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Abstract — Most biofuel companies are in a small scale with short experience of operating the entire supply chain. In
order to compete with existing fossil fuel competitors, renewable companies should be more responsive to demand. It is
financially important to reflect this in the decision supporting system of the company. This paper addresses an evolu-
tionary algorithm based methodology for the distribution problem of renewable energies. A numerical example was pre-
sented to illustrate the applicability of the proposed methodology with some remarks.
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n: Number of Places to visit
v={0,1,...,
i,j=0,1,2, ...,
K: Number of vehicle

C: Vehicle Capacity

d;: Demand of customer (i)

n}, 0 mean depot
n Customer Coordinates

1; if the point passes ‘i’ to point ‘j’
710; otherwise
u;: load of the cehicle after visiting customer i

Min Z = ZIEV ]chl]Xl] 1)
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S x;,; = 1,forall j e V\ {0} )
ieV
S x; = 1, forallie V\{0} 3)
ielV
¥ x, =K @)
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u—-u-Cx,;<C-d, Vi, jeV\{0} i#j,d+d,<C 6)
d;<u,<C, VieV\{0} )
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Start(i=0)

Generate A Feasible (New)

Solution using ACO

Divide demands into

groups of path

Compute the
capacity of vehicle

Compute shortest

route for each path

Current solution is

better than current

Current best

solution

Maximum
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Fig. 2. The proposed computation decision flow.
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= Fo] v 29157 7|elM = FgE oo S Flo|ut.

B =l AAelux] E5 EAE sldsh] S Ak e
O % Fig. 20UFERASIT A& darg]Fo] A=W ACOE AHE-
sto] 7184 Ak S AT E Hx S5 AT o] Hx
sl ZHzre] A= E wel W& Es Demand?] $-& et 183
olF 537 S5k Ak £5FS AAbeitt, 12l o] gA UE
o FRAHES 2F3Y % A ARG ALeit) AL E =
2FF9] CapacityS WA ¢201, 71 A=27} o] A=} nlasto],
e Az A9 dA @A ielM Az At Ao wkE3)
F7HA] olef gt W& WSt A, o] F& S E 2tk ek o
ol ol dlle} # A & 2] xfo]7} 24 ehriar ghdo] Frhd Ak
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4. Numerical Example

B R AN RS $8 RS theol AblE Ea
A 0z el
g o] 9. AE o] A& FWA|o] Fifahax

3 }
A& AR Aefo] el g2 glofol S, ob4 e 271

Table 1. Geographical location lists of demands

Office x-coordinate y-coordinate Demand (unit)
1 296 198 50
2 250 232 20
3 220 399 60
4 198 338 50
5 342 72 60
6 303 124 40
7 326 56 40
8 153 314 50
9 386 170 50
10 160 248 50
11 130 370 50
12 149 429 30
13 206 219 40
14 193 150 60
15 105 330 50
16 79 261 70
17 329.5 3335 60
18 368 295 40
19 313 398 50

20 404 337 70
21 322 252 40
22 277 253 20
23 323 226 40
24 430 300 50
25 265 303 30
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Fig. 3. CVRP starting on Jung-gu Office.



Table 2. Route of CVRP on seven trucks

71909 &5 A EAS

=

g sk darelE 7k il i E

809

Truck Number Route
Truckl 1 25 2 5 1
Truck2 1 3 24 22 1
Truck3 1 21 23 4 6 1
Truck4 1 8 15 16 7 1
Truck5 1 10 11 9 13 1
Truck6 1 12 19 20 1
Truck7 1 17 14 18 1

Table 3. The optimal distance for each customer, the number of trucks
needed, and the MATLAB calculation time calculated by CVRP

Office Best Route Truck Calculation time

(km) Gl (sec)

1 296.85 8 43.0

2 234.68 7 411

3 357.85 8 431

4 295.1 8 422

5 432.65 8 432

6 360.02 8 41.9

7 415.29 7 41.8

8 330.24 8 42.0

9 376.15 8 423

10 333.09 8 427

11 378.05 8 427

12 394.18 7 412

13 319.43 8 41.7

14 356.51 8 43.0

15 365.93 8 43.0

16 425.04 9 441

17 361.8 9 438

18 358.08 8 41.8

19 333.11 8 432

20 303.18 10 443

21 303.18 8 422

22 231.66 7 41.4

23 291.05 8 41.7

24 374.92 8 427

25 275.02 7 41.6
e AR MES & 5 G T AT Ui Bl &
e 739 715 231.66 km7F LSk, B Q3 EY 4 TR
Uitk Bast B2 571 AL E2 )8 710w s 27
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TE FETE 234.68 km7| Uit 08 Kol A7 27 5ouv
Al FA 1wt B tj=E Fol= W Z DEPOTY X5 wi=]3|
T gte]Ael Melo] & 4= 9158 o &= QA Hdth

==

5. Discussion
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Fig. 4. CVRP Result of best route in iteration.
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