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The calculation of stability and robustness regions for active
disturbance rejection controller and its engineering application
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Abstract: In order to improve the tuning efficiency of active disturbance rejection control (ADRC) in engineering
application and reduce the possible risk of parameter tuning, a calculation method of stability regions based on D—partition
and robustness regions based on Mjs-constrained are proposed and both calculation steps are provided from the view of
the practical engineering application. Digital simulations and an experiment on a water tank verify the effectiveness of the
proposed calculation method. Based on the above work, ADRC whose parameters are tuned by the proposed method is
applied to the secondary air control system of a boiler unit and the system obtains a quicker response speed and a stronger
robustness than the original Proportional-Integral (PI) controller in a large load change range, and this offers simple but
effective calculation methods of stability and robustness regions for the large-scale industrial application and the calculation
methods have a practical engineering significance.
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12 T T T T T T T T T

1.0 ==

0g b — el
s i L
£ oo ——-BY2

0.4 .

I
0.2 .
0.0 1 1 1 1 1

1 1 1 1
0 5 10 15 20 25 30 35 40 45 50
t/s

K 10 LGNS ERT IEHRIRCR
Fig. 10 The control performance with the selected parameters

points

42 KFELK & % UE (An experiment on water
tank)
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Fig. 11 The stability and robustness regions of ADRC and the

selected three parameter points
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Fig. 12 The control performance with the parameters point 1
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application to the secondary air control sys-
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35 4%

% 1 ADRCA=PI#9A 7 B 1]
Table 1 The settling time of ADRC and PI

ADRC PI
5%%% YA AL/ iégi REIEN
Ar=3+5 144 Ar=2 169
Ar=2 48 Ar=T7 > 242
Ar=3 44 Ar=4+5 > 275
Ar=3 52 Ar=2 > 83
Ar=2 83 Ar=3 > 143
Ar=3 65

2k ERTIR, 3T 42 H M ADRCAR & AT & e fa e
BT, AR BRI L RO B 1 A g B
IZHR, BEERIE IR R G ELA HE A e L T,
I H RS Re s 25 2 — e B AU 1, i e pL4
W2 A8 T IR,

6 Z5i(Conclusions)

ADRCHEN— P B B ASHORSURS Bt 25 A A 42
e A, 15 BB 2 () Bt N . N R ADRCS
BORE T 3005, BRAR S H008E 5 mT e HH B AR XUSE, AR S
¥ ADRCTEE 5 = H I M PIDEAT M, JF
Wk T 3 Z AR FE; 2T 5540 — 3 HEPIDIE R
BT T D ER FIni ADRCS ks 2 U sk
fR T EANEE T M2 R I & M A R g TV, IR
H& BT RPIR. 8IS0 AR S S,
Ui T B H AR I SRR T VR R IR IE PR R R
(IR E T, $2 H I B AR SR SR A TV RE I8 ORI R
Bl /& — 7€ M ML R, fie Jm 183 ADRCHE K FLATLZH
TUOARGH IR, UEEH T B T E TR IRUE
F G0 ELAA T R s ) o ORI 55 ) 8 1 1 2 B0 B R
BT AT B, BARSLhR TR E X, NADRCTE
Az I ORI R R SR it S F%.
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