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S.I Control Results

In the current material, the results related to the combination of the MHE, CEKE, and
EKF estimators with the NMPCs based on SS, MS, and OC are shown. Each one of the
nine combinations were simulated by considering six cases: set-point changes, unreachable
set-point, change in Cy;,, pulses in T},, and mismatches in ky; and Cp. This material is
organized by presenting the results for each combination in a specific section, departing from

section S.I.1 for combination 1 to S.I.9 for combination 9.

S.I.1 Combination 1: SS and EKF
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Figure S.1: Simulation for combination 1 and case 1, considering set-point changes.
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Figure S.2: Simulation for combination 1 and case 2, considering unreachable set-point.
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Figure S.3: Simulation for combination 1 and case 3, considering a change in Cg ;,.
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Figure S.4: Simulation for combination 1 and case 4, considering changes in Tj,.
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Figure S.5: Simulation for combination 1 and case 5, considering mismatch in kq;.
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Figure S.6: Simulation for combination 1 and case 6, considering mismatch in Cp.

S.I.2 Combination 2: SS and CEKF
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Figure S.7: Simulation for combination 2 and case 1, considering set-point changes.
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Figure S.8: Simulation for combination 2 and case 2, considering unreachable set-point.
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Figure S.9: Simulation for combination 2 and case 3, considering a change in Cg ;,.
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Figure S.10: Simulation for combination 2 and case 4, considering changes in Tj,.
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Figure S.11: Simulation for combination 2 and case 5, considering mismatch in kq;.
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Figure S.12: Simulation for combination 2 and case 6, considering mismatch in Cp.

S.I.3 Combination 3: SS and MHE
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Figure S.13: Simulation for combination 3 and case 1, considering set-point changes.
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Figure S.14: Simulation for combination 3 and case 2, considering unreachable set-point.
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Figure S.15: Simulation for combination 3 and case 3, considering a change in Cjy ;.
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Figure S.16: Simulation for combination 3 and case 4, considering changes in Tj,.
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Figure S.17: Simulation for combination 3 and case 5, considering mismatch in kq;.
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Figure S.18: Simulation for combination 3 and case 6, considering mismatch in Cp.

S.I.4 Combination 4: MS and EKF
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Figure S.19: Simulation for combination 4 and case 1, considering set-point changes.
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Figure S.20: Simulation for combination 4 and case 2, considering unreachable set-point.
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Figure S.21: Simulation for combination 4 and case 3, considering a change in Cy ;.
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Figure S.22: Simulation for combination 4 and case 4, considering changes in Tj,.
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Figure S.23: Simulation for combination 4 and case 5, considering mismatch in kq;.
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Figure S.24: Simulation for combination 4 and case 6, considering mismatch in Cp.

S.I.5 Combination 5: MS and CEKF
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Figure S.25: Simulation for combination 5 and case 1, considering set-point changes.
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Figure S.26: Simulation for combination 5 and case 2, considering unreachable set-point.
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Figure S.27: Simulation for combination 5 and case 3, considering a change in Cy ;.
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Figure S.28: Simulation for combination 5 and case 4, considering changes in Tj,.
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Figure S.29: Simulation for combination 5 and case 5, considering mismatch in kg;.
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Figure S.30: Simulation for combination 5 and case 6, considering mismatch in Cp.

S.I.6 Combination 6: MS and MHE
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Figure S.31: Simulation for combination 6 and case 1, considering set-point changes.

17



MHE

t (h)

--- sP

Plant

t (h)

18

t (h)

-
g
o
0
+~
|5
w0
[
—
)
<
=
O
F F Fen <
I
— -
2
L L . 20 € rmannnn
= = .
= :
— &
(&) .
L L o = A
2 g8 883° T X S BERE: & T § 8§ R 8°TTT 2383
— — — — — ™ ™ ~N o — — — — — m m ~N ~N ~N
(20) L O (v " )/10 OIrB/M) 9D ) g (20) L o) (v " )/10 1rB/M1) 9D
~ =
a
i r r e O
1 n .
H < E
“ © %
| L L .lw lm “ L LD LT RN, -
< H k3
© o 3
L L e m 5 L
—_— : : ; : , . & —_— —_— . . .
R&R8g22 8 8 R RO’ 3 = T3S 238888 R 8 A8
— — — — — — — — a — — —
(1/10w) 85 (1-4) N/ = (1/10w) 83 (-4) N4 (z-4) T
Q
Q
O
—
I I . E RS e
. o
.2
+~
I h o o
hn T MmN o @ = n o on S @ @ ~ S o o
& & & & 5 oon 0 g L S T B B S % 2 2
(now) ¥ (201 (1ow) ¥'vo ) (I/1ow) ¥ (26) 7L (1ow) v
N
™
n
©
—
=
.20
=

Figure S.33: Simulation for combination 6 and case 3, considering a change in Cy ;.
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Figure S.34: Simulation for combination 6 and case 4, considering changes in Tj,.
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Figure S.35: Simulation for combination 6 and case 5, considering mismatch in kg;.
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Figure S.36: Simulation for combination 6 and case 6, considering mismatch in Cp.
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Figure S.37: Simulation for combination 7 and case 1, considering set-point changes.
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Figure S.39: Simulation for combination 7 and case 3, considering a change in Cjy ;.
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Figure S.42: Simulation for combination 7 and case 6, considering mismatch in Cp.
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Figure S.43: Simulation for combination 8 and case 1, considering set-point changes.
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Figure S.44: Simulation for combination 8 and case 2, considering unreachable set-point.
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Figure S.45: Simulation for combination 8 and case 3, considering a change in Cjy ;.
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Figure S.46: Simulation for combination 8 and case 4, considering changes in Tj,.
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Figure S.47: Simulation for combination 8 and case 5, considering mismatch in kq;.
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Figure S.48: Simulation for combination 8 and case 6, considering mismatch in Cp.
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Figure S5.49: Simulation for combination 9 and case 1, considering set-point changes.
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Figure S.50: Simulation for combination 9 and case 2, considering unreachable set-point.
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Figure S.51: Simulation for combination 9 and case 3, considering a change in Cy ;.
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Figure S.52: Simulation for combination 9 and case 4, considering changes in Tj,.
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Figure S.53: Simulation for combination 9 and case 5, considering mismatch in kq;.
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Figure S.54: Simulation for combination 9 and case 6, considering mismatch in Cp.
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