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Manufacturing of In-Pile Test Section(IPS) Mock-up
for the 3-Pin Fuel Test Loop
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SUMMARY

The 3-Pin Fuel Test Loop(FTL) is a facility which could conduct fuel irradiation
test at HANARO. It is composed of an In-Pile Test Section(IPS) and an Out-Pile
System (OPS). The IPS which shall be loaded in IR-1 irradiation hole has double
pressure vessel and is designed to accomodate up to 3 pins of PWR or CANDU type
fuel. The OPS contains pressurizer, cooler, pump, heater and purification system
which are necessary to maintain the proper fluid conditions.

The IPS designed by ASME Section III code is composed of IPS Head, Outer
Pressure Vessel, Inner Pressure Vessel, Flow Divider and Test Fuel Carrier. Inlet
nozzle and outlet nozzle for main cooling water is located in IPS Head and is
insulated from HANARO pool. Outer Pressure Vessel is a 321 stainless steel of 5.0
mm thickness and has 9 SPNDs. Inner Pressure Vessel is a 321 stainless steel of 4.0
mm thickness and Flow divider is designed for collar shape to prevent cooling water
stagnation. Neon gas is filled into the gap between Outer Pressure Vessel and Inner
Pressure Vessel to insulate the IPS from the HANARO pool. Flow Divider divides the
outlet cooling water from inlet cooling water. Test Fuel Carrier is composed of Fuel
Carrier Support Stem(with 6 slots for the hot cooling water injection), Fuel Carrier
Leg(3 legs are arranged through the 120° angles) and Fuel Carrier Head.

Manufacturing process of IPS Mock-up was initiated in late of 2003 with
DAEWOOQO Precision industries Company. Manufacturing drawings due to detail
drawings are composed of Outer assembly and Inner assembly. IPS head, Outer
pressure vessel, Inner pressure vessel and Flow divider is the sub-assembly the of
Inner assembly and Top flange, Umbilical connector, Fuel carrier support stem &
Carrier and Feedthrough & Thermal sleeve is the sub-assembly the of Outer
assembly. the lists of deviations from detail drawings are shown in manufacturing
drawings and these contents are will be used for the IPS manufacturing.

Welding of IPS Mock-up was performed by the GMAW(Gas Metal Arc Welding)
process. After the welding process, non-destructive examination was conducted to the
IPS head, Umbilical connector, Outer pressure vessel, Inner pressure vessel, Fuel
carrier support stem and Flow divider. Leak test was performed to the Main cooling
water part and Neon gas inter—space gap part by the H. gas injection with the
pressure of 6.0 kg%cmz, 30 minutes holding time. The result was shown that there
was no leak at the Neon gas inter-space gap part but leak was occurred at Main
cooling water part according to imperfect screw of purge plug. so, it was re-finished
and test was performed to certify the leak tightness.

To satisfy the HANARO Limiting Operation Condition, IPS should be tested ahead



of installation at the HANARO reactor by the use of test facilities. IPS Mock-up and
its test facilities will be designed and used for the test of 'Flow tube pressure drop’,

'IPS inner assembly pressure drop’ and 'IPS inner assembly vibration’.
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Abstract

Manufacturing process of IPS Mock-up was initiated in late of 2003 with
DAEWOOQO Precision industries Company. Manufacturing drawings due to detail
drawings are composed of Outer assembly and Inner assembly.
Welding of IPS Mock-up was performed by the GMAW(Gas Metal Arc Welding)
process. After the welding process, non—destructive examination was conducted.
Leak test was performed to the Main cooling water part and Neon gas
inter-space gap part by the H. gas injection with the pressure of 6.0 kgf/cm2 and
30 minutes holding time. the result was shown that there was no leak at the Neon
gas Inter-space gap part but leak was occurred at Main cooling water part
according to imperfect screw of purge plug. so, it was re—finished and test was
performed to certify the leak tightness.

To satisfy the HANARO Limiting Operation Condition, IPS should be tested
ahead of installation at the HANARO reactor by the use of test facilities. IPS
Mock-up and its test facilities will be designed and used for the test of 'HANARO

flow tube pressure drop’, 'IPS inner pressure drop’ and 'IPS inner vibration’.

Subject Keywords : HANARO, Fuel Test Loop, IPS, Mock-up Test
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