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1. Introduction 3. AHP RESULT

The superconducting magnet system is an essential subsystem of the magnetic confinement fusion device. Central Solenoid Coil is a part of the Analytic Hierarchy Process (AHP), as a comprehensive safety evaluation method combining qualitative and quantitative analysis, has been used
CFETR magnet system. The CSMC is a technical verification before the future full-size CS Coil. After the superconducting magnet In many fields of safety and environmental science. AHP can effectively transform complex system problems into hierarchical ranking computing
manufacturing procedure completed, a performance test is required to ensure that the magnet performance meets the requirements. The large problems. The operation procedure of AHP is shown in Figure 2. Due to the limited space, AHP won’t describe here, only result will shown in the
superconducting magnet testing platform provides a testing environment for the magnets and simulates their actual operating conditions, to test following table.
the performance of the magnet. The functions of the magnet diagnosis system are monitoring the temperature, pressure, mass flow rate and other Table.1. EMEA Result Table.2. AHP Result
parameters of the magnet during operation, storing and publishing data, also providing data for the analysis of experimental results. In order to T T _ e T ot e o — ——- —
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applied. FMEA helps us to analyze system components and identify potential failure modes of components, while AHP helps us with fault rating. S CR T L
Usually, FMEA uses Risk Priority Number (RPN) as the basis for fault rating, but RPN relies too much on expert analysis and needs enough A O P e e i . -
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“MEA relies on sample capacity and expert analysis. Insufficient sample capacity would make RNP too subjective. Because of CSMC testing o soerims ot | i reson N O Solder joints fll o 00095 0.023¢ 00348
nlatform does not own enough failure history, so it is not quite suitable to use FMEA analysis directly. FMEA is a comprehensive risk evaluation S S O G | . S Breakage on wire 0.0035 0.0236 0.0585
method, while AHP is a single factor evaluation method. Therefore, we use FMEA to find potential failure mode, then use AHP to analysis each senorvaeissrmge rceary ot ninewthresvaue |4 (o |s 0| SRR Miss wired 00149 00709 01333
OSD level of each failure mode, to get hierarchical ranking of each risk. Finally, FMEA will be carried out for comprehensive system risk B LT R ] e trougn Leck 0.0056 00789 01019
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and other parameters of the magnet during operation, Sensor DG Fstablsh theAFP Sy ——— T TR IR PO N i Apparatus overheat 0.0056 0.025 0.0477
storing and publishing data, and providing data for the e b eder Through [ model o T S Over curtent or over voltage 0.0039 0.0865 0.0477
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It also follows the flexible design idea, which allows \ CSMC Colil / N I Y T L e e ——— 00083 oot 0038
users to add, delete, edit channel and apparatus T I T | evaluation indexes
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used to perform a safety analysis to MDS.
_ _ 3 FMEA ESUT _ — _ Sensor B 3 6 3 8 2 : Considering, each of tﬁ/em th it’s limits.
Any failure that occurs when one or more intended functions no longer fulfills the requirements used as the evaluation criterion. Although during the sample aLiTace 2 10 3 8 4 2 FMEA requires enough sample capacity to
design status, a lot of optimizing measures have been taken to enhance the stability of system. However, potential failure may still happen. In order oo B el j - : - : - get precise failure rank. AHP is a single
to find out the potential failure mode of system, FMEA has been introduced to find out each potential risk of a single device or component. FMEA Short circut 3 9 3 I 2 I factor safety analysis method and suitable
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using the Risk Priority Number (RPN). RPN is a product of 3 indices: Occurrence (O), Severity (S), and Detection(D).Occurrence is defined as Gl : . i : 3 E been performed for many times to get as
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assessment of the ability of the “design controls” to identify a potential cause or design weakness before the component, subsystem or system IS VN wm— : : : " : : also help us to solve problems when failure
released for production. RPN represents the degree of risk of the failure mode, the higher the RPN coefficient iIs, the more dangerous the occurred.
corresponding fault mode is. Failure Modes and Effects Analysis (FMEA) is a tool widely used in the automotive, aerospace, and electronics Y oliage : 12 : 2 : 7
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