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Abstract — Sustainability, in general, means the protection of environmental resources and economic prosperity, with
the consideration of the social, economic and environmental effect, as well as human health and the enhancement of life.
Profound consideration about sustainability has to handle the overall cycle of feedstock, resource extraction, transpor-
tation and production in addition to the environmental effect. Sustainable development of the chemical industries should
be carried out complementarily by strengthening the chemical process safety of the industries. In this respect, chemical
process safety can be called an opportunity to enhance the compatibility internationally. Changing new paradigm in
chemical process safety is formed from the overall life cycle considering basic design of existing systems and produc-
tion processes. To improve the chemical process safety, the integrated smart system is necessary, comprising various
chemical safety database and knowledge base and improved methods of quantitative risk analysis, including manage-
ment system. This paper discussed the necessity of overall life cycle in chemical process safety and proposed new tech-
nology to improve the sustainability. To develop the sustainable industries in process systems engineering, three S,
which include Safety, Stability and Security, will have to be combined appropriate.
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Fig. 1. Three dimensions of sustainable development [16].
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The case of Accidents

Fig. 2. Recent trend of accidents in Korea.

Table 1. Development of safety management system by chemical accidents

Chemical accidents Revision of related institutions

Vapor cloud explosion at Flixborough, death: 28 (England, 1974)  Health and Safety at Work etc. Act (HSWA), England (1974)

Seveso Directive (1982), EU

- Control of Industrial Major Accidents Hazard (CIMAH), England (1984)

- Seveso Directive I (1996), EU

- The Control of Major Accident Hazards (COMAH), England (1999)
Emergency Planning and Community Right-to-Know Act (EPCRA), USA (1986)
- Prior Informed Consent (PIC), (Rotterdam Convention, 1998)

Toxic release at Seveso, residents evacuation and land pollution
(Italy, 1976)

Toxic release at Bhopal (Union Carbide), death: 2500 (India, 1984)

Chemical material spill (Sandoz, fire of warehouse), The Rhine
River (Switzerland, 1986)

Explosion of polyethylene (Philips), death: 24, injury: 132 (USA,
1989)

Basel Convention (1994)

Including PSM(Code of Federal Regulations, 1910.119), USA(1992)

Comprehensive safety management assessment (LPG facilities) and Safety supply

LPG explosion at Bucheon, death: 1, injury: 96 (Korea, 1998) contract (LP gas), Korea
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