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ABSTRACT

By

Christopher Ryan
Erikson F. Sinaga, S.T., M.Kom, Advisor
Hartono, S.T., M.T, Co-Advisor

SWISS GERMAN UNIVERSITY

Manual rejection of defective products is labor-intensive, error-prone, and might cause
unnecessary downtime in production lines. This project presents an automated
rejection system with self-monitoring capabilities, controlled using a Siemens
S7-1200 PLC and visualized using a TP700 Comfort HMI. The system uses a
photoelectric sensor and encoder to measure product length, and a pneumatic actuator
to reject defective items. It operates in real time, eliminates manual rejection, and
records detailed data. Accuracy testing was performed using identical dimension
cardboard boxes, compared against manual measurements using vernier callipers at
various speeds. Precision was tested with 100 repeated measurements of the same
length at low, medium, and high conveyor speeds. Results showed an accuracy of up
to 98.91% at medium speed (~25 mm/s), while precision resulted up to 98.43%.
However, statistical analysis found insufficient evidence to confirm speed as a
significant factor. The system successfully eliminates manual rejection, reduces
downtime, and enables convenient performance analysis via CSV data logging using

OPC UA and Python.
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