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A Study on the Safety Value Chain for Reinforcing the Safety of
Pressure Vessels in Hydrogen Electric Vehicles
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ABSTRACT

As the importance of eco—friendly carbon neutrality is emphasized around the world, hydrogen—electric
vehicles are expected to grow rapidly, and as of July 2003, Korea has 32,500 hydrogen cars and 363 hydrogen
vans. Hydrogen cars have the advantage of short charging time and long mileage. However, the safety issue
of internal pressure—resistant tank is still one of the important challenges in this field. To improve this, the
establishment of a safety value chain to strengthen safety is the key. In this study, a method of developing
and applying a safety value chain was studied to reinforce the safety of hydrogen—resistant tank. This study
is expected to contribute to the expansion of safe and reliable hydrogen supply by actively applying these
safety strategies to the hydrogen electric vehicle industry.
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Table 2 Total cost of ownership by vehicle type (2020)
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Category Sedan Bus

Annual mileage 10,768 km 85.410 km Table 3 Inspection results (leak)
Existing 10.7 kny/1 2.05 km/1 Category Leakage area Ratio
eff?clil:rllcy Hydrogen | 96.2 km/kg 14.5 km/kg A high—pressure line 56 9.7
Electricity | 5.3 km/kwh | 0.85 km/kwh Solenoid valve 95 16.4
Fuel Existing 1,424/1 1,238/1 Stec body 253 43.7
unit price | Hydrogen 8,800/kg - A fuel inlet 25 4.3
(Circle) [ Blectricity | 255.7/kwh - etc 168 29.0
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Table 4 Roadmap to revitalize the hydrogen economy

Year
Category 2022 2030 2040
Hydrogen electric | 67 100 | 880,000 | 2,900,000
vehicle
Sedan 65,000 850,000 | 2,750,000
Taxi - - 80,000
Model
Bus 2,000 20,000 40,000
Truck - 10,000 30,000
Hydrogen . charging 310 _ 1.200
station
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Table 5 Pressure—resistant container inspection failure rate

Year
Category 2021 2022 2023

Mounting inspection 1.6% 5.9% 4.1%

Routine inspection 36.1% 9.8% 13.7%
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Strategic Ensuring Operation Safety
objectives (Value Chain)
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Fig. 7 A Safety value chain schematic
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Table 6 Installation inspection failure statistics

Category Case Ratio

Check tank installation 16 66.7%
Inspection requirements 6 25.0%
riimdgmn | o | s
Sum 24 100%
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Fig. 10 Hydrogen vehicle inspection & special safety inspection

Table 7 Major gas leak failure

Category Case Ratio

Fuel stack body 253 43.7%
Solenoid valves 95 16.4%
High—pressure line 56 9.7%
Fuel supply system 26 4.5%
fule inlet 25 4.3%

etc. 124 21.4%

Sum 579 100%
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