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The 3GeV rapid cycling synchrotron of Japan Proton Accelerator Research Complex (J-PARC) uses a large
number of electromagnet power supplies in order to generate a high-intensity beam of 1 MW. These devices
have been specially developed to meet the required specifications of the proton beams. Ten years have passed
since the 3GeV synchrotron had started operation, and we need to replace and update of the components due
to failures caused by the aging deterioration. Since the J-PARC is used by many users, it is quite important
to recover as soon as possible when a trouble occurs. However, we often spend lots of time to investigate the
status and cause of the problem, then it results in the delay of recovery work. One of the major reasons is due
to the differences in the manufacturers of sensors and monitors. Therefore, we have to create a manual for
each power supply and prepare some exclusive tools. However, troubles rarely occur in the same state and
situation, so we have to rely on the experience and knowledge. Even for power supplies with different
purposes and specifications, some components, such as sensors, can be shared in many cases. In addition, if
the concept of the interlock system, for monitoring the status of the power supply and detecting malfunctions,
is shared between the different power supplies, the method and response for failure investigation can be
standardized. By using a device with good maintainability, the accelerator operation will be more stable and
reliable.

In this report, we introduce the necessity of sharing the design concept and common parts. We also explain
the basic design model for safety and reliability, using an example of manufacturing an electromagnet power

supply for the 3GeV synchrotron.
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