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Abstract  [Background] The high-temperature molten salt pump testing facility is designed to evaluate the
performance of pumps, valves, heat exchangers, and other critical equipments under high-temperature conditions.
Currently, the controller, which is a fundamental component of the control system, primarily relies on imported
technologies. [Purpose] This study aims to implement an independently controllable real-time controller that utilizes
the domestic instruction set architecture known as LoongArch, along with the Experimental Physics and Industrial
Control System (EPICS). [Methods] Firstly, softwares such as EPICS, IgH EtherCAT Master, and Dls-ethercat, were
ported to an embedded development board which was based on the low-power processor LS2K1000LA running

Linux operation system with the RT-PREEMPT patch. The basic functions of the controller were implemented using
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the aforementioned open-source software. EPICS was utilized for control logic programming and execution whilst
IgH EtherCAT Master enabled the communication between the EtherCAT master and slaves, and experiments were
also designed to assess the minimum bus scan cycle of the controller. Subsequently, based on the requirements of the
testing facility, an EPICS support module was developed to implement control programs that were previously
executed on an x86 server, such as PID temperature control. Finally, the real-time performance and CPU efficiency of
the controller were evaluated under heavy loads (78 PID control tasks). [Results] The test results indicate that the
controller achieves a minimum bus scan cycle of 50 ms and a maximum execution latency of 12.83 ms for control
task execution. Performance indicators related to CPU and memory are also satisfied with all requirements.
[Conclusions] The controller implemented in this study fulfills the functionality and performance requirements of the

high-temperature molten salt pump testing facility. It has successfully replaced the original x86 server and is

operating stably in the high-temperature molten salt pump testing facility.
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