
Accepted Manuscript

Failure Diagnosis and Tolerant Control Method for Hydrothermally Aged SCR 
System by Utilizing EKF Observer and MRAC Controller

Jie Hu, Jiawei Zeng, Li Wei

PII: S0360-5442(18)30911-3

DOI: 10.1016/j.energy.2018.05.094

Reference: EGY 12929

To appear in: Energy

Received Date: 06 November 2017

Accepted Date: 13 May 2018

Please cite this article as: Jie Hu, Jiawei Zeng, Li Wei, Failure Diagnosis and Tolerant Control 
Method for Hydrothermally Aged SCR System by Utilizing EKF Observer and MRAC Controller, 

 (2018), doi: 10.1016/j.energy.2018.05.094Energy

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.



ACCEPTED MANUSCRIPT

1

1 Failure Diagnosis and Tolerant Control Method for Hydrothermally Aged SCR System by 

2 Utilizing EKF Observer and MRAC Controller

3 Jie Hu*, Jiawei Zeng**, Li Wei

4 aHubei Key Laboratory of Advanced Technology for Automotive Components (Wuhan University of 

5 Technology), Wuhan 430070, China

6 bHubei Collaborative Innovation Center for Automotive Components Technology, Wuhan 430070, 

7 China

8 *Corresponding author. Hubei Key Laboratory of Advanced Technology for Automotive 

9 Components (Wuhan University of Technology), Wuhan 430070, China.

10 **Corresponding author. Hubei Key Laboratory of Advanced Technology for Automotive 

11 Components (Wuhan University of Technology), Wuhan 430070, China.

12 E-mail addresses: auto_hj@163.com (Jie Hu), jw_zeng@126.com (Jiawei Zeng).

13 Abstract: For ensuring emission performances of a selective catalytic reduction (SCR) system, it 

14 shall be critically robust and adaptive against any hydrothermal aging failure throughout its whole 

15 service life. Simulation was carried out here to investigate its hydrothermal aging effect by using such 

16 hydrothermal aging model and the corresponding results showed that its performances were 

17 significantly influenced while the catalyst (V2O5/WO3-TiO2) was hydrothermally aged. On this basis, 

18 an extended-Kalman-filter-based (EKF-based) observer was designed to identify its hydrothermal 

19 aging states and the corresponding results indicated that the actual hydrothermal aging degree could 

20 be estimated quickly and accurately. Moreover, a Lyapunov-based model reference adaptive 

21 controller (MRAC) was designed to improve its control performances based on the diagnosis 

22 information from the EKF-based observer while V2O5/WO3-TiO2 was hydrothermally aged. Thus, its 

23 hydrothermally aged failure-tolerant control performances could be remarkable improved by means 

24 of Lyapunov-based MRAC.
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