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[Abstract]

In Korea, the process safety management (PSM) system is currently implemented to prevent accidents such as release of
hazardous substances or fires and explosions in hazardous facilities. Since all 12 components of the PSM must be changed if one
component is modified, there is a significant time and economic burden; thus, factories are continuously demanding the
digitization of PSM. Therefore, in this study, we developed digital-process safety management (D-PSM) that can program a
relational database management system (RDBMS) based on the core elements of PSM and access it in a network method. All
information input into the D-PSM system for the factory is digitized and automatically updated in real-time through data sharing.
In addition, the visualization of 3D modeling for chemical factories improves the convenience and safety of workers and is
expected to contribute to the establishment of a digital twin-based safety management system for small- and medium-sized

factories.
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Table 1. Elements of Process Safety Management (PSM)

Configuration Definition

Information on materials, facilities,
processes, etc

Process safety
information

Process hazard |dentify risks to processes, operations, etc

assessment

Operating Procedures for safe operation of facilities,

procedures processes, etc

Mechanical Confirmation procedure before carrying out
integrity fire, sealing, etc

Facility inspection | Plan and implement regular maintenance of
and maintenance | equipment and facilities, etc

Compliance for accident prevention of partner

Contractors ;

companies
Education Education on safety, duties, emergency
and training situations, etc. for workers

Pre—start up
safety review

Safety inspection before operation of
dangerous facilities

Management of | Procedures for changing facilities, processes,

change etc
Complllance Self-audit of PSM 12 major components
audits
accident Establishing the cause of the accident and

investigation measures to prevent recurrence

Emergency
action plan

Create emergency response scenarios and
emergency response procedures
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Table 2. Definition of applications for 12 elements of process safety management(PSM)
Configuration Application Configuration Application
PSI(Process Safety Information) PSI Education and training Training Planner
PHA(Process Hazard Assessment) PHA Pre—start up safety review Pre—Commissioning Check
Operating procedures Safety Procedure MOC(Management of Change) MOC Manager
Mechanical integrity Safety Work Manager Compliance audits Internal Inspection
Facility inspection and maintenance Facility Check accident investigation Incidents Manager
Contractors Contractor Manager Emergency action plan Response Manager
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