Accepted Manuscript CHEMICAL ENGINEERING.
New Parameter Tuning Method of Washout Filter-Aided Controller for N

Dynamic Behavior Adjustment __H at

Hao Jiang, Nan Zhang, Jinsong Zhao, Tong Qiu, Bingzhen Chen

PIl: S1004-9541(16)30346-9 6 —"
DOI: doi: 10.1016/).cjche.2016.04.035

Reference: CJCHE 537

To appear in:

Please cite this article as: Hao Jiang, Nan Zhang, Jinsong Zhao, Tong Qiu, Bingzhen
Chen, New Parameter Tuning Method of Washout Filter-Aided Controller for Dynamic
Behavior Adjustment, (2016), doi: 10.1016/j.cjche.2016.04.035

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.cjche.2016.04.035
http://dx.doi.org/10.1016/j.cjche.2016.04.035

New Parameter Tuning Method of Washout
Filter-aided Controller for Dynamic Behavior
Adjustment’

AT 3T ARER GRS S SR e T
XEHwS: 2015-0469

JIANG Hao (%), ZHANG Nan (F##), ZHAO Jinsong (&%h#4), QIU Tong (E8f%), CHEN
Bingzhen (RA%) ™

Institute of Process Systems Engineering, Department of Chemical Engineering, Tsinghua University,
Beijing 100084, China

Abstract Stabilizing unstable operating points is an effective way to enhance process benefits and
safety, which motivates the development for a variety of advanced control strategies. The washout
filter-aided controller (WFC), originally used for electric power system and aircraft, has been
introduced to adjust the dynamic behavior of chemical process. However, the parameter tuning
method faces two major limitations: the dimension of operating variables must be equal to or greater
than that of state variables and only one positive real eigenvalue exists in the open loop system. To
overcome the two limitations, this paper proposes a new parameter tuning method, so that the WFC is
applicable in most chemical processes. By solving a constrained optimization problem, the controller
parameters are determined under the constraint that the reassignment of the eigenvalues of the
unstable desired operating point can satisfy the stability condition. Thus parts of the equilibrium

manifold including the desired operating point are stabilized without affecting the shape of the
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