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Abstract - A lot of piping systems have been used from nuclear power systems to water supply systems.
The maintenance of the piping systems is needed to ensure proper operation of the piping systems. Failure
of the large pipe sysems especialy such as KDHC(Korea Didtrict Heeting Corporation) can be a matter
directly rdaed to the enterprise productivity and profitability. It can dso lead to very important issues
in promoting public safety and convenience. Therefore a method of quick and safety repairs have been
emerged as the most important problem. In this study, freezing sed isolation method using liquid nitrogen
cryogenic refrigerant was developed for the maintenance of a pre insulated heat trangport pipe of KDHC
with a diameter of 300 mm. In this study, by employing computationd andyss techniques we performed
the flow and heet trandfer andyss for the targeted pre insulated heat transfer pipe and freezing sedl
jacket(ice-Plug) and have sdected for optima system. The detailed design modd based on the results of
the computational andyss findly was produced. A laboratory-scae test goparatus were designed and the
freezing sed isolation sdf-test carried out. Also the performance assessment tests in the test bed of KDHC
were carried out for on-ste application.

Key wards : Freezing seal isolation, Freezing seal jacket, Ice-Plug, Cryogenic, Pre insulated heat transport
pipe
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Table 1. Status of maintenance and year of using heat transport pipe in KDHC
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Table 2. Research goas of freezing seal isolation method in pre insulated heat transport pipe(300A)
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Fig. 1. Temperature Drop in heat transport pipe(300A) and ice-plug jacket depending on liquid nitrogen injection time
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Fig. 2. Distribution of nitrogen in heat transport
pipe(300A) and ice-plug jacket
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Fig. 3. Test Chamber for pre insulated heat transport pipe(300A) using in KDHC

Fig. 4. Test of freezing seal isolation for pre insulated heat transport pipe(300A) using in KDHC
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Fig. 6. Test of freezing seal isolation for pre insulated heat transport pipe(300A) at KDHC

olstade] oPATH T FHEAS stel dl  Folo] AdkE Nebas 203 B FARE AT
wolEulnet Aol/|S Mgl i & Alofslgln, 4 Uk
AGE Ofsban 2030 3B0LE AANL/ES  A4FIHI00A) AE§ Chamberol A Hie Fa%

Ol4X|=st M26W M3z 2017



olFHE Aol it

AT ek AT 111

Fig. 7. lce-Plug for freezing sea isolation in pre insulated heat transport pipe(300A) at KDHC
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