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The high temperature out—-of-pile test of LVDT

for internal pressure measurement of nuclear fuel rod
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Abstract

As a part of the development of instrumentation technologies for the nuclear fuel
irradiation test in HANARO(High—flux Advanced Nuclear Application Reactor), the
internal pressure measurement technique of the nuclear fuel rod is being developed
using LVDT(Linear Variable Differential Transformer). As the results of out-of-pile
test at room temperature, it was concluded that the well qualified out-of-pile tests
were needed to understand the LVDT's detail characteristics at high temperature for
the detail design of the fuel irradiation capsule, because LVDT is very sensitive to
variation of temperature.@)(g) Therefore, the high temperature out-of-pile test system

for pressure measurement was developed, and this test was performed under the



from O bar to 30 bar. The LVDT's high temperature characteristics and temperature

this test, the method for the application of LVDT at high temperature was introduced.
It is known that the results will be used to predict accurately the internal pressure of

temperature condition between room temperature and 300C increasing the pressure
sensitivity of LVDT were analyzed through this experiment. Based on the result of

fuel rod during irradiation test.
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(a) LVDT®} BCA A% & ZH

a9 5. LVDT 7149 BCA 781

LVDT+E 14 coil®} 23F coilell 2+7F <
A

(b) LVDT$} BCA A% % ZH

A% primary cable(825 Q)3 secondary(105.7
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2.2. Electronics unit
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3% 1. Electronics Unit A}FSF

Portable LVDT

Model Electronics Unit
Channel & Single Channel
Power Supply =17V
Oscillator 400 Hz
Constant Current
Generator Card 50 mA

19 7. Electronics Unit2} Cooling Natural Air Circulation
Operation Temperature < b5 T

Controller




2.3. Argon gas 7] chamber®} furnace & controller
Argon gas $97] chamber= LVDT®} BCAQ] 4tstE wWAlslr] 91 Koz ¢
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2.5. Data acquisition system

O] AL a2 2 AlE Al 7F]} adaptorel] 7FYE &= helium ¥ 3 LVDTE] output<
s o2 FHe7] flste] FAd" Aol o] 22 National InstrumentsAboll A A =%
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on (3 KW) Cable Cable
A A
Control Box ‘
v
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3.1. LVDT&BCA®] st = A9
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7r 1.72502 1.72520 0.0104346

Copper 97.03500 97.04060 0.005668
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S(xy) = ﬁo(xi— 04 y;— y)?P= ZZZIOxiyi—( z:f”)( P yi)/n

P 1=0
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33. 9N Y A3} 4
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—a— Sensitivity

— Linear Fit of Sensitivity

0.63569 + 2.72054E-4 * X

R =0.98835
SD=0.00361
N =32

P < 0.0001

Y

0.72

0.70
0.68
0.66
0.64

(1eq/A) Auanisuss

Temperature (°C)
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