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Abstract: The paper works propose that uses a decomposed outer loop of a series cascade scheme to
weave together a fractional Internal Model regulate (IMC) filter, inverse response, and dead-time
compensator to regulate the non-minimum phase system. The outer loop process model is divided into two
sections due to its higher-order nature. We call this process decomposition. For the inner loop and the first
segment of the outer loop that has broken down, the traditional IMC controller is used. After the fractional
filter, inverse response, and dead-time compensator in the IMC framework are held accountable, the
controller setting for a further decomposed portion of the outer loop is obtained. The benefits of this
recommended method are starting to outweigh those of the current control systems. The system's stability is
assessed using the Riemann sheet principle. In addition, a robustness test is conducted using sensitivity
analysis to look at the effectiveness of the suggested controller. The value of the suggested controller is
illustrated by two case studies
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