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Abstract

Measures to ensure the safety of

chemical facilities for long-term use

Objectives : A reasonable safety management plan is needed to
prevent accidents due to the aging of long-term chemical facilities.
Korea's petrochemical industry has grown in earnest since the
1970s, and major chemical industrial complexes have been built
since the 1980s. Accordingly, the number of chemical facilities
being used for a long period of time is increasing in industrial
sites, and aging phenomena such as deterioration, corrosion, wear,

and fatigue of facility materials are progressing.

In this study, to ensure the safety of chemical facilities for
long-term use and to prevent accidents that may occur in aging
facilities, facility maintenance measures that are helpful in

workplace safety management are presented.
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Method :
1) Previous studies

We conducted a literature search, including previous studies and
reports at home and abroad, to investigate the current status of recent
research and results of previous studies related to long-term use
chemical facilities. Through a review of relevant domestic and
international literature, we identify damage mechanisms, risk factors,
and safety measures for facility management in long—term chemical
facilities, and derive meaningful implications for suggesting measures

to ensure safety.
2) Domestic and international law analysis

Investigate the safety management system for long-term use
chemical facilities under the domestic Occupational Safety and
Health Act, Chemical Safety Management Act, and High Pressure Gas
Safety Management Act.

Research the systems for ensuring the safety of long-term
chemical facilities used in advanced countries such as Japan, the
United States, and the United Kingdom through literature and the

Internet.

3) Analysis of domestic and international accident cases

To investigate domestic accident cases, we use data from the Korea
Occupational Safety and Health Agency to investigate chemical facility
accidents caused by equipment damage such as corrosion and cracks
that occurred at workplaces subject to PSM submission. For overseas
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accident cases, research reports and public institution websites are

used. A survey was conducted.
4) |dentify the status of chemical facility management

A survey was conducted to determine the current status of
management of long-term chemical facilities in domestic chemical
facilities. The survey was conducted on workplaces with long-term
chemical facilities that participated in the “Chemical Facility
Health and Safety Management Project” in the past year. The
survey consisted of a total of 13 items regarding difficulties in
identifying the status of facility management, identifying risk

factors, and managing long-term chemical facilities.

Results :
1) Previous studies

A literature search related to the safety management of
long-term chemical facilities was conducted. Obsolescence does
not refer to the period of use of the equipment, but refers to the
state of damage caused by material deterioration, corrosion, wear,
fatigue, etc. during the period of use of the equipment. Securing
the safety of chemical facilities for long-term wuse requires
comprehensive measures including managerial, technical, and
human aspects, and the risk-based inspection (RBI) technique was

recommended as a measure.
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2) Domestic and international law analysis

As a result of investigating domestic and overseas systems, it was
found that measures were being taken by deriving risk factors
through regular inspections under the Occupational Safety and
Health Act, Chemical Substances Control Act, and High Pressure
Gas Safety Management Act. In particular, the High Pressure Gas
Safety Management Act defines facilities that are older than 15
years as old facilities and carries out detailed safety inspections,
and there have been cases of efficient safety management using

the Risk-Based Inspection (RBI) technique.
3) Analysis of domestic and international accident cases

As a result of investigating domestic accident cases, there was a
tendency for accidents to increase in long-term chemical facilities
over the past five years. Additionally, in Japan, the rate of increase
has been approximately two-fold over the past eight years due to
long-term use of facilities, and in the UK, it has been confirmed
that accidents are rapidly increasing in chemical facilities that are

over 20 years old.
4) |dentify the status of chemical facility management

As a result of conducting a survey of workplaces with chemical
facilities to understand the management status of managers of
long-term chemical facilities, it was confirmed that most
workplaces have long-term chemical facilities and that many risk

factors are potential. . Specifically, due to human and technical

78



Abstract W

shortages, low-level facility management such as post-maintenance
management was being performed. The manager was concerned
about the safety of the facility and was hoping for administrative

and technical government support projects.

Conclusion : Based on the above results, the following suggestions
are presented to ensure the safety of chemical facilities for

long-term use.

First, in the process of review and confirmation by submitting a
process safety report under the ‘Enforcement Rules of the
Occupational Safety and Health Act’, it was determined that
chemical facilities that were over 20 years old needed to be
confirmed by the Corporation. It was determined that it was
necessary to ensure the safety of long-term chemical facilities

through public-private collaboration by disc

Second, in the ‘Serious Industrial Accident Prevention Center
Operation Regulations’, businesses with long-term use chemical
facilities are included in the scope of technical support provided
by the Corporation. As a result of the survey, there was a desire
for administrative support projects due to technical and human
limitations. This study also proposed ongoing administrative

support projects and technical guidance.

Third, preventive maintenance items for long-term use chemical
facilities were added to the detailed evaluation items of the
‘Regulations on  submission, review, confirmation and

implementation status evaluation of process safety reports, etc. .
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When inspecting facilities, managers were asked to make efforts to

discover risk factors that exist in long-term chemical facilities.

Fourth, obsolescence was defined in the ‘Technical Guidelines
for Inspection, Maintenance and Maintenance of Harmful and
Dangerous Facilities’, and chemical facilities older than 20 years
were given an importance level of A, leading to a high level of

maintenance.

Fifth, a checklist (draft) for long-term use chemical facility safety
management was presented. As a result of the survey, it was found
that workplace managers had difficulty maintaining facilities. By
proposing a checklist that can be used when inspecting long-term
chemical facilities, we aimed to help with easy and efficient safety

management.

It is hoped that the above system improvement and technical
support measures will help ensure the safety of chemical facilities

for long-term use.

Key words :

Safety, Chemical facilities, Long—term use, Equipment maintenance
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