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Control Rod Drive Mechanism (CRDM) for pressurized water reactor (PWR) plant operates control rods in 
response to electrical signals from a reactor control system. CRDM operability is evaluated by characteristic of 
CRDM operational data. MHI has already developed an automatic CRDM motion analysis and applied it to 
actual plants so far. However, CRDM operational data has wide variation and noise depending on their 
characteristics such as plant condition, address, plant, and so on. In the existing motion analysis, detecting 
characteristics was conducted using manually adjusted criteria. In some operational data with wide variation 
and noise, detecting accuracy was not so high due to this limitation. In this study, MHI investigated motion 
analysis using machine learning (Random Forests) which is flexibly accommodated to CRDM operational data 
with wide variation and noise, and improved analysis accuracy. 
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Fig.1 Schematic view of CRDM 
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Fig.2 Definition of armature’s response time 

(example of withdrawal sequence) 
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Fig.3 Detecting method of existing CRDM motion analysis 

(example of withdrawal sequence) 

 

 
 

Fig.4 Example of CRDM operational data 

with wide variation and noise 
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Fig.5 Concept of CRDM motion analysis using 

machine learning 
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Fig.6 Example of learning information at 

CRDM motion analysis 
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Fig.7 Classification by Random Forests 
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Fig.8 Classification results 
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Fig.9 Set up variable range 
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Table1 Detection accuracy rate 
Analysis method Detection accuracy 

Existing motion analysis 80% 

Improved motion analysis 99% 
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