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Abstract

This study designs a PLC-based discrete control system for a single-
motor belt conveyor, addressing competing commands, persistent fault
states, and unintended restarting after protective conditions recover.
The control rules focus on stop priority, fault latching, manual reset,
prevention of automatic restart, and motion-feedback timeout
monitoring.

Requirements traceability, hardware interface checks, finite-state
modeling, and IEC 61131-3 Structured Text programming are used to
relate six logical inputs and two logical outputs to standby, running, and

fault-latched states. A procedure for examining program behavior



through server-side compilation and scan-by-scan execution is
established. Start control combines a record of input release with rising-
edge detection, while fault reset and run requests are evaluated
separately. A fault is latched when motion feedback remains absent
during a run request for the specified timeout. The 100 ms scan period
and 1000 ms feedback timeout are design assumptions.

The supplied execution-evidence summary marks compilation and
behavioral verification of the specified source code as passed and
mentions 66 assertions. However, the available materials lack the
complete source code and assertion-level raw records, preventing
independent verification of individual test cases and acceptance
requirements. The logic of automatic-restart prevention must be
interpreted in relation to start-edge history. Resetting a feedback fault
does not require active motion feedback; therefore, clearing the latch
does not establish that a mechanical fault has been eliminated. The
study establishes traceable links among requirements, interfaces,
program logic, and verification requirements, while assertion-level links
to execution evidence remain incomplete. Any subsequent program-
verification conclusions apply only to the specified compiled logic, input
sequences, and scan model, and do not establish physical PLC operation,
field reliability, or a safety rating. Hardware emergency-stop
interruption requires independent verification.
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