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Abstract

Instrument-manufacturing plants contain heterogeneous work areas, including machining, assembly,
ammonia decomposition, heat treatment, hazardous-chemical storage and integrated-equipment test
sites. External parties engaged in construction, maintenance, labour services, leasing, material sup-
ply, visits and internships routinely enter these areas and may perform work at height, hot work, con-
fined-space entry and lifting operations. This single-site practice study examined a stakeholder-safety
rectification programme led by the author. On-site inspection, management-ledger analysis, case re-
view and document benchmarking were used to identify process weaknesses and to establish a
closed-loop framework comprising pre-entry tiered qualification, dynamic control during work, and
post-work performance evaluation and disqualification. Before-after comparisons across workshop
renovation, equipment maintenance and plant leasing showed that process-compliance indicators
reached 100%, recorded violations decreased by 78% year on year, existing major accident hazards
were cleared, and the closure rate for general hazards reached 100%. Because no concurrent control
site was included, these findings indicate an implementation-associated improvement rather than a
definitive causal effect. The framework is most applicable to discrete manufacturers with multiple
workshops, heterogeneous contractors, high-risk operations, and adequate organizational, contrac-
tual and record-management capacity.
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