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A Supplementary Material

A.1 Plant operation under MPC
These figures are shown in the body of the report for a hybrid site that uses both wind and solar. The figures
included here are at the other two sites which were analysed in detail, which use wind only (top) or solar

only (bottom).
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Fig. A.1 Plots comparing the operation of the MPC controller with the LP optimisation for a wind-dominated site (top)
and a solar-dominated site (bottom), for 2022. These plots are produced without significant tuning of parameters which
is described in the article; for instance the tuning penalty in both plots is most likely too high, as the hydrogen storage is
emptying much less frequently than occurred for the LP case.
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A.2 Plant failure frequency - 2022
Equivalent plots for a wind-only site in 2022 are included in the body text; these figures are for hybrid

wind-solar and solar-only sites.

=== Basel e Low -==- High
a b
( )“ i1 (b)
| | e e
22 5510
£8 SE .
53 20 ‘8 =
I® =09
w o~
0 0.8
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
(9 d
(c) » (d)
" g 40 g 2 ...............................
82> Sg10
Lo [y .
S520 3= S~
P2 ©5 09 B e E—
w o~  TTTeeemTT
o SR 0.8
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
e f
(e) i1 ()
g 40 c
g5 gE0
£0 SE
G5 20 =
4= ©=09
w o~
0 i 0.8
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
Ammonia plant minimum minimum operating rate Ammonia plant minimum operating rate
(design condition) (design condition)
—— Base
a
0.04 (@)
©
® g 0.02
28 o000
S
T & -0.02
-0.04 0.6
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
c
0.04 (©)
©
n S 002 §2
o Zo
S0 000 st
S5 o =
F& 002 =
w Y [
-0.04
0.2 0.4 0.6 0.8 1.0
e
0.04 (€)
5 1.0
gg 0.02 5 g
@ TE
é g 0.00 2508
= o=
S -0.02 g
-0.04 0.6
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
Ammonia plant minimum minimum operating rate Ammonia plant minimum operating rate
(design condition) (design condition)

Fig. A.2 Plots of the failure frequency (left) and production (right) using the same parameters as described in Figure
?? for a hybrid wind/solar site (top) and a solar dominated site in 2022 (bottom)
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A.3 Plant failure frequency - 2050
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Fig. A.3 Identical plots to those shown on the previous page, except using data from 2050. Plots of the failure frequency
(left) and production (right) using the same parameters as described in Figure[6]for a hybrid wind/solar site (top) and a

solar dominated site in 2050 (bottom)
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Fig. A.4 Plots of the failure frequency (left) and production (right) using the same parameters as described in Figure|§|
for a wind site in 2050.
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