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Statement

Problem Statement

» Control an output y using input u (y is of relative degree 1)
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» Using model-based observer/control scheme is not welcomed:
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Statement

Problem Statement

Tune the parameters (A, Ar) of a simple dynamic output feedback law:
z=X(u-2)
u= Sat()\(yd -y)+ z)

such that stability is guaranteed despited of n and g.

Lack of observability u li u
Badly known dynamics
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Industrial examples

Motivating Examples (1): Frequency control in microgrids
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Motivating Examples (1): Frequency control in microgrids
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Industrial examples

Motivating Examples (2): Hydraulic Power Stations
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Working Assumptions

y(t) = a(t)| u(e) - g(8) + ((,1(1))) ]
'r'](t) _ E(n[t—-r,t]7 u[t—r,t] 7 W[t—r,t])

X g unmeasured
disturbances

X 7 unmeasured state
X (), E(-) unknown maps
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Design Working assumptions Main result

Main result

If co <min{o™, 0"} then 3 (A, p) (explicitly defined):

v(Ap)
z=XM(u-2) (1)
—\ u= Sat(A(yd —y)+ Z) (2)
A* A
V(A, Af) such that:
1. Xe (0,\%)

2. Ar<A-p(A\p)

the CL system under (1)-(2) is stable and satisfies:

tim y(8) -yl < 2
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Design Working assumptions Main result

Main ldea Behind the Proof

Sl

z 2=y —ya) =
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Validation

y(t) = a(®)|u(t) —g () + ((£,1(1))) ]
n(t) _ E(,r][tffr,t]’ u[th,t]’w[th,t])

i(t) = An(t) + Bi[al " oo + Baw

(n) = Cn

g(t) =1-0.3cos(0.1t) - 0.1sin(0.2t + 7/6)
g=05z=15u=-1,0=3 ac[0.1,03]
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Validation

Simulation with the compute values (A, Af) := (17,0.01)
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Validation

Simulation with the compute values (A, \f) := (170,0.01)

y and yq4 ey
10!
10 100
107t
> 1072}
0 | -"'\ \ 10_3% i i i
0 100 200 300 400 0 100 200 300 400
u(t) ()
o T T 8
2 |

- 6
4

0 (AA AAA Lb 2
| | | 0

| |
0 100 200 300 400 O 100 200 300 400

M. Alamir, IFAC World Congress, Toulouse, France, 2017. Output feedback under control-dependent uncertainties 9 / 10



Validation

Application on Microgrids is detailed in:

16:40-17:00, Paper TuP19.3

J. Dobrowolski, M. Alamir, S. Bacha, D. Gualino and M. X. Wang.
On higher order dynamics in the fundamental equation of frequency in

islanded microgrids. Proceedings of the IFAC World Congress, Toulouse,
France, 2017.

Recent experimental results show high oscillations as soon as A > 1.6\*.
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