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Abstract - More than 100 liquefied hydrogen tanks are expected to be introduced in Korea by 2030. Since
liquefied hydrogen is stored in a vacuum insulation structure tank at -253°C, there is a possibility of a major
disaster in which the tank bursts if there is a problem with insulation. Therefore, the law stipulates that PRV
should be installed as the last bastion. It is important to note that in the case of liquefied hydrogen, it becomes
useless if the pressure drop of the pipe is ignored and the capacity is calculated incorrectly. In CGA S-1.3, the
pressure drop rate of the PRV inlet and outlet pipes is set to less than 3% and less than 10%, respectively.
However, there is an interdependence between the amount of pressure drop and the flow rate of the pipe, mak-
ing it impossible to calculate these values at once. Therefore, we developed a simulator that calculates the pres-
sure loss rate of PRV system using MATLAB/Simulink and evaluated the sensitivity of the pressure drop rate
to design elements.
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Fig. 1. Simulator of PRV system
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Fig. 1. PRV System Example
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Table 1. Frcition Factor for Schedule 40
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Fig. 3. PRV inlet pressure, etc. calculation
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Fig. 5. LH2 Tank Example

Table 2. Sensitivity according to PRV System Specifications (no fire)

Rated Inlet Piping Pressure Drop(%) Outlet Piping Pressure Drop(%) Mass Flow Capa.(kg/hr)
Test | Nominal | Flow
No. | Size(in) | Capa. | L(1) [Elbow| AP | Result Criteria L(2) |Elbow | AP | Result Criteria | Criteria Result
(scfm) | (m) [ (pcs) | (MPa) | (%) (m) | (pes) | (MPa) | (%) (kg/hr)
1 0.75 171 13.41 6 0.070 6.32 18.53 4 0.595 | 53.99 308
2| 100 | 171 | 1341 | 6 | 0.027 | 246 [Shallbel ygs3 | 4 | 0247 | 2244 |Shall be 322
less than less than 155
3 1.25 171 13.41 6 0.006 | 0.55 3% 18.53 4 0.062 | 5.60 10% 326
4 1.00 171 13.41 6 0.027 2.46 5.00 2 0.106 | 9.64 322

Note 1. 13.41 m of inlet piping have a)7.70m of piping inside outer tank, b)5.71m of piping outside outer tank, c) 1 diverter, d)

1 sharp edge inlet, e) 6 elbows, f) 1 run tee.

2. 18.53 m of outlet piping have a)l run tee, b)l branch tee, c)4 elbows, d)1 sharp edged outlet.
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Table 3. Sensitivity according to PRV System Specifications (under fire)

Rated Inlet Piping Pressure Drop(%) Outlet Piping Pressure Drop(%) Mass Flow Capa.(kg/hr)
Test | Nominal | Flow n N
No. | Size(in) | Capa. L(1) |Elbow P | Result Criteria L(2) |Elbow P | Result Criteria | Criteria Result
(scfmy | @ | (e9) | (MPa) | (%) @) | (pes) | (MPa) | (%) (kg/hr)
1 2.50 1100 | 13.41 6 0.012 0.94 18.53 4 0.175 | 13.21 1376
2 3.00 1100 | 13.41 (3 0.006 | 0.47 Shall be 18.53 4 0.092 | 6.95 Shall be 1301
3 2.50 1100 | 13.41 6 0.012 0.94 |less than| 10.00 4 0.106 | 8.00 |less than| 1211 1376
4| 200 | 1100 | 1341 | 6 | 0030 | 226 | 3% | 1853 | 4 | 0399 | 3014 | 10% 1427
5 2.00 1100 | 13.41 6 0.029 2.26 5.00 0 0.106 7.99 1427

Note 1. 13.41 m of inlet piping have a)7.70m of piping inside outer tank, b)5.71m of piping outside outer tank, c) 1 diverter, d)

1 sharp edge inlet, e) 6 elbows, f) 1 run tee.

2. 18.53 m of outlet piping have a)l run tee, b)1 branch tee, c)4 elbows, d)1 sharp edged outlet.
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