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Table 2. Computational results for M ∈ {8, 4, 2} kt. If an instance could be solved within its time limit, we
report the total solve time in seconds, otherwise we report the relative gap between the upper and lower bound
in percent in brackets.

M = 8 kt M = 4 kt M = 2 kt

Instance [C] [D] [D-U] [D-B] [C] [D] [D-U] [D-B] [C] [D] [D-U] [D-B]

Year 1 (∞) (8.44) (1.74) (3.82) (∞) (9.61) (0.00) (6.21) (2.40) (4.85) (∞) (∞)
Half-year 1 (1.92) (0.60) 1072.02 973.89 (3.35) (4.33) (0.76) (2.17) (1.44) (2.28) (1.27) (1.44)

Quarter 1 (0.15) 7.70 3.91 4.64 (0.63) 77.22 27.72 29.70 (0.47) 365.04 189.79 376.52
Quarter 2 (0.12) 22.81 14.44 12.60 (0.42) 579.48 361.19 679.32 (0.34) (0.26) (0.06) (0.03)

Half-year 2 (∞) 415.43 52.51 231.83 (1.17) (1.04) (0.97) (1.48) (∞) (1.77) (1.92) (2.36)
Quarter 3 (0.01) 2.19 4.38 3.93 (0.05) 10.49 17.10 10.25 (∞) 119.29 272.60 47.00
Quarter 4 688.62 6.04 1.82 3.88 (0.22) 101.37 31.73 52.99 (∞) 357.00 152.21 350.21

Year 2 (∞) (∞) 1752.94 3556.30 (1.14) (∞) (0.62) (1.37) (∞) (1.81) (0.74) (1.54)
Half-year 1 (0.66) 72.54 16.30 29.13 (0.89) 1243.82 174.17 727.81 (0.59) (0.91) 1766.16 (0.32)
Quarter 1 (0.04) 2.87 2.85 3.54 (0.14) 2.92 10.22 14.16 (0.24) (0.00) 43.31 189.39
Quarter 2 61.61 0.33 0.49 0.71 (0.02) 2.18 2.06 2.33 71.24 1.17 5.90 7.87

Half-year 2 (0.11) 7.59 6.05 6.20 (0.21) 69.25 27.18 98.54 (0.13) 606.69 1752.79 679.21
Quarter 3 10.36 0.32 0.54 0.69 407.20 0.49 1.28 0.71 137.01 0.55 1.81 1.57
Quarter 4 (0.01) 3.00 1.44 1.50 (0.04) 6.07 5.16 8.14 (∞) 15.28 24.53 89.99

can take more discrete values. We see that the discretized problems [D], [D-U] and [D-B] perform much better
than the continuous problem [C]. In 27 out of 42 runs, [D-U] outperforms [D] and [D-B]. There are only 9
runs in which [D] performs best, and only 5 runs in which [D-B] performs best – despite the fact that the
formulation has far fewer binary variables than [D-U]. [C] only wins once, and that is due to [D-U] and [D-B]
not finding any upper bounds. We can conclude that it is highly advantageous to discretize flow variables (if
the application allows it), and that the exact MILP linearizations perform significantly better than the MINLPs.
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