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We consider the capacitated lot-sizing and scheduling problem for a paper remanufacturing system that produces several types

of corrugated cardboards. The problem is to determine the lot sizes as well as the sequence of lots for the objective of minimizing

the sum of setup and inventory holding costs while satisfying the demand and the machine capacity over a given planning horizon.

In particular, the paper remanufacturing system has sequence-dependent setup costs that depend on the type of product just completed

and on the product to be processed. Also, the setup state at one period can be carried over to the next period. An integer programming

model is presented to describe the problem. Due to the complexity of the problem, we modify the existing two-stage heuristics

in which an initial solution is obtained and then it is improved using a multi-pass interchange method. To show the performances

of the heuristics, computational experiments were done using the real data, and a significant amount of improvement is reported.
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2 AFE A

* MINTIC(minimum total inventory holding cost) : AL
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<E 2> ALY dat
AR 278 5-1-4" 5-2-4  5-3-4 4-1-4 4-2-4 434 1-1-4  1-2-4 13-4 5-1-5 525 5-3-5  4-1-5
PI(%) 65 311 264 266 314 278 277 314 266 265 309 265 263 309
AAEA 7 00 37 12 14 39 11 1.1 38 12 12 41 05 06 27
10~20 [FFd 4] 315 2490 1664 179.6 1807 1649 1769 177.1 1649 1807 1809 1650 177.6 1785 164.0
(%) TFARZE 425 535 1-1-5 1-2-5 1-3-5 5-1-1 5-2-1  5-3-1 4-1-1  4-2-1  4-3-1  1-1-1  1-2-1  1-3-]
PI(%) 264 264 309 253 256 304 275 266 300 282 275 300 257 268
AAEA 7 05 05 26 05 05 38 11 1.1 30 14 12 32 14 12
Aelzn] 39 1761 1765 1640 1800 1785 1682 1779 1798 1697 1746 1766 169.7 181.8 179.5
AR 718 514 524 5-3-4 4-1-4 4-2-4 434 1-14  1-2-4 13-4 5-1-5 5-2-5 5-3-5  4-1-5
PI(%) 54 334 294 309 333 294 319 332 295 311 329 295 290 329
Mo AAEA 7 00 35 1.5 16 34 13 12 33 14 12 39 08 06 26
SX| |20~30|Zg=n] 35 249.0 1715 1862 1827 1719 1840 178.1 1723 183.8 1818 1666 1792 1835 166.0
HIE | (%) TFARZE 425 535 1-1-5 1-2-5 1-3-5 5-1-1 5-2-1  5-3-1 4-1-1  4-2-1  4-3-1  1-1-1  1-2-1  1-3-]
=E PI(%) 293 302 328 282 295 334 299 319 334 294 329 332 287 324
AAEA 7 06 06 25 06 06 32 11 12 29 12 14 31 12 13
ZlZEH]) 34 1802 1779 1664 1851 1821 171.6 1835 1789 172.1 182.6 1750 173.0 187.0 177.0
AR 718 5-1-4 524 5-3-4  4-1-4 4-2-4 4-3-4 1-14  1-2-4 13-4 5-1-5 525 5-3-5  4-1-5
PI(%) 48 346 313 337 345 321 340 346 307 340 338 299 299 339
AAEA 7 00 37 13 14 35 12 12 35 14 14 33 07 06 20
30~40 |21 35 2490 1708 1847 1781 1703 1837 1750 169.9 188.6 1778 1679 1827 1864 166.0
(%) TFARZE 425 535 1-1-5 1-2-5 1-3-5 5-1-1 5-2-1  5-3-1 4-1-1  4-2-1  4-3-1  1-1-1  1-2-1  1-3-]
PI(%) 307 311 337 289 306 347 316 335 343 318 343 345 303 341
AAEA 7 06 05 26 05 05 3.1 12 13 30 12 12 31 1.1 1.4
Aelzn] 3145 1817 1805 168.1 189.8 182.8 1723 1832 1807 1748 1821 1743 1740 1886 177.6
"Percentage improvement : PI(%) = (A AAF wHA o] vl g-Aotehe LS w]EyAA A HA] o] H]-8x100.
TR A 71zE 48] 2 (backward)-F 717F 94291 2 (backward)-A 717F $-4529] 72 (forward)
1 : Min processing time; 2 : Max setup cost; 3 : Min total inventory holding cost;
4 : Max inventory holding cost; 5 : Max total inventory holding cost.
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