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STATUS OF THE FACILITY  Standby
Start of operation (date): 2001

MAIN RESEARCH FIELD(S) [ Zeropower facility for V&V and licensing purposes
[0 Design Basis Accidents (DBA) and Design Extended Conditions
(DEC)
Thermal-hydraulics
0 Coolant chemistry
Materials
Systems and components
Instrumentation & ISI&R

TECHNICAL DESCRIPTION

Description ofthe facility

THESYSis a LBE loop constructed for the investigation of turbulent heat transferin an annular gap,
for oxygen control experiments and for the investigation and qualification of different flow meters. It
contains a test section for a heated rod, an oxygen box for the regulation of oxygen content, an air
cooler, an electromagneticinduction pump and four different flow metertechniques: permanent



magnet, annubar, electromagnetic and vortex. All piping is fabricated of stainless steel (DIN 1.4849)
with an inner diameter of 60mm.

The current test section contains three electrically-heated neighboring hexagonal rod bundles with
wire spacers, and a fourth channel in the gapregion, representing the Inter wrapper flow (IWF). Itis
possible to control the three thermal powers and the four flow ratesindependently. The selected
local instrumentation is focused on capturing the heat transfer process around the IWF region, with
thermo-couples at two measuring levels and at several axial positions in the gap center, aswell as at
the gapoutlet, where a movable Pitot probe is installed. The test section geometryis representative
of the core arrangement in the MYRRHA reactor.

The cooler has a maximum cooling capacity of approx. 100kW, the electromagnetic pump provides a
flow rate of 14m3/h and a pressure head of 5bar which results in a maximum Reynolds number of
550.000.

Main researchinterest of THESYS is:

e Thermal hydraulic investigation of a heated single rod
e Flow sensor development, qualification and calibration
e |nstrumentation development
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Parameters table

Medium (Coolant) 2201
inventory
Power 20kW heatedrod

Test sections

TS#1

Characteristic dimensions
height 3500mm, tube diameter 60mm

Static/dynamic experiment
dynamic

Temperature range in the test section (Delta T)
190°C - 400°C

Operating pressure and design pressure
5 bar

Flow range (mass, velocity, etc.)
14 m3/h

Medium (Coolant)
chemistry
measurement and
control

(active or not,

active oxygen control system using Pt/air sensor and gas exchange




measured
parameters)

Instrumentation vortex flow meter
EM flow meter
annubar flow meter
PM flow meter
thermocouples
pitot tube

COMPLETED EXPERIMENTAL CAMPAIGNS: MAIN RESULTS AND ACHIEVEMENTS
LBE single rod experiment in EU-Project DEMETRA

Inter wrapper flow experiment in EU Project SESAME

PLANNED EXPERIMENTS (including time schedule)

TRAINING ACTIVITIES
Training activities are possible, depending on availability and after prior agreement under
supervision of KIT.
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