Chapter 2
Thai Research Reactor Preview
2.1 General Information

Thai- Research Reactor ( TRR 1/M1 ) is the only research reactor in Thailand and has been
operated by Office of Atomic Energy for Peace (OAEP) since September, 1977.
The reactor core was licensed to operate al aximum steady state power of 2 MW thermal
power. Pulse mode operation can be done b \ _ isertions while the reactor is initially at a
power level less than 1 kW. The i : i
reactor power of approximately 2

The reactor core is pla : : 6. I
reactor building against fission s radiated rays. Ge; vftofdhwtistmnsportedfromoore
by natural convection and have j iny ' »

Its commercial name is

5 control rods. ! \

Reactor core has dimensiéhis i 3 fes 1.8 feet by height with 30 liters of water
inside. The volumetric fraction of comé elame a ol v ing; fuel-ZrH; ¢ 61%, water 33%, clad 3.6%
and therestxszu'oomum : : |

The inherent safety of this TRIGA mpt negauve temperature coefficient that
is a characteristic of uranium-zi ed in TRIGA system. As the
fuel temperature increases this coetl -‘ ity insertions. The result is
that reactor power excursions z ninated quic -
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Short-lived radioisotopes are produced in a pneumatic transfer system, which rapidly conveys a
specimen to and from a irradiation facility to the outer ring of the reactor core .

2.2 Fuel Elements

Fuel rods are of cylindrical shape. They are mixture of 8.5% uranium 20% Uranium-235
enrichment and zirconium-hydride_.fi"'he active region is 3.63 cm in diameter and 38.1 cm in length. To
facilitate hydriding, a small hole is drilled through the center of the active fuel section and a zirconium
rod is inserted in this hole after hydriding complete. The instrument rod contains three thermocouples
embedded in the fuel with half depth of fuel-mtx‘

New fuel elements which are introg eq W usted elements. They contain higher
uranium content which is up to 20% of : artor wi 3 clements are lasting longer, more
N )

economy and give higher flux. There'are = Bproximals %being used at this moment. The

mixed core was carefully studied b Atom rm quite well and safely.
Zirconium hydride co gent which. could be varied in percentage by
weight. In TRR 1/M1 core, hygaEen €ouéedlifation at.165%: 7 weight is selected. The diffusion of

hydrogen element from the comng S p high and will cause high gas
pressure and excessive stress on fuel clad

Fuel is cladded with a 0.( el and all closures are made by heliarc welding,
Graphitemﬂectorswereplawdtop | " i‘ _ el ¢ ngghutk itron reflectors.

Stainless steel end fixture we ach The lower end fixture supports
L
fuel-moderator element on'the bottom grid pl: -0ne consists of knob for attachment the fuel-
L)\ I : .
handling tool andatriangwarsgaoer, which pérmits coo ) flow through the upper grid plate.

T%ble 2.1 Physical ;:zwﬂ%i %q f Eit

e/

fuel

fuel specific hea .34 ¥0.695x10° %gm ‘; is
9 temperature in C

fuel thermal conductiviry 0.18 W/cm C

£ap density 0.000156 mm

gap specific heat 1.613 Jjoule/gm C




Table 2.1 Physical properties of fuel and fuel elements ( Continued )

gap thickness 0.00222 | cm

gap thermal conductivity 0.00199 Wicm C
clad density : 8.025 gm/cc

clad specific heat 0.155 joules/gm C
clad thermal conductivity 0.168 W/cm C
clad thickness 0.051 cm

coolant specific heat 4180 Jjoules/kg C
zirconium rod density 6.503 gm/cc
zirconium specific heat o8 joules/gm C
zirconium thermal conductivi : W/em C

2.3 Control Elements

W thesamxofthewater The dashpot
andcomlmdassemblyamoomec}edwtherackthmughmelecmmagnaandm In the event
of a power failure or “S i , the ¢ and the rods fall into
the core. Thcmsemonmncr fo shimrodor6lcmper
min. for the regulating rodﬁl"I
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contain solid boron the upper part. Below the absorber is air-filled follower section. Driving
system on pulsing is operate with a pneumatic drive.
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Table 2.2 Summary of core elements( from reference 5)

element fuel-moderator safety transient shim, safety and
regulating
Cladding
material 304 SS Al 304 SS
OD (cm) 3.73 3:175 3.43
wall thickness (cm) 0.051 0.071 0.051
total length 7315 93.35 109.5
Absorber
material boron carbide
OD (cm) 3.33 .
length 36.2
Follower
material U-ZrH, 6
OD (cm) 3:33
length 38.1
Table 2.3 Thermal cross section of ¢ l m
Core eleménts : bsorpti elastic scattering
Uranium-235 - 46
Uranium-238 8.16
Zirconium 8
Hydrogen 38
water (H20) 103
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Stainless Steel
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Figure 2.2 Stainless-steel-clad fuel element
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Fuel Element Rod Fully Withdrawn  Rod Fully Inserted

Figure 2.3 Fueled-follower type control rod shown in withdrawn and inserted



Sheild Door

Figure 2.5 Side view plan of reactor pool
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