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  Power transient tests for the fuels of light water reactors are to be carried out in the Japan Materials Testing 

Reactor (JMTR) using capsule-type irradiation test facilities, and the integrity of the fuels is to be investigated by 

the tests.  Prior to the irradiation tests of the fuels, the out-of-pile test facility, which had an electric heater pin 

instead of a test fuel pin, was designed and fabricated to simulate the capsules used in the power transient tests.  

Using this facility, necessary tests for the realization of the irradiation tests and the planning of the test methods 

were carried out. 

  In the present report, the outline of the out-of-pile test facility, the test plan and the tests simulating natural 

convection capsule were described.  As a result of the tests, it was found that the power of the heater pin with a 

diameter of 9.5 mm can achieve to 600 W/cm without transition from nucleate boiling to film boiling under 

BWR and PWR coolant pressure conditions, and it became clear that the irradiation tests up to 600 W/cm of 

BWR and PWR fuels with their outer cladding diameter of 9.5 mm can be realized in JMTR. 

Keywords: Light Water Reactor, Fuel, Power Transient Test, Out-of-Pile Test, Capsule, Natural Convection, 

Boiling, DNB, Thermal-Hydraulic Behavior 
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Fig. 2.1 Fig. 2.2
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Fig. 2.1
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10 Fig. 2.3 Fig. 2.4 Fig. 2.5
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600 W/cm DNB
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Fig. 2.2
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Fig. 2.3
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Fig. 2.4
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Fig. 2.5
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BWR PWR

BWR-1

BWR-2 PWR-1 Table 3.1

Table 3.2

1 10 cm3/s

BWR PWR

DNB

BWR

BWR-1 Fig. 2.3

BWR-1 38 mm 34 mm

32 mm 27 mm

16 mm 15 mm

BWR 7.5 MPa

7.2 MPa 20˚C

1 10 cm3/s 10 10 BWR 9.5 mm

600 W/cm
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Fig. 3.1 Fig. 3.2

360 mm TC2 Fig. 3.3

266 mm TC6

648 W/cm 1 cm3/s

320˚C 278˚C

600 W/cm 318˚C

273˚C 600 W/cm 648 W/cm

7.5 MPa 291˚C 25˚C 9.5 mm

DNB 600 W/cm
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24 kW 600 W/cm

BWR-2 Fig. 2.3

38 mm 34 mm

32 mm 25 mm

16 mm 15 mm

BWR 7.2 MPa

300 W/cm 400 W/cm 1

cm3/s 10 cm3/s

Fig. 3.4 Fig. 3.5

360 mm TC2 Fig. 3.6

268 mm TC6 300 W/cm 400 W/cm

306˚C 7.2 MPa

289˚C 15˚C 300 W/cm

10 cm3/s 137˚C

1 cm3/s 214˚C

300 W/cm 400 W/cm 1 cm3/s
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PWR

600 W/cm

PWR-1 Fig. 2.3
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10 MPa PWR 15.5 MPa
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Fig. 3.7 Fig. 3.8 Fig. 3.9

360 mm TC2 Fig. 3.10
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Fig. 3.1 BWR-1

Fig. 3.2 BWR-1
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Fig. 3.3 BWR-1

Fig. 3.4 BWR-2
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Fig. 3.5 BWR-2

Fig. 3.6 BWR-2
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Fig. 3.7 PWR-1

Fig. 3.8 PWR-1
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Fig. 3.9 PWR-1

Fig. 3.10 PWR-1
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Fig. 3.11
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BWR PWR 9.5 mm

DNB 600 W/cm
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