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A plant lifecycle (LCE) is composed of process and plant design, construction, operation and maintenance. The
process and plant design stages are performed repeatedly to cope with any environmental changes surrounding
the plant during a LCE. The process and plant design after the original one is called revamp design. As a process
design, especially preliminary process design (PPD), is repeated, the operational flexibility is decreased.
Therefore, slight deviations of the operating conditions from the designed critical process conditions lead to an
operational trouble. However, in many cases, causes of the trouble are not identified and the trouble may lead
the safety issues. To settle the unstable operations, it is necessary to identify which deviated operating condition
violates the corresponding critical process condition from the observed data. However, the PPD business process
is implicit, so that how much the flexibility was taken into account for the designed operating conditions in the
previous PPD is not clarified. Thus, the operating conditions violating the critical ones are not recognized and
the causes of the trouble cannot be found. To overcome this problem, a framework to acquire the information on
the critical process conditions generated in the PPD stage, and to systematize the information into the technology
of PPD by associating the information with design variables is developed, and the framework is modeled by
using IDEFO business process model having a hierarchical nature and ability to describe with PDCA engineering
cycle. To confirm that the developed framework has necessary structure to systematize the technology of the
PPD through the LCE, tracing a practical trouble example of a distillation column on the framework is
performed. Furthermore, when the information to systematize is acquired from the process with complicated
dynamic behavior, the methodology of dynamic modeling is useful to reproduce the behavior and estimate the
effect of changing operating conditions in advance. And the tray efficiency which is performance parameter for

the column is estimated as a function of time-varying temperatures on the column to reproduce the behavior.
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