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Abstract

This paper presents an integral effect test facility designed and constructed based on the Hierarchical Two-
Tiered Scaling (H2TS) methodology to meet the verification requirements for the integral performance test of
an advanced small modular integral pressurized water reactor (heating reactor) developed by SPIC. The test
facility maintains high fidelity to the prototype in geometric configuration, system layout, and engineered
safety features, enabling accurate simulation of its key thermal-hydraulic phenomena. Experimental studies
on typical design-basis conditions were carried out. The results demonstrate that: (1) For a pressurizer top
LOCA, the passive Emergency Core Cooling System (JNG) is automatically activated as designed; the coor-
dinated operation of the Automatic Depressurization System and the Direct Vessel Injection system ensures
core submergence throughout the transient, effectively mitigating the accident consequences. (2) For a loss of
tertiary heat sink accident (non-LOCA), the Passive Residual Heat Removal system (PRHRS) engages promptly
and establishes stable natural circulation, successfully removing core decay heat and preventing system over-
pressure. The test data fully validate the sufficient capacity of the reactor’s engineered safety systems and the
correctness of the accident mitigation logic, providing essential experimental evidence for the safety review
of this reactor type.
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