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* Planned experimental
devices/vehicles:
— Dismountable Test Assembly (DTA)
— Normal Test Assembly (NTA)

— Extended Length Test Assembly
(ELTA)

— Rabbit Test Assembly (RTA)

Driver fuel (66)

Control rod (6)

Safety rod (3)

Instrumented/Rabbit fixed test location (6)

Example non-instrumented tests (4 shown)

Reflector (114)

» Based off experience from other
fast test reactors:

— EBR-II, FFTF, JOYO, BOR-60, etc.

Shield (114)
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VTR Experiment Vehicles VIR
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Dismountable Test Assembly (DTA)

— A modified driver fuel assembly that will have an insert (DTA insert) that replaces 7-19 pins of the
driver fuel. The DTA insert can remain for one cycle, or for as many cycles as the material limits of
the insert allow. DTAs are non-instrumented or passively instrumented.

Normal Test Assembly (NTA)

— Standard non-instrumented or passively instrumented open test assemblies that are the same size,
flat-to-flat, as the driver fuel assemblies.

Extended Length Test Assembly (ELTA)

— Test assemblies that have a long "stalk” that extends through the reactor head, and typically have
various instrumentation leads, etc., for monitoring and controlling thermal-hydraulic conditions.
Includes cartridge loop experiments with separate coolants.

Rabbit Test Assembly (RTA)

— Special test assembly for rapid transfer of capsules that contain experiment specimens, which are
propelled down a rabbit tube into a rabbit thimble, irradiated, and recovered intra-cycle or inter-cycle.

Support Areas
— DE (VDC/BIM and M&S), 1&C, Cross-cutting technologies
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Dismountable Test Assembly (DTA) VIR
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" | rendnatieas JOYO experiment rig Type-A

— (Figure courtesy JAEA)

Compartment « “Compartment” is equivalent to the
- Wrapper Tube DTA insert

 DTA insert can be removed during
Compartment osess e pi outage, and replaced with new insert
R e G N « Each DTA insert can contain fuel,

capsules, and/or material specimens

Duct Tube

Entrance Nozzle

Cross Section
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Extended Length Test Assembly (ELTA)

« Contain various sensors to record the relevant physical conditions of the test
article online, and may also manipulate the thermal-hydraulic environment during

the test

— Fuels

— Materials

— Cartridge loops (4)
= Sodium
= Pb/Pb-Bi
= Molten salt
= Gas

Preliminary
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Rabbit Test Assembly (RTA)

« Rapid transfer system used for short-term irradiations
— Design, modeling, and prototyping is being performed
— Having discussions with DOE-SC and DOE-NNSA about requirements

Metal section

I Matal base
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VTR Experimental Capabilities Team

Preliminary

Experiment Vehicle or Area

Industry Partners

VIR
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University Partners (does not include co-PI’s)

VTR Experiments Integration INL — Kevan Weaver General Electric-Hitachi n/a
Cameron Group
NTA/DTA INL — Nick Woolstenhulme Cameron Group n/a

ELTA — sodium cartridge loop

ANL — Mitch Farmer

Framatome

University of Wisconsin-Madison
Purdue University

ELTA - lead/LBE cartridge loop

LANL — Cetin Unal

Westinghouse

University of New Mexico

ELTA — molten salt cartridge
loop

ORNL - Joel McDuffee

TerraPower

University of Utah
University of Idaho

ELTA - gas cartridge loop

INL — Piyush Sabharwall

General Atomics

Texas A&M University

University of Michigan
ELTA - structural materials LANL — Tarik Saleh EPRI Oregon State University
Purdue University
RTA PNNL — David Wootan n/a Texas A&M University
Digital Engineering (VDC/BIM INL — Chris Ritter TerraPower North Carolina State University
and M&S) Virginia Commonwealth University
Instrumentation & Controls ORNL — Sacit Cetiner Cosylab Abilene Christian University
Georgia Tech
Massachusetts Institute of Technology
University of Pittsburgh
Cross Cutting Technologies INL — Dan Wachs n/a Oregon State University




ELTA example — Molten Salt Cartridge Loop VIR
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VTR — Designed for Testing VIR
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» PIE will be performed at existing hot cells and 5
support facilities at INL or ORNL =
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inl.gov/vtr | 208-526-1151 | vtr@inl.gov
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Example Cartridge Loop:

The ILC (Independent Pb-Cooled Channel) in BOR-60
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CCP - central core plain d|sp|acer gaS gap Channel case
1 - flange;

2-x )\ late; :
2 -sotating ping wpper plate spacer grid fuel element FA shroud
4 -l /
5 = window;
.

6 — filling pipe connection; \ 74 Iead f|0w UpriSinQ

7 — zas outlet connection: )
8 — immaerzible gas pipe connection;

9 — connection for gas supply to safeguard cavity: A i 7 A Z pN thermal Couple
10 - ORS temmunal;

11 = electric heater termunal connector;
12 - measunng connector:

13 - flange of rotor lower beanng case; 4
14 - pump zhaft,

15 — magnetic couphng:

16 — electme motor case;

17 = electric power connector;

18 — pump drive cap:

19 — eye bolt;

20 - upper gas volume of the lead chamber;
21 - ball beanng;

22 — mtermediate shaft support;

23 - mmersible self-aligning plain beanng;
24 — pump mpeller:

25 —FA shroud:

26 - fuel element mock-ups; N
27 - central tube:

28 - gwde:

29 - thermal converter cables and bypazs tubes outlets;
30 - electrnic heater cables and filling tube outlets; \
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32 - bypass tubes mlets; SOdium ﬂOW

 —
33 - oval tube; Y 3 meter outlets
34 — elevanon of ORS element locanon: /

31 - lead chamber bottom:

35 = coolant level;
36 - side windows of the central shaft cavity: y
37 - pylons: Giey
38 - bosswih sde window filling tube / @37 N
40 extemmal mbe ' sodium flow
41 - beat exchange zone; neutron fluence /| @40 »|| uprising

1

+600

0.5

N

+75
42 - semi-sphencal bottom: .
43 - bellows compensator; monltor
44 - sodium flow meters; @4 1
45 - side wmdows:

46 — annular gap for sodium pumping;
47 - sodmum reactor level.
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