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ABSTRACT

This study describes the development of a 1-inch cryogenic glove valve for an LNG pumping system and
localization development achieved through the performance test. The cryogenic valve used in the LNG pumping
system plays an important role in maintaining a flow rate by LNG transportation. This trial manufactured goods,
which was achieved through reverse engineering and developing the assembly process. The result of the leak test
satisfied the internal pressure condition using the 78-bar normal temperature test and maintained the anti-leakage
condition. Also, the result of the cryogenic leak test (BS 6364: low temperature test procedure) maintained
anti-leakage at -196 and 52 bar, which satisfied the test standards.
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Fig. 1 Applications for cryogenic valves on LNG system
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Table 1 Product specification of cryogenic valve
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Fig. 2 Results of temperature and structure analysis
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Fig. 3 Disassembly of cryogenic glove valve

Table 2 Material of parts

No. Parts name Material

ASTM A182

1 Body F316/A351 CF 8M

2 | Non rotating disc ASTM A479 TP316

3 Bonnet gasket Graphite & SUS316

4 Bolted bonnet ASTM A479 TP 316

5 Bonnet bolt ASTM A320 B8M.2

ASTM A182

6 Extension bonnet F316/A351 CF 8M

7 Extension stem ASTM A479 TP316
8 Stem packing Grphite
9 | Position indicator SUS 316

10 Hand wheel ASTM A240 TP304

(b) Valve insert

(a) Valve body

Fig. 4 Development of mold for valve body
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Table 3 3D modeling and manufacturing
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Fig. 5 Assembly process for LNG valve
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Fig. 6 Comparison of final design and product
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(c) Hydraulic pressure
test

(d) Leakage test

Fig. 7 Performance test at normal temperature
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Table 4 Test conditions

tenFflf-s(gc) pres;lilizt(bar) Test gas
196 50 (97%}113irity)
Table 5 Test equipments
It;lgosgtzi Data logger ST:IE&
Max. 392bar | YOKOGAWA, | Pt1000

mv200 -200 " 200C

Leakage measurement

He-Pressure

Temperature
sensing

Temperature sensor & Jig

Fig. 8 Schematic diagram of leakage test
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Zig connection for test

v
Input LN2 in the chamber

v

Decreasing Temp. of valve(to -196C)
v

Fix the valve(inside & outside) Temp.(to -196C)
v
Input the Helium gas in the booster(52bar)

v

Increasing the testing pressure(52bar)
v

Maintenance of pressure(over 15min)
v

Leak confirmation(outlet, mass cylinder)
v

Finish and dry to room Temp.

Fig. 9 Process of leakage test for cryogenic valve

(c) Detecting He

Fig. 10 Leakage test in cryogenic chamber
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Fig. 11 Temperature distributions at LN, and valve
inlet
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