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Abstract

The liquid level control in the quadruple tank system and the flow
control between the quadruple tanks are one of the basic control
problems that exist, and both the Proportional-Integral controller (PI) and
the Proportional-Integral-Derivative controller (PID) are the most widely
used controllers in industrial fields due to the simplicity, power and

successful practical application of these types of controllers.

This work presents the mathematical modeling of a Quadruple
Tank System (QTS) nonlinear multi-input and multi-output (MIMO) tank
system using the principle of linearity and the formation of a Jacobian
matrix to represent the system in State Space model. Using the
simulation tools in the MATLAB program (Matlab /Simulink), the
Quadruple Tank System was designed in addition to the design of a
Proportional-Integral controller (PI) and a Proportional-Integral-
Derivative controller (PID) unit to control the required fluid level in the
quadruple tank system (QTS). the parameters of both the PI controller
and the PID controller were set first using Trial and Error method,
meaning that the parameters for the controllers were set manually or the
second method Automatic PID Tuning which was used to adjust the
parameters gain for each controller PI and PID. In addition, the effects of
PI and PID controllers were studied with the transient response and with
the steady-state response of the Quadruple Tank System. After
comparing the results, it was concluded that the method of automatically
adjusting the gain of the PID controller is easier to adjust the parameters
of both PI, PID and gave better results due to its dependence on a

reasonable trade-off between performance and durability.



