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Dynamic Process Simulation-Based Evaluation of Operating Procedures
and Safety Response for a Liquid Hydrogen Pump Test Facility
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Corresponding author :
gcchoi@komeri.re.kr Abstract >> Liquid hydrogen (LHz) pumps are essential components for high-pres-

. sure hydrogen supply systems, but their performance testing requires careful
Egjggzd ﬁ‘jﬂi;gég 6 control of cryogenic and high-pressure operating conditions. In this study, stand-
Accepted 12 June, 2026 ard operating procedures for an LH2 pump test facility were established and eval-

uated using Aspen HYSYS dynamic process simulation. The proposed procedures
include nitrogen purging, hydrogen substitution, stepwise cool-down, pump
load-up, normal operation, and emergency shutdown. A steady-state model was
first developed to define the reference operating condition of 100 kg/h LH: flow
rate and 85 MPa pump discharge pressure. Dynamic simulations were then con-
ducted for pump cool-down, normal operation, and emergency shutdown. The re-
sults showed that the stepwise cool-down procedure reduced rapid thermal and
pressure transients, while the PID control loop stabilized the pump discharge
pressure during normal operation. The emergency shutdown simulation con-
firmed that residual pressure could be safely relieved through the vent system.
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