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1: Relax integrality constraints
2: Solve LP
3: Calculate correct cost of original mixed-integer model
before relaxation
4: repeat
5: Sort open tank locations by throughput volume in
ascending order
6: for all Tank locations in list do
7: Close location
8: Solve LP
9: Calculate correct cost of original mixed-integer
model before relaxation
10; if Current solution < best solution then
11: Fix location to be closed
12: else
13: Re-open tank location
14: end if
15: end for
16: until No improvement or runtime > 1 hour
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. Initialize coefficients, i.e. W'Y, W},f W;"
: Solve LP
: Update coefficients

1
2
3
4: repeat
5
6

ijt

repeat
Sort open tank locations by throughput volume in

ascending order

7:

8:

9:
10:
11:
12:
13:
14:
15:
16;
17:
18:
19:
20:
21:

for all Tank locations in list do
Close location
Solve LP
Update coefficients
if Current solution < best solution then
Fix location to be closed
else
Re-open tank location
Restore coefficients
end if
end for
until No improvement or runtime > 1 hour
Unfix all tank locations
Solve LP
Update coefficients

22: until No improvement or runtime > 1 hour
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1 if A<0,

prob{accept ) { (38)

et if A =0,
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Problem # Number of variables Thereof binary

73,232 4324
121,626 6264
186,340 8540
329,120 12,320
541,350 17,100
912,500 24,250
1,580,760 36,360
2,912,000 55,300
4,794,720 77,920
7,689,600 102,600
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Problem MIP solver D1 R1

Gap to LB Gap to best sol. Time Gap to LB Gap to best sol. Time Gap to LB Gap to best sol. Time
[%] [%] [seconds) (%] (%] [seconds) (%] [%] [seconds]

0.05 0.00 3583 0.24 0.19 9 021 0.15 2213
0.10 0.00 3600 0.27 017 20 023 012 2244
0.16 0.00 3600 0.28 0.12 39 0.26 0.10 2169
022 0.00 3600 0.46 023 73 0.41 0.19 2260
038 0.00 3600 0.71 033 161 0.63 025 2349
045 0.00 3600 0.80 035 250 0.72 027 2405
1.60 0.90 3600 1.03 034 492 095 025 2516
1.72 0.97 3600 117 043 1190 1.10 035 2798
27 3600 1.31 0.50 2378 1.26 0.45 2891

nfa nfa nfa 133 0.50 3600 127 0.44 3591

D2 R2

(=D R R R R e

—

Gap to LB [%] Gap to best sol. [%] Time [seconds| Gap to LB [%] Gap to best sol. [%] Time [seconds)

0.16 0.11 3062 0.17 0.12 3600
0.20 0.09 2885 0.20 0.10 3600
0.25 0.10 3068 0.27 0.12 3600
033 0.11 2911 035 0.12 3600
0.50 0.12 3274 0.53 0.14 3600
0.56 0.11 3271 0.59 0.14 3600
0.70 0.01 3477 0.72 0.03 3600
0.75 0.01 3484 0.77 0.02 3600
0.81 0.01 3600 0.81 0.01 3600
0.87 0.04 3600 0.83 0.00 3600
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Opt. gap

(%)

Solution w/ M1

A M2 vs M1

A M3 vs M1

9220

51,888

140,420

218,720
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65

15
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4

0.0

02

02

04

388 (millon
dollar)

1579 (millon
dollar)

3464 (millon
dollar)

4300 (millon
dollar)

+0.7 (millon dollar)
(0.18%)
+1.1 (millon dollar)
(0.07%)
+1.5 (millon dollar)
(0.04%)
+1.4 (millon dollar)
(0.03%)

+2.1 (millon dollar)
(0.54%)
+3.4 (millon dollar)
(0.22%)
+5.0 (millon dollar)
(0.14%)
+7.1 (millon dollar)
(0.16%)

321,030 70 50 0.4 4903 (millon +1.9 (millon dollar) +10.1 (millon dollar)

dollar) (0.04%) (0.21%)
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