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Ist Year
No. | Initial Countries Final Empire's Colony

1 0.4795 0.5337
2 0.4701 0.5014
3 0.4842 0.4774
4 0.4844 0.4747
5 0.4846 0.4050
6 0.4852 0.4576
7 0.4881 0.4515
8 0.4895 0.5609
9 0.4909 0.5478
10 0.4944 0.5033
11 0.4980 0.4908
12 0.4608 0.4826
13 0.4605 0.4967
14 0.4566 0.4745
15 0.5128 0.4744
16 0.5139 0.4747
17 0.5139 0.5019
18 0.4538 0.4795
19 0.5176 0.4784
20 0.4490 0.4050
21 0.4354 0.4746
22 0.4288 0.4050
23 0.4285 0.4690
24 0.4279 0.4751
25 0.4258 0.4839
26 0.5300 0.5029
27 0.5317 0.4353
28 0.4188 0.4056
29 0.5326 0.4877
30 0.4090 0.5850
31 0.4058 0.4717
32 0.5453 0.4175
33 0.5456 0.4481
34 0.5697 0.4843
35 0.5699 0.4986
36 0.5708 0.4746
37 0.5717 0.4783
38 0.5720 0.4612
39 0.5740 0.5052
40 0.5749 Final Empire = 0.4746
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2nd Year
No. | Initial Countries Final Empire's Colony

1 0.4749 0.4731
2 0.4710 0.4725
3 0.4706 0.5076
4 0.4689 0.5240
5 0.4689 0.5074
6 0.4785 0.4050
7 0.4795 0.5850
8 0.4847 0.4646
9 0.4895 0.4735
10 0.4568 0.4726
11 0.4999 0.5048
12 0.5029 0.5789
13 0.5043 0.5680
14 0.5050 0.5073
15 0.4434 0.4829
16 0.4431 0.4679
17 0.4353 0.5850
138 0.4326 0.4764
19 0.4319 0.4723
20 0.4286 0.5309
21 0.4281 0.4546
22 0.4280 0.4288
23 0.4255 0.4615
24 0.5127 0.4847
25 0.4203 0.4729
26 0.4195 0.4728
27 0.4194 0.4999
28 0.4162 0.4482
29 0.4138 0.4743
30 0.5191 0.4050
31 0.5209 0.4050
32 0.5260 0.4738
33 0.5275 0.4745
34 0.5329 0.5061
35 0.5372 0.4050
36 0.5378 0.4415
37 0.5568 0.4728
38 0.5632 0.4050
39 0.5652 0.4728
40 0.5765 Final Empire = 0.4728
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3rd Year
No. | Initial Countries Final Empire's Colony

1 0.4688 0.5371
2 0.4743 0.4050
3 0.4746 0.4278
4 0.4774 0.4439
5 0.4787 0.4050
6 0.4576 0.4889
7 0.4849 0.4912
8 0.4518 0.4509
9 0.4880 0.4703
10 0.4440 0.5556
11 0.4425 0.4840
12 0.4896 0.4050
13 0.4393 0.4400
14 0.4367 0.4664
15 0.4915 0.4702
16 0.4315 0.4050
17 0.4294 0.4619
13 0.4927 0.5193
19 0.4931 0.4050
20 0.4943 0.4803
21 0.4206 0.4703
22 0.4956 0.4472
23 0.4170 0.4722
24 0.4155 0.4703
25 0.4964 0.4611
26 0.4073 0.5173
27 0.4052 0.4703
28 0.5091 0.4725
29 0.5141 0.4691
30 0.5169 0.4449
31 0.5192 0.4050
32 0.5250 0.4834
33 0.5252 0.4695
34 0.5264 0.4719
35 0.5368 0.4899
36 0.5447 0.4163
37 0.5642 0.4837
38 0.5647 0.4706
39 0.5774 0.4310
40 0.5828 Final Empire = 0.4703
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4th Year
No. Initial Countries Final Empire's Colony

1 0.4611 0.5241
2 0.4668 0.4703
3 0.4604 0.4941
4 0.4594 0.5845
S 0.4591 0.4077
6 0.4551 0.4657
7 0.4538 0.4663
8 0.4518 0.4649
9 0.4482 0.4676
10 0.4420 0.4575
11 0.4706 0.4612
12 0.4278 0.5526
13 0.4133 0.4322
14 0.4128 0.4548
15 0.4746 0.4663
16 0.4774 0.5060
17 0.4822 0.4658
18 0.4869 0.4050
19 0.4906 0.5586
20 0.4920 0.4050
21 0.4934 0.4980
22 0.4963 0.5502
23 0.4976 0.4840
24 0.5036 0.4661
25 0.5074 0.4910
26 0.5096 0.4146
27 0.5102 0.4681
28 0.5187 0.4280
29 0.5245 0.4192
30 0.5284 0.4442
31 0.5315 0.4735
32 0.5324 0.4050
33 0.5340 0.4661
34 0.5430 0.4682
35 0.5470 0.4665
36 0.5472 0.4665
37 0.5534 0.4661
38 0.5669 0.4441
39 0.5697 0.4554
40 0.5829 Final Empire = 0.4661
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5th Year
No. | Initial Countries Final Empire's Colony
1 0.416 0.405
2 0.417 0.405
3 0.424 0.405
4 0.425 0.429
5 0.426 0.405
6 0.428 0.405
7 0.432 0.405
8 0.441 0.405
9 0.441 0.405
10 0.446 0.405
11 0.447 0.405
12 0.452 0.543
13 0.453 0.405
14 0.462 0.405
15 0.465 0.405
16 0.468 0.405
17 0.470 0.405
18 0.485 0.562
19 0.485 0.405
20 0.493 0.405
21 0.496 0.405
22 0.501 0.405
23 0.503 0.405
24 0.503 0.468
25 0.507 0.405
26 0.508 0.417
27 0.508 0.405
28 0.509 0.405
29 0.510 0.405
30 0.515 0.405
31 0.520 0.405
32 0.537 0.438
33 0.538 0.405
34 0.552 0.405
35 0.556 0.405
36 0.562 0.405
37 0.563 0.405
38 0.569 0.405
39 0.584 0.493
40 0.585 Final Empire = 0.4050




Abstract
Determination of optimum cut off grade during the mine life, is one of the important

and fundamental issues in economy and design of mine. In the recent decades
maximizing net present value in this problem is taken into consideration. According to
economic importance of this parameter and its dynamic nature, the aim of present study
has been calculated optimum cut off grades in mine No.l of Gol-e-Gohar iron ore mine
for recent 5-years mining plan's pushback. In most comprehensive theory on this field
that presented by lane, one saleable product has been considered. Hence and according
to this mine has 3 salable products (grading product, concentrate and pellet),
optimization model based on the operation of the mine has been developed. Then by
determination of objective function, Golden Section Search method and Imperialist
Competitive Algorithm have been used to solve it. For this purpose, software developed
in MATLAB R2011a. Based on the results, the net present value has been obtained by
Golden section Search method equal to 18486.84 billion rial and by Imperialist
Competitive Algorithm equal to 18142.49 billion rial. To solving the problem number
of iterations in Golden Section Search method for each year was equal 18 and in
Imperialist Competitive Algorithm was less than 18.In addition, computing and
programming process of Golden Section Search method was easier than Imperialist
Competitive algorithm. So in general, the Golden Section Search method on this study
has a higher priority. Finally by using results of this optimizing operation, production
scheduling has been done for 5-years mining plan. Also by considering Stockpiling low
grade ore,can feeding concentrate plant in maximum capacity for 1 year addition to

primary plan.

Keywords: Cut off Grade, Optimum Cut off Grades, Optimizing, Net Present Value
(NPV), Golden Section Search Method, Imperialist Competitive Algorithm (ICA),
Gol-e-Gohar Iron Ore Mine
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