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ANEXO 1: UBICACION CANTERA SHINCAMACHAY

Figura 1.1 La cantera de
Shincamachay esta ubicada en la
localidad de Shica distrito de
Paccha a 4.5 Km. de la ciudad de
la Oroya.

El acceso a la Cantera es a través
de una carretera afirmada de 1 km.
de longitud desde el km. 178 de la
carretera central (tramo Oroya —
Tarma).
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Figura 1.2 La Oroya se
encuentra ubicada a 3750
msnm en la cuenca alta
del rio Mantaro, provincia
de Yauli, Departamento
de Junin, Sierra Central al
oeste de la cordillera
occidental del Perq.
Distante 176 Km. al este
de Lima.




ANEXO 2: RESULTADOS DEL ANALISIS DIGITAL

VOL310505 5 imagenes
CUMULATIVE SIZE DISTRIBUTION

size (mm) %
100 1905.00 100,00
1270.00 100,00
535,00 95,02
381,00 FE.40
254,00 £E, 40
80 203.20 48,35
152.40 33,22
101.60 27,91
to. 50 15,32
31g.10 11.7&
o &0 25._40 g.02
& 19.05 £.08
& 1z.70 4,09
E 9.525 3.09
3 5,350 2.06
40 4.750 1.55
1.3993 0.&5
20
P20 Size (mm] &8.50
PEO Size (mm] z11.320
i PE0 Size (mm) 394,19
1000 OO0 000 4000 OO0 G000 TOOD  SO0.00 Top size (mm) 796.44

Particle Size (cm)

Cumulative Percent Passing
Data

Size All
[mm] Images

1905.00| 100.00 100.00{ 100.00] 100.00| 100.00| 100.00
1270.00| 100.00| 100.00| 100.00| 100.00| 100.00| 100.00
635.00] 96.02| 9770 97.06| 9643] 9573 9475
381.00| 7840 83.82| 76.90| 83.47| 74.08| 78.49
25400 5840 64.28] 5424 6363| 5362 60.42
20320 4835 5563 44.32| 5285 4374 5039
152.40| 3822 46.01| 3468 4220 3411 39.69
10160 2791 3363] 2301 2940| 2303 2692
5080 1532 18.46| 10.75| 14.73] 1115] 1272
38.10| 11.76| 1417 7.74|  10.89 8.15 9.18
25.40 8.02 9.66 4.84 7.04 5.20 5.74
19.05 6.08 7.33 3.45 5.14 3.77 4.10
12.70 4.09 4.93 2.14 3.29 2.38 254
9.525 3.09 372 151 2.38 171 1.79
6.350 2.06 2.48 0.92 1.50 1.07 1.09
4.750 155 1.86 0.64 1.07 0.76 0.75
1.999 0.65 0.78 0.27 0.45 0.32 0.32
Fines factor: 20.00
RosRam uniformity: 1.15
RosRam X50: 19.07
R-squared: 0.9911
Schuhmann Slope: 0.77
Schuhmann X50: 22.34
R-squared: 0.9909

Sieve series: US 5 Images Date: Wed Oct 05 02:30:29 2005

BI-1B Bl-2B BI-3B BI-1A | BI-2A
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VOL300505 5 imagenes
CUMULATIVE SIZE DISTREIBUTICHN

size (mm) b4
100 1905.00 100.00
1270.00 100.00
£35.00 93.56
351.00 79.81
254.00 £2.19
&0 202.20 51.76
152.40 29.5¢
101.80 25.21
50.80 £.68
35.10 3.74
=z 00 25.40 1.85
= 19.05 0.87
i 1z2.70 0.37
5 9.525 0.1
E 5.250 0.10
40 4.750 0.07
1.993 0.032
20
P20 Size (mm) 59.24
P50 Size (mm) 195.43
PE0 Size (mm) 3s2.93
1000 2000 3000 4000 5000 GO.00 7000 S0.00 90.00 Top size (mm) 945.51

Particle Size (cm)

Cumulative Percent Passing .

6 Images Date: Tue Oct 04 21:24:14 2005
Data
Size Al BI-4B | BI-1B | BI-2B | BI-3B | BI-2A | BI-1A
[mm] Images

1905.00] 100.00] 100.00] 100.00] 100.00] 100.00| 100.00| 100.00
1270.00| 100.00| 100.00f 100.00f 100.00f 100.00f 100.00| 100.00
635.00] 9356| 100.00] 100.00] 97.60] 10000 9563 89.39
38100 79.81| 9067 9482 7814| 9187| 86.24| 68.64
254.00 6219| 70.63] 7746 55.30] 70.23] 69.41] 5126
20320 5176 58.86| 6523| 4494| 57.91| 57.59|  42.68
152.40| 3956 4556 5048 3311 4415 4312 3315
101.60| 2521 24.92| 3285| 2014 2542 2752] 2324
50.80 6.68 7.67 8.71 8.02 710/ 1017 1195
38.10 3.74 4.62 4.88 5.40 411 6.60 8.97
25.40 1.65 2.26 2.16 3.07 1.90 355 5.93
19.05 0.87 1.30 1.14 2.02 1.05 2.22 4.41
12.70 0.37 0.60 0.48 111 0.46 1.15 2.89
9.525 0.15 0.29 0.20 0.69 0.20 0.66 213
6.350 0.10 0.20 0.13 0.46 0.14 0.44 142
4.750 0.07 0.15 0.10 0.34 0.10 0.33 1.06
1.999 0.03 0.06 0.04 0.14 0.04 0.14 0.45
Fines factor: 20.00
RosRam uniformity: 1.32
RosRam X50: 20.85
R-squared: 0.9868
Schuhmann Slope: 0.84
Schuhmann X50: 24.15
R-squared: 0.9075
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VOL200505 9 imagenes
CUMULATIVE SIZE DISTRIBUTION

size (mm) %
100 1905.00 100.00
1270.00 100. 00
G35.00 99, 81
351,00 94,58
254,00 50.24
a0 203.20 63,53
152,40 52,50
101.60 33,72
50,80 14,63
38,10 10.41
o 60 25.40 5.35
a 19,08 4,44
& 12.70 2.67
g 9.525 1.83
E 6.350 1.08
40 4.750 0.72
1.999 0.20
20
P20 Size [mm) &6.76
P50 Size (mm) 145,37
PS0 Size (mm) 252.76
10.00 20,00 30,00 40,00 50.00 6000 Top size (mm) 589,10

Particle Size (cm)

Cumulative Percent Passing e

9 Images Date: Tue Oct 04 22:51:42 2005
Data
Size Al BI-A7 BI-Al BI-A2 BI-A3 BI-A4 BI-A5 BI-A6 BI-B2 BI-B1
[mm] Images

1905.00] 100.00] 100.00f 100.00f 100.00] 100.00| 100.00/ 100.00/ 100.00] 100.00| 100.00
1270.00| 100.00| 100.00| 100.00| 100.00| 100.00/ 100.00/ 100.00| 100.00| 100.00| 100.00
635.00 99.81| 100.00] 100.00] 100.00f 100.00f 100.00| 99.06| 100.00] 100.00]  99.59
381.00] 9458 99.87| 9762 9597| 91.12| 9882 81.87| 97.28] 99.46| 9167
25400 80.24| 91.77| 89.89| 79.63] 7414 8643 6175 8108] 8957 70.72
20320 6853 80.42| 8253| 6657| 6298 7426 5018| 67.99] 7751 55.04
152.40| 5250 6270] 67.21] 50.13| 4861 57.15| 37.03] 5142 57.88] 37.24
101.60| 33.72| 4182 4291 3141 3265 37.64| 2389 3360 3432 17.97
50.80| 14.63] 18.99|  13.10 895 1525 17.68] 10.32| 14.38 8.30 3.77
3810 1041 1327 7.12 516| 1090 1258 7.18 9.74 4.42 1.95
25.40 6.35 7.88 2.96 2.35 6.71 7.67 4.27 5.54 1.80 0.77
19.05 4.44 5.40 1.60 1.35 473 5.37 2.95 3.70 0.96 0.40
12.70 2.67 3.15 0.68 0.63 2.88 3.22 174 2.08 041 0.17
9.525 1.83 2.12 0.35 0.35 2.00 2.22 118 1.36 0.21 0.08
6.350 1.08 1.20 0.14 0.15 1.19 1.30 0.68 0.74 0.08 0.03
4.750 0.72 0.77 0.05 0.07 0.80 0.87 0.44 0.46 0.03 0.01
1.999 0.30 0.32 0.02 0.03 0.34 0.36 0.19 0.19 0.01 0.00
Fines factor: 20.00
RosRam uniformity: 1.44
RosRam X50: 14.21
R-squared: 0.9990
Schuhmann Slope: 0.98
Schuhmann X50: 16.35
R-squared: 0.9769

Tesis publicada con autorizacion del autor

No olvide citar esta tesis




VOL180605 5 imagenes
CUMULATIVE SIZE DISTRIBUTION

size (mm) %
100 1505, 00 100.00
1270, 00 100,00
£35.00 §3.74
381,00 £3.11
254,00 41,54
80 202,20 33.37
152, 40 25.16
101, 60 16,09
50,80 7.10
35.10 5.01
5 6 25.40 3.03
" 13,05 z.10
£ 12.70 1.24
5 9.525 0.84
k £.350 0.56
40 4.750 b.4z
1.3993 0.1

i

P20 Size (mm) 123.31
FEO Zize (mm) 200.71
0 £ FS0 Size (mm) E513.:2%

20.00 40.00 60.00 20.00 100 Top size (mm) 940.64

Particle Size (om)

Cumulative Percent Passing S cis IS

6 Images Date: Wed Oct 05 21:13:57 2005
Data
Size All BI-B6 | BI-BL | BI-B2 | BI-B3 | BI-B4 | BI-BS
[mm] Images

1905.00] 100.00] 100.00] 100.00] 100.00] 100.00 100.00] 100.00
127000/ 100.00] 100.00] 100.00] 100.00] 100.00 100.00] 100.00
635.00] 89.74] 8293] 9372] 92.34] 9388 9338] 8830
381.00] 63.11| 56.40| 6685 6531 67.94] 6955] 57.81
25400 41.94] 3538] 4353] 4150 4814 4882 3512
20320 3337 27.04] 3397 3160| 39.66| 39.18] 26.40
152.40| 25.16| 1834 2344 2184 3036 2955 1773
10160 16.09| 1032] 1332| 1253] 2019] 1890 9.83
50.80 7.10 3.72 4.82 4.64 958 8.34 3.47
38.10 5,01 243 3.14 3.05 6.95 5.88 2.24
25.40 3.03 1.33 171 1.68 439 3.56 121
19.05 2.10 0.84 1.08 1.08 3.14 247 0.76
12.70 1.24 0.45 057 0.58 1.95 1.46 0.40
9.525 0.84 0.26 033 0.35 1.38 0.98 0.23
6.350 0.56 0.18 0.22 0.23 0.92 0.66 0.15
4.750 0.42 0.13 0.17 0.17 0.69 0.49 0.11
1.999 0.18 0.06 0.07 0.07 0.29 021 0.05
Fines factor: 20.00
RosRam uniformity: 1.39
RosRam X50: 28.17
R-squared: 0.9949
Schuhmann Slope: 0.97
Schuhmann X50: 32.26
R-squared: 0.9891
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100

a0

G

Percent Passing

20

VOL080605

4 imagenes
CUMULATIVE SIZE DISTRIBUTION

1000 2000 30.00 4000 5000 G000 FO.OO0
Particle Size (zm)
Cumulative Percent Passing s U
Data

[fT']fne] Im/:'\iges BI-3A VOBI11 A | BI-2A | Bl-4B
1905.00/ 100.00f 100.00| 100.00| 100.00|  100.00
1270.00/ 100.00f 100.00| 100.00| 100.00| 100.00
635.00] 98.06| 96.96| 98.35| 99.78]  98.04
381.00/ 80.69| 75.32| 81.79| 86.54| 81.69
25400 5748 51.60| 58.98] 60.93] 5899
203.20| 46.67| 41.89| 47.67| 49.49|  48.20
152.40| 3531 3045 3649 36.19|  37.39
101.60f  21.39 18.64| 2383 21.92| 2442
50.80 8.37 757  10.76 858  11.00
38.10 5.60 5.16 7.63 5.73 7.79
25.40 3.15 2.98 4,66 3.22 4.75
19.05 2.09 2.02 3.28 2.14 3.33
12.70 1.17 1.16 1.98 1.20 2.01
9.525 0.76 0.77 1.37 0.78 1.39
6.350 0.41 0.43 0.82 0.42 0.82
4.750 0.25 0.27 0.55 0.26 0.55
1.999 0.11 0.11 0.23 0.11 0.23

Fines factor: 20.00
RosRam uniformity: 1.48
RosRam X50: 21.09
R-squared: 0.9980
Schuhmann Slope: 1.01
Schuhmann X50: 23.93
R-squared: 0.9793
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20.00

4 Images

size [mm) b4
1905.00 100. 00
1z270.00 100.00
635.00 95.06
3g1.00 80.&9
254,00 E7. 48
202.20 dE. 67
152.40 35.321
101.&0 21.29
E0. 80 5.37
38.10 E.&60
25.40 3.15
12,058 2.09
1z.70 1.17
2.625 0.76
&.350 0.41
4.750 0.25%
1.993 0.11
Fz0 Size ([mm) 2&6.50
PEO Size (mm) 21&.90
PE0 Size (mm) 376.32
Top size ([mm) 7&l.03

Date: Sat Oct 01 23:11:49 2005



VOL070605 5 imagenes
CUMULATIVE SIZE DISTRIBUTION

size (mm) 1
100 1905.00 100.00
1270.00 100.00
635.00 95.80
351.00 85.25
254.00 £9.60
&0 z03.20 53,82
152.40 47,27
101.60 3z.14
50.&0 11.37
35.10 £.52
o &0 25.40 2,89
W 13.08 1.632
= 12.70 0.73
t 9.528 0.39
5 £.350 0.17
4@ 4,750 0.07
1.993 0.0z
20
P20 Size (mm) £9.24
P50 Size (mm) 162.78
PE0 Size (mm) 228.98
1000 2000 3000 4000 000 G000 FOOO 000 Top size [mm) 241.22

Particle Size (om)

Cumulative Percent Passing N

5 Images Date: Fri Oct 07 03:15:50 2005
Data
Size All BI-2B | BI-3B | BI-4B | BI-1A | BI-2A
[mm] Images

1905.00{ 100.00f 100.00{ 100.00f 100.00f 100.00| 100.00
1270.00f 100.00f 100.00f 100.00f 100.00f 100.00| 100.00
635.00 96.80| 100.00{ 100.00 97.25 99.12 95.53
381.00 85.25| 100.00 94.38 84.95 86.40 83.06
254.00 69.60 97.07 80.00 65.36 68.77 65.86
203.20 59.82 91.07 69.91 53.45 57.95 54.50
152.40 47.27 76.89 54.50 40.83 44.47 41.58
101.60 32.14 52.88 36.52 27.28 30.80 28.70
50.80 11.37 18.67 17.66 12.34 14.81 13.90
38.10 6.52 10.71 12.69 8.73 10.74 10.12
25.40 2.89 4.75 7.87 5.31 6.75 6.42
19.05 1.63 2.67 5.57 3.72 4.84 4.62
12.70 0.73 1.19 3.40 2.24 3.00 2.89
9.525 0.39 0.64 2.37 1.54 2.12 2.06
6.350 0.17 0.27 141 0.91 1.30 1.27
4.750 0.07 0.11 0.96 0.61 0.90 0.89
1.999 0.03 0.05 0.40 0.26 0.38 0.37

Fines factor: 20.00
RosRam uniformity: 1.29
RosRam X50: 17.19
R-squared: 0.9910
Schuhmann Slope: 0.83
Schuhmann X50: 19.97
R-squared: 0.9198
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VOL050505 iméagenes
CUMULATIVE SIZE DISTRIBUTICN

size (mm) %
100 1305, 00 100, 00
1270.00 100,00
£35.00 95,70
381,00 gE.52
254.00 Fo.3z
80 203.20 5o.41
152.40 45,35
101.60 3z.31
50,80 16,42
35,10 11.72
o £ 25.40 7.19
" 19.05 5.05
L 12.70 3.08
E 9.528 z.11
F £.350 1.25
40 4,750 0.84
1.999 0.35
1]
Fz0 Size (mm) &0.38
FE0 Size (mm) 165.84
FE0 Size (mm) 311.87
000 000 3000 4000 SD0D BOOD  FOLOD Top size [mm) 705.26

Particle Size (cm)

GTHEGINER NG

Cumulative Percent Passing Data Sieve series: US 8 Images Date: Fri Oct 07 11:32:31 2005
Size Al Bl-4B BI-1B BI-2B BI-3B BI-4A BI-1A BI-2A BI-3A
[mm] Images

1905.00f 100.00f 100.00f 100.00f 100.00f 100.00f 100.00f 100.00f 100.00f 100.00
1270.00f 100.00f 100.00f 100.00f 100.00f 100.00f 100.00f 100.00f 100.00| 100.00
635.00 98.70 94.44| 100.00| 100.00| 100.00 98.72 96.60| 100.00| 100.00
381.00 88.52 75.51 85.73 91.71 95.89 89.85 85.46 91.57 90.68
254.00 70.32 56.38 68.44 73.37 80.95 73.57 69.71 69.07 68.22
203.20 59.41 48.03 59.30 61.40 69.12 62.01 58.83 56.59 56.76
152.40 46.35 38.42 48.53 47.87 53.81 46.69 44.97 43.55 45.33
101.60 32.31 27.58 35.80 33.63 36.32 30.03 29.92 29.33 3131
50.80 16.42 15.37 19.45 16.53 17.04 13.40 13.49 13.62 15.38
38.10 11.72 11.82 14.84 12.07 12.16 9.39 9.52 9.73 11.26
25.40 7.19 8.10 10.02 7.66 7.46 5.63 5.75 6.00 7.17
19.05 5.05 6.17 7.54 5.52 5.24 3.90 4.01 4.24 5.18
12.70 3.05 4.18 5.02 3.46 3.17 2.31 2.40 2.58 3.26
9.525 211 3.17 3.75 2.46 2.19 1.57 1.64 1.80 2.32
6.350 1.25 2.14 2.47 151 1.29 0.91 0.96 1.07 1.44
4.750 0.84 1.62 1.83 1.06 0.87 0.60 0.64 0.73 1.01
1.999 0.35 0.68 0.77 0.44 0.37 0.25 0.27 0.31 0.42

Fines factor: 20.00
RosRam uniformity: 1.25
RosRam X50: 15.73
R-squared: 0.9971
Schuhmann Slope: 0.85
Schuhmann X50: 18.30
R-squared: 0.9804
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VOL010605 5 imagenes
CUMULATIVE SIZE DISTRIBUTION

size (mm) %
100 1205.00 100.00
1270.00 100.00
635.00 38.10
351.00 33.05
254.00 62,61
a0 203.20 52.63
152.40 42,91
101.60 21.00
50,50 16.25
35,10 1z.21
= &0 25.40 g.07
® 13.08 5.8
E 12.70 3,30
E 9.525 z.87
a 6.350 1.85
40 / 4,750 1.34
3 1.993 0.56
20
P20 Size (mm) &2.97
FE0 Size (mm) 189,84
i P30 Size (mm) 257.632
1000 2000 3000 4000 SDO0 G000 7000 Tap size [mm) 7z6.s4

Particle Size (cm)

Cumulative Percent Passing O I

5 Images Date: Fri Oct 07 02:45:10 2005
Data
Size Al BI-2A BI-1A BI-3B BI-1B BI-2B
[mm] Images

1905.00] 100.00] 100.00f 100.00f 100.00f 100.00| 100.00
1270.00| 100.00| 100.00| 100.00| 100.00f 100.00| 100.00
635.00| 98.10| 97.46] 9813| 97.96] 10000 99.02
38100/ 8305 80.89] 8588 79.06] 91.69|  84.69
254.00 6261 59.09] 6575 59.99] 7029 63.82
20320 5263 4879 5559| 51.19| 5889 53.89
152.40| 4291 3820 4511 4108 4767 4417
101.60| 31.00| 2540 32.01| 2893 3438 3213
50.80| 1625 1181 1661 1493] 1802 17.25
3810 1221 847| 1244 1119 1354 1312
25.40 8.07 5.26 8.20 7.38 8.95 8.84
19.05 5.98 373 6.06 5.47 6.64 6.64
12.70 3.90 2.29 3.94 3.56 433 4.42
9.525 2.87 161 2.89 2.62 3.18 3.30
6.350 1.85 0.97 1.86 1.69 2.05 2.17
4.750 1.34 0.66 1.35 1.23 1.49 1.61
1.999 0.56 0.28 057 0.52 0.63 0.68
Fines factor: 20.00
RosRam uniformity: 1.17
RosRam X50: 17.29
R-squared: 0.9917
Schuhmann Slope: 0.79
Schuhmann X50: 20.08
R-squared: 0.9894
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ANEXO 4: ANALISIS DE COSTO VOLADURA'Y CHANCADO MODELO DE BOND

Figura 4.1 Costos de Voladura y Chancado para disefio con 46mm de didmetro de perforacién.

ECUACION DE CONMINUCION DE BOND
Costo Explosive 0.74|%/kgExp
1 Keal = 1.163 |watt hours Dato de conversion de energia
rws = 1.1 Manual del Explosivo
Factor Potencia 0.58 KgExp/Ton
Energia Explosivo 1003 |CaligrExp Manual del Explosivo
Energia Explosivo 1.28 kWh/KgExp MNota Wi =[KWh/shart ton]
Enzrgia Voladura 0.74 kWh/Long Tan 1short ton=({2000/2240) long ton
FEED Fso PRODUCT Pao W(Calc) WiActual) Apparant Costo Wi
PROCESS (milimE_trOSZJ (milimetros)  kWh/Long Ton kWhiLong Ton  Efficiency $ikWh $/Ton KWh/Short Ton
Blasting 2100 378 0.74 0.74 100% 0.57 0.42 70.60
Crushing 378 6.35 1.95 100% 0.10 0.19 15.90
Grinding 6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTAL 2100 6.35 2.69 2.69 0.61
Figura 4.2 Costos de Voladura y Chancado para disefio con 50mm de didmetro de perforacién.
ECUACION DE CONMINUCION DE BOND
Costo Explosivo 0.74|%/kgExp
1 Keal = 1.163|watt hours Dato de conversion de energia
rws = 1.1 Manual del Explosivo
Factor Potencia 0.65 KgExp/Ton
Energia Explosivo 1003 |Cal/grExp Manual del Explosive
Energia Explosivo 1.28 kWh/KgExp Naota Wi =[KWhishort ton]
Energia Voladura 0.83 kWh/Long Ton 1short ton={2000/2240) long ton
FEED Fso PRODUCT Pso WiCalc) WiActual) Apparent Costo Wi
PROCESS (milimetros)  (milimetros)  kwh/Long Ton kWhiLong Ton  Efficiency $/kWh $/Ton KWh/Short Ton
Blasting 2100 349 0.83 0.83 100% 0.57 0.48 73.97
Crushing 349 6.35 1.93 100% 0.10 0.19 15.90
Grinding 6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTALL 2100 6.35 2.75 2.76 0.686
Figura 4.3 Costos de Voladura y Chancado para disefio con 54mm de didmetro de perforacion.
ECUACION DE CONMINUCION DE BOND
Costo Explosive 0.74|5/kgExp
1 Keal = 1.163 |watt hours Dato de conversion de energia
rws = 1.1 Manual del Explosivo
Factor Potencia 0.72 KgExp/Ton
Energia Explosivo 1003 |CaligrExp Manual del Explosivo
Energia Explosivo 1.28 KWh/KgExp Nata Wi =[KWh/shaort ton]
Energia Yoladura 0.92 kWhiLong Ton 1short ton={2000/2240) long ton
FEED Feso PRODUCT Pao W(Calc) Wi{Actual) Apparent Costo Wi
PROCESS (milime_trOSZJ (milimetros)  kWh/Long Ton  kWhiLang Ton Efficiency $/kWh $/Ton KWh/Short Ton
Blasting 2100 323 052 0.92 100% 0.57 0.53 76.87
Crushing 323 6.35 1.92 100% 0.10 0.19 15.90
Grinding 6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTALE 2100 6.35 2.84 2.84 0.72
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Figura 4.4 Costos de Voladura y Chancado para disefio con 58mm de diametro de perforacion.

ECUACION DE CONMINUCION DE BOND

Costo Explosive | 0.74]5/kgbxp
1 Kcal = 1.163 |watt hours Dato de conversion de energia
rws = 1.1 Manual del Explesive
Factor Potencia 0.79 KgExp/Ton
Energia Explosivo m CallgrExp Manual del Explosive
Energia Explosivo 1.28 kWh/KgExp Nota Wi =[KWh/short tan]
Energia Voladura 1.01 kWhiLong Ton 1short ton=(2000/2240) long ton
FEED Fso PRODUCT Pso W(Calc) WiActual) Apparent Costo Wi
PROCESS (milimgtrOS) [milimetr_osl K\Wh/Long Ton kWhiLong Ton  Efficiency $/kWh §/Ton KWh/Short Ton
Blasting] 2100 300 1.01 1.01 100% 0.57 0.58 79.36
Crushing| 300 6.35 1.91 100% 0.10 0.19 15.90
Grinding 6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTALQ 2100 5.35 2.92 2.92 0.77

Figura 4.5 Costos de Voladura y Chancado para disefio con 62mm de didmetro de perforacién.

ECUACION DE CONMINUCION DE BOND

Costo Explosivo 0.74|5/kgExp
1 Keal = 1.163 |watt hours Dato de conversion de energia
rws = 1.1 Manual del Explosive
Factor Potencia 0.858 KgExp/Ton
Energia Explosivo CallgrExp Manual del Explosivo
Energia Explosivo 1.28 kWh/KgExp Nota Wi =[KWh/shart ton]
Energia Voladura 1.13 kWhiLong Ton 1short ton=(2000/2240) long ton
FEED Fso PRODUCT Pao W(Calc) WiActual) Apparent Costo Wi
PROCESS (milimetros)  {milimetros)  kWh/Long Ton kWhilLong Ton  Efficiency $/kWh $/Ton KWh/Short Ton
Blasting 2100 278 1.13 113 100% 0.57 0.65 83.59
Crushing] 278 6.35 1.90 100% 0.10 0.19 15.90
Grinding 6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTAL 2100 5.35 3.03 3.03 0.83

Figura 4.6 Costos de Voladura y Chancado para disefio con 66mm de didmetro de perforacion.

ECUACION DE CONMINUCION DE BOND

Costo Explosivo 0.74|5/kgExp
1 Keal = 1.163 |watt hours Dato de conversion de energia
rvs = 1.1 Manual del Explosive
Factor Potencia 0.95 KgExp/Ton
Energia Explosivo CallgrExp Manual del Explosivo
Energia Explosivo 1.28 kWh/KgExp Mata Wi =[K\Whishort ton]
Enzrgia Voladura 1.22 kWhiLong Ton 1short ton=(2000/2240) long ton
FEED Fso PRODUCT Pso W(Calc) WiActual) Apparent Costo Wi
PROCESS (milimetros)  (milimetros)  kwh/Long Ton kWh/Long Ton  Efficiency $/kWh 5/ Ton KWh/Short Ton
Blasting 2100 261 1.22 122 100% 0.57 0.70 85.93
Crushing] 261 6.35 139 100% 0.10 0.19 15.90
Grinding 6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTALL 2100 6.35 3.11 3.11 0.88
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Figura 4.7 Costos de Voladura y Chancado para disefio con 70mm de diametro de perforacion.

ECUACION DE CONMINUCION DE BOND

Costo Explosivo 0.74|5/kgExp
1 Kcal = 1.163 |watt hours Dato de conversion de energia
rws = 1.1 Manual del Explesive

Factor Potencia

Energia Explosivo
Energia Explosivo
Energia Voladura

1.05 KgExp/Ton

1.28 kWh/KgExp
1.35 kWhiLong Ton

Manual del Explesive
Nota Wi =[KWh/short ton]
1short ton=(2000/2240) long ton

FEED Faso PRODUCT Pso W(Calc) Wi{Actual) Apparent Costo Wi
PROCESS (milimgtrOS) (milimetros)  kWh/Long Ton kWh/Long Ton  Efficiency $/kWh §/Ton KWh/Short Ton
Blasting] 2100 243 1.35 1.35 100% 057 0.7 90.03
Crushing|] 243 5.35 1.87 100% 0.10 0.18 15.90
Grinding]  6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTALL 2100 6.35 3.22 3.22 0.96

Figura 4.8 Costos de Voladura y Chancado para disefio con 74mm de didmetro de perforacién.

ECUACION DE CONMINUCION DE BOND

Costo Explosivo 0.74|5/kgExp
1 Keal = 1.163|watt hours Dato de conversion de energia
rws = 1.1 Manual del Explosivo

1.13 KgExp/Ton
CallgrExp

.28 kWh/KgExp
A5 kWhiLong Ton

Factor Potencia

Energia Explosivo
Energia Explosivo 1
Energia Voladura 1

Manual del Explosivo

Nota Wi =[KWh/short tan]
1short ton={2000/2240) long ton

FEED Fso PRODUCT Pso W(Calc) W(Actual) Apparent Costo Wi
PROCESS (milinw_tros} (milimetros]  kWh/Long Ton kWhiLong Ton Efficiency $/kWh § / Ton _KWh/Short Ton
Blasting] 2100 229 1.45 145 100% 0.57 0.83 92.62
Crushing] 229 6.35 186 100% 0.10 0.18 15.90
Grinding 6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTALL 2100 6.35 3.31 3.31 1.01
Figura 4.9 Costos de Voladura y Chancado para disefio con 78mm de didmetro de perforacién.
ECUACION DE CONMINUCION DE BOND
Costo Explosivo 0.74|5/kgExp
1 Keal = 1.163 |watt hours Dato de conversion de energia
rws = 1.1 Manual del Explesivo
Factor Potencia 1.23 KgExp/Ton
Energia Explosivo 1003 |CaligrExp Manual del Explosivo
Energia Explosivo 1.28 kWh/KgExp Naota Wi =[KWhishort ton]
Energia Voladura 1.58 kWhiLong Ton 1short ton=(2000/2240) long ton
FEED Fso PRODUCT Pso W(Calc) WiActual) Apparent Costo Wi
PROCESS (milimetros)  (milimetros)  kyh/Long Ton kWhiLong Ton  Efficiency $/kWh §/Ton KWh/Short Ton
Blasting] 2100 215 1.58 1.58 100% 0.57 0.91 96.18
Crushing 215 6.35 1.85 100% 0.10 0.18 15.90
Grinding 6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTALL 2100 5.35 3.43 3.43 1.09
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Figura 4.10 Costos de Voladura y Chancado para disefio con 82mm de didmetro de perforacion.

ECUACION DE CONMINUCION DE BOND

Costo Explosivo 0.74|5/kgExp
1 Keal = 1.163|watt hours Dato de cenversion de energia
rws = 1.1 Manual del Explosivo
Factor Potencia 1.31 KgExp/Ton
Energia Explosivo CaligrExp Manual del Explosivo
Energia Explosivo 1.28 kWhiKgExp Mota Wi =[KWhishort ton]
Energia Voladura 1.68 kWhiLong Ton 1short ton=(2000/2240) long ton
FEED Fso PRODUCT Pso W(Calc) Wi{Actual) Apparent Costo Wi
PROCESS (milimE_tros} {milimetros) kWhiLong Ton _kWhiLong Ton _ Efficiency FlkWh 5§/ Ton KWhi/Short Ton
Blasting 2100 204 1.68 1.68 100% 0.57 0.96 98.45
Crushing] 204 635 1.84 100% 0.10 0.18 15.90
Grinding 6.35 6.35 0.00 0.00 0% 0.10 0.00 0.00
TOTALL 2100 6.35 3.52 3.52 1.14
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ANEXO 5: EVALUACION DEL VAN Y TIR ECONOMICO FINANCIERO

Figura 5.1 Analisis del VAN y TIR para un disefio de 46mm de didmetro de perforacion. Sin proyecto.

NET PRESENT VALUE ANALYSIS

VANF 50 VANE 0 Ko= COSTO PONDERADO OPORTUNIDAD NOMINAL 1.2% FINANCIERD
TVRF NOMINAL 0.0% TVRE NOMINAL 0.00% K'= COSTO PONDERADC DE CAPITAL NOMINAL

RATIO BIC 14 RATIOBIC 15 T=IMPUESTO

VDA PROYECTO 131 Meses TOTAL DE IMVERSION &1 Dolares
RESERVAS 1,810,644 Tn Material

Figura 5.2 Andlisis del VAN y TIR para un disefio de 50mm de didmetro de perforacion.

NET PRESENT VALUE ANALYSIS
VANF i VANE 3662 Ko= COSTO PONDERADQ OPORTUNIDAD NOMINAL 1% FINANCIERD
TURF NOMINAL 3% TURE NOWINAL 28% K*= C0STO FONDERADO DE CAPITAL NOMINAL 0% ECONOMICO
RATIOBIC 15 RATIOBIC 15 T= MPUESTO W
VIDA PROYECTO 120 Meses TOTAL DE INVERSION §124029Dulares
RESERVAS 1 210,244 Tn Vateril

Figura 5.3 Andlisis del VAN y TIR para un disefio de 54mm de didmetro de perforacion.

NET PRESENT VALUE ANALYSIS
JAIF 383653 VANE 318 Ko= COSTO PONDERADD CPORTUNDAD NOMINAL 0.5% FNANCIERO
TURF NOMNAL 368 TURE NOMINAL 281% = COSTO PONDERADO DE CAPTTAL NOMINAL 0.8 ECONOMICO
RATIOBIC 15 RATIO BIC 1 T= MPUESTO W
D4 PROYECTO 111 Weses TOTAL DE INVERS OK §131 457 Doares
RESERVAS 1810244 Tn Matea

Figura 5.4 Analisis del VAN y TIR para un disefio de 58mm de didmetro de perforacién.

NET PRESENT VALUE ANALYSIS
VANF $105.302 VANE 32108 Ko= COSTO PONDERADO CRORTUNIDAD NOWMNAL D% FNANCERD
TVRE NOMINAL 3% TVRE NOMNAL 270% K= COST0 PONDERADO DE CAPITAL NOMINAL D.8% ECONOMICO
RATIOBIC 15 RATIOBIC 15 T= INPUESTO W
VIDA PROYECTO 104 Meses TOTAL DE INVERSION §138 202 Dclares
RESERVAS 1810844 Tn Materi

Figura 5.5 Analisis del VAN y TIR para un disefio de 62mm de didmetro de perforacién.

NET PRESENT VALUE ANALYSIS
VAN 113,110 VANE $102.538 Ko= COSTO PONDERADO OPORTUNIDAD NOWINAL D5% FINANCERD
TVRF NOMINAL 35% TYRE NOMINAL 276% K= COSTO PONDERADO DE CAPITAL NOMINAL 0.8% ECONOMICO
RATIOBIC 15 RATIOBIC 15 T= MPUESTO i)
VIDA PROYECTO 08 Meses TOTAL DE INVERSION s144 516 Dolares
RESERVAS 110,344 Tn Materia

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




Figura 5.6 Analisis del VAN y TIR para un disefio de 66mm de didmetro de perforacién.

NET PRESENT VALUE ANALYSIS
VANF §127,700 VANE §113,068 Ko= COSTO PONDERADO OPORTUNIDAD NOMINAL
TVRF NOMINAL 3% TVRE NOMINAL 2745 K'= COSTO PONDERADO DE CAPITAL NOMINAL
RATIOBIC 15 RATIOBIC 15 T= MPUESTO
VIDA PROYECTO B4 Meses TOTAL DE INVERS/ON
RESERVAS 11054 Tn Mteria

Figura 5.7 Analisis del VAN y TIR para un disefio de 70mm de didmetro de perforacion.

0.2% FINANCIERD
0.8% ECONOMICO
%

§130,735 Dolares

NET PRESENT VALUE ANALYSIS
VANF $121,883 VANE $103,360 Ko= COSTO PONDERADO OPORTUNIDAD NOMINAL
TURF NOMINAL 35% TVRE NOMINAL 270% K'= COST0 PONDERADO DE CAPITAL NOMINAL
RATIOBIC 14 RATIO BIC 5 T= IMPUESTO
VIDA PROYECTC 58 Meszs TOTALDE INVERSION
RESERVAS 1,210,344 Tn Viateral

0.8% FINANCIERD
0.8% ECONOMICO
W%

§158,003 0olares

Figura 5.8 Analisis del VAN y TIR para un disefio de 74mm de didmetro de perforacion.

NET PRESENT VALUE ANALYSIS
VANF §116.216 VANE .28 Ko= COSTO PONDERADO GPORTUNIDAD NOMINAL
TVRF NOMINAL 3% TVRE NOMINAL 2674 K'= COSTO PONDERADQ DE CAPITAL NOMINAL
RATIOBIC 14 RATIOBIC 15 T= MPUESTO
VIDA PROYECTO £6 Meses TOTAL DE INVERSION
RESERVAS 1,210,344 Tn Mteria

0.8% FINANCIERD
0.8% ECONCMICO
0%

§164,1¢7 Diolares

Figura 5.9 Analisis del VAN y TIR para un disefio de 78mm de didmetro de perforacion.

NET PRESENT VALUE ANALYSIS
VANF 388,801 VANE $60.923 Ko= COSTO PONDERADD OPORTUNIDAD NOMNAL
TURF NOMINAL 4 TURE NOMINAL 263 K'=COSTO PONDERADQ DE CAPITAL NOMINAL
RATID BIC 14 RATIO BIC 15 T= IMPUESTO
VDA PROYECTO B2 Meses TOTAL DE INVERS 0N
RESERVAS 1,210,244 Tn Materal

0.2% FINANCIERO
0.8% ECONOMICO
0%

§170,530 Dolares

Figura 5.10 Analisis del VAN y TIR para un disefio de 82mm de didmetro de perforacion.

NET PRESENT VALUE ANALYSIS
VANF 16743 VANE 338,008 Ko= COSTO PONDERADO CPORTUNIDAD NOMINAL
TVRF NOMNAL 34% TVRE NOMINAL 50 K*= COSTO PONDERADQ DE CAPITAL NOMINAL
RATOBIC 14 RATIOBIC 14 T= MPUESTO
VIDA PROVECTD 70 Meses TOTAL DE INVERSION
RESERVAS 1210544 Tn Materia

0.8% FINANCIERD
0% ECONCMICD
0%

§176,343 0lares
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