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ANEXO I PLANOS

=

Plano de ubicacion y localizacion.
Mapa de ubicacion de la Subcuenca del Rio Shuncha.
Mapa de ubicacion de estaciones Hidrométricas y Pluviométricas.
Plano de Isoyetas periodo Himedo.
Plano de Isoyetas periodo Seco.
Mapa Geologico.
Predimensiones de la Bocatoma.
Predimensiones del Desarenador.
Predimensiones del Canal de Conduccion.
. Dimensiones preliminares de la Camara de Carga.
. Predimensiones de la Casa de Maquinas.
. Perfil de Aprovechamiento Hidrico Para la Minicentral Hidroeléctrica de
Carampoma.
13. Perfil Esquematico del Aprovechamiento Hidrico en la Cuenca del Rio Rimac.
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ANEXO Il HIDROLOGIA

1. Precipitaciones mensuales medias.

Precipitacion anual promedio, Thiessen.

Caudales naturalizados de la estacion de Sheque.

Poligonos de Thiessen.

Extensién de caudales del registro de Sheque.

Caudales generados en la bocatoma del proyecto, considerando el aporte de las
lagunas reguladas.
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ANEXO Il CALCULO DEL FACTOR DE PLANTA

ANEXO IV COSTOS DE INVERSION DE LAS OBRAS CIVILES Y, SUMINISTROS Y
OBRAS ELECTROMECANICAS

ANEXO V EVALUACION ECONOMICA Y FINANCIERA

1. Evaluacion economica y financiera
2. Andlisis Beneficio/Costo
3. Andlisis de Sensibilidad

ANEXO VI CURVAS PARAMETRICAS
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Precipitaciones medias

Los datos brindados por Senamhi fueron las precipitaciones mensuales medias.

Estacion Milloc 1986 - 2014

Aino | ENE | FEB | MAR | ABR | MAY | JUN | JUL | AGO | SET | OCT | NOV | DIC |ANUAL
1986 | 168.5|165.1 | 174.7| 87.2 | 40.1 | 04 | 264 | 12.2 | 31.0 | 24.2 | 50.0 | 137.4| 917.2
1987 | 143.7 11122 | 68.2 | 28.0 | 3.2 76 | 132 | 126 | 904 | 388 | 1384 | 799 | 736.2
1988 | 169.3 | 994 [ 163.1| 0.0 | 40.3 | 0.0 0.8 7.3 | 57.1 | 38.9 | 453 | 81.9 | 7034
1989 | 164.3 | 168.6 | 1775| 746 | 175 | 143 | 34 | 293 | 20.7 | 534 | 18.1 | 12.2 | 753.9
1990 | 130.6 | 29.2 | 589 | 48.7 | 335 | 54.1 | 3.2 | 146 | 23.4 | 108.2 | 186.8 | 104.7 | 795.9
1991 | 719 | 88.0 |103.3| 469 | 300 | 94 | 102 | 0.0 | 486 | 851 | 42.7 | 77.0 | 613.1
1992 | 650 | 0.0 |1339 | 34.7 | 124 | 96 | 106 | 33.3 | 19.0 | 116.6 | 39.6 | 54.6 | 529.3
1993 | 197.6 | 126.5| 126.4 | 820 | 11.3 | 0.0 6.6 | 11.3 | 39.4 | 83.1 | 1244 | 217.9 | 1026.5
1994 | 3116 | 53.2 | 0.0 0.0 | 55.3 | 29.0 | 12.9 | 346 | 749 | 101.7 | 151.2 | 294.9 | 1119.3
1995 | 208.6 | 166.3 | 262.1 | 127.7 | 50.8 | 6.2 47 | 150 | 436 | 709 | 759 |137.3| 1169.1
1996 | 132.1 | 1524|1158 | 57.2 | 315 | 4.8 00 | 102 | 396 | 481 | 475 | 925 | 731.7
1997 | 137.1[1925| 57.2 | 38.7 | 21.2 | 0.0 5.6 | 47.8 | 54.2 | 474 | 79.7 | 180.7 | 862.1
1998 | 174.0 | 130.8 | 136.3 | 47.5 | 0.0 2.3 00 | 175 | 476 | 86.0 | 60.3 | 42.0 | 744.3
1999 | 131.5|273.1 | 1149 | 79.7 | 51.7 | 44 | 103 | 22.2 | 440 | 975 | 71.0 | 157.4 | 1057.7
2000 | 283.4 | 229.0 | 202.1 | 479 | 534 | 0.0 | 152 | 545 | 16.3 | 50.6 | 53.4 | 333.7 | 1339.5
2001 |339.3 12039 |378.7| 579 | 171 | 32 | 194 | 20 |107.8| 325 |119.5| 88.3 | 1369.6
2002 | 82.6 |151.8|169.2 | 86.8 | 31.3 | 11.5 | 249 | 21.8 | 59.7 | 0.0 |127.9 |122.2| 889.7
2003 | 132.2 | 138.2 | 168.0 | 63.3 | 5.4 00 | 138 | 20 46 | 61.7 | 28.9 | 1424 | 760.5
2004 | 104 |132.5| 89.0 | 494 | 16.1 | 185 | 89 | 10.1 | 53.2 | 100.3 | 103.0 | 177.9 | 769.3
2005 | 1006 | 57.1 [ 1021 | 216 | 6.1 0.0 0.0 3.0 | 181 | 196 | 46.6 | 147.4 | 522.2
2006 | 165.3 | 120.8 | 173.0 | 86.7 | 8.9 0.0 00 | 123 | 269 | 75.6 | 101.5| 1441 | 9151
2007 | 128.0 | 114.1 | 217.2 | 941 | 37.0 | 0.0 0.0 00 | 376 | 781 | 59.1 | 77.3 | 8425
2008 | 192.6 | 205.3 | 113.1 | 624 | 0.0 0.0 00 | 155 | 115 | 56.6 | 48.1 | 100.5| 805.6
2009 | 164.2 | 195.6 | 157.7 | 118.0 | 0.0 0.0 3.5 | 204 | 36.7 | 120.5 | 207.2 | 156.7 | 1180.5
2010 | 154.4 |1 165.0 | 1945 | 72.1 | 3.0 4.6 4.2 1.7 | 389 | 62.6 | 858 |196.3 | 983.1
2011 | 184.7 | 1485|1615 | 944 | 13.3 | 0.0 88 | 169 | 323 | 42.7 | 107.7 | 183.7 | 994.5
2012 | 109.1 | 226.2 | 184.0 | 124.3 | 29.8 | 25 0.0 39 | 644 | 544 | 989 | 0.0 897.5
2013 | 123.5|205.2 | 139.8 | 416 | 52.0 | 9.0 84 | 206 | 82 | 62.8 | 77.0 | 1449 | 893.0

2014 | 204.3 | 146.7 | 197.3 | 504 | 156 | 14 | 252 | 0.0 0.0 0.0 0.0 0.0 640.9
Datos procesados de informacion del Senambhi. Precipitacion promedio de 881.5 mm anuales.
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Afio | ENE | FEB | MAR | ABR | MAY | JUN | JUL | AGO | SET | OCT | NOV | DIC [ANUAL
1987 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.9 2.3 | 46.2 | 48.3 | 100.7
1988 | 97.3 | 85.2 | 23.8 | 57.5 | 8.6 0.0 0.0 0.0 0.0 0.0 00 | 489 | 321.3
1989 | 100.7 | 0.0 0.0 0.0 0.0 0.0 0.0 2.2 03 | 391 | 26 0.0 144.9
1990 | 945 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 | 190 | 71.1 | 35.1 | 219.7
1991 | 604 | 61.2 | 0.0 | 28.2 | 13.8 | 0.0 0.0 0.0 00 | 33.2 | 31.8 | 25.8 | 254.4
1992 | 43.2 | 350 | 624 | 26.6 | 0.0 0.0 0.0 0.0 3.0 | 451 | 104 | 342 | 259.9
1993 | 77.3 [ 108.9 | 122.8 | 37.0 | 0.0 0.0 0.0 0.0 5.8 0.0 | 45.3 | 65.7 | 462.8
1994 | 88.8 | 148.1 | 183.5| 38.2 | 31.3 | 8.7 0.0 0.0 13 | 62.7 | 23.2 | 148 | 600.6
1995 | 70.0 | 383 | 748 | 285 | 10.7 | 4.6 0.0 0.2 46 | 16.8 | 28.1 | 58.8 | 335.4
1996 | 89.2 | 85.1 [ 121.8] 199 | 11.7 | 0.0 0.0 0.0 0.0 0.0 9.6 | 31.7 | 369.0
1997 | 519 | 658 | 7.9 0.0 0.0 0.0 0.0 00 | 11.0 | 16.3 | 37.2 | 1945 | 384.6
1998 | 234.1 | 141.0 | 190.9 | 15.0 | 0.3 0.5 4.0 2.3 8.5 9.7 | 155 | 25.7 | 647.7
1999 | 44.2 | 280.8 | 118.7 | 37.6 | 11.9 | 9.2 1.2 08 | 146 | 85 | 27.1 | 62.1 | 616.7
2000 | 952 |217.7 1838 | 71.1 | 32.7 | 1.2 84 | 16.7 | 39.8 | 54.1 | 314 | 1146 | 866.7
2001 | 149.1 | 100.3 | 198.8 | 67.5 | 3.6 2.4 0.0 00 | 16.2 | 18.7 | 305 | 17.2 | 604.3
2002 | 36.6 | 50.1 | 99.6 | 39.8 | 4.1 0.0 0.0 00 | 16.2 | 314 | 40.2 | 35.3 | 353.3
2003 | 96.2 | 100.3 |183.4 | 38.1 | 4.0 0.0 0.0 0.0 0.0 41 | 151 | 95.3 | 536.5
2004 | 174 | 63.7 | 89.8 | 18.7 | 0.0 oAl 0.0 0.6 4.2 0.2 | 342 |110.3| 344.2
2005 | 712 | 67.2 | 651 | 67.2 | 0.0 0.0 0.0 0.0 0.0 5.8 3.0 |139.0 | 4185
2006 | 109.8 | 118.2 | 160.6 | 100.1 | 0.0 1.4 00 | 199 | 119 | 21.7 | 522 | 821 | 6779
2007 | 126.7 | 84.7 | 895 | 446 | 228 | 1.4 0.2 0.2 04 | 105 | 27.0 | 33.9 | 4419
2008 | 68.6 |141.2 | 53.7 | 144 | 0.4 0.2 0.0 0.7 08 | 209 | 20.9 | 32.0 | 353.8
2009 | 116.4|150.8 |139.2| 539 | 14 0.0 0.0 1.1 2.7 | 618 | 86.0 | 629 | 676.2
2010 | 62.3 | 82.6 | 694 | 265 | 2.4 0.2 0.1 0.0 6.5 | 127 | 243 | 89.9 | 376.9
2011 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 06 | 12.7 | 183 | 27.3 59.0
2012 | 33.7 | 25.9 | 47.7 | 489 | 0.3 0.0 0.0 03 | 104 | 299 | 20.7 | 0.0 217.8
2013 | 40.0 | 66.7 | 715 | 12.7 | 23.1 | 3.4 0.0 4.4 01 | 159 | 85 | 51.1 | 2974

2014 | 96.3 | 545 [ 1273 | 149 | 0.0 | 0.0 1.3 | 00 | 0.0 | 0.0 | 0.0 | 0.0 | 2943
Datos procesados de informacion del Senamhi. Precipitacion promedio de 401.3 mm anuales.
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Afio | ENE | FEB | MAR | ABR | MAY | JUN | JUL | AGO | SET | OCT | NOV | DIC [ANUAL
1995 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 58.6 |119.3 | 60.2 |136.5| 374.6
1996 | 161.1 | 225.1 | 137.8 | 66.3 | 244 | 0.1 0.5 0.0 24 | 185 | 9.0 | 25.0 | 670.2
1997 | 95.6 | 1679 | 444 | 424 | 05 0.2 4.9 70 | 326 | 64.1 | 88.1 |178.6 | 726.3
1998 | 241.5 | 149.6 | 232.2 | 254 | 4.2 0.3 04 | 142 | 155 | 471 | 345 | 126 | 7775
1999 | 479 | 91.2 |1039| 985 | 103 | 1.1 4.0 35 | 158 | 155 | 725 | 70.3 | 5345
2000 | 75.0 | 132.0| 88.6 | 36.3 | 476 | 0.2 0.5 | 13.0 | 66.3 |107.8 | 40.4 |132.8| 7405
2001 |183.9| 83.9 | 134.0| 895 | 1.2 0.6 2.2 18 | 68.0 | 498 | 808 | 72.7 | 768.4
2002 | 70.1 | 1449|1709 | 86.1 | 5.7 2.7 2.9 0.6 38 | 784 | 545 | 1185 | 739.1
2003 | 75.2 |109.1|196.6| 854 | 159 | 11.8 | 1.3 0.9 1.1 | 50.1 | 18.2 | 168.7 | 734.3
2004 | 41.0 | 1869|1398 | 79.1 | 82 | 200 | 2.2 11 | 71.8 | 658 | 101.5|204.0 | 9214
2005 | 1454 1113|1814 | 63.1 | 6.3 0.0 0.0 1.2 22 | 238 | 440 |128.1| 706.8
2006 |160.4 | 1779 |235.7 | 110.1| 2.3 5.8 0.0 22 | 273 | 69.2 | 91.0 | 195.7 | 107/7.6
2007 |189.7 | 184.4 | 2823 | 95.7 | 126 | 11 0.0 33 | 243 | 71.0 | 30.6 |116.4| 10114
2008 | 0.0 |180.0|109.2 | 484 | 4.6 2.5 0.0 7.4 48 | 66.5 | 35.2 | 110.8 | 569.4
2009 | 167.1 | 235.2 | 183.3 | 69.4 | 459 | 1.3 00 | 21.1 | 215 |102.9 | 1575 |192.0 | 1197.2
2010 | 194.6 | 1476|2196 | 975 | 2.8 0.0 0.0 50 | 165 | 304 | 49.8 | 209.0 | 972.8
2011 | 221.4 | 218.3 | 2255|1576 | 7.9 0.0 00 | 111 | 305 | 295 | 83,5 | 186.0 | 1171.3
2012 | 121.4 | 200.2 | 189.2 | 168.7 | 27.4 | 0.0 0.0 0.0 | 69.0 | 840 | 989 | 0.0 958.8
2013 | 91.0 | 2171|1724 | 625 | 269 | 0.0 6.8 | 134 | 30.6 |106.1 | 67.4 | 1458 | 940.0

2014 | 190.7 | 148.3 | 190.2 | 80.0 | 20.9 | 05 7.8 0.0 0 0 0 0 638.4
Datos procesados de informacion del Senambhi. Precipitacion promedio de 834.5 mm anuales.
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Afio | ENE | FEB | MAR | ABR | MAY | JUN | JUL | AGO | SET | OCT | NOV | DIC [ANUAL
1983 | 25.2 | 9.2 |[104.2 ] 25.1 | 0.0 0.0 0.0 0.0 0.0 8.4 7.5 | 63.6 | 243.2
1984 | 414 | 179.1]121.2 | 204 | 0.0 0.0 0.0 0.0 00 | 23.0 | 45.9 | 90.7 | 521.7
1985 | 58 | 946 | 87.3 | 451 | 0.0 0.0 0.0 00 | 129 | 0.0 0.0 | 61.7 | 3074
1986 | 117/.5| 84.8 | 81.7 | 654 | 0.0 00 | 112 | 6.7 2.6 0.0 76 | 51.8 | 429.3
1987 | 1219 | 68.8 | 200 | 7.1 0.0 0.0 0.0 0.0 2.3 34 | 354 | 0.0 258.9
1988 | 133.7 | 48.2 | 49.3 | 28.9 | 0.0 0.0 0.0 0.0 0.0 8.6 3.5 | 384 | 310.6
1989 | 136.1 | 68.8 | 105.4 | 0.0 0.0 0.0 0.0 0.0 35 | 339 | 0.0 0.0 347.7
1990 | 93.7 | 165 | 414 | 0.0 | 19.0 | 1.0 0.0 4.2 0.0 | 26.6 | 459 | 57.0 | 305.3
1991 | 406 | 64.4 | 959 | 25.6 | 9.2 0.0 0.0 0.0 00 | 21.0 | 31.0 | 140 | 301.7
1992 | 345 | 31.2 | 0.0 0.0 0.0 0.0 0.0 0.0 19 | 393 | 0.0 | 358 | 142.7
1993 | 78.7 | 66.3 | 90.3 | 37.6 | 0.0 0.0 0.0 0.0 2.8 55 | 189 | 63.4 | 363.5
1994 | 919 [1222 | 774 | 411 | 2.8 0.0 0.0 0.0 9.2 00 | 28.6 | 64.1 | 437.3
1995 | 549 | 182 | 516 | 255 | 118 | 0.1 0.0 0.0 6.4 | 214 | 523 | 65.0 | 307.2
1996 | 874 | 919 | 1084 | 26.1 | 10.8 | 0.0 0.0 2.1 95 | 21.3 | 19.1 | 54.2 | 430.8
1997 | 533 | 984 | 7.3 | 121 | 7.7 0.0 0.0 00 | 153 | 354 | 35.7 | 1143 | 3795
1998 | 148.7 | 119.0 | 142.8 | 15.8 | 0.0 0.0 0.0 0.0 29 | 245 | 195 | 50.1 | 523.3
1999 | 64.7 |170.0 | 798 | 439 | 139 | 14 0.0 0.0 5.6 | 45.7 | 23.2 | 57.0 | 505.2
2000 | 112.3 | 154.2 | 1253 | 410 | 13.3 | 0.0 3.7 21 | 10.7 | 453 | 165 | 1144 | 638.8
2001 | 157.6 | 143.7 | 2106 | 62.3 | 0.2 0.0 0.0 00 | 181 | 19.7 | 753 | 17.5 | 705.0
2002 | 444 1079|1139 | 545 | 21 1.3 0.2 0.0 88 | 47.0 | 66,5 | 23.8 | 4704
2003 | 76.5 | 694 | 103.0| 29.2 | 3.7 0.0 0.0 0.0 00 | 10.7 | 48 | 89.1 | 386.4
2004 | 20.2 | 88.4 | 559 | 558 | 1.7 1.3 0.0 00 | 123 | 238 | 314 | 96.1 | 386.9
2005 | 95.7 | 408 | 96.0 | 148 | 0.0 0.0 0.0 0.0 00 | 100 | 71 | 724 | 336.8
2006 | 123.5|117.4 1424 | 61.1 | 0.1 0.0 0.0 22 | 10.7 | 16.7 | 18.0 | 114.2 | 606.3
2007 | 1259 | 92.3 | 1453 | 789 | 6.3 0.0 0.0 0.0 00 | 15.7 | 229 | 50.9 | 538.2
2008 | 130.3 | 143.7 | 654 | 9.2 0.0 1.3 0.0 1.0 0.7 | 13.2 | 23.6 | 76.2 | 464.6
2009 | 129.5|154.3 1456 | 524 | 6.1 0.0 0.0 0.0 2.7 | 63.0 | 735 | 50.3 | 6774
2010 | 56.6 | 54.2 | 943 | 253 | 3.2 1.0 0.0 00 | 138 | 8.7 | 23.2 | 1223 | 402.6
2011 | 1259 | 64.2 | 1153 | 725 | 0.0 0.0 0.2 0.0 6.1 7.7 | 62.6 | 98,5 | 553.0
2012 | 31.0 | 113.3 | 125.7 | 109.3 | 7.2 0.0 0.0 00 | 21.1 | 40.0 | 405 | 0.0 488.1
2013 | 39.6 | 1039|1199 | 21 | 192 | 11 0.0 3.4 00 | 20.7 | 27.6 | 77.9 | 4154
2014 | 715 | 783 | 889 | 278 | 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 275.9

Datos procesados de informacion del Senambhi. Precipitacion promedio de 420.7 mm anuales.
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Ao | ENE | FEB | MAR | ABR |[MAY | JUN | JUL |AGO| SET | OCT | NOV | DIC | ANUAL
1987 O 0 0 0 0 0 0 0 |89.9] 215 | 16.3 95 222.7

1988 | 110 | 1005 | 124 67 0 428 | 42 48.5 7 550.9
1989 | 182.9 | 134.8 | 159.1 | 524 3 35.1 11 0 578.3
1990 772 | 279 | 451 | 172 | 382 343 | O 0 0 0 0 0 239.9
1991 O 0 0 0 0 0 42 11741101 ] 3.3 2 2.8 39.8

1992 | 157 | 248 | 445 | 11.1 | 55 | 14 | 25 | 182 | 46 | 713 | 346 | 422 | 2764
1993 | 148.3 | 119.2 | 111.9 | 75.9 | 19.8 10.5| 95 [ 256 | 763 | 111.7 | 1249 | 833.6
1994 | 129.2 | 1579 | 149 | 843 | 27.9 5.8 [19.849.2 | 38.7 | 352 71 775

1995| 625 | 64.5 | 100.5 | 50.2 9 03 | 28 | 324 | 48.2 | 37.3 | 86.3 499

1996 | 127.3 | 121.7 | 93.7 57 | 22.8 5 8 23 | 46.2 | 475 | 641 | 616.3
1997 | 114 | 128 58 22 | 121 515 | 44.7 | 63.5 27 126 648.8
1998 | 103 | 76.3 | 714 | 44.2 0 =2 0 |116 315 526 | 40.2 | 31.1 | 469.1
1999 | 112.2 | 189.8 | 84.7 | 65.5 | 21.8 3.3 0 [315]| 39 33.2 | 104.8 | 694.8
2000| 107.1 | 84.2 | 1209 | 31.7 | 149 125 | 18 | 14.6 | 104.8 | 579 | 200.6 | 767.2
2001 | 201.1 | 625 | 1742 | 435 | 22.5 157 3.2 | 244 | 543 | 96.9 | 774 | 771.7
2002 | 60.5 79 11565 58 | 27.1 4.7 0 [129| 357 | 851 |131.1| 656.6
2003 | 145.4 | 146.7 | 1384 | 769 | 7.1 115 63 | 24 | 668 | 165 | 1115| 751.1
2004 335 | 117 | 796 | 30.6 | 12.8 | 22.6 | 5.2 7 [179]100.2 | 79.5 [102.1 608

2005|107.9 | 98,5 | 1126 | 27 8.5 0 0 0 [17.7| 283 | 234 | 58.6 | 4825
2006| 106.1 | 91.7 | 1479 | 795 | 49 | 105 19.2 1293 | 324 | 595 | 1148 | 695.8
2007 | 125.7 | 1049 | 1658 | 68.1 | 34 | 2.3 0 71 | 45 | 748 | 46.8 65 699

2008 | 162.4 | 1189 | 558 | 275 | 69 | 15 | 18 | 34 | 42 | 646 | 315 | 1178 | 596.3
2009 | 155.2 | 1455|1241 | 884 | 334 | O 95 | 58 | 27 | 80.5 | 155.,5 | 150.7 | 975.6
2010] 1698 | 924 | 1308 | 586 | 6.1 | 7.3 1 0 |116 ] 441 49 108 678.7
2011 136.8 0 0 0 0 0 0 0 0 |156.7 | 86.8 | 189.4 | 569.7
2012 | 120.5 | 220.6 | 126.6 | 98.44 | 5.7 8 88 | 59 |675| 57 87.5 0 806.54
2013|1226 | 338 | 1878 | 36.2 | 446 | 24 | 181|166 | 35 | 694 | 653 | 146.2 | 1103.8
20141 149.2 | 111.3 ] 200.7 | 491 | 246 | 82 |181| O 0 0 0 0 561.2
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Datos procesados de informacion del Senambhi. Precipitacion promedio de 616.3 mm anuales.
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Precipitacion total anual
Estacion Milloc
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Serie anual Estacién pluviométrica Milloc.
Precipitacion total anual
Estacion Sheque
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Serie anual Estacion pluviométrica Sheque.
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Precipitacion anual (mm)

DEL PERU

Precipitacion total anual
Estacion Tingo
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Serie anual Estacién pluviométrica Carampoma.
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Serie anual Estacion pluviométrica Casapalca.
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1. A partir de las delimitaciones de ambas cuencas, de la Minicentral y la Estacion
Sheque, se conoce el area como se indica en el Anexo Il.

2. A partir de los datos de precipitacion total anual de las estaciones Tingo, Casapalca,
Sheque, Carampoma y Milloc, para la escala temporal (1995-2014). Se realizan los
promedios de precipitaciones anuales como se muestra en la siguiente tabla:

PRECIPITACION MEDIA ANUAL

Afo | Sheque Carampoma Casapalca Milloc | Tingo
1995 | 3354 307.2 499 1169.1 | 374.6
1996 369 430.8 616.3 731.7 670.2
1997 | 384.6 379.5 648.8 862.1 726.3
1998 647.7 523.3 469.1 744.3 777.5
1999 | 616.7 505.2 694.8 1073 534.5
2000 | 866.7 638.8 767.2 1339.5 | 740.5
2001 | 604.3 705 777.7 1369.6 | 768.4
2002 | 353.3 470.4 656.6 966.9 739.1
2003 | 536.5 386.4 751.1 760.5 734.3
2004 | 344.2 386.9 608 769.3 921.4
2005 | 418.5 336.8 500.3 522.2 706.8
2006 | 677.9 606.3 695.8 915.1 | 1077.6
2007 | 441.9 538.2 699 8425 | 10114
2008 | 353.8 464.6 596.3 805.6 569.4
2009 676.2 677.4 975.6 1180.5 | 1197.2
2010 | 376.9 402.6 678.7 983.1 972.8
2011 59 553 569.7 9945 | 1171.3
2012 | 217.8 488.1 806.54 897.5 958.8
2013 | 297.4 415.44 1103.8 893 940

2014 | 294.3 275.9 561.2 640.9 638.4

3. Se procedi6 a calcular la precipitacion media anual de las cuencas nombradas en el
primer paso mediante el método de Thiessen con ayuda del software Hydraccess.

4. Se deberéa verificar que los archivos ArcView generados previamente con el ArcGIS
estén georreferenciados en coordenadas geograficas para que el Hydraccess los
reconozca.

5. Seingresa a la interface del Hydraccess para el calculo de valores medios sobre una
cuenca en la seccion utilitarios.
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HYDERACCESS: Menu General (Espafiol}
HIDRO | PLUVIO - METEQ | | UTILITARIOS F1 = Ayuda

Funciones avanzadas | Lluvia - Caudal

Opciones = Utilitarios

Vector Regional ‘ Anglisis frecuencial

cuenca

Valores medios sobre una ‘

Base en curso |F:\TESIS AVANCETESIZ MAESTRIAZ-Validacion de lluvias mensual Cambiar

Carpeta de Trabajo |F:\TESIS AVANCEVWGIS\Correccion estaciones\PRUEBASWZOMNA1t0ta cambiar

A propdsito de Hydraccess Informacién de licenda |
| .. | -
T — Cerrar HYDRACCESS |
INnND =
= Version Hydraccess 4.6 Version Base 4.5
htto:ff IRD

Contactar el autor: Philippe. Vauchel@ird. fr

6. Se carga el archivo ArcView en la pestafia archivo/Limite de Cuenca/Shape
ArcView.

B Calculo de valores medios sobre una cuenca = =

Archivos|Procesamientos Guardar Ver Opciones Ayuda

. Limite Cuenca 3 . Shape ArcView - | «| D+
Archive MultiEstaciones Excel Hoja Bxcel
Archive Texto
Lista Estaciones 3
Valores Cronoldgicos »
Cerrar
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& Calculo de valores medios sobre una cuenca

Archivos Procesamientos  Guardar Ver Opciones Ayuda

Bl o[ lofo]x| o lo i i

| -76.50687 |-11.63147

7. Se cargan las estaciones (pestafia archivo/Archivo MultiEstaciones Excel)
o Célculo de valores medios sobre una cuenca = =

Archivos|Procesamientos Guardar Ver Opciones Ayuda

Limite Cuenca L | i ﬂ ﬂﬂ D_ - M J
j Archivo MultiEstaciones Excel

Lista Estaciones »

Valores Croneolégicos 4

Cerrar

-76.4416 | -11.60425
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B Célculo de valores medios sobre una cuenca - O
Archives  Procesamientos  Guardar Ver Opciones  Ayuda
Iy [EEdE 2 =] v c+] o] x| D] v| D+ | 1274 | Kiiging
o
o
&
>
&
-76.48666 | -11.70841
8. Después mediante la pestafia procesamiento se elige el Método de Thiessen
B Calculo de valores medios sabre una cuenca = B
Archivos | Procesamientos| Guardar Ver Opcicnes Ayuda
m Thicssen e[ = ﬂ ﬂ % | b- = M 17474 | Kriging
1/ Distancia™4 o
Kriging
Area Cuenca
>
L]
&
]
-76.47205 | -116RB83
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i Célculo de valores medios sabre una cuenca - 0

Archivos Procesamientos  Guardar Ver Opciones  Ayuda
I [RIEIFIEEEEES] ¢ ' =l o % | o [ -] o | 14 | iging

| Combinacian =1, & estaciones /5

| -76.51086 [-11.58411

9. Finalmente, se guardan los valores medios obteniendo en un archivo Excel.

i Calculo de valores medios sobre una cuenca = B
Archives  Procesamientos | Guardar | Ver Opciones Ayuda
m ;: Valores medios _Ll D+ | 14474 Kriging
Walores interpolades en los nudos de la grilla 4
Grafico + Leyenda --> Porta-Papeles
Grafico --» Porta-Papeles
Leyenda --> Porta-Papeles
]
3]
&
&
Combinacion =1, 5 estaciones /& -76.38986 | -11.5680

10. Los resultados presentan, en la primera pestafia de la hoja de resultados, los valores
de precipitacion media anual de la cuenca para la escala temporal.
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d VIEU. A Sstaciones . C

1995 5 537.1 822.6 1995 5 537.1 920.3
1996 5 563.6 668 1996 5 563.6 660.9
1997 5 600.3 760.2 1997 5 600.3 757.4
1998 5 632.4 729.7 1998 5 632.4 688.8
1999 5 684.8 854.1 1999 5 684.8 9315
2000 5 870.5 1092.8 2000 5 870.5 1163.1
2001 5 845 1088.2 2001 5 845 1149.3
2002 5 637.3 819.4 2002 5 637.3 824.8
2003 5 633.8 727.3 2003 5 633.8 726.9
2004 5 606 755.6 2004 5 606 689.9
2005 5 496.9 560.6 2005 5 496.9 510.7
2006 5 794.5 923 2006 5 794.5 853.2
2007 5 706.6 837.1 2007 5 706.6 769.9
2008 5 557.9 678.9 2008 5 557.9 701.6
2009 5 941.4 1118.2 2009 5 941.4 1078.6
2010 5 682.8 897.1 2010 5 682.8 850.4
2011 5 669.5 917.4 2011 5 669.5 803.5
2012 5 673.7 833 2012 5 673.7 790.6
2013 5 729.9 848.1 2013 5 729.9 844.6
2014 5 482.1 597.1 2014 5 482.1 580

TOTAL 13346.1 16528.4 TOTAL 13346.1 16296

11. La segunda pestafia muestra los aportes de areas de cada estacion.

Area Cuenca Area Cuenca
Minicentral (%) Sﬁzgalfe"()‘;) )
Sheque 0.14 0.11
Carampoma 0.00 0.00
Casapalca 0.16 0.05
Milloc 0.67 0.56
Tingo 0.03 0.28
Suma 1.00 1.00

12. A partir de estos resultados se puede obtener el coeficiente de correlacion mediante
el promedio de los valores medios hallados del paso 10.

Thiessen
Cuenca Minicentral 16296
Cuenca Sheque 16528.4
Relacion 0.986
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ESTACION SHEQUE (MANTARO NO REGULADO + STA. EULALIA NO
REGULADO)

ANO | ENE | FEB | MAR | ABR | MAY | JUN | JUL | AGO | SET | OCT | NOV | DIC | PROM
1965 | 4.12 | 1474 | 13.02 | 549 | 464 | 3.13 | 313 | 227 | 234 | 296 | 354 | 546 5.40
1966 | 14.71 | 11.39 | 12.65 | 832 | 3.72 | 479 | 3.02 | 270 | 2.77 | 478 | 5.07 | 6.38 6.69
1967 | 540 | 28.24 | 25.60 | 8.27 | 520 | 252 | 3.87 | 443 | 462 | 6.72 | 5.67 | 4.67 8.77
1968 | 5.64 | 398 | 805 | 599 | 278 | 228 | 146 | 168 | 153 | 1.78 | 3.25 | 3.29 3.48
1969 | 2.79 | 832 | 1056 | 1092 | 472 | 2.04 | 211 | 252 | 246 | 279 | 441 | 1520 | 5.74
1970 | 22.14 | 10.99 | 10.76 | 10.31 | 7.66 | 4.13 | 3.48 | 297 | 433 | 545 | 417 | 9.92 8.03
1971 | 1345 | 17.70 | 24.87 | 1390 | 6.86 | 414 | 3.08 | 3.44 | 3.28 | 2.82 | 2.66 | 6.62 8.57
1972 | 17.75 | 14.80 | 30.27 | 18.07 | 7.29 | 5.07 | 3.89 | 2.78 | 2.71 | 3.42 | 2.67 | 8.78 9.79
1973 | 19.39 | 26.50 | 24.82 | 19.87 | 7.82 | 4.82 | 3.97 | 250 | 4.02 | 485 | 6.12 | 1243 | 1143
1974 | 1449|1619 | 1959 | 929 | 368 | 474 | 362 | 345 | 315 | 429 | 3.19 | 457 7.52
1975 | 830 | 869 | 2338 | 991 | 6.66 | 454 | 327 | 311 | 488 | 294 | 401 | 418 6.99
1976 | 10.03 | 17.31 | 1534 | 8.78 | 414 | 399 | 3.15 | 3.03 | 285 | 241 | 224 | 6.42 6.64
1977 | 599 | 2219 | 1334 | 798 | 6.26 | 295 | 271 | 268 | 268 | 3.78 | 7.25 | 6.91 7.06
1978 | 768 | 1722 | 960 | 6.08 | 437 | 3.09 | 209 | 238 | 1.97 | 3.77 | 292 | 598 5.60
1979 | 456 | 16.72 | 21.66 | 10.57 | 486 | 2.77 | 280 | 263 | 475 | 225 | 201 | 092 6.38
1980 | 8,28 | 6.96 | 12.73 | 883 | 409 | 3.30 | 220 | 1.26 | 349 | 283 | 6.37 | 7.28 5.64
1981 | 9.88 | 27.12 | 21.39 | 923 | 499 | 429 | 381 | 230 | 242 | 467 | 6.11 | 9.18 8.78
1982 | 8.35 | 28.38 | 11.46 | 599 | 562 | 282 | 286 | 512 | 233 | 426 | 6.88 | 5.62 7.47
1983 | 8.72 | 5.04 | 12.89 | 13.18 | 462 | 455 | 228 | 207 | 248 | 234 | 2.16 | 6.49 5.57
1984 | 9.23 | 3191 | 2433|1481 | 7.75 | 516 | 312 | 279 | 339 | 515 | 494 | 1262 | 10.43
1985 | 7.51 | 1298 | 1758 | 13.92 | 6.83 | 5.09 | 427 | 263 | 292 | 200 | 3.30 | 815 7.27
1986 | 16.90 | 18.46 | 24.25 | 18.38 | 9.05 | 596 | 407 | 291 | 3.08 | 3.17 | 3.40 | 6.19 9.65
1987 | 1744 | 1754 | 10.68 | 550 | 355 | 212 | 261 | 206 | 1.60 | 2.72 | 357 | 8.38 6.48
1988 | 14.20 | 20.04 | 1164 | 1414 | 661 | 449 | 294 | 1.79 | 1.71 | 266 | 1.70 | 3.08 7.08
1989 | 1516 | 2333 2129 | 1453 | 687 | 331 | 330 | 1.71 | 226 | 3.89 | 481 | 6.82 8.94
1990 | 964 | 543 | 591 | 411 | 1.78 | 436 | 154 | 1.71 | 222 | 3.16 | 9.86 | 853 | 4.85
1991 | 7.61 | 933 |18.27 | 827 | 690 | 395 | 346 | 188 | 2.15 | 3.30 | 3.57 | 3.03 5.98
1992 | 568 | 294 | 810 | 587 | 327 | 171 | 172 | 172 | 107 | 3.11 | 1.87 | 1.98 3.25
1993 | 7.78 | 1504 | 1782 | 1219 | 7.07 | 291 | 264 | 219 | 260 | 412 | 10.21 | 1528 | 8.32
1994 | 17.92 | 19.70 | 18.79 | 19.04 | 10.14 | 6.65 | 4.00 | 3.00 | 358 | 2.86 | 4.86 | 6.15 9.72
1995 | 9.67 | 8.09 | 12.89 | 1240 | 487 | 3.17 | 275 | 260 | 246 | 255 | 5.04 | 7.64 6.18
1996 | 13.64 | 20.82 | 18.04 | 13.05| 6.10 | 3.62 | 2.69 | 3.07 | 265 | 2.67 | 3.84 | 3.94 7.84
1997 | 822 | 1625 | 994 | 450 | 457 | 412 | 414 | 3.70 | 3879 | 276 | 5.27 | 9.87 6.43
1998 | 18.19 | 1881 | 1699 | 9.60 | 498 | 3.01 | 3.00 | 225 | 230 | 3.03 | 355 | 3.13 7.40
1999 | 5.74 | 1798 | 16.85 | 1332 | 882 | 437 | 283 | 3.18 | 3.26 | 356 | 283 | 9.91 7.72
2000 | 16.28 | 21.87 | 19.46 | 9.68 | 8.82 | 467 | 448 | 3.00 | 3.26 | 596 | 490 | 9.75 9.34
2001 | 22.89 | 18.92 | 20.52 | 1348 | 9.09 | 515 | 424 | 393 | 458 | 295 | 5.61 | 481 9.68
2002 | 467 | 1210|1856 | 1183 | 550 | 288 | 318 | 331 | 3.19 | 3.05 | 6.23 | 8.87 6.95
2003 | 1491 | 1640 | 1883 | 1252 | 561 | 319 | 253 | 133 | 191 | 371 | 148 | 641 7.40
2004 | 3.08 | 12.83 1089 | 934 | 415 | 197 | 340 | 141 | 124 | 259 | 7.03 | 1141 | 5.78
2005 | 14.22 | 13.40 | 17.14 [ 13.75| 457 | 259 | 193 | 117 | 089 | 1.31 | 141 | 412 6.38
2006 | 10.34 | 15.07 | 19.94 | 1643 | 585 | 360 | 299 | 295 | 223 | 282 | 413 | 8.63 7.92
2007 | 16.76 | 17.35 2044 | 1526 | 7.06 | 431 | 320 | 3.17 | 382 | 3.93 | 3.63 | 3.60 8.54
2008 | 1591 | 20.29 | 1586 | 9.46 | 4.40 | 224 | 266 | 227 | 1.04 | 1.25 | 227 | 415 6.82
2009 | 12.79 | 24.38 | 20.33 | 12.07 | 598 | 3.43 | 3.36 | 255 | 252 | 4.64 | 10.69 | 16.46 | 9.93
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ANO | ENE | FEB | MAR | ABR | MAY | JUN | JUL | AGO | SET | OCT | NOV | DIC |PROM
2010 | 26.33 | 1545 | 16.14 | 14.17 | 6.54 | 6.29 | 4.68 3.1 2.4 238 | 472 | 1001 | 9.35
2011 | 13.35 | 24.02 | 28.62 | 21.95 | 9.33 | 5.06 | 3.94 | 3.04 3.9 5.54 | 5.64 5.3 | 10.81
2012 | 12.35 | 2358 | 19.17 | 1592 | 6.61 | 296 | 2./5 | 157 | 1.75 | 2,67 | 3.22 | 9.13 | 847
2013 | 345 | 2459 | 2403 | 997 | 524 | 479 | 404 | 391 | 421 | 5.22 5.3 | 10.33 | 8.76
2014 | 12.88 | 13.57 | 18.93 | 11.09 | 6.53 | 5.65 3.1 2.3 3.03 | 257 | 243 | 6.07 | 7.35
2015 | 14.45 | 16.25 | 18.42 | 12.17 | 7.31 2.8 392 | 272 | 207 | 391 34 | 438 | 7.65
2016 | 8.7 543 | 12.86 | 9.16 66 | 435 | 479 | 283 | 345 | 284 | 228 | 2.87 | 551
2017 | 333 | 8.68 | 1423 | 641 | 3.82 | 287 | 357 | 3.71 | 412 | 313 | 341 | 3.73 | 5.08
2018 | 11.47 | 16.35 | 1046 | 8.65 | 447 | 212 | 157 | 313 | 432 | 496 4.7 | 1319 | 7.12
2019 | 429 | 1654 | 11.12 | 7.67 | 6.07 | 297 | 222 | 2.74 2 333 | 426 | 7.77 | 5.92
2020 | 6.03 | 17.81 | 10.06 | 10.09 | 48 | 409 | 336 | 1.87 | 3.17 | 251 | 519 | 1144 | 6.70
2021 | 10.39 | 13.24 | 15.76 | 16.41 | 884 | 571 | 471 | 268 | 245 | 1.75 | 464 | 10.14 | 8.06
2022 | 8.66 | 1486 | 9.71 | 1252 | 7.71 | 694 | 477 | 482 | 5.89 6.4 | 1195|1546 | 9.14
2023 | 2253 | 7.24 | 1516 | 825 | 533 | 3.05 | 236 | 133 | 125 | 247 | 3.69 | 7.78 | 6.70
2024 | 10.96 | 18.04 | 20.29 | 818 | 3.35 | 131 | 118 | 168 | 2.72 | 292 | 149 | 0.77 | 6.07
2025 | 8.57 | 19.58 | 13.82 | 6.19 | 523 | 4.27 2.8 132 | 151 | 3.29 | 534 | 545 | 6.45
2026 | 15.3 21 11927 | 1063 | 7.19 | 472 | 347 | 242 | 3.24 | 432 | 3.37 | 466 | 8.30
2027 | 9.49 | 20.32 | 33.06 | 1792 | 9.06 | 458 | 289 | 3.33 | 2.61 5.6 782 | 6.74 | 10.29
2028 | 553 | 103 | 1339 | 756 | 498 | 3.13 | 262 | 222 | 278 | 3.74 | 446 | 282 | 529
2029 | 711 | 546 | 711 | 551 | 212 | 285 | 1.82 | 208 | 253 | 236 | 426 | 121 | 461

Datos procesados con el programa HEC-4, se considerd unos 20 afios de acuerdo a proyectos de
caracteristicas similares.
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PROYECTO SUBCUENCA RIO SHUNCHA CONSIDERANDO EL APORTE DE LAS
LAGUNAS REGULADAS

ANO | ENE | FEB | MAR | ABR |[MAY | JUN | JUL | AGO | SET | OCT | NOV | DIC | PROM
1965 | 1.27 | 456 | 423 | 1.85 | 144 | 1.30 | 1.70 | 1.61 | 1.87 | 1.59 | 1.46 | 1.68 | 2.05
1966 | 4.45 | 355 | 412 | 270 | 1.16 | 1.80 | 1.66 | 1.74 | 2.00 | 2.13 | 1.92 | 1.96 | 2.43
1967 | 1.65 | 862 | 801 | 269 | 1.61 | 1.12 | 1.92 | 2.26 | 255 | 2.72 | 210 | 1.44 | 3.06
1968 | 1.73 | 1.32 | 274 | 200 | 0.88 | 1.04 | 1.19 | 143 | 1.62 | 1.23 | 1.37 | 1.03 | 147
1969 | 0.87 | 263 | 3.49 | 348 | 147 | 097 | 1.39 | 1.68 | 1.90 | 1.54 | 1.72 | 461 | 2.15
1970 | 6.69 | 3.43 | 355 | 3.30 | 235 | 1.60 | 1.80 | 1.82 | 2.47 | 2.34 | 1.65 | 3.02 | 2.83
1971 | 407 | 545 | 7.80 | 438 | 211 | 1.60 | 1.68 | 1.96 | 2.15 | 1.54 | 1.19 | 2.03 | 3.00
1972 | 537 | 458 | 942 | 563 | 224 | 188 | 193 | 1.76 | 1.98 | 1.73 | 1.20 | 2.68 | 3.37
1973 | 586 | 809 | 7.78 | 6.17 | 240 | 1.81 | 1.95 | 1.68 | 2.37 | 2.16 | 2.24 | 3.78 | 3.86
1974 | 439 | 499 | 6.21 | 299 | 1.15 | 1.78 | 1.84 | 1.96 | 2.11 | 1.99 | 1.35 | 141 | 2.68
1975 | 253 | 274 | 7.35 | 3.18 | 205 | 1.72 | 1.74 | 1.86 | 2.63 | 1.58 | 1.60 | 1.30 | 2.52
1976 | 3.05 | 533 | 493 | 284 | 1.29 | 156 | 1.70 | 1.83 | 2.02 | 1.42 | 1.07 | 1.97 | 242
1977 | 1.83 | 6.80 | 433 | 260 | 1.93 | 1.24 | 1.57 | 1.73 | 1.97 | 1.83 | 257 | 212 | 2.54
1978 | 234 | 530 | 320 | 203 | 1.36 | 1.29 | 1.38 | 1.64 | 1.76 | 1.83 | 1.27 | 1.84 | 2.10
1979 | 140 | 515 | 683 | 3.38 | 1.51 | 1.19 | 160 | 1.71 | 259 | 1.37 | 1.00 | 0.32 | 2.34
1980 | 252 | 222 | 414 | 285 | 1.28 | 1.35 | 1.42 | 1.30 | 2.21 | 1.55 | 231 | 223 | 2.12
1981 | 3.00 | 828 | 6.75 | 297 | 1.55 | 1.65 | 1.90 | 1.62 | 1.89 | 2.10 | 2.23 | 2.80 | 3.06
1982 | 254 | 866 | 3.76 | 200 | 1.74 | 1.21 | 1.62 | 246 | 1.86 | 1.98 | 246 | 1.73 | 2.67
1983 | 265 | 164 | 419 | 416 | 144 | 1.73 | 144 | 155 | 191 | 140 | 1.04 | 1.99 | 210
1984 | 281 | 9.72 | 763 | 465 | 238 | 191 | 169 | 1.76 | 218 | 225 | 1.88 | 3.84 | 3.56
1985 | 229 | 403 | 560 | 439 | 210 | 1.89 | 204 | 1.71 | 2.04 | 1.30 | 1.39 | 249 | 261
1986 | 511 | 568 | 7.61 | 5.73 | 277 | 215 | 1.98 | 1.80 | 2.09 | 1.65 | 1.42 | 1.90 | 3.32
1987 | 527 | 540 | 353 | 1.85 | 1.11 | 099 | 1.54 | 1.54 | 1.65 | 1.51 | 147 | 256 | 2.37
1988 | 430 | 6.15 | 3.82 | 445 | 203 | 1.71 | 164 | 1.46 | 1.68 | 1.50 | 091 | 0.97 | 2.55
1989 | 459 | 714 | 6.72 | 457 | 211 | 1.35 | 1.75 | 1.44 | 1.84 | 1.87 | 1.84 | 209 | 3.11
1990 | 293 | 1.76 | 209 | 1.44 | 058 | 1.67 | 1.22 | 1.44 | 1.83 | 1.65 | 3.36 | 2.61 1.88
1991 | 232 | 293 | 581 | 269 | 212 | 155 | 1.80 | 1.49 | 1.81 | 1.69 | 1.47 | 0.95 | 2.22
1992 | 1.74 | 101 | 275 | 196 | 1.03 | 0.87 | 1.27 | 1.44 | 1.49 | 1.63 | 0.96 | 0.64 | 1.40
1993 | 2.37 | 465 | 567 | 3.87 | 217 | 1.23 | 1.55 | 1.58 | 1.95 | 1.94 | 3.47 | 464 | 2092
1994 | 542 | 6.05 | 597 | 593 | 3.10 | 236 | 1.96 | 1.83 | 2.24 | 1.56 | 1.86 | 1.89 | 3.34
1995 | 294 | 256 | 419 | 393 | 151 | 131 | 158 | 1.71 | 190 | 146 | 191 | 234 | 228
1996 | 413 | 639 | 574 | 412 | 1.88 | 145 | 156 | 1.85 | 1.96 | 1.50 | 1.55 | 1.23 | 2.78
1997 | 250 | 501 | 3.31 | 155 | 142 | 1.60 | 200 | 2.04 | 230 | 1.53 | 1.98 | 3.01 | 2.35
1998 | 550 | 5.78 | 543 | 3.09 | 1.54 | 1.26 | 166 | 1.60 | 1.86 | 1.61 | 1.46 | 0.98 | 2.65
1999 | 1.76 | 553 | 538 | 420 | 270 | 1.67 | 1.61 | 1.88 | 2.14 | 1.77 | 1.25 | 3.02 | 2.74
2000 | 493 | 6.70 | 6.17 | 3.11 | 270 | 1.76 | 210 | 183 | 214 | 249 | 1.87 | 297 | 3.23
2001 | 691 | 581 | 6.49 | 425 | 278 | 191 | 203 | 211 | 254 | 158 | 208 | 149 | 3.33
2002 | 143 | 3.76 | 590 | 3.76 | 1.70 | 1.22 | 1.71 | 192 | 212 | 161 | 227 | 271 | 251
2003 | 451 | 5.06 | 598 | 396 | 1.73 | 1.32 | 1.52 | 1.32 | 1.74 | 1.81 | 0.84 | 1.97 | 2.65
2004 | 096 | 3.98 | 359 | 3.01 | 129 | 095 | 1.78 | 1.35 | 1.54 | 148 | 251 | 3.47 | 216
2005 | 431 | 415 | 547 | 433 | 142 | 1.14 | 1.34 | 1.28 | 143 | 1.09 | 0.82 | 1.28 | 2.34
2006 | 3.14 | 466 | 6.31 | 514 | 181 | 1.44 | 1.65 | 181 | 1.83 | 154 | 1.64 | 2.64 | 2.80

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




PONTIFICIA
UNIVERSIDAD

TES'S PUCP CATOLICA
DEL PERU
2008 | 481 | 6.23 | 5.09 | 3.04 | 1.37 | 1.03 | 156 | 1.61 | 1.48 | 1.07 | 1.08 | 1.29 2.47
2009 | 3.88 | 746 | 6.43 | 383 | 184 | 1.39 | 1.77 | 1.69 | 1.92 | 209 | 3.61 | 4.99 3.41
2010 | 7.95 | 477 | 5.17 | 446 | 201 | 225 | 216 | 1.86 | 1.89 | 141 | 1.81 | 3.05 3.23
2011 | 404 | 735 | 892 | 6.80 | 285 | 1.88 | 1.94 | 1.84 | 234 | 2.36 | 2.09 | 1.63 3.67
2012 | 3.74 | 722 | 6.08 | 499 | 203 | 1.25 | 158 | 1.40 | 1.69 | 1.50 | 1.36 | 2.79 2.97
2013 | 1.07 | 752 | 7.54 | 3.20 | 1.62 | 1.80 | 1.97 | 2.10 | 243 | 2.27 | 1.99 | 3.15 3.05
2014 | 390 | 421 | 6.01 | 353 | 201 | 206 | 1.69 | 1.62 | 208 | 147 | 1.13 | 1.87 2.63
2015 | 438 | 501 | 586 | 3.86 | 224 | 1.20 | 1.93 | 1.74 | 1.79 | 1.87 | 1.42 | 1.36 2.72
2016 | 265 | 1.76 | 4.18 | 295 | 203 | 1.67 | 220 | 1.77 | 2.20 | 1.55 | 1.08 | 0.90 2.08
2017 | 1.03 | 274 | 460 | 213 | 119 | 1.22 | 1.83 | 204 | 240 | 1.64 | 142 | 1.16 1.95
2018 | 3.48 | 5.04 | 3.46 | 280 | 1.39 | 099 | 1.23 | 1.86 | 246 | 219 | 1.81 | 4.01 2.56
2019 | 1.32 | 5110 | 366 | 251 | 187 | 1.25 | 142 | 1.75 | 1.77 | 1.70 | 1.68 | 2.38 2.20
2020 | 1.84 | 548 | 3.34 | 3.23 | 149 | 159 | 1.77 | 149 | 212 | 145 | 1.96 | 3.48 2.44
2021 | 3.15 | 411 | 5.06 | 513 | 270 | 207 | 217 | 1.73 | 190 | 1.22 | 1.79 | 3.09 2.84
2022 | 263 | 459 | 3.24 | 3.96 | 236 | 244 | 219 | 237 | 294 | 262 | 3.99 | 4.69 3.17
2023 | 6.81 | 230 | 487 | 268 | 1.65 | 1.27 | 1.47 | 1.32 | 1.54 | 144 | 1.50 | 2.38 2.44
2024 | 3.33 | 555 | 642 | 266 | 1.05 | 0.75 | 1.11 | 143 | 198 | 1.58 | 0.84 | 0.27 2.25
2025 | 261 | 6.01 | 447 | 206 | 162 | 1.64 | 1.60 | 1.32 | 1.62 | 1.69 | 2.00 | 1.68 2.36
2026 | 463 | 644 | 6.11 | 340 | 221 | 1.78 | 1.80 | 1.65 | 214 | 2.00 | 1.41 | 1.44 2.92
2027 | 2.88 | 6.24 |10.26 | 559 | 2.77 | 1.73 | 1.62 | 1.92 | 1.95 | 238 | 2.75 | 2.07 3.51
2028 | 1.69 | 3.22 | 434 | 247 | 154 | 1.30 | 154 | 1.59 | 2.00 | 1.82 | 1.74 | 0.89 2.01
2029 | 217 | 1.77 | 245 | 186 | 068 | 1.21 | 1.30 | 1.55 | 1.92 | 141 | 1.68 | 3.68 1.81
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Anexo 111 Calculo del factor de planta
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DEL PERU

§-‘_\T - r% PONTIFICIA
TESIS PUCP g gs gx_}\gﬁgﬁmn

Calculo del factor de planta Q=1.71m?3/s

1. Parametros de entrada

Parametros de entrada
Caudal (m3/s) 171
Longitud de Canal (m) 7400
Longitud de la tuberia Forzada (m) 735
Pendiente del canal (m) 0.001
Diametro de la tuberia forzada (m) 0.63

2. Calculo de pérdidas de energia en la tuberia forzada

En la tuberia forzada
Avrea del conducto (m2) 0.31
Velocidad (nm/s) 5.49
Re 3455935.91
f 0.01
Pérdida en el tinel (m) 21.76

3. Célculo de pérdidas de energia en el canal

Enel canal EC. Bernoulli
Pérdida en el canal 7.400

4. Pérdida total, altura neta y potencia generada

Pérdida total (m) 29.16
Altura neta (m) 500.84
Potencia generada (KW) 7141.4

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




PONTIFICIA

TESIS PUCP gR'%Eﬁ?:ﬁ’AD

DEL PERU

ARO CAUDALES CONSIDERANDO EL CAUDAL ECOLOGICO (m?/s)

Ene Feb Mar Abr May Jun Jul Ago Oct Nov Dic
1965 1.14 4.10 3.81 1.67 1.23 1.10 1.44 1.37 1.35 1.24 1.51
1966 4.01 3.19 3.71 243 0.99 1.53 141 1.48 1.81 1.63 1.76
1967 1.49 7.76 7.21 242 1.37 0.95 1.63 1.92 231 1.78 1.30
1968 1.55 1.19 2.46 1.80 0.75 0.89 1.02 1.21 1.05 1.17 0.93
1969 0.78 2.36 314 3.13 1.25 0.83 1.18 1.43 131 1.46 4.15
1970 6.02 3.09 3.20 297 2.00 1.36 1.53 1.54 1.99 1.40 2.72
1971 3.67 4.90 7.02 3.94 1.79 1.36 143 1.66 131 1.02 1.83
1972 4.83 4.12 8.48 5.07 1.90 1.60 1.64 1.50 147 1.02 241
1973 5.27 7.28 7.00 5.56 2.04 154 1.66 1.42 1.83 1.90 3.40
1974 3.95 4.49 5.59 2.69 0.98 1.52 1.57 1.67 1.69 1.15 1.27
1975 2.27 2.46 6.61 2.86 1.74 1.46 1.48 1.58 1.34 1.36 1.17
1976 2.74 4.80 4.44 2.56 1.10 1.32 1.45 1.56 121 0.91 1.77
1977 1.65 6.12 3.89 2.34 1.64 1.06 1.34 147 1.56 2.19 1.91
1978 211 4.77 2.88 1.82 1.16 1.09 1.18 1.39 1.56 1.08 1.65
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 1.46 117 0.85 0.29
1980 2.27 2.00 3.73 2.57 1.08 1.15 1.20 1.11 1.32 1.96 2.01
1981 2.70 7.45 6.07 2.68 1.31 1.40 1.62 1.37 1.79 1.90 2.52
1982 2.29 7.79 3.39 1.80 1.48 1.02 1.37 2.09 1.68 2.09 1.56
1983 2.39 1.48 3.77 3.75 1.22 1.47 1.23 1.31 1.19 0.89 1.79
1984 2.52 8.75 6.87 4.19 2.02 1.62 1.44 1.50 191 1.60 3.45
1985 2.06 3.63 5.04 3.95 1.78 1.60 1.73 1.46 1.10 1.18 2.24
1986 4.60 5.11 6.85 5.15 2.35 1.83 1.68 1.53 1.40 1.20 171
1987 4.75 4.86 3.17 1.67 0.95 0.85 1.31 1.31 1.29 1.25 2.30
1988 3.87 5.54 3.43 4.01 1.73 1.45 1.39 1.24 1.27 0.77 0.87
1989 4.13 6.43 6.05 4.11 1.80 1.15 1.49 1.22 1.59 1.56 1.88
1990 2.64 1.58 1.88 1.29 0.49 1.42 1.04 1.22 1.40 2.86 2.34
1991 2.09 2.64 5.23 242 1.80 1.31 1.53 1.27 1.44 1.25 0.86
1992 1.56 0.91 2.48 1.77 0.87 0.74 1.08 1.22 1.39 0.81 0.57
1993 2.13 4.18 5.11 3.48 1.85 1.05 1.32 1.34 1.65 2.95 4.17
1994 4.88 5.44 5.37 5.33 2.63 2.00 1.66 1.55 1.32 1.58 1.70
1995 2.64 2.30 3.77 354 1.28 111 1.35 1.45 1.24 1.62 2.10
1996 3.72 5.75 5.17 371 1.60 1.23 1.33 1.57 1.27 1.32 1.10
1997 2.25 4.51 297 1.40 121 1.36 1.70 1.73 1.30 1.68 271
1998 4.95 5.20 4.88 2.78 131 1.07 141 1.36 1.37 1.24 0.88
1999 1.58 4.98 4.84 3.78 2.29 1.42 1.37 1.60 1.50 1.06 2.72
2000 4.43 6.03 5.55 2.80 2.29 1.50 1.79 1.55 212 1.59 2.68
2001 6.22 5.23 5.84 3.83 2.36 1.62 1.73 1.79 1.35 1.77 1.34
2002 1.29 3.39 5.31 3.38 1.44 1.04 1.46 1.63 1.37 1.93 2.44
2003 4.06 4.55 5.38 3.57 1.47 1.12 1.29 1.12 1.54 0.71 1.77
2004 0.86 3.58 3.23 2.71 1.10 0.81 151 1.15 1.25 2.13 3.12
2005 3.88 3.74 4.92 3.90 1.21 0.97 1.14 1.08 0.93 0.70 1.15
2006 2.83 4.19 5.68 4.63 138 1.22 141 1.54 1.31 1.39 2.37
2007 4.56 4.81 5.82 4.31 1.84 141 1.46 1.60 1.60 1.26 1.01
2008 4.33 5.60 4.58 2.74 1.16 0.88 1.32 1.37 0.91 0.92 1.16
2009 3.49 6.71 5.79 3.45 1.57 1.18 1.50 1.44 1.78 3.07 4.49
2010 7.15 4.29 4.65 4.01 1.71 1.91 1.84 1.58 1.20 1.54 2.75
2011 3.64 6.61 8.03 6.12 242 1.60 1.65 1.56 2.01 1.78 147
2012 3.37 6.49 5.47 4.49 1.73 1.06 1.35 1.19 1.27 1.16 251
2013 0.96 6.77 6.79 2.88 1.38 1.53 1.67 1.78 1.93 1.69 2.83
2014 351 3.79 541 3.18 1.71 1.75 1.43 1.37 1.25 0.96 1.68
2015 3.94 4.51 5.27 347 1.91 1.02 1.64 1.48 1.59 1.20 1.22
2016 2.38 1.58 3.76 2.66 1.73 1.42 1.87 151 1.32 0.92 0.81
2017 0.93 2.46 4.14 1.91 1.02 1.04 1.55 1.73 1.39 1.21 1.05
2018 3.13 4.54 312 252 1.18 0.85 1.04 1.59 1.86 1.54 3.61
2019 1.19 4.59 3.29 2.26 1.59 1.06 121 1.49 1.44 1.42 214
2020 1.66 4.93 3.01 291 1.27 1.35 1.50 1.26 1.23 1.66 3.13
2021 2.84 3.70 4.55 4.62 2.30 1.76 1.85 147 1.04 1.52 2.78
2022 2.37 4.13 2.91 3.57 2.01 2.08 1.86 2.02 2.23 3.39 4.22
2023 6.12 2.07 4.39 241 1.40 1.08 1.25 1.12 1.22 1.28 2.14
2024 2.99 4.99 5.78 2.39 0.90 0.64 0.94 121 1.34 0.72 0.24
2025 2.35 541 4.02 1.85 1.38 1.40 1.36 1.12 1.43 1.70 1.51
2026 4.17 5.80 5.50 3.06 1.88 1.51 1.53 1.40 1.70 1.20 1.30
2027 2.60 5.61 9.23 5.03 2.35 1.47 1.38 1.64 2.02 2.33 1.86
2028 1.52 2.90 3.91 2.23 131 1.10 131 1.35 1.55 1.48 0.80
2029 1.95 1.59 2.21 1.67 0.58 1.03 1.11 1.32 1.20 1.42 3.31
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PONTIFICIA

TESIS PUCP ' gx_}\gﬁgﬁmn

DEL PERU

AfIO CAUDALES TURBINABLES (m#/s)

Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
1965 1.14 1.71 171 1.67 1.23 1.10 1.44 1.37 1.59 1.35 1.24 151
1966 171 171 171 171 0.99 1.53 141 1.48 1.70 171 1.63 171
1967 1.49 171 171 171 1.37 0.95 1.63 171 171 171 171 1.30
1968 1.55 1.19 1.71 1.71 0.75 0.89 1.02 1.21 1.38 1.05 1.17 0.93
1969 0.78 171 171 171 1.25 0.83 1.18 1.43 1.62 1.31 1.46 171
1970 171 171 171 171 171 1.36 1.53 1.54 171 171 1.40 171
1971 1.71 1.71 1.71 1.71 1.71 1.36 1.43 1.66 1.71 1.31 1.02 1.71
1972 171 171 171 171 171 1.60 1.64 1.50 1.68 1.47 1.02 171
1973 171 171 171 171 171 1.54 1.66 1.42 171 171 171 171
1974 1.71 1.71 1.71 1.71 0.98 1.52 1.57 1.67 1.71 1.69 1.15 1.27
1975 171 171 171 171 171 1.46 1.48 1.58 171 1.34 1.36 1.17
1976 171 171 171 171 1.10 1.32 1.45 1.56 171 1.21 0.91 171
1977 1.65 1.71 1.71 1.71 1.64 1.06 1.34 1.47 1.67 1.56 1.71 1.71
1978 171 171 171 171 1.16 1.09 1.18 1.39 1.49 1.56 1.08 1.65
1979 1.26 171 171 171 1.28 1.01 1.36 1.46 171 1.17 0.85 0.29
1980 1.71 1.71 1.71 1.71 1.08 1.15 1.20 1.11 1.71 1.32 1.71 1.71
1981 171 171 171 171 131 1.40 1.62 1.37 1.61 171 171 171
1982 171 171 171 171 1.48 1.02 1.37 171 1.59 1.68 171 1.56
1983 1.71 1.48 1.71 1.71 1.22 1.47 1.23 1.31 1.62 1.19 0.89 1.71
1984 171 171 171 171 171 1.62 1.44 1.50 171 171 1.60 171
1985 171 171 171 171 171 1.60 171 1.46 171 1.10 1.18 171
1986 1.71 1.71 1.71 1.71 1.71 1.71 1.68 1.53 1.71 1.40 1.20 1.71
1987 171 171 171 1.67 0.95 0.85 131 131 1.40 1.29 1.25 171
1988 171 171 171 171 171 1.45 1.39 1.24 1.43 1.27 0.77 0.87
1989 1.71 1.71 1.71 1.71 1.71 1.15 1.49 1.22 1.57 1.59 1.56 1.71
1990 171 1.58 171 1.29 0.49 1.42 1.04 1.22 1.56 1.40 171 171
1991 171 171 171 171 171 131 1.53 1.27 1.54 1.44 1.25 0.86
1992 1.56 0.91 1.71 1.71 0.87 0.74 1.08 1.22 1.26 1.39 0.81 0.57
1993 171 171 171 171 171 1.05 1.32 1.34 1.65 1.65 171 171
1994 171 171 171 171 171 171 1.66 1.55 171 1.32 1.58 1.70
1995 1.71 1.71 1.71 1.71 1.28 1.11 1.35 1.45 1.62 1.24 1.62 1.71
1996 171 171 171 171 1.60 1.23 1.33 157 1.67 1.27 1.32 1.10
1997 171 171 171 1.40 121 1.36 1.70 171 171 1.30 1.68 171
1998 1.71 1.71 1.71 1.71 1.31 1.07 141 1.36 1.58 1.37 1.24 0.88
1999 1.58 171 171 171 171 1.42 1.37 1.60 171 1.50 1.06 171
2000 171 171 171 171 171 1.50 171 1.55 171 171 1.59 171
2001 1.71 1.71 1.71 1.71 1.71 1.62 1.71 1.71 1.71 1.35 1.71 1.34
2002 1.29 171 171 171 1.44 1.04 1.46 1.63 171 1.37 171 171
2003 171 171 171 171 1.47 1.12 1.29 1.12 1.48 1.54 0.71 171
2004 0.86 1.71 1.71 1.71 1.10 0.81 151 1.15 1.31 1.25 1.71 1.71
2005 171 171 171 171 121 0.97 1.14 1.08 1.22 0.93 0.70 1.15
2006 171 171 171 171 1.53 1.22 141 1.54 1.56 1.31 1.39 171
2007 1.71 1.71 1.71 1.71 1.71 141 1.46 1.60 1.71 1.60 1.26 1.01
2008 171 171 171 171 1.16 0.88 1.32 1.37 1.26 0.91 0.92 1.16
2009 171 1.71 171 171 157 1.18 1.50 1.44 1.63 171 1.71 171
2010 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.58 1.60 1.20 1.54 1.71
2011 171 171 171 171 171 1.60 1.65 1.56 171 171 171 1.47
2012 171 171 171 171 171 1.06 1.35 1.19 1.44 1.27 1.16 1.71
2013 0.96 1.71 1.71 1.71 1.38 1.53 1.67 1.71 1.71 1.71 1.69 1.71
2014 171 171 171 171 171 171 1.43 1.37 171 1.25 0.96 1.68
2015 1.71 1.71 171 1.71 171 1.02 1.64 1.48 1.52 1.59 1.20 1.22
2016 1.71 1.58 1.71 1.71 1.71 1.42 1.71 151 1.71 1.32 0.92 0.81
2017 0.93 171 171 171 1.02 1.04 1.55 171 171 1.39 1.21 1.05
2018 171 171 171 171 1.18 0.85 1.04 1.59 171 171 1.54 171
2019 1.19 1.71 1.71 1.71 1.59 1.06 1.21 1.49 1.50 1.44 1.42 1.71
2020 1.66 171 171 171 1.27 1.35 1.50 1.26 171 1.23 1.66 171
2021 1.71 1.71 1.71 1.71 171 171 171 1.47 1.62 1.04 1.52 171
2022 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.71
2023 171 171 171 171 1.40 1.08 1.25 1.12 131 1.22 1.28 171
2024 1.71 1.71 171 1.71 0.90 0.64 0.94 1.21 1.68 1.34 0.72 0.00
2025 1.71 1.71 1.71 1.71 1.38 1.40 1.36 1.12 1.38 1.43 1.70 151
2026 171 171 171 171 171 151 1.53 1.40 171 1.70 1.20 1.30
2027 171 1.71 171 171 171 1.47 1.38 1.64 1.66 171 171 171
2028 1.52 1.71 1.71 1.71 131 1.10 131 1.35 1.70 1.55 1.48 0.80
2029 171 1.59 171 1.67 0.58 1.03 1.11 1.32 1.64 1.20 1.42 171

Los caudales turbinables se obtuvieron bajo la condicion: si Qcaptado>Qdisefio entonces el caudal
turbinable sera el Qdisefio. En caso contrario sera el Qcaptado.
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PONTIFICIA

TESIS PUCP gR'%Eﬁ?:ﬁ’AD

DEL PERU

ARO POTENCIAS EFECTIVAS (kW)
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

1965 4768.10 714142 714142 6954.19 5116.25 4609.42 6023.75 5701.44 6630.12 5633.75 5180.00 6322.90
1966 7141.42 714142 714142 714142 4134.10 6381.57 5906.32 6160.49 7089.17 714142 6813.36 714142
1967 6214.96 714142 714142 714142 5714.08 3958.21 6813.74 714142 7141.42 714142 7141.42 5429.92
1968 6486.24 4967.21 714142 714142 3130.59 3702.00 4240.93 5071.58 5765.40 4374.03 4870.41 3870.03
1969 3264.73 714142 714142 714142 5201.66 3445.78 4934.84 5968.33 6758.23 5452.21 6108.77 714142
1970 7141.42 714142 714142 714142 714142 5676.98 6397.39 6448.73 7141.42 714142 5852.56 714142
1971 7141.42 714142 714142 714142 714142 5687.66 5970.37 6950.49 7141.42 5484.29 4240.55 714142
1972 7141.42 714142 714142 714142 714142 6680.48 6835.09 6245.90 7025.12 6124.83 4251.22 714142
1973 7141.42 714142 714142 714142 714142 6413.60 6920.50 5946.98 7141.42 714142 7141.42 714142
1974 714142 7141.42 7141.42 7141.42 4091.39 6328.19 6546.85 6961.16 714142 7053.60 4806.35 5316.89
1975 714142 7141.42 7141.42 7141.42 714142 6114.68 617321 6598.19 714142 5612.40 5681.75 4876.05
1976 714142 7141.42 7141.42 7141.42 4582.47 5527.52 6045.10 6512.79 714142 5046.59 3792.17 7141.42
1977 6881.87 7141.42 7141.42 7141.42 6845.70 4417.26 5575.37 6139.14 6993.09 6509.15 714142 7141.42
1978 7141.42 7141.42 7141.42 7141.42 482801 4566.72 4913.49 5818.88 6235.13 6498.47 4518.11 6910.69
1979 5265.46 7141.42 7141.42 7141.42 535111 4225.10 5671.45 6085.76 714142 4875.79 3546.63 1191.09
1980 7141.42 7141.42 7141.42 7141.42 4529.09 4790.91 5030.92 462321 7141.42 5494.97 7141.42 7141.42
1981 7141.42 7141.42 7141.42 7141.42 5489.90 5847.79 6749.69 573347 6715.53 7141.42 7141.42 7141.42
1982 7141.42 7141.42 7141.42 7141.42 6162.46 4278.48 5735.51 714142 6619.45 7021.58 7141.42 6503.76
1983 7141.42 6165.39 7141.42 7141.42 5094.90 6125.35 5116.32 5487.93 6779.58 4971.87 3706.77 7141.42
1984 7141.42 7141.42 7141.42 7141.42 7141.42 6776.57 6013.07 6256.57 7141.42 7141.42 6674.58 7141.42
1985 7141.42 7141.42 7141.42 7141.42 7141.42 6701.84 7141.42 6085.76 7141.42 4608.90 4923.79 7141.42
1986 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42 7027.25 6384.68 7141.42 5857.94 5030.54 7141.42
1987 714142 714142 714142 6965.50 3952.61 3531.19 5468.62 5471.26 5840.13 5377.54 5212.03 714142
1988 714142 714142 714142 714142 714142 6061.30 5820.91 5189.02 5957.56 531348 3215.69 3632.66
1989 714142 714142 714142 714142 714142 4801.58 6205.23 5103.61 6544.72 6626.58 6535.80 714142
1990 714142 6606.23 714142 5394.30 2063.03 5922.52 4326.33 5103.61 6502.02 5847.26 7141.42 714142
1991 714142 714142 714142 714142 7141.42 5484.82 6376.04 5285.10 6427.29 5996.72 5212.03 3576.14
1992 6531.46 3791.64 714142 714142 3653.70 3093.49 4518.49 5114.29 5274.33 5793.89 3397.18 2389.26
1993 7141.42 714142 714142 714142 714142 4374.56 5500.64 5616.04 6907.69 6872.12 7141.42 714142
1994 7141.42 714142 714142 714142 7141.42 714142 6952.52 6480.76 7141.42 5527.00 6589.18 7102.85
1995 714142 714142 714142 714142 5361.79 4652.12 5618.08 6053.74 6758.23 5196.05 6781.34 714142
1996 714142 714142 714142 714142 6674.89 5132.53 5554.02 6555.49 6961.07 5324.16 5500.27 4604.76
1997 7141.42 714142 714142 5835.14 5041.52 5666.30 7101.98 714142 7141.42 5420.24 7026.88 714142
1998 7141.42 714142 714142 714142 5479.22 4481.31 5884.96 5680.09 6587.42 5708.48 5190.67 3689.17
1999 6599.28 714142 714142 714142 7141.42 5933.19 5703.48 6672.92 7141.42 6274.29 4422.03 714142
2000 7141.42 714142 714142 714142 714142 6253.46 7141.42 6480.76 7141.42 714142 6631.88 714142
2001 7141.42 714142 714142 714142 714142 6765.89 7141.42 714142 7141.42 5623.08 7141.42 5588.17
2002 5389.80 714142 714142 714142 6034.35 4342.53 6077.13 6811.70 7141.42 5729.83 7141.42 714142
2003 7141.42 714142 714142 714142 6151.78 4673.48 5383.21 4697.94 6171.07 6434.42 2980.83 714142
2004 3592.53 714142 714142 714142 4593.15 3371.05 6311.99 4783.34 5455.81 5238.76 7141.42 714142
2005 7141.42 714142 714142 714142 5041.52 4032.94 4742.68 4521.13 5082.17 3872.28 2906.10 4808.23
2006 7141.42 714142 714142 714142 6408.00 5111.17 5874.29 6427.38 6512.69 5484.29 5809.86 714142
2007 7141.42 714142 714142 714142 7141.42 5869.14 6098.48 6662.25 7141.42 6669.28 5276.08 4220.44
2008 7141.42 714142 714142 714142 4860.04 3659.29 5522.00 5701.44 5242.30 3808.23 3824.20 4842.14
2009 7141.42 714142 714142 714142 6546.78 4929.69 6269.29 6000.36 6822.29 714142 7141.42 714142
2010 7141.42 714142 714142 714142 714142 714142 7141.42 6587.52 6694.18 501457 6439.72 714142
2011 7141.42 714142 714142 714142 714142 6669.81 6888.47 6523.46 7141.42 714142 7141.42 6142.05
2012 714142 7141.42 7141.42 7141.42 714142 4427.94 5618.08 4954.15 6000.27 5324.16 4838.38 7141.42
2013 4010.76 7141.42 7141.42 7141.42 5756.79 6381.57 6995.23 7141.42 714142 7141.42 7058.90 7141.42
2014 714142 7141.42 7141.42 7141.42 7133.94 7141.42 5991.72 5733.47 714142 5217.40 3995.01 7012.42
2015 714142 7141.42 7141.42 7141.42 714142 4257.13 6867.12 6181.85 6341.88 6647.93 5030.54 5102.12
2016 714142 6606.23 7141.42 7141.42 714142 5911.84 714142 6299.28 714142 5505.64 3834.88 3395.28
2017 3875.12 7141.42 7141.42 7141.42 4240.85 4331.86 6493.47 714142 7141.42 5815.24 5041.22 4367.39
2018 7141.42 7141.42 7141.42 7141.42 4934.77 3531.19 4358.36 6619.54 7141.42 7141.42 6418.37 7141.42
2019 4960.26 714142 714142 714142 6642.86 4438.61 5052.27 6203.20 6267.15 6028.75 5948.64 714142
2020 6927.08 7141.42 714142 714142 5287.06 5634.28 6269.29 5274.42 7141.42 5153.35 6941.47 7141.42
2021 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42 6139.14 674756 434201 6354.31 7141.42
2022 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42 7141.42
2023 7141.42 7141.42 7141.42 7141.42 5852.87 4524.02 5201.73 4697.94 5466.49 5110.65 5340.13 7141.42
2024 714142 714142 714142 714142 3739.10 2666.47 3942.01 5071.58 7035.80 5591.05 2991.50 0.00
2025 7141.42 7141.42 7141.42 7141.42 5746.11 5826.44 5671.45 4687.26 5744.05 5986.05 7101.60 6311.60
2026 7141.42 7141.42 7141.42 7141.42 7141.42 6306.84 6386.72 5861.58 7141.42 7085.63 4998.51 5418.62
2027 7141.42 7141.42 7141.42 7141.42 7141.42 6157.38 5767.53 6833.06 6918.37 7141.42 7141.42 7141.42
2028 6361.90 714142 714142 714142 5479.22 4609.42 5479.29 5648.07 7099.85 6466.45 6162.15 3338.76
2029 7141.42 6640.14 714142 6976.80 2426.00 4310.51 4625.25 5498.61 6832.96 4993.22 5948.64 714142
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PONTIFICIA

TESIS PUCP ' gR‘-%Eﬁf:fAD

DEL PERU

Ao ENERGIA (kWh)
Ene Feb Mar Abr May Jun Jul Ag Sep Oct Nov Dic

1965 3,547,468 4,799,033 5,313,215 5,007,020 3,806,491 3,318,784 4,481,668 4,241,874 4,773,690 4191511 3,729,599 4,704,240
1966 5,313,215 4,799,033 5,313,215 5141821 3,075,768 4,504,729 4,394,299 4,583,408 5,104,206 5313215 4,905,622 5,313,215
1967 4,623,928 4,799,033 5,313,215 5141821 4,251,218 2849912 5,069,423 5313215 5,141,821 5313215 5,141,821 4,039,862
1968 4,825,165 3,337,967 5313215 5141821 2,329,161 2,665,438 3,155,248 3,773,259 4,151,000 3,254,280 3,506,693 2,879,303
1969 2,428,958 4,799,033 5,313,215 5141821 3,870,032 2,480,964 3671519 4,440,440 4,865,927 4,056,486 4,398318 5313215
1970 5,313,215 4,799,033 5,313,215 5141821 5,313,215 4,087,426 4,759,660 4,797,859 5,141,821 5313215 4213844 5,313,215
1971 5,313,215 4,799,033 5,313,215 5141821 5,313,215 4,095,112 4,441,955 5,171,162 5,141,821 4,080,314 3,053,194 5313215
1972 5313215 4,799,033 5313215 5141821 5313215 4,809,949 5,085,308 4,646,949 5,058,087 4,556,872 3,060,881 5313215
1973 5,313,215 4,799,033 5,313,215 5141821 5313215 4,617,789 5,148,849 4,424,555 5,141,821 5313215 5,141,821 5313215
1974 5,313,215 4,799,033 5,313,215 5141821 3,043,998 4,556,207 4,870,857 5,179,105 5,141,821 5,247,882 3460575 3,955,763
1975 5,313,215 4,799,033 5,313,215 5141821 5,313,215 4,402,569 4,592,865 4,909,056 5,141,821 4,175,626 4,090,861 3,621,779
1976 5313215 4,799,033 5313215 5141821 3,409,359 3979816 4,497,553 4,845,514 5141821 3,754,666 2,730,365 5313215
1977 5,120,109 4,799,033 5,313,215 5141821 5,093,197 3180428 4,148,077 4,567,522 5,035,028 4,842,807 5141821 5313215
1978 5,313,215 4,799,033 5,313,215 5141821 3,592,040 3,288,038 3,655,634 4,329,243 4,489,292 4,834,865 3,253,041 5,141,552
1979 3,917,501 4,799,033 5,313,215 5141821 3,981,229 3,042,012 4,219,561 4,527,809 5,141,821 3,627,584 2553517 886,169
1980 5313215 4,799,033 5,313,215 5141821 3,369,646 3449453 3,743,003 3,439,668 5141821 4,088,257 5141821 5,313,215
1981 5,313,215 4,799,033 5,313,215 5141821 4,084,483 4,210,408 5,021,767 4,265,702 4,835,181 5313215 5,141,821 5313215
1982 5,313,215 4,799,033 5,313,215 5141821 4,584,869 3,080,505 4,261,217 5313215 4,766,003 5,224,054 5141821 4,838,797
1983 5,313,215 4143142 5,313,215 5141821 3,790,605 4,410,255 3,806,544 4,083,022 4,881,300 3,699,068 2,668,873 5313215
1984 5,313,215 4,799,033 5,313,215 5141821 5313215 4,879,121 4473726 4,654,891 5,141,821 5313215 4,805,698 5313215
1985 5,313,215 4,799,033 5,313,215 5141821 5313215 4,825,322 5313215 4,521,809 5,141,821 3429018 3,545,125 5313215
1986 5,313,215 4,799,033 5,313,215 5141821 5,313,215 5141821 5228276 4,750,203 5,141,821 4,358,307 3,621,989 5,313,215
1987 5,313,215 4,799,033 5,313,215 5,015,159 2,940,744 2,542,455 4,068,651 4,075,079 4,204,895 4,000,888 3,752,659 5,313,215
1988 5313215 4,799,033 5313215 5141821 5313215 4,364,137 4,330,758 3,860,628 4,289,445 3,953,232 2,315,298 2,702,696
1989 5,313,215 4,799,033 5,313,215 5141821 5313215 3,457,139 4,616,693 3,797,087 4,712,199 4,930,176 4,705,775 5313215
1990 5,313,215 4,439,385 5,313,215 3,883,899 1,534,897 4,264,213 3,218,789 3,797,087 4,681,453 4,350,364 5,141,821 5,313,215
1991 5,313,215 4,799,033 5,313,215 5141821 5313215 3,949,070 4743175 3932112 4,621,648 4,461,561 3,752,659 2,660,647
1992 4,859,404 2,547,983 5313215 5141821 2,718,350 2201312 3,361,757 3,805,029 3,797,514 4,310,651 2,445,967 1,777,613
1993 5,313,215 4,799,033 5,313,215 5141821 5313215 3,149,682 4,092,479 4178333 4973537 5,112,857 5141821 5,313,215
1994 5,313,215 4,799,033 5,313,215 5141821 5,313,215 5141821 5,172,677 4,821,687 5,141,821 4,112,085 4,744,207 5,284,519
1995 5,313,215 4,799,033 5,313,215 5141821 3989171 3,349,529 4,179,848 4,503,981 4,865,927 3,865,863 4,882,562 5313215
1996 5313215 4,799,033 5313215 5141821 4,966,115 3,695,418 4132192 4871,285 5,011,969 3,961,175 3,960,192 3425943
1997 5,313,215 4,799,033 5,313,215 4,201,303 3,750,892 4,079,739 5283874 5313215 5,141,821 4,032,659 5,059,350 5313215
1998 5,313,215 4,799,033 5,313,215 5141821 4,076,540 3,226547 4378414 4,205,989 4,742,944 4,247,110 3,731,286 2,744,745
1999 4,909,863 4,799,033 5,313,215 5141821 5313215 4,271,900 4,243,389 4,964,654 5,141,821 4,668,069 3,183,864 5,313,215
2000 5313215 4,799,033 5313215 5141821 5313215 4502,492 5313215 4,821,687 5,141,821 5313215 4,774,953 5,313,215
2001 5,313,215 4,799,033 5,313,215 5141821 5313215 4,871,440 5313215 5313215 5,141,821 4,183,569 5,141,821 4,157,600
2002 4,010,009 4,799,033 5,313,215 5141821 4,489,557 3,126,623 4,521,381 5,067,908 5,141,821 4,262,995 5,141,821 5313215
2003 5,313,215 4,799,033 5,313,215 5141821 4,576,926 3,364,902 4,005,110 3,495,267 4443174 4,787,009 2,146,197 5313215
2004 2,672,884 4,799,033 5,313,215 5141821 3417302 2,421,159 4,696,119 3,558,808 3928184 3,897,634 5141821 5313215
2005 5,313,215 4,799,033 5,313,215 5141821 3,750,892 2,903,717 3,528,552 3,368,184 3,659,159 2,880977 2,092,392 3571320
2006 5,313,215 4,799,033 5,313,215 5141821 4,767,549 3,680,045 4,370471 4,781,973 4,689,139 4,080,314 4,183,098 5,313,215
2007 5,313,215 4,799,033 5,313,215 5141821 5313215 4,205,781 4,531,267 4,956,711 5,141,821 4,961,947 3,798,777 3,140,008
2008 5,313,215 4,799,033 5313215 5141821 3,615,867 2,634,692 4,108,364 4,241,874 3,774,455 2,833,321 2,753,424 3,602,550
2009 5,313,215 4,799,033 5,313,215 5141821 4,870,804 3549376 4,664,349 4,464,268 4,912,045 5313215 5,141,821 5,313,215
2010 5,313,215 4,799,033 5,313,215 5141821 5,313,215 5141821 5313215 4901113 4,819,808 3,730838 4,636,597 5,313,215
2011 5,313,215 4,799,033 5,313,215 5,141,821 52313215 4,802,263 5,125,022 4,853,457 5,141,821 5313215 5,141,821 4,569,682
2012 5313215 4,799,033 5313215 5141821 5313215 3,188,114 4,179,848 3,685,890 4,320,191 3,961,175 3483634 5313215
2013 2,984,008 4,799,033 5,313,215 5141821 4,283,049 4,594,729 5,204,448 5313215 5,141,821 5313215 5,082,409 5313215
2014 5,313,215 4,799,033 5,313,215 5141821 5,307,649 5141821 4,457,840 4,265,702 5,141,821 3,881,748 2,876,407 5,217,240
2015 5,313,215 4,799,033 5,313,215 5,141,821 5,313,215 3,065,132 5,109,136 4,599,293 4,566,157 4,946,061 3,621,989 3,795,976
2016 5,313,215 4,439,385 5,313,215 5141821 5313215 4,256,521 5313215 4,686,662 5,141,821 4,096,200 2,761,110 2,526,089
2017 2,883,090 4,799,033 5,313,215 5141821 3,155,195 3,118,937 4,831,144 5313215 5,141,821 4,326,536 3,629,676 3,249,336
2018 5,313,215 4,799,033 5,313,215 5141821 3,671,466 2,542,455 3,202,617 4,924,041 5,141,821 5313215 4,621,204 5,313,215
2019 3,690,435 4,799,033 5,313,215 5141821 4,942,087 3,195,801 3,758,888 4,615,178 4,512,352 4,485,389 4,283,022 5,313,215
2020 5,153,749 4,799,033 5,313,215 5141821 3933573 4,056,680 4,664,349 3,924,169 5,141,821 3,834,093 4,997,859 5313215
2021 5,313,215 4,799,033 5,313,215 5141821 5,313,215 5141821 5313215 4,567,522 4,858,240 3230452 4,575,106 5313215
2022 5,313,215 4,799,033 5,313,215 5141821 5,313,215 5141821 5313215 5313215 5,141,821 5313215 5,141,821 5313215
2023 5,313,215 4,799,033 5,313,215 5141821 4,354,532 3,251,292 3,870,085 3,495,267 3,935,870 3802322 3,844,896 5,313,215
2024 5,313,215 4,799,033 5,313,215 5141821 2,781,891 1,919,855 2,932,854 3,773,259 5,065,774 4,159,741 2,153,883 0
2025 5,313,215 4,799,033 5,313,215 5141821 4,275,106 4,195,035 4,219,561 3481324 4,135,717 4453618 5113155 4,695,830
2026 5,313,215 4,799,033 5,313,215 5141821 5,313,215 4540924 4,751,718 4,361,014 5,141,821 5,271,709 3,598,930 4,031,452
2027 5313215 4,799,033 5313215 5,141,821 5313215 4433314 4,291,045 5,083,793 4,981,223 5313215 5,141,821 5313215
2028 4,733,256 4,799,033 5313215 5141821 4,076,540 3,318,784 4,076,594 4,202,161 5,111,802 4,811,037 4,436,750 2,484,040
2029 5,313,215 4462173 5,313,215 5,023,207 1,804,947 3,103,564 3,441,183 4,090,964 4,919,732 3,714,953 4,283,022 5,313,215

Factor de planta = 0.89
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1. Parametros de entrada

Parametros de entrada
Caudal (m3/s) 1.6
Longitud de Canal (m) 7400
Longitud de la tuberia Forzada (m) 735
Pendiente del canal (m) 0.001
Diametro de la tuberia forzada (m) 0.61

2. Calculo de pérdidas de energia en la tuberia forzada

En la tuberia forzada
Area del conducto (m2) 0.29
Velocidad (m/s) 5.47
Re 3339644.71
f 0.01
Pérdida en el tnel (m) 22.52

3. Calculo de pérdidas de energia en el canal

Enel canal EC. Bernoulli
Pérdida en el canal 7.400

4. Pérdida total, altura neta y potencia generada

Pérdida total (m) 29.92
Altura neta (m) 500.08
Potencia generada (kW) 6671.9
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PONTIFICIA

TESIS PUCP gR'%Eﬁ?:ﬁ’AD

DEL PERU

ARO CAUDALES CONSIDERANDO EL CAUDAL ECOLOGICO (m?/s)

Ene Feb Mar Abr May Jun Jul Ago Oct Nov Dic
1965 1.14 4.10 3.81 1.67 1.23 1.10 1.44 1.37 1.35 1.24 1.51
1966 4.01 3.19 3.71 243 0.99 1.53 141 1.48 1.81 1.63 1.76
1967 1.49 7.76 7.21 242 1.37 0.95 1.63 1.92 231 1.78 1.30
1968 1.55 1.19 2.46 1.80 0.75 0.89 1.02 1.21 1.05 1.17 0.93
1969 0.78 2.36 314 3.13 1.25 0.83 1.18 1.43 131 1.46 4.15
1970 6.02 3.09 3.20 297 2.00 1.36 1.53 1.54 1.99 1.40 2.72
1971 3.67 4.90 7.02 3.94 1.79 1.36 143 1.66 131 1.02 1.83
1972 4.83 4.12 8.48 5.07 1.90 1.60 1.64 1.50 147 1.02 241
1973 5.27 7.28 7.00 5.56 2.04 154 1.66 1.42 1.83 1.90 3.40
1974 3.95 4.49 5.59 2.69 0.98 1.52 1.57 1.67 1.69 1.15 1.27
1975 2.27 2.46 6.61 2.86 1.74 1.46 1.48 1.58 1.34 1.36 1.17
1976 2.74 4.80 4.44 2.56 1.10 1.32 1.45 1.56 121 0.91 1.77
1977 1.65 6.12 3.89 2.34 1.64 1.06 1.34 147 1.56 2.19 1.91
1978 211 4.77 2.88 1.82 1.16 1.09 1.18 1.39 1.56 1.08 1.65
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 1.46 117 0.85 0.29
1980 2.27 2.00 3.73 2.57 1.08 1.15 1.20 1.11 1.32 1.96 2.01
1981 2.70 7.45 6.07 2.68 1.31 1.40 1.62 1.37 1.79 1.90 2.52
1982 2.29 7.79 3.39 1.80 1.48 1.02 1.37 2.09 1.68 2.09 1.56
1983 2.39 1.48 3.77 3.75 1.22 1.47 1.23 1.31 1.19 0.89 1.79
1984 2.52 8.75 6.87 4.19 2.02 1.62 1.44 1.50 191 1.60 3.45
1985 2.06 3.63 5.04 3.95 1.78 1.60 1.73 1.46 1.10 1.18 2.24
1986 4.60 5.11 6.85 5.15 2.35 1.83 1.68 1.53 1.40 1.20 171
1987 4.75 4.86 3.17 1.67 0.95 0.85 1.31 1.31 1.29 1.25 2.30
1988 3.87 5.54 3.43 4.01 1.73 1.45 1.39 1.24 1.27 0.77 0.87
1989 4.13 6.43 6.05 4.11 1.80 1.15 1.49 1.22 1.59 1.56 1.88
1990 2.64 1.58 1.88 1.29 0.49 1.42 1.04 1.22 1.40 2.86 2.34
1991 2.09 2.64 5.23 242 1.80 1.31 1.53 1.27 1.44 1.25 0.86
1992 1.56 0.91 2.48 1.77 0.87 0.74 1.08 1.22 1.39 0.81 0.57
1993 2.13 4.18 5.11 3.48 1.85 1.05 1.32 1.34 1.65 2.95 4.17
1994 4.88 5.44 5.37 5.33 2.63 2.00 1.66 1.55 1.32 1.58 1.70
1995 2.64 2.30 3.77 354 1.28 111 1.35 1.45 1.24 1.62 2.10
1996 3.72 5.75 5.17 371 1.60 1.23 1.33 1.57 1.27 1.32 1.10
1997 2.25 4.51 297 1.40 121 1.36 1.70 1.73 1.30 1.68 271
1998 4.95 5.20 4.88 2.78 131 1.07 141 1.36 1.37 1.24 0.88
1999 1.58 4.98 4.84 3.78 2.29 1.42 1.37 1.60 1.50 1.06 2.72
2000 4.43 6.03 5.55 2.80 2.29 1.50 1.79 1.55 212 1.59 2.68
2001 6.22 5.23 5.84 3.83 2.36 1.62 1.73 1.79 1.35 1.77 1.34
2002 1.29 3.39 5.31 3.38 1.44 1.04 1.46 1.63 1.37 1.93 2.44
2003 4.06 4.55 5.38 3.57 1.47 1.12 1.29 1.12 1.54 0.71 1.77
2004 0.86 3.58 3.23 2.71 1.10 0.81 151 1.15 1.25 2.13 3.12
2005 3.88 3.74 4.92 3.90 1.21 0.97 1.14 1.08 0.93 0.70 1.15
2006 2.83 4.19 5.68 4.63 138 1.22 141 1.54 1.31 1.39 2.37
2007 4.56 4.81 5.82 4.31 1.84 141 1.46 1.60 1.60 1.26 1.01
2008 4.33 5.60 4.58 2.74 1.16 0.88 1.32 1.37 0.91 0.92 1.16
2009 3.49 6.71 5.79 3.45 1.57 1.18 1.50 1.44 1.78 3.07 4.49
2010 7.15 4.29 4.65 4.01 1.71 1.91 1.84 1.58 1.20 1.54 2.75
2011 3.64 6.61 8.03 6.12 242 1.60 1.65 1.56 2.01 1.78 147
2012 3.37 6.49 5.47 4.49 1.73 1.06 1.35 1.19 1.27 1.16 251
2013 0.96 6.77 6.79 2.88 1.38 1.53 1.67 1.78 1.93 1.69 2.83
2014 351 3.79 541 3.18 1.71 1.75 1.43 1.37 1.25 0.96 1.68
2015 3.94 4.51 5.27 347 1.91 1.02 1.64 1.48 1.59 1.20 1.22
2016 2.38 1.58 3.76 2.66 1.73 1.42 1.87 151 1.32 0.92 0.81
2017 0.93 2.46 4.14 1.91 1.02 1.04 1.55 1.73 1.39 1.21 1.05
2018 3.13 4.54 312 252 1.18 0.85 1.04 1.59 1.86 1.54 3.61
2019 1.19 4.59 3.29 2.26 1.59 1.06 121 1.49 1.44 1.42 214
2020 1.66 4.93 3.01 291 1.27 1.35 1.50 1.26 1.23 1.66 3.13
2021 2.84 3.70 4.55 4.62 2.30 1.76 1.85 147 1.04 1.52 2.78
2022 2.37 4.13 2.91 3.57 2.01 2.08 1.86 2.02 2.23 3.39 4.22
2023 6.12 2.07 4.39 241 1.40 1.08 1.25 1.12 1.22 1.28 2.14
2024 2.99 4.99 5.78 2.39 0.90 0.64 0.94 121 1.34 0.72 0.24
2025 2.35 541 4.02 1.85 1.38 1.40 1.36 1.12 1.43 1.70 1.51
2026 4.17 5.80 5.50 3.06 1.88 1.51 1.53 1.40 1.70 1.20 1.30
2027 2.60 5.61 9.23 5.03 2.35 1.47 1.38 1.64 2.02 2.33 1.86
2028 1.52 2.90 3.91 2.23 131 1.10 131 1.35 1.55 1.48 0.80
2029 1.95 1.59 2.21 1.67 0.58 1.03 1.11 1.32 1.20 1.42 3.31
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ARO CAUDALES TURBINABLES (m?/s)

Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
1965 1.14 1.60 1.60 1.60 1.23 1.10 1.44 1.37 1.59 1.35 1.24 1.51
1966 1.60 1.60 1.60 1.60 0.99 153 141 1.48 1.60 1.60 1.60 1.60
1967 1.49 1.60 1.60 1.60 1.37 0.95 1.60 1.60 1.60 1.60 1.60 1.30
1968 1.55 1.19 1.60 1.60 0.75 0.89 1.02 1.21 1.38 1.05 1.17 0.93
1969 0.78 1.60 1.60 1.60 1.25 0.83 1.18 1.43 1.60 131 1.46 1.60
1970 1.60 1.60 1.60 1.60 1.60 1.36 1.53 1.54 1.60 1.60 1.40 1.60
1971 1.60 1.60 1.60 1.60 1.60 1.36 143 1.60 1.60 131 1.02 1.60
1972 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.50 1.60 1.47 1.02 1.60
1973 1.60 1.60 1.60 1.60 1.60 1.54 1.60 1.42 1.60 1.60 1.60 1.60
1974 1.60 1.60 1.60 1.60 0.98 1.52 157 1.60 1.60 1.60 1.15 1.27
1975 1.60 1.60 1.60 1.60 1.60 1.46 1.48 1.58 1.60 1.34 1.36 1.17
1976 1.60 1.60 1.60 1.60 1.10 1.32 1.45 1.56 1.60 1.21 0.91 1.60
1977 1.60 1.60 1.60 1.60 1.60 1.06 1.34 1.47 1.60 1.56 1.60 1.60
1978 1.60 1.60 1.60 1.60 1.16 1.09 1.18 1.39 1.49 1.56 1.08 1.60
1979 1.26 1.60 1.60 1.60 1.28 1.01 1.36 1.46 1.60 117 0.85 0.29
1980 1.60 1.60 1.60 1.60 1.08 115 1.20 111 1.60 1.32 1.60 1.60
1981 1.60 1.60 1.60 1.60 1.31 1.40 1.60 1.37 1.60 1.60 1.60 1.60
1982 1.60 1.60 1.60 1.60 1.48 1.02 1.37 1.60 1.59 1.60 1.60 1.56
1983 1.60 1.48 1.60 1.60 1.22 1.47 1.23 1.31 1.60 1.19 0.89 1.60
1984 1.60 1.60 1.60 1.60 1.60 1.60 1.44 1.50 1.60 1.60 1.60 1.60
1985 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.46 1.60 1.10 1.18 1.60
1986 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.53 1.60 1.40 1.20 1.60
1987 1.60 1.60 1.60 1.60 0.95 0.85 131 131 1.40 1.29 1.25 1.60
1988 1.60 1.60 1.60 1.60 1.60 1.45 1.39 1.24 143 1.27 0.77 0.87
1989 1.60 1.60 1.60 1.60 1.60 1.15 1.49 1.22 1.57 1.59 1.56 1.60
1990 1.60 1.58 1.60 1.29 0.49 1.42 1.04 1.22 1.56 1.40 1.60 1.60
1991 1.60 1.60 1.60 1.60 1.60 1.31 1.53 1.27 1.54 1.44 1.25 0.86
1992 1.56 0.91 1.60 1.60 0.87 0.74 1.08 1.22 1.26 1.39 0.81 0.57
1993 1.60 1.60 1.60 1.60 1.60 1.05 1.32 1.34 1.60 1.60 1.60 1.60
1994 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.55 1.60 1.32 1.58 1.60
1995 1.60 1.60 1.60 1.60 1.28 111 1.35 145 1.60 1.24 1.60 1.60
1996 1.60 1.60 1.60 1.60 1.60 1.23 1.33 157 1.60 1.27 1.32 1.10
1997 1.60 1.60 1.60 1.40 1.21 1.36 1.60 1.60 1.60 1.30 1.60 1.60
1998 1.60 1.60 1.60 1.60 1.31 1.07 1.41 1.36 1.58 1.37 1.24 0.88
1999 1.58 1.60 1.60 1.60 1.60 1.42 1.37 1.60 1.60 1.50 1.06 1.60
2000 1.60 1.60 1.60 1.60 1.60 1.50 1.60 1.55 1.60 1.60 1.59 1.60
2001 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.35 1.60 1.34
2002 1.29 1.60 1.60 1.60 1.44 1.04 1.46 1.60 1.60 1.37 1.60 1.60
2003 1.60 1.60 1.60 1.60 1.47 1.12 1.29 1.12 1.48 154 0.71 1.60
2004 0.86 1.60 1.60 1.60 1.10 0.81 151 115 131 1.25 1.60 1.60
2005 1.60 1.60 1.60 1.60 1.21 0.97 1.14 1.08 1.22 0.93 0.70 1.15
2006 1.60 1.60 1.60 1.60 1.53 1.22 1.41 1.54 1.56 1.31 1.39 1.60
2007 1.60 1.60 1.60 1.60 1.60 141 1.46 1.60 1.60 1.60 1.26 1.01
2008 1.60 1.60 1.60 1.60 1.16 0.88 1.32 1.37 1.26 0.91 0.92 1.16
2009 1.60 1.60 1.60 1.60 157 1.18 1.50 1.44 1.60 1.60 1.60 1.60
2010 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.58 1.60 1.20 1.54 1.60
2011 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.56 1.60 1.60 1.60 1.47
2012 1.60 1.60 1.60 1.60 1.60 1.06 1.35 1.19 1.44 1.27 1.16 1.60
2013 0.96 1.60 1.60 1.60 1.38 153 1.60 1.60 1.60 1.60 1.60 1.60
2014 1.60 1.60 1.60 1.60 1.60 1.60 1.43 1.37 1.60 1.25 0.96 1.60
2015 1.60 1.60 1.60 1.60 1.60 1.02 1.60 1.48 1.52 1.59 1.20 1.22
2016 1.60 1.58 1.60 1.60 1.60 1.42 1.60 151 1.60 1.32 0.92 0.81
2017 0.93 1.60 1.60 1.60 1.02 1.04 1.55 1.60 1.60 1.39 1.21 1.05
2018 1.60 1.60 1.60 1.60 1.18 0.85 1.04 1.59 1.60 1.60 1.54 1.60
2019 1.19 1.60 1.60 1.60 1.59 1.06 121 1.49 1.50 1.44 1.42 1.60
2020 1.60 1.60 1.60 1.60 1.27 1.35 1.50 1.26 1.60 1.23 1.60 1.60
2021 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.47 1.60 1.04 1.52 1.60
2022 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60
2023 1.60 1.60 1.60 1.60 1.40 1.08 1.25 1.12 1.31 1.22 1.28 1.60
2024 1.60 1.60 1.60 1.60 0.90 0.64 0.94 1.21 1.60 1.34 0.72 0.24
2025 1.60 1.60 1.60 1.60 1.38 1.40 1.36 1.12 1.38 1.43 1.60 151
2026 1.60 1.60 1.60 1.60 1.60 151 1.53 1.40 1.60 1.60 1.20 1.30
2027 1.60 1.60 1.60 1.60 1.60 1.47 1.38 1.60 1.60 1.60 1.60 1.60
2028 1.52 1.60 1.60 1.60 131 1.10 131 135 1.60 155 1.48 0.80
2029 1.60 1.59 1.60 1.60 0.58 1.03 111 1.32 1.60 1.20 1.42 1.60

Los caudales turbinables se obtuvieron bajo la condicion: si Qcaptado>Qdisefio entonces el
caudal turbinable sera el Qdisefio. En caso contrario sera el Qcaptado.
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PONTIFICIA

TESIS PUCP ' gR‘-%Eﬁf:fAD

DEL PERU

Ao POTENCIAS EFECTIVAS (kW)
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

1965 4760.85 6671.86 6671.86 6671.86 5108.47 4602.41 6014.58 5692.77 6620.04 5625.18 5172.12 6313.28
1966 6671.86 6671.86 6671.86 6671.86 4127.81 6371.86 5897.33 6151.12 6671.86 6671.86 6671.86 6671.86
1967 6205.50 6671.86 6671.86 6671.86 5705.39 3952.19 6671.86 6671.86 6671.86 6671.86 6671.86 5421.66
1968 6476.37 4959.65 6671.86 6671.86 3125.83 3696.36 4234.47 5063.87 5756.63 4367.38 4863.00 3864.14
1969 3259.76 6671.86 6671.86 6671.86 5193.74 3440.54 4927.33 5959.25 6671.86 5443.97 6099.48 6671.86
1970 6671.86 6671.86 6671.86 6671.86 6671.86 5668.34 6387.66 6438.92 6671.86 6671.86 5843.66 6671.86
1971 6671.86 6671.86 6671.86 6671.86 6671.86 5679.00 5961.29 6671.86 6671.86 5475.95 4234.10 6671.86
1972 6671.86 6671.86 6671.86 6671.86 6671.86 6670.32 6671.86 6236.40 6671.86 611551 4244.76 6671.86
1973 6671.86 6671.86 6671.86 6671.86 6671.86 6403.84 6671.86 5937.93 6671.86 6671.86 6671.86 6671.86
1974 6671.86 6671.86 6671.86 6671.86 4085.17 6318.56 6536.89 6671.86 6671.86 6671.86 4799.04 5308.80
1975 6671.86 6671.86 6671.86 6671.86 6671.86 6105.38 6163.81 6588.15 6671.86 5603.86 5673.11 4868.63
1976 6671.86 6671.86 6671.86 6671.86 4575.50 5519.11 6035.90 6502.88 6671.86 5038.92 3786.40 6671.86
1977 6671.86 6671.86 6671.86 6671.86 6671.86 4410.54 5566.89 6129.80 6671.86 6499.25 6671.86 6671.86
1978 6671.86 6671.86 6671.86 6671.86 4820.66 4559.77 4906.01 5810.02 6225.64 6488.59 4511.24 6671.86
1979 5257.45 6671.86 6671.86 6671.86 5342.97 4218.67 5662.82 6076.51 6671.86 4868.37 3541.24 1189.27
1980 6671.86 6671.86 6671.86 6671.86 4522.20 4783.62 5023.26 4616.18 6671.86 5486.61 6671.86 6671.86
1981 6671.86 6671.86 6671.86 6671.86 5481.54 5838.89 6671.86 5724.75 6671.86 6671.86 6671.86 6671.86
1982 6671.86 6671.86 6671.86 6671.86 6153.08 4271.97 5726.78 6671.86 6609.38 6671.86 6671.86 6493.86
1983 6671.86 6156.01 6671.86 6671.86 5087.15 6116.03 5108.54 5479.58 6671.86 4964.30 3701.13 6671.86
1984 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6003.92 6247.06 6671.86 6671.86 6664.43 6671.86
1985 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6076.51 6671.86 4601.88 4916.29 6671.86
1986 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6374.97 6671.86 5849.03 5022.89 6671.86
1987 6671.86 6671.86 6671.86 6671.86 3946.60 3525.82 5460.30 5468.92 5831.25 5369.36 5204.10 6671.86
1988 6671.86 6671.86 6671.86 6671.86 6671.86 6052.08 5812.06 5181.12 5948.50 5305.40 3210.80 3627.13
1989 6671.86 6671.86 6671.86 6671.86 6671.86 4794.28 6195.79 5095.85 6534.76 6616.50 6525.85 6671.86
1990 6671.86 6596.18 6671.86 5386.10 2059.90 5913.51 4319.75 5095.85 6492.13 5838.37 6671.86 6671.86
1991 6671.86 6671.86 6671.86 6671.86 6671.86 5476.47 6366.34 5271.05 6417.51 5987.60 5204.10 3570.70
1992 6521.52 3785.87 6671.86 6671.86 3648.14 3088.78 4511.62 5106.51 5266.30 5785.07 3392.01 2385.63
1993 6671.86 6671.86 6671.86 6671.86 6671.86 4367.90 5492.27 5607.49 6671.86 6671.86 6671.86 6671.86
1994 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6470.90 6671.86 5518.59 6579.15 6671.86
1995 6671.86 6671.86 6671.86 6671.86 5353.63 4645.05 5609.53 6044.53 6671.86 5188.15 6671.86 6671.86
1996 6671.86 6671.86 6671.86 6671.86 6664.73 5124.72 5545.57 6545.52 6671.86 5316.06 5491.90 4597.76
1997 6671.86 6671.86 6671.86 5826.26 5033.85 5657.68 6671.86 6671.86 6671.86 5411.99 6671.86 6671.86
1998 6671.86 6671.86 6671.86 6671.86 5470.88 4474.50 5876.01 5671.45 6577.40 5699.80 5182.78 3683.56
1999 6589.24 6671.86 6671.86 6671.86 6671.86 5924.17 5694.80 6662.77 6671.86 6264.74 4415.30 6671.86
2000 6671.86 6671.86 6671.86 6671.86 6671.86 6243.95 6671.86 6470.90 6671.86 6671.86 6621.79 6671.86
2001 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 5614.52 6671.86 5579.67
2002 5381.60 6671.86 6671.86 6671.86 6025.17 4335.92 6067.88 6671.86 6671.86 5721.11 6671.86 6671.86
2003 6671.86 6671.86 6671.86 6671.86 6142.42 4666.36 5375.02 4690.79 6161.69 6424.63 2976.29 6671.86
2004 3587.07 6671.86 6671.86 6671.86 4586.16 3365.92 6302.38 4776.07 544751 5230.78 6671.86 6671.86
2005 6671.86 6671.86 6671.86 6671.86 5033.85 4026.80 4735.46 4520.24 5074.43 3866.39 2901.68 4800.91
2006 6671.86 6671.86 6671.86 6671.86 6398.25 5103.40 5865.35 6417.60 6502.78 5475.95 5801.02 6671.86
2007 6671.86 6671.86 6671.86 6671.86 6671.86 5860.21 6089.20 6652.11 6671.86 6659.14 5268.05 4214.02
2008 6671.86 6671.86 6671.86 6671.86 4852.64 3653.73 551359 5692.77 5234.32 3802.43 3818.38 4834.77
2009 6671.86 6671.86 6671.86 6671.86 6536.82 4922.19 6259.75 5991.23 6671.86 6671.86 6671.86 6671.86
2010 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6577.49 6671.86 5006.94 6429.92 6671.86
2011 6671.86 6671.86 6671.86 6671.86 6671.86 6659.66 6671.86 6513.54 6671.86 6671.86 6671.86 6132.70
2012 6671.86 6671.86 6671.86 6671.86 6671.86 4421.20 5609.53 4946.62 5991.14 5316.06 4831.02 6671.86
2013 4004.66 6671.86 6671.86 6671.86 5748.03 6371.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86
2014 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 5982.60 5724.75 6671.86 5209.47 3988.93 6671.86
2015 6671.86 6671.86 6671.86 6671.86 6671.86 4250.65 6671.86 6172.44 6332.24 6637.82 5022.89 5094.36
2016 6671.86 6596.18 6671.86 6671.86 6671.86 5902.85 6671.86 6289.69 6671.86 5497.27 3829.04 3390.12
2017 3869.22 6671.86 6671.86 6671.86 4234.40 4325.27 6483.59 6671.86 6671.86 5806.39 5033.55 4360.74
2018 6671.86 6671.86 6671.86 6671.86 4927.26 3525.82 4351.73 6609.47 6671.86 6671.86 6408.60 6671.86
2019 4952.72 6671.86 6671.86 6671.86 6632.75 4431.86 5044.58 6193.76 6257.62 6019.58 5939.59 6671.86
2020 6671.86 6671.86 6671.86 6671.86 5279.02 5625.71 6259.75 5266.40 6671.86 514551 6671.86 6671.86
2021 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6129.80 6671.86 4335.40 6344.65 6671.86
2022 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86 6671.86
2023 6671.86 6671.86 6671.86 6671.86 5843.96 4517.13 5193.81 4690.79 5458.17 5102.87 5332.01 6671.86
2024 6671.86 6671.86 6671.86 6671.86 3733.41 2662.41 3936.01 5063.87 6671.86 5582.54 2986.95 1019.98
2025 6671.86 6671.86 6671.86 6671.86 5737.37 5817.57 5662.82 4680.13 573531 5976.94 6671.86 6302.00
2026 6671.86 6671.86 6671.86 6671.86 6671.86 6297.24 6377.00 5852.66 6671.86 6671.86 4990.91 5410.37
2027 6671.86 6671.86 6671.86 6671.86 6671.86 6148.01 5758.76 6671.86 6671.86 6671.86 6671.86 6671.86
2028 6352.22 6671.86 6671.86 6671.86 5470.88 4602.41 5470.96 5639.47 6671.86 6456.61 6152.78 3333.68
2029 6671.86 6630.04 6671.86 6671.86 2422.31 4303.95 4618.21 5490.24 6671.86 4985.62 5939.59 6671.86
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PONTIFICIA

TESIS PUCP ' gR‘-%Eﬁf:fAD

DEL PERU

A0 ENERGIA (kWh)
Ene Feb Mar Abr May Jn ul Agp Sep Oct Nov Dic

1965 3,542,010 4,483,491 4,963,865 4,803,741 3,800,699 3,313,734 4,474,849 4,235,420 4,766,427 4,185,134 3,123,925 4,697,082
1966 4,963,865 4,483,491 4,963,865 4,803,741 3,071,089 4,587,139 4,387,613 4,576,434 4,803,741 4,963,865 4,803,741 4,963,865
1967 4,616,893 4,483,491 4,963,865 4,803,741 4244810 2,845,576 4,963,865 4,963,865 4,803,741 4,963,865 4,803,741 4033715
1968 4818422 3,332,888 4,963,865 4,803,741 2,325,617 2,661,382 3,150,448 3,767,518 4144774 3,249,329 3,501,358 2874922
1969 2,425,262 4,483,491 4,963,865 4,803,741 3,864,144 2,477,189 3,665,933 4,433,684 4,803,741 4,050,315 4,391,626 4,963,865
1970 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,081,207 4,752,419 4,790,559 4,803,741 4,963,865 4207433 4,963,865
1971 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,088,881 4,435,197 4,963,865 4,803,741 4,074,106 3,048,549 4,963,865
1972 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,802,631 4,963,865 4,639,878 4,803,741 4,549,039 3,056,224 4,963,865
1973 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,610,763 4,963,865 4417823 4,803,741 4,963,865 4,803,741 4,963,865
1974 4,963,865 4483491 4,963,865 4,803,741 3,039,366 4,549,365 4,863,446 4,963,865 4,803,741 4,963,865 345,309 3,049,745
1975 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,395,870 4,585,877 4,901,587 4,803,741 4,169,213 4,084,637 3,622,260
1976 4,963,865 4,483,491 4,963,865 4,803,741 3404172 3,973,761 4,490,710 4,838,142 4,803,741 3,748954 2,726,211 4,963,865
1977 4,963,865 4,483,491 4,983,865 4,803,741 4,983,865 3,175,589 4,141,766 4,560,573 4,803,741 4,835,439 4,803,741 4,963,865
1978 4,963,865 4,483,491 4,963,865 4,803,741 3,586,574 3,283,035 3,650,072 4,322,656 4,482,462 4,821,508 3,248,092 4,963,865
1979 3911541 4,483,491 4,963,865 4,803,741 3975171 3,037,444 4213141 4,520,920 4,803,741 3,622,085 2,549,692 884,820
1980 4,963,865 4,483,491 4,963,865 4,803,741 3,364,519 3444204 3,737,308 3434435 4,803,741 4,082,037 4,803,741 4,963,865
1981 4,963,865 4,483,491 4,963,865 4,803,741 4,078,268 4,204,002 4,963,865 4,259,212 4,803,741 4,963,865 4,803,741 4,963,865
1982 4,963,865 4,483,491 4,963,865 4,803,741 4577.893 3,075,818 4,260,725 4,963,865 4,758,752 4,963,865 4,803,741 4831435
1983 4,963,865 4,136,838 4,963,865 4,803,741 3,784,838 4,403,545 3,800,753 4,076,809 4,803,741 3,693,440 2,664,813 4,963,865
1984 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,803,741 4,466,919 4,647,809 4,803,741 4,963,865 4,798,386 4,963,865
1985 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,803,741 4,963,865 4,520,920 4,803,741 3423801 3,539,731 4,963,865
1986 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,803,741 4,963,865 4,742,976 4,803,741 4,351,675 3616479 4,963,865
1987 4,963,865 4,483,491 4,963,865 4,803,741 2,936,269 2,538,587 4,062,461 4,068,879 4,198,497 3,994,801 3,746,049 4,963,865
1988 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,357,497 4,324,169 3,854,754 4,282,919 39471211 2,311,775 2,698,584
1989 4,963,865 4,483,491 4,983,865 4,803,741 4,963,865 3451879 4,609,669 3,791,310 4,705,029 4,922,675 4,698,615 4,963,865
1990 4,963,865 4,432,631 4,963,865 3,877,989 1,532,562 4,251,125 3213892 3,791,310 4,674,330 4,343,145 4,803,741 4,963,865
1991 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 3,943,062 4,736,558 3,926,129 4,620,607 4454173 3,746,049 2,656,599
1992 4,852,011 2,544,107 4,963,865 4,803,741 2714214 2,223,923 3,356,642 3,799,240 3,791,731 4,304,092 2,442,246 1,774,908
1993 4,963,865 4,483,491 4,983,865 4,803,741 4,963,865 3,144,890 4,086,252 4171976 4,803,741 4,963,865 4,803,741 4,963,865
1994 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,803,741 4,963,865 4,814,350 4,803,741 4,105,828 4,736,989 4,963,865
1995 4,963,865 4,483,491 4,963,865 4,803,741 3,083,102 3344433 4,173,488 4,497,128 4,803,741 3,859,981 4,803,741 4,963,865
1996 4,963,865 4,483,491 4,963,865 4,803,741 4,958,559 3,689,796 4,125,905 4,869,864 4,803,741 3,955,148 3,954,167 3,420,730
1997 4,963,865 4,483,491 4,963,865 4,194,910 3,145,185 4073532 4,963,865 4,963,865 4,803,741 4,026,523 4,803,741 4,963,865
1998 4,963,865 4,483,491 4,963,865 4,803,741 4,070,338 3,221,637 4,371,752 4,219,559 4,735,728 4,240,648 3,731,600 2,740,569
1999 4,902,393 4483491 4,963,865 4,803,741 4,963,865 4,265,400 4,236,933 4,957,100 4,803,741 4,660,967 3,179,019 4,963,865
2000 4,963,865 4,483,491 4,963,865 4,803,741 4,983,865 4,495,642 4,963,865 4,814,350 4,803,741 4,963,865 4,767,688 4,963,865
2001 4,963,865 4,483,491 4,963,865 4,803,741 4,983,865 4,803,741 4,963,865 4,963,865 4,803,741 4,177,203 4,803,741 4,151,274
2002 4,003,908 4,483,491 4,963,865 4,803,741 4,482,726 3,121,866 4,514,502 4,963,865 4,803,741 4,256,509 4,803,741 4,963,865
2003 4,963,865 4,483,491 4,963,865 4,803,741 4,569,963 3,359,782 3,099,016 3,489,049 4436414 4,779,925 2,142,931 4,963,865
2004 2,668,777 4,483,491 4,963,865 4,803,741 3412,102 2,423,466 4,688,974 3,553,393 3,922,201 3,891,704 4,803,741 4,963,865
2005 4,963,865 4,483,491 4,963,865 4,803,741 3,745,185 2,899,299 3523183 3,363,060 3,653,592 2,876,593 2,089,208 3571811
2006 4,963,865 4,483,491 4,963,865 4,803,741 4,760,296 3,674,446 4,363,822 4774698 4,682,005 4,074,106 4,176,734 4,963,865
2007 4,963,865 4,483,491 4,983,865 4,803,741 4,983,865 4,219,352 4,530,363 4,949,170 4,803,741 4,954,397 3,792,997 3,135,231
2008 4,963,865 4,483,491 4,963,865 4,803,741 3,610,366 2,630,684 4,102,114 4,235,420 3,768,712 2,829,010 2,149,235 3,597,068
2009 4,963,865 4,483,491 4,963,865 4,803,741 4,863,393 3,543,976 4,657,252 4457476 4,803,741 4,963,865 4,803,741 4,963,865
2010 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,803,741 4,963,865 4,893,656 4,803,741 3,725,162 4,629,542 4,963,865
2011 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,794,956 4,963,865 4,846,073 4,803,741 4,963,865 4,803,741 4,562,730
2012 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 3,183,264 4173488 3,680,282 4313618 3,955,148 3478334 4,963,865
2013 2,979,468 4,483,491 4,963,865 4,803,741 4216532 4,587,139 4,963,865 4,963,865 4,803,741 4,963,865 4,803,741 4,963,865
2014 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,803,741 4,451,058 4,259,212 4,803,741 3875842 2,872,030 4,963,865
2015 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 3,060,468 4,963,865 4,592,295 4,559,209 4,938,536 3,616,479 3,790,201
2016 4,963,865 4,432,631 4,963,865 4,803,741 4,963,865 4,250,051 4,963,865 4679531 4,803,741 4,089,967 2,756,909 2,522,246
2017 2,878,103 4483491 4,983,865 4,803,741 3,150,394 3,114,191 4,823,794 4,963,865 4,803,741 4,319,953 3,624,153 3244392
2018 4,963,865 4,483,491 4,963,865 4,803,741 3,665,880 2,538,587 3,231,684 4,917,448 4,803,741 4,963,865 4614193 4,963,865
2019 3,684,820 4,483,491 4,983,865 4,803,741 4,934,768 3,190,938 3,753,169 4,608,156 4,505,486 4,478,564 4,276,505 4,963,865
2020 4,963,865 4,483,491 4,963,865 4,803,741 3,927,588 4,050,508 4,657,252 3,918,198 4,803,741 3,828,259 4,803,741 4,963,865
2021 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,803,741 4,963,865 4,560,573 4,803,741 3205531 4,568,145 4,963,865
2022 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,803,741 4,963,865 4,963,865 4,803,741 4,963,865 4,803,741 4,963,865
2023 4,963,865 4,483,491 4,983,865 4,803,741 4,347,907 3,252,336 3,864,197 3,489,049 3,929,882 3,796,537 3,839,046 4,963,865
2024 4,963,865 4,483,491 4,963,865 4,803,741 2,777,658 1,916,934 2,92839% 3,767,518 4,803,741 4153412 2,150,606 758,865
2025 4,963,865 4,483,491 4,963,865 4,803,741 4,268,602 4,188,653 4213141 3,482,018 4129425 4,446,842 4,803,741 4,688,685
2026 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,534,015 4,744,488 4,354,379 4,803,741 4,963,865 3,593,455 4,025,318
20271 4,963,865 4,483,491 4,963,865 4,803,741 4,963,865 4,426,569 4,284,516 4,963,865 4,803,741 4,963,865 4,803,741 4,963,865
2028 4,726,055 4,483,491 4,963,865 4,803,741 4,070,338 3313734 4,070,391 4,195,768 4,803,741 4803717 4,430,000 2,480,260
2029 4,963,865 4,455,384 4,963,865 4,803,741 1,802,201 3,098,842 3435047 4,084,740 4,803,741 3,709,301 4,276,505 4,963,865

Factor de planta = 0.92
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DEL PERU

§-‘_\T - r% PONTIFICIA
TESIS PUCP g gs gx_}\gﬁgﬁmn

1. Parametros de entrada

Parametros de entrada
Caudal (m3/s) 1.55
Longitud de Canal (m) 7400
Longitud de la tuberia Forzada (m) 735
Pendiente del canal (m) 0.001
Diametro de la tuberia forzada (m) 0.6

2. Calculo de pérdidas de energia en la tuberia forzada

En la tuberia forzada
Area del conducto (m2) 0.28
Velocidad (mv/s) 5.48
Re 3289202.16
f 0.01
Pérdida en el tinel (m) 23.03

3. Calculo de pérdidas de energia en el canal

Enel canal EC. Bernouli
Pérdida en el canal 7.400

4. Pérdida total, altura neta y potencia generada

Pérdida total (m) 30.43
Altura neta (m) 499.57
Potencia generada (kW) 6456.8
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PONTIFICIA

TESIS PUCP gR'%Eﬁ?:ﬁ’AD

DEL PERU

ARO CAUDALES CONSIDERANDO EL CAUDAL ECOLOGICO (m?/s)

Ene Feb Mar Abr May Jun Jul Ago Oct Nov Dic
1965 1.14 4.10 3.81 1.67 1.23 1.10 1.44 1.37 1.35 1.24 1.51
1966 4.01 3.19 3.71 243 0.99 1.53 141 1.48 1.81 1.63 1.76
1967 1.49 7.76 7.21 242 1.37 0.95 1.63 1.92 231 1.78 1.30
1968 1.55 1.19 2.46 1.80 0.75 0.89 1.02 1.21 1.05 1.17 0.93
1969 0.78 2.36 314 3.13 1.25 0.83 1.18 1.43 131 1.46 4.15
1970 6.02 3.09 3.20 297 2.00 1.36 1.53 1.54 1.99 1.40 2.72
1971 3.67 4.90 7.02 3.94 1.79 1.36 143 1.66 131 1.02 1.83
1972 4.83 4.12 8.48 5.07 1.90 1.60 1.64 1.50 147 1.02 241
1973 5.27 7.28 7.00 5.56 2.04 154 1.66 1.42 1.83 1.90 3.40
1974 3.95 4.49 5.59 2.69 0.98 1.52 1.57 1.67 1.69 1.15 1.27
1975 2.27 2.46 6.61 2.86 1.74 1.46 1.48 1.58 1.34 1.36 1.17
1976 2.74 4.80 4.44 2.56 1.10 1.32 1.45 1.56 121 0.91 1.77
1977 1.65 6.12 3.89 2.34 1.64 1.06 1.34 147 1.56 2.19 1.91
1978 211 4.77 2.88 1.82 1.16 1.09 1.18 1.39 1.56 1.08 1.65
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 1.46 117 0.85 0.29
1980 2.27 2.00 3.73 2.57 1.08 1.15 1.20 1.11 1.32 1.96 2.01
1981 2.70 7.45 6.07 2.68 1.31 1.40 1.62 1.37 1.79 1.90 2.52
1982 2.29 7.79 3.39 1.80 1.48 1.02 1.37 2.09 1.68 2.09 1.56
1983 2.39 1.48 3.77 3.75 1.22 1.47 1.23 1.31 1.19 0.89 1.79
1984 2.52 8.75 6.87 4.19 2.02 1.62 1.44 1.50 191 1.60 3.45
1985 2.06 3.63 5.04 3.95 1.78 1.60 1.73 1.46 1.10 1.18 2.24
1986 4.60 5.11 6.85 5.15 2.35 1.83 1.68 1.53 1.40 1.20 171
1987 4.75 4.86 3.17 1.67 0.95 0.85 1.31 1.31 1.29 1.25 2.30
1988 3.87 5.54 3.43 4.01 1.73 1.45 1.39 1.24 1.27 0.77 0.87
1989 4.13 6.43 6.05 4.11 1.80 1.15 1.49 1.22 1.59 1.56 1.88
1990 2.64 1.58 1.88 1.29 0.49 1.42 1.04 1.22 1.40 2.86 2.34
1991 2.09 2.64 5.23 242 1.80 1.31 1.53 1.27 1.44 1.25 0.86
1992 1.56 0.91 2.48 1.77 0.87 0.74 1.08 1.22 1.39 0.81 0.57
1993 2.13 4.18 5.11 3.48 1.85 1.05 1.32 1.34 1.65 2.95 4.17
1994 4.88 5.44 5.37 5.33 2.63 2.00 1.66 1.55 1.32 1.58 1.70
1995 2.64 2.30 3.77 354 1.28 111 1.35 1.45 1.24 1.62 2.10
1996 3.72 5.75 5.17 371 1.60 1.23 1.33 1.57 1.27 1.32 1.10
1997 2.25 4.51 297 1.40 121 1.36 1.70 1.73 1.30 1.68 271
1998 4.95 5.20 4.88 2.78 131 1.07 141 1.36 1.37 1.24 0.88
1999 1.58 4.98 4.84 3.78 2.29 1.42 1.37 1.60 1.50 1.06 2.72
2000 4.43 6.03 5.55 2.80 2.29 1.50 1.79 1.55 212 1.59 2.68
2001 6.22 5.23 5.84 3.83 2.36 1.62 1.73 1.79 1.35 1.77 1.34
2002 1.29 3.39 5.31 3.38 1.44 1.04 1.46 1.63 1.37 1.93 2.44
2003 4.06 4.55 5.38 3.57 1.47 1.12 1.29 1.12 1.54 0.71 1.77
2004 0.86 3.58 3.23 2.71 1.10 0.81 151 1.15 1.25 2.13 3.12
2005 3.88 3.74 4.92 3.90 1.21 0.97 1.14 1.08 0.93 0.70 1.15
2006 2.83 4.19 5.68 4.63 138 1.22 141 1.54 1.31 1.39 2.37
2007 4.56 4.81 5.82 4.31 1.84 141 1.46 1.60 1.60 1.26 1.01
2008 4.33 5.60 4.58 2.74 1.16 0.88 1.32 1.37 0.91 0.92 1.16
2009 3.49 6.71 5.79 3.45 1.57 1.18 1.50 1.44 1.78 3.07 4.49
2010 7.15 4.29 4.65 4.01 1.71 1.91 1.84 1.58 1.20 1.54 2.75
2011 3.64 6.61 8.03 6.12 242 1.60 1.65 1.56 2.01 1.78 147
2012 3.37 6.49 5.47 4.49 1.73 1.06 1.35 1.19 1.27 1.16 251
2013 0.96 6.77 6.79 2.88 1.38 1.53 1.67 1.78 1.93 1.69 2.83
2014 351 3.79 541 3.18 1.71 1.75 1.43 1.37 1.25 0.96 1.68
2015 3.94 4.51 5.27 347 1.91 1.02 1.64 1.48 1.59 1.20 1.22
2016 2.38 1.58 3.76 2.66 1.73 1.42 1.87 151 1.32 0.92 0.81
2017 0.93 2.46 4.14 1.91 1.02 1.04 1.55 1.73 1.39 1.21 1.05
2018 3.13 4.54 312 252 1.18 0.85 1.04 1.59 1.86 1.54 3.61
2019 1.19 4.59 3.29 2.26 1.59 1.06 121 1.49 1.44 1.42 214
2020 1.66 4.93 3.01 291 1.27 1.35 1.50 1.26 1.23 1.66 3.13
2021 2.84 3.70 4.55 4.62 2.30 1.76 1.85 147 1.04 1.52 2.78
2022 2.37 4.13 2.91 3.57 2.01 2.08 1.86 2.02 2.23 3.39 4.22
2023 6.12 2.07 4.39 241 1.40 1.08 1.25 1.12 1.22 1.28 2.14
2024 2.99 4.99 5.78 2.39 0.90 0.64 0.94 121 1.34 0.72 0.24
2025 2.35 541 4.02 1.85 1.38 1.40 1.36 1.12 1.43 1.70 1.51
2026 4.17 5.80 5.50 3.06 1.88 1.51 1.53 1.40 1.70 1.20 1.30
2027 2.60 5.61 9.23 5.03 2.35 1.47 1.38 1.64 2.02 2.33 1.86
2028 1.52 2.90 3.91 2.23 131 1.10 131 1.35 1.55 1.48 0.80
2029 1.95 1.59 2.21 1.67 0.58 1.03 1.11 1.32 1.20 1.42 3.31
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PONTIFICIA

TESIS PUCP ' gR‘-%Eﬁf:fAD

DEL PERU

ARO CAUDALES TURBINABLES (n¥/s)

Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
1965 1.14 1.55 1.55 1.55 1.23 1.10 1.44 1.37 1.55 1.35 1.24 1.51
1966 1.55 1.55 1.55 1.55 0.99 1.53 141 1.48 1.55 1.55 1.55 1.55
1967 1.49 1.55 1.55 1.55 1.37 0.95 1.55 1.55 1.55 1.55 1.55 1.30
1968 1.55 1.19 1.55 1.55 0.75 0.89 1.02 1.21 1.38 1.05 1.17 0.93
1969 0.78 1.55 1.55 1.55 1.25 0.83 1.18 1.43 1.55 1.31 1.46 1.55
1970 1.55 1.55 1.55 1.55 1.55 1.36 1.53 1.54 1.55 1.55 1.40 1.55
1971 1.55 1.55 1.55 1.55 1.55 1.36 1.43 1.55 1.55 131 1.02 1.55
1972 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.50 1.55 1.47 1.02 1.55
1973 1.55 1.55 1.55 1.55 1.55 1.54 1.55 1.42 1.55 1.55 1.55 1.55
1974 1.55 1.55 1.55 1.55 0.98 1.52 1.55 1.55 1.55 1.55 1.15 1.27
1975 1.55 1.55 1.55 1.55 1.55 1.46 1.48 1.55 1.55 1.34 1.36 1.17
1976 1.55 1.55 1.55 1.55 1.10 1.32 1.45 1.55 1.55 1.21 0.91 1.55
1977 1.55 1.55 1.55 1.55 1.55 1.06 1.34 1.47 1.55 1.55 1.55 1.55
1978 1.55 1.55 1.55 1.55 1.16 1.09 1.18 1.39 1.49 1.55 1.08 1.55
1979 1.26 1.55 1.55 1.55 1.28 1.01 1.36 1.46 1.55 1.17 0.85 0.29
1980 1.55 1.55 1.55 1.55 1.08 1.15 1.20 1.11 1.55 1.32 1.55 1.55
1981 1.55 1.55 1.55 1.55 1.31 1.40 1.55 1.37 1.55 1.55 1.55 1.55
1982 1.55 1.55 1.55 1.55 1.48 1.02 1.37 1.55 1.55 1.55 1.55 1.55
1983 1.55 1.48 1.55 1.55 1.22 1.47 1.23 1.31 1.55 1.19 0.89 1.55
1984 1.55 1.55 1.55 1.55 1.55 1.55 1.44 1.50 1.55 1.55 1.55 1.55
1985 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.46 1.55 1.10 1.18 1.55
1986 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.53 1.55 1.40 1.20 1.55
1987 1.55 1.55 1.55 1.55 0.95 0.85 1.31 1.31 1.40 1.29 1.25 1.55
1988 1.55 1.55 1.55 1.55 1.55 1.45 1.39 1.24 1.43 1.27 0.77 0.87
1989 1.55 1.55 1.55 1.55 1.55 1.15 1.49 1.22 1.55 1.55 1.55 1.55
1990 1.55 1.55 1.55 1.29 0.49 1.42 1.04 1.22 1.55 1.40 1.55 1.55
1991 1.55 1.55 1.55 1.55 1.55 1.31 1.53 1.27 1.54 1.44 1.25 0.86
1992 1.55 0.91 1.55 1.55 0.87 0.74 1.08 1.22 1.26 1.39 0.81 0.57
1993 1.55 155 1.55 155 1.55 1.05 1.32 1.34 1.55 155 155 1.55
1994 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.32 1.55 1.55
1995 1.55 1.55 1.55 1.55 1.28 111 1.35 1.45 1.55 1.24 1.55 1.55
1996 1.55 1.55 1.55 1.55 1.55 1.23 1.33 1.55 1.55 1.27 1.32 1.10
1997 1.55 1.55 1.55 1.40 1.21 1.36 1.55 1.55 1.55 1.30 1.55 1.55
1998 1.55 1.55 1.55 1.55 1.31 1.07 141 1.36 1.55 1.37 1.24 0.88
1999 1.55 1.55 1.55 1.55 1.55 1.42 1.37 1.55 1.55 1.50 1.06 1.55
2000 1.55 1.55 1.55 1.55 1.55 1.50 1.55 1.55 1.55 1.55 1.55 1.55
2001 1.55 1.55 1.55 155 1.55 1.55 1.55 1.55 1.55 135 155 1.34
2002 1.29 1.55 1.55 1.55 1.44 1.04 1.46 1.55 1.55 1.37 1.55 1.55
2003 1.55 1.55 1.55 1.55 1.47 1.12 1.29 112 1.48 1.54 0.71 1.55
2004 0.86 1.55 1.55 1.55 1.10 0.81 1.51 1.15 1.31 1.25 1.55 1.55
2005 1.55 1.55 1.55 1.55 1.21 0.97 1.14 1.08 1.22 0.93 0.70 1.15
2006 1.55 1.55 1.55 1.55 1.53 1.22 1.41 1.54 1.55 131 1.39 1.55
2007 1.55 1.55 1.55 1.55 1.55 1.41 1.46 1.55 1.55 1.55 1.26 1.01
2008 1.55 1.55 1.55 1.55 1.16 0.88 1.32 1.37 1.26 0.91 0.92 1.16
2009 1.55 1.55 1.55 1.55 1.55 1.18 1.50 1.44 1.55 1.55 1.55 1.55
2010 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.20 1.54 1.55
2011 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.47
2012 1.55 1.55 1.55 1.55 1.55 1.06 1.35 1.19 1.44 1.27 1.16 1.55
2013 0.96 1.55 1.55 1.55 1.38 1.53 1.55 1.55 1.55 1.55 1.55 1.55
2014 1.55 1.55 1.55 1.55 1.55 1.55 1.43 1.37 1.55 1.25 0.96 1.55
2015 1.55 1.55 1.55 1.55 1.55 1.02 1.55 1.48 1.52 1.55 1.20 1.22
2016 1.55 1.55 1.55 1.55 1.55 1.42 1.55 1.51 1.55 1.32 0.92 0.81
2017 0.93 1.55 1.55 1.55 1.02 1.04 1.55 1.55 1.55 1.39 1.21 1.05
2018 1.55 1.55 1.55 1.55 1.18 0.85 1.04 1.55 1.55 1.55 1.54 1.55
2019 1.19 1.55 1.55 1.55 1.55 1.06 1.21 1.49 1.50 1.44 1.42 1.55
2020 1.55 1.55 1.55 1.55 1.27 1.35 1.50 1.26 1.55 1.23 1.55 1.55
2021 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.47 1.55 1.04 1.52 1.55
2022 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55
2023 1.55 1.55 1.55 1.55 1.40 1.08 1.25 1.12 1.31 1.22 1.28 1.55
2024 1.55 1.55 1.55 1.55 0.90 0.64 0.94 1.21 1.55 1.34 0.72 0.24
2025 1.55 1.55 1.55 1.55 1.38 1.40 1.36 1.12 1.38 1.43 1.55 1.51
2026 1.55 1.55 1.55 1.55 1.55 1.51 1.53 1.40 1.55 1.55 1.20 1.30
2027 1.55 1.55 1.55 1.55 1.55 1.47 1.38 1.55 1.55 1.55 1.55 1.55
2028 1.52 1.55 1.55 1.55 1.31 1.10 131 1.35 1.55 1.55 1.48 0.80
2029 1.55 1.55 1.55 1.55 0.58 1.03 1.11 1.32 1.55 1.20 1.42 1.55

Los caudales turbinables se obtuvieron bajo la condicién: si Qcaptado>Qdisefio entonces el caudal
turbinable sera el Qdisefio. En caso contrario sera el Qcaptado.
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PONTIFICIA

TESIS PUCP gR'%Eﬁ?:ﬁ’AD

DEL PERU

ARlO POTENCIAS EFECTIVAS (kW)
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

1965 4756.04 6456.84 6456.84 6456.84 510331 4597.76 6008.51 5687.02 6456.84 5619.50 5166.90 6306.91
1966 6456.84 6456.84 6456.84 6456.84 4123.64 6365.42 5891.37 614491 6456.84 6456.84 6456.84 6456.84
1967 6199.24 6456.84 6456.84 6456.84 5699.63 3948.20 6456.84 6456.84 6456.84 6456.84 6456.84 5416.19
1968 6456.84 4954.65 6456.84 6456.84 312267 3692.63 4230.20 5058.75 5750.82 4362.97 4858.09 3860.24
1969 3256.47 6456.84 6456.84 6456.84 5188.50 3431.07 4922.35 5953.24 6456.84 543847 6093.32 6456.84
1970 6456.84 6456.84 6456.84 6456.84 6456.84 5662.62 6381.21 643242 6456.84 6456.84 5837.76 6456.84
1971 6456.84 6456.84 6456.84 6456.84 6456.84 5673.27 5955.27 6456.84 6456.84 547042 4229.82 6456.84
1972 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6230.10 6456.84 6109.33 424047 6456.84
1973 6456.84 6456.84 6456.84 6456.84 6456.84 6397.37 6456.84 5931.94 6456.84 6456.84 6456.84 6456.84
1974 6456.84 6456.84 6456.84 6456.84 4081.04 6312.18 6456.84 6456.84 6456.84 6456.84 4794.19 530344
1975 6456.84 6456.84 6456.84 6456.84 6456.84 6099.21 6157.59 6456.84 6456.84 5598.20 5667.38 4863.71
1976 6456.84 6456.84 6456.84 6456.84 4570.88 5513.54 6029.81 6456.84 6456.84 5033.83 3782.58 6456.84
1977 6456.84 6456.84 6456.84 6456.84 6456.84 4406.09 5561.27 6123.61 6456.84 6456.84 6456.84 6456.84
1978 6456.84 6456.84 6456.84 6456.84 4815.80 4555.17 4901.06 5804.16 6219.36 6456.84 4506.68 6456.84
1979 5252.14 6456.84 6456.84 6456.84 5337.58 421441 5657.11 6070.37 6456.84 4863.45 3537.66 1188.07
1980 6456.84 6456.84 6456.84 6456.84 4517.64 4778.79 5018.19 461151 6456.84 5481.07 6456.84 6456.84
1981 6456.84 6456.84 6456.84 6456.84 5476.01 5833.00 6456.84 5718.97 6456.84 6456.84 6456.84 6456.84
1982 6456.84 6456.84 6456.84 6456.84 6146.87 4267.66 5721.00 6456.84 6456.84 6456.84 6456.84 6456.84
1983 6456.84 6149.79 6456.84 6456.84 5082.01 6109.86 5103.38 5474.05 6456.84 4959.29 3697.39 6456.84
1984 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 5997.86 6240.75 6456.84 6456.84 6456.84 6456.84
1985 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6070.37 6456.84 4597.24 4911.33 6456.84
1986 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6368.53 6456.84 5843.12 5017.82 6456.84
1987 6456.84 6456.84 6456.84 6456.84 3942.61 3522.25 5454.78 5463.40 5825.36 5363.93 5198.84 6456.84
1988 6456.84 6456.84 6456.84 6456.84 6456.84 6045.97 5806.19 5175.89 5942.49 5300.04 3207.56 362347
1989 6456.84 6456.84 6456.84 6456.84 6456.84 4789.44 6189.53 5090.70 6456.84 6456.84 6456.84 6456.84
1990 6456.84 6456.84 6456.84 5380.66 2057.82 5907.54 4315.39 5090.70 6456.84 583247 6456.84 6456.84
1991 6456.84 6456.84 6456.84 6456.84 6456.84 5470.94 6359.91 5271.73 6411.03 5981.55 5198.84 3567.09
1992 6456.84 3782.05 6456.84 6456.84 3644.45 3085.66 4507.06 5101.35 5260.98 5779.23 3388.58 2383.22
1993 6456.84 6456.84 6456.84 6456.84 6456.84 4363.49 5486.73 5601.83 6456.84 6456.84 6456.84 6456.84
1994 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 5513.01 6456.84 6456.84
1995 6456.84 6456.84 6456.84 6456.84 5348.23 4640.36 5603.86 6038.42 6456.84 5182.91 6456.84 6456.84
1996 6456.84 6456.84 6456.84 6456.84 6456.84 5119.54 5539.97 6456.84 6456.84 5310.69 5486.35 4593.11
1997 6456.84 6456.84 6456.84 5820.38 5028.77 5651.97 6456.84 6456.84 6456.84 5406.53 6456.84 6456.84
1998 6456.84 6456.84 6456.84 6456.84 5465.36 4469.98 5870.08 5665.72 6456.84 5694.04 5177.54 3679.84
1999 6456.84 6456.84 6456.84 6456.84 6456.84 5918.18 5689.05 6456.84 6456.84 6258.41 4410.85 6456.84
2000 6456.84 6456.84 6456.84 6456.84 6456.84 6237.64 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84
2001 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 5608.85 6456.84 5574.03
2002 5376.16 6456.84 6456.84 6456.84 6019.09 433155 6061.75 6456.84 6456.84 5715.34 6456.84 6456.84
2003 6456.84 6456.84 6456.84 6456.84 6136.22 4661.65 5369.59 4686.05 6155.46 6418.14 2973.29 6456.84
2004 3583.44 6456.84 6456.84 6456.84 4581.53 3362.53 6296.02 4771.24 5442.01 5225.50 6456.84 6456.84
2005 6456.84 6456.84 6456.84 6456.84 5028.77 4022.74 4730.68 4515.68 5069.31 3862.48 2898.75 4796.06
2006 6456.84 6456.84 6456.84 6456.84 6391.79 5098.24 5859.43 6411.12 6456.84 5470.42 5795.16 6456.84
2007 6456.84 6456.84 6456.84 6456.84 6456.84 5854.29 6083.05 6456.84 6456.84 6456.84 5262.73 4209.76
2008 6456.84 6456.84 6456.84 6456.84 4847.74 3650.04 5508.03 5687.02 5229.04 3798.59 3814.53 4829.89
2009 6456.84 6456.84 6456.84 6456.84 6456.84 4917.22 6253.43 5985.18 6456.84 6456.84 6456.84 6456.84
2010 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 5001.88 642343 6456.84
2011 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6126.51
2012 6456.84 6456.84 6456.84 6456.84 6456.84 4416.74 5603.86 494162 5985.09 5310.69 4826.14 6456.84
2013 4000.62 6456.84 6456.84 6456.84 5742.22 6365.42 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84
2014 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 5976.56 5718.97 6456.84 5204.21 3984.90 6456.84
2015 6456.84 6456.84 6456.84 6456.84 6456.84 4246.36 6456.84 6166.21 6325.84 6456.84 5017.82 5089.21
2016 6456.84 6456.84 6456.84 6456.84 6456.84 5896.89 6456.84 6283.34 6456.84 5491.72 3825.17 3386.69
2017 3865.32 6456.84 6456.84 6456.84 4230.12 4320.90 6456.84 6456.84 6456.84 5800.53 5028.46 4356.34
2018 6456.84 6456.84 6456.84 6456.84 4922.28 3522.25 434733 6456.84 6456.84 6456.84 6402.13 6456.84
2019 494771 6456.84 6456.84 6456.84 6456.84 442738 5039.49 6187.50 6251.30 6013.50 5933.59 6456.84
2020 6456.84 6456.84 6456.84 6456.84 5273.69 5620.02 625343 5261.08 6456.84 5140.31 6456.84 6456.84
2021 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6123.61 6456.84 4331.02 6338.24 6456.84
2022 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84 6456.84
2023 6456.84 6456.84 6456.84 6456.84 5838.06 451257 5188.57 4686.05 5452.66 5097.72 5326.62 6456.84
2024 6456.84 6456.84 6456.84 6456.84 3729.64 2659.72 3932.04 5058.75 6456.84 5576.91 2983.94 1018.95
2025 6456.84 6456.84 6456.84 6456.84 573157 5811.70 5657.11 467541 5729.52 5970.90 6456.84 6295.63
2026 6456.84 6456.84 6456.84 6456.84 6456.84 6290.88 6370.56 5846.75 6456.84 6456.84 4985.87 5404.91
2027 6456.84 6456.84 6456.84 6456.84 6456.84 6141.80 5752.94 6456.84 6456.84 6456.84 6456.84 6456.84
2028 6345.81 6456.84 6456.84 6456.84 5465.36 4597.76 5465.43 5633.78 6456.84 6450.09 6146.56 3330.32
2029 6456.84 6456.84 6456.84 6456.84 2419.87 4299.60 4613.55 5484.70 6456.84 4980.59 5933.59 6456.84
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A ENERGIA (kWh)
Ene Feb Mar Abr May Jun Jul Ag Sep Oct Nov Dic

1965 3,538,494 4,338,996 4,803,889 4,648,924 3,796,861 3,310,388 4470331 4,231,143 4,648,924 4,180,908 3,720,164 4,692,339
1966 4,803,889 4,338,996 4,803,889 4,648,924 3,067,987 4,583,106 4,383,183 4571813 4,648,924 4,803,889 4,648,924 4,803,889
1967 4,612,231 4,338,096 4,803,889 4,648,924 4,240,524 2,842,702 4,803,889 4,803,889 4,648,924 4,803,889 4,648,924 4,029,642
1968 4,803,889 3329522 4,803,889 4,648,924 2,323,269 2,658,695 3,147,266 3763714 4,140,589 3,246,048 3497822 2,872,019
1969 2422813 4,338,996 4,803,889 4,648,924 3,860,242 2,474,688 3,662,231 4,429,207 4,648,924 4,046,225 4,387,191 4,803,889
1970 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,077,086 4,747,620 4,785,721 4,648,924 4,803,889 4,203,184 4,803,889
1971 4,803,889 4,338,096 4,803,889 4,648,924 4,803,889 4,084,752 4430718 4,803,889 4,648,924 4,069,992 3045471 4,803,889
1972 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889 4,635,193 4,648,924 4,545,345 3,053,138 4,803,889
1973 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,606,107 4,803,889 4,413,362 4,648,924 4,803,889 4,648,924 4,803,889
1974 4,803,889 4,338,096 4,803,889 4,648,924 3,036,297 4,544,171 4,803,889 4,803,889 4,648,924 4,803,889 3451820 3,945,756
1975 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,391,432 4,581,246 4,803,889 4,648,924 4,165,063 4,080,512 3,618,602
1976 4,803,889 4,338,996 4,803,889 4,648,924 3,400,734 3,969,748 4,486,176 4,803,889 4,648,924 3,745,168 2,123458 4,803,889
1977 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 3172382 4,137,584 4,555,968 4,648,924 4,803,889 4,648,924 4,803,889
1978 4,803,889 4,338,096 4,803,889 4,648,924 3,582,953 3219720 3,646,386 4,318,291 4,477,936 4,803,889 3244812 4,803,889
1979 3,907,591 4,338,996 4,803,889 4,648,924 3,971,157 3034311 4,208,887 4,516,355 4,648,924 3618407 25471117 883,927
1980 4,803,889 4,338,996 4,803,889 4,648,924 3,361,121 340721 3,733,534 3430,967 4,648,924 4,077,915 4,648,924 4,803,889
1981 4,803,889 4,338,996 4,803,889 4,648,924 4,074,150 4,199,757 4,803,889 4,254.911 4,648,924 4,803,889 4,648,924 4,803,889
1982 4,803,889 4,338,996 4,803,889 4,648,924 4,573,210 3072112 4,256,422 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889
1983 4,803,889 4,132,661 4,803,889 4,648,924 3,781,016 4,399,098 3,796,915 4,072,693 4,648,924 3,689,710 2,662,122 4,803,889
1984 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,648,924 4,462,408 4,643,116 4,648,924 4,803,889 4,648,924 4,803,889
1985 4,803,889 4,338,096 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889 4,516,355 4,648,924 3420344 3,536,157 4,803,889
1986 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889 4,738,186 4,648,924 4,347,281 3612821 4,803,889
1987 4,803,889 4,338,996 4,803,889 4,648,924 2,933,304 2,536,023 4,058,359 4,064,770 4,194,258 3,990,767 3,743,165 4,803,889
1988 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,353,097 4,319,802 3,850,861 4,2785% 3043232 2,309,441 2,695,859
1989 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 3448393 4,605,014 3,787,481 4,648,924 4,803,889 4,648,924 4,803,889
1990 4,803,889 4,338,996 4,803,889 3874073 1,531,014 4,253,426 3,210,647 3,787,481 4,648,924 4,339,359 4,648,924 4,803,889
1991 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 3,939,080 4731175 3,922,164 4,615,941 4,450,274 3,743,165 2653916
1992 4,803,889 2,541,538 4,803,889 4,648,924 2711473 2201611 3,353,252 3,795,404 3,787,908 4,299,746 2,439,780 1773116
1993 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 3141714 4,082,126 4,167,763 4,648,924 4,803,889 4,648,924 4,803,889
1994 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889 4,803,889 4,648,924 4,101,682 4,648,924 4,803,889
199 4,803,889 4,338,996 4,803,889 4,648,924 3,979,080 3,341,056 4,169,274 4,492,587 4,648,924 3,856,084 4,648,924 4,803,889
1996 4,803,889 4,338,096 4,803,889 4,648,924 4,803,889 3,686,070 4,121,739 4,803,889 4,648,924 3,951,154 3,950,174 3417216
1997 4,803,889 4,338,996 4,803,889 4,190,674 3,741,403 4,069,419 4,803,889 4,803,889 4,648,924 4,022,457 4,648,924 4,803,889
1998 4,803,889 4,338,996 4,803,889 4,648,924 4,066,228 3218384 4,367,338 4,215,298 4,648,924 4,236,366 3721831 2,731,802
1999 4,803,889 4,338,096 4,803,889 4,648,924 4,803,889 4,261,093 4,232,654 4,803,889 4,648,924 4,656,260 3,175,809 4,803,889
2000 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,491,102 4,803,889 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889
2001 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889 4,803,889 4,648,924 4,172,985 4,648,924 4,147,082
2002 3,999,865 4,338,996 4,803,889 4,648,924 4,478,200 3118714 4,509,943 4,803,889 4,648,924 4,252,211 4,648,924 4,803,889
2003 4,803,889 4,338,096 4,803,889 4,648,924 4,565,348 3,356,390 3,994,078 3,486,425 4,431,034 4,775,098 2,140,767 4,803,889
2004 2,666,082 4,338,996 4,803,889 4,648,924 3,408,657 2,421,019 4,684,239 3,549,805 3,918,246 3887774 4,648,924 4,803,889
2005 4,803,889 4,338,996 4,803,889 4,648,924 3,741,403 2,896,371 3,519,626 3,359,664 3,649,902 2,873,688 2,087,099 3,568,210
2006 4,803,889 4,338,996 4,803,889 4,648,924 4,755,489 3,670,736 4,359,415 4,769,876 4,648,924 4,069,992 4172516 4,803,889
2007 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,215,091 4,525,189 4,803,889 4,648,924 4,803,889 3,789,167 3,132,085
2008 4,803,889 4,338,996 4,803,889 4,648,924 3,606,720 2,628,021 4,097,971 4,231,143 3,764,907 2,826,153 2,146,459 3,593,436
2009 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 3540397 4,652,549 4,452,975 4,648,924 4,803,889 4,648,924 4,803,889
2010 4,803,889 4,338,096 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889 4,803,889 4,648,924 3,721,400 4,624,868 4,803,889
2011 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889 4,803,889 4,648,924 4,803,889 4,648,924 4,558,122
2012 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 3,180,049 4,169,274 3,676,566 4,309,262 3,951,154 3474801 4,803,889
2013 2,076,459 4,338,996 4,803,889 4,648,924 4212014 4,583,106 4,803,889 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889
2014 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,648,924 4,446,563 4,254,911 4,648,924 3,871,929 2,869,130 4,803,889
2015 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 3057318 4,803,889 4,587,658 4,554,605 4,803,889 3612821 3,786,373
2016 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,245,759 4,803,889 4,674,806 4,648,924 4,085,837 2,754,126 2,519,699
217 2,875,719 4,338,096 4,803,889 4,648,924 314713 311,047 4,803,889 4,803,889 4,648,924 4,315,591 3,620,494 3,241,116
2018 4,803,889 4,338,996 4,803,889 4,648,924 3,662,178 2,536,023 3234414 4,803,889 4,648,924 4,803,889 4,609,534 4,803,889
2019 3,681,099 4,338,996 4,803,889 4,648,924 4,803,889 3,187,716 3,749,319 4,603,503 4,500,937 4474042 4212181 4,803,889
2020 4,803,889 4,338,996 4,803,889 4,648,924 3,923,622 4,046,418 4,652,549 3914242 4,648,924 3824393 4,648,924 4,803,889
2021 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889 4,555,968 4,648,924 3222280 4563532 4,803,889
2022 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889
2023 4,803,889 4,338,996 4,803,889 4,648,924 4343511 3,249,052 3,860,295 3486425 3925913 3,792,703 3,835,169 4,803,889
2024 4,803,889 4,338,996 4,803,889 4,648,924 2,774,853 1,914,998 2,925,435 3,763,714 4,648924 4149218 2,148434 758,098
2025 4,803,889 4,338,996 4,803,889 4,648,924 4,264,291 4184423 4,208,887 3478502 4,125,255 4,442,352 4,648,924 4,683,951
2026 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 4529431 4,739,697 4,349,982 4,648,924 4,803,889 3,589,826 4,021,253
2027 4,803,889 4,338,996 4,803,889 4,648,924 4,803,889 442209 4,280,190 4,803,889 4,648,924 4,803,889 4,648,924 4,803,889
2028 4,721,082 4,338,096 4,803,889 4,648,924 4,086,228 3,310,388 4,086,281 4,191,531 4,648,924 4,798,866 4,425,526 2471756
2029 4,803,889 4,338,996 4,803,889 4,648,924 1,800,381 3,095,713 3432478 4,080,615 4,648,924 3,705,555 4212181 4,803,889

Factor de planta = 0.93
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1. Parametros de entrada

Parametros de entrada
Caudal (m3/s) 15
Longitud de Canal (m) 7400
Longitud de la tuberia Forzada (m) 735
Pendiente del canal (m) 0.001
Diametro de la tuberia forzada (m) 0.6
2. Calculo de pérdidas de energia en la tuberia forzada
En la tuberia forzada
Avrea del conducto (m2) 0.28
Velocidad (mvs) 531
Re 3183098.86
f 0.01
Pérdida en el tinel (m) 21.60
3. Calculo de pérdidas de energia en el canal
En el canal EC. Bernoulli
Peérdida en el canal 7.400
4. Pérdida total, altura neta y potencia generada
Pérdida total (m) 29.00
Altura neta (m) 501.00
Potencia generada (kW) 6266.4
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ARO CAUDALES CONSIDERANDO EL CAUDAL ECOLOGICO (m?/s)

Ene Feb Mar Abr May Jun Jul Ago Oct Nov Dic
1965 1.14 4.10 3.81 1.67 1.23 1.10 1.44 1.37 1.35 1.24 1.51
1966 4.01 3.19 3.71 243 0.99 1.53 141 1.48 1.81 1.63 1.76
1967 1.49 7.76 7.21 242 1.37 0.95 1.63 1.92 231 1.78 1.30
1968 1.55 1.19 2.46 1.80 0.75 0.89 1.02 1.21 1.05 1.17 0.93
1969 0.78 2.36 314 3.13 1.25 0.83 1.18 1.43 131 1.46 4.15
1970 6.02 3.09 3.20 297 2.00 1.36 1.53 1.54 1.99 1.40 2.72
1971 3.67 4.90 7.02 3.94 1.79 1.36 143 1.66 131 1.02 1.83
1972 4.83 4.12 8.48 5.07 1.90 1.60 1.64 1.50 147 1.02 241
1973 5.27 7.28 7.00 5.56 2.04 154 1.66 1.42 1.83 1.90 3.40
1974 3.95 4.49 5.59 2.69 0.98 1.52 1.57 1.67 1.69 1.15 1.27
1975 2.27 2.46 6.61 2.86 1.74 1.46 1.48 1.58 1.34 1.36 1.17
1976 2.74 4.80 4.44 2.56 1.10 1.32 1.45 1.56 121 0.91 1.77
1977 1.65 6.12 3.89 2.34 1.64 1.06 1.34 147 1.56 2.19 1.91
1978 211 4.77 2.88 1.82 1.16 1.09 1.18 1.39 1.56 1.08 1.65
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 1.46 117 0.85 0.29
1980 2.27 2.00 3.73 2.57 1.08 1.15 1.20 1.11 1.32 1.96 2.01
1981 2.70 7.45 6.07 2.68 1.31 1.40 1.62 1.37 1.79 1.90 2.52
1982 2.29 7.79 3.39 1.80 1.48 1.02 1.37 2.09 1.68 2.09 1.56
1983 2.39 1.48 3.77 3.75 1.22 1.47 1.23 1.31 1.19 0.89 1.79
1984 2.52 8.75 6.87 4.19 2.02 1.62 1.44 1.50 191 1.60 3.45
1985 2.06 3.63 5.04 3.95 1.78 1.60 1.73 1.46 1.10 1.18 2.24
1986 4.60 5.11 6.85 5.15 2.35 1.83 1.68 1.53 1.40 1.20 171
1987 4.75 4.86 3.17 1.67 0.95 0.85 1.31 1.31 1.29 1.25 2.30
1988 3.87 5.54 3.43 4.01 1.73 1.45 1.39 1.24 1.27 0.77 0.87
1989 4.13 6.43 6.05 4.11 1.80 1.15 1.49 1.22 1.59 1.56 1.88
1990 2.64 1.58 1.88 1.29 0.49 1.42 1.04 1.22 1.40 2.86 2.34
1991 2.09 2.64 5.23 242 1.80 1.31 1.53 1.27 1.44 1.25 0.86
1992 1.56 0.91 2.48 1.77 0.87 0.74 1.08 1.22 1.39 0.81 0.57
1993 2.13 4.18 5.11 3.48 1.85 1.05 1.32 1.34 1.65 2.95 4.17
1994 4.88 5.44 5.37 5.33 2.63 2.00 1.66 1.55 1.32 1.58 1.70
1995 2.64 2.30 3.77 354 1.28 111 1.35 1.45 1.24 1.62 2.10
1996 3.72 5.75 5.17 371 1.60 1.23 1.33 1.57 1.27 1.32 1.10
1997 2.25 4.51 297 1.40 121 1.36 1.70 1.73 1.30 1.68 271
1998 4.95 5.20 4.88 2.78 131 1.07 141 1.36 1.37 1.24 0.88
1999 1.58 4.98 4.84 3.78 2.29 1.42 1.37 1.60 1.50 1.06 2.72
2000 4.43 6.03 5.55 2.80 2.29 1.50 1.79 1.55 212 1.59 2.68
2001 6.22 5.23 5.84 3.83 2.36 1.62 1.73 1.79 1.35 1.77 1.34
2002 1.29 3.39 5.31 3.38 1.44 1.04 1.46 1.63 1.37 1.93 2.44
2003 4.06 4.55 5.38 3.57 1.47 1.12 1.29 1.12 1.54 0.71 1.77
2004 0.86 3.58 3.23 2.71 1.10 0.81 151 1.15 1.25 2.13 3.12
2005 3.88 3.74 4.92 3.90 1.21 0.97 1.14 1.08 0.93 0.70 1.15
2006 2.83 4.19 5.68 4.63 138 1.22 141 1.54 1.31 1.39 2.37
2007 4.56 4.81 5.82 4.31 1.84 141 1.46 1.60 1.60 1.26 1.01
2008 4.33 5.60 4.58 2.74 1.16 0.88 1.32 1.37 0.91 0.92 1.16
2009 3.49 6.71 5.79 3.45 1.57 1.18 1.50 1.44 1.78 3.07 4.49
2010 7.15 4.29 4.65 4.01 1.71 1.91 1.84 1.58 1.20 1.54 2.75
2011 3.64 6.61 8.03 6.12 242 1.60 1.65 1.56 2.01 1.78 147
2012 3.37 6.49 5.47 4.49 1.73 1.06 1.35 1.19 1.27 1.16 251
2013 0.96 6.77 6.79 2.88 1.38 1.53 1.67 1.78 1.93 1.69 2.83
2014 351 3.79 541 3.18 1.71 1.75 1.43 1.37 1.25 0.96 1.68
2015 3.94 4.51 5.27 347 1.91 1.02 1.64 1.48 1.59 1.20 1.22
2016 2.38 1.58 3.76 2.66 1.73 1.42 1.87 151 1.32 0.92 0.81
2017 0.93 2.46 4.14 1.91 1.02 1.04 1.55 1.73 1.39 1.21 1.05
2018 3.13 4.54 312 252 1.18 0.85 1.04 1.59 1.86 1.54 3.61
2019 1.19 4.59 3.29 2.26 1.59 1.06 121 1.49 1.44 1.42 214
2020 1.66 4.93 3.01 291 1.27 1.35 1.50 1.26 1.23 1.66 3.13
2021 2.84 3.70 4.55 4.62 2.30 1.76 1.85 147 1.04 1.52 2.78
2022 2.37 4.13 2.91 3.57 2.01 2.08 1.86 2.02 2.23 3.39 4.22
2023 6.12 2.07 4.39 241 1.40 1.08 1.25 1.12 1.22 1.28 2.14
2024 2.99 4.99 5.78 2.39 0.90 0.64 0.94 121 1.34 0.72 0.24
2025 2.35 541 4.02 1.85 1.38 1.40 1.36 1.12 1.43 1.70 1.51
2026 4.17 5.80 5.50 3.06 1.88 1.51 1.53 1.40 1.70 1.20 1.30
2027 2.60 5.61 9.23 5.03 2.35 1.47 1.38 1.64 2.02 2.33 1.86
2028 1.52 2.90 3.91 2.23 131 1.10 131 1.35 1.55 1.48 0.80
2029 1.95 1.59 2.21 1.67 0.58 1.03 1.11 1.32 1.20 1.42 3.31
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PONTIFICIA

TESIS PUCP ' gR‘-%Eﬁf:fAD

DEL PERU

ARO CAUDALES TURBINABLES (m®/s)

Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
1965 1.14 1.50 1.50 1.50 1.23 1.10 1.44 1.37 1.50 1.35 1.24 1.50
1966 1.50 1.50 1.50 1.50 0.99 1.50 141 1.48 1.50 1.50 1.50 1.50
1967 1.49 1.50 1.50 1.50 1.37 0.95 1.50 1.50 1.50 1.50 1.50 1.30
1968 1.50 1.19 1.50 1.50 0.75 0.89 1.02 121 1.38 1.05 1.17 0.93
1969 0.78 1.50 1.50 1.50 1.25 0.83 1.18 1.43 1.50 1.31 1.46 1.50
1970 1.50 1.50 1.50 1.50 1.50 1.36 1.50 1.50 1.50 1.50 1.40 1.50
1971 1.50 1.50 1.50 1.50 1.50 1.36 1.43 1.50 1.50 1.31 1.02 1.50
1972 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.47 1.02 1.50
1973 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.42 1.50 1.50 1.50 1.50
1974 1.50 1.50 1.50 1.50 0.98 1.50 1.50 1.50 1.50 1.50 1.15 1.27
1975 1.50 1.50 1.50 1.50 1.50 1.46 1.48 1.50 1.50 1.34 1.36 117
1976 1.50 1.50 1.50 1.50 1.10 1.32 1.45 1.50 1.50 1.21 0.91 1.50
1977 1.50 1.50 1.50 1.50 1.50 1.06 1.34 1.47 1.50 1.50 1.50 1.50
1978 1.50 1.50 1.50 1.50 1.16 1.09 1.18 1.39 1.49 1.50 1.08 1.50
1979 1.26 1.50 1.50 1.50 1.28 1.01 1.36 1.46 1.50 1.17 0.85 0.29
1980 1.50 1.50 1.50 1.50 1.08 1.15 1.20 111 1.50 1.32 1.50 1.50
1981 1.50 1.50 1.50 1.50 131 1.40 1.50 1.37 1.50 1.50 1.50 1.50
1982 1.50 1.50 1.50 1.50 1.48 1.02 1.37 1.50 1.50 1.50 1.50 1.50
1983 1.50 1.48 1.50 1.50 1.22 1.47 1.23 1.31 1.50 1.19 0.89 1.50
1984 1.50 1.50 1.50 1.50 1.50 1.50 1.44 1.50 1.50 1.50 1.50 1.50
1985 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.46 1.50 1.10 1.18 1.50
1986 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.40 1.20 1.50
1987 1.50 1.50 1.50 1.50 0.95 0.85 1.31 1.31 1.40 1.29 1.25 1.50
1988 1.50 1.50 1.50 1.50 1.50 1.45 1.39 1.24 1.43 1.27 0.77 0.87
1989 1.50 1.50 1.50 1.50 1.50 1.15 1.49 1.22 1.50 1.50 1.50 1.50
1990 1.50 1.50 1.50 1.29 0.49 1.42 1.04 1.22 1.50 1.40 1.50 1.50
1991 1.50 1.50 1.50 1.50 1.50 1.31 1.50 1.27 1.50 1.44 1.25 0.86
1992 1.50 0.91 1.50 1.50 0.87 0.74 1.08 1.22 1.26 1.39 0.81 0.57
1993 1.50 1.50 1.50 1.50 1.50 1.05 1.32 1.34 1.50 1.50 1.50 1.50
1994 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.32 1.50 1.50
1995 1.50 1.50 1.50 1.50 1.28 1.11 1.35 1.45 1.50 1.24 1.50 1.50
1996 1.50 1.50 1.50 1.50 1.50 1.23 1.33 1.50 1.50 1.27 1.32 1.10
1997 1.50 1.50 1.50 1.40 121 1.36 1.50 1.50 1.50 1.30 1.50 1.50
1998 1.50 1.50 1.50 1.50 1.31 1.07 1.41 1.36 1.50 1.37 1.24 0.88
1999 1.50 1.50 1.50 1.50 1.50 1.42 1.37 1.50 1.50 1.50 1.06 1.50
2000 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
2001 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.35 1.50 1.34
2002 1.29 1.50 1.50 1.50 1.44 1.04 1.46 1.50 1.50 1.37 1.50 1.50
2003 1.50 1.50 1.50 1.50 147 1.12 1.29 1.12 1.48 1.50 0.71 1.50
2004 0.86 1.50 1.50 1.50 1.10 0.81 1.50 1.15 131 1.25 1.50 1.50
2005 1.50 1.50 1.50 1.50 1.21 0.97 1.14 1.08 1.22 0.93 0.70 1.15
2006 1.50 1.50 1.50 1.50 1.50 1.22 141 1.50 1.50 1.31 1.39 1.50
2007 1.50 1.50 1.50 1.50 1.50 141 1.46 1.50 1.50 1.50 1.26 1.01
2008 1.50 1.50 1.50 1.50 1.16 0.88 1.32 1.37 1.26 0.91 0.92 1.16
2009 1.50 1.50 1.50 1.50 1.50 1.18 1.50 1.44 1.50 1.50 1.50 1.50
2010 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.20 1.50 1.50
2011 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.47
2012 1.50 1.50 1.50 1.50 1.50 1.06 1.35 1.19 1.44 1.27 1.16 1.50
2013 0.96 1.50 1.50 1.50 1.38 1.50 1.50 1.50 1.50 1.50 1.50 1.50
2014 1.50 1.50 1.50 1.50 1.50 1.50 1.43 1.37 1.50 1.25 0.96 1.50
2015 1.50 1.50 1.50 1.50 1.50 1.02 1.50 1.48 1.50 1.50 1.20 1.22
2016 1.50 1.50 1.50 1.50 1.50 1.42 1.50 1.50 1.50 1.32 0.92 0.81
2017 0.93 1.50 1.50 1.50 1.02 1.04 1.50 1.50 1.50 1.39 1.21 1.05
2018 1.50 1.50 1.50 1.50 1.18 0.85 1.04 1.50 1.50 1.50 1.50 1.50
2019 1.19 1.50 1.50 1.50 1.50 1.06 1.21 1.49 1.50 1.44 1.42 1.50
2020 1.50 1.50 1.50 1.50 1.27 1.35 1.50 1.26 1.50 1.23 1.50 1.50
2021 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.47 1.50 1.04 1.50 1.50
2022 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
2023 1.50 1.50 1.50 1.50 1.40 1.08 1.25 1.12 131 1.22 1.28 1.50
2024 1.50 1.50 1.50 1.50 0.90 0.64 0.94 121 1.50 1.34 0.72 0.24
2025 1.50 1.50 1.50 1.50 1.38 1.40 1.36 1.12 1.38 1.43 1.50 1.50
2026 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.40 1.50 1.50 1.20 1.30
2027 1.50 1.50 1.50 1.50 1.50 1.47 1.38 1.50 1.50 1.50 1.50 1.50
2028 1.50 1.50 1.50 1.50 131 1.10 1.31 1.35 1.50 1.50 1.48 0.80
2029 1.50 1.50 1.50 1.50 0.58 1.03 1.11 1.32 1.50 1.20 1.42 1.50

Los caudales turbinables se obtuvieron bajo la condicion: si Qcaptado>Qdisefio entonces el
caudal turbinable sera el Qdisefio. En caso contrario sera el Qcaptado.
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PONTIFICIA

TESIS PUCP gR'%Eﬁ?:ﬁ’AD

DEL PERU

ARO POTENCIAS EFECTIVAS (kW)
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

1965 4769.64 6266.43 6266.43 6266.43 5117.91 4610.91 6025.70 5703.29 6266.43 5635.57 5181.68 6266.43
1966 6266.43 6266.43 6266.43 6266.43 4135.43 6266.43 5908.23 6162.49 6266.43 6266.43 6266.43 6266.43
1967 6216.97 6266.43 6266.43 6266.43 5715.93 3959.49 6266.43 6266.43 6266.43 6266.43 6266.43 5431.68
1968 6266.43 4968.82 6266.43 6266.43 3131.61 3703.19 4242.30 5073.23 5767.27 4375.45 4871.98 3871.28
1969 3265.78 6266.43 6266.43 6266.43 5203.34 3446.90 4936.43 5970.26 6266.43 5454.03 6110.75 6266.43
1970 6266.43 6266.43 6266.43 6266.43 6266.43 5678.82 6266.43 6266.43 6266.43 6266.43 5854.45 6266.43
1971 6266.43 6266.43 6266.43 6266.43 6266.43 5689.50 5972.30 6266.43 6266.43 5486.07 4241.92 6266.43
1972 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6247.92 6266.43 6126.81 4252.60 6266.43
1973 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 5948.91 6266.43 6266.43 6266.43 6266.43
1974 6266.43 6266.43 6266.43 6266.43 4092.72 6266.43 6266.43 6266.43 6266.43 6266.43 4807.91 5318.61
1975 6266.43 6266.43 6266.43 6266.43 6266.43 6116.66 6175.20 6266.43 6266.43 5614.22 5683.59 48717.63
1976 6266.43 6266.43 6266.43 6266.43 4583.95 5529.31 6047.05 6266.43 6266.43 5048.23 3793.40 6266.43
1977 6266.43 6266.43 6266.43 6266.43 6266.43 4418.69 5577.18 6141.13 6266.43 6266.43 6266.43 6266.43
1978 6266.43 6266.43 6266.43 6266.43 4829.57 4568.20 4915.08 5820.76 6237.15 6266.43 4519.57 6266.43
1979 5267.16 6266.43 6266.43 6266.43 5352.85 4226.47 5673.29 6087.73 6266.43 4877.36 3547.78 1191.47
1980 6266.43 6266.43 6266.43 6266.43 4530.56 4792.46 5032.55 4624.71 6266.43 5496.75 6266.43 6266.43
1981 6266.43 6266.43 6266.43 6266.43 5491.67 5849.68 6266.43 5735.33 6266.43 6266.43 6266.43 6266.43
1982 6266.43 6266.43 6266.43 6266.43 6164.45 4279.86 5731.36 6266.43 6266.43 6266.43 6266.43 6266.43
1983 6266.43 6167.38 6266.43 6266.43 5096.55 6127.34 5117.98 5489.71 6266.43 497347 3707.97 6266.43
1984 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6015.02 6258.60 6266.43 6266.43 6266.43 6266.43
1985 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6087.73 6266.43 4610.39 4925.38 6266.43
1986 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 5859.83 5032.17 6266.43
1987 6266.43 6266.43 6266.43 6266.43 3953.89 3532.33 5470.39 5479.03 5842.02 5379.28 5213.71 6266.43
1988 6266.43 6266.43 6266.43 6266.43 6266.43 6063.26 5822.80 5190.70 5959.49 5315.20 3216.73 3633.83
1989 6266.43 6266.43 6266.43 6266.43 6266.43 4803.14 6207.24 5105.26 6266.43 6266.43 6266.43 6266.43
1990 6266.43 6266.43 6266.43 5396.05 2063.70 5924.43 432173 5105.26 6266.43 5849.16 6266.43 6266.43
1991 6266.43 6266.43 6266.43 6266.43 6266.43 5486.59 6266.43 5286.81 6266.43 5998.66 5213.71 3577.30
1992 6266.43 3792.87 6266.43 6266.43 3654.88 3094.49 4519.95 5115.94 5276.03 5795.76 3398.28 2390.04
1993 6266.43 6266.43 6266.43 6266.43 6266.43 4375.97 5502.42 5617.86 6266.43 6266.43 6266.43 6266.43
1994 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 5528.78 6266.43 6266.43
1995 6266.43 6266.43 6266.43 6266.43 5363.52 4653.63 5619.89 6055.70 6266.43 5197.73 6266.43 6266.43
1996 6266.43 6266.43 6266.43 6266.43 6266.43 5134.19 5555.82 6266.43 6266.43 5325.88 5502.05 4606.25
1997 6266.43 6266.43 6266.43 5837.03 5043.15 5668.14 6266.43 6266.43 6266.43 5421.99 6266.43 6266.43
1998 6266.43 6266.43 6266.43 6266.43 5480.99 4482.76 5886.87 5681.93 6266.43 5710.33 5192.35 3690.37
1999 6266.43 6266.43 6266.43 6266.43 6266.43 5935.11 5705.33 6266.43 6266.43 6266.43 442346 6266.43
2000 6266.43 6266.43 6266.43 6266.43 6266.43 6255.49 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43
2001 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 5624.90 6266.43 5580.98
2002 5391.54 6266.43 6266.43 6266.43 6036.30 4343.94 6079.09 6266.43 6266.43 5731.69 6266.43 6266.43
2003 6266.43 6266.43 6266.43 6266.43 6153.77 4674.99 5384.95 4699.46 6173.07 6266.43 2981.79 6266.43
2004 3593.69 6266.43 6266.43 6266.43 4594.63 3372.14 6266.43 4784.89 5457.58 5240.45 6266.43 6266.43
2005 6266.43 6266.43 6266.43 6266.43 5043.15 4034.25 4744.21 4528.59 5083.81 387353 2907.04 4809.78
2006 6266.43 6266.43 6266.43 6266.43 6266.43 5112.83 5876.19 6266.43 6266.43 5486.07 5811.74 6266.43
2007 6266.43 6266.43 6266.43 6266.43 6266.43 5871.04 6100.45 6266.43 6266.43 6266.43 5271.79 4221.81
2008 6266.43 6266.43 6266.43 6266.43 4861.61 3660.48 5523.78 5703.29 5244.00 3809.46 3825.44 4843.70
2009 6266.43 6266.43 6266.43 6266.43 6266.43 4931.28 6266.43 6002.30 6266.43 6266.43 6266.43 6266.43
2010 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 5016.19 6266.43 6266.43
2011 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6144.03
2012 6266.43 6266.43 6266.43 6266.43 6266.43 4429.37 5619.89 4955.76 6002.21 5325.88 4839.95 6266.43
2013 4012.06 6266.43 6266.43 6266.43 5758.65 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43
2014 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 5993.66 5735.33 6266.43 5219.09 3996.30 6266.43
2015 6266.43 6266.43 6266.43 6266.43 6266.43 4258.50 6266.43 6183.85 6266.43 6266.43 5032.17 5103.77
2016 6266.43 6266.43 6266.43 6266.43 6266.43 5913.76 6266.43 6266.43 6266.43 5507.43 3836.12 3396.38
2017 3876.37 6266.43 6266.43 6266.43 4242.23 4333.26 6266.43 6266.43 6266.43 5817.12 5042.85 4368.80
2018 6266.43 6266.43 6266.43 6266.43 4936.36 3532.33 4359.77 6266.43 6266.43 6266.43 6266.43 6266.43
2019 4961.87 6266.43 6266.43 6266.43 6266.43 4440.05 5053.90 6205.20 6266.43 6030.70 5950.57 6266.43
2020 6266.43 6266.43 6266.43 6266.43 5288.77 5636.10 6266.43 5276.13 6266.43 5155.02 6266.43 6266.43
2021 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6141.13 6266.43 434341 6266.43 6266.43
2022 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43
2023 6266.43 6266.43 6266.43 6266.43 5854.76 4525.48 5203.41 4699.46 5468.26 5112.30 5341.86 6266.43
2024 6266.43 6266.43 6266.43 6266.43 3740.31 2667.33 3943.28 5073.23 6266.43 5592.86 2992.47 1021.86
2025 6266.43 6266.43 6266.43 6266.43 5747.97 5828.32 5673.29 4688.78 5745.91 5987.98 6266.43 6266.43
2026 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 6266.43 5863.47 6266.43 6266.43 5000.13 5420.37
2027 6266.43 6266.43 6266.43 6266.43 6266.43 6159.37 5769.40 6266.43 6266.43 6266.43 6266.43 6266.43
2028 6266.43 6266.43 6266.43 6266.43 5480.99 4610.91 5481.07 5649.89 6266.43 6266.43 6164.15 3330.84
2029 6266.43 6266.43 6266.43 6266.43 2426.79 4311.90 4626.74 5500.39 6266.43 4994.83 5950.57 6266.43
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PONTIFICIA

TESIS PUCP ' gR‘-%Eﬁf:fAD

DEL PERU

Afi0 ENERGIA (kWh)
Ene Feb Mar Abr May Jn l Ap Sep Oct Nov Dic

1965 3,548,616 4,211,040 4,662,223 4511829 3807,722 3,319,857 4483118 4243241 4511829 4,192,868 3,730,806 4,662,223
1966 4,662,223 4211040 4,662,223 4511829 3,076,764 4511829 4395721 4,584,801 4511829 4,662,223 4511829 4,662,223
1967 4625425 4,211,040 4,662,223 4511829 4,252,654 2,850,834 4,662,223 4,662,223 4511829 4,662,223 4511829 4,041,169
1968 4,662,223 3,339,047 4,662,223 4511829 2329914 2,666,300 3,156,269 3,774,480 4,152,433 3255333 3,507,828 2,880,234
1969 2,429,144 4,211,040 4,662,223 4511829 3871284 2,481,767 3,672,108 4441811 4511829 4,057,199 4,399,741 4,662,223
1970 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4,088,748 4,662,223 4,662,223 4,511,829 4,662,223 4,215,207 4,662,223
1971 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4096431 444339 4,662,223 4511829 4,081,635 3,054,182 4,662,223
1972 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4648452 4511829 4,558,341 3061871 4,662,223
1973 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4,425,981 4511829 4,662,223 4511829 4,662,223
1974 4,662,223 4,211,040 4,662,223 4511829 3,044,983 4511829 4,662,223 4,662,223 4511829 4,662,223 3461694 3,957,043
1975 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4,403,993 4,594,351 4,662,223 4511829 4176911 4,092,185 3,628,953
1976 4,662,223 4,211,040 4,662,223 4511829 3410462 3,981,104 4,499,009 4,662,223 4511829 3,755,881 2,731,248 4,662,223
1977 4,662,223 4211,040 4,662,223 4511829 4,662,223 3,181,457 4149420 4,569,000 4511829 4,662,223 4511829 4,662,223
1978 4,662,223 4,211,040 4,662,223 4511829 3,593,202 3,289,102 3,656,817 4,330,644 4,490,745 4,662,223 3,254,004 4,662,223
1979 318,769 4,211,040 4,662,223 4511829 3,982,517 3,043,057 4,220921 4529274 4,511,829 3,628,758 2,554,403 886,455
1980 4,662,223 4,211,040 4,662,223 4511829 3,370,736 3,450,569 3744214 340,781 4511829 4,089,580 4511829 4,662,223
1981 4,662,223 4,211,040 4,662,223 4511829 4,085,805 411111 4,662,223 4,267,083 4511829 4,662,223 4511829 4,662,223
1982 4,662,223 4,211,040 4,662,223 4511829 4,586,352 3,081,501 4,268,598 4,662,223 4511829 4,662,223 4511829 4,662,223
1983 4,662,223 4144482 4,662,223 4511829 3,791,832 4,411,682 3807176 4,084,343 4511829 3,700,265 2,669,737 4,662,223
1984 4,662,223 4,211,040 4,662,223 4,511,829 4,662,223 4511829 4475173 4,656,398 4,511,829 4,662,223 4,511,829 4,662,223
1985 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4529274 4,511,829 3430128 3,546,212 4,662,223
1986 4,662,223 4211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4,662,223 4511829 4359111 3,623,162 4,662,223
1987 4,662,223 4,211,040 4,662,223 4511829 2,041,695 2543218 4,069,968 4,076,398 4,206,255 4,002,183 3,753,873 4,662,223
1988 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4,365,549 4,332,159 3861877 4,290,833 3,954,511 2,316,047 2,703570
1989 4,662,223 4,211,040 4,662,223 4511829 4,662,223 3,458,258 4,618,187 3,798,315 4,511,829 4,662,223 4,511,829 4,662,223
1990 4,662,223 4211040 4,662,223 3,885,155 153539 4,265,593 3,219,831 3798315 4511829 4351112 4511829 4,662,223
1991 4,662,223 4,211,040 4,662,223 4511829 4,662,223 3,950,348 4,662,223 3,933,384 4511829 4,463,005 3,753,873 2,661,508
1992 4,662,223 2,548,808 4,662,223 4511829 2719229 2,228,033 3,362,845 3,806,261 3,798,743 4,312,046 2,446,759 1,778,188
1993 4,662,223 4,211,040 4,662,223 4511829 4,662,223 3,150,702 4,093,803 4,179,685 4,511,829 4,662,223 4511829 4,662,223
1994 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4,662,223 4,511,829 4113416 4,511,829 4,662,223
1995 4,662,223 4,211,040 4,662,223 4511829 3,990,462 3,350,613 4,181,201 4505439 4511829 3867114 4511829 4,662,223
1996 4,662,223 4,211,040 4,662,223 4511829 4,662,223 3,696,614 4133529 4,662,223 4511829 3,962,451 3961473 3421051
1997 4,662,223 4,211,040 4,662,223 4,202,662 3,752,106 4,081,059 4,662,223 4,662,223 4511829 4,033,963 4511829 4,662,223
1998 4,662,223 4,211,040 4,662,223 4511829 4,077,859 3,227,591 4,379,831 4,221,351 4,511,829 4248484 3,738,495 2,145,633
1999 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4213282 4,244,762 4,662,223 4,511,829 4,662,223 3,184,804 4,662,223
2000 4,662,223 4211040 4,662,223 4511829 4,662,223 4,503,949 4,662,223 4,662,223 4511829 4,662,223 4511829 4,662,223
2001 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4,662,223 4511829 4184922 4511829 4,158,945
2002 4,011,307 4,211,040 4,662,223 4511829 4,491,010 3,121,635 4522844 4,662,223 4,511,829 4264314 4511829 4,662,223
2003 4,662,223 4,211,040 4,662,223 4511829 4578407 3,365,991 4,006,406 3,496,398 4,444,612 4,662,223 2,146,801 4,662,223
2004 2,673,708 4,211,040 4,662,223 4511829 3418407 2,421,944 4,662,203 3,559,959 3,929.455 3,898,895 4511829 4,662,223
2005 4,662,223 4211,040 4,662,223 4511829 3,752,106 2,004,656 3,529,694 3,369,274 3,660,343 2,881,909 2,093,069 3518478
2006 4,662,223 4,211,040 4,662,223 4511829 4,662,223 3,681,236 4,371,886 4,662,223 4511829 4,081,635 4184452 4,662,223
2007 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4,201,149 4,538,135 4,662,223 4511829 4,662,223 3,800,006 3,141,024
2008 4,662,223 4,211,040 4,662,223 4,511,829 3,617,038 2,635,545 4,109,694 4243241 3,715,677 2,834,238 2,754,315 3,603,715
2009 4,662,223 4211040 4,662,223 4511829 4,662,223 3,550,525 4,662,203 4465113 4511829 4,662,223 4,511,829 4,662,223
2010 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4,662,223 4511829 3,732,046 4511829 4,662,223
2011 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4,511,829 4,662,223 4,662,223 4511829 4,662,223 4511829 4,571,161
2012 4,662,223 4,211,040 4,662,223 4511829 4,662,223 3,189,146 4,181,201 3,687,083 4,321,589 3,962,457 3,484,761 4,662,223
2013 2,984,974 4,211,040 4,662,223 4511829 4,284,435 4511829 4,662,223 4,662,223 4,511,829 4,662,223 4,511,829 4,662,223
2014 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,459,283 4,267,083 4511829 3,883,005 2817338 4,662,223
2015 4,662,223 4,211,040 4,662,223 4511829 4,662,223 3,086,124 4,662,223 4,600,781 4511829 4,662,223 3,623,162 3,197,206
2016 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4,251,904 4,662,223 4,662,223 4511829 4,097,525 2,762,004 2,526,907
2017 2,884,023 4,211,040 4,662,223 4511829 3,156,216 3,119,046 4,662,223 4,662,223 4,511,829 4,321,936 3,630,850 3,250,388
2018 4,662,223 4,211,040 4,662,223 4511829 3,672,654 2,543,278 3,243,666 4,662,223 4,511,829 4,662,223 4,511,829 4,662,223
2019 3,691,629 4,211,040 4,662,223 4511829 4,662,223 3,196,835 3,760,105 4,616,672 4511829 4,486,840 4,284,408 4,662,223
2020 4,662,223 4,211,040 4,662,223 4511829 3,934,846 4,057,993 4,662,223 3925439 4511829 3,835,333 4511829 4,662,223
2021 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4,569,000 4511829 3,231,498 4511829 4,662,223
2022 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4,662,223 4511829 4,662,223 4,511,829 4,662,223
2023 4,662,223 4,211,040 4,662,223 4511829 4,355,942 3,258,346 3871338 3,496,398 3,937,144 3,803,553 3,846,140 4,662,223
2024 4,662,223 4,211,040 4,662,223 4511829 2,782,791 1920476 2,933804 3,774,480 4511829 4,161,087 2,154,580 760,267
2025 4,662,223 4,211,040 4,662,223 4511829 4,276,489 4,196,393 4220921 3488452 4,137,055 4,455,059 4511829 4,662,223
2026 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4511829 4,662,223 4362425 4511829 4,662,223 3,600,005 4,032,756
2027 4,662,223 4,211,040 4,662,223 4511829 4,662,223 4,434,749 4,292,433 4,662,223 4511829 4,662,223 4511829 4,662,223
2028 4,662,223 4,211,040 4,662,223 4,511,829 4,077,859 3,319,857 4,077,913 4203521 4,511,829 4662223 4,438,186 2,484,844
2029 4,662,223 4211040 4,662,223 4511829 1,805,531 3,104,568 3442291 4,092,288 4511829 3,716,155 4,284,408 4,662,223

Factor de planta = 0.94
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1. Parametros de entrada

Parametros de entrada
Caudal (m3/s) 1.47
Longitud de Canal (m) 7400
Longitud de la tuberia Forzada (m) 735
Pendiente del canal (m) 0.001
Diametro de la tuberia forzada (m) 0.59

2. Calculo de pérdidas de energia en la tuberia forzada

En la tuberia forzada
Avrea del conducto (m2) 0.27
Velocidad (mvs) 5.38
Re 3172308.70
f 0.01
Pérdida en el tunel (m) 22.62

3. Calculo de pérdidas de energia en el canal

Enel canal EC. Bernouli
Pérdida en el canal 7.400

4. Pérdida total, altura neta y potencia generada

Pérdida total (m) 30.02
Altura neta (m) 499.98
Potencia generada (kW) 6128.6
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ARO CAUDALES CONSIDERANDO EL CAUDAL ECOLOGICO (m?/s)

Ene Feb Mar Abr May Jun Jul Ago Oct Nov Dic
1965 1.14 4.10 3.81 1.67 1.23 1.10 1.44 1.37 1.35 1.24 1.51
1966 4.01 3.19 3.71 243 0.99 1.53 141 1.48 1.81 1.63 1.76
1967 1.49 7.76 7.21 242 1.37 0.95 1.63 1.92 231 1.78 1.30
1968 1.55 1.19 2.46 1.80 0.75 0.89 1.02 1.21 1.05 1.17 0.93
1969 0.78 2.36 314 3.13 1.25 0.83 1.18 1.43 131 1.46 4.15
1970 6.02 3.09 3.20 297 2.00 1.36 1.53 1.54 1.99 1.40 2.72
1971 3.67 4.90 7.02 3.94 1.79 1.36 143 1.66 131 1.02 1.83
1972 4.83 4.12 8.48 5.07 1.90 1.60 1.64 1.50 147 1.02 241
1973 5.27 7.28 7.00 5.56 2.04 154 1.66 1.42 1.83 1.90 3.40
1974 3.95 4.49 5.59 2.69 0.98 1.52 1.57 1.67 1.69 1.15 1.27
1975 2.27 2.46 6.61 2.86 1.74 1.46 1.48 1.58 1.34 1.36 1.17
1976 2.74 4.80 4.44 2.56 1.10 1.32 1.45 1.56 121 0.91 1.77
1977 1.65 6.12 3.89 2.34 1.64 1.06 1.34 147 1.56 2.19 1.91
1978 211 4.77 2.88 1.82 1.16 1.09 1.18 1.39 1.56 1.08 1.65
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 1.46 117 0.85 0.29
1980 2.27 2.00 3.73 2.57 1.08 1.15 1.20 1.11 1.32 1.96 2.01
1981 2.70 7.45 6.07 2.68 1.31 1.40 1.62 1.37 1.79 1.90 2.52
1982 2.29 7.79 3.39 1.80 1.48 1.02 1.37 2.09 1.68 2.09 1.56
1983 2.39 1.48 3.77 3.75 1.22 1.47 1.23 1.31 1.19 0.89 1.79
1984 2.52 8.75 6.87 4.19 2.02 1.62 1.44 1.50 191 1.60 3.45
1985 2.06 3.63 5.04 3.95 1.78 1.60 1.73 1.46 1.10 1.18 2.24
1986 4.60 5.11 6.85 5.15 2.35 1.83 1.68 1.53 1.40 1.20 171
1987 4.75 4.86 3.17 1.67 0.95 0.85 1.31 1.31 1.29 1.25 2.30
1988 3.87 5.54 3.43 4.01 1.73 1.45 1.39 1.24 1.27 0.77 0.87
1989 4.13 6.43 6.05 4.11 1.80 1.15 1.49 1.22 1.59 1.56 1.88
1990 2.64 1.58 1.88 1.29 0.49 1.42 1.04 1.22 1.40 2.86 2.34
1991 2.09 2.64 5.23 242 1.80 1.31 1.53 1.27 1.44 1.25 0.86
1992 1.56 0.91 2.48 1.77 0.87 0.74 1.08 1.22 1.39 0.81 0.57
1993 2.13 4.18 5.11 3.48 1.85 1.05 1.32 1.34 1.65 2.95 4.17
1994 4.88 5.44 5.37 5.33 2.63 2.00 1.66 1.55 1.32 1.58 1.70
1995 2.64 2.30 3.77 354 1.28 111 1.35 1.45 1.24 1.62 2.10
1996 3.72 5.75 5.17 371 1.60 1.23 1.33 1.57 1.27 1.32 1.10
1997 2.25 4.51 297 1.40 121 1.36 1.70 1.73 1.30 1.68 271
1998 4.95 5.20 4.88 2.78 131 1.07 141 1.36 1.37 1.24 0.88
1999 1.58 4.98 4.84 3.78 2.29 1.42 1.37 1.60 1.50 1.06 2.72
2000 4.43 6.03 5.55 2.80 2.29 1.50 1.79 1.55 212 1.59 2.68
2001 6.22 5.23 5.84 3.83 2.36 1.62 1.73 1.79 1.35 1.77 1.34
2002 1.29 3.39 5.31 3.38 1.44 1.04 1.46 1.63 1.37 1.93 2.44
2003 4.06 4.55 5.38 3.57 1.47 1.12 1.29 1.12 1.54 0.71 1.77
2004 0.86 3.58 3.23 2.71 1.10 0.81 151 1.15 1.25 2.13 3.12
2005 3.88 3.74 4.92 3.90 1.21 0.97 1.14 1.08 0.93 0.70 1.15
2006 2.83 4.19 5.68 4.63 138 1.22 141 1.54 1.31 1.39 2.37
2007 4.56 4.81 5.82 4.31 1.84 141 1.46 1.60 1.60 1.26 1.01
2008 4.33 5.60 4.58 2.74 1.16 0.88 1.32 1.37 0.91 0.92 1.16
2009 3.49 6.71 5.79 3.45 1.57 1.18 1.50 1.44 1.78 3.07 4.49
2010 7.15 4.29 4.65 4.01 1.71 1.91 1.84 1.58 1.20 1.54 2.75
2011 3.64 6.61 8.03 6.12 242 1.60 1.65 1.56 2.01 1.78 147
2012 3.37 6.49 5.47 4.49 1.73 1.06 1.35 1.19 1.27 1.16 251
2013 0.96 6.77 6.79 2.88 1.38 1.53 1.67 1.78 1.93 1.69 2.83
2014 351 3.79 541 3.18 1.71 1.75 1.43 1.37 1.25 0.96 1.68
2015 3.94 4.51 5.27 347 1.91 1.02 1.64 1.48 1.59 1.20 1.22
2016 2.38 1.58 3.76 2.66 1.73 1.42 1.87 151 1.32 0.92 0.81
2017 0.93 2.46 4.14 1.91 1.02 1.04 1.55 1.73 1.39 1.21 1.05
2018 3.13 4.54 312 252 1.18 0.85 1.04 1.59 1.86 1.54 3.61
2019 1.19 4.59 3.29 2.26 1.59 1.06 121 1.49 1.44 1.42 214
2020 1.66 4.93 3.01 291 1.27 1.35 1.50 1.26 1.23 1.66 3.13
2021 2.84 3.70 4.55 4.62 2.30 1.76 1.85 147 1.04 1.52 2.78
2022 2.37 4.13 2.91 3.57 2.01 2.08 1.86 2.02 2.23 3.39 4.22
2023 6.12 2.07 4.39 241 1.40 1.08 1.25 1.12 1.22 1.28 2.14
2024 2.99 4.99 5.78 2.39 0.90 0.64 0.94 121 1.34 0.72 0.24
2025 2.35 541 4.02 1.85 1.38 1.40 1.36 1.12 1.43 1.70 1.51
2026 4.17 5.80 5.50 3.06 1.88 1.51 1.53 1.40 1.70 1.20 1.30
2027 2.60 5.61 9.23 5.03 2.35 1.47 1.38 1.64 2.02 2.33 1.86
2028 1.52 2.90 3.91 2.23 131 1.10 131 1.35 1.55 1.48 0.80
2029 1.95 1.59 2.21 1.67 0.58 1.03 1.11 1.32 1.20 1.42 3.31
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ARIO CAUDALES TURBINABLES (m?/s)

Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
1965 1.14 147 147 147 1.23 1.10 1.44 1.37 147 1.35 1.24 147
1966 147 147 1.47 1.47 0.99 147 141 147 147 1.47 1.47 1.47
1967 1.47 147 1.47 1.47 1.37 0.95 1.47 147 147 1.47 1.47 1.30
1968 1.47 1.19 1.47 1.47 0.75 0.89 1.02 121 1.38 1.05 1.17 0.93
1969 0.78 147 1.47 1.47 1.25 0.83 1.18 1.43 147 131 1.46 1.47
1970 1.47 1.47 1.47 1.47 1.47 1.36 1.47 1.47 147 1.47 1.40 1.47
1971 1.47 1.47 1.47 1.47 1.47 1.36 1.43 1.47 1.47 131 1.02 1.47
1972 147 147 147 147 147 147 147 147 147 147 1.02 147
1973 147 1.47 1.47 1.47 147 147 147 142 1.47 1.47 1.47 1.47
1974 147 147 1.47 1.47 0.98 1.47 1.47 147 1.47 1.47 1.15 1.27
1975 1.47 147 1.47 1.47 1.47 1.46 1.47 1.47 147 1.34 1.36 117
1976 147 147 1.47 1.47 1.10 1.32 1.45 1.47 147 1.21 0.91 1.47
1977 1.47 147 1.47 1.47 1.47 1.06 1.34 1.47 1.47 1.47 1.47 1.47
1978 1.47 1.47 147 1.47 1.16 1.09 1.18 1.39 1.47 147 1.08 1.47
1979 1.26 1.47 147 1.47 1.28 1.01 1.36 1.46 1.47 1.17 0.85 0.29
1980 147 147 147 147 1.08 1.15 1.20 111 147 1.32 1.47 147
1981 147 1.47 1.47 1.47 131 1.40 1.47 1.37 1.47 1.47 1.47 1.47
1982 1.47 147 1.47 1.47 1.47 1.02 1.37 1.47 1.47 1.47 1.47 1.47
1983 1.47 147 1.47 1.47 1.22 1.47 1.23 131 147 1.19 0.89 1.47
1984 1.47 1.47 1.47 1.47 1.47 1.47 1.44 1.47 1.47 1.47 1.47 1.47
1985 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.46 1.47 1.10 1.18 1.47
1986 1.47 1.47 147 1.47 1.47 1.47 1.47 1.47 1.47 1.40 1.20 1.47
1987 147 147 1.47 147 0.95 0.85 131 131 1.40 1.29 1.25 147
1988 147 1.47 1.47 1.47 147 1.45 1.39 1.24 1.43 1.27 0.77 0.87
1989 1.47 1.47 1.47 1.47 1.47 115 1.47 1.22 1.47 1.47 1.47 1.47
1990 147 147 1.47 1.29 0.49 1.42 1.04 1.22 1.47 1.40 1.47 1.47
1991 1.47 1.47 1.47 1.47 1.47 131 1.47 1.27 1.47 144 1.25 0.86
1992 1.47 0.91 1.47 1.47 0.87 0.74 1.08 1.22 1.26 1.39 0.81 0.57
1993 1.47 1.47 147 1.47 1.47 1.05 1.32 1.34 1.47 1.47 1.47 1.47
1994 147 147 1.47 1.47 147 147 147 147 147 1.32 147 1.47
1995 147 1.47 1.47 1.47 1.28 111 1.35 1.45 1.47 1.24 1.47 147
1996 1.47 147 1.47 1.47 1.47 1.23 1.33 1.47 1.47 1.27 1.32 1.10
1997 1.47 147 1.47 1.40 121 1.36 1.47 1.47 147 1.30 1.47 1.47
1998 1.47 147 1.47 1.47 131 1.07 141 1.36 1.47 1.37 1.24 0.88
1999 1.47 1.47 147 1.47 1.47 1.42 1.37 1.47 1.47 147 1.06 1.47
2000 1.47 1.47 147 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47
2001 147 147 147 147 147 147 147 147 147 1.35 147 1.34
2002 1.29 1.47 1.47 1.47 1.44 1.04 1.46 147 147 1.37 1.47 147
2003 1.47 147 1.47 1.47 1.47 112 1.29 1.12 147 1.47 0.71 1.47
2004 0.86 147 1.47 1.47 1.10 0.81 1.47 1.15 131 1.25 1.47 1.47
2005 1.47 147 1.47 1.47 121 0.97 1.14 1.08 1.22 0.93 0.70 1.15
2006 1.47 1.47 1.47 1.47 1.47 1.22 141 1.47 1.47 131 1.39 1.47
2007 1.47 1.47 147 1.47 1.47 141 1.46 1.47 1.47 1.47 1.26 1.01
2008 147 147 1.47 147 1.16 0.88 1.32 1.37 1.26 0.91 0.92 1.16
2009 147 1.47 1.47 1.47 147 1.18 147 1.44 1.47 1.47 1.47 1.47
2010 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.20 1.47 1.47
2011 1.47 147 1.47 1.47 1.47 1.47 1.47 1.47 147 1.47 1.47 1.47
2012 1.47 1.47 1.47 1.47 1.47 1.06 135 1.19 1.44 1.27 1.16 1.47
2013 0.96 1.47 1.47 1.47 1.38 1.47 1.47 1.47 1.47 1.47 1.47 1.47
2014 1.47 1.47 147 1.47 1.47 1.47 1.43 1.37 1.47 1.25 0.96 1.47
2015 147 147 147 147 147 1.02 147 147 147 147 1.20 1.22
2016 147 147 1.47 1.47 147 142 147 147 147 1.32 0.92 0.81
2017 0.93 147 1.47 1.47 1.02 1.04 1.47 1.47 147 1.39 1.21 1.05
2018 1.47 147 1.47 1.47 1.18 0.85 1.04 1.47 1.47 1.47 1.47 1.47
2019 1.19 1.47 1.47 1.47 1.47 1.06 121 1.47 1.47 1.44 1.42 1.47
2020 1.47 1.47 1.47 1.47 1.27 135 1.47 1.26 1.47 1.23 1.47 1.47
2021 1.47 1.47 147 1.47 1.47 1.47 1.47 1.47 1.47 1.04 1.47 1.47
2022 147 147 147 147 147 147 147 147 1.47 1.47 1.47 1.47
2023 147 1.47 1.47 1.47 1.40 1.08 1.25 1.12 1.31 1.22 1.28 147
2024 1.47 147 1.47 1.47 0.90 0.64 0.94 121 147 1.34 0.72 0.24
2025 1.47 147 1.47 1.47 1.38 1.40 1.36 1.12 1.38 1.43 1.47 1.47
2026 1.47 147 1.47 1.47 1.47 1.47 1.47 1.40 1.47 1.47 1.20 1.30
2027 1.47 1.47 147 1.47 1.47 1.47 1.38 1.47 1.47 1.47 1.47 1.47
2028 1.47 1.47 147 1.47 131 1.10 131 135 1.47 1.47 1.47 0.80
2029 1.47 1.47 1.47 1.47 0.58 1.03 111 1.32 1.47 1.20 1.42 1.47

Los caudales turbinables se obtuvieron bajo la condicion: si Qcaptado>Qdisefio entonces el
caudal turbinable seré el Qdisefio. En caso contrario seré el Qcaptado.
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O POTENCIAS EFECTIVAS (kW)

Ene Feb Mar Abr May Jun l Ago Sep Oct Nov Dic
1965 4759.93 6128.60 6128.60 6128.60 510749 4601.52 6013.43 5691.68 6128.60 5624.10 517112 6128.60
1966 6128.60 6128.60 6128.60 6128.60 4121.01 6128.60 5896.20 6128.60 6128.60 6128.60 6128.60 6128.60

1967 6128.60 6128.60 6128.60 6128.60 5704.29 395143 6128.60 6128.60 6128.60 6128.60 6128.60 5420.62
1968 6128.60 4958.70 6128.60 6128.60 3125.23 3695.65 4233.66 5062.90 575553 4366.54 4862.06 3863.40
1969 3259.14 6128.60 6128.60 6128.60 5192.74 3439.88 4926.38 5958.11 6128.60 5442.93 6098.31 6128.60
1970 6128.60 6128.60 6128.60 6128.60 6128.60 5667.25 6128.60 6128.60 6128.60 6128.60 5842.53 6128.60
1971 6128.60 6128.60 6128.60 6128.60 6128.60 567791 5960.14 6128.60 6128.60 5474.90 4233.28 6128.60
1972 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6114.34 4243.94 6128.60
1973 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 5936.79 6128.60 6128.60 6128.60 6128.60
1974 6128.60 6128.60 6128.60 6128.60 4084.39 6128.60 6128.60 6128.60 6128.60 6128.60 4798.12 5307.78
1975 6128.60 6128.60 6128.60 6128.60 6128.60 6104.20 6128.60 6128.60 6128.60 5602.79 5672.02 4867.69
1976 6128.60 6128.60 6128.60 6128.60 4574.62 5518.05 6034.74 6128.60 6128.60 5037.95 3785.68 6128.60
1977 6128.60 6128.60 6128.60 6128.60 6128.60 4409.69 5565.82 6128.60 6128.60 6128.60 6128.60 6128.60

1978 6128.60 6128.60 6128.60 6128.60 4819.74 4558.90 4905.07 5808.91 6128.60 6128.60 4510.37 6128.60
1979 5256.44 6128.60 6128.60 6128.60 5341.95 4217.86 5661.74 6075.34 6128.60 4867.43 3540.56 1189.05
1980 6128.60 6128.60 6128.60 6128.60 4521.33 4782.70 5022.30 4615.29 6128.60 5485.56 6128.60 6128.60

1981 6128.60 6128.60 6128.60 6128.60 548049 5837.77 6128.60 5723.65 6128.60 6128.60 6128.60 6128.60
1982 6128.60 6128.60 6128.60 6128.60 6128.60 427115 5725.68 6128.60 6128.60 6128.60 6128.60 6128.60
1983 6128.60 6128.60 6128.60 6128.60 5086.17 6114.86 5107.56 5478.53 6128.60 4963.35 370042 6128.60
1984 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6002.77 6128.60 6128.60 6128.60 6128.60 6128.60
1985 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6075.34 6128.60 4601.00 4915.35 6128.60
1986 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 5847.90 5021.92 6128.60
1987 6128.60 6128.60 6128.60 6128.60 3945.84 3525.14 5459.25 5467.87 5830.13 5368.32 5203.10 6128.60
1988 6128.60 6128.60 6128.60 6128.60 6128.60 6050.92 5810.94 5180.13 5947.36 5304.38 321018 3626.43
1989 6128.60 6128.60 6128.60 6128.60 6128.60 4793.36 6128.60 5094.87 6128.60 6128.60 6128.60 6128.60
1990 6128.60 6128.60 6128.60 5385.06 2059.50 5912.37 4318.92 5094.87 6128.60 5837.25 6128.60 6128.60
1991 6128.60 6128.60 6128.60 6128.60 6128.60 547542 6128.60 5216.04 6128.60 5986.45 5203.10 3570.01

1992 6128.60 3785.15 6128.60 6128.60 3647.44 3088.19 4510.75 510553 5265.29 5783.96 3391.36 2385.17
1993 6128.60 6128.60 6128.60 6128.60 6128.60 4367.06 5491.22 5606.42 6128.60 6128.60 6128.60 6128.60
1994 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 551753 6128.60 6128.60

1995 6128.60 6128.60 6128.60 6128.60 5352.60 4644.15 5608.45 6043.37 6128.60 5187.15 6128.60 6128.60
1996 6128.60 6128.60 6128.60 6128.60 6128.60 512373 5544.51 6128.60 6128.60 5315.04 5490.84 4596.87

1997 6128.60 6128.60 6128.60 5825.15 5032.88 5656.60 6128.60 6128.60 6128.60 5410.95 6128.60 6128.60
1998 6128.60 6128.60 6128.60 6128.60 5469.83 4473.64 5874.88 5670.36 6128.60 5698.70 5181.78 3682.85
1999 6128.60 6128.60 6128.60 6128.60 6128.60 5923.03 5693.71 6128.60 6128.60 6128.60 4414.46 6128.60

2000 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60
2001 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 5613.44 6128.60 5578.60
2002 5380.56 6128.60 6128.60 6128.60 6024.01 4335.09 6066.71 6128.60 6128.60 5720.02 6128.60 6128.60
2003 6128.60 6128.60 6128.60 6128.60 6128.60 4665.47 5373.99 4689.89 6128.60 6128.60 2975.72 6128.60
2004 3586.38 6128.60 6128.60 6128.60 4585.28 3365.28 6128.60 4775.15 5446.46 5229.78 6128.60 6128.60
2005 6128.60 6128.60 6128.60 6128.60 5032.88 4026.03 4734.55 4519.37 5073.46 3865.65 2901.12 4799.99
2006 6128.60 6128.60 6128.60 6128.60 6128.60 5102.42 5864.23 6128.60 6128.60 5474.90 579991 6128.60
2007 6128.60 6128.60 6128.60 6128.60 6128.60 5859.09 6088.03 6128.60 6128.60 6128.60 5267.04 421321
2008 6128.60 6128.60 6128.60 6128.60 4851.71 3653.03 5512.53 5691.68 5233.32 3801.70 3817.65 4833.84
2009 6128.60 6128.60 6128.60 6128.60 6128.60 4921.24 6128.60 5990.08 6128.60 6128.60 6128.60 6128.60
2010 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 5005.98 6128.60 6128.60
2011 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60
2012 6128.60 6128.60 6128.60 6128.60 6128.60 4420.35 5608.45 4945.67 5989.99 5315.04 4830.09 6128.60
2013 4003.89 6128.60 6128.60 6128.60 5746.92 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60
2014 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 5981.46 5723.65 6128.60 5208.47 3988.17 6128.60
2015 6128.60 6128.60 6128.60 6128.60 6128.60 4249.83 6128.60 6128.60 6128.60 6128.60 5021.92 5093.38

2016 6128.60 6128.60 6128.60 6128.60 6128.60 5901.71 6128.60 6128.60 6128.60 5496.21 382831 3389.46
2017 3868.48 6128.60 6128.60 6128.60 4233.59 4324.44 6128.60 6128.60 6128.60 5805.27 5032.58 4359.91
2018 6128.60 6128.60 6128.60 6128.60 4926.31 3525.14 4350.89 6128.60 6128.60 6128.60 6128.60 6128.60

2019 4951.76 6128.60 6128.60 6128.60 6128.60 4431.01 5043.61 6128.60 6128.60 6018.42 5938.45 6128.60
2020 6128.60 6128.60 6128.60 6128.60 5278.00 5624.63 6128.60 5265.38 6128.60 5144.52 6128.60 6128.60
2021 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 433457 6128.60 6128.60
2022 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60
2023 6128.60 6128.60 6128.60 6128.60 5842.84 4516.21 5192.82 4689.89 5457.12 5101.89 5330.98 6128.60
2024 6128.60 6128.60 6128.60 6128.60 3732.69 2661.90 3935.26 5062.90 6128.60 5581.47 2986.38 1019.78
2025 6128.60 6128.60 6128.60 6128.60 5736.27 5816.46 5661.74 4679.23 5734.21 5975.79 6128.60 6128.60
2026 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 5851.54 6128.60 6128.60 4989.95 5409.34
2027 6128.60 6128.60 6128.60 6128.60 6128.60 6128.60 5757.65 6128.60 6128.60 6128.60 6128.60 6128.60
2028 6128.60 6128.60 6128.60 6128.60 5469.83 4601.52 5469.91 5638.39 6128.60 6128.60 6128.60 3333.04
2029 6128.60 6128.60 6128.60 6128.60 2421.85 4303.12 4617.32 5489.19 6128.60 4984.66 5938.45 6128.60
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A0 ENERGIA (kWh)
Ene Feb Mar Abr May Jn ol Ag Sep Oct Nov Dic

1965 3,541,390 4118417 4,559,676 4,412,589 3,799,969 3,313,098 4,473,990 4,234,607 4,412,589 4,184,330 3,723,210 4,559,676
1966 4,559,676 4118417 4,559,676 4,412,589 3070499 4,412,589 4,386,771 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676
1967 4,559,676 4118417 4,559,676 4,412,589 4,243,995 2,845,030 4,559,676 4,559,676 4,412,589 4,559,676 4,412,589 4,032,941
1968 4,559,676 3,332,248 4,559,676 4,412,589 2,325,170 2,660,871 3,149,843 3,766,795 4143078 3,248,705 3,500,686 2874310
1969 2424797 4118417 4,559,676 4,412,589 3,863,402 2476713 3,665,229 4,432,833 4,412,589 4,049537 4,390,783 4,559,676
1970 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,080423 4,559,676 4,559,676 4,412,589 4,559,676 4,206,625 4,559,676
1971 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,088,096 4,434,345 4,559,676 4,412,589 4073324 3,047,964 4,559,676
1972 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676 4,559,676 4,412,589 4,549,066 3,055,637 4,559,676
1973 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4412589 4,559,676 4416975 4,412,589 4,559,676 4,412,589 4,559,676
1974 4559676 4118417 4,559,676 4412589 3,038,783 4412589 4,559,676 4559676 4,412,589 4559676 3,454,646 3,948,986
1975 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,395,026 4,559,676 4,559,676 4,412,589 4168472 4,083,853 3,621,564
1976 4559676 4118417 4,559,676 4412589 3403518 3972,998 4,489,848 4559676 4,412,589 3748234 2,725,687 4559676
1977 4,559,676 4118417 4,559,676 4,412,589 4,559,676 3174979 4,140,971 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676
1978 4,559,676 4118417 4,559,676 4,412,589 3,585,886 3,282,405 3649371 4,321,826 4,412,589 4,559,676 3,247,468 4,559,676
1979 3,910,790 4118417 4,559,676 4,412,589 3,974,408 3,036,861 4,212,332 4,520,052 4,412,589 3,621,369 2,549,202 884,651
1980 4,559,676 4118417 4,559,676 4,412,589 3,363873 3443543 3,736,591 3433775 4,412,589 4,081,253 4,412,589 4,559,676
1981 4559676 4118417 4,559,676 4412589 4,077,485 4203195 4,559,676 4,258,394 4,412,589 4559676 4,412,589 4559676
1982 4,559,676 4118417 4,559,676 4,412,589 4,559,676 3,075,227 4,259,007 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676
1983 4,559,676 4118417 4,559,676 4,412,589 3784111 4,402,700 3,800,023 4,076,027 4,412,589 3,692,731 2,664,301 4,559,676
1984 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,412,589 4,466,061 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676
1985 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676 4,520,052 4,412,589 3423144 3,539,052 4,559,676
1986 4559676 4118417 4,559,676 4412589 4,559,676 4412589 4,559,676 4559676 4,412,589 4,350,840 3,615,784 4559676
1987 4,559,676 4118417 4,559,676 4,412,589 2,935,706 2,538,099 4,061,681 4,068,098 4,197,691 3,994,034 3,746,230 4,559,676
1988 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,356,660 4323339 3,854,014 4,282,097 3,946,460 2,311,332 2,698,066
1989 4,559,676 4118417 4,559,676 4,412,589 4,559,676 3,451,216 4,559,676 3,190,582 4,412,589 4,559,676 4,412,589 4,559,676
1990 4,559,676 4118417 4,559,676 3,871,245 1,532,268 4,256,908 3,213,215 3,790,582 4,412,589 4342911 4,412,589 4,559,676
1991 4,559,676 4118417 4,559,676 4,412,589 4,559,676 3,942,305 4,559,676 3925375 4,412,589 4453917 3,746,230 2,656,089
1992 4,559,676 2,543,618 4,559,676 4,412,589 2,713,693 2,223496 3,355,997 3,798,511 3,791,009 4,303,266 244,111 1,774,561
1993 4559676 4118417 4,559,676 4412589 4,559,676 3,144,286 4,085,468 4171175 4,412,589 4559676 4,412,589 4559676
1994 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676 4,559,676 4,412,589 4,105,040 4,412,589 4,559,676
199 4,559,676 4118417 4,559,676 4,412,589 3,982,337 3,343 791 4,172,687 4,496,265 4,412,589 3,859,240 4,412,589 4,559,676
199 4,559,676 4118417 4,559,676 4,412,589 4,559,676 3,689,087 4125113 4,559,676 4,412,589 3,954,389 3,953,407 3,420,074
1997 4,559,676 4118417 4,559,676 4,194,105 3,744,466 4,072,750 4,559,676 4,559,676 4,412,589 4,025,750 4,412,589 4,559,676
1998 4,559,676 4118417 4,559,676 4,412,589 4,069,556 3,221,019 4,310,013 4,218749 4,412,589 4,239.834 3,730,883 2,740,043
1999 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,264,581 4,236,119 4,559,676 4,412,589 4,559,676 3,178,409 4,559,676
2000 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676
2001 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676 4,559,676 4,412,589 4,176,401 4,412,589 4150417
2002 4,003,140 4118417 4,559,676 4,412,589 4,481,866 3,121,267 4,513,635 4,559,676 4,412,589 4,255,692 4,412,589 4,559,676
2003 4,559,676 4118417 4,559,676 4412589 4,559,676 3,359,137 3,998,249 3489279 4,412,589 4,559,676 2,142,520 4,559,676
2004 2,668,265 4118417 4,559,676 4,412,589 3411447 2,423,001 4,559,676 3,552,711 3,921,454 3,890,956 4,412,589 4,559,676
2005 4,559,676 4118417 4,559,676 4,412,589 3,744,466 2,898,742 3,522,507 3,362,414 3,652,890 2,876,041 2,088,807 3571192
2006 4,559,676 4118417 4,559,676 4,412,589 4,559,676 3673741 4,362,984 4,559,676 4,412,589 4073324 4,175,932 4,559,676
2007 4,559,676 4118417 4,559,676 4412589 4,559,676 4,218542 4529493 4,559,676 4,412,589 4,559,676 3,792,269 3,134,629
2008 4,559,676 4118417 4,559,676 4,412,589 3,609,673 2,630,178 4,101,326 4,234,607 3,767,989 2,828,467 2,148,707 3,596,378
2009 4,559,676 4118417 4,559,676 4,412,589 4,559,676 3,543.295 4,559,676 4,456,620 4,412,589 4,559,676 4,412,589 4,559,676
2010 4559676 4118417 4,559,676 4412589 4,559,676 4412589 4,559,676 4559676 4,412,589 3124441 4,412,589 4559676
2011 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676
2012 4,559,676 4118417 4,559,676 4,412,589 4,559,676 3,182,653 4,172,687 3679575 4,312,190 3,954,389 3,471,666 4,559,676
2013 2,978,896 4,118 417 4,559,676 4,412,589 4215711 4,412,589 4,559,676 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676
2014 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4412589 4,450,203 4,258,394 4,412,589 3,875,098 2871479 4,559,676
2015 4,559,676 4,118 417 4,559,676 4,412,589 4,559,676 3,059,881 4,559,676 4,559,676 4,412,589 4,559,676 3,615,784 3,189,473
2016 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,249235 4,559,676 4,559,676 4,412,589 4,089,182 2,756,380 2,521,761
2017 2,878,151 4118417 4,559,676 4412589 3149789 3113593 4,559,676 4559676 4,412,589 4319124 3623458 3,243,769
2018 4,559,676 4118417 4,559,676 4,412,589 3,665,176 2,538,099 3,237,062 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676
2019 3,684,113 4118417 4,559,676 4,412,589 4,559,676 3,190,326 3,752,449 4,559,676 4,412,589 4471704 4,275,684 4,559,676
2020 4,559,676 4118417 4,559,676 4,412,589 3,926,834 4,049,730 4,559,676 3,917,446 4,412,589 3,827,524 4,412,589 4,559,676
2021 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4412589 4,559,676 4,559,676 4,412,589 3224918 4,412,589 4,559,676
2022 4559676 4118417 4,559,676 4412589 4,559,676 4412589 4,559,676 4559676 4,412,589 4559676 4,412,589 4559676
2023 4,559,676 4118417 4,559,676 4,412,589 4,347,072 3,251,712 3,863,455 3489219 3929127 3,795,808 3,838,309 4,559,676
2024 4559676 4118417 4,559,676 4412589 2,717,125 1,916,566 2,927,830 3,766,795 4,412,589 4,152,614 2,150,193 758,719
2025 4,559,676 4,118 417 4,559,676 4,412,589 4,267,182 4,187,849 4,212,332 3,481,350 4,128,632 4,445,988 4,412,589 4,559,676
2026 4,559,676 4118417 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676 4,353543 4,412,589 4,559,676 3,592,765 4,024,545
2021 4,559,676 4,118 417 4,559,676 4,412,589 4,559,676 4,412,589 4,283,694 4,559,676 4,412,589 4,559,676 4,412,589 4,559,676
2028 4,559,676 4118417 4,559,676 4,412,589 4,069,556 3,313,098 4,069,610 4194962 4,412,589 4,559,676 4,412,589 2479784
2029 4,559,676 4118417 4,559,676 4412589 1,801,855 3,098,247 3,435,288 4,083,956 4412589 3,708,589 4,275,684 4,559,676

Factor de planta = 0.95

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




\‘\1ENE,3%

§-T - r% PONTIFICIA
TESIS PUCP g gs gx_}\gﬁgﬁmn

DEL PERU

1. Parametros de entrada

Parametros de entrada
Caudal (m3/s) 1.44
Longitud de Canal (m) 7400
Longitud de la tuberia Forzada (m) 735
Pendiente del canal (m) 0.001
Diametro de la tuberia forzada (m) 0.59

2. Calculo de pérdidas de energia en la tuberia forzada

En la tuberia forzada
Area del conducto (m2) 0.27
Velocidad (mvs) 5.27
Re 3107567.70
f 0.01
Pérdida en el tinel (m) 21.72

3. Célculo de pérdidas de energia en el canal

Enel canal EC. Bernoulli
Pérdida en el canal 7.400

4. Pérdida total, altura neta y potencia generada

Pérdida total (m) 29.12
Altura neta (m) 500.88
Potencia generada (KW) 6014.2
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ARO CAUDALES CONSIDERANDO EL CAUDAL ECOLOGICO (m?/s)

Ene Feb Mar Abr May Jun Jul Ago Oct Nov Dic
1965 1.14 4.10 3.81 1.67 1.23 1.10 1.44 1.37 1.35 1.24 1.51
1966 4.01 3.19 3.71 243 0.99 1.53 141 1.48 1.81 1.63 1.76
1967 1.49 7.76 7.21 242 1.37 0.95 1.63 1.92 231 1.78 1.30
1968 1.55 1.19 2.46 1.80 0.75 0.89 1.02 1.21 1.05 1.17 0.93
1969 0.78 2.36 314 3.13 1.25 0.83 1.18 1.43 131 1.46 4.15
1970 6.02 3.09 3.20 297 2.00 1.36 1.53 1.54 1.99 1.40 2.72
1971 3.67 4.90 7.02 3.94 1.79 1.36 143 1.66 131 1.02 1.83
1972 4.83 4.12 8.48 5.07 1.90 1.60 1.64 1.50 147 1.02 241
1973 5.27 7.28 7.00 5.56 2.04 154 1.66 1.42 1.83 1.90 3.40
1974 3.95 4.49 5.59 2.69 0.98 1.52 1.57 1.67 1.69 1.15 1.27
1975 2.27 2.46 6.61 2.86 1.74 1.46 1.48 1.58 1.34 1.36 1.17
1976 2.74 4.80 4.44 2.56 1.10 1.32 1.45 1.56 121 0.91 1.77
1977 1.65 6.12 3.89 2.34 1.64 1.06 1.34 147 1.56 2.19 1.91
1978 211 4.77 2.88 1.82 1.16 1.09 1.18 1.39 1.56 1.08 1.65
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 1.46 117 0.85 0.29
1980 2.27 2.00 3.73 2.57 1.08 1.15 1.20 1.11 1.32 1.96 2.01
1981 2.70 7.45 6.07 2.68 1.31 1.40 1.62 1.37 1.79 1.90 2.52
1982 2.29 7.79 3.39 1.80 1.48 1.02 1.37 2.09 1.68 2.09 1.56
1983 2.39 1.48 3.77 3.75 1.22 1.47 1.23 1.31 1.19 0.89 1.79
1984 2.52 8.75 6.87 4.19 2.02 1.62 1.44 1.50 191 1.60 3.45
1985 2.06 3.63 5.04 3.95 1.78 1.60 1.73 1.46 1.10 1.18 2.24
1986 4.60 5.11 6.85 5.15 2.35 1.83 1.68 1.53 1.40 1.20 171
1987 4.75 4.86 3.17 1.67 0.95 0.85 1.31 1.31 1.29 1.25 2.30
1988 3.87 5.54 3.43 4.01 1.73 1.45 1.39 1.24 1.27 0.77 0.87
1989 4.13 6.43 6.05 4.11 1.80 1.15 1.49 1.22 1.59 1.56 1.88
1990 2.64 1.58 1.88 1.29 0.49 1.42 1.04 1.22 1.40 2.86 2.34
1991 2.09 2.64 5.23 242 1.80 1.31 1.53 1.27 1.44 1.25 0.86
1992 1.56 0.91 2.48 1.77 0.87 0.74 1.08 1.22 1.39 0.81 0.57
1993 2.13 4.18 5.11 3.48 1.85 1.05 1.32 1.34 1.65 2.95 4.17
1994 4.88 5.44 5.37 5.33 2.63 2.00 1.66 1.55 1.32 1.58 1.70
1995 2.64 2.30 3.77 354 1.28 111 1.35 1.45 1.24 1.62 2.10
1996 3.72 5.75 5.17 371 1.60 1.23 1.33 1.57 1.27 1.32 1.10
1997 2.25 4.51 297 1.40 121 1.36 1.70 1.73 1.30 1.68 271
1998 4.95 5.20 4.88 2.78 131 1.07 141 1.36 1.37 1.24 0.88
1999 1.58 4.98 4.84 3.78 2.29 1.42 1.37 1.60 1.50 1.06 2.72
2000 4.43 6.03 5.55 2.80 2.29 1.50 1.79 1.55 212 1.59 2.68
2001 6.22 5.23 5.84 3.83 2.36 1.62 1.73 1.79 1.35 1.77 1.34
2002 1.29 3.39 5.31 3.38 1.44 1.04 1.46 1.63 1.37 1.93 2.44
2003 4.06 4.55 5.38 3.57 1.47 1.12 1.29 1.12 1.54 0.71 1.77
2004 0.86 3.58 3.23 2.71 1.10 0.81 151 1.15 1.25 2.13 3.12
2005 3.88 3.74 4.92 3.90 1.21 0.97 1.14 1.08 0.93 0.70 1.15
2006 2.83 4.19 5.68 4.63 138 1.22 141 1.54 1.31 1.39 2.37
2007 4.56 4.81 5.82 4.31 1.84 141 1.46 1.60 1.60 1.26 1.01
2008 4.33 5.60 4.58 2.74 1.16 0.88 1.32 1.37 0.91 0.92 1.16
2009 3.49 6.71 5.79 3.45 1.57 1.18 1.50 1.44 1.78 3.07 4.49
2010 7.15 4.29 4.65 4.01 1.71 1.91 1.84 1.58 1.20 1.54 2.75
2011 3.64 6.61 8.03 6.12 242 1.60 1.65 1.56 2.01 1.78 147
2012 3.37 6.49 5.47 4.49 1.73 1.06 1.35 1.19 1.27 1.16 251
2013 0.96 6.77 6.79 2.88 1.38 1.53 1.67 1.78 1.93 1.69 2.83
2014 351 3.79 541 3.18 1.71 1.75 1.43 1.37 1.25 0.96 1.68
2015 3.94 4.51 5.27 347 1.91 1.02 1.64 1.48 1.59 1.20 1.22
2016 2.38 1.58 3.76 2.66 1.73 1.42 1.87 151 1.32 0.92 0.81
2017 0.93 2.46 4.14 1.91 1.02 1.04 1.55 1.73 1.39 1.21 1.05
2018 3.13 4.54 312 252 1.18 0.85 1.04 1.59 1.86 1.54 3.61
2019 1.19 4.59 3.29 2.26 1.59 1.06 121 1.49 1.44 1.42 214
2020 1.66 4.93 3.01 291 1.27 1.35 1.50 1.26 1.23 1.66 3.13
2021 2.84 3.70 4.55 4.62 2.30 1.76 1.85 147 1.04 1.52 2.78
2022 2.37 4.13 2.91 3.57 2.01 2.08 1.86 2.02 2.23 3.39 4.22
2023 6.12 2.07 4.39 241 1.40 1.08 1.25 1.12 1.22 1.28 2.14
2024 2.99 4.99 5.78 2.39 0.90 0.64 0.94 121 1.34 0.72 0.24
2025 2.35 541 4.02 1.85 1.38 1.40 1.36 1.12 1.43 1.70 1.51
2026 4.17 5.80 5.50 3.06 1.88 1.51 1.53 1.40 1.70 1.20 1.30
2027 2.60 5.61 9.23 5.03 2.35 1.47 1.38 1.64 2.02 2.33 1.86
2028 1.52 2.90 3.91 2.23 131 1.10 131 1.35 1.55 1.48 0.80
2029 1.95 1.59 2.21 1.67 0.58 1.03 1.11 1.32 1.20 1.42 3.31
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PONTIFICIA

TESIS PUCP ' gx_}\gﬁgﬁmn

DEL PERU

AfIO CAUDALES TURBINABLES (m?¥/s)

Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
1965 114 1.44 1.44 1.44 1.23 1.10 1.44 137 1.44 1.35 1.24 1.44
1966 1.44 1.44 1.44 1.44 0.99 1.44 141 1.44 1.44 1.44 1.44 1.44
1967 1.44 1.44 1.44 1.44 1.37 0.95 1.44 1.44 1.44 1.44 1.44 1.30
1968 1.44 1.19 1.44 1.44 0.75 0.89 1.02 121 1.38 1.05 1.17 0.93
1969 0.78 1.44 1.44 1.44 1.25 0.83 1.18 1.43 1.44 131 1.44 1.44
1970 1.44 1.44 1.44 1.44 1.44 1.36 1.44 1.44 1.44 1.44 1.40 1.44
1971 1.44 1.44 1.44 1.44 1.44 1.36 1.43 1.44 1.44 131 1.02 1.44
1972 1.44 1.44 1.44 144 1.44 1.44 1.44 1.44 1.44 1.44 1.02 1.44
1973 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.42 1.44 1.44 1.44 1.44
1974 1.44 1.44 1.44 1.44 0.98 1.44 1.44 1.44 1.44 1.44 115 1.27
1975 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.34 1.36 1.17
1976 1.44 1.44 1.44 1.44 1.10 1.32 1.44 1.44 1.44 1.21 0.91 1.44
1977 1.44 1.44 1.44 1.44 1.44 1.06 1.34 1.44 1.44 1.44 1.44 1.44
1978 1.44 1.44 1.44 1.44 1.16 1.09 1.18 1.39 1.44 1.44 1.08 1.44
1979 1.26 1.44 1.44 1.44 1.28 1.01 1.36 1.44 1.44 117 0.85 0.29
1980 1.44 1.44 1.44 1.44 1.08 1.15 1.20 111 1.44 1.32 1.44 1.44
1981 1.44 1.44 1.44 1.44 1.31 1.40 1.44 1.37 1.44 1.44 1.44 1.44
1982 1.44 1.44 1.44 1.44 1.44 1.02 1.37 1.44 1.44 1.44 1.44 1.44
1983 1.44 1.44 1.44 1.44 1.22 1.44 1.23 131 1.44 1.19 0.89 1.44
1984 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44
1985 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.10 1.18 1.44
1986 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.40 1.20 1.44
1987 1.44 1.44 1.44 1.44 0.95 0.85 1.31 131 1.40 1.29 1.25 1.44
1988 1.44 1.44 1.44 1.44 1.44 1.44 1.39 1.24 1.43 1.27 0.77 0.87
1989 1.44 1.44 1.44 1.44 1.44 1.15 1.44 1.22 1.44 1.44 1.44 1.44
1990 1.44 1.44 1.44 1.29 0.49 1.42 1.04 1.22 1.44 1.40 1.44 1.44
1991 1.44 1.44 1.44 1.44 1.44 131 1.44 1.27 1.44 1.44 1.25 0.86
1992 1.44 0.91 1.44 1.44 0.87 0.74 1.08 1.22 1.26 1.39 0.81 0.57
1993 1.44 1.44 1.44 1.44 1.44 1.05 1.32 1.34 1.44 1.44 1.44 1.44
1994 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.32 1.44 1.44
1995 1.44 1.44 1.44 1.44 1.28 111 1.35 1.44 1.44 1.24 1.44 1.44
1996 1.44 1.44 1.44 1.44 1.44 1.23 1.33 1.44 1.44 1.27 1.32 1.10
1997 1.44 1.44 1.44 1.40 1.21 1.36 1.44 1.44 1.44 1.30 1.44 1.44
1998 1.44 1.44 1.44 1.44 131 1.07 141 1.36 1.44 1.37 1.24 0.88
1999 1.44 1.44 1.44 1.44 1.44 1.42 1.37 1.44 1.44 1.44 1.06 1.44
2000 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44
2001 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.35 1.44 1.34
2002 1.29 1.44 1.44 1.44 1.44 1.04 1.44 1.44 1.44 1.37 1.44 1.44
2003 1.44 1.44 1.44 1.44 1.44 112 1.29 112 1.44 1.44 0.71 1.44
2004 0.86 1.44 1.44 1.44 1.10 0.81 1.44 1.15 131 1.25 1.44 1.44
2005 1.44 1.44 1.44 1.44 121 0.97 1.14 1.08 1.22 0.93 0.70 1.15
2006 1.44 1.44 1.44 1.44 1.44 1.22 141 1.44 1.44 131 1.39 1.44
2007 1.44 1.44 1.44 1.44 1.44 141 1.44 1.44 1.44 1.44 1.26 1.01
2008 1.44 1.44 1.44 1.44 1.16 0.88 1.32 1.37 1.26 0.91 0.92 1.16
2009 1.44 1.44 1.44 1.44 1.44 1.18 1.44 1.44 1.44 1.44 1.44 1.44
2010 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.20 1.44 1.44
2011 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44
2012 1.44 1.44 1.44 1.44 1.44 1.06 1.35 1.19 1.44 1.27 1.16 1.44
2013 0.96 1.44 1.44 1.44 1.38 1.44 1.44 1.44 1.44 1.44 1.44 1.44
2014 1.44 1.44 1.44 1.44 1.44 1.44 143 137 1.44 1.25 0.96 1.44
2015 1.44 1.44 1.44 1.44 1.44 1.02 1.44 1.44 1.44 1.44 1.20 1.22
2016 1.44 1.44 1.44 1.44 1.44 1.42 1.44 1.44 1.44 1.32 0.92 0.81
2017 0.93 1.44 1.44 1.44 1.02 1.04 1.44 1.44 1.44 1.39 121 1.05
2018 1.44 1.44 1.44 1.44 1.18 0.85 1.04 1.44 1.44 1.44 1.44 1.44
2019 1.19 1.44 1.44 1.44 1.44 1.06 121 1.44 1.44 1.44 1.42 1.44
2020 1.44 1.44 1.44 1.44 1.27 135 1.44 1.26 1.44 1.23 1.44 1.44
2021 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.04 1.44 1.44
2022 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44
2023 1.44 1.44 1.44 1.44 1.40 1.08 1.25 1.12 1.31 1.22 1.28 1.44
2024 1.44 1.44 1.44 1.44 0.90 0.64 0.94 121 1.44 1.34 0.72 0.24
2025 1.44 1.44 1.44 1.44 1.38 1.40 1.36 112 1.38 1.43 1.44 1.44
2026 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.40 1.44 1.44 1.20 1.30
2027 1.44 1.44 1.44 1.44 1.44 1.44 1.38 1.44 1.44 1.44 1.44 1.44
2028 1.44 1.44 1.44 1.44 131 1.10 131 135 1.44 1.44 1.44 0.80
2029 1.44 1.44 1.44 1.44 0.58 1.03 1.11 1.32 1.44 1.20 1.42 1.44

Los caudales turbinables se obtuvieron bajo la condicidn: si Qcaptado>Qdisefio entonces el
caudal turbinable sera el Qdisefio. En caso contrario sera el Qcaptado.

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




PONTIFICIA

TESIS PUCP gR'%Eﬁ?:ﬁ’AD

DEL PERU

POTENCIAS EFECTIVAS (KW)
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
1965 4768.43 6014.24 6014.24 6014.24 5116.61 4609.74 6014.24 5701.84 6014.24 5634.14 5180.36 6014.24
1966 6014.24 6014.24 6014.24 6014.24 4134.39 6014.24 5906.73 6014.24 6014.24 6014.24 6014.24 6014.24

ANO

1967 6014.24 6014.24 6014.24 6014.24 5714.48 3958.49 6014.24 6014.24 6014.24 6014.24 6014.24 5430.30
1968 6014.24 4967.56 6014.24 6014.24 3130.81 3702.26 4241.22 5071.94 5765.80 4374.34 4810.75 387030
1969 3264.96 6014.24 6014.24 6014.24 5202.02 3446.02 4935.18 5968.75 6014.24 5452.65 6014.24 6014.24
1970 6014.24 6014.24 6014.24 6014.24 6014.24 5677.38 6014.24 6014.24 6014.24 6014.24 5852.97 6014.24
1971 6014.24 6014.24 6014.24 6014.24 6014.24 5688.05 5970.79 6014.24 6014.24 5484.68 4240.84 6014.24
1972 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 4251.52 6014.24
1973 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 5947.40 6014.24 6014.24 6014.24 6014.24
1974 6014.24 6014.24 6014.24 6014.24 4091.68 6014.24 6014.24 6014.24 6014.24 6014.24 4806.69 5317.26

1975 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 5612.79 5682.15 4876.39
1976 6014.24 6014.24 6014.24 6014.24 4582.79 5527.91 6014.24 6014.24 6014.24 5046.95 3792.44 6014.24

1977 6014.24 6014.24 6014.24 6014.24 6014.24 441757 5575.76 6014.24 6014.24 6014.24 6014.24 6014.24
1978 6014.24 6014.24 6014.24 6014.24 4828.35 4567.04 4913.83 5819.28 6014.24 6014.24 451843 6014.24
1979 5265.83 6014.24 6014.24 6014.24 5351.49 422540 5671.85 6014.24 6014.24 4876.13 3546.88 119117
1980 6014.24 6014.24 6014.24 6014.24 4529.41 4791.24 5031.27 4623.53 6014.24 5495.35 6014.24 6014.24
1981 6014.24 6014.24 6014.24 6014.24 5490.28 5848.20 6014.24 5733.87 6014.24 6014.24 6014.24 6014.24
1982 6014.24 6014.24 6014.24 6014.24 6014.24 4278.78 573591 6014.24 6014.24 6014.24 6014.24 6014.24
1983 6014.24 6014.24 6014.24 6014.24 5095.26 6014.24 5116.68 5488.31 6014.24 4972.21 3707.03 6014.24
1984 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6013.49 6014.24 6014.24 6014.24 6014.24 6014.24

1985 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 4609.22 4924.13 6014.24
1986 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 5858.35 5030.89 6014.24
1987 6014.24 6014.24 6014.24 6014.24 3952.89 353143 5469.00 5477.64 5840.54 5377.91 5212.39 6014.24

1988 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 5821.32 5189.38 5957.98 5313.85 3215.92 363291
1989 6014.24 6014.24 6014.24 6014.24 6014.24 4801.92 6014.24 5103.97 6014.24 6014.24 6014.24 6014.24
1990 6014.24 6014.24 6014.24 5394.68 2063.18 5922.93 4326.63 5103.97 6014.24 5847.67 6014.24 6014.24
1991 6014.24 6014.24 6014.24 6014.24 6014.24 5485.20 6014.24 5285.46 6014.24 5997.14 5212.39 3576.39
1992 6014.24 379191 6014.24 6014.24 3653.95 3093.70 4518.81 5114.64 5214.69 5794.29 339741 2389.43
1993 6014.24 6014.24 6014.24 6014.24 6014.24 4374.86 5501.03 5616.43 6014.24 6014.24 6014.24 6014.24
1994 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 5527.38 6014.24 6014.24
1995 6014.24 6014.24 6014.24 6014.24 5362.16 4652.45 5618.47 6014.24 6014.24 5196.42 6014.24 6014.24
1996 6014.24 6014.24 6014.24 6014.24 6014.24 5132.88 555441 6014.24 6014.24 5324.53 5500.65 4605.08
1997 6014.24 6014.24 6014.24 5835.55 5041.87 5666.70 6014.24 6014.24 6014.24 5420.62 6014.24 6014.24

1998 6014.24 6014.24 6014.24 6014.24 5479.60 4481.63 5885.38 5680.49 6014.24 5708.88 5191.04 3689.43
1999 6014.24 6014.24 6014.24 6014.24 6014.24 5933.61 5703.88 6014.24 6014.24 6014.24 4422.34 6014.24

2000 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24
2001 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 562347 6014.24 5588.56
2002 5390.17 6014.24 6014.24 6014.24 6014.24 4342.83 6014.24 6014.24 6014.24 5730.23 6014.24 6014.24
2003 6014.24 6014.24 6014.24 6014.24 6014.24 4673.80 5383.59 4698.27 6014.24 6014.24 2981.04 6014.24
2004 3592.78 6014.24 6014.24 6014.24 4593.47 3371.29 6014.24 4783.68 5456.19 5230.12 6014.24 6014.24
2005 6014.24 6014.24 6014.24 6014.24 5041.87 4033.22 4743.01 452145 5082.52 3872.55 2906.30 4808.56
2006 6014.24 6014.24 6014.24 6014.24 6014.24 5111.53 5874.70 6014.24 6014.24 5484.68 5810.26 6014.24
2007 6014.24 6014.24 6014.24 6014.24 6014.24 5869.55 6014.24 6014.24 6014.24 6014.24 5276.45 4220.74

2008 6014.24 6014.24 6014.24 6014.24 4860.38 3659.55 5522.38 5701.84 5242.66 3808.49 382447 4842.41
2009 6014.24 6014.24 6014.24 6014.24 6014.24 4930.03 6014.24 6000.78 6014.24 6014.24 6014.24 6014.24

2010 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 5014.92 6014.24 6014.24
2011 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24
2012 6014.24 6014.24 6014.24 6014.24 6014.24 4428.25 561847 4954.50 6000.68 5324.53 4838.72 6014.24
2013 4011.04 6014.24 6014.24 6014.24 5757.19 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24
2014 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 5992.14 5733.87 6014.24 5217.71 3995.29 6014.24
2015 6014.24 6014.24 6014.24 6014.24 6014.24 425142 6014.24 6014.24 6014.24 6014.24 5030.89 510247
2016 6014.24 6014.24 6014.24 6014.24 6014.24 5912.26 6014.24 6014.24 6014.24 5506.03 3835.14 339552
2017 3875.39 6014.24 6014.24 6014.24 4241.15 4332.16 6014.24 6014.24 6014.24 5815.64 504157 4367.69
2018 6014.24 6014.24 6014.24 6014.24 4935.11 353143 4358.66 6014.24 6014.24 6014.24 6014.24 6014.24
2019 4960.61 6014.24 6014.24 6014.24 6014.24 4438.92 5052.62 6014.24 6014.24 6014.24 5949.06 6014.24
2020 6014.24 6014.24 6014.24 6014.24 5287.43 5634.67 6014.24 5214.79 6014.24 5153.71 6014.24 6014.24

2021 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 4342.31 6014.24 6014.24
2022 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24

2023 6014.24 6014.24 6014.24 6014.24 5853.27 4524.33 5202.09 4698.27 5466.87 5111.00 5340.51 6014.24
2024 6014.24 6014.24 6014.24 6014.24 3739.36 2666.65 3942.28 5071.94 6014.24 5591.44 2991.71 1021.60
2025 6014.24 6014.24 6014.24 6014.24 5746.51 5826.84 5671.85 4687.59 5744.45 5986.46 6014.24 6014.24
2026 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 5861.99 6014.24 6014.24 4998.86 5419.00
2027 6014.24 6014.24 6014.24 6014.24 6014.24 6014.24 5767.94 6014.24 6014.24 6014.24 6014.24 6014.24
2028 6014.24 6014.24 6014.24 6014.24 5479.60 4609.74 5479.67 5648.46 6014.24 6014.24 6014.24 3339.00
2029 6014.24 6014.24 6014.24 6014.24 2426.17 4310.81 4625.57 5498.99 6014.24 4993.56 5949.06 6014.24
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PONTIFICIA
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DEL PERU

AR ENERGIA (kWh)
Ene Feb Mar Abr May Jun l Ap Sep Oct Nov Dic

1965 3541715 4041573 447459 4,330,256 3,806,756 3319,015 4474598 4242170 4,330,256 4,191,804 3,729,859 4474598
1966 4474598 4041573 4474598 4,330,256 3,075,983 4,330,256 4,394,606 4474598 4,330,256 4474598 4,330,256 4474598
1967 4,474,598 4,041,573 4,474,598 4,330,256 4,251,575 2,850,111 4474598 4474598 4,330,256 4474598 4,330,256 4,040,143
1968 4474598 3,338,199 4474598 4,330,256 2329323 2,665,624 3,155,468 311352 4151319 3254507 3,506,938 2,879,504
1969 2429121 4,041,573 4,474,598 4,330,256 3870302 2481131 3BTLTTS 4,440,750 4,330,256 4,056,769 4,330,256 4474598
1970 4,474,598 4,041,573 4,474,598 4,330,256 4,474,598 4,087,711 4474598 4474598 4,330,256 4474598 4,214,138 4,474,598
1971 4,474,598 4,041,573 4,474,598 4,330,256 4474598 4,095,398 4,442,065 4474598 4,330,256 4,080,599 3083407 4474598
1972 4474598 4,041,573 4474598 4,330,256 4,474,598 4,330,256 4474598 4474598 4,330,256 4474598 3,061,004 4474598
1973 4474598 4,041,573 4,474,598 4,330,256 4474598 4,330,256 4474598 4424863 4,330,256 4474598 4,330,256 4474598
1974 4474598 4,041,573 4,474,598 4,330,256 3,044,210 4,330,256 4474598 4474598 4,330,256 4474598 3460816 3,956,039
1975 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4474598 4474598 4,330,256 4175917 4,091,146 3,628,032
1976 4474598 4041573 4474598 4,330,256 3409597 3,980,093 4474598 4474598 4,330,256 3,754,928 2,130,555 4474598
1977 4474598 4041573 4474598 4,330,256 4474598 3,180,650 4,148,367 4474598 4,330,256 4474598 4,330,256 4474598
1978 4474598 4041573 4474598 4,330,256 3,592,290 3,288,267 3,655,889 4329545 4,330,256 4474598 3,253,268 4474598
1979 3917774 4041573 4474598 4,330,256 3,981,506 3,042,285 4,219,855 4474598 4,330,256 3,621,837 2,553,755 886,231
1980 4474598 4041573 4474598 4,330,256 3,369,881 3,449,693 3,743,264 3,439,908 4,330,256 4,088,542 4,330,256 4474598
1981 4474598 4041573 4474598 4,330,256 4,084,768 4,210,702 4474598 4,266,000 4,330,256 4474598 4,330,256 4474598
1982 4474598 4041573 4474598 4,330,256 4474598 3,080,719 4,267,515 4474598 4,330,256 4474598 4,330,256 4474598
1983 4474598 4041573 4474598 4,330,256 3,790,870 4,330,256 3,806,810 4,083,306 4,330,256 3,699,326 2,669,059 4474598
1984 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4474031 4474598 4,330,256 4474598 4,330,256 4474598
1985 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4474598 4474598 4,330,256 3429257 3545313 4474598
1986 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4474598 4474598 4,330,256 4,358,610 3,622,242 4474598
1987 4474598 4041573 4474598 4,330,256 2,940,949 2,542,632 4,088,935 4,075,363 4,205,188 4,001,167 3,752,920 4474598
1988 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4,331,060 3,860,897 4,289,145 3,053,508 2,315,460 2,702,884
1989 4474598 4041573 4474598 4,330,256 4474598 3457380 4474598 3,797,352 4,330,256 4474598 4,330,256 4474598
1990 4474598 4041573 447459 3,884,169 1,535,004 4264511 3,219,014 3,797,352 4,330,256 4,350,667 4,330,256 4474598
1991 4474598 4041573 4474598 4,330,256 4474598 3,049,345 4474598 3,932,386 4,330,256 4461872 3,752,920 2,660,832
1992 4474598 2,548,161 4474598 4,330,256 2,718,539 2,201,461 3,361,991 3,805,295 3,797,119 4,310,951 2,446,138 1111731
1993 4474598 4041573 4474598 4,330,256 447459 3,149,902 4,092,764 4,178,625 4,330,256 4474598 4,330,256 4474598
1994 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4474598 4474598 4,330,256 4112312 4,330,256 4474598
1995 4474598 4041573 4474598 4,330,256 3,989,449 3,349,763 4,180,140 4474598 4,330,256 3,866,133 4,330,256 4474598
1996 4474598 4041573 4474598 4,330,256 4474598 3,695,676 4,132,480 4474598 4,330,256 3,061,451 3,960,468 3426182
1997 4474598 4041573 4474598 4,201,5% 3,751,154 4,080,024 447459 4474598 4,330,256 4,032,040 4,330,256 4474598
1998 4474598 4041573 4474598 4,330,256 4,076,825 3206112 4,378,719 4,226,284 4,330,256 4,247,406 3,137,546 2,744.937
1999 4474598 4041573 4474598 4,330,256 4474598 4,212,198 4,243,685 4474598 4,330,256 4474598 3,184,086 4474598
2000 4474598 4,041,573 4474598 4,330,256 4474598 4,330,256 4474598 4474598 4,330,256 4474598 4,330,256 4474598
2001 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4474598 4474598 4,330,256 4,183,860 4,330,256 4,157,890
2002 4,010,289 4,041,573 4474598 4,330,256 4474598 3,126,841 4474598 4474598 4,330,256 4,263,292 4,330,256 4474598
2003 4474598 4041573 4474598 4,330,256 4474598 3,365,137 4,005,389 3495510 4,330,256 4474598 2,146,346 4474598
2004 2,673,030 4,041,573 4474598 4,330,256 3417540 2,421,328 4474598 3,559,056 3,928,458 3,897,906 4,330,256 4474598
2005 4474598 4,041,573 4474598 4,330,256 3,751,154 2,903,919 3,528,798 3,368,419 3,659,414 2,881,177 2,092,538 3511510
2006 4474598 4,041,573 4,474,598 4,330,256 4474598 3,680,302 4310776 4474598 4,330,256 4,080,599 4,183,390 4474598
2007 4,474,598 4,041,573 4,474,598 4,330,256 4474598 4,226,076 447459 447459 4,330,256 447459 3,799,042 3,140,221
2008 4474598 4,041,573 4,474,598 4,330,256 3,616,120 2,634,876 4,108,651 4202170 3,774,718 2,833,518 2,753,616 3,602,801
2009 4474598 4041573 4474598 4,330,256 4474598 3,549,624 4474598 4,464,519 4,330,256 4474598 4,330,256 4474598
2010 4,474,598 4,041,573 4,474,598 4,330,256 4474598 4,330,256 4474598 4474598 4,330,256 3,731,099 4,330,256 4474598
2011 4,474,598 4,041,573 4,474,598 4,330,256 4,474,598 4,330,256 4474598 4474598 4,330,256 4474598 4,330,256 4474598
2012 4,474,598 4,041,573 4,474,598 4,330,256 4,474,598 3,188,337 4,180,140 3,686,147 4320492 3,961,451 3483811 4474598
2013 2,084,216 4,041,573 4,474,598 4,330,256 4283341 4,330,256 4414598 4474598 4,330,256 4474598 4,330,256 4474598
2014 4474598 4,041,573 4,474,598 4,330,256 4474598 4,330,256 4,458,151 4,266,000 4,330,256 3,882,019 2,876,607 4474598
2015 4474598 4041573 4474598 4,330,256 4474598 3,085,345 4,474,598 4474598 4,330,256 4474598 3,622,242 3,796,241
2016 4,474,598 4,041,573 4,474,598 4,330,256 4474598 4,256,824 4474598 4474598 4,330,256 4,096,485 2,761,303 2,526,265
2017 2,883,291 4,041,573 4,474,598 4,330,256 3155415 3,119,154 4474598 4474598 4,330,256 4,326,838 3,629,929 3,249,563
2018 4,474,598 4,041,573 4,474,598 4,330,256 3,671,722 2,542,632 3,242,843 4474598 4,330,256 4474598 4,330,256 4,474,598
2019 3,690,693 4041573 4474598 4,330,256 4474598 3,196,024 3,759,151 4474598 4,330,256 4474598 4,283,320 4474598
2020 4474598 4041573 4474598 4,330,256 3933847 4,056,963 4474598 3924443 4,330,256 3,834,360 4,330,256 4474598
2021 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4474598 4474598 4,330,256 3230678 4,330,256 4474598
2022 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4474598 4474598 4,330,256 4474598 4,330,256 4474598
2023 4474598 4041573 4474598 4,330,256 4,354,836 3251519 3,870,355 3495510 3,936,145 3,802,587 3,845,164 4474598
2024 4474598 4041573 4474598 4,330,256 2,782,085 1,019,989 2,933,059 371352 4,330,256 4,160,031 2,154,033 760,074
2025 4474598 4041573 4474598 4,330,256 4275404 4195328 4,219,855 3,487,567 4,136,005 4453929 4,330,256 4474598
2026 4474598 4041573 4474598 4,330,256 4474598 4,330,256 4474598 4361318 4,330,256 4474598 3,599,181 4,031,733
2027 4474598 4041573 4474598 4,330,256 447459 4,330,256 429134 4474598 4,330,256 4474598 4,330,256 4474598
2028 4474598 4041573 4474598 4,330,256 4,076,825 3319,015 4,076,878 4202454 4,330,256 4474598 4,330,256 2484213
2029 4474598 4041573 4474598 4,330,256 1,805,073 3,103,780 3441423 4,091,250 4,330,256 3715212 4,283,320 4474598

Factor de planta = 0.95
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1. Parametros de entrada

Parametros de entrada

Caudal (m3/s) 1.38
Longitud de Canal (m) 7400
Longitud de la tuberia Forzada (m) 735
Pendiente del canal (m) 0.001
Diametro de la tuberia forzada (m) 0.57
2. Calculo de pérdidas de energia en la tuberia forzada
En la tuberia forzada
Area del conducto (m2) 0.26
Velocidad (mvs) 541
Re 3082579.95
f 0.01
Pérdida en el tunel (m) 23.83
3. Célculo de pérdidas de energia en el canal
En el canal EC. Bernoulli
Peérdida en el canal 7.400
4. Peérdida total, altura neta y potencia generada
Pérdida total (m) 31.23
Altura neta (m) 498.77
Potencia generada (kW) 5739.4

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




PONTIFICIA

TESIS PUCP gR'%Eﬁ?:ﬁ’AD

DEL PERU

ARO CAUDALES CONSIDERANDO EL CAUDAL ECOLOGICO (m?/s)

Ene Feb Mar Abr May Jun Jul Ago Oct Nov Dic
1965 1.14 4.10 3.81 1.67 1.23 1.10 1.44 1.37 1.35 1.24 1.51
1966 4.01 3.19 3.71 243 0.99 1.53 141 1.48 1.81 1.63 1.76
1967 1.49 7.76 7.21 242 1.37 0.95 1.63 1.92 231 1.78 1.30
1968 1.55 1.19 2.46 1.80 0.75 0.89 1.02 1.21 1.05 1.17 0.93
1969 0.78 2.36 314 3.13 1.25 0.83 1.18 1.43 131 1.46 4.15
1970 6.02 3.09 3.20 297 2.00 1.36 1.53 1.54 1.99 1.40 2.72
1971 3.67 4.90 7.02 3.94 1.79 1.36 143 1.66 131 1.02 1.83
1972 4.83 4.12 8.48 5.07 1.90 1.60 1.64 1.50 147 1.02 241
1973 5.27 7.28 7.00 5.56 2.04 154 1.66 1.42 1.83 1.90 3.40
1974 3.95 4.49 5.59 2.69 0.98 1.52 1.57 1.67 1.69 1.15 1.27
1975 2.27 2.46 6.61 2.86 1.74 1.46 1.48 1.58 1.34 1.36 1.17
1976 2.74 4.80 4.44 2.56 1.10 1.32 1.45 1.56 121 0.91 1.77
1977 1.65 6.12 3.89 2.34 1.64 1.06 1.34 147 1.56 2.19 1.91
1978 211 4.77 2.88 1.82 1.16 1.09 1.18 1.39 1.56 1.08 1.65
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 1.46 117 0.85 0.29
1980 2.27 2.00 3.73 2.57 1.08 1.15 1.20 1.11 1.32 1.96 2.01
1981 2.70 7.45 6.07 2.68 1.31 1.40 1.62 1.37 1.79 1.90 2.52
1982 2.29 7.79 3.39 1.80 1.48 1.02 1.37 2.09 1.68 2.09 1.56
1983 2.39 1.48 3.77 3.75 1.22 1.47 1.23 1.31 1.19 0.89 1.79
1984 2.52 8.75 6.87 4.19 2.02 1.62 1.44 1.50 191 1.60 3.45
1985 2.06 3.63 5.04 3.95 1.78 1.60 1.73 1.46 1.10 1.18 2.24
1986 4.60 5.11 6.85 5.15 2.35 1.83 1.68 1.53 1.40 1.20 171
1987 4.75 4.86 3.17 1.67 0.95 0.85 1.31 1.31 1.29 1.25 2.30
1988 3.87 5.54 3.43 4.01 1.73 1.45 1.39 1.24 1.27 0.77 0.87
1989 4.13 6.43 6.05 4.11 1.80 1.15 1.49 1.22 1.59 1.56 1.88
1990 2.64 1.58 1.88 1.29 0.49 1.42 1.04 1.22 1.40 2.86 2.34
1991 2.09 2.64 5.23 242 1.80 1.31 1.53 1.27 1.44 1.25 0.86
1992 1.56 0.91 2.48 1.77 0.87 0.74 1.08 1.22 1.39 0.81 0.57
1993 2.13 4.18 5.11 3.48 1.85 1.05 1.32 1.34 1.65 2.95 4.17
1994 4.88 5.44 5.37 5.33 2.63 2.00 1.66 1.55 1.32 1.58 1.70
1995 2.64 2.30 3.77 354 1.28 111 1.35 1.45 1.24 1.62 2.10
1996 3.72 5.75 5.17 371 1.60 1.23 1.33 1.57 1.27 1.32 1.10
1997 2.25 4.51 297 1.40 121 1.36 1.70 1.73 1.30 1.68 271
1998 4.95 5.20 4.88 2.78 131 1.07 141 1.36 1.37 1.24 0.88
1999 1.58 4.98 4.84 3.78 2.29 1.42 1.37 1.60 1.50 1.06 2.72
2000 4.43 6.03 5.55 2.80 2.29 1.50 1.79 1.55 212 1.59 2.68
2001 6.22 5.23 5.84 3.83 2.36 1.62 1.73 1.79 1.35 1.77 1.34
2002 1.29 3.39 5.31 3.38 1.44 1.04 1.46 1.63 1.37 1.93 2.44
2003 4.06 4.55 5.38 3.57 1.47 1.12 1.29 1.12 1.54 0.71 1.77
2004 0.86 3.58 3.23 2.71 1.10 0.81 151 1.15 1.25 2.13 3.12
2005 3.88 3.74 4.92 3.90 1.21 0.97 1.14 1.08 0.93 0.70 1.15
2006 2.83 4.19 5.68 4.63 138 1.22 141 1.54 1.31 1.39 2.37
2007 4.56 4.81 5.82 4.31 1.84 141 1.46 1.60 1.60 1.26 1.01
2008 4.33 5.60 4.58 2.74 1.16 0.88 1.32 1.37 0.91 0.92 1.16
2009 3.49 6.71 5.79 3.45 1.57 1.18 1.50 1.44 1.78 3.07 4.49
2010 7.15 4.29 4.65 4.01 1.71 1.91 1.84 1.58 1.20 1.54 2.75
2011 3.64 6.61 8.03 6.12 242 1.60 1.65 1.56 2.01 1.78 147
2012 3.37 6.49 5.47 4.49 1.73 1.06 1.35 1.19 1.27 1.16 251
2013 0.96 6.77 6.79 2.88 1.38 1.53 1.67 1.78 1.93 1.69 2.83
2014 351 3.79 541 3.18 1.71 1.75 1.43 1.37 1.25 0.96 1.68
2015 3.94 4.51 5.27 347 1.91 1.02 1.64 1.48 1.59 1.20 1.22
2016 2.38 1.58 3.76 2.66 1.73 1.42 1.87 151 1.32 0.92 0.81
2017 0.93 2.46 4.14 1.91 1.02 1.04 1.55 1.73 1.39 1.21 1.05
2018 3.13 4.54 312 252 1.18 0.85 1.04 1.59 1.86 1.54 3.61
2019 1.19 4.59 3.29 2.26 1.59 1.06 121 1.49 1.44 1.42 214
2020 1.66 4.93 3.01 291 1.27 1.35 1.50 1.26 1.23 1.66 3.13
2021 2.84 3.70 4.55 4.62 2.30 1.76 1.85 147 1.04 1.52 2.78
2022 2.37 4.13 2.91 3.57 2.01 2.08 1.86 2.02 2.23 3.39 4.22
2023 6.12 2.07 4.39 241 1.40 1.08 1.25 1.12 1.22 1.28 2.14
2024 2.99 4.99 5.78 2.39 0.90 0.64 0.94 121 1.34 0.72 0.24
2025 2.35 541 4.02 1.85 1.38 1.40 1.36 1.12 1.43 1.70 1.51
2026 4.17 5.80 5.50 3.06 1.88 1.51 1.53 1.40 1.70 1.20 1.30
2027 2.60 5.61 9.23 5.03 2.35 1.47 1.38 1.64 2.02 2.33 1.86
2028 1.52 2.90 3.91 2.23 131 1.10 131 1.35 1.55 1.48 0.80
2029 1.95 1.59 2.21 1.67 0.58 1.03 1.11 1.32 1.20 1.42 3.31
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ARO CAUDALES TURBINABLES (md/s)

Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
1965 1.14 1.38 1.38 1.38 1.23 1.10 1.38 1.37 1.38 1.35 1.24 1.38
1966 1.38 1.38 1.38 1.38 0.99 1.38 1.38 1.38 1.38 1.38 1.38 1.38
1967 1.38 1.38 1.38 1.38 1.37 0.95 1.38 1.38 1.38 1.38 1.38 1.30
1968 1.38 1.19 1.38 1.38 0.75 0.89 1.02 1.21 1.38 1.05 1.17 0.93
1969 0.78 1.38 1.38 1.38 1.25 0.83 1.18 1.38 1.38 131 1.38 1.38
1970 1.38 1.38 1.38 1.38 1.38 1.36 1.38 1.38 1.38 1.38 1.38 1.38
1971 1.38 1.38 1.38 1.38 1.38 1.36 1.38 1.38 1.38 1.31 1.02 1.38
1972 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.02 1.38
1973 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38
1974 1.38 1.38 1.38 1.38 0.98 1.38 1.38 1.38 1.38 1.38 1.15 1.27
1975 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.34 1.36 1.17
1976 1.38 1.38 1.38 1.38 1.10 1.32 1.38 1.38 1.38 1.21 0.91 1.38
1977 1.38 1.38 1.38 1.38 1.38 1.06 1.34 1.38 1.38 1.38 1.38 1.38
1978 1.38 1.38 1.38 1.38 1.16 1.09 1.18 1.38 1.38 1.38 1.08 1.38
1979 1.26 1.38 1.38 1.38 1.28 1.01 1.36 1.38 1.38 1.17 0.85 0.29
1980 1.38 1.38 1.38 1.38 1.08 1.15 1.20 1.11 1.38 1.32 1.38 1.38
1981 1.38 1.38 1.38 1.38 1.31 1.38 1.38 1.37 1.38 1.38 1.38 1.38
1982 1.38 1.38 1.38 1.38 1.38 1.02 1.37 1.38 1.38 1.38 1.38 1.38
1983 1.38 1.38 1.38 1.38 1.22 1.38 1.23 131 1.38 1.19 0.89 1.38
1984 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38
1985 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.10 1.18 1.38
1986 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.20 1.38
1987 1.38 1.38 1.38 1.38 0.95 0.85 1.31 131 1.38 1.29 1.25 1.38
1988 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.24 1.38 1.27 0.77 0.87
1989 1.38 1.38 1.38 1.38 1.38 1.15 1.38 1.22 1.38 1.38 1.38 1.38
1990 1.38 1.38 1.38 1.29 0.49 1.38 1.04 1.22 1.38 1.38 1.38 1.38
1991 1.38 1.38 1.38 1.38 1.38 1.31 1.38 1.27 1.38 1.38 1.25 0.86
1992 1.38 0.91 1.38 1.38 0.87 0.74 1.08 1.22 1.26 1.38 0.81 0.57
1993 1.38 1.38 1.38 1.38 1.38 1.05 1.32 1.34 1.38 1.38 1.38 1.38
1994 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.32 1.38 1.38
1995 1.38 1.38 1.38 1.38 1.28 1.11 1.35 1.38 1.38 1.24 1.38 1.38
1996 1.38 1.38 1.38 1.38 1.38 1.23 1.33 1.38 1.38 1.27 1.32 1.10
1997 1.38 1.38 1.38 1.38 1.21 1.36 1.38 1.38 1.38 1.30 1.38 1.38
1998 1.38 1.38 1.38 1.38 1.31 1.07 1.38 1.36 1.38 1.37 1.24 0.88
1999 1.38 1.38 1.38 1.38 1.38 1.38 1.37 1.38 1.38 1.38 1.06 1.38
2000 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38
2001 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.35 1.38 1.34
2002 1.29 1.38 1.38 1.38 1.38 1.04 1.38 1.38 1.38 1.37 1.38 1.38
2003 1.38 1.38 1.38 1.38 1.38 1.12 1.29 1.12 1.38 1.38 0.71 1.38
2004 0.86 1.38 1.38 1.38 1.10 0.81 1.38 1.15 1.31 1.25 1.38 1.38
2005 1.38 1.38 1.38 1.38 1.21 0.97 1.14 1.08 1.22 0.93 0.70 1.15
2006 1.38 1.38 1.38 1.38 1.38 1.22 1.38 1.38 1.38 1.31 1.38 1.38
2007 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.26 1.01
2008 1.38 1.38 1.38 1.38 1.16 0.88 1.32 1.37 1.26 0.91 0.92 1.16
2009 1.38 1.38 1.38 1.38 1.38 1.18 1.38 1.38 1.38 1.38 1.38 1.38
2010 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.20 1.38 1.38
2011 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38
2012 1.38 1.38 1.38 1.38 1.38 1.06 1.35 1.19 1.38 1.27 1.16 1.38
2013 0.96 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38
2014 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.37 1.38 1.25 0.96 1.38
2015 1.38 1.38 1.38 1.38 1.38 1.02 1.38 1.38 1.38 1.38 1.20 1.22
2016 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.32 0.92 0.81
2017 0.93 1.38 1.38 1.38 1.02 1.04 1.38 1.38 1.38 1.38 1.21 1.05
2018 1.38 1.38 1.38 1.38 1.18 0.85 1.04 1.38 1.38 1.38 1.38 1.38
2019 1.19 1.38 1.38 1.38 1.38 1.06 1.21 1.38 1.38 1.38 1.38 1.38
2020 1.38 1.38 1.38 1.38 1.27 1.35 1.38 1.26 1.38 1.23 1.38 1.38
2021 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.04 1.38 1.38
2022 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38
2023 1.38 1.38 1.38 1.38 1.38 1.08 1.25 1.12 1.31 1.22 1.28 1.38
2024 1.38 1.38 1.38 1.38 0.90 0.64 0.94 1.21 1.38 1.34 0.72 0.24
2025 1.38 1.38 1.38 1.38 1.38 1.38 1.36 1.12 1.38 1.38 1.38 1.38
2026 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.20 1.30
2027 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38
2028 1.38 1.38 1.38 1.38 1.31 1.10 1.31 1.35 1.38 1.38 1.38 0.80
2029 1.38 1.38 1.38 1.38 0.58 1.03 1.11 1.32 1.38 1.20 1.38 1.38

Los caudales turbinables se obtuvieron bajo la condicion: si Qcaptado>Qdisefio entonces el
caudal turbinable seré el Qdisefio. En caso contrario seré el Qcaptado.
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ARO POTENCIAS EFECTIVAS (kW)
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

1965 4748.38 5739.41 5739.41 5739.41 5095.09 4590.36 5739.41 5677.86 5739.41 5610.45 5158.57 5739.41
1966 573941 573941 5739.41 5739.41 4117.00 573041 573941 573941 573941 573941 5739.41 5739.41
1967 5739.41 5739.41 5739.41 5739.41 5690.45 3941.84 5739.41 5739.41 5739.41 5739.41 5739.41 5407.46
1968 5739.41 4946.67 5739.41 5739.41 3117.64 3686.68 4223.38 5050.61 5739.41 4355.94 4850.26 3854.02
1969 3251.22 5739.41 5739.41 573941 5180.14 343153 4914.43 5739.41 5739.41 5429.71 5739.41 5739.41
1970 5739.41 5739.41 5739.41 5739.41 5739.41 5653.50 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41
1971 573941 573941 5739.41 5739.41 5739.41 5664.13 573941 573941 573941 5461.61 4223.01 5739.41
1972 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 4233.64 5739.41
1973 573941 573941 5739.41 5739.41 573041 573041 573941 573941 573941 573941 5739.41 5739.41
1974 5739.41 5739.41 5739.41 573941 4074.47 5739.41 5739.41 5739.41 5739.41 5739.41 4786.47 5294.89
1975 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5589.19 5658.25 4855.88
1976 5739.41 5739.41 5739.41 573941 4563.52 5504.66 5739.41 5739.41 5739.41 5025.72 3776.49 5739.41
1977 5739.41 5739.41 5739.41 573941 5739.41 4398.99 5552.31 5739.41 5739.41 5739.41 5739.41 5739.41
1978 5739.41 5739.41 5739.41 5739.41 4808.04 454783 4893.16 573941 573941 573941 4499.42 5739.41
1979 5243.68 5739.41 5739.41 573941 5328.98 4207.62 5647.99 5739.41 5739.41 4855.62 3531.96 1186.16
1980 5739.41 5739.41 5739.41 5739.41 4510.36 4771.09 5010.11 4604.09 5739.41 5472.24 5739.41 5739.41
1981 573941 573941 573941 5739.41 5467.19 573941 573941 5709.75 573941 573941 5739.41 5739.41
1982 5739.41 5739.41 5739.41 573941 5739.41 4260.78 5711.78 5739.41 5739.41 5739.41 5739.41 5739.41
1983 5739.41 5739.41 5739.41 5739.41 5073.83 5739.41 5095.16 5465.23 5739.41 4951.30 3691.44 5739.41
1984 5739.41 5739.41 5739.41 573941 573941 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41
1985 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 4589.83 4903.42 5739.41
1986 573941 573941 5739.41 573941 573941 5739.41 5739.41 5739.41 5739.41 5739.41 5009.73 5739.41
1987 5739.41 5739.41 5739.41 5739.41 3936.26 3516.58 5446.00 5454.60 5739.41 5355.29 5190.47 5739.41
1988 5739.41 5739.41 5739.41 573941 5739.41 5739.41 5739.41 5167.55 5739.41 5291.51 3202.39 3617.63
1989 573941 573941 5739.41 5739.41 573041 478172 573941 5082.50 573941 5739.41 5739.41 5739.41
1990 5739.41 5739.41 5739.41 5371.99 2054.50 5739.41 4308.43 5082.50 5739.41 5739.41 5739.41 5739.41
1991 573941 573941 5739.41 5739.41 5739.41 5462.13 5739.41 5263.24 5739.41 5739.41 5190.47 3561.35
1992 5739.41 3775.96 5739.41 5739.41 3638.58 3080.69 4499.80 5093.13 5252.51 5739.41 3383.12 2379.38
1993 5739.41 5739.41 5739.41 5739.41 5739.41 4356.46 54717.89 5592.81 5739.41 5739.41 5739.41 5739.41
1994 573941 573941 5739.41 5739.41 573041 573041 573941 573941 573941 5504.13 5739.41 5739.41
1995 5739.41 5739.41 5739.41 5739.41 5339.61 4632.88 5504.84 5739.41 5739.41 5174.56 5739.41 5739.41
1996 5739.41 5739.41 5739.41 573941 5739.41 5111.30 5531.05 573941 573941 5302.14 5477.52 4585.71
1997 5739.41 5739.41 5739.41 5739.41 5020.67 5642.87 5739.41 5739.41 5739.41 5397.82 5739.41 5739.41
1998 5739.41 5739.41 5739.41 5739.41 5456.56 4462.78 5739.41 5656.60 5739.41 5684.87 5169.20 3673.91
1999 5739.41 5739.41 5739.41 573941 5739.41 5739.41 5679.89 5739.41 5739.41 5739.41 4403.74 5739.41
2000 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41
2001 573941 573941 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5599.82 5739.41 5565.06
2002 5367.50 5739.41 5739.41 5739.41 5739.41 4324.51 5739.41 5739.41 5739.41 5706.13 5739.41 5739.41
2003 5739.41 5739.41 5739.41 5739.41 5739.41 4654.14 5360.95 4678.51 5739.41 5739.41 2968.50 5739.41
2004 3577.67 573941 5739.41 5739.41 451415 3357.11 573941 4763.56 543324 5217.09 5739.41 5739.41
2005 5739.41 5739.41 5739.41 5739.41 5020.67 4016.26 4723.06 4508.40 5061.14 3856.26 2894.08 4788.34
2006 5739.41 5739.41 5739.41 573941 573941 5090.03 5739.41 5739.41 5739.41 5461.61 5739.41 5739.41
2007 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5254.26 4202.98
2008 5739.41 5739.41 5739.41 5739.41 4839.93 3644.16 5499.15 5677.86 5220.61 3192.47 3808.38 4822.11
2009 573941 573941 5739.41 5739.41 5739.41 4909.30 573941 573941 573941 573941 5739.41 5739.41
2010 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 4993.83 5739.41 5739.41
2011 5739.41 5739.41 5739.41 573941 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41
2012 5739.41 5739.41 5739.41 573941 5739.41 4409.62 5504.84 4933.66 5739.41 5302.14 4818.37 5739.41
2013 3994.17 5739.41 5739.41 573941 5732.97 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41
2014 5739.41 5739.41 5739.41 573941 573941 5739.41 5739.41 5709.75 5739.41 5195.82 3978.48 5739.41
2015 5739.41 5739.41 5739.41 5739.41 5739.41 4239.52 5739.41 5739.41 5739.41 5739.41 5009.73 5081.01
2016 573941 573941 573941 5739.41 5739.41 573041 573941 573941 573941 5482.87 3819.01 3381.24
2017 3859.09 5739.41 5739.41 573941 422331 4313.94 5739.41 5739.41 5739.41 5739.41 5020.36 4349.32
2018 5739.41 5739.41 5739.41 5739.41 4914.35 3516.58 4340.33 5739.41 5739.41 5739.41 5739.41 5739.41
2019 4939.74 5739.41 5739.41 573941 573941 4420.25 5031.37 5739.41 5739.41 5739.41 5739.41 5739.41
2020 5739.41 5739.41 5739.41 5739.41 5265.19 5610.97 5739.41 5252.60 5739.41 5132.03 5739.41 5739.41
2021 573941 573941 573941 5739.41 5739.41 573941 573941 573941 573941 4324.05 573941 5739.41
2022 5739.41 5739.41 5739.41 573941 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41
2023 5739.41 5739.41 5739.41 5739.41 5739.41 4505.30 5180.21 4678.51 5443.87 5089.51 5318.04 5739.41
2024 573941 573941 5739.41 573941 3723.63 2655.44 3925.70 5050.61 5739.41 5567.92 2979.13 1017.31
2025 5739.41 5739.41 5739.41 5739.41 5722.34 5739.41 5647.99 4667.88 5720.29 5739.41 5739.41 5739.41
2026 573941 573941 5739.41 5739.41 5739.41 573041 573941 573941 5739.41 5739.41 4977.84 5396.20
2027 5739.41 5739.41 5739.41 573941 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41 5739.41
2028 5739.41 5739.41 5739.41 5739.41 5456.56 4590.36 5456.63 5624.70 5739.41 5739.41 5739.41 3324.95
2029 573941 5739.41 5739.41 5739.41 2415.97 4292.68 4606.11 5475.86 5739.41 4972.56 5739.41 5739.41
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A0 ENERGIA (kWh)
Ene Feb Mar Abr May Jun ul Ap Sep Oct Nov Dic

1965 3,532,794 3,856,884 4210122 4132376 3,790,746 3,305,056 4210122 4224328 4132376 4174174 3714172 4210122
1966 4210122 3,856,884 4210122 4132376 3,063,046 4132376 4210122 4210122 4132376 4210122 4132376 4210122
1967 4,210,122 3,856,884 4,210,122 4132376 4,233,693 2,838,124 4,210,122 4,210,122 4,132,376 4210122 4132376 4023151
1968 4210122 3,324,160 4,210,122 4132376 2319526 2654413 3142197 3,757,651 4132376 3,240819 3492188 2,867,393
1969 2418911 3,856,884 4210122 4132376 3,854,024 2,470,702 3,656,333 4210122 4132376 4,039,707 4132376 4210122
1970 4210122 3,856,884 4210122 4132376 4210122 4070519 4210122 4210122 4132376 4210122 4132376 4210122
1971 4210122 3,856,884 4270122 4,132,376 4,210,122 4,078,173 4,210,122 4,210,122 4132376 4063437 3,040,565 4,210,122
1972 4210122 3,856,884 4,210,122 4132376 4210122 4,132,376 4,210,122 4210122 4132376 4,210,122 3,048,220 4210122
1973 4210122 3,856,884 4210122 4132376 4210122 4132376 4210122 4210122 4132376 4210122 4132376 4210122
1974 4210122 3,856,884 4210122 4132376 3,031,407 4132376 4210122 4210122 4132376 4210122 3,446,260 3939401
1975 4210122 3,856,884 4,210,122 4132316 4,210,122 4,132,376 4,210,122 4,210,122 4132376 4,158,354 4,073,940 3,612,773
1976 4210122 3,856,884 4,210,122 4132376 3,395,257 3,963,354 4,210,122 4210122 4132376 3,739,136 2719071 4,210,122
1977 4210122 3,856,884 4210122 4132376 4210122 3167213 4,130,920 4210122 4132376 4210122 4132376 4210122
1978 4210122 3,856,884 4210122 4132376 3571182 3214431 3640513 4210122 4132376 4210122 3239586 4210122
1979 3,901,297 3,856,884 4210122 4132376 3,964,761 3029489 4,202,108 4210122 4132376 3612579 254315 882,503
1980 4210122 3,856,884 4,210,122 4132376 3,355,708 3,435,185 3721521 3425440 4132376 4,071,346 4,132,376 4,210,122
1981 4210122 3,856,884 4210122 4132376 4,067,588 4132376 4210122 4,248,058 4132376 4210122 4132376 4210122
1982 4210122 3,856,884 4210122 4132376 4210122 3,067,762 4,249,566 4210122 4132376 4210122 4132376 4,210,122
1983 4,210,122 3,856,884 4,210,122 4132376 3,774,926 4,132,376 3,790,799 4,066,133 4132376 3,683,767 2,657,834 4,210,122
1984 4210122 3,856,884 4,210,122 4132376 4210122 4,132,376 4,210,122 4210122 4132376 4,210,122 4,132,376 4210122
1985 4210122 3,856,884 4210122 4132376 4210122 4132376 4210122 4210122 4132376 3414835 3530461 4210122
1986 4210122 3,856,884 4210122 4132376 4210122 4132376 4210122 4210122 4132376 4210122 3,607,008 4,210,122
1987 4210122 3,856,884 4,210,122 4,132,316 2,928,580 2,531,939 4,051,822 4,058,223 4132376 3,984,339 3731136 4210122
1988 4210122 3,856,884 4,210,122 4132376 4210122 4132376 4,210,122 3,844,659 4132376 3,936,880 2305721 2,691,517
1989 4210122 3,856,884 4210122 4132376 4210122 3442839 4210122 3,781,381 4132376 4210122 4132376 4210122
1990 4210122 3,856,884 4210122 3867833 1528548 4132376 3205475 3781381 4132376 4210122 4,132,376 4210122
1991 4210122 3,856,884 4270122 4,132,376 4,210,122 3,932,735 4,210,122 3,915,847 4,132,316 4210122 3,737,136 2,649,641
1992 4210122 2537444 4210122 4132376 2,107,106 2,218,099 3,347,851 3789290 3,781,807 4210122 2,435,850 1,770,260
1993 4210122 3,856,884 4210122 4132376 4210122 3,136,654 4,075,551 4,161,050 4132376 4210122 4132376 4210122
1994 4210122 3,856,884 4210122 4132376 4210122 4132376 4210122 4210122 4132376 4,095,076 4,132,376 4210122
1995 4210122 3,856,884 4,210,122 4,132,316 3972671 3,335,674 4,162,559 4210122 4,132,316 3,849,873 4,132,376 4210122
199 4210122 3,856,884 4210122 4132376 4210122 3,680,133 4,115,100 4210122 4132376 3,944,790 3043811 3MLTT2
1997 4210122 3,856,884 4210122 4132376 373317 4,062,864 4210122 4210122 4132376 4015978 4132376 4210122
1998 4210122 3,856,884 4210122 4132376 4,059,678 3213200 4210122 4,208,509 4,132,316 4,229542 311821 2133392
1999 4210122 3,856,884 4210122 4,132,316 4,210,122 4,132,316 4,225,831 4210122 4,132,316 4210122 3,170,694 4,210,122
2000 4210122 3,856,884 4210122 4132376 4210122 4132376 4210122 4210122 4132376 4210122 4132376 4210122
2001 4210122 3,856,884 4210122 4132376 4210122 4132376 4210122 4210122 4132376 4,166,264 4132376 4140402
2002 3993423 3,856,884 4210122 4132376 4210122 3,113,690 4210122 4210122 4132376 4,245,362 4132376 4210122
2003 4210122 3,856,884 4,210,122 4132376 4210122 3,350,984 3,088,544 3480809 4132376 4,210,122 2137319 4210122
2004 2,661,788 3,856,884 4210122 4132376 3,403,166 2417119 4210122 3,544,087 3911935 3881512 4132376 4210122
2005 4210122 3,856,884 4210122 4132376 313317 2,891,706 3513957 3354252 3644023 2,869,060 2,083,737 3562523
2006 4210122 3,856,884 4210122 4132376 4210122 3,664,823 4210122 4210122 4132376 4083437 4132376 4210122
2007 4210122 3,856,884 4,210,122 4132376 4210122 4,132,376 4,210,122 4210122 4132376 4,210,122 3,783,064 3,121,020
2008 4210122 3,856,884 4210122 4132376 3600911 2,623,794 4091371 4224328 3,758,843 2,821,601 2,742,035 3,587,648
2009 4210122 3,856,884 4210122 4132376 4210122 3,534,695 4210122 4210122 4132376 4210122 4132376 4,210,122
2010 4,210,122 3,856,884 4,210,122 4132376 4,210,122 4132376 4270122 4270122 4,132,316 3,715,406 4132376 4270122
011 4210122 3,856,884 4,210,122 4132376 4210122 4132376 4,210,122 4210122 4132376 4,210,122 4,132,376 4210122
2012 4210122 3,856,884 4210122 4132376 4210122 3174921 4,162,559 3,670,644 4132376 3,944,790 3469224 4210122
2013 2,071,665 3,856,884 4210122 4132376 4265332 4132376 4210122 4210122 4132376 4210122 4132376 4,210,122
2014 4210122 3,856,884 4,210,122 4132376 4,210,122 4,132,376 4,210,122 4,248,058 4132376 3,865,692 2,864,509 4,210,122
015 4210122 3,856,884 4,210,122 4132376 4210122 3,052,453 4,210,122 4210122 4132376 4,210,122 3,607,008 3780275
216 4210122 3,856,884 4210122 4132376 4210122 4132376 4210122 4210122 4132376 4,079,256 2,749,689 2,515,640
2017 2,871,164 3,856,884 4210122 4132376 3,142,144 3,106,036 4210122 4210122 4132376 4210122 3,614,662 3,235,896
2018 4,210,122 3,856,884 4,210,122 4132316 3,656,279 2,531,939 3,229,205 4,210,122 4132376 4210122 4132376 4270122
2019 3675170 3,856,884 4,210,122 4132376 4210122 3,182,582 3743340 4210122 4132376 4210122 4132376 4210122
2020 4210122 3,856,884 4210122 4132376 3917302 4,039,900 4210122 3907937 4132376 3818233 4132376 4210122
2021 4210122 3,856,884 4270122 4,132,376 4210122 4132376 4270122 4270122 4,132,376 3,217,090 4132376 4270122
2022 4,210,122 3,856,884 4270122 4,132,316 4210122 4132376 4270122 4210122 4,132,316 4210122 4132376 4270122
023 4210122 3,856,884 4,210,122 4132376 4210122 3243819 3854077 3480809 3,919,590 3,786,504 3828992 4210122
2024 4210122 3,856,884 4210122 4132376 2,770,384 1911914 2920723 3,757,651 4132376 4142534 2144974 756,877
2025 4,210,122 3,856,884 4,210,122 4132316 4251423 4,132,376 4,202,108 3472899 4,118,610 4210122 4132376 4270122
2026 4210122 3,856,884 4,210,122 4132376 4210122 4,132,376 4,210,122 4210122 4132376 4,210,122 3,584,044 4,014,776
2027 4210122 3,856,884 4210122 4132376 4210122 4132376 4210122 4210122 4132376 4210122 4132376 4210122
2028 4210122 3,856,884 4210122 4132376 4,059,678 3,305,056 4,059,732 4184779 4132376 4210122 4132376 2473765
2029 4,210,122 3,856,884 4,210,122 4,132,376 1,797,481 3,090,726 3,426,949 4,074,043 4,132,376 3,699,587 4,132,376 4,210,122

Factor de planta = 0.96
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Obras civiles
La metodologia aplicada en la elaboracion del presupuesto es la siguiente:

e Determinacién de componentes principales, segun el cual se estructura el
presupuesto.

e Célculo de metrados para obtener las dimensiones, volumen de excavacion,
volumen de concreto segun las curvas paramétricas propuestas en la tesis
Planeamiento para el disefio de pequefias centrales hidroeléctricas en el Perq,
aplicacion a la pequefia central de Cutervo (Mellado, 1982). Estas se
encuentran en el Anexo VI Curvas paramétricas.

e Los precios de las obras civiles se obtuvieron por medio de ratios de costos de
proyectos similares de minicentrales hidroeléctricas desarrolladas por
empresas peruanas.

e Los costos totales son el resultado de multiplicar los metrados con los
respectivos precios de costo de encofrado, costo de concreto y costo de
excavacion.

e Laequivalencia del SOL con el Délar se consideré s/ 3.26 por dolar.
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bocatoma
OBRAS DE CAPTACION - BOCATOMA Altura (m) 4062
Caudal de disefio Q (m3/s) 171 147 1.44 1.38 15 1.55 1.6
Tirante de canal de aduccion (h) (m) Lémina 5.26.1 0.95 0.89 0.88 0.85 0.90 091 0.93
Bocatoma Tipo Estandar Laminas 5.12, 5.4.1
Caudal de disefio Q (m3/s) 171 1.47 1.44 1.38 15 1.55 1.6
Ancho X de ventada de captacion(B1) (m) 5.4.1 143 1.37 1.36 134 137 1.39 1.40
Altura de la ventana de captacion (H) (m) 5.4.1 0.93 0.87 0.86 0.85 0.88 0.89 0.90
Altura del canal en la compuerta(Ho) (m) 5.4.1 1.13 1.04 1.02 0.99 1.05 1.08 1.10
Altura de la cresta del barraje H = 3*h 3.05 2.87 2.84 2.75 2.90 2.93 2.99
Carga total sobre la cresta (t) 5.18 4.4 4.4 4.4 4.4 4.4 4.4 4.4
Ancho del rio (L) 6 6 6 6 6 6 6
Pendiente media del rio 7.25% 7.25% 7.25% 7.25% 7.25% 7.25% 7.25%
Caudal de disefio Q (m3/s) 171 147 1.44 1.38 15 1.55 1.6
Ve de la bocatoma 5.14 17.5 16 15.8 154 16.4 16.8 17
Ve del muro de encauzamiento 5.15 580 550 530 510 555 560 570
Ve de la bocatoma 35 32 316 30.8 32.8 33.6 34
Ve del muro de encauzamiento 5.15 1160 1100 1060 1020 1110 1120 1140
E. muro de encauzamiento x2 (int+ext) 5.16 1790 1660 1640 1550 1690 1730 1750
E. Bocatoma (m2) 5.14 64 58 57 56 59 62 63
Volumen de concreto total de la obra de toma (m3) 597.5 566 545.8 525.4 571.4 576.8 587
Volumen total de excavacion de la obra de toma (m3) 1195 1132 1091.6 1050.8 1142.8 1153.6 1174
Encofrado total (m2) 5.15 1854 1718 1697 1606 1749 1792 1813
2. Tabla de volumen de concreto, volumen de excavacion y area de encofrado del canal de
aduccion
Lamina 5.26.1
Pendiente de fondo 0.001
Talud paredes 1/4:1
Longitud del canal (m) 7400
Dimensiones secc.trapezoidal L&minas 5.26.2, 5.26.3
Caudal de disefio Q (m3/s) 1.71 1.47 1.44 1.38 15 1.55 1.6
Tirante de agua (m) 5.26.1 0.95 0.89 0.88 0.85 0.90 0.91 0.93
Ancho de fondo (m) 5.26.2 145 1.07 1.05 1.03 1.08 1.10 1.13
Altura desde el fondo (m) 5.26.2 1.28 1.20 1.18 1.15 1.24 1.25 1.26
Pendiente en el fondo del canal 1/1000 1/1000 1/1000 1/1000 1/1000 1/1000 1/1000
Caudal de disefio Q (m3/s) 171 147 1.44 1.38 15 1.55 1.6
Volumen de concreto (m3/m) 5.26.3 0.88 0.78 0.77 0.75 0.80 0.82 0.85
Volumen de excavacién (m3/m) 5.26.3 4.80 4.30 4.20 3.80 4.40 4.50 4.60
Encofrado (m2/m) 5.26.3 4.4 4 39 38 41 4.2 4.3
COSTO POR METRO LINEAL 658.56 588.66 578.57 561.88 603.57 618.49 638.23
Long. Desarenador 14.26 13.23 13.06 12.73 13.40 1361 13.81
Metrado (m) 7385.74 7386.77 7386.94 7387.27 7386.6 7386.39 7386.19
Volumen de concreto (m3) 6499.4512 5761.6806 5687.9438 5540.4525 5909.28 6056.8398 6277.879
Volumen de excavacion (m3) 35451.552 31763.111 31025.148 28071.626 32501.04 33238.755 33974.404
Encofrado (m2) 32497.256 29547.08 28809.066 28071.626 30285.06 31022.838 31758.682
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desarenador
DESARENADOR
Diadmetro maximo de particulas a eliminar Tabla 5.4.4 0.5mm
Léminas 5.4.4,5.4.2,5.23 S0 TSk 0% 9%
Q Caudal maximo diario (m3/s) 171 147 1.44 1.38 15 1.55 1.6
Longitud (m) 5.4.4 14.26 13.23 13.06 12.73 134 13.61 13.81
Ancho (m) 5.4.4 3.41 3.17 3.14 3.08 3.2 3.25 33
Diametro minimo de particulas a eliminar (mm) 5.4.2 0.5 0.5 0.5 0.5 05 0.5 0.5
\Volumen de excavacion (m3) 5.23 210.00 175.00 170.00 160.00 180 185 190
Volumen de concreto (m3) 5.23 64 52 50 46 54 56 58
Area de encofrado (m2) 5.23 100 89 87 84 93 95 97

4. Tabla de volumen de concreto, volumen de excavacion y area de encofrado de la cdmara

de carga
CAMARA DE CARGA
Léminas 5.4.6, 5.30 L 0% T8 9% 95%
Cota (m) 4050
Caudal (m3/s) . /b 1.47 1.44 1.38 1.5 1.55 1.6
Longitud L (m) 5.4.6 14.26 13.23 13.06 12.73 14 13.61 13.81
Ancho de la poza (m) 5.4.6 3.41 ENLY 3.14 3.08 3.2 3.25 3.3
Tirante inicial d1 (m) 5.4.6 1.71 1.59 1.57 1.54 1.6 1.63 1.65
Tirante a la entrada a la tuberia M (m) 5 1.78 1.69 1.68 1.65 1.7 1.72 1.74
Volumen de excavacion (m3) 5.30 260.00 210.00 205.00 200.00 220.00 230.00 240.00
Volumen de concreto (m3) 5.30 60.00 54.00 52.00 50.00 56.00 57.00 58.00
Area de Encofrado (m2) 5.30 250 220 215 210 230 240 245

5. Tabla de volumen de concreto, volumen de excavacion y area de encofrado del canal de

descarga
CANAL DE DESCARGA
Lamina 5.26.3
Caudal de disefio Q (m3/s) 1.71 1.47 1.44 1.38 15 1.55 1.6
Tirante de agua (m) 0.95 0.89 0.88 0.85 0.90 0.91 0.93
Ancho de fondo (m) 1.15 1.07 1.05 1.03 1.08 1.10 1.13
Altura desde el fondo (m) 1.28 1.20 1.18 1.15 1.24 1.25 1.26
Pendiente en el fondo del canal 1/1000 1/1000 1/1000 1/1000 1/1005 1/1006 1/1007
Caudal de disefio Q (m3/s) 1.71 1.47 1.44 1.38 15 1.55 1.6
Volumen de concreto (m3/m) Lamina 5.26.3 0.88 0.78 0.77 0.75 0.80 0.82 0.85
Volumen de excavacién (m3/m) Lémina 5.26 4.80 4.30 4.20 3.80 4.40 4.50 4.60
Encofrado (m2/m) La&mina 5.26.3 4.40 4.00 3.90 3.80 4.10 4.20 4.30
COSTO POR METRO LINEAL 655.36 586.33 576.02 559.40 601.17 616.01 635.39
Longitud del canal de descarga(m) 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Volumen de concreto (m3 8.80 7.80 7.70 7.50 8.00 8.20 8.50
Volumen de excavacion (m3 48.00 43.00 42.00 38.00 44.00 45.00 46.00
Encofrado (m2 44.00 40.00 39.00 38.00 41.00 42.00 43.00

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




‘\ﬁNEgﬂl

St ol % UNIVERSIDAD
TESIS PUCP % UNIVERSID

DEL PERU

1. Definicidn del trazo: éste se definio de manera de poder obtener una diferencia
apropiada de niveles (salto), alcanzando una potencia adecuada y evitando obstaculos

mayores.
Cota 4054 msnm

464m

L2=135m
66m

Cota 3524 msni
Al T AZ

SL3=10m  118m N 380m

L =508m

2. Parametros de entrada

s T %%

Longitud (m) 735 735 735 735 735 735 735
Ndmero de anclajes 4 4 4 4 4 4 4
Caudal de disefio (m3/s) 171 147 144 1.38 15 155 16
Altura bruta del proyecto (m) 530 530 530 530 530 530 530
Efecto sobrepresion golpe de ariete (m) 159 159 159 159 159 159 159

3. Predimensionamiento

Caudlde diseo (n3) [ [ [ s [ 1w [ 55 L5 16

Didmetro de la tuberfa E. Bondschil (m) 0.630 0.591 0.585 0575 0.596 0.604 0.612
Diametro bifurcacion E. Bondschi (m) 0.469 0.439 0.436 0.428 0.443 0.449 0.456

4. Velocidad en la tuberia y velocidad de bifurcacion
Velocidad en la tuberia(m/s) |5.48 |536 [535 |532 |538 |541 [543
Velocidad de bifurcacion (m/s) [9.91 |9.69 |9.67 |9.60 |9.72 |9.77 |9.82

5. Pérdidas en la rejilla

er 0.8 0.8 0.8 0.8 0.8 0.8 0.8
hr (m) |1.23 1.17 1.17 1.15 1.18 1.19 1.20
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e Para la determinacion de las pérdidas en la rejilla se considero lo siguiente:
-El valor er (pérdidas en la rejilla por friccion) se considero 0.8, segun la figura a.:

Figura a. Pérdidas en rejilla por friccion

Direccién
d a del flujo

00V

a
& 24 18 1.8 17 1.0 08
6. Pérdidas en el tipo de entrada de la tuberia
€e 0.2 0.2 0.2 0.2 0.2 0.2 0.2
he (m) |0.31 0.29 0.29 0.29 0.30 0.30 0.30

e Para la determinacion de las pérdidas en el tipo de entrada se considero lo siguiente:
- El valor ee (pérdidas en el tipo de entrada) se considero6 0.2, segun la figura b.:

Figura b. Coeficiente de pérdidas en el tipo de entrada de la tuberia

Tipo de entrac
Tipo de entrada ipo ¢ .

3 0.5 |

0.8

]

0.2

0.04

]

7. Pérdidas en los codos

erl 0.123 0.123 0.123 0.123 0.123 0.123 0.123
er2 0.164 0.164 0.164 0.164 0.164 0.164 0.164
er3 0.51 0.51 0.51 0.51 0.51 0.51 0.51
hk (m) |1.22 1.17 1.16 1.15 1.18 1.19 1.20
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a(°) 10 15 2245 30 45 60 90
A, 0.044 0.062 0.154 0.165 0.320 0.684 12265
8. Pérdidas por friccion
k (constante para el acero) 1.15 1.15 1.15 1.15 1.15 1.15 1.15
A 0.011 0.011 0.011 0.011 0.011 0.011 0.011
h fricc (m) 19.39 19.96 20.04 20.25 19.88 19.76 19.64
9. Pérdidas por bifurcacion
Bifurcacion tipo pantalon 45° desviacion
eram A 0.48 0.48 0.48 0.48 0.48 0.48 0.48
eram D 0.33 0.33 0.33 0.33 0.33 0.33 0.33
hA 0.74 0.70 0.70 0.69 0.71 0.72 0.72
hD 0.51 0.48 0.48 0.48 0.49 0.49 0.50
h ram total (m) 1.24 1.19 1.18 1.17 1.20 1.21 1.22
e Para la determinacion de las pérdidas por bifurcacion se consider6 lo siguiente:
- Bifurcacidn tipo patalon 45° desviacién
-El valor gram A, un valor de 0.48
-El valor gram D, un valor de 0.33
-El valor h A un valor de 0.74
-El valor h D un valor de 0.74
10. Pérdidas totales en la tuberia
Caudal de disefio | 1.71 1.47 1.44 1.38 15 1.55 1.6
(m3/s)
PERDIDAS 23.39 23.78 23.84 24.00 23.73 23.64 23.56
TOTALES (m)
PERDIDAS 4.41% 449% | 450% |4.53% |4.48% |4.46% |4.44%
TOTALES (%)
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Caudal 1.71 m3/s

Diametro 630mm
Tramo Long. |Espesor D Volumen Peso
Parcial m m m° kg
1 600.00 | 0.2291 0.630 173.141 1,359,153.886
2 135.00 | 0.2291 0.630 38.957 305,809.624
3 10.00 | 0.1712 0.469 1.600 12,560.053
TOTAL (Tn) 1,677,523.564
Caudal 1.47 m3/s
Diametro 591mm
Tramo |Long. Inc.| Espesor D Volumen Peso
Parcial m m m° kg
1 600.00 | 0.2150 0.591 152.229 1,194,998.984
2 135.00 | 0.2150 0.591 34.252 268,874.771
3 10.00 | 0.1607 0.439 1.407 11,044.425
TOTAL (Tn) 1,474,918.181
Caudal 1.44 m3/s
Diametro 585mm
Tramo |Long. Inc.| Espesor D Volumen Peso
Parcial | m m m’ Tn
1 600.00 | 0.2131 0.585 149,581 1,174,212.229
2 135.00 | 0.2131 0.585 33.656 264,197.752
3 10.00 | 0.1593 0.436 1.382 10,852.496
TOTAL (Tn) 1,449,262 477
Caudal 1.38 m3/s
Diametro 575mm
Tramo ([Long. Inc.| Espesor D Volumen Peso
Parcial m m m’ Tn
1 600.00 | 0.2093 0.575 144.260 1,132,444.900
2 135.00 | 0.2093 0.575 32.459 254,800.102
3 10.00 | 0.1565 0.428 1.333 10,466.841
TOTAL (Tn) 1,397,711.843
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Didmetro 596mm
Tramo |Long. Inc.| Espesor D Volumen Peso
Parcial m m m’ Tn
1 600.00 | 0.2168 0.596 154.869 1,215,723.161
2 135.00 | 0.2168 0.596 34.846 273,537.711
3 10.00 | 0.1620 0.443 1.431 11,235.776
TOTAL (Tn) 1,500,496.647
Caudal 1.55 m3/s
Diametro 604mm
Tramo |Long. Inc.| Espesor D Volumen Peso
Parcial m m m° Tn
1 600.00 | 0.2198 0.604 159.252 1,250,128.273
2 135.00 | 0.2198 0.604 35.832 281,278.861
3 10.00 | 0.1643 0.449 1.472 11,553.441
TOTAL (Tn) 1,542,960.575
Caudal 1.60 m3/s
Didametro 612mm
Tramo |Long. Inc.| Espesor D Volumen Peso
Parcial m m m® Tn
1 600.00 | 0.2228 0.612 163.614 1,284,369.825
2 135.00 | 0.2228 0.612 36.813 288,983.211
3 10.00 | 0.1665 0.456 1.512 11,869.591
TOTAL (Tn) 1,585,222.626

Suministros y obras electromecanicas
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1. Seconsider6 que el proyecto contara con dos turbinas Pelton pues en las centrales debe
usarse 2 turbinas para darle mayor flexibilidad al sistema porque permiten operar con
una turbina con caudales bajos en eépocas de estiaje 0 por mantenimiento del sistema
(Ortiz, 2011).

2. Para determinar su costo, se usé la curva paramétrica Cost base for small-scale
hydropower plants (NVE, 2012). Esta se encuentra en el anexo n Curvas paramétricas.
El tipo de cambio se considerd 1nok=0.41soles. La curva empleada incluye la turbina,
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estacion de conmutacion y el transformador.
a. Tabla de costos de inversion del equipo electromecanico

Caudal (m3/s) | Caudal en cada turbina (m3/s) | Precio (NOK/KW) | Precio por turbina(soles/kw) | COSTO TOTAL
1.71 0.86 3100 1271 S/. 9,076,868.45
1.6 0.80 3150 1292 S/. 8,616,888.00
1.55 0.78 3190 1308 S/. 8,445,110.30
15 0.75 3250 1333 S/. 8,349,445.00
1.47 0.74 3300 1353 S/. 8,292,537.00
1.44 0.72 3320 1361 S/. 8,186,256.80
1.38 0.69 3400 1394 S/. 8,000,166.00
3. Costo de la celda de celda de conexién al SEIN
b. Tabla de costos de la celda de conexion 22.9kV al SEIN
Celda conexion 22.9kV al SEIN
Descripcion Unidad |Cantidad |Costo unitario ($) |Subtotal ($)
Interruptores 23kV u 1 18500 18500
Celdas 23kV u 1 3500 3500
Subtotal ($) 22000
COSTO TOTAL 71720
4. Linea de transmision
c. Tabla de costo de la linea de transmision
LINEA DE TRANSMISION DE 22.9kV HASTA SUBESTACION SAN MATEO DE LUZ DEL SUR
Descripcion Unidad |Costo de materiales |Costo de recursos |Costo indirecto|Costo total ($/km) |Distancia (km)COSTO TOTAL (s/.)
Red aérea conductor de aleacion de aluminio 3x120mn] ~ km 8114 4238 2567 14919 2143 1042268.194
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Descripcion Unidad|Precio($/u) Metrado Parcial Subtotal

OBRAS CIVILES Ratio $ (dolares) S/.(soles)

BOCATOMA $169,307.92]| S/. 551,943.81

Movimiento de tierra m?3 13.98 1195 16706.1

Obras de concreto

Concreto solado 0.1 m3 77.84 59.75 4650.94

Concreto bocatoma 0.9 m3 110.27 537.75 59297.6925

Encofrado y desencofrado mz2 10.87 1854 20152.98

Acero 70 Kg 1.47 37642.5 55334.475

Aliviadero

Movimiento de tierra 0.07 m3 1.82 83.65 152.243

Obras de concreto

Concreto solado 0.16 m3 77.84 9.56 744.1504

Concreto 0.1 m3 110.27 53.775 5929.76925

Encofrado y desencofrado 0.04 m2 10.87 74.16 806.1192

Acero 70 Kg 1.47 3764.25 5533.4475

DESARENADOR $18,686.33| S/. 60,917.44

Movimiento de tierra m3 12.75 210 2677.5

Obras de concreto

Concreto solado 0.1 m3 77.84 6.4 498.176

Concreto desarenador 0.9 m?3 110.27 57.6 6351.552

Encofrado y desencofrado m2 10.87 100 1087

Acero 70 Kg 1.47 4032 5927.04

Conducto de Purga

Movimiento de tierra 0.18 m3 13.86 37.8 523.908

Obras de concreto

Concreto solado 0.08 m3 77.84 0.512 39.85408

Concreto 0.09 m3 139.23 5.184 721.76832

Encofrado y desencofrado 0.3 mz2 10.87 30 326.1

Acero 70 Kg 1.47 362.88 533.4336

CONDUCCION $1,827,562.24| S/. 5,957,852.91

Movimiento de tierra m3 9.43 35451.552 334308.14

Obras de concreto

Concreto solado 0.05 m3 77.84 325 25298

Concreto relleno 0.1 m3 77.84 650 50596

Concreto canal de conduccion 0.85 m3 89.7 5525 495592.5

Encofrado y desencofrado mz2 10.87 32497.25 353245.1075

Acero 70 Kg 1.47 386750 568522.5

CAMARA DE CARGA $19,539.63| S/. 63,699.19

Movimiento de tierra m3 12.75 260 3315

Obras de concreto

Concreto solado 0.05 m?3 77.84 3 233.52

Concreto relleno lat 0.1 m3 77.84 6 467.04

Concreto camara de carga 0.85 m3 110.27 51 5623.77

Encofrado y desencofrado m2 10.87 250 2717.5

Acero 70 Kg 1.47 3570 5247.9

Aliviadero

Movimiento de tierra m3 9.43 13 122.59

Obras de concreto anclajes

Concreto solado 0.16 m3 77.84 0.48 37.3632

Concreto 0.1 m3 217.07 5.1 1107.057

Encofrado y desencofrado 0.04 m?2 14.31 10 143.1

Acero 70 Kg 1.47 357 524.79

TUBERIA FORZADA $7,556,536.12| S/. 24,634,307.75

Movimiento de tierra

Excavacion con equipo en material suelto para la estructura 0.6 m3 3.05 47.4 S/. 14457

Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 31.6 S/. 301.46

Anclajes S/. -

Movimiento de tierra 0.4 m3 22.39 18.96 S/. 424.51

Obras de concreto S/. -

Concreto solado 0.6 m3 77.84 11.376 S/. 885.51

Concreto anclajes 0.3 m3 139.23 5.688 S/. 791.94

Encofrado y desencofrado 0.4 m?2 14.31 7.584 S/. 108.53

Acero 55 Kg 1.47 312.84 S/. 459.87

Apoyos

Movimiento de tierra 0.75 m3 41.97 14.22 S/. 596.81

Obras de concreto

Concreto solado 0.95 m3 77.84 10.8072 S/. 841.23

Concreto apoyos 0.95 m3 139.23 5.4036 S/. 752.34

Encofrado y desencofrado 0.8 m2 14.31 6.0672 S/. 86.82

Acero 55 Kg 1.47 297.198 S/. 436.88

Tuberia

Tuberia Kg 4.5 1677523.56 | S/.7,548,856.02

Pantalén

Movimiento de tierra m?3 35.89

Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 5.688 S/. 54.26

Obras de concreto

Concreto solado 0.85 m3 77.84 9.18612 S/. 715.05

Concreto apoyos 0.85 m3 139.23 4.59306 S/. 639.49

Encofrado y desencofrado 0.8 m?2 14.31 4.85376 S/. 69.46

Acero 55 Kg 1.47 252.6183 S/. 371.35

CASA DE MAQUINAS $137,675.55| S/. 448,822.31

Movimiento de tierra 0.17 m3 33579.40351

Excavacién masiva con equipo en material suelto 0.6 m3 - - 20147.64211

Excavacién con equipo en roca fija para la estructura 0.25 m3 - - 8394.850877

Perfilado y compactado 0.15 m3 - - 5036.910526

Obras de concreto 0.46 glb - - 90861.91538

Instalaciones sanitarias 0.014 glb - - 2765.362642

Instalaciones eléctricas 0.011 aglb - - 2172.784933

Caseta Vigilancia 0.042 glb - - 8296.087926

Costo Casa maquinas - Ratio 197525.903

EQUIPO ELECTROMECANICO $2,784,316.00| S/. 9,076,870.16

Turbina pelton- Incluye turbina control,

valvula,;enerador,siséema de control,estacion de glb - - 2784316

conmutacion, transformador.

CONDUCCION DESCARGA $2,643.61| S/. 8,618.17

Movimiento de tierra m3 9.43 48 452.64

Obras de concreto

Concreto solado 0.05 m?3 77.84 0.444 34.56096

Concreto relleno 0.1 m3 77.84 0.888 69.12192

Concreto canal de conducciéon 0.85 m3 110.27 7.548 832.31796

Encofrado y desencofrado m2 10.87 a4 478.28

Acero 70 Kg 1.47 528.36 776.6892

LINEA DE TRANSMISION 22.9kV $264,703.36| S/. 862,932.95

Red aérea conductor de aleacién de aluminio 3x120mm2 km 12352 21.43 264703.36

COSTO TOTAL S/.41,665,964.70
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Encofrado y desencofrado
Acero

10.87

467.41
743.4525

Descripcion Unidad |Precio($/u) | Metrado Parcial Subtotal
OBRAS CIVILES Ratio $ (dolares) S/.(soles)
BOCATOMA $166,237.45| S/. 541,934.10
Movimiento de tierra m3 13.98 1174 16412.52
Obras de concreto
Concreto solado 0.1 m? 77.84 58.7 4569.208
Concreto bocatoma 0.9 m3 110.27 528.3 58255.641
Encofrado y desencofrado m? 10.87 1813 19707.31
Acero 70 Kg 1.47 36981 54362.07
Aliviadero
Movimiento de tierra 0.07 m3 1.82 82.18 149.5676
Obras de concreto
Concreto solado 0.16 m3 77.84 9.392 731.07328
Concreto 0.1 m?3 110.27 52.83 5825.5641
Encofrado y desencofrado 0.04 m?2 10.87 72.52 788.2924
Acero 70 Kg 1.47 3698.1 5436.207
DESARENADOR $17,019.81]| S/. 55,484.58
Movimiento de tierra m3 12.75 190 2422.5
Obras de concreto
Concreto solado 0.1 m3 77.84 5.8 451.472
Concreto desarenador 0.9 m3 110.27 52.2 5756.094
Encofrado y desencofrado m?2 10.87 97 1054.39
Acero 70 Kg 1.47 3654 5371.38
Conducto de Purga
Movimiento de tierra 0.18 m3 13.86 34.2 474.012
Obras de concreto
Concreto solado 0.08 m3 77.84 0.464 36.11776
Concreto 0.09 m?3 139.23 4.698 654.10254
Encofrado y desencofrado 0.3 m2 10.87 29.1 316.317
Acero 70 Kg 1.47 328.86 483.4242
CONDUCCION $1,774,693.24| S/. 5,785,499.95
Movimiento de tierra m3 9.43 33974 320374.82
Obras de concreto
Concreto solado 0.05 m3 77.84 313.9 24433.976
Concreto relleno 0.1 m3 77.84 627.8 48867.952
Concreto canal de conduccion 0.85 m3 89.7 5336.3 478666.11
Encofrado y desencofrado m?2 10.87 32497.25 353245.1075
Acero 70 Kg 1.47 373541 549105.27
CAMARA DE CARGA $18,776.61| S/. 61,211.74
Movimiento de tierra m3 12.75 240 3060
Obras de concreto
Concreto solado 0.05 m3 77.84 2.9 225.736
Concreto relleno lat 0.1 m3 77.84 5.8 451.472
Concreto camara de carga 0.85 m?3 110.27 49.3 5436.311
Encofrado y desencofrado m?2 10.87 245 2663.15
Acero 70 Kg 1.47 3451 5072.97
Aliviadero
Movimiento de tierra m3 9.43 12 113.16
Obras de concreto anclajes
Concreto solado 0.16 m3 77.84 0.464 36.11776
Concreto 0.1 m?3 217.07 4.93 1070.1551
Encofrado y desencofrado 0.04 mz2 14.31 9.8 140.238
Acero 70 Kg 1.47 345.1 507.297
TUBERIA FORZADA $7,140,697.52| S/. 23,278,673.91
Movimiento de tierra
Excavacion con equipo en material suelto para la estructura 0.6 m3 3.05 44.4 S/. 135.42
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 29.6 Sl. 282.38
Anclajes S/. -
Movimiento de tierra 0.4 m3 22.39 17.76 S/. 397.65
Obras de concreto S/. -
Concreto solado 0.6 m3 77.84 10.656 S/. 829.46
Concreto anclajes 0.3 m3 139.23 5.328 Sl. 741.82
Encofrado y desencofrado 0.4 m?2 14.31 7.104 S/. 101.66
Acero 55 Kg 1.47 293.04 S/. 430.77
Apoyos
Movimiento de tierra 0.75 m3 41.97 13.32 S/. 559.04
Obras de concreto
Concreto solado 0.95 m3 77.84 10.1232 | S/. 787.99
Concreto apoyos 0.95 m?3 139.23 5.0616 S/. 704.73
Encofrado y desencofrado 0.8 m?2 14.31 5.6832 S/. 81.33
Acero 55 Kg 1.47 278.388 | S/. 409.23
Tuberia
Tuberia Kg 4.5 1585223 | S/.7,133,503.50
Pantalén
Movimiento de tierra m3 35.89
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 5.328 S/. 50.83
Obras de concreto
Concreto solado 0.85 m3 77.84 8.60472 | S/. 669.79
Concreto apoyos 0.85 m?3 139.23 4.30236 | S/. 599.02
Encofrado y desencofrado 0.8 m?2 14.31 4.54656 | S/. 65.06
Acero 55 Kg 1.47 236.6298 | S/. 347.85
CASA DE MAQUINAS $135,178.76| S/. 440,682.74
Movimiento de tierra 0.17 m3 32970.42825
Excavacién masiva con equipo en material suelto 0.6 m3 - - 19782.25695
Excavacién con equipo en roca fija para la estructura 0.25 m3 - - 8242.607063
Perfilado y compactado 0.15 m3 - - 4945.564238
Obras de concreto 0.46 alb - - 89214.09998
Instalaciones sanitarias 0.014 glb - - 2715.211739
Instalaciones eléctricas 0.011 glb - - 2133.380652
Caseta Vigilancia 0.042 glb - - 8145.635216
Costo Casa maquinas - Ratio 193944
EQUIPO ELECTROMECANICO $2,643,217.00( S/. 8,616,887.42
Turbina pelton- Incluye turbina control, valvula,generador,sistema glb - - 2643217
de control,estacion de conmutacion, transformador.
CONDUCCION DESCARGA $2,540.59]| S/. 8,282.32
Movimiento de tierra m3 9.43 46 433.78
Obras de concreto
Concreto solado 0.05 m3 77.84 0.425 33.082
Concreto relleno 0.1 m3 77.84 0.85 66.164
Concreto canal de conduccién 0.85 m3 110.27 7.225 796.70075

LINEA DE TRANSMISION 22.9kV

Red aérea conductor de aleacion de aluminio 3x120mm2

264703.36

$264,703.36| S/.

862,932.95

COSTO TOTAL

S/.39,651,589.71




PONTIFICIA

TESIS PUCP gx_}\gﬁgﬁmn

DEL PERU

Descripcion Unidad|Precio($/u) | Metrado Parcial Subtotal

OBRAS CIVILES Ratio $ (dolares) S/.(soles)

BOCATOMA $163,473.21| S/. 532,922.68

Movimiento de tierra m3 13.98 1154 16132.92

Obras de concreto

Concreto solado 0.1 m? 77.84 57.68 4489.8112

Concreto bocatoma 0.9 m? 110.27 519.12 57243.3624

Encofrado y desencofrado m?2 10.87 1792 19479.04

Acero 70 Kg 1.47 36338.4 53417.448

Aliviadero

Movimiento de tierra 0.07 m3 1.82 80.78 147.0196

Obras de concreto

Concreto solado 0.16 m3 77.84 9.2288 718.369792

Concreto 0.1 m?3 110.27 [ 51.912 5724.33624

Encofrado y desencofrado 0.04 m2 10.87 71.68 779.1616

Acero 70 Kg 1.47 3633.84 5341.7448

DESARENADOR $16,475.58| S/. 53,710.39

Movimiento de tierra m3 12.75 185 2358.75

Obras de concreto

Concreto solado 0.1 m3 77.84 5.6 435.904

Concreto desarenador 0.9 m3 110.27 50.4 5557.608

Encofrado y desencofrado m?2 10.87 95 1032.65

Acero 70 Kg 1.47 3528 5186.16

Conducto de Purga

Movimiento de tierra 0.18 m3 13.86 333 461.538

Obras de concreto

Concreto solado 0.08 m3 77.84 0.448 34.87232

Concreto 0.09 m?3 139.23 4.536 631.54728

Encofrado y desencofrado 0.3 m2 10.87 28.5 309.795

Acero 70 Kg 1.47 317.52 466.7544

CONDUCCION $1,712,976.78| S/. 5,584,304.31

Movimiento de tierra m3 9.43 33239 313443.77

Obras de concreto

Concreto solado 0.05 m3 77.84 302.85 23573.844

Concreto relleno 0.1 m3 77.84 605.7 47147.688

Concreto canal de conducciéon 0.85 m3 89.7 5148.45 461815.965

Encofrado y desencofrado m?2 10.87 31023 337220.01

Acero 70 Kg 1.47 360391.5 529775.505

CAMARA DE CARGA $18,366.49| S/. 59,874.75

Movimiento de tierra m3 12.75 230 2932.5

Obras de concreto

Concreto solado 0.05 m3 77.84 2.85 221.844

Concreto relleno lat 0.1 m3 77.84 5.7 443.688

Concreto camara de carga 0.85 m3 110.27 48.45 5342.5815

Encofrado y desencofrado m?2 10.87 240 2608.8

Acero 70 Kg 1.47 3391.5 4985.505

Aliviadero

Movimiento de tierra m3 9.43 11.5 108.445

Obras de concreto anclajes

Concreto solado 0.16 m3 77.84 0.456 35.49504

Concreto 0.1 m3 217.07 4.845 1051.70415

Encofrado y desencofrado 0.04 m?2 14.31 9.6 137.376

Acero 70 Kg 1.47 339.15 498.5505

TUBERIA FORZADA $6,950,421.30| S/. 22,658,373.44

Movimiento de tierra

Excavacion con equipo en material suelto para la estructura 0.6 m3 3.05 43.8 S/. 133.59

Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 29.2 S/. 278.57

Anclajes S/. -

Movimiento de tierra 0.4 m3 22.39 17.52 S/. 392.27

Obras de concreto S/. -

Concreto solado 0.6 m3 77.84 10.512 Sl. 818.25

Concreto anclajes 0.3 m3 139.23 5.256 S/. 731.79

Encofrado y desencofrado 0.4 m2 14.31 7.008 S/. 100.28

Acero 55 Kg 1.47 289.08 S/. 424.95

Apoyos

Movimiento de tierra 0.75 m3 41.97 13.14 S/. 551.49

Obras de concreto

Concreto solado 0.95 m3 77.84 9.9864 Sl. 777.34

Concreto apoyos 0.95 m3 139.23 4.9932 S/. 695.20

Encofrado y desencofrado 0.8 m2 14.31 5.6064 S/. 80.23

Acero 55 Kg 1.47 274.626 | S/. 403.70

Tuberia

Tuberia Kg 4.5 1542961 | S/. 6,943,324.50

Pantalén

Movimiento de tierra m3 35.89

Excavacion con equipo en roca fija para la estructura 0.4 m?3 9.54 5.256 S/. 50.14

Obras de concreto

Concreto solado 0.85 m3 77.84 8.48844 | s/. 660.74

Concreto apoyos 0.85 m3 139.23 4.24422 | S/. 590.92

Encofrado y desencofrado 0.8 m2 14.31 4.48512 | S/. 64.18

Acero 55 Kg 1.47 233.4321 | S/. 343.15

CASA DE MAQUINAS $132,930.97| S/. 433,354.96

Movimiento de tierra 0.17 m3 32422.18737

Excavacién masiva con equipo en material suelto 0.6 m3 - - 19453.31242

Excavacioén con equipo en roca fija para la estructura 0.25 m3 - - 8105.546843

Perfilado y compactado 0.15 m3 - - 4863.328106

Obras de concreto 0.46 glb - - 87730.62465

Instalaciones sanitarias 0.014 alb - - 2670.062489

Instalaciones eléctricas 0.011 glb - - 2097.906242

Caseta Vigilancia 0.042 glb - - 8010.187468

Costo Casa maquinas - Ratio 190719

EQUIPO ELECTROMECANICO $2,590,525.00| S/. 8,445,111.50

Turbina pelton- Incluye turbina control, valvula,generador,sistema glb ~ _ 2590525

de control,estacion de conmutacion, transformador.

CONDUCCION DESCARGA $2,462.43| S/. 8,027.52

Movimiento de tierra m3 9.43 45 424.35

Obras de concreto

Concreto solado 0.05 m? 77.84 0.41 31.9144

Concreto relleno 0.1 m3 77.84 0.82 63.8288

Concreto canal de conducciéon 0.85 m3 110.27 6.97 768.5819

Encofrado y desencofrado m?2 10.87 42 456.54

Acero 70 Kg 1.47 487.9 717.213

LINEA DE TRANSMISION 22.9kV $264,703.36| S/. 862,932.95

Red aérea conductor de aleacién de aluminio 3x120mm2 km 12352 21.43 264703.36

COSTO TOTAL S/. 38,638,612.49
e publicada con 3 O AcCion del 3 O



PONTIFICIA

TESIS PUCP UNI\‘ISERSIDAD

Descripcion Unidad|Precio($/u) Metrado Parcial Subtotal
OBRAS CIVILES Ratio $ (dolares) S/.(soles)
BOCATOMA $174,113.32| S/. 567,609.44
Movimiento de tierra m? 13.98 1143 15979.14
Obras de concreto
Concreto solado 0.1 m? 77.84 57.1 4444.664
Concreto bocatoma 0.9 m? 110.27 514.26 56707.4502
Encofrado y desencofrado m? 10.87 1749 19011.63
Acero 85 Kg 1.47 43712.1 64256.787
Aliviadero
Movimiento de tierra 0.07 m3 1.82 80.01 145.6182
Obras de concreto
Concreto solado 0.16 m3 77.84 9.136 711.14624
Concreto 0.1 m3 11027 [ 51.426 5670.74502
Encofrado y desencofrado 0.04 m2 10.87 69.96 760.4652
Acero 85 Kg 1.47 4371.21 6425.6787
DESARENADOR $17,099.43| S/. 55,744.13
Movimiento de tierra m3 12.75 180 2295
Obras de concreto
Concreto solado 0.1 m3 77.84 5.4 420.336
Concreto desarenador 0.9 m3 110.27 48.6 5359.122
Encofrado y desencofrado m2 10.87 93 1010.91
Acero 85 Kg 1.47 4131 6072.57
Conducto de Purga
Movimiento de tierra 0.18 m3 13.86 324 449.064
Obras de concreto
Concreto solado 0.08 m3 77.84 0.432 33.62688
Concreto 0.09 m3 139.23 4.374 608.99202
Encofrado y desencofrado 0.3 m2 10.87 27.9 303.273
Acero 85 Kg 1.47 371.79 546.5313
CONDUCCION $1,782,845.93( S/. 5,812,077.72
Movimiento de tierra m3 9.43 32501 306484.43
Obras de concreto
Concreto solado 0.05 m3 77.84 295.465 22998.9956
Concreto relleno 0.1 m3 77.84 590.93 45997.9912
Concreto canal de conduccion 0.85 m3 89.7 5022.905 450554.5785
Encofrado y desencofrado m2 10.87 30285 329197.95
Acero 85 Kg 1.47 426946.925 627611.9798
CAMARA DE CARGA $19,053.70[ S/. 62,115.05
Movimiento de tierra m3 12.75 220 2805
Obras de concreto
Concreto solado 0.05 m3 77.84 2.8 217.952
Concreto relleno lat 0.1 m3 77.84 5.6 435.904
Concreto camara de carga 0.85 m3 110.27 47.6 5248.852
Encofrado y desencofrado m2 10.87 230 2500.1
Acero 85 Kg 1.47 4046 5947.62
Aliviadero
Movimiento de tierra m3 9.43 11 103.73
Obras de concreto anclajes
Concreto solado 0.16 m3 77.84 0.448 34.87232
Concreto 0.1 m?3 217.07 4.76 1033.2532
Encofrado y desencofrado 0.04 m2 14.31 9.2 131.652
Acero 85 Kg 1.47 404.6 594.762
TUBERIA FORZADA $6,759,138.87| S/. 22,034,792.71
Movimiento de tierra
Excavacion con equipo en material suelto para la estructura 0.6 m3 3.05 42.6 S/. 129.93
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 28.4 S/. 270.94
Anclajes S/. -
Movimiento de tierra 0.4 m3 22.39 17.04 S/. 381.53
Obras de concreto S/. -
Concreto solado 0.6 m3 77.84 10.224 S/. 795.84
Concreto anclajes 0.3 m3 139.23 5.112 S/. 711.74
Encofrado y desencofrado 0.4 m2 14.31 6.816 S/. 97.54
Acero 55 Kg 1.47 281.16 S/. 413.31
Apoyos
Movimiento de tierra 0.75 m3 41.97 12.78 S/. 536.38
Obras de concreto
Concreto solado 0.95 m3 77.84 9.7128 S/. 756.04
Concreto apoyos 0.95 m3 139.23 4.8564 S/. 676.16
Encofrado y desencofrado 0.8 m? 14.31 5.4528 S/. 78.03
Acero 55 Kg 1.47 267.102 S/. 392.64
Tuberia
Tuberia Kg 4.5 1500497 S/.6,752,236.50
Pantalon
Movimiento de tierra m3 35.89
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 5.112 S/. 48.77
Obras de concreto
Concreto solado 0.85 m3 77.84 8.25588 S/. 642.64
Concreto apoyos 0.85 m3 139.23 4.12794 S/. 574.73
Encofrado y desencofrado 0.8 m?2 14.31 4.36224 S/. 62.42
Acero 55 Kg 1.47 227.0367 S/. 333.74
CASA DE MAQUINAS $141,583.15| S/. 461,561.07
Movimiento de tierra 0.17 m3 34532.47604
Excavacién masiva con equipo en material suelto 0.6 m3 - - 20719.48562
Excavacién con equipo en roca fija para la estructura 0.25 m3 - - 8633.119009
Perfilado y compactado 0.15 m3 - - 5179.871406
Obras de concreto 0.46 glb - - 93440.81751
Instalaciones sanitarias 0.014 glb - - 2843.850968
Instalaciones eléctricas 0.011 glb - - 2234.454332
Caseta Vigilancia 0.042 glb - - 8531.552903
Costo Casa maquinas - Ratio 203132.212
EQUIPO ELECTROMECANICO $2,561,179.00( S/. 8,349,443.54
Turbina pelton- Incluye turbina control, valvula,generador,sistema glb _ _ 2561179
de control,estacion de conmutacion, transformador.
CONDUCCION DESCARGA $2,403.55[ S/. 7,835.59
Movimiento de tierra m3 9.43 44 414.92
Obras de concreto
Concreto solado 0.05 m3 77.84 0.4 31.136
Concreto relleno 0.1 m3 77.84 0.8 62.272
Concreto canal de conduccién 0.85 m3 110.27 6.8 749.836
Encofrado y desencofrado m?2 10.87 41 445.67
Acero 699.72
LINEA DE TRANSMISION 22.9kV $264,703.36[ S/. 862,932.95
Red aérea conductor de aleacién de aluminio 3x120mm2 . 264703.36

COSTO TOTAL S/.38,214,112.20

No olvige citar esta tesis



PONTIFICIA

TESIS PUCP UNI\‘ISERSIDAD

Descripcion Unidad|Precio($/u) | Metrado Parcial Subtotal
OBRAS CIVILES Ratio $ (dolares) S/.(soles)
BOCATOMA $159,949.56| S/. 521,435.58
Movimiento de tierra m? 13.98 1132 15825.36
Obras de concreto
Concreto solado 0.1 m? 77.84 56.6 4405.744
Concreto bocatoma 0.9 m3 110.27 509.4 56171.538
Encofrado y desencofrado m2 10.87 1718 18674.66
Acero 70 Kg 1.47 35658 52417.26
Aliviadero
Movimiento de tierra 0.07 m3 1.82 79.24 144.2168
Obras de concreto
Concreto solado 0.16 m3 77.84 9.056 704.91904
Concreto 0.1 m3 110.27 50.94 5617.1538
Encofrado y desencofrado 0.04 mz2 10.87 68.72 746.9864
Acero 70 Kg 1.47 3565.8 5241.726
DESARENADOR $15,358.86( S/. 50,069.87
Movimiento de tierra m3 12.75 175 2231.25
Obras de concreto
Concreto solado 0.1 m3 77.84 5.2 404.768
Concreto desarenador 0.9 m3 110.27 46.8 5160.636
Encofrado y desencofrado m?2 10.87 89 967.43
Acero 70 Kg 1.47 3276 4815.72
Conducto de Purga
Movimiento de tierra 0.18 m3 13.86 315 436.59
Obras de concreto
Concreto solado 0.08 m3 77.84 0.416 32.38144
Concreto 0.09 m3 139.23 4.212 586.43676
Encofrado y desencofrado 0.3 mz2 10.87 26.7 290.229
Acero 70 Kg 1.47 294.84 433.4148
CONDUCCION $1,631,276.06| S/. 5,317,959.94
Movimiento de tierra m3 9.43 31763.1 299526.03
Obras de concreto
Concreto solado 0.05 m? 77.84 288.1 22425.704
Concreto relleno 0.1 m3 77.84 576.2 44851.408
Concreto canal de conduccién 0.85 m? 89.7 4897.7 439323.69
Encofrado y desencofrado m2 10.87 29547 321175.89
Acero 70 Kg 1.47 342839 503973.33
CAMARA DE CARGA $17,211.14( s/. 56,108.31
Movimiento de tierra m3 12.75 210 2677.5
Obras de concreto
Concreto solado 0.05 m3 77.84 2.7 210.168
Concreto relleno lat 0.1 m? 77.84 5.4 420.336
Concreto cdmara de carga 0.85 m3 110.27 45.9 5061.393
Encofrado y desencofrado m2 10.87 220 2391.4
Acero 70 Kg 1.47 3213 4723.11
Aliviadero
Movimiento de tierra m? 9.43 10.5 99.015
Obras de concreto anclajes
Concreto solado 0.16 m3 77.84 0.432 33.62688
Concreto 0.1 m3 217.07 4.59 996.3513
Encofrado y desencofrado 0.04 m2 14.31 8.8 125.928
Acero 70 Kg 1.47 321.3 472.311
TUBERIA FORZADA $6,643,838.93( S/. 21,658,914.93
Movimiento de tierra
Excavacion con equipo en material suelto para la estructura 0.6 m3 3.05 41.4 S/. 126.27
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 27.6 S/. 263.30
Anclajes S/. -
Movimiento de tierra 0.4 m3 22.39 16.56 S/. 370.78
Obras de concreto S/. -
Concreto solado 0.6 m3 77.84 9.936 S/. 773.42
Concreto anclajes 0.3 m?3 139.23 4.968 S/. 691.69
Encofrado y desencofrado 0.4 m2 14.31 6.624 S/. 94.79
Acero 55 Kg 1.47 273.24 S/. 401.66
Apoyos
Movimiento de tierra 0.75 m3 41.97 12.42 S/. 521.27
Obras de concreto
Concreto solado 0.95 m3 77.84 9.4392 S/. 734.75
Concreto apoyos 0.95 m?3 139.23 4.7196 S/. 657.11
Encofrado y desencofrado 0.8 m2 14.31 5.2992 S/. 75.83
Acero 55 Kg 1.47 259.578 | S/. 381.58
Tuberia
Tuberia Kg 4.5 1474918 | S/.6,637,131.00
Pantalén
Movimiento de tierra m3 35.89
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 4.968 S/. 47.39
Obras de concreto
Concreto solado 0.85 m? 77.84 8.02332 | S/. 624.54
Concreto apoyos 0.85 m3 139.23 4.01166 | S/. 558.54
Encofrado y desencofrado 0.8 m?2 14.31 4.23936 | S/. 60.67
Acero 55 Kg 1.47 220.6413 ] S/. 324.34
CASA DE MAQUINAS $130,065.65| S/. 424,014.03
Movimiento de tierra 0.17 m3 31723.3302
Excavacién masiva con equipo en material suelto 0.6 m3 - - 19033.99812
Excavacién con equipo en roca fija para la estructura 0.25 m3 - - 7930.83255
Perfilado y compactado 0.15 m3 - - 4758.49953
Obras de concreto 0.46 glb - - 85839.59937
Instalaciones sanitarias 0.014 glb - - 2612.509546
Instalaciones eléctricas 0.011 glb - - 2052.686072
Caseta Vigilancia 0.042 glb - - 7837.528638
Costo Casa maquinas - Ratio 186607.8247
EQUIPO ELECTROMECANICO $2,543,723.00| S/. 8,292,536.98
Turbina pelton- Incluye turbina control, valvula,generador,sistema glb - - 2543723
de control,estacion de conmutacion, transformador.
CONDUCCION DESCARGA $2,344.68( S/. 7,643.66
Movimiento de tierra m3 9.43 43 405.49
Obras de concreto
Concreto solado 0.05 m3 77.84 0.39 30.3576
Concreto relleno 0.1 m3 77.84 0.78 60.7152
Concreto canal de conduccién 0.85 m3 110.27 6.63 731.0901
Encofrado y desencofrado m2 10.87 40 434.8
Acero 70 Kg 1.47 464.1 682.227
LINEA DE TRANSMISION 22.9kV $264,703.36| S/. 862,932.95
Red aérea conductor de aleacién de aluminio 3x120mm2 264703.36

=S EllcosTo ToTAL S/.37,191,616.25

No olvide citar esta tesis



TESIS PUCP

PONTIFICIA
UN I\gERSI DAD

Descripcion Unidad|Precio($/u) | Metrado Parcial Subtotal
OBRAS CIVILES Ratio $ (dolares) S/.(soles)
BOCATOMA $154,746.51| S/. 504,473.63
Movimiento de tierra m? 13.98 1092 15266.16
Obras de concreto
Concreto solado 0.1 m? 77.84 54.6 4250.064
Concreto bocatoma 0.9 m? 110.27 491.4 54186.678
Encofrado y desencofrado m2 10.87 1697 18446.39
Acero 70 Kg 1.47 34398 50565.06
Aliviadero
Movimiento de tierra 0.07 m3 1.82 76.44 139.1208
Obras de concreto
Concreto solado 0.16 m3 77.84 8.736 680.01024
Concreto 0.1 m3 110.27 49.14 5418.6678
Encofrado y desencofrado 0.04 m2 10.87 67.88 737.8556
Acero 70 Kg 1.47 3439.8 5056.506
DESARENADOR $14,814.63| S/. 48,295.68
Movimiento de tierra m3 12.75 170 2167.5
Obras de concreto
Concreto solado 0.1 m3 77.84 5 389.2
Concreto desarenador 0.9 m3 110.27 45 4962.15
Encofrado y desencofrado m2 10.87 87 945.69
Acero 70 Kg 1.47 3150 4630.5
Conducto de Purga
Movimiento de tierra 0.18 m3 13.86 30.6 424.116
Obras de concreto
Concreto solado 0.08 m3 77.84 0.4 31.136
Concreto 0.09 m3 139.23 4.05 563.8815
Encofrado y desencofrado 0.3 m2 10.87 26.1 283.707
Acero 70 Kg 1.47 283.5 416.745
CONDUCCION $1,603,326.02| S/. 5,226,842.82
Movimiento de tierra m3 9.43 31025 292565.75
Obras de concreto
Concreto solado 0.05 m3 77.84 284.4 22137.696
Concreto relleno 0.1 m3 77.84 568.8 44275.392
Concreto canal de conduccién 0.85 m3 89.7 4834.8 433681.56
Encofrado y desencofrado m2 10.87 28810 313164.7
Acero 70 Kg 1.47 338436 497500.92
CAMARA DE CARGA $16,646.44| S/. 54,267.39
Movimiento de tierra m3 12.75 205 2613.75
Obras de concreto
Concreto solado 0.05 m3 77.84 26 202.384
Concreto relleno lat 0.1 m3 77.84 5.2 404.768
Concreto camara de carga 0.85 m3 110.27 44.2 4873.934
Encofrado y desencofrado m2 10.87 215 2337.05
Acero 70 Kg 1.47 3094 4548.18
Aliviadero
Movimiento de tierra m3 9.43 10.25 96.6575
Obras de concreto anclajes
Concreto solado 0.16 m3 77.84 0.416 32.38144
Concreto 0.1 m3 217.07 4.42 959.4494
Encofrado y desencofrado 0.04 m2 14.31 8.6 123.066
Acero 70 Kg 1.47 309.4 454.818
TUBERIA FORZADA $6,528,192.50| S/. 21,281,907.56
Movimiento de tierra
Excavacion con equipo en material suelto para la estructura 0.6 m3 3.05 40.2 S/, 122.61
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 26.8 S/. 255.67
Anclajes S/. -
Movimiento de tierra 0.4 m3 22.39 16.08 S/. 360.03
Obras de concreto S/. -
Concreto solado 0.6 m3 77.84 9.648 S/. 751.00
Concreto anclajes 0.3 m3 139.23 4.824 S/. 671.65
Encofrado y desencofrado 0.4 m2 14.31 6.432 S/. 92.04
Acero 55 Kg 1.47 265.32 S/. 390.02
Apoyos
Movimiento de tierra 0.75 m3 41.97 12.06 S/. 506.16
Obras de concreto
Concreto solado 0.95 m3 77.84 9.1656 S/. 713.45
Concreto apoyos 0.95 m3 139.23 4.5828 S/. 638.06
Encofrado y desencofrado 0.8 m2 14.31 5.1456 S/. 73.63
Acero 55 Kg 1.47 252.054 | S/. 370.52
Tuberia
Tuberia Kg 4.5 1449262 | S/.6,521,679.00
Pantalén
Movimiento de tierra m3 35.89
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 4.824 S/. 46.02
Obras de concreto
Concreto solado 0.85 m3 77.84 7.79076 | S/. 606.43
Concreto apoyos 0.85 m3 139.23 3.89538 | S/. 542.35
Encofrado y desencofrado 0.8 m2 14.31 4.11648 | S/. 58.91
Acero 55 Kg 1.47 214.2459 | S/. 314.94
CASA DE MAQUINAS $125,834.71| S/. 410,221.14
Movimiento de tierra 0.17 m3 30691.39163
Excavacién masiva con equipo en material suelto 0.6 m3 - - 18414.83498
Excavacién con equipo en roca fija para la estructura 0.25 m3 - - 7672.847908
Perfilado y compactado 0.15 m3 - - 4603.708745
Obras de concreto 0.46 glb - - 83047.29501
Instalaciones sanitarias 0.014 glb - - 2527.52637
Instalaciones eléctricas 0.011 glb - - 1985.913576
Caseta Vigilancia 0.042 glb - - 7582.57911
Costo Casa maguinas - Ratio 180537.5978
EQUIPO ELECTROMECANICO $2,511,122.00( S/. 8,186,257.72
Turbina pelton- Incluye turbina control, valvula,generador,sistema glb - - 2511122
de control,estacion de conmutacion, transformador.
CONDUCCION DESCARGA $2,305.09] S/. 7,514.60
Movimiento de tierra m3 9.43 42 396.06
Obras de concreto
Concreto solado 0.05 m3 77.84 0.385 29.9684
Concreto relleno 0.1 m3 77.84 0.77 59.9368
Concreto canal de conduccién 0.85 m3 110.27 6.545 721.71715
Encofrado y desencofrado m2 10.87 39 423.93
Acero 70 Kg 1.47 458.15 673.4805

LINEA DE TRANSMISION 22.9kV

Red aérea conductor de aleacién de aluminio 3x120mm2

264703.36

$264,703.36| S/.

862,932.95
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Descripcion Unidad|Precio($/u) Metrado Parcial Subtotal
OBRAS CIVILES Ratio $ (dolares) S/.(soles)
BOCATOMA $148,605.98| S/. 484,455.48
Movimiento de tierra me 13.98 1051 14692.98
Obras de concreto
Concreto solado 0.1 me 77.84 52.54 4089.7136
Concreto bocatoma 0.9 m: 110.27 472.86 52142.2722
Encofrado y desencofrado m: 10.87 1606 17457.22
Acero 70 Kg 1.47 33100.2 48657.294
Aliviadero
Movimiento de tierra 0.07 m3 1.82 73.57 133.8974
Obras de concreto
Concreto solado 0.16 m3 77.84 8.4064 654.354176
Concreto 0.1 m3 110.27 47.286 5214.22722
Encofrado y desencofrado 0.04 m2 10.87 64.24 698.2888
Acero 70 Kg 1.47 3310.02 4865.7294
DESARENADOR $13,740.30| S/. 44,793.36
Movimiento de tierra m3 12.75 160 2040
Obras de concreto
Concreto solado 0.1 m3 77.84 4.6 358.064
Concreto desarenador 0.9 m3 110.27 41.4 4565.178
Encofrado y desencofrado m2 10.87 84 913.08
Acero 70 Kg 1.47 2898 4260.06
Conducto de Purga
Movimiento de tierra 0.18 m3 13.86 28.8 399.168
Obras de concreto
Concreto solado 0.08 m3 77.84 0.368 28.64512
Concreto 0.09 m3 139.23 3.726 518.77098
Encofrado y desencofrado 0.3 m?2 10.87 25.2 273.924
Acero 70 Kg 1.47 260.82 383.4054
CONDUCCION $1,428,841.27| S/. 4,658,022.55
Movimiento de tierra m3 9.43 28072 264718.96
Obras de concreto
Concreto solado 0.05 m3 77.84 277.05 21565.572
Concreto relleno 0.1 m3 61.63 554.1 34149.183
Concreto canal de conduccion 0.85 m3 89.7 4709.85 422473.545
Encofrado y desencofrado m2 10.87 28072 305142.64
Acero 55 Kg 1.47 259041.75 380791.3725
CAMARA DE CARGA $16,081.74| S/. 52,426.46
Movimiento de tierra m3 12.75 200 2550
Obras de concreto
Concreto solado 0.05 m3 77.84 25 194.6
Concreto relleno lat 0.1 m3 77.84 5 389.2
Concreto cadmara de carga 0.85 m3 110.27 425 4686.475
Encofrado y desencofrado m?2 10.87 210 2282.7
Acero 70 Kg 1.47 2975 4373.25
Aliviadero
Movimiento de tierra m3 9.43 10 94.3
Obras de concreto anclajes 0
Concreto solado 0.16 m3 77.84 0.4 31.136
Concreto 0.1 m3 217.07 4.25 922.5475
Encofrado y desencofrado 0.04 m?2 14.31 8.4 120.204
Acero 70 Kg 1.47 297.5 437.325
TUBERIA FORZADA $6,302,147.70( S/. 20,545,001.52
Movimiento de tierra
Excavacion con equipo en material suelto para la estructura 0.6 m3 3.05 76.8 S/. 234.24
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 51.2 S/. 488.45
Anclajes
Movimiento de tierra 0.4 m3 22.39 30.72 S/. 687.82
Obras de concreto
Concreto solado 0.6 m3 77.84 18.432 S/. 1,434.75
Concreto anclajes 0.3 m?3 139.23 9.216 S/. 1,283.14
Encofrado y desencofrado 0.4 m2 14.31 12.288 S/. 175.84
Acero 55 Kg 1.47 506.88 S/. 745.11
Apoyos
Movimiento de tierra 0.75 m3 41.97 23.04 S/. 966.99
Obras de concreto
Concreto solado 0.95 m3 77.84 17.5104 S/. 1,363.01
Concreto apoyos 0.95 m3 139.23 8.7552 S/, 1,218.99
Encofrado y desencofrado 0.8 m?2 14.31 9.8304 S/. 140.67
Acero 55 Kg 1.47 481.536 S/. 707.86
Tuberia
Tuberia Kg 4.5 1397712 | S/.6,289,704.00
Pantalén
Movimiento de tierra m3 35.89
Excavacion con equipo en roca fija para la estructura 0.4 m3 9.54 9.216 S/. 87.92
Obras de concreto
Concreto solado 0.85 m3 77.84 14.88384 | S/. 1,158.56
Concreto apoyos 0.85 m3 139.23 7.44192 S/. 1,036.14
Encofrado y desencofrado 0.8 m2 14.31 7.86432 S/. 112.54
Acero 55 Kg 1.47 409.3056 | S/. 601.68
CASA DE MAQUINAS $120,841.43| S/. 393,943.05
Movimiento de tierra 0.17 m3 29473.51873
Excavacién masiva con equipo en material suelto 0.6 m3 - - 17684.11124
Excavacion con equipo en roca fija para la estructura 0.25 m3 - - 7368.379683
Perfilado y compactado 0.15 m3 - - 4421.02781
Obras de concreto 0.46 glb - - 79751.87421
Instalaciones sanitarias 0.014 glb - - 2427.230954
Instalaciones eléctricas 0.011 glb - - 1907.110036
Caseta Vigilancia 0.042 glb - - 7281.692863
Costo Casa maguinas - Ratio 173373.6396
EQUIPO ELECTROMECANICO $2,454,038.00| S/. 8,000,163.88
Turbina pelton- Incluye turbina control, valvula,generador,sistema glb ~ _ 2454038
de control,estacion de conmutacion, transformador.
CONDUCCION DESCARGA $2,217.93] S/. 7,230.45
Movimiento de tierra m3 9.43 38 358.34
Obras de concreto
Concreto solado 0.05 m3 77.84 0.375 29.19
Concreto relleno 0.1 m3 77.84 0.75 58.38
Concreto canal de conduccién 0.85 m3 110.27 6.375 702.97125
Encofrado y desencofrado m2 10.87 38 413.06
Acero . 655.9875
LINEA DE TRANSMISION 22.9kV $264,703.36| S/. 862,932.95
Red aérea conductor de aleacién de aluminio 3x120mm2 264703.36

NO o]\l’ic_— TOTAL N S/.35,048,969.71
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Q (m¥fs)]  Bocatoma Canal Aduccién | Desarenador | Cdmarade C.| Tub. Forzada CésaMag | E. Electromecanico | Canal Descarga | Distribucion Eléctrica TOTAL

171 S/.551,943.81 | S/.5,957,852.91 | S/.60,917.44 | S/.63,699.19 | S/.24,634,307.75 | S/. 448,822.31 | S/. 9,076,870.16 [ S/. 8,618.17 | S/.  862,932.95 S/ 41.665.964.70
1.32% 14.30%, 0.15% 0.15% 59.12% 1.08%, 21.78% 0.02% 2.07% T

16 S/.541,934.10 | S/.5,785,499.95 | S/.55,484.58 | S/.61,211.74 | S/.23,278,673.91 | S/. 440,682.74 | S/. 8,616,887.42 [ S/. 8,282.32 | SI.  862,932.95 S/.39 651.589.71
1.37% 14.59% 0.14% 0.15% 58.71% 1.11% 21.73% 0.02% 2.18% T

155 S$/.532,922.68 | S/.5,584,304.31 | S/.53,710.39 | S/.59,874.75 | S/.22,658,373.44 | S/. 433,354.96 | S/. 8,445,111.50 | S/. 8,027.52 | SI.  862,932.95 S/ 38.638.612.49
1.38% 14.45% 0.14% 0.15% 58.64% 1.12% 21.86% 0.02% 2.23% T

15 S/.567,609.44 | S/.5,812,077.72 | SI.55,744.13 | S/.62,115.05 | S/.22,034,792.71 | S/. 461561.07 | S/. 8,349,443.54 [ S/. 7,835.59 | S/.  862,932.95 $/38214112.20
1.49% 15.21% 0.15% 0.16% 57.66% 1.21% 21.85% 0.02% 2.26% T

147 S$/.521,435.58 | S/.5,317,959.94 | S/.50,069.87 | S/.56,108.31 | S/.21,658,914.93 | S/. 424,014.03 | S/. 8,292,536.98 | S/. 7,643.66 | SI.  862,932.95 S/ 37 191 616.25
1.40% 14.30% 0.13% 0.15% 58.24% 1.14% 22.30% 0.02% 2.32% e

144 S/.504,473.63 | S/.5,226,842.82 | S/.48,295.68 | S/.54,267.39 | S/.21,281,907.56 | S/. 410,221.14 | S/. 8,186,257.72 [ S/. 7,514.60 | S/.  862,932.95 S/.36.582.713.49
1.38% 14.29% 0.13% 0.15% 58.17% 1.12% 22.38% 0.02% 2.36% T

138 S/.484,455.48 | S/.4,658,022.55 | S/.44,793.36 | S/.52,426.46 | S/.20,545,001.52 | S/. 393,943.05 | S/. 8,000,163.88 | S/. 7,230.45 | S.  862,932.95 S/ 35.048.969.71
1.38% 13.29% 0.13% 0.15% 58.62% 1.12% 22.83% 0.02% 2.46% T
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Anexo V Evaluacion econdmica
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1. Descargas medias mensuales y anuales para el caudal de captacion 1.71 m3/s
captadas en la bocatoma

Tabla de descargas medias generadas mensuales y anuales en la bocatoma (m?/s)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OoCT NOV DIC
1965 114 4.10 381 167 123 110 144 137 159 135 124 151
1966 4.01 319 371 243 0.99 153 141 148 170 181 163 176
1967 149 7.76 721 242 137 0.95 163 192 217 231 178 130
1968 155 119 246 1.80 0.75 0.89 102 121 138 1.05 117 0.93
1969 0.78 2.36 3.14 3.13 125 0.83 118 143 1.62 131 1.46 4.15
1970 6.02 3.09 3.20 297 2.00 1.36 1.53 154 2.10 1.99 140 2.72
1971 3.67 4.90 7.02 3.94 179 136 143 1.66 1.83 131 1.02 1.83
1972 4.83 412 8.48 5.07 1.90 1.60 164 1.50 1.68 147 1.02 241
1973 5.27 7.28 7.00 5.56 2.04 154 1.66 142 2.02 1.83 1.90 340
1974 3.95 4.49 5.59 2.69 0.98 152 157 167 179 1.69 115 127
1975 2.27 246 6.61 2.86 174 146 148 158 224 134 136 117
1976 2.74 4.80 4.44 2.56 110 132 145 156 172 121 0.91 177
1977 1.65 6.12 3.89 2.34 164 1.06 134 147 1.67 1.56 219 191
1978 211 4.77 2.88 182 116 1.09 118 1.39 149 1.56 1.08 165
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 1.46 2.20 117 0.85 0.29
1980 2.27 2.00 3.73 257 1.08 115 1.20 111 1.88 132 1.96 2.01
1981 2.70 745 6.07 2.68 131 1.40 1.62 137 161 179 1.90 2.52
1982 2.29 7.79 3.39 1.80 148 1.02 137 2.09 159 168 2.09 156
1983 2.39 148 3.77 375 122 147 123 131 162 119 0.89 179
1984 2.52 8.75 6.87 4.19 2.02 162 144 150 186 191 1.60 345
1985 2.06 3.63 5.04 3.95 178 1.60 173 146 174 110 118 2.24
1986 4.60 511 6.85 5.15 2.35 1.83 1.68 153 178 140 1.20 171
1987 4.75 4.86 3.17 167 0.95 0.85 131 131 140 129 125 2.30
1988 3.87 5.54 343 401 173 145 1.39 124 143 127 0.77 0.87
1989 4.13 6.43 6.05 411 1.80 115 1.49 122 157 159 156 1.88
1990 2.64 158 1.88 129 0.49 142 104 122 156 140 2.86 234
1991 2.09 2.64 5.23 242 1.80 131 153 127 154 144 125 0.86
1992 156 091 248 177 0.87 0.74 1.08 122 126 139 0.81 0.57
1993 213 4.18 511 348 185 1.05 1.32 134 1.65 1.65 2.95 4.17
1994 4.88 544 537 533 2.63 2.00 166 155 1.90 132 158 170
1995 2.64 2.30 3.77 354 1.28 111 135 145 1.62 124 1.62 2.10
1996 372 5.75 517 371 1.60 1.23 133 157 167 127 132 110
1997 2.25 451 297 1.40 121 136 1.70 173 1.96 130 1.68 271
1998 4.95 5.20 4.88 2.78 131 1.07 141 1.36 158 137 124 0.88
1999 158 4.98 4.84 3.78 2.29 142 137 160 182 150 1.06 272
2000 4.43 6.03 5.55 2.80 2.29 150 179 155 182 212 159 2.68
2001 6.22 5.23 584 3.83 2.36 162 173 179 216 135 177 134
2002 129 3.39 531 3.38 144 104 146 163 180 137 193 244
2003 4.06 4.55 5.38 3.57 147 112 1.29 112 148 154 0.71 177
2004 0.86 3.58 3.23 271 1.10 0.81 151 115 131 125 213 312
2005 3.88 374 4.92 3.90 121 0.97 114 1.08 122 0.93 0.70 115
2006 2.83 4.19 5.68 4.63 153 122 141 154 156 131 139 2.37
2007 4.56 481 5.82 431 184 141 1.46 1.60 197 1.60 126 101
2008 4.33 5.60 4.58 274 116 0.88 132 137 126 091 0.92 116
2009 349 6.71 579 345 157 118 150 144 163 178 3.07 4.49
2010 7.15 4.29 4.65 4.01 171 191 1.84 1.58 1.60 120 154 2.75
2011 3.64 6.61 8.03 6.12 242 1.60 1.65 1.56 1.99 2.01 178 147
2012 3.37 6.49 547 4.49 173 1.06 135 119 144 127 116 251
2013 0.96 6.77 6.79 2.88 138 153 167 178 2.07 1.93 1.69 2.83
2014 351 3.79 541 318 171 175 143 137 176 125 0.96 1.68
2015 3.94 451 5.27 347 191 1.02 164 148 152 159 120 122
2016 2.38 158 3.76 2.66 173 142 187 151 187 132 0.92 0.81
2017 0.93 246 4.14 191 1.02 104 155 173 2.04 139 121 1.05
2018 3.13 4.54 3.12 2.52 118 0.85 1.04 1.59 2.09 1.86 154 3.61
2019 119 4.59 3.29 2.26 159 1.06 121 149 150 144 142 214
2020 1.66 4.93 3.01 291 127 135 1.50 1.26 1.80 1.23 1.66 313
2021 2.84 3.70 4.55 4.62 2.30 176 1.85 147 162 1.04 152 2.78
2022 2.37 413 291 357 2.01 2.08 1.86 2.02 2.50 2.23 3.39 4.22
2023 6.12 2.07 4.39 241 1.40 1.08 1.25 112 131 122 1.28 214
2024 2.99 4.99 5.78 2.39 0.90 0.64 0.94 121 168 134 0.72 0.24
2025 2.35 541 4.02 185 138 140 136 112 138 143 170 151
2026 4.17 5.80 5.50 3.06 188 151 153 140 182 170 120 130
2027 2.60 5.61 9.23 5.03 2.35 147 1.38 1.64 1.66 2.02 2.33 1.86
2028 1.52 2.90 3.91 2.23 131 110 131 135 170 155 148 0.80
2029 1.95 1.59 221 167 0.58 1.03 111 132 1.64 1.20 142 331
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Tabla de volumenes turbinados mensuales y anuales (m3)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC
1965 3,057,966(4,136,832|4,580,064|4,316,120)3,281,247|2,860,837 | 3,863,259 3,656,554 4,114,986 |3,613,140| 3,214,966 4,055,119
1966 4,580,064 |4,136,832|4,580,064 4,432,320 2,651,354 3,960,720 3,787,946 3,950,960| 4,399,895 4,580,064 | 4,228,713 | 4,580,064
1967 3,985,890(4,136,832| 4,580,064 4,432,320 3,664,660 2,456,663 | 4,369,912 4,580,064 | 4,432,320|4,580,064|4,432,320| 3,482,416
1968 4,159,875|2,877,373| 4,580,064 |4,432,320( 2,007,768 | 2,297,644|2,719,867|3,252,601| 3,578,296 2,805,234 | 3,022,818 | 2,481,998
1969 2,093,795|4,136,832| 4,580,064 | 4,432,320 3,336,020/ 2,138,625 3,164,900 3,827,720| 4,194,496 3,496,747|3,791,410| 4,580,064
1970 4,580,064|4,136,832|4,580,064|4,432,320|4,580,064 | 3,523,417|4,102,892|4,135,820|4,432,320| 4,580,064 | 3,632,391 | 4,580,064
1971 4,580,064|4,136,832|4,580,064|4,432,320|4,580,064 | 3,530,043 3,829,026 |4,457,613|4,432,320|3,517,287|2,631,895| 4,580,064
1972 4,580,064|4,136,832|4,580,064|4,432,320(4,580,064 |4,146,242|4,383,605|4,005,733|4,360,141| 3,928,086 | 2,638,521 | 4,580,064
1973 4,580,064 |4,136,832| 4,580,064 |4,432,320(4,580,064 | 3,980,597 | 4,438,379 3,814,027 | 4,432,320 4,580,064 | 4,432,320 4,580,064
1974 4,580,064|4,136,832|4,580,064|4,432,320| 2,623,968 | 3,927,591 | 4,198,746|4,464,460|4,432,320| 4,523,746 | 2,983,063 | 3,409,922
1975 4,580,064 |4,136,832|4,580,064|4,432,320(4,580,064 | 3,795,075|3,959,113|4,231,673|4,432,320| 3,599,447 3,526,378 3,127,195
1976 4,580,064|4,136,832|4,580,064|4,432,320( 2,938,914 3,430,656 | 3,876,953|4,176,900| 4,432,320 3,236,574 | 2,353,612 | 4,580,064
1977 4,413,604|4,136,832|4,580,064|4,432,320(4,390,406|2,741,572|3,575,700|3,937,267|4,340,263| 4,174,566 | 4,432,320| 4,580,064
1978 4,580,064|4,136,832|4,580,064 4,432,320 3,096,387 | 2,834,334/ 3,151,207 3,731,867| 3,869,831 4,167,719 2,804,166 | 4,432,088
1979 3,376,940(4,136,832|4,580,064|4,432,320|3,431,874| 2,622,308 3,637,320| 3,903,033 4,432,320|3,127,027| 2,201,218 763,890
1980 4,580,064|4,136,832|4,580,064|4,432,320(2,904,681|2,973,475|3,226,520|2,965,041|4,432,320| 3,524,133 |4,432,320| 4,580,064
1981 4,580,064|4,136,832|4,580,064 4,432,320 3,520,880 3,629,430/ 4,328,832|3,677,094|4,167,992| 4,580,064 |4,432,320| 4,580,064
1982 4,580,064 |4,136,832| 4,580,064 4,432,320 3,952,220 2,655,437 | 3,678,400 4,580,064 | 4,108,360 4,503,206 | 4,432,320 4,171,110
1983 4,580,064|3,571,445|4,580,064|4,432,320| 3,267,554 | 3,801,700 3,281,293|3,519,621|4,207,747| 3,188,647 | 2,300,605 | 4,580,064
1984 4,580,064|4,136,832|4,580,064|4,432,320(4,580,064 | 4,205,874 3,856,413|4,012,580|4,432,320| 4,580,064 | 4,142,578 | 4,580,064
1985 4,580,064|4,136,832|4,580,064|4,432,320(4,580,064 4,159,494 4,580,064 |3,903,033|4,432,320| 2,955,861 | 3,055,947 | 4,580,064
1986 4,580,064(4,136,832|4,580,064|4,432,320(4,580,064 | 4,432,320|4,506,845|4,094,740|4,432,320| 3,756,920 3,122,205 | 4,580,064
1987 4,580,064|4,136,832|4,580,064 4,323,136 (2,534,961 2,191,631 |3,507,233|3,512,774|3,624,677| 3,448,820 3,234,843 | 4,580,064
1988 4,580,064 |4,136,832|4,580,064|4,432,320(4,580,064 | 3,761,946|3,733,173|3,327,914| 3,697,561 3,407,740 1,995,819/ 2,329,761
1989 4,580,064|4,136,832|4,580,064|4,432,320(4,580,064|2,980,101|3,979,653|3,273,141|4,061,980| 4,249,879 4,056,442 | 4,580,064
1990 4,580,064 |3,826,811|4,580,064|3,347,974|1,323,102|3,675,810|2,774,640|3,273,141|4,035,476| 3,750,073 |4,432,320| 4,580,064
1991 4,580,064 |4,136,832| 4,580,064 | 4,432,320(4,580,064 | 3,404,152 4,089,199 3,389,534 | 3,989,096 | 3,845,926 | 3,234,843 | 2,293,514
1992 4,188,873|2,196,397|4,580,064 4,432,320 2,343,255|1,919,973| 2,897,880 3,279,987| 3,273,510 3,715,840 2,108,457 | 1,532,326
1993 4,580,064 |4,136,832|4,580,064|4,432,320(4,580,064 | 2,715,069 3,527,773|3,601,780|4,287,257| 4,407,353 | 4,432,320/ 4,580,064
1994 4,580,064 |4,136,832|4,580,064|4,432,320(4,580,064 4,432,320/ 4,458,919|4,156,360|4,432,320| 3,544,673 | 4,089,571 | 4,555,328
1995 4,580,064 |4,136,832| 4,580,064 4,432,320 3,438,720/ 2,887,340 3,603,086 | 3,882,493 | 4,194,496 | 3,332,427 | 4,208,836 | 4,580,064
1996 4,580,064 |4,136,832|4,580,064 4,432,320 4,280,859 3,185,501 | 3,562,006 | 4,204,286| 4,320,386 3,414,587 3,413,740| 2,953,210
1997 4,580,064 |4,136,832|4,580,064 3,621,580 3,233,320 3,516,791 |4,554,772|4,580,064|4,432,320| 3,476,207 | 4,361,229 | 4,580,064
1998 4,580,064|4,136,832|4,580,064 4,432,320 3,514,034 | 2,781,327 3,774,253|3,642,860| 4,088,483 3,661,067 3,221,592 | 2,366,008
1999 4,232,369|4,136,832|4,580,064|4,432,320(4,580,064 | 3,682,436 |3,657,860|4,279,600|4,432,320| 4,023,940 2,744,534 | 4,580,064
2000 4,580,064 |4,136,832| 4,580,064 |4,432,320(4,580,064 | 3,881,210 4,580,064 | 4,156,360 | 4,432,320 4,580,064 4,116,074 | 4,580,064
2001 4,580,064 |4,136,832|4,580,064 4,432,320 4,580,064 4,199,248 4,580,064 | 4,580,064 4,432,320 3,606,293 | 4,432,320 3,583,908
2002 3,456,683|4,136,832|4,580,064|4,432,320|3,870,060| 2,695,192 3,897,493 | 4,368,606 | 4,432,320|3,674,760|4,432,320| 4,580,064
2003 4,580,064|4,136,832|4,580,064 4,432,320 3,945,373/ 2,900,592 3,452,460 3,012,968 3,830,077|4,126,640| 1,850,051 | 4,580,064
2004 2,304,0284,136,832| 4,580,064 |4,432,320|2,945,761|2,092,244|4,048,119|3,067,741| 3,386,148 3,359,814 4,432,320| 4,580,064
2005 4,580,064 |4,136,832|4,580,064|4,432,320|3,233,320| 2,503,044 |3,041,660| 2,903,421 | 3,154,245 2,483,441 1,803,670 3,083,699
2006 4,580,064 |4,136,832|4,580,064|4,432,320(4,109,693|3,172,249|3,767,406|4,122,127|4,042,102| 3,517,287 3,605,888 | 4,580,064
2007 4,580,064|4,136,832|4,580,064|4,432,320(4,580,064 | 3,642,681 |3,911,186|4,272,753|4,432,320|4,277,266 | 3,274,598 | 2,706,730
2008 4,580,064(4,136,832|4,580,064|4,432,320(3,116,927|2,271,141|3,541,466| 3,656,554 3,253,632| 2,442,361 | 2,373,489 3,105,447
2009 4,580,064 |4,136,832|4,580,064|4,432,320(4,198,699| 3,059,611 | 4,020,732 | 3,848,260 4,234,250 4,580,064 | 4,432,320 4,580,064
2010 4,580,064 |4,136,832|4,580,064 4,432,320 4,580,064 | 4,432,320/ 4,580,064 |4,224,826|4,154,741|3,216,034| 3,996,810 4,580,064
2011 4,580,064 |4,136,832|4,580,064|4,432,320(4,580,064|4,139,616|4,417,839|4,183,746|4,432,320| 4,580,064 4,432,320 3,939,129
2012 4,580,064|4,136,832|4,580,064|4,432,320(4,580,064 | 2,748,198 3,603,086 |3,177,288|3,724,064| 3,414,587 3,002,940 4,580,064
2013 2,572,256|4,136,832| 4,580,064 |4,432,320|3,692,047|3,960,720|4,486,305|4,580,064|4,432,320| 4,580,064 4,381,106| 4,580,064
2014 4,580,064 |4,136,832|4,580,064|4,432,320|4,575,266 | 4,432,320|3,842,719|3,677,094| 4,432,320 3,346,120 2,479,502 | 4,497,333
2015 4,580,064|4,136,832|4,580,064|4,432,320(4,580,064 | 2,642,185|4,404,145|3,964,653|3,936,089|4,263,573| 3,122,205 3,272,183
2016 4,580,0643,826,811|4,580,064|4,432,320(4,580,064 | 3,669,184 4,580,064 |4,039,967|4,432,320| 3,530,980 2,380,115|2,177,523
2017 2,485,263|4,136,832| 4,580,064 |4,432,320|2,719,821|2,688,566|4,164,512)|4,580,064|4,432,320|3,729,533|3,128,830| 2,800,972
2018 4,580,064 |4,136,832|4,580,064|4,432,320| 3,164,854 (2,191,631 | 2,795,180 4,245,366|4,432,320| 4,580,064 | 3,983,558 | 4,580,064
2019 3,181,206(4,136,832|4,580,064|4,432,320|4,260,319|2,754,824| 3,240,213 3,978,347 3,889,709 | 3,866,466 | 3,692,023 | 4,580,064
2020 4,442,602|4,136,832|4,580,064 4,432,320 3,390,794 3,496,914 4,020,732 3,382,687| 4,432,320 3,305,040 4,308,223 | 4,580,064
2021 4,580,064 |4,136,832|4,580,064|4,432,320(4,580,064 |4,432,320|4,580,064|3,937,267|4,187,870| 2,784,694 | 3,943,804 | 4,580,064
2022 4,580,064 |4,136,832| 4,580,064 |4,432,320(4,580,064 | 4,432,320 4,580,064 | 4,580,064 | 4,432,320 4,580,064 | 4,432,320 4,580,064
2023 4,580,064|4,136,832|4,580,064|4,432,320|3,753,667| 2,807,830 3,336,067|3,012,968| 3,392,774 3,277,654 | 3,314,353 | 4,580,064
2024 4,580,064|4,136,832|4,580,064 4,432,320 2,398,028 1,654,941|2,528,161|3,252,601| 4,366,766 3,585,753 1,856,677 0
2025 4,580,064|4,136,832|4,580,064 4,432,320 3,685,200 3,616,178 3,637,320|3,006,121| 3,565,045 3,839,080 4,407,610| 4,047,870
2026 4,580,064 |4,136,832| 4,580,064 |4,432,320(4,580,064 | 3,914,339| 4,096,046 | 3,759,254 | 4,432,320 4,544,286 | 3,102,327 3,475,167
2027 4,580,064|4,136,832|4,580,064|4,432,320|4,580,064 | 3,821,578 3,698,939|4,382,300| 4,293,883 4,580,064 | 4,432,320 4,580,064
2028 4,080,132|4,136,832|4,580,064 4,432,320 3,514,034 | 2,860,837 3,514,080 3,622,320| 4,406,521 |4,147,180| 3,824,539 | 2,141,276
2029 4,580,064 3,846,455|4,580,064 4,330,151 1,555,889 2,675,314/ 2,966,347|3,526,467|4,240,876| 3,202,340 3,692,023 | 4,580,064
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DEL PERU

Tabla de energia generada en la minicentral ( KWh)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC
1965 3,547,456(4,799,017|5,313,198|5,007,004|3,806,478|3,318,773|4,481,654|4,241,861|4,773,675|4,191,498 3,729,587 (4,704,225
1966 5,313,198(4,799,017|5,313,1985,141,804|3,075,758|4,594,715|4,394,285|4,583,393|5,104,190|5,313,198 (4,905,606 (5,313,198
1967 4,623,913|4,799,017|5,313,198|5,141,804|4,251,265|2,849,903|5,069,407|5,313,198|5,141,804|5,313,198|5,141,804|4,039,849
1968 4,825,749|3,337,956|5,313,198|5,141,804|2,329,153| 2,665,429 |3,155,238|3,773,247|4,151,076| 3,254,270 3,506,682| 2,879,293
1969 2,428,950|4,799,017|5,313,198|5,141,804|3,870,019|2,480,956|3,671,508 |4,440,426|4,865,911 4,056,473 4,398,304 /5,313,198
1970 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,087,412|4,759,645|4,797,843|5,141,804 /5,313,198 |4,213,830|5,313,198
1971 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,095,099 4,441,941|5,171,146|5,141,804 4,080,301 |3,053,185|5,313,198
1972 5,313,198(4,799,017|5,313,1985,141,804|5,313,198|4,809,934 5,085,292 (4,646,934 (5,058,071 |4,556,858|3,060,871|5,313,198
1973 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,617,774|5,148,833|4,424,541|5,141,804|5,313,198|5,141,804 5,313,198
1974 5,313,198|4,799,017|5,313,198|5,141,804|3,043,988|4,556,283|4,870,842|5,179,088|5,141,804|5,247,865|3,460,564 | 3,955,751
1975 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,402,555|4,592,850|4,909,040|5,141,804 4,175,613|4,090,848| 3,627,768
1976 5,313,198|4,799,017|5,313,198|5,141,804|3,409,348|3,979,803| 4,497,539 |4,845,499|5,141,804 3,754,654 (2,730,356 (5,313,198
1977 5,120,093|4,799,017|5,313,198|5,141,804|5,093,181|3,180,418|4,148,064 |4,567,508|5,035,012|4,842,792|5,141,804 (5,313,198
1978 5,313,198(4,799,017|5,313,1985,141,804 3,592,028 (3,288,027 |3,655,622|4,329,229 (4,489,278 4,834,849 3,253,031 (5,141,535
1979 3,917,488|4,799,017|5,313,198|5,141,804|3,981,216|3,042,063|4,219,548 |4,527,795|5,141,804|3,627,573|2,553,569| 886,166
1980 5,313,198|4,799,017|5,313,198|5,141,804|3,369,635|3,449,442|3,742,991|3,439,657|5,141,804 |4,088,244|5,141,804|5,313,198
1981 5,313,198|4,799,017|5,313,198|5,141,804|4,084,470|4,210,395|5,021,751 |4,265,688|4,835,166|5,313,198|5,141,804|5,313,198
1982 5,313,198|4,799,017|5,313,198|5,141,804|4,584,854|3,080,495|4,267,203|5,313,198| 4,765,988 5,224,037 (5,141,804 | 4,838,782
1983 5,313,198|4,143,128|5,313,1985,141,804|3,790,593|4,410,241|3,806,532|4,083,008| 4,881,284 3,699,056 |2,668,865|5,313,198
1984 5,313,198(4,799,017|5,313,198|5,141,804|5,313,198(4,879,111 (4,473,711 |4,654,876|5,141,804|5,313,198|4,805,683|5,313,198
1985 5,313,198|4,799,017|5,313,198|5,141,804(5,313,1984,825,306|5,313,198 |4,527,795|5,141,804 | 3,429,007|3,545,114 5,313,198
1986 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|5,141,804|5,228,259 4,750,188|5,141,804 |4,358,293|3,621,978|5,313,198
1987 5,313,198|4,799,017|5,313,198|5,015,143|2,940,734|2,542,447|4,068,638 | 4,075,066|4,204,881|4,000,875|3,752,647|5,313,198
1988 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,364,123|4,330,744|3,860,615|4,289,432|3,953,219|2,315,291|2,702,687
1989 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|3,457,128|4,616,678|3,797,075|4,712,183|4,930,160|4,705,760(5,313,198
1990 5,313,198|4,439,371|5,313,198|3,883,886|1,534,892|4,264,200|3,218,779|3,797,075|4,681,438|4,350,350(5,141,804 (5,313,198
1991 5,313,198|4,799,017|5,313,198|5,141,804|5,313,1983,949,057|4,743,760|3,932,099|4,627,633 4,461,546 |3,752,647| 2,660,638
1992 4,859,388|2,547,975|5,313,198|5,141,804|2,718,341|2,227,305|3,361,746|3,805,017|3,797,502|4,310,637|2,445,959|1,777,607
1993 5,313,198|4,799,017|5,313,198|5,141,804|5,313,1983,149,672|4,092,466 |4,178,320|4,973,521|5,112,840|5,141,804|5,313,198
1994 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|5,141,804|5,172,661|4,821,671|5,141,804|4,112,072|4,744,192|5,284,502
1995 5,313,198|4,799,017|5,313,198|5,141,804|3,989,158|3,349,518|4,179,835|4,503,967 (4,865,911 3,865,851 |4,882,547|5,313,198
1996 5,313,198(4,799,017|5,313,1985,141,804 4,966,099 (3,695,406 |4,132,179(4,877,269(5,011,953|3,961,162|3,960,179| 3,425,932
1997 5,313,198|4,799,017|5,313,1984,201,289|3,750,880(4,079,726|5,283,857|5,313,198|5,141,804 4,032,646 5,059,334 5,313,198
1998 5,313,198|4,799,017|5,313,198|5,141,804|4,076,527 3,226,536 4,378,400 |4,225,975|4,742,929 4,247,096 |3,737,274|2,744,736
1999 4,909,847/4,799,017|5,313,198|5,141,8045,313,198|4,271,886 |4,243,375|4,964,638|5,141,804| 4,668,054 | 3,183,853|5,313,198
2000 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,502,478|5,313,198|4,821,671|5,141,804|5,313,198|4,774,937|5,313,198
2001 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,871,425|5,313,198|5,313,198(|5,141,804 |4,183,555|5,141,804|4,157,586
2002 4,009,99714,799,017|5,313,198|5,141,804|4,489,543|3,126,613|4,521,367|5,067,892|5,141,804|4,262,981|5,141,804|5,313,198
2003 5,313,198|4,799,017|5,313,198|5,141,804|4,576,911|3,364,891|4,005,097 | 3,495,255|4,443,160|4,787,193|2,146,190|5,313,198
2004 2,672,835|4,799,017|5,313,198|5,141,804|3,417,291 (2,427,151 4,696,104 |3,558,796|3,928,171 3,897,621 5,141,804 |5,313,198
2005 5,313,198|4,799,017|5,313,198|5,141,804|3,750,880|2,903,708|3,528,541|3,368,174|3,659,147|2,880,967|2,092,385| 3,577,309
2006 5,313,198|4,799,017|5,313,198|5,141,804 (4,767,534 |3,680,033|4,370,457 (4,781,958 | 4,689,124 4,080,301 |4,183,085|5,313,198
2007 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,225,768|4,537,252|4,956,695|5,141,804 4,961,931 |3,798,765|3,139,998
2008 5,313,198(4,799,017|5,313,1985,141,804 3,615,856 (2,634,684 4,108,351 |4,241,861|3,774,443|2,833,312|2,753,415| 3,602,538
2009 5,313,198|4,799,017|5,313,198|5,141,804|4,870,788|3,549,365|4,664,334 |4,464,254|4,912,030/5,313,198|5,141,804 5,313,198
2010 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|5,141,804|5,313,198|4,901,097|4,819,793| 3,730,826 |4,636,582| 5,313,198
2011 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,802,247|5,125,005 |4,853,442|5,141,804|5,313,198|5,141,804 | 4,569,668
2012 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|3,188,104|4,179,835|3,685,878|4,320,177|3,961,162|3,483,623|5,313,198
2013 2,983,998(4,799,017|5,313,1985,141,804 |4,283,035|4,594,715|5,204,431|5,313,198(5,141,804|5,313,198|5,082,393|5,313,198
2014 5,313,198(4,799,017|5,313,1985,141,804|5,307,632|5,141,804 4,457,826 |4,265,688|5,141,804|3,881,736|2,876,397|5,217,224
2015 5,313,198|4,799,017|5,313,198|5,141,804|5,313,1983,065,122|5,109,120|4,599,278|4,566,142 (4,946,046 3,621,978 | 3,795,964
2016 5,313,198|4,439,371|5,313,198|5,141,804|5,313,198|4,256,513|5,313,198 |4,686,647|5,141,804 4,096,186|2,761,102| 2,526,081
2017 2,883,0814,799,017|5,313,198|5,141,804|3,155,185|3,118,927|4,831,129|5,313,198|5,141,804 |4,326,522|3,629,664 | 3,249,326
2018 5,313,198|4,799,017|5,313,198|5,141,804 3,671,454 (2,542,447 3,242,607 |4,924,925|5,141,804 /5,313,198 |4,621,209|5,313,198
2019 3,690,423(4,799,017|5,313,198|5,141,804|4,942,271|3,195,791|3,758,876|4,615,163|4,512,337|4,485,374|4,283,008|5,313,198
2020 5,153,732|4,799,017|5,313,1985,141,804|3,933,560(4,056,667 | 4,664,334 3,924,156 (5,141,804 |3,834,080(4,997,843|5,313,198
2021 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|5,141,804|5,313,198 4,567,508 4,858,225 | 3,230,442 4,575,091 5,313,198
2022 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|5,141,804|5,313,198|5,313,198|5,141,804|5,313,198|5,141,804|5,313,198
2023 5,313,198|4,799,017|5,313,198|5,141,804|4,354,518|3,257,282|3,870,073|3,495,255|3,935,857|3,802,310|3,844,883| 5,313,198
2024 5,313,198|4,799,017(5,313,198|5,141,804|2,781,882|1,919,849|2,932,845|3,773,247|5,065,758 (4,159,727 |2,153,876 0
2025 5,313,198|4,799,017|5,313,198|5,141,804|4,275,092|4,195,022|4,219,548|3,487,313|4,135,704 4,453,604 (5,113,139 (4,695,815
2026 5,313,198(4,799,017|5,313,1985,141,804|5,313,198|4,540,910|4,751,702|4,361,000(5,141,804|5,271,693| 3,598,919 (4,031,439
2027 5,313,198|4,799,017|5,313,198|5,141,804|5,313,198|4,433,300|4,291,031|5,083,777]4,981,207|5,313,198|5,141,804 | 5,313,198
2028 4,733,241|4,799,017|5,313,198|5,141,804|4,076,527|3,318,773|4,076,581 4,202,148 |5,111,876|4,811,021 |4,436,736|2,484,032
2029 5,313,198/4,462,159(5,313,1985,023,281(1,804,941|3,103,554|3,441,172|4,090,951]4,919,716 (3,714,941 4,283,008|5,313,198
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CATOLICA
DEL PERU

Tabla de ingresos del proyecto (s/.)

ANO |ENERGIA (GWh) |INGRESOS (s/.)|  TOTAL
2015 - -

2016 - -

2017 - -

2018 55.14 | 10,165,300.94 | 10,165,300.94
2019 55.14 | 10,165,300.94 | 10,165,300.94
2020 55.14 | 10,165,300.94 | 10,165,300.94
2021 55.14 | 10,165,300.94 | 10,165,300.94
2022 55.14 | 10,165,300.94 | 10,165,300.94
2023 55.14 | 10,165,300.94 | 10,165,300.94
2024 55.14 | 10,165,300.94 | 10,165,300.94
2025 55.14 | 10,165,300.94 | 10,165,300.94
2026 55.14 | 10,165,300.94 | 10,165,300.94
2027 55.14 | 10,165,300.94 | 10,165,300.94
2028 55.14 | 10,165,300.94 | 10,165,300.94
2029 55.14 | 10,165,300.94 | 10,165,300.94
2030 55.14 | 10,165,300.94 | 10,165,300.94
2031 55.14 | 10,165,300.94 | 10,165,300.94
2032 55.14 | 10,165,300.94 | 10,165,300.94
2033 55.14 | 10,165,300.94 | 10,165,300.94
2034 55.14 | 10,165,300.94 | 10,165,300.94
2035 55.14 | 10,165,300.94 | 10,165,300.94
2036 55.14 | 10,165,300.94 | 10,165,300.94
2037 55.14 | 10,165,300.94 | 10,165,300.94
2038 55.14 | 10,165,300.94 | 10,165,300.94
2039 55.14 | 10,165,300.94 | 10,165,300.94
2040 55.14 | 10,165,300.94 | 10,165,300.94
2041 55.14 | 10,165,300.94 | 10,165,300.94
2042 55.14 | 10,165,300.94 | 10,165,300.94
2043 55.14 | 10,165,300.94 | 10,165,300.94
2044 55.14 | 10,165,300.94 | 10,165,300.94
2045 55.14 | 10,165,300.94 | 10,165,300.94
2046 55.14 | 10,165,300.94 | 10,165,300.94
2047 55.14 | 10,165,300.94 | 10,165,300.94
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Tabla de egresos del proyecto (s/.)

o . REPUESTOS Y OTROSCOSTOS OSINERGMIN ~ CANON DE TOTAL
ANO | INVERSION' PERSONAL CONSUMIBLES  INDIRECTOS  DGE COES AGUA EGRESOS
2015 0 0 0 0 0 0
2016 | 14,499,756 0 0 0 0 0 14,499,756
2017 | 33,832,763 0 0 0 0 0 33,832,763
2018 0 42,902 39,120 681,323 101,653 101,653 966,650
2019 0 42,902 39,120 681,323 101,653 101,653 966,650
2020 0 42,902 39,120 681,323 101,653 101,653 966,650
2021 0 42,902 39,120 681,323 101,653 101,653 966,650
2022 0 42,902 39,120 681,323 101,653 101,653 966,650
2023 0 42,902 39,120 681,323 101,653 101,653 966,650
2024 0 42,902 39,120 681,323 101,653 101,653 966,650
2025 0 42,902 39,120 681,323 101,653 101,653 966,650
2026 0 42,902 39,120 681,323 101,653 101,653 966,650
2027 0 42,902 39,120 681,323 101,653 101,653 966,650
2028 0 42,902 39,120 681,323 101,653 101,653 966,650
2029 0 42,902 39,120 681,323 101,653 101,653 966,650
2030 0 42,902 39,120 681,323 101,653 101,653 966,650
2031 0 42,902 39,120 681,323 101,653 101,653 966,650
2032 0 42,902 39,120 681,323 101,653 101,653 966,650
2033 0 42,902 39,120 681,323 101,653 101,653 966,650
2034 0 42,902 39,120 681,323 101,653 101,653 966,650
2035 0 42,902 39,120 681,323 101,653 101,653 966,650
2036 0 42,902 39,120 681,323 101,653 101,653 966,650
2037 0 42,902 39,120 681,323 101,653 101,653 966,650
2038 0 42,902 39,120 681,323 101,653 101,653 966,650
2039 0 42,902 39,120 681,323 101,653 101,653 966,650
2040 0 42,902 39,120 681,323 101,653 101,653 966,650
2041 0 42,902 39,120 681,323 101,653 101,653 966,650
2042 0 42,902 39,120 681,323 101,653 101,653 966,650
2043 0 42,902 39,120 681,323 101,653 101,653 966,650
2044 0 42,902 39,120 681,323 101,653 101,653 966,650
2045 0 42,902 39,120 681,323 101,653 101,653 966,650
2046 0 42,902 39,120 681,323 101,653 101,653 966,650
2047 0 42,902 39,120 681,323 101,653 101,653 966,650

Para los egresos anuales del proyecto, se contemplé gastos personal fijo, repuesto y combustible,
pago al COES, Osinergmin y DGE (1% del ingreso anual) y Canon de agua (1% del ingreso por
energia anual) segun lo indica la LCE (Ley de Concesiones Eléctricas). Los valores de personal
fijo, repuestos y combustibles fueron obtenidos de proyectos similares de minicentrales
hidroeléctricas realizados por empresas peruanas.
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Tabla de flujo econémico (s/.)

ARO TOTAL TOTAL FLL’JJO
INGRESOS EGRESOS | ECONOMICO

2017 0 14,499,756 -14,499,756
2018 0 33,832,763 -33,832,763
2019 10,165,301 966,650 9,198,651
2020 10,165,301 966,650 9,198,651
2021 10,165,301 966,650 9,198,651
2022 10,165,301 966,650 9,198,651
2023 10,165,301 966,650 9,198,651
2024 10,165,301 966,650 9,198,651
2025 10,165,301 966,650 9,198,651
2026 10,165,301 966,650 9,198,651
2027 10,165,301 966,650 9,198,651
2028 10,165,301 966,650 9,198,651
2029 10,165,301 966,650 9,198,651
2030 10,165,301 966,650 9,198,651
2031 10,165,301 966,650 9,198,651
2032 10,165,301 966,650 9,198,651
2033 10,165,301 966,650 9,198,651
2034 10,165,301 966,650 9,198,651
2035 10,165,301 966,650 9,198,651
2036 10,165,301 966,650 9,198,651
2037 10,165,301 966,650 9,198,651
2038 10,165,301 966,650 9,198,651
2039 10,165,301 966,650 9,198,651
2040 10,165,301 966,650 9,198,651
2041 10,165,301 966,650 9,198,651
2042 10,165,301 966,650 9,198,651
2043 10,165,301 966,650 9,198,651
2044 10,165,301 966,650 9,198,651
2045 10,165,301 966,650 9,198,651
2046 10,165,301 966,650 9,198,651
2047 10,165,301 966,650 9,198,651
2048 10,165,301 966,650 9,198,651

El flujo econdmico es igual al total de ingresos menos el total de egresos
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PONTIFICIA
UNIVERSIDAD

CATOLICA
DEL PERU

Tabla de indicadores economicos para diferentes tasas

ANALISIS ECONOMICO
TASA VANB VANC VANE B/C
(US$) (US$) (US$) (ECO)

9% 87,900,669.20 | 50,137,638.80 | 37,763,030.40 1.75
10% 79,196,216.92 | 48,673,574.45 | 30,522,642.47 1.63
11% 71,727,146.98 | 47,343,032.29 | 24,384,114.69 1.52
13% 59,672,310.23 | 45,002,085.95 | 14,670,224.28 1.33
14% 54,773,921.26 | 43,960,920.89 | 10,813,000.37 1.25
15% 50,468,929.27 | 42,990,161.91 | 7,478,767.36 1.17
16%|  46,665,488.77 | 42,080,611.81 | 4,584,876.96 1.11
17%|  43,288,406.57 | 41,224,676.18 | 2,063,730.39 1.05
18%|  40,275,777.58 | 40,416,042.56 (140,264.97) 1.00
19% 37,576,355.96 | 39,649,429.52 | (2,073,073.56) 0.95
20% 35,147,490.86 | 38,920,389.56 | (3,772,898.69) 0.90
21% 32,953,497.65 | 38,225,153.33 | (5,271,655.68) 0.86
22% 30,964,366.47 | 37,560,506.15 | (6,596,139.68) 0.82

TIR 17.93%
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Tabla de flujo financiero (s/.)

FLUJO
INTERES AMORTIZACION SALDO FINANCIERO
0 0 0 -14,499,756
0 0 0 -19,333,008
S/. 1,739,970.69 | S/. 60,082.02 | S/. 14,439,673.69 | S/. 7,398,597.85
1732760.843| S/. 67,291.86 | S/. 14,372,381.83 | S/. 7,398,597.85
1724685.819| S/. 75,366.89 | S/. 14,297,014.94 | S/. 7,398,597.85
1715641.793| S/. 84,410.92 | S/. 14,212,604.02 | S/. 7,398,597.85
1705512.483| S/. 94,540.23 | S/. 14,118,063.80 | S/. 7,398,597.85
1694167.656| S/. 105,885.05 | S/. 14,012,178.75 | S/. 7,398,597.85
1681461.45| S/. 118,591.26 | S/. 13,893,587.49 | S/. 7,398,597.85
1667230.499| S/. 132,822.21 | S/. 13,760,765.28 | S/. 7,398,597.85
1651291.833| S/. 148,760.87 | S/. 13,612,004.40 | S/. 7,398,597.85
1633440.528| S/. 166,612.18 | S/. 13,445,392.22 | S/. 7,398,597.85
1613447.067| S/. 186,605.64 | S/. 13,258,786.58 | S/. 7,398,597.85
1591054.39| S/. 208,998.32 | S/. 13,049,788.26 | S/. 7,398,597.85
1565974.592| S/. 234,078.12 | S/. 12,815,710.15 | S/. 7,398,597.85
1537885.218| S/. 262,167.49 | S/. 12,553,542.66 | S/. 7,398,597.85
1506425.119| S/. 293,627.59 | S/. 12,259,915.07 | S/. 7,398,597.85
1471189.808| S/. 328,862.90 | S/. 11,931,052.17 | S/. 7,398,597.85
1431726.26| S/. 368,326.45 | S/. 11,562,725.72 | S/. 7,398,597.85
1387527.087| S/. 412,525.62 | S/. 11,150,200.10 | S/. 7,398,597.85
1338024.012| S/. 462,028.70 | S/. 10,688,171.40 | S/. 7,398,597.85
1282580.568| S/. 517,472.14 | S/. 10,170,699.26 | S/. 7,398,597.85
1220483.912]| S/. 579,568.80 | S/. 9,591,130.47 | S/. 7,398,597.85
1150935.656| S/. 649,117.05|S/. 8,942,013.42 | S/. 7,398,597.85
1073041.61] S/. 727,011.10 | S/.  8,215,002.32 | S/. 7,398,597.85
985800.2781| S/. 814,252.43 | S/. 7,400,749.89 | S/. 7,398,597.85
888089.9864| S/. 911,962.72 | S/. 6,488,787.17 | S/. 7,398,597.85
778654.4598| S/. 1,021,398.25|S/. 5,467,388.92 | S/. 7,398,597.85
656086.67| S/. 1,143,966.04 | S/. 4,323,422.88 | S/. 7,398,597.85
518810.7455| S/. 1,281,241.96 | S/. 3,042,180.92 | S/. 7,398,597.85
365061.7099| S/. 1,434,991.00 | S/. 1,607,189.92 | S/. 7,398,597.85
192862.7902| S/.  1,607,189.92 | S/. -0.00 | S/. 7,398,597.85

Tabla de indicadores financieros para diferentes tasas

ANALISIS FINANCIERO
VANF VANC(fin) VANC (fin+egresos) B/C

(US$) (USS$) (US$) (FIN)
34,401,896.60 15,565,288.09 53,498,772.60 1.64
28,481,991.89 14,023,919.77 50,714,225.03 1.56
23,451,131.05 12,701,310.66 48,276,015.94 1.49
15,458,997.44 10,566,662.44 44,213,312.79 1.35
12,270,826.79 9,699,264.77 42,503,094.47 1.29
9,505,721.07 8,936,944.75 40,963,208.20 1.23
7,097,118.95 8,263,438.53 39,568,369.81 1.18
4,990,567.37 7,665,431.05 38,297,839.19 1.13
3,141,273.54 7,131,960.28 37,134,504.04 1.08
1,512,192.12 6,653,951.69 36,064,163.84 1.04
72,523.37 6,223,852.74 35,074,967.50 1.00
(1,203,471.90) 5,835,344.48 34,156,969.55 0.96
(2,337,411.77) 5,483,112.80 33,301,778.24 0.93

TIR 20.05%

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




PONTIFICIA

TESIS PUCP gR'%Eﬁ?:ﬁ’AD

DEL PERU

1. Descargas medias mensuales y anuales para el caudal de captacion 1.60 m3/s
captadas en la bocatoma

Tabla de descargas medias generadas mensuales y anuales en la bocatoma (m?/s)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OoCT NOV DIC
1965 114 410 381 167 123 110 144 137 159 135 124 151
1966 401 319 371 243 0.99 153 141 148 170 181 163 176
1967 149 7.76 721 242 137 09 163 192 217 231 178 130
1968 155 119 246 180 0.75 0.89 1.02 121 138 105 117 0.93
1969 0.78 2.36 314 313 125 0.83 118 143 162 131 146 415
1970 6.02 309 320 297 200 136 153 154 210 199 140 272
1971 367 4.90 7.02 394 179 1.36 143 1.66 183 131 1.02 1.83
1972 483 412 848 507 190 160 164 150 168 147 102 241
1973 527 7.28 7.00 556 204 154 166 142 202 183 190 340
1974 3.95 449 5.59 2.69 0.98 152 157 167 179 169 115 121
1975 221 246 6.61 2.86 174 146 148 158 224 134 136 117
1976 274 480 444 256 110 132 145 156 172 121 091 1
1977 1.65 6.12 3.89 234 164 1.06 134 147 167 156 219 191
1978 211 an 2.88 182 116 1.09 118 139 149 156 1.08 165
1979 126 464 6.15 304 128 101 136 146 220 17 085 0.29
1980 220 2.00 373 257 108 L5 120 111 188 132 1.96 201
1981 210 745 6.07 268 131 140 162 137 161 179 190 252
1982 229 779 339 180 148 102 137 209 159 168 209 156
1983 239 148 377 375 122 147 123 131 162 119 0.89 179
1984 252 8.75 6.87 419 202 162 144 150 186 191 160 345
1985 206 363 504 395 178 160 173 146 174 110 118 224
1986 4.60 5.11 6.85 515 2.35 1.83 168 153 178 140 120 171
1987 475 4.86 317 167 095 0.85 131 131 140 129 125 2.30
1988 387 554 343 401 173 145 139 124 143 127 017 0.87
1989 413 6.43 6.05 411 180 115 149 122 157 159 1.56 1.88
1990 264 158 188 129 049 142 104 122 156 140 2.86 234
1991 209 264 523 242 180 131 153 127 154 144 125 0.86
1992 156 0.91 248 1 0.87 0.74 1.08 122 1.26 139 081 0.57
1993 213 418 511 348 18 105 132 134 165 165 295 417
1994 4.88 5.44 5371 533 263 200 166 155 190 132 158 170
1995 264 2.30 3n 354 128 111 135 145 162 124 1.62 210
19% 372 5.75 517 371 160 123 133 157 167 127 132 110
1997 225 451 297 140 121 136 170 173 1% 130 168 271
1998 4.9 5.20 4.88 218 131 107 141 1.36 158 137 124 0.88
1999 158 4.98 484 378 229 142 137 160 182 150 1.06 212
2000 443 6.03 555 280 229 150 179 155 182 212 159 268
2001 6.22 5.23 5.84 383 2.36 162 173 179 2.16 135 177 134
2002 129 339 531 338 144 104 146 163 180 137 193 244
2003 4.06 455 5.38 357 147 112 129 112 148 154 071 1
2004 0.86 358 323 271 110 081 151 115 131 125 213 312
2005 3.88 374 492 390 121 097 114 108 122 093 0.70 115
2006 283 419 5.68 463 153 122 141 154 156 131 139 237
2007 456 481 5.82 431 184 141 146 1.60 197 1.60 1.26 101
2008 433 5.60 458 274 116 0.88 132 137 126 091 092 116
2009 349 6.71 5.79 345 157 118 150 144 163 178 307 449
2010 7.15 429 4.65 401 171 191 184 158 1.60 1.20 154 275
2011 364 6.61 8.03 6.12 242 160 165 156 199 201 178 147
2012 337 649 541 449 173 106 135 119 144 127 116 251
2013 0.96 6.77 6.79 2.88 138 153 167 178 207 193 1.69 2.83
2014 351 379 541 318 171 175 143 137 176 125 0.96 168
2015 394 451 5.27 347 191 1.02 164 148 152 159 120 122
2016 2.38 158 3.76 2.66 173 142 187 151 187 132 0.92 0.81
2017 093 246 414 191 102 104 155 173 204 139 121 105
2018 313 454 312 252 118 0.85 1.04 159 2.09 1.86 154 361
2019 119 459 329 2.26 159 1.06 121 149 150 144 142 214
2020 166 493 301 291 127 135 150 126 180 123 166 313
2021 284 3.70 455 462 230 1.76 1.85 147 162 104 152 2.78
2022 237 413 291 357 201 2.08 1.86 202 250 2.23 339 422
2023 6.12 207 439 241 140 108 125 112 131 122 128 214
2024 299 4.99 5.78 239 0.90 0.64 0.94 121 168 134 0.72 0.24
2025 2.35 541 402 185 138 140 1.36 112 138 143 170 151
2026 41 5.80 550 3.06 188 151 153 140 182 170 120 130
2021 2.60 561 9.23 5.03 235 147 138 164 1.66 202 2.33 1.86
2028 152 290 391 2.23 131 110 131 135 170 155 148 0.80
2029 19 159 221 167 0.58 103 111 132 164 120 142 331
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Tabla de volumenes turbinados mensuales y anuales (m?3)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OoCT NOV DIC

1965 3,057,9663,870,720| 4,285,440 4,147,200 3,281,247| 2,860,837 3,863,259 3,656,554 | 4,114,986 3,613,140 3,214,966 | 4,055,119
1966 4,285,4403,870,720(4,285,440|4,147,200| 2,651,354| 3,960,720 3,787,946 | 3,950,960 4,147,200|4,285,440| 4,147,200 4,285,440
1967 3,985,890(3,870,720|4,285,440| 4,147,200 3,664,660 | 2,456,663 | 4,285,440|4,285,440|4,147,200| 4,285,440 4,147,200 3,482,416
1968 4,159,875|2,877,373|4,285,440|4,147,200| 2,007,768 2,297,644 2,719,867 3,252,601 | 3,578,296 | 2,805,234 3,022,818 2,481,998
1969 2,093,795|3,870,720|4,285,440|4,147,200|3,336,020| 2,138,625 | 3,164,900|3,827,720|4,147,200| 3,496,747 3,791,410/ 4,285,440
1970 4,285,4403,870,720|4,285,440|4,147,200| 4,285,440 3,523,417 (4,102,892 | 4,135,820 4,147,200| 4,285,440 3,632,391 | 4,285,440
1971 4,285,440|3,870,720|4,285,440| 4,147,200 4,285,440 3,530,043 | 3,829,026 | 4,285,440(4,147,200| 3,517,287 2,631,895 4,285,440
1972 4,285,440(3,870,720(4,285,440|4,147,200|4,285,440|4,146,242|4,285,440( 4,005,733 |4,147,200| 3,928,086 | 2,638,521 | 4,285,440
1973 4,285,4403,870,720|4,285,440|4,147,200| 4,285,440 3,980,597 | 4,285,440 3,814,027 |4,147,200| 4,285,440| 4,147,200 | 4,285,440
1974 4,285,440|3,870,720|4,285,440|4,147,200| 2,623,968 3,927,591 | 4,198,746 | 4,285,440( 4,147,200 | 4,285,440| 2,983,063 | 3,409,922
1975 4,285,440|3,870,720|4,285,440| 4,147,200 4,285,440|3,795,075| 3,959,113 |4,231,673| 4,147,200 | 3,599,447 3,526,378 3,127,195
1976 4,285,4403,870,720|4,285,440|4,147,200| 2,938,914 3,430,656 | 3,876,953 (4,176,900 4,147,200|3,236,574| 2,353,612 | 4,285,440
1977 4,285,4403,870,720|4,285,440|4,147,200|4,285,440|2,741,572| 3,575,700 3,937,267 |4,147,200| 4,174,566 | 4,147,200 4,285,440
1978 4,285,440|3,870,720|4,285,440| 4,147,200 3,096,387 2,834,334 3,151,207 3,731,867| 3,869,831 | 4,167,719 2,804,166 | 4,285,440
1979 3,376,940(3,870,720|4,285,440|4,147,200|3,431,874| 2,622,308 3,637,320| 3,903,033| 4,147,200 3,127,027 | 2,201,218 | 763,890
1980 4,285,440|3,870,720|4,285,440(|4,147,200|2,904,681| 2,973,475 3,226,520| 2,965,041 |4,147,200| 3,524,133 4,147,200 | 4,285,440
1981 4,285,440|3,870,720|4,285,440|4,147,200| 3,520,880 3,629,430 4,285,440 3,677,094 4,147,200 | 4,285,440| 4,147,200| 4,285,440
1982 4,285,440(3,870,7204,285,440|4,147,200|3,952,220| 2,655,437 3,678,400 4,285,440 4,108,360|4,285,440{4,147,200( 4,171,110
1983 4,285,440(3,571,445|4,285,440(4,147,200|3,267,554| 3,801,700 3,281,293 3,519,621 |4,147,200| 3,188,647 2,300,605 | 4,285,440
1984 4,285,440|3,870,720|4,285,440|4,147,200|4,285,440| 4,147,200 3,856,413 |4,012,580| 4,147,200 4,285,440| 4,142,578 | 4,285,440
1985 4,285,440|3,870,720|4,285,440| 4,147,200 4,285,440|4,147,200| 4,285,440 3,903,033| 4,147,200| 2,955,861 | 3,055,947 4,285,440
1986 4,285,4403,870,720(4,285,440|4,147,200|4,285,440|4,147,200| 4,285,440 4,094,740 4,147,200| 3,756,920 3,122,205 | 4,285,440
1987 4,285,4403,870,720(4,285,440|4,147,200|2,534,961|2,191,631 3,507,233 3,512,774 | 3,624,677| 3,448,820 3,234,843 | 4,285,440
1988 4,285,440|3,870,720|4,285,440| 4,147,200 4,285,440| 3,761,946 | 3,733,173 3,327,914 3,697,561 | 3,407,740| 1,995,819| 2,329,761
1989 4,285,4403,870,720(4,285,440|4,147,200|4,285,440|2,980,101 | 3,979,653 3,273,141 |4,061,980|4,249,879| 4,056,442 | 4,285,440
1990 4,285,440|3,826,8114,285,440|3,347,974|1,323,102|3,675,810( 2,774,640 3,273,141 |4,035,476|3,750,073| 4,147,200 4,285,440
1991 4,285,440|3,870,720|4,285,440| 4,147,200 4,285,440 3,404,152 4,089,199 3,389,534 3,989,096 | 3,845,926 3,234,843| 2,293,514
1992 4,188,873|2,196,397|4,285,440(|4,147,200|2,343,255|1,919,973| 2,897,880 3,279,987 3,273,510|3,715,840{ 2,108,457 | 1,532,326
1993 4,285,4403,870,720(4,285,440(|4,147,200|4,285,440| 2,715,069 3,527,773 3,601,780 4,147,200| 4,285,440| 4,147,200 | 4,285,440
1994 4,285,440|3,870,720|4,285,440|4,147,200|4,285,440|4,147,200| 4,285,440 4,156,360| 4,147,200 3,544,673 4,089,571 | 4,285,440
1995 4,285,440|3,870,720|4,285,440| 4,147,200 3,438,720| 2,887,340 3,603,086 | 3,882,493| 4,147,200 3,332,427 4,147,200| 4,285,440
1996 4,285,4403,870,720(4,285,440(|4,147,200| 4,280,859 3,185,501 | 3,562,006 | 4,204,286 | 4,147,200| 3,414,587 3,413,740| 2,953,210
1997 4,285,440|3,870,720(4,285,440|3,621,580|3,233,320| 3,516,791 | 4,285,440 4,285,440 4,147,200| 3,476,207 4,147,200 4,285,440
1998 4,285,440|3,870,720|4,285,440|4,147,200| 3,514,034 2,781,327 3,774,253 | 3,642,860 4,088,483 | 3,661,067 3,221,592| 2,366,008
1999 4,232,3693,870,720|4,285,440(|4,147,200|4,285,440| 3,682,436 | 3,657,860 4,279,600 4,147,200|4,023,940| 2,744,534 | 4,285,440
2000 4,285,4403,870,720(4,285,440(|4,147,200| 4,285,440 3,881,210 4,285,440 4,156,360 4,147,200|4,285,440| 4,116,074 | 4,285,440
2001 4,285,440|3,870,720|4,285,440| 4,147,200 4,285,440|4,147,200| 4,285,440 4,285,440| 4,147,200 | 3,606,293 | 4,147,200 3,583,908
2002 3,456,683|3,870,720|4,285,440|4,147,200| 3,870,060 2,695,192 3,897,493|4,285,440|4,147,200|3,674,760| 4,147,200 4,285,440
2003 4,285,440|3,870,720(4,285,440(4,147,200|3,945,373| 2,900,592 3,452,460 3,012,968 3,830,077|4,126,640| 1,850,051 | 4,285,440
2004 2,304,0283,870,720|4,285,440(4,147,200|2,945,761|2,092,244|4,048,119| 3,067,741 | 3,386,148 3,359,814 4,147,200 4,285,440
2005 4,285,440|3,870,720|4,285,440| 4,147,200 3,233,320| 2,503,044 | 3,041,660 2,903,421 | 3,154,245 2,483,441 1,803,670 3,083,699
2006 4,285,4403,870,720|4,285,440(4,147,200|4,109,693|3,172,249| 3,767,406 | 4,122,127|4,042,102|3,517,287| 3,605,888 | 4,285,440
2007 4,285,4403,870,720|4,285,440(4,147,200| 4,285,440 3,642,681 3,911,186 (4,272,753 |4,147,200|4,277,266| 3,274,598 | 2,706,730
2008 4,285,440|3,870,720|4,285,440|4,147,200|3,116,927|2,271,141 | 3,541,466 | 3,656,554 3,253,632 | 2,442,361 2,373,489 3,105,447
2009 4,285,4403,870,720|4,285,440|4,147,200| 4,198,699 3,059,611 (4,020,732 3,848,260 4,147,200|4,285,440| 4,147,200 | 4,285,440
2010 4,285,4403,870,720|4,285,440|4,147,200|4,285,440|4,147,200| 4,285,440 4,224,826 |4,147,200| 3,216,034 3,996,810 4,285,440
2011 4,285,440(3,870,720(4,285,440|4,147,200|4,285,440(4,139,616 | 4,285,440(4,183,746|4,147,200|4,285,440{ 4,147,200 3,939,129
2012 4,285,440(3,870,720|4,285,440|4,147,200|4,285,440| 2,748,198 3,603,086 | 3,177,288 | 3,724,064|3,414,587| 3,002,940 4,285,440
2013 2,572,256|3,870,720|4,285,440|4,147,200| 3,692,047 | 3,960,720 4,285,440|4,285,440|4,147,200| 4,285,440 4,147,200 4,285,440
2014 4,285,440|3,870,720|4,285,440|4,147,200|4,285,440|4,147,200|3,842,719|3,677,094| 4,147,200 3,346,120| 2,479,502 | 4,285,440
2015 4,285,440|3,870,720|4,285,440| 4,147,200 4,285,440| 2,642,185 4,285,440 3,964,653 3,936,089 | 4,263,573 3,122,205 3,272,183
2016 4,285,440|3,826,8114,285,440|4,147,200| 4,285,440 3,669,184 | 4,285,440 4,039,967 |4,147,200|3,530,980{2,380,115| 2,177,523
2017 2,485,263|3,870,720|4,285,440|4,147,200|2,719,821| 2,688,566 | 4,164,512|4,285,440| 4,147,200 3,729,533 3,128,830/ 2,800,972
2018 4,285,440|3,870,720|4,285,440|4,147,200| 3,164,854|2,191,631| 2,795,180 4,245,366 4,147,200 | 4,285,440 3,983,558 | 4,285,440
2019 3,181,2063,870,720|4,285,440|4,147,200|4,260,319| 2,754,824 3,240,213|3,978,347| 3,889,709 3,866,466 | 3,692,023 | 4,285,440
2020 4,285,4403,870,720|4,285,440(4,147,200|3,390,794| 3,496,914 (4,020,732 3,382,687 |4,147,200| 3,305,040| 4,147,200 | 4,285,440
2021 4,285,440(3,870,720(4,285,440(|4,147,200|4,285,440(4,147,200| 4,285,440 3,937,267 |4,147,200| 2,784,694 | 3,943,804 | 4,285,440
2022 4,285,440(3,870,720(4,285,440|4,147,200|4,285,440|4,147,200| 4,285,440 4,285,440 4,147,200|4,285,440{ 4,147,200 4,285,440
2023 4,285,440|3,870,7204,285,440(4,147,200|3,753,667| 2,807,830 3,336,067 3,012,968 3,392,774|3,277,654| 3,314,353 | 4,285,440
2024 4,285,440|3,870,720|4,285,440|4,147,200| 2,398,028 1,654,941 | 2,528,161 | 3,252,601|4,147,200| 3,585,753 1,856,677| 655,149
2025 4,285,440|3,870,720|4,285,440|4,147,200| 3,685,200 3,616,178 3,637,320 3,006,121 | 3,565,045 3,839,080 4,147,200| 4,047,870
2026 4,285,4403,870,720(4,285,440|4,147,200|4,285,440|3,914,339( 4,096,046 | 3,759,254 |4,147,200| 4,285,440 3,102,327 3,475,167
2027 4,285,4403,870,720|4,285,440|4,147,200| 4,285,440 3,821,578 3,698,939 4,285,440 4,147,200| 4,285,440| 4,147,200 | 4,285,440
2028 4,080,132|3,870,720|4,285,440|4,147,200| 3,514,034 2,860,837 3,514,080 3,622,320| 4,147,200 | 4,147,180 3,824,539| 2,141,276
2029 4,285,440|3,846,455|4,285,440|4,147,200]1,555,889|2,675,314[2,966,347| 3,526,467 |4,147,200|3,202,340{ 3,692,023 | 4,285,440
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1965 3,540,090(4,480,984|4,961,090|4,801,055|3,798,574 3,311,881 |4,472,348|4,233,052|4,763,762|4,182,794|3,721,843| 4,694,456
1966 4,961,090|4,480,9844,961,090|4,801,055|3,069,372|4,585,174|4,385,160|4,573,875|4,801,055|4,961,090|4,801,055|4,961,090
1967 4,614,312|4,480,984|4,961,090|4,801,055|4,242,437|2,843,985|4,961,090|4,961,090|4,801,055|4,961,090|4,801,055|4,031,460
1968 4,815,7283,331,025|4,961,090|4,801,055|2,324,317|2,659,894 3,148,686 3,765,412|4,142,457|3,247,512|3,499,400| 2,873,315
1969 2,423,906|4,480,984|4,961,090(4,801,055|3,861,983|2,475,804 3,663,884 |4,431,205|4,801,055|4,048,050|4,389,171 (4,961,090
1970 4,961,090|4,480,984|4,961,090|4,801,055|4,961,090(4,078,925 4,749,762 |4,787,880|4,801,055|4,961,090|4,205,080|4,961,090
1971 4,961,090(4,480,984|4,961,090(4,801,055|4,961,090|4,086,595|4,432,717|4,961,090|4,801,055|4,071,828|3,046,845|4,961,090
1972 4,961,090|4,480,984|4,961,090|4,801,055|4,961,090(4,799,946|4,961,090|4,637,284|4,801,055|4,547,395|3,054,515|4,961,090
1973 4,961,090(4,480,984|4,961,090(4,801,055|4,961,0904,608,185|4,961,090|4,415,353|4,801,055|4,961,090|4,801,055|4,961,090
1974 4,961,090(4,480,984|4,961,090|4,801,055|3,037,667 4,546,821 |4,860,727|4,961,090|4,801,055|4,961,090|3,453,378|3,947,536
1975 4,961,090|4,480,984|4,961,090|4,801,055|4,961,090|4,393,413|4,583,3134,898,846|4,801,055|4,166,942 4,082,353 | 3,620,234
1976 4,961,090(4,480,984|4,961,090(4,801,0553,402,268 3,971,539 4,488,200|4,835,437|4,801,055|3,746,858| 2,724,686 | 4,961,090
1977 4,961,090|4,480,984|4,961,090|4,801,055|4,961,090|3,173,814 4,139,451 4,558,023|4,801,055|4,832,736|4,801,055|4,961,090
1978 4,961,090(4,480,984|4,961,090(4,801,055|3,584,569|3,281,200|3,648,0314,320,240|4,479,956|4,824,809 3,246,276 4,961,090
1979 3,909,354|4,480,984|4,961,090|4,801,055|3,972,949 3,035,746 4,210,786 4,518,393 4,801,055|3,620,040| 2,548,266 | 884,326
1980 4,961,090(4,480,984|4,961,090(4,801,055|3,362,6383,442,279|3,735,219|3,432,515|4,801,055|4,079,755|4,801,055|4,961,090
1981 4,961,090|4,480,984|4,961,090|4,801,055|4,075,988 4,201,652 4,961,090 4,256,831|4,801,055|4,961,090|4,801,055|4,961,090
1982 4,961,090(4,480,984|4,961,090(4,801,055|4,575,334 3,074,098 |4,258,342|4,961,090|4,756,092|4,961,090|4,801,055 4,828,734
1983 4,961,090(4,134,525|4,961,090(4,801,055|3,782,722|4,401,083 3,798,628 |4,074,530|4,801,055|3,691,375|2,663,323|4,961,090
1984 4,961,090(4,480,984|4,961,090|4,801,055|4,961,090|4,801,055 |4,464,421|4,645,210|4,801,055|4,961,090|4,795,704 4,961,090
1985 4,961,090(4,480,984|4,961,090(4,801,055|4,961,090(4,801,055|4,961,090|4,518,393|4,801,055|3,421,887|3,537,752|4,961,090
1986 4,961,090(4,480,984|4,961,090|4,801,055|4,961,090|4,801,055|4,961,090|4,740,324|4,801,055|4,349,242 3,614,457 4,961,090
1987 4,961,090(4,480,984|4,961,090(4,801,055|2,934,628|2,537,168 |4,060,190|4,066,604|4,196,150|3,992,567 | 3,744,854 4,961,090
1988 4,961,090|4,480,984|4,961,090|4,801,055|4,961,0904,355,061 |4,321,7513,852,599|4,280,525| 3,945,011 |2,310,483| 2,697,075
1989 4,961,090(4,480,984|4,961,090(4,801,055|4,961,090|3,449,9494,607,092|3,789,190|4,702,398|4,919,923|4,695,988 4,961,090
1990 4,961,090|4,430,153|4,961,090|3,875,8211,531,705|4,255,345|3,212,095|3,789,190|4,671,717|4,341,316|4,801,055|4,961,090
1991 4,961,090(4,480,984|4,961,090(4,801,055(4,961,090|3,940,857|4,733,909|3,923,934 4,618,024 4,452,282 |3,744,854|2,655,113
1992 4,849,298|2,542,684|4,961,090(4,801,055|2,712,696|2,222,680|3,354,765|3,797,116|3,789,617|4,301,686|2,440,880| 1,773,916
1993 4,961,090(4,480,984|4,961,090(4,801,055(4,961,090|3,143,132|4,083,968|4,169,643|4,801,055(4,961,090|4,801,055|4,961,090
1994 4,961,090(4,480,984|4,961,090|4,801,055|4,961,090(4,801,055|4,961,090|4,811,659|4,801,055|4,103,533|4,734,340|4,961,090
1995 4,961,090|4,480,984|4,961,090|4,801,055|3,980,875|3,342,563|4,171,155|4,494,614|4,801,055| 3,857,823 |4,801,055|4,961,090
1996 4,961,090(4,480,984|4,961,090(4,801,055|4,955,787 3,687,733 /4,123,598 4,867,142|4,801,055|3,952,937|3,951,956 | 3,418,818
1997 4,961,090|4,480,984|4,961,090(4,192,565 3,743,091 4,071,254 |4,961,090|4,961,090|4,801,055|4,024,272|4,801,055|4,961,090
1998 4,961,090(4,480,984|4,961,090|4,801,055|4,068,062 3,219,836 4,369,308 4,217,200|4,733,080|4,238,277|3,729,513| 2,739,037
1999 4,899,652|4,480,984|4,961,090|4,801,055|4,961,090 (4,263,015 |4,234,564|4,954,329|4,801,055|4,658,361|3,177,242|4,961,090
2000 4,961,090(4,480,984|4,961,090|4,801,055|4,961,0904,493,128|4,961,090|4,811,659|4,801,055(4,961,090|4,765,022 4,961,090
2001 4,961,090|4,480,984|4,961,090(4,801,055|4,961,090(4,801,055|4,961,090|4,961,090|4,801,055|4,174,868|4,801,055|4,148,953
2002 4,001,670(4,480,984|4,961,090|4,801,055|4,480,220(3,120,121|4,511,978|4,961,090|4,801,055|4,254,129|4,801,055|4,961,090
2003 4,961,090(4,480,984|4,961,090|4,801,055 4,567,407 3,357,904 |3,996,781|3,487,997|4,433,933|4,777,253|2,141,733|4,961,090
2004 2,667,285|4,480,984|4,961,090|4,801,055|3,410,195|2,422,111|4,686,353|3,551,406|3,920,014 3,889,528 | 4,801,055|4,961,090
2005 4,961,090(4,480,984|4,961,090|4,801,055|3,743,091|2,897,678|3,521,214|3,361,180|3,651,549|2,874,985| 2,088,040 3,569,880
2006 4,961,090|4,480,9844,961,090|4,801,055|4,757,634 3,672,392 |4,361,382|4,772,028|4,679,387|4,071,828 4,174,399 4,961,090
2007 4,961,090(4,480,984|4,961,090|4,801,055|4,961,090(4,216,993|4,527,830|4,946,403|4,801,055|4,951,627|3,790,877|3,133,478
2008 4,961,090|4,480,984|4,961,090|4,801,055|3,608,347|2,629,213|4,099,820|4,233,052|3,766,605|2,827,428|2,747,698 | 3,595,057
2009 4,961,090(4,480,984|4,961,090(4,801,055|4,860,674 3,541,994 4,654,648 |4,454,984|4,801,055|4,961,090|4,801,055|4,961,090
2010 4,961,090(4,480,984|4,961,090|4,801,055|4,961,090(4,801,055|4,961,090|4,890,920|4,801,055|3,723,079|4,626,954 4,961,090
2011 4,961,090(4,480,984|4,961,090(4,801,055|4,961,090(4,792,275|4,961,090|4,843,363|4,801,055|4,961,090|4,801,055|4,560,179
2012 4,961,090|4,480,984|4,961,090|4,801,055|4,961,090(3,181,484|4,171,155|3,678,224|4,311,206|3,952,937|3,476,389|4,961,090
2013 2,977,802|4,480,9844,961,090|4,801,055|4,274,141|4,585,174|4,961,090|4,961,090|4,801,055|4,961,090|4,801,055|4,961,090
2014 4,961,090(4,480,984|4,961,090|4,801,055|4,961,090(4,801,055 4,448,569 4,256,831|4,801,055|3,873,676|2,870,425|4,961,090
2015 4,961,090|4,480,984|4,961,090|4,801,055|4,961,090|3,058,757|4,961,090|4,589,728|4,556,660|4,935,775| 3,614,457 | 3,788,082
2016 4,961,090(4,430,153|4,961,090|4,801,055|4,961,090(4,247,674|4,961,090|4,676,915|4,801,055|4,087,681|2,755,368| 2,520,836
2017 2,877,094|4,480,984|4,961,090|4,801,055|3,148,633|3,112,450(4,821,097|4,961,090|4,801,055|4,317,538|3,622,127| 3,242,578
2018 4,961,090(4,480,984|4,961,090|4,801,055|3,663,830|2,537,168|3,235,873|4,914,698|4,801,055|4,961,090|4,611,613|4,961,090
2019 3,682,760|4,480,984|4,961,090|4,801,055|4,932,009|3,189,154|3,751,0714,605,580|4,502,967|4,476,060|4,274,114|4,961,090
2020 4,961,090(4,480,984|4,961,090(4,801,055|3,925,392 4,048,243 |4,654,648|3,916,008|4,801,055|3,826,119|4,801,055|4,961,090
2021 4,961,090|4,480,984|4,961,090(4,801,055|4,961,090(4,801,055|4,961,090|4,558,023|4,801,055| 3,223,734 4,565,591 |4,961,090
2022 4,961,090(4,480,984|4,961,090|4,801,055|4,961,0904,801,055|4,961,090|4,961,090|4,801,055|4,961,090|4,801,055|4,961,090
2023 4,961,090|4,480,984|4,961,090|4,801,055|4,345,476|3,250,5183,862,037|3,487,997|3,927,685|3,794,414 3,836,899 4,961,090
2024 4,961,090|4,480,984|4,961,090|4,801,055|2,776,105|1,915,862|2,926,755|3,765,412|4,801,055|4,151,090| 2,149,404 | 758,440
2025 4,961,090(4,480,984|4,961,090|4,801,055|4,266,215|4,186,311|4,210,786|3,480,071|4,127,116|4,444,356 4,801,055 4,686,064
2026 4,961,090|4,480,984|4,961,090|4,801,055|4,961,090(4,531,481|4,741,835|4,351,944|4,801,055|4,961,090| 3,591,445 4,023,068
2027 4,961,090(4,480,984|4,961,090(4,801,055|4,961,090 4,424,094 |4,282,121|4,961,090|4,801,055|4,961,090|4,801,055|4,961,090
2028 4,723,413|4,480,984|4,961,090|4,801,055|4,068,062|3,311,881|4,068,116|4,193,422|4,801,055|4,801,031|4,427,523|2,478,874
2029 4,961,090(4,452,893|4,961,090|4,801,055|1,801,193|3,097,109|3,434,0264,082,456|4,801,055|3,707,227|4,274,114|4,961,090
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Tabla de ingresos del proyecto (s/.)

ARNO |ENERGIA (GWh) |INGRESOS (s.)|  TOTAL
2015 - -

2016 - -

2017 - - i
2018 5298 | 9,767,743.66 | 9,767,743.66
2019 5298 | 9,767,743.66 | 9,767,743.66
2020 5298 | 9,767,743.66 | 9,767,743.66
2021 5298 | 0,767,743.66 | 9,767,743.66
2022 5298 | 9,767,743.66 | 9,767,743.66
2023 52.98| 9,767,743.66 | 9,767,743.66
2024 52.98| 9,767,743.66 | 9,767,743.66
2025 52.98| 9,767,743.66 | 9,767,743.66
2026 52.98| 9,767,743.66 | 9,767,743.66
2027 52.98| 9,767,743.66 | 9,767,743.66
2028 52.98| 9,767,743.66 | 9,767,743.66
2029 52.98| 9,767,743.66 | 9,767,743.66
2030 52.98| 9,767,743.66 | 9,767,743.66
2031 52.98| 9,767,743.66 | 9,767,743.66
2032 52.98| 9,767,743.66 | 9,767,743.66
2033 5298 | 9,767,743.66 | 9,767,743.66
2034 5298 | 9,767,743.66 | 9,767,743.66
2035 5298 | 9,767,743.66 | 9,767,743.66
2036 5298 | 0,767,743.66 | 9,767,743.66
2037 5298 | 9,767,743.66 | 9,767,743.66
2038 5298 | 9,767,743.66 | 9,767,743.66
2039 5298 | 0,767,743.66 | 9,767,743.66
2040 5298 | 9,767,743.66 | 9,767,743.66
2041 5298 | 0,767,743.66 | 9,767,743.66
2042 52.98| 9,767,743.66 | 9,767,743.66
2043 52.98| 9,767,743.66 | 9,767,743.66
2044 52.98| 9,767,743.66 | 9,767,743.66
2045 52.98| 9,767,743.66 | 9,767,743.66
2046 5298| 9,767,743.66 | 9,767,743.66
2047 52.98| 9,767,743.66 | 9,767,743.66
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Tabla de egresos del proyecto (s/.)

< 4 REPUESTOS Y OTROS COSTOS OSINERGMIN  CANON DE TOTAL

ANO INVERSION | PERSONAL CONSUMIBLES  INDIRECTOS DGE COES AGUA EGRESOS
2015 0 0 0 0 0 0

2016 13,798,753 0 0 0 0 0| 13,798,753
2017 32,197,091 0 0 0 0 0| 32,197,091
2018 0 42,902 39,120 642,540 97,677 97,677 919,917
2019 0 42,902 39,120 642,540 97,677 97,677 919,917
2020 0 42,902 39,120 642,540 97,677 97,677 919,917
2021 0 42,902 39,120 642,540 97,677 97,677 919,917
2022 0 42,902 39,120 642,540 97,677 97,677 919,917
2023 0 42,902 39,120 642,540 97,677 97,677 919,917
2024 0 42,902 39,120 642,540 97,677 97,677 919,917
2025 0 42,902 39,120 642,540 97,677 97,677 919,917
2026 0 42,902 39,120 642,540 97,677 97,677 919,917
2027 0 42,902 39,120 642,540 97,677 97,677 919,917
2028 0 42,902 39,120 642,540 97,677 97,677 919,917
2029 0 42,902 39,120 642,540 97,677 97,677 919,917
2030 0 42,902 39,120 642,540 97,677 97,677 919,917
2031 0 42,902 39,120 642,540 97,677 97,677 919,917
2032 0 42,902 39,120 642,540 97,677 97,677 919,917
2033 0 42,902 39,120 642,540 97,677 97,677 919,917
2034 0 42,902 39,120 642,540 97,677 97,677 919,917
2035 0 42,902 39,120 642,540 97,677 97,677 919,917
2036 0 42,902 39,120 642,540 97,677 97,677 919,917
2037 0 42,902 39,120 642,540 97,677 97,677 919,917
2038 0 42,902 39,120 642,540 97,677 97,677 919,917
2039 0 42,902 39,120 642,540 97,677 97,677 919,917
2040 0 42,902 39,120 642,540 97,677 97,677 919,917
2041 0 42,902 39,120 642,540 97,677 97,677 919,917
2042 0 42,902 39,120 642,540 97,677 97,677 919,917
2043 0 42,902 39,120 642,540 97,677 97,677 919,917
2044 0 42,902 39,120 642,540 97,677 97,677 919,917
2045 0 42,902 39,120 642,540 97,677 97,677 919,917
2046 0 42,902 39,120 642,540 97,677 97,677 919,917
2047 0 42,902 39,120 642,540 97,677 97,677 919,917

Para los egresos anuales del proyecto, se contemplé gastos personal fijo, repuesto y
combustible, pago al COES, Osinergmin y DGE (1% del ingreso anual) y Canon de agua (1%
del ingreso por energia anual) segun lo indica la LCE (Ley de Concesiones Eléctricas). Los
valores de personal fijo, repuestos y combustibles fueron obtenidos de proyectos similares de
minicentrales hidroeléctricas realizados por empresas peruanas.
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6. Flujo economico

Tabla de flujo econémico

ARO TOTAL TOTAL FLl,JJO
INGRESOS EGRESOS | ECONOMICO

2017 0 13,798,753 -13,798,753
2018 0 32,197,091 -32,197,091
2019 9,767,744 919,917 8,847,827
2020 9,767,744 919,917 8,847,827
2021 9,767,744 919,917 8,847,827
2022 9,767,744 919,917 8,847,827
2023 9,767,744 919,917 8,847,827
2024 9,767,744 919,917 8,847,827
2025 9,767,744 919,917 8,847,827
2026 9,767,744 919,917 8,847,827
2027 9,767,744 919,917 8,847,827
2028 9,767,744 919,917 8,847,827
2029 9,767,744 919,917 8,847,827
2030 9,767,744 919,917 8,847,827
2031 9,767,744 919,917 8,847,827
2032 9,767,744 919,917 8,847,827
2033 9,767,744 919,917 8,847,827
2034 9,767,744 919,917 8,847,827
2035 9,767,744 919,917 8,847,827
2036 9,767,744 919,917 8,847,827
2037 9,767,744 919,917 8,847,827
2038 9,767,744 919,917 8,847,827
2039 9,767,744 919,917 8,847,827
2040 9,767,744 919,917 8,847,827
2041 9,767,744 919,917 8,847,827
2042 9,767,744 919,917 8,847,827
2043 9,767,744 919,917 8,847,827
2044 9,767,744 919,917 8,847,827
2045 9,767,744 919,917 8,847,827
2046 9,767,744 919,917 8,847,827
2047 9,767,744 919,917 8,847,827
2048 9,767,744 919,917 8,847,827

El flujo econdmico es igual al total de ingresos menos el total de egresos
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Tabla de indicadores economicos para diferentes tasas

ANALISIS ECONOMICO
TASA VANB VANC VANE B/C
(US$) (US$) (US$) (ECO)
9%|  84,462,940.08 | 47,713,693.83 | 36,749,246.25 1.77
10% 76,098,912.39 | 46,320,410.86 | 29,778,501.53 1.64
68,921,952.17 | 45,054,194.84 | 23,867,757.32 1.53
13%|  57,338,571.02 | 42,826,423.46 | 14,512,147.56 1.34
14%|  52,631,754.36 | 41,835,594.37 | 10,796,159.99 1.26
15%|  48,495,127.37 | 40,911,767.53 | 7,583,359.84 1.19
16%|  44,840,436.57 | 40,046,190.37 | 4,794,246.20 1.12
17%|  41,595,429.52 | 39,231,635.64 | 2,363,793.88 1.06
18%|  38,700,622.19 | 38,462,096.07 238,526.12 1.01
19%|  36,106,772.92 | 37,732,545.57 | (1,625,772.65) 0.96
20%|  33,772,898.91 | 37,038,751.63 | (3,265,852.73) 0.91
21%|  31,664,711.12 | 36,377,127.17 | (4,712,416.04) 0.87
22% 29,753,373.37 | 35,744,612.90 | (5,991,239.53) 0.83
TIR 18.12%
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Tabla de flujo financiero (s/.)

FLUJO
INTERES AMORTIZACION SALDO FINANCIERO
0 0 0 -13,798,753
0 0 0 -16,734,250
1,855,541 64,073 15,398,768 6,928,213
1,847,852 71,761 15,327,007 6,928,213
1,839,241 80,373 15,246,634 6,928,213
1,829,596 90,018 15,156,616 6,928,213
1,818,794 100,820 15,055,797 6,928,213
1,806,696 112,918 14,942,879 6,928,213
1,793,145 126,468 14,816,410 6,928,213
1,777,969 141,644 14,674,766 6,928,213
1,760,972 158,642 14,516,124 6,928,213
1,741,935 177,679 14,338,446 6,928,213
1,720,613 199,000 14,139,446 6,928,213
1,696,733 222,880 13,916,565 6,928,213
1,669,988 249,626 13,666,940 6,928,213
1,640,033 279,581 13,387,359 6,928,213
1,606,483 313,131 13,074,228 6,928,213
1,568,907 350,706 12,723,522 6,928,213
1,526,823 392,791 12,330,731 6,928,213
1,479,688 439,926 11,890,805 6,928,213
1,426,897 492,717 11,398,088 6,928,213
1,367,771 551,843 10,846,245 6,928,213
1,301,549 618,064 10,228,181 6,928,213
1,227,382 692,232 9,535,949 6,928,213
1,144,314 775,300 8,760,649 6,928,213
1,051,278 868,336 7,892,313 6,928,213
947,078 972,536 6,919,777 6,928,213
830,373 1,089,240 5,830,537 6,928,213
699,664 1,219,949 4,610,588 6,928,213
553,271 1,366,343 3,244,245 6,928,213
389,309 1,530,304 1,713,941 6,928,213
205,673 1,713,941 -0 6,928,213

Tabla de indicadores financieros para diferentes tasas

ANALISIS FINANCIERO

VANF VANC(fin) VANC (fin+egresos) B/C

(Uss$) (Uss$) (Uss$) (FIN)
33,164,863.32 16,599,146.69 51,298,076.76 1.65
27,602,309.34 14,955,399.47 48,496,603.05 1.57
22,872,804.17 13,544,941.64 46,049,147.99 1.50
15,353,311.64 11,268,508.42 41,985,259.38 1.37
12,350,816.38 10,343,497.52 40,280,937.98 1.31
9,744,945.41 9,530,543.60 38,750,181.96 1.25
7,473,353.27 8,812,302.57 37,367,083.29 1.20
5,485,033.66 8,174,574.97 36,110,395.86 1.15
3,738,026.98 7,605,670.65 34,962,595.21 1.11
2,197,629.18 7,095,912.36 33,909,143.74 1.06
834,985.27 6,637,245.90 32,937,913.63 1.03
(374,020.32) 6,222,932.62 32,038,731.45 0.99
(1,449,643.59) 5,847,305.44 31,203,016.96 0.95

TIR 20.68%
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1. Descargas medias mensuales y anuales para el caudal de captacion 1.55 m?/s captadas en la

bocatoma
ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC
1965 114 410 3.81 1.67 1.23 1.10 144 1.37 159 1.35 1.24 151
1966 401 319 371 243 0.99 153 141 1.48 1.70 181 1.63 1.76
1967 1.49 7.76 7.21 242 1.37 0.95 1.63 1.92 217 231 1.78 1.30
1968 1.55 1.19 2.46 1.80 0.75 0.89 1.02 121 1.38 1.05 1.17 0.93
1969 0.78 2.36 3.14 3.13 1.25 0.83 1.18 143 1.62 131 1.46 415
1970 6.02 3.09 3.20 2.97 2.00 1.36 153 154 2.10 1.99 1.40 2.72
1971 3.67 4.90 7.02 3.94 179 1.36 143 1.66 183 131 1.02 183
1972 483 412 8.48 507 1.90 1.60 1.64 150 1.68 147 1.02 241
1973 527 7.28 7.00 5.56 2.04 154 1.66 142 202 1.83 1.90 340
1974 3.95 449 5.59 2.69 0.98 152 157 1.67 1.79 1.69 115 1.27
1975 2.27 2.46 6.61 2.86 1.74 1.46 1.48 1.58 2.24 1.34 1.36 117
1976 2.74 4.80 4.44 2.56 1.10 132 1.45 1.56 1.72 121 0.91 1.77
1977 1.65 6.12 3.89 2.34 1.64 1.06 1.34 147 1.67 1.56 2.19 191
1978 211 N 2.88 1.82 1.16 1.09 1.18 1.39 1.49 1.56 1.08 1.65
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 146 2.20 117 0.85 0.29
1980 221 2.00 3.73 257 1.08 115 1.20 111 1.88 1.32 1.96 201
1981 2.70 7.45 6.07 2.68 131 1.40 1.62 1.37 161 1.79 1.90 2.52
1982 2.29 7.79 3.39 1.80 148 1.02 1.37 2.09 159 1.68 2.09 1.56
1983 2.39 148 3.77 3.75 1.22 147 1.23 131 1.62 1.19 0.89 1.79
1984 2.52 8.75 6.87 419 2.02 1.62 1.44 1.50 1.86 1.91 1.60 3.45
1985 2.06 3.63 5.04 3.95 1.78 1.60 1.73 1.46 1.74 1.10 1.18 2.24
1986 4.60 511 6.85 5.15 2.35 183 1.68 153 1.78 140 120 171
1987 475 4.86 3.17 1.67 0.95 0.85 131 131 1.40 1.29 125 2.30
1988 3.87 5.54 343 401 1.73 1.45 1.39 124 1.43 1.27 0.77 0.87
1989 413 6.43 6.05 411 1.80 1.15 1.49 1.22 157 1.59 1.56 1.88
1990 2.64 1.58 1.88 1.29 0.49 142 1.04 1.22 1.56 1.40 2.86 2.34
1991 2.09 2.64 523 242 1.80 131 153 1.27 154 144 1.25 0.86
1992 156 091 248 177 0.87 0.74 1.08 122 1.26 1.39 0.81 057
1993 213 418 511 348 1.85 1.05 132 134 1.65 1.65 2.95 417
1994 4.88 5.44 537 533 2.63 2.00 1.66 155 1.90 1.32 1.58 1.70
1995 2.64 2.30 3.77 3.54 1.28 111 1.35 1.45 1.62 1.24 1.62 2.10
1996 3.72 5.75 517 3.71 1.60 1.23 1.33 1.57 1.67 1.27 132 1.10
1997 2.25 451 2.97 1.40 121 1.36 1.70 1.73 1.96 1.30 1.68 2.71
1998 4,95 5.20 4.88 2.78 131 1.07 141 1.36 158 1.37 1.24 0.88
1999 158 4.98 4.84 3.78 2.29 142 137 1.60 182 150 1.06 2.172
2000 4.43 6.03 5.55 2.80 2.29 150 179 155 182 212 159 2.68
2001 6.22 523 5.84 3.83 2.36 1.62 1.73 1.79 2.16 1.35 1.77 1.34
2002 1.29 3.39 531 3.38 1.44 1.04 1.46 1.63 1.80 1.37 1.93 2.44
2003 4,06 455 5.38 3.57 147 112 1.29 1.12 1.48 154 0.71 1.77
2004 0.86 3.58 3.23 2.71 1.10 0.81 151 1.15 131 1.25 2.13 3.12
2005 3.88 3.74 492 3.90 121 0.97 1.14 1.08 1.22 0.93 0.70 1.15
2006 2.83 419 5.68 4.63 153 122 141 154 156 131 1.39 2.37
2007 4.56 481 5.82 431 1.84 141 1.46 1.60 197 1.60 1.26 1.01
2008 433 5.60 4.58 2.74 1.16 0.88 1.32 1.37 1.26 091 0.92 1.16
2009 3.49 6.71 5.79 3.45 157 1.18 1.50 144 1.63 1.78 3.07 4.49
2010 7.15 4.29 4.65 4,01 1.71 191 1.84 1.58 1.60 1.20 154 2.75
2011 3.64 6.61 8.03 6.12 242 1.60 1.65 1.56 1.99 2.01 1.78 147
2012 3.37 6.49 547 4.49 1.73 1.06 1.35 1.19 1.44 1.27 1.16 251
2013 0.96 6.77 6.79 2.88 138 153 167 178 2.07 1.93 1.69 2.83
2014 351 379 541 3.18 171 1.75 143 137 1.76 125 0.96 1.68
2015 3.94 451 527 347 191 1.02 1.64 1.48 152 159 1.20 1.22
2016 2.38 158 3.76 2.66 1.73 142 1.87 151 1.87 1.32 0.92 0.81
2017 0.93 2.46 4.14 191 1.02 1.04 1.55 1.73 2.04 1.39 121 1.05
2018 3.13 454 3.12 2.52 1.18 0.85 1.04 1.59 2.09 1.86 154 3.61
2019 119 459 3.29 2.26 159 1.06 121 1.49 150 144 142 214
2020 1.66 4.93 3.01 291 127 1.35 150 1.26 1.80 123 1.66 313
2021 2.84 3.70 455 462 2.30 1.76 1.85 1.47 1.62 1.04 152 2.78
2022 237 413 291 357 2.01 2.08 1.86 2.02 2.50 2.23 3.39 422
2023 6.12 2.07 4.39 241 1.40 1.08 1.25 1.12 131 1.22 1.28 2.14
2024 2.99 499 5.78 2.39 0.90 0.64 0.94 121 1.68 1.34 0.72 0.24
2025 2.35 541 4.02 1.85 1.38 1.40 1.36 1.12 1.38 143 1.70 151
2026 417 5.80 550 3.06 1.88 151 153 140 182 170 120 1.30
2027 2.60 5.61 9.23 5.03 2.35 147 1.38 164 1.66 2.02 2.33 1.86
2028 152 2.90 3.91 2.23 131 1.10 131 1.35 1.70 155 1.48 0.80
2029 1.95 159 221 167 0.58 1.03 111 1.32 1.64 1.20 142 331
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Tabla de volumenes turbinados mensuales y anuales (m3)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC

1965 3,057,9663,749,760|4,151,520|4,017,600| 3,281,247 2,860,837| 3,863,259 | 3,656,554 4,017,600 3,613,140 3,214,966 | 4,055,119
1966 4,151,520(3,749,760|4,151,520|4,017,600| 2,651,354 3,960,720| 3,787,946 | 3,950,960 4,017,600|4,151,520{4,017,600| 4,151,520
1967 3,985,890|3,749,760|4,151,520|4,017,600| 3,664,660 2,456,663|4,151,520|4,151,520|4,017,600|4,151,520|4,017,600| 3,482,416
1968 4,151,520|2,877,373|4,151,520|4,017,600|2,007,768| 2,297,644 2,719,867 3,252,601 3,578,296 | 2,805,234 3,022,818 | 2,481,998
1969 2,093,795|3,749,760|4,151,520(4,017,600| 3,336,020| 2,138,625 3,164,900 3,827,720| 4,017,600 3,496,747 3,791,410/ 4,151,520
1970 4,151,520|3,749,760|4,151,520|4,017,600|4,151,520|3,523,417|4,102,892|4,135,820|4,017,600| 4,151,520 3,632,391 | 4,151,520
1971 4,151,5203,749,760|4,151,520|4,017,600| 4,151,520 3,530,043 3,829,026 |4,151,520| 4,017,600 3,517,287| 2,631,895 | 4,151,520
1972 4,151,520(3,749,760|4,151,520|4,017,600|4,151,520|4,017,600|4,151,520|4,005,733| 4,017,600 3,928,086 | 2,638,521 | 4,151,520
1973 4,151,520|3,749,760|4,151,520|4,017,600| 4,151,520/ 3,980,597|4,151,520| 3,814,027 |4,017,600|4,151,520| 4,017,600 4,151,520
1974 4,151,520|3,749,760|4,151,520/4,017,600| 2,623,968 | 3,927,591 | 4,151,520 4,151,520| 4,017,600 4,151,520| 2,983,063 | 3,409,922
1975 4,151,5203,749,760|4,151,520|4,017,600|4,151,520|3,795,075| 3,959,113 |4,151,520| 4,017,600 3,599,447 3,526,378 | 3,127,195
1976 4,151,520(3,749,760|4,151,520|4,017,600| 2,938,914 3,430,656 3,876,953 4,151,520 4,017,600 3,236,574| 2,353,612 4,151,520
1977 4,151,520|3,749,760|4,151,520|4,017,600| 4,151,520/ 2,741,572|3,575,700|3,937,267|4,017,600|4,151,520| 4,017,600 4,151,520
1978 4,151,5203,749,760|4,151,520|4,017,600| 3,096,387 | 2,834,334 3,151,207 3,731,867 3,869,831 | 4,151,520| 2,804,166 | 4,151,520
1979 3,376,940(3,749,760|4,151,520|4,017,600| 3,431,874 | 2,622,308 3,637,320| 3,903,033/ 4,017,600/ 3,127,027|2,201,218| 763,890
1980 4,151,520|3,749,760|4,151,520|4,017,600| 2,904,681 |2,973,475|3,226,520| 2,965,041 | 4,017,600 3,524,133|4,017,600| 4,151,520
1981 4,151,5203,749,760|4,151,520|4,017,600| 3,520,880 3,629,430| 4,151,520 3,677,094 4,017,600 | 4,151,520{ 4,017,600 4,151,520
1982 4,151,520(3,749,760|4,151,520|4,017,600| 3,952,220 2,655,437|3,678,400|4,151,520|4,017,600|4,151,520{4,017,600| 4,151,520
1983 4,151,520|3,571,445|4,151,520|4,017,600| 3,267,554 3,801,700|3,281,293| 3,519,621 | 4,017,600 3,188,647| 2,300,605 4,151,520
1984 4,151,520|3,749,760|4,151,520|4,017,600| 4,151,520/ 4,017,600 3,856,413 |4,012,580|4,017,600|4,151,520{ 4,017,600 4,151,520
1985 4,151,5203,749,760|4,151,520|4,017,600|4,151,520|4,017,600| 4,151,520 3,903,033| 4,017,600 | 2,955,861 | 3,055,947 | 4,151,520
1986 4,151,520(3,749,760|4,151,520|4,017,600(4,151,520(|4,017,600|4,151,520|4,094,740( 4,017,600 3,756,920 3,122,205| 4,151,520
1987 4,151,520|3,749,760|4,151,520|4,017,600| 2,534,961 |2,191,631|3,507,233|3,512,774|3,624,677| 3,448,820 3,234,843/ 4,151,520
1988 4,151,5203,749,760|4,151,520|4,017,600|4,151,520|3,761,946| 3,733,173 3,327,914 3,697,561 | 3,407,740{ 1,995,819 2,329,761
1989 4,151,520(3,749,760|4,151,520|4,017,600{4,151,520|2,980,101|3,979,653|3,273,141|4,017,600|4,151,520{4,017,600| 4,151,520
1990 4,151,520|3,749,760|4,151,520|3,347,974|1,323,102|3,675,810| 2,774,640 3,273,141 | 4,017,600 3,750,073|4,017,600| 4,151,520
1991 4,151,5203,749,760|4,151,520|4,017,600| 4,151,520 3,404,152| 4,089,199 3,389,534 3,989,096 | 3,845,926 3,234,843 | 2,293,514
1992 4,151,520(2,196,397|4,151,520|4,017,600| 2,343,255|1,919,973|2,897,880| 3,279,987 3,273,510/ 3,715,840| 2,108,457 1,532,326
1993 4,151,520(3,749,760|4,151,520|4,017,600| 4,151,520/ 2,715,069|3,527,773|3,601,780|4,017,600|4,151,520| 4,017,600/ 4,151,520
1994 4,151,5203,749,760|4,151,520|4,017,600|4,151,520|4,017,600| 4,151,520 4,151,520| 4,017,600 3,544,673| 4,017,600 4,151,520
1995 4,151,520,3,749,760|4,151,520|4,017,600| 3,438,720/ 2,887,340 3,603,086 | 3,882,493| 4,017,600 3,332,427|4,017,600| 4,151,520
1996 4,151,520(3,749,760|4,151,520|4,017,600|4,151,520| 3,185,501 | 3,562,006 |4,151,520| 4,017,600 3,414,587 3,413,740| 2,953,210
1997 4,151,520|3,749,760|4,151,520|3,621,580| 3,233,320/ 3,516,791|4,151,520| 4,151,520 4,017,600 3,476,207|4,017,600| 4,151,520
1998 4,151,5203,749,760|4,151,520|4,017,600| 3,514,034 | 2,781,327 3,774,253 3,642,860| 4,017,600 3,661,067 3,221,592 | 2,366,008
1999 4,151,520(3,749,760|4,151,520|4,017,600{4,151,520|3,682,436|3,657,860|4,151,520|4,017,600|4,023,940| 2,744,534 | 4,151,520
2000 4,151,520|3,749,760|4,151,520|4,017,600|4,151,520|3,881,210|4,151,520|4,151,520(4,017,600|4,151,520| 4,017,600 4,151,520
2001 4,151,5203,749,760|4,151,520|4,017,600| 4,151,520/ 4,017,600| 4,151,520 4,151,520| 4,017,600 3,606,293| 4,017,600 | 3,583,908
2002 3,456,683|3,749,760|4,151,520|4,017,600| 3,870,060 2,695,192|3,897,493|4,151,520|4,017,600| 3,674,760{4,017,600| 4,151,520
2003 4,151,520|3,749,760|4,151,520|4,017,600| 3,945,373/ 2,900,592 3,452,460 3,012,968 3,830,077|4,126,640| 1,850,051 4,151,520
2004 2,304,028|3,749,760|4,151,520(4,017,600|2,945,761|2,092,244|4,048,119|3,067,741 | 3,386,148 3,359,814 |4,017,600| 4,151,520
2005 4,151,520|3,749,760|4,151,520|4,017,600| 3,233,320 2,503,044|3,041,660| 2,903,421 | 3,154,245| 2,483,441|1,803,670| 3,083,699
2006 4,151,520(3,749,760|4,151,520|4,017,600(4,109,693|3,172,249|3,767,406 4,122,127 |4,017,600| 3,517,287 3,605,888 | 4,151,520
2007 4,151,520|3,749,760|4,151,520/4,017,600|4,151,520| 3,642,681 3,911,186 |4,151,520|4,017,600| 4,151,520 3,274,598 | 2,706,730
2008 4,151,5203,749,760|4,151,520|4,017,600|3,116,927|2,271,141| 3,541,466 | 3,656,554 3,253,632 | 2,442,361| 2,373,489 | 3,105,447
2009 4,151,520(3,749,760|4,151,520|4,017,600|4,151,520|3,059,611]4,020,732| 3,848,260|4,017,600|4,151,520{4,017,600| 4,151,520
2010 4,151,520(3,749,760|4,151,520|4,017,600|4,151,520/4,017,600|4,151,520|4,151,520| 4,017,600 3,216,034 | 3,996,810/ 4,151,520
2011 4,151,5203,749,760|4,151,520|4,017,600|4,151,520|4,017,600| 4,151,520 4,151,520| 4,017,600 4,151,520{4,017,600| 3,939,129
2012 4,151,520(3,749,760|4,151,520|4,017,600|4,151,520| 2,748,198| 3,603,086 3,177,288 | 3,724,064 3,414,587|3,002,940| 4,151,520
2013 2,572,256|3,749,760|4,151,520/4,017,600|3,692,047|3,960,720|4,151,520(4,151,520|4,017,600| 4,151,520/ 4,017,600/ 4,151,520
2014 4,151,5203,749,760|4,151,520|4,017,600| 4,151,520/ 4,017,600 3,842,719 |3,677,094| 4,017,600 3,346,120{ 2,479,502 | 4,151,520
2015 4,151,520(3,749,760|4,151,520|4,017,600(4,151,520| 2,642,185|4,151,520| 3,964,653 | 3,936,089|4,151,520| 3,122,205 3,272,183
2016 4,151,520|3,749,760|4,151,520|4,017,600|4,151,520|3,669,184|4,151,520|4,039,967| 4,017,600 3,530,980| 2,380,115/ 2,177,523
2017 2,485,263|3,749,760(4,151,520(4,017,600|2,719,821|2,688,566 |4,151,520|4,151,520/ 4,017,600 3,729,533 | 3,128,830/ 2,800,972
2018 4,151,5203,749,760|4,151,520|4,017,600| 3,164,854 | 2,191,631|2,795,180|4,151,520| 4,017,600 4,151,520 3,983,558 | 4,151,520
2019 3,181,206|3,749,760|4,151,520|4,017,600|4,151,520| 2,754,824|3,240,213|3,978,347| 3,889,709 3,866,466 | 3,692,023 | 4,151,520
2020 4,151,520|3,749,760|4,151,520|4,017,600| 3,390,794 3,496,914|4,020,732| 3,382,687 4,017,600 3,305,040| 4,017,600/ 4,151,520
2021 4,151,5203,749,760|4,151,520|4,017,600|4,151,520|4,017,600| 4,151,520 3,937,267|4,017,600| 2,784,694 3,943,804 | 4,151,520
2022 4,151,520(3,749,760|4,151,520|4,017,600|4,151,520|4,017,600|4,151,520|4,151,520|4,017,600|4,151,520{4,017,600| 4,151,520
2023 4,151,520|3,749,760|4,151,520|4,017,600| 3,753,667 2,807,830|3,336,067|3,012,968 | 3,392,774|3,277,654|3,314,353| 4,151,520
2024 4,151,5203,749,760|4,151,520|4,017,600| 2,398,028 | 1,654,941 | 2,528,161 | 3,252,601| 4,017,600 3,585,753|1,856,677| 655,149
2025 4,151,520(3,749,760|4,151,520|4,017,600| 3,685,200 3,616,178|3,637,320|3,006,121 | 3,565,045 3,839,080|4,017,600| 4,047,870
2026 4,151,520|3,749,760|4,151,520|4,017,600| 4,151,520/ 3,914,339|4,096,046 | 3,759,254 |4,017,600| 4,151,520 3,102,327 3,475,167
2027 4,151,520|3,749,760|4,151,520/4,017,600| 4,151,520 3,821,578 3,698,939 4,151,520| 4,017,600 4,151,520{ 4,017,600 4,151,520
2028 4,080,1323,749,760|4,151,520|4,017,600| 3,514,034 | 2,860,837 3,514,080 3,622,320| 4,017,600 | 4,147,180 3,824,539 2,141,276
2029 4,151,520(3,749,760|4,151,520{4,017,600{1,555,889|2,675,314|2,966,347|3,526,467|4,017,600| 3,202,340 3,692,023| 4,151,520
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1965 3,538,461 4,338,956 4,803,844 |4,648,882|3,796,826|3,310,357|4,470,289|4,231,104|4,648,882|4,180,869 | 3,720,130|4,692,296
1966 4,803,844 4,338,956 4,803,844 |4,648,882|3,067,959|4,583,064|4,383,142|4,571,771|4,648,882|4,803,844 | 4,648,882 4,803,844
1967 4,612,1884,338,956 4,803,844 |4,648,882|4,240,484|2,842,676|4,803,844|4,803,844|4,648,882|4,803,844|4,648,882|4,029,605
1968 4,803,844 3,329,492 4,803,844 |4,648,882|2,323,247|2,658,670|3,147,237|3,763,679|4,140,550| 3,246,018 |3,497,790| 2,871,992
1969 2,422,791|4,338,956 (4,803,844 |4,648,882|3,860,206 2,474,665 3,662,198 4,429,166 | 4,648,882 (4,046,187 |4,387,151 4,803,844
1970 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,077,048|4,747,576|4,785,677|4,648,882|4,803,844 4,203,145 4,803,844
1971 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,084,715|4,430,677|4,803,844 |4,648,882|4,069,955| 3,045,443 4,803,844
1972 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,803,844|4,635,150|4,648,882|4,545,303|3,053,109 4,803,844
1973 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,606,064|4,803,844|4,413,321|4,648,882|4,803,844 |4,648,882|4,803,844
1974 4,803,844 4,338,956 4,803,844 |4,648,882|3,036,269|4,544,729|4,803,844 4,803,844 | 4,648,882 4,803,844 | 3,451,788 3,945,720
1975 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,391,391|4,581,204|4,803,844 |4,648,882|4,165,024 4,080,475/ 3,618,568
1976 4,803,844 4,338,956 4,803,844 |4,648,882|3,400,703|3,969,711|4,486,134|4,803,844 4,648,882 3,745,133|2,723,432|4,803,844
1977 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|3,172,353|4,137,546| 4,555,926 | 4,648,882 | 4,803,844 | 4,648,882 4,803,844
1978 4,803,844 4,338,956 4,803,844 |4,648,882|3,582,920|3,279,690|3,646,353|4,318,252|4,477,894 4,803,844 | 3,244,782| 4,803,844
1979 3,907,555|4,338,956 4,803,844 4,648,882|3,971,121 3,034,349 4,208,848 4,516,313 |4,648,882|3,618,374|2,547,094| 883,919
1980 4,803,844 4,338,956 4,803,844 |4,648,882|3,361,090| 3,440,695| 3,733,500 3,430,935|4,648,882|4,077,877 | 4,648,882 4,803,844
1981 4,803,844 4,338,956 4,803,844 |4,648,882|4,074,113|4,199,718|4,803,844|4,254,872|4,648,882| 4,803,844 | 4,648,882 4,803,844
1982 4,803,844 4,338,956 4,803,844 |4,648,882|4,573,228|3,072,683|4,256,383| 4,803,844 | 4,648,882 | 4,803,844 | 4,648,882 4,803,844
1983 4,803,844 4,132,622|4,803,844|4,648,882|3,780,981|4,399,058|3,796,880|4,072,655|4,648,882| 3,689,676 | 2,662,097 | 4,803,844
1984 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,462,367|4,643,073|4,648,882|4,803,844 4,648,882 4,803,844
1985 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,803,844|4,516,313|4,648,882|3,420,312|3,536,124 4,803,844
1986 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,803,844|4,738,142|4,648,882|4,347,241 (3,612,793 4,803,844
1987 4,803,844 4,338,956 4,803,844|4,648,882|2,933,277|2,536,000|4,058,321|4,064,733|4,194,219|3,990,730| 3,743,131 4,803,844
1988 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,353,056|4,319,763| 3,850,826 |4,278,555|3,943,195|2,309,420| 2,695,834
1989 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|3,448,362|4,604,971|3,787,446|4,648,882| 4,803,844 | 4,648,882 4,803,844
1990 4,803,844 4,338,956 4,803,844|3,874,038|1,531,000|4,253,387|3,210,617| 3,787,446 | 4,648,882 4,339,319 4,648,882 4,803,844
1991 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|3,939,044|4,731,731|3,922,128|4,615,899|4,450,233|3,743,131| 2,653,891
1992 4,803,844|2,541,5144,803,844|4,648,882|2,711,448|2,221,657|3,353,221|3,795,369|3,787,873|4,299,706|2,439,757|1,773,099
1993 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|3,141,685|4,082,088|4,167,725|4,648,882| 4,803,844 | 4,648,882 4,803,844
1994 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,803,844 (4,803,844 |4,648,882|4,101,645|4,648,882|4,803,844
1995 4,803,844 4,338,956 4,803,844 |4,648,882|3,979,043|3,341,025|4,169,236| 4,492,546 | 4,648,882 | 3,856,048 | 4,648,882 4,803,844
1996 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|3,686,036|4,121,701|4,803,844|4,648,882|3,951,118|3,950,137|3,417,245
1997 4,803,844 4,338,9564,803,844|4,190,636|3,741,369|4,069,381|4,803,844 4,803,844 |4,648,882|4,022,420| 4,648,882 4,803,844
1998 4,803,844 4,338,956 4,803,844 |4,648,882|4,066,190|3,218,354|4,367,297| 4,215,259 4,648,882 4,236,326 |3,727,797|2,737,776
1999 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,261,054|4,232,615|4,803,844 |4,648,882|4,656,217|3,175,780|4,803,844
2000 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,491,061|4,803,844|4,803,844|4,648,882|4,803,844 |4,648,882|4,803,844
2001 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,803,844|4,803,844|4,648,882|4,172,947|4,648,882|4,147,044
2002 3,999,828 4,338,956 4,803,844 |4,648,882|4,478,158|3,118,685|4,509,902|4,803,844 |4,648,882|4,252,171 4,648,882 4,803,844
2003 4,803,844 4,338,956 4,803,844 |4,648,882|4,565,306|3,356,359|3,994,941 | 3,486,392|4,431,893|4,775,054| 2,140,748 4,803,844
2004 2,666,057|4,338,956|4,803,844 4,648,882 |3,408,625|2,420,996 | 4,684,196 |3,549,772|3,918,210|3,887,738 | 4,648,882 | 4,803,844
2005 4,803,844 4,338,956 4,803,844|4,648,882|3,741,369| 2,896,344 3,519,593 3,359,633 3,649,869|2,873,662|2,087,079| 3,568,238
2006 4,803,844 4,338,956 4,803,844 |4,648,882|4,755,445|3,670,702|4,359,375|4,769,832|4,648,882|4,069,955 4,172,478 4,803,844
2007 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,215,052|4,525,747|4,803,844 4,648,882 4,803,844 3,789,132 3,132,036
2008 4,803,844 4,338,956 4,803,844 |4,648,882|3,606,687|2,628,003|4,097,933|4,231,104|3,764,872|2,826,127| 2,746,433 3,593,403
2009 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|3,540,364|4,652,506|4,452,933|4,648,882| 4,803,844 | 4,648,882 4,803,844
2010 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,803,844 (4,803,844 |4,648,882|3,721,366 |4,624,825|4,803,844
2011 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,803,844 4,803,844 |4,648,882|4,803,844 4,648,882 4,558,080
2012 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|3,180,020|4,169,236|3,676,532|4,309,222|3,951,118 3,474,789 4,803,844
2013 2,976,432|4,338,956 (4,803,844 |4,648,882|4,272,174|4,583,064 | 4,803,844 | 4,803,844 | 4,648,882 4,803,844 | 4,648,882 | 4,803,844
2014 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,446,522|4,254,872|4,648,882|3,871,893|2,869,104 4,803,844
2015 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|3,057,349|4,803,844|4,587,615|4,554,563 4,803,844 3,612,793 | 3,786,338
2016 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,245,720|4,803,844|4,674,763|4,648,882|4,085,800|2,754,100|2,519,676
2017 2,875,770|4,338,956 (4,803,844 |4,648,882|3,147,184|3,111,018 4,803,844 4,803,844 | 4,648,882 4,315,551 3,620,460 3,241,086
2018 4,803,844 4,338,956 4,803,844 |4,648,882|3,662,144|2,536,000|3,234,384|4,803,844 | 4,648,882 4,803,844 4,609,491 | 4,803,844
2019 3,681,065|4,338,956 4,803,844 |4,648,882|4,803,844|3,187,687|3,749,345|4,603,460|4,500,895 4,474,001 |4,272,147 | 4,803,844
2020 4,803,844 4,338,956 4,803,844 |4,648,882|3,923,586|4,046,380| 4,652,506 | 3,914,206 | 4,648,882 | 3,824,358 | 4,648,882 4,803,844
2021 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882| 4,803,844 4,555,926 4,648,882 3,222,251 4,563,490 4,803,844
2022 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,648,882|4,803,844|4,803,844|4,648,882|4,803,844 |4,648,882|4,803,844
2023 4,803,844 4,338,956 4,803,844 |4,648,882|4,343,477| 3,249,022 3,860,259 3,486,392|3,925,877|3,792,668 | 3,835,134 4,803,844
2024 4,803,844 4,338,956|4,803,844|4,648,882|2,774,828|1,914,981|2,925,408|3,763,679|4,648,882|4,149,179|2,148,415| 758,091
2025 4,803,844 4,338,956 4,803,844 |4,648,882|4,264,252|4,184,385|4,208,848|3,478,470(4,125,217 4,442,311 4,648,882 4,683,907
2026 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,529,395|4,739,653|4,349,941 4,648,882 4,803,844 3,589,793 4,021,216
2027 4,803,844 4,338,956 4,803,844 |4,648,882|4,803,844|4,422,059|4,280,150| 4,803,844 |4,648,882| 4,803,844 | 4,648,882 4,803,844
2028 4,721,239|4,338,956 4,803,844 |4,648,882|4,066,190|3,310,357|4,066,244|4,191,492|4,648,882|4,798,822|4,425,485|2,477,733
2029 4,803,844 4,338,9564,803,844|4,648,882|1,800,364| 3,095,684 |3,432,446|4,080,577|4,648,882|3,705,521 4,272,147 4,803,844
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Tabla de ingresos del proyecto (s/.)

ANO [ENERGIA (GWh) [INGRESOS (s/.)|  TOTAL
2015 - -

2016 - -

2017 - -

2018 51.92| 9,571,284.71 | 9,571,284.71
2019 51.92| 9,571,284.71 | 9,571,284.71
2020 51.92| 9571,284.71| 9,571,284.71
2021 51.92| 9571,284.71| 9,571,284.71
2022 51.92| 9571,284.71| 9,571,284.71
2023 51.92| 9,571,284.71 | 9,571,284.71
2024 51.92| 9571,284.71 | 9,571,284.71
2025 51.92| 9571,284.71| 9,571,284.71
2026 51.92| 9,571,284.71 | 9,571,284.71
2027 51.92| 9,571,284.71 | 9,571,284.71
2028 51.92| 9571,284.71| 9,571,284.71
2029 51.92| 9571,284.71 | 9,571,284.71
2030 51.92| 9,571,284.71 | 9,571,284.71
2031 51.92| 9,571,284.71 | 9,571,284.71
2032 51.92| 9,571,284.71 | 9,571,284.71
2033 51.92| 9571,284.71| 9,571,284.71
2034 51.92| 9,571,284.71 | 9,571,284.71
2035 51.92| 9,571,284.71| 9,571,284.71
2036 51.92| 9,571,284.71 | 9,571,284.71
2037 51.92| 9571,284.71| 9,571,284.71
2038 51.92| 9571,284.71 | 9,571,284.71
2039 51.92| 9,571,284.71 | 9,571,284.71
2040 51.92| 9,571,284.71 | 9,571,284.71
2041 51.92| 9571,284.71| 9,571,284.71
2042 51.92| 9571,284.71| 9,571,284.71
2043 51.92| 9,571,284.71| 9,571,284.71
2044 51.92| 9,571,284.71 | 9,571,284.71
2045 51.92| 9571,284.71| 9,571,284.71
2046 51.92| 9571,284.71| 9,571,284.71
2047 51.92| 9571,284.71| 9,571,284.71
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Tabla de egresos del proyecto (s/.)

o - REPUESTOS Y OTROSCOSTOS OSINERGMIN CANONDE | TOTAL
ANO INVERSION | PERSONAL CONSUMIBLES  INDIRECTOS DGE COES AGUA EGRESOS
2015 0 0 0 0 0 0
2016 13,446,237 0 0 0 0 0]13,446,237
2017 31,374,553 0 0 0 0 0]31,374,553
2018 0 42,902 39,120 622,969 95,713 95,713| 896,416
2019 0 42,902 39,120 622,969 95,713 95,713| 896,416
2020 0 42,902 39,120 622,969 95,713 95,713| 896,416
2021 0 42,902 39,120 622,969 95,713 95,713| 896,416
2022 0 42,902 39,120 622,969 95,713 95,713| 896,416
2023 0 42,902 39,120 622,969 95,713 95,713| 896,416
2024 0 42,902 39,120 622,969 95,713 95,713| 896,416
2025 0 42,902 39,120 622,969 95,713 95,713| 896,416
2026 0 42,902 39,120 622,969 95,713 95,713| 896,416
2027 0 42,902 39,120 622,969 95,713 95,713| 896,416
2028 0 42,902 39,120 622,969 95,713 95,713| 896,416
2029 0 42,902 39,120 622,969 95,713 95,713| 896,416
2030 0 42,902 39,120 622,969 95,713 95,713| 896,416
2031 0 42,902 39,120 622,969 95,713 95,713| 896,416
2032 0 42,902 39,120 622,969 95,713 95,713| 896,416
2033 0 42,902 39,120 622,969 95,713 95,713| 896,416
2034 0 42,902 39,120 622,969 95,713 95,713| 896,416
2035 0 42,902 39,120 622,969 95,713 95,713| 896,416
2036 0 42,902 39,120 622,969 95,713 95,713| 896,416
2037 0 42,902 39,120 622,969 95,713 95,713| 896,416
2038 0 42,902 39,120 622,969 95,713 95,713| 896,416
2039 0 42,902 39,120 622,969 95,713 95,713| 896,416
2040 0 42,902 39,120 622,969 95,713 95,713| 896,416
2041 0 42,902 39,120 622,969 95,713 95,713| 896,416
2042 0 42,902 39,120 622,969 95,713 95,713| 896,416
2043 0 42,902 39,120 622,969 95,713 95,713| 896,416
2044 0 42,902 39,120 622,969 95,713 95,713| 896,416
2045 0 42,902 39,120 622,969 95,713 95,713| 896,416
2046 0 42,902 39,120 622,969 95,713 95,713| 896,416
2047 0 42,902 39,120 622,969 95,713 95,713 896,416

Para los egresos anuales del proyecto, se contemplé gastos personal fijo, repuesto y
combustible, pago al COES, Osinergmin y DGE (1% del ingreso anual) y Canon de agua (1%
del ingreso por energia anual) segun lo indica la LCE (Ley de Concesiones Eléctricas). Los
valores de personal fijo, repuestos y combustibles fueron obtenidos de proyectos similares de
minicentrales hidroeléctricas realizados por empresas peruanas.
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Tabla de flujo econémico

ARIO TOTAL TOTAL FLQJO
INGRESOS EGRESOS ECONOMICO

2017 0 13,446,237 -13,446,237
2018 0 31,374,553 -31,374,553
2019 9,571,285 896,416 8,674,869
2020 9,571,285 896,416 8,674,869
2021 9,571,285 896,416 8,674,869
2022 9,571,285 896,416 8,674,869
2023 9,571,285 896,416 8,674,869
2024 9,571,285 896,416 8,674,869
2025 9,571,285 896,416 8,674,869
2026 9,571,285 896,416 8,674,869
2027 9,571,285 896,416 8,674,869
2028 9,571,285 896,416 8,674,869
2029 9,571,285 896,416 8,674,869
2030 9,571,285 896,416 8,674,869
2031 9,571,285 896,416 8,674,869
2032 9,571,285 896,416 8,674,869
2033 9,571,285 896,416 8,674,869
2034 9,571,285 896,416 8,674,869
2035 9,571,285 896,416 8,674,869
2036 9,571,285 896,416 8,674,869
2037 9,571,285 896,416 8,674,869
2038 9,571,285 896,416 8,674,869
2039 9,571,285 896,416 8,674,869
2040 9,571,285 896,416 8,674,869
2041 9,571,285 896,416 8,674,869
2042 9,571,285 896,416 8,674,869
2043 9,571,285 896,416 8,674,869
2044 9,571,285 896,416 8,674,869
2045 9,571,285 896,416 8,674,869
2046 9,571,285 896,416 8,674,869
2047 9,571,285 896,416 8,674,869
2048 9,571,285 896,416 8,674,869

El flujo econdmico es igual al total de ingresos menos el total de egresos
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Tabla de indicadores economicos para diferentes tasas

ANALISIS ECONOMICO

TASA VANB VANC VANE B/C
(US$) (US$) (US$) (ECO)
0%|  82,764,134.23 | 46,494,754.43 | 36,269,379.80 1.78
10%|  74,568,332.50 | 45,137,065.59 | 29,431,266.90 1.65
11%|  67,535,722.71 | 43,903,197.54 | 23,632,525.17 1.54
| 12%| 6146241961 | 4277354369 | 1868887592 | 144
13%|  56,185318.48 | 41,732,338.92 | 14,452,979.57 1.35
14%|  51,573,170.18 | 40,766,822.49 | 10,806,347.69 1.27
15%|  47,519,743.30 | 39,866,596.61 | 7,653,146.70 1.19
16%|  43,938,550.41 | 39,023,132.30 | 4,915427.11 1.13
17%|  40,758,819.30 | 38,229,386.97 | 2,529,432.33 1.07
18%|  37,922,235.32 | 37,479,506.79 | 44272853 1.01
19%|  35,380,556.22 | 36,768,594.08 | (1,388,037.85) 0.96
20%|  33,093,623.50 | 36,092,524.46 | (2,998,900.96) 0.92
21%|  31,027,837.76 | 35,447,802.48 | (4,419,964.72) 0.88
2206|  29,154,942.81 | 34,831,447.02 | (5,676,504.22) 0.84
TIR 18.23%
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Tabla de flujo financiero (s/.)

FLUJO

CUQTA INTERES |AMORTIZACION SALDO FINANCIERO

0 0 0 0 -13,446,237

0 0 0 0 -17,928,316
1,669,265 1,613,548 55,717 13,390,521 7,005,604
1,669,265 1,606,862 62,403 13,328,118 7,005,604
1,669,265 1,599,374 69,891 13,258,227 7,005,604
1,669,265 1,590,987 78,278 13,179,949 7,005,604
1,669,265 1,581,594 87,671 13,092,278 7,005,604
1,669,265 1,571,073 98,192 12,994,086 7,005,604
1,669,265 1,559,290 109,975 12,884,112 7,005,604
1,669,265 1,546,093 123,172 12,760,940 7,005,604
1,669,265 1,531,313 137,952 12,622,988 7,005,604
1,669,265 1,514,759 154,507 12,468,481 7,005,604
1,669,265 1,496,218 173,047 12,295,434 7,005,604
1,669,265 1,475,452 193,813 12,101,621 7,005,604
1,669,265 1,452,195 217,071 11,884,550 7,005,604
1,669,265 1,426,146 243,119 11,641,431 7,005,604
1,669,265 1,396,972 272,293 11,369,138 7,005,604
1,669,265 1,364,297 304,968 11,064,170 7,005,604
1,669,265 1,327,700 341,565 10,722,605 7,005,604
1,669,265 1,286,713 382,552 10,340,052 7,005,604
1,669,265 1,240,806 428,459 9,911,594 7,005,604
1,669,265 1,189,391 479,874 9,431,720 7,005,604
1,669,265 1,131,806 537,459 8,894,261 7,005,604
1,669,265 1,067,311 601,954 8,292,307 7,005,604
1,669,265 995,077 674,188 7,618,119 7,005,604
1,669,265 914,174 755,091 6,863,029 7,005,604
1,669,265 823,563 845,702 6,017,327 7,005,604
1,669,265 722,079 947,186 5,070,141 7,005,604
1,669,265 608,417 1,060,848 4,009,293 7,005,604
1,669,265 481,115 1,188,150 2,821,143 7,005,604
1,669,265 338,537 1,330,728 1,490,415 7,005,604
1,669,265 178,850 1,490,415 -0 7,005,604

Tabla de indicadores financieros para diferentes tasas

ANALISIS FINANCIERO
VANF VANC(fin) VANC (fin+egresos) B/C

(US$) (US$) (US$) (FIN)
33,152,458.18 14,434,350.42 49,611,676.06 1.67
27,538,885.26 13,004,974.33 47,029,447.24 1.59
22,767,329.95 11,778,462.93 44,768,392.76 1.51
15,184,442.30 9,798,913.29 41,000,876.19 1.37
12,158,251.83 8,994,538.73 39,414,918.35 1.31
9,532,826.66 8,287,607.10 37,986,916.64 1.25
7,245,135.44 7,663,036.28 36,693,423.97 1.20
5,243,612.14 7,108,478.64 35,515,207.16 1.15
3,485,838.08 6,613,768.61 34,436,397.24 1.10
1,936,730.75 6,170,491.01 33,443,825.47 1.06
567,121.67 5,771,642.06 32,526,501.83 1.02
(647,365.73) 5,411,361.90 31,675,203.49 0.98
(1,727,205.59) 5,084,722.56 30,882,148.39 0.94

TIR 20.45%
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1. Descargas medias mensuales y anuales para el caudal de captacion 1.50 m3/s
captadas en la bocatoma

Tabla de descargas medias generadas mensuales y anuales en la bocatoma (m?/s)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OocT NOvV DIC
1965 114 4.10 381 167 123 110 144 137 159 135 124 151
1966 401 319 371 243 0.9 153 141 148 170 181 163 1.76
1967 149 1.76 721 242 137 0.95 163 192 217 231 178 130
1968 155 119 246 180 0.75 0.89 102 121 138 105 17 0.93
1969 0.78 2.36 314 313 125 0.83 118 143 162 131 146 4.15
1970 6.02 3.09 320 297 2.00 136 153 154 2.10 199 140 212
1971 367 490 702 394 179 136 143 1.66 1.83 131 1.02 1.83
1972 483 412 848 5.07 190 160 164 150 168 147 102 241
1973 5.21 7.28 7.00 5.56 204 154 1.66 142 202 183 1.90 340
1974 3.95 449 559 2.69 0.98 152 157 167 179 169 115 127
1975 221 246 6.61 2.86 174 146 148 158 224 134 136 117
1976 2.74 480 444 2.56 110 132 145 156 172 121 091 i
1977 165 6.12 3.89 234 164 1.06 134 147 167 156 219 191
1978 211 AT7 2.88 182 116 1.09 118 139 149 156 1.08 1.65
1979 126 464 6.15 304 128 101 136 146 2.20 117 0.85 0.29
1980 221 2.00 373 257 1.08 115 120 111 1.88 132 1.96 201
1981 2.70 745 6.07 268 131 140 162 137 161 179 1.90 252
1982 2.9 7.9 339 1.80 148 102 137 2.09 159 168 2.09 156
1983 2.39 148 3n 3.75 122 147 123 131 162 119 0.89 179
1984 252 8.75 6.87 419 202 162 144 150 1.86 191 160 345
1985 2.06 363 5.04 3.95 178 1.60 173 146 174 110 118 2.24
1986 4.60 511 6.85 5.15 2.35 183 168 153 178 140 120 171
1987 475 4.86 317 167 0.95 0.85 131 131 140 129 125 230
1988 387 554 343 401 173 145 139 124 143 127 0.77 0.87
1989 413 6.43 6.05 411 1.80 115 149 122 157 159 156 1.88
1990 264 158 188 129 049 142 104 122 156 140 2.86 234
1991 2.09 264 523 242 1.80 131 153 121 154 144 125 0.86
1992 156 091 248 1 0.87 0.74 1.08 122 1.26 139 0.81 0.57
1993 213 418 511 348 185 105 132 134 165 165 2.95 417
1994 488 544 5371 5.33 263 2.00 166 155 190 132 158 170
199 264 2.30 3n 354 128 11 1.35 145 162 124 162 210
199 32 5.75 5.17 371 1.60 123 133 157 167 127 132 110
1997 225 451 297 140 121 136 170 173 196 130 168 271
1998 4.95 520 488 2.78 131 107 141 136 158 137 124 0.88
1999 158 4.98 484 3.78 2.29 142 137 1.60 182 150 1.06 212
2000 443 6.03 5.55 2.80 2.29 150 179 155 182 212 159 2.68
2001 6.22 523 584 383 2.36 162 173 179 216 13 i 134
2002 129 339 531 3.38 144 104 146 163 1.80 137 193 244
2003 4.06 455 5.38 357 147 112 129 112 148 154 0.71 1
2004 0.86 358 323 271 110 0.81 151 115 131 125 213 312
2005 3.88 374 4.92 3.90 121 0.97 114 1.08 122 0.93 0.70 115
2006 283 419 5.68 463 153 122 141 154 156 131 139 231
2007 4.56 481 5.82 431 184 141 146 1.60 197 160 1.26 101
2008 433 5.60 458 2.74 116 0.88 132 137 126 091 092 116
2009 349 6.71 579 345 157 118 150 144 163 178 307 449
2010 7.15 429 465 401 17 191 184 158 1.60 120 154 2.75
2011 364 6.61 8.03 6.12 242 160 1.65 156 199 201 178 147
2012 337 649 541 449 173 106 135 119 144 127 116 251
2013 0.96 6.77 6.79 288 138 153 167 178 207 193 169 283
2014 351 379 541 318 17 175 143 137 176 125 0.96 1.68
2015 394 451 5.21 347 191 1.02 1.64 148 152 159 120 122
2016 2.38 158 3.76 2,66 173 142 187 151 187 132 092 0.81
2017 0.93 246 414 191 102 104 155 173 204 139 121 1.05
2018 313 454 312 252 118 0.85 1.04 159 2.09 1.86 154 361
2019 119 459 329 2.26 159 106 121 149 150 144 142 214
2020 166 493 301 291 127 13 150 126 180 123 166 313
2021 284 370 455 462 2.30 176 1.85 147 162 104 152 2.8
2022 231 413 291 357 201 2.08 1.86 202 250 2.23 339 422
2023 6.12 207 4.39 241 140 108 125 112 131 122 128 214
2024 2.9 4.99 5.78 2.39 0.90 0.64 0.94 121 168 134 0.72 0.24
2025 2.35 541 4.02 1.85 138 140 1.36 112 1.38 143 170 151
2026 417 5.80 550 3.06 1.88 151 153 140 182 170 120 130
2021 2.60 561 9.23 5.03 2.35 147 138 164 166 202 233 186
2028 152 2.90 391 2.23 131 110 131 135 170 155 148 0.80
2029 1.95 159 221 167 0.58 1.03 111 1.32 164 1.20 142 331
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Tabla de volumenes turbinados mensuales y anuales (m3)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC

1965 3,057,966 3,628,800/4,017,600|3,888,000|3,281,247|2,860,837| 3,863,259 3,656,554 | 3,888,000 3,613,140 3,214,966 | 4,017,600
1966 4,017,600|3,628,800/4,017,600|3,888,000| 2,651,354 3,888,000 3,787,946 3,950,960 3,888,000/ 4,017,600 | 3,888,000/ 4,017,600
1967 3,985,890 3,628,800(4,017,600| 3,888,000 3,664,660 2,456,663|4,017,600|4,017,600|3,888,000/4,017,600| 3,888,000 3,482,416
1968 4,017,600|2,877,373|4,017,600| 3,888,000/ 2,007,768 2,297,644|2,719,867| 3,252,601 | 3,578,296 | 2,805,234 | 3,022,818 | 2,481,998
1969 2,093,795|3,628,800(4,017,600( 3,888,000 3,336,020| 2,138,625 3,164,900| 3,827,720 3,888,000 3,496,747|3,791,410{ 4,017,600
1970 4,017,600|3,628,800{4,017,600|3,888,000{4,017,6003,523,417|4,017,600| 4,017,600 3,888,000|4,017,600| 3,632,391|4,017,600
1971 4,017,600|3,628,800{4,017,600|3,888,000{4,017,600] 3,530,043 3,829,026|4,017,600|3,888,000|3,517,287|2,631,895|4,017,600
1972 4,017,600|3,628,800|4,017,600|3,888,000{4,017,600| 3,888,000|4,017,600| 4,005,733 3,888,000 3,928,086| 2,638,521 4,017,600
1973 4,017,600|3,628,800|4,017,600| 3,888,000{4,017,600| 3,888,000|4,017,600| 3,814,027 3,888,000|4,017,600| 3,888,000|4,017,600
1974 4,017,600 3,628,800/4,017,600| 3,888,000/ 2,623,968 3,888,000|4,017,600|4,017,600|3,888,000/4,017,600| 2,983,063 | 3,409,922
1975 4,017,600 3,628,800/4,017,600|3,888,000|4,017,600) 3,795,075|3,959,113|4,017,600| 3,888,000 3,599,447 | 3,526,378 | 3,127,195
1976 4,017,600|3,628,800(4,017,600| 3,888,000/ 2,938,914 3,430,656 3,876,953|4,017,600| 3,888,000 3,236,574 2,353,612 4,017,600
1977 4,017,600|3,628,800(4,017,600|3,888,000|4,017,600|2,741,572| 3,575,700 3,937,267 3,888,000/ 4,017,600 | 3,888,000 4,017,600
1978 4,017,600|3,628,800{4,017,600|3,888,000|3,096,387|2,834,334|3,151,207|3,731,867|3,869,831|4,017,600| 2,804,166 4,017,600
1979 3,376,940/ 3,628,800|4,017,600| 3,888,000 3,431,874| 2,622,308 3,637,320| 3,903,033 3,888,000| 3,127,027 2,201,218 763,890
1980 4,017,600|3,628,800{4,017,600|3,888,000{2,904,681|2,973,475| 3,226,520| 2,965,041 3,888,000 3,524,133 3,888,000/ 4,017,600
1981 4,017,600|3,628,800|4,017,600| 3,888,000 3,520,880 3,629,430|4,017,600|3,677,094|3,888,000|4,017,600| 3,888,000/4,017,600
1982 4,017,600|3,628,800/4,017,600|3,888,000|3,952,220| 2,655,437 3,678,400|4,017,600| 3,888,000/ 4,017,600 3,888,000/ 4,017,600
1983 4,017,6003,571,445/4,017,600|3,888,000|3,267,554|3,801,700| 3,281,293 3,519,621 | 3,888,000 3,188,647 2,300,605 | 4,017,600
1984 4,017,600|3,628,800/4,017,600|3,888,000/4,017,600) 3,888,000 3,856,413|4,012,580| 3,888,000/ 4,017,600 3,888,000|4,017,600
1985 4,017,600|3,628,800/4,017,600| 3,888,000|4,017,600| 3,888,000| 4,017,600 3,903,033 | 3,888,000 2,955,861 | 3,055,947 4,017,600
1986 4,017,600|3,628,800(4,017,600|3,888,000|4,017,600) 3,888,000|4,017,600|4,017,600| 3,888,000 3,756,920| 3,122,205 4,017,600
1987 4,017,600|3,628,800{4,017,600|3,888,000{2,534,961|2,191,631|3,507,233|3,512,774|3,624,677|3,448,820| 3,234,843 4,017,600
1988 4,017,600|3,628,800|4,017,600|3,888,000{4,017,600|3,761,946|3,733,173|3,327,914|3,697,561|3,407,740| 1,995,819 2,329,761
1989 4,017,600|3,628,800|4,017,600|3,888,000{4,017,600|2,980,101|3,979,653|3,273,141|3,888,000| 4,017,600 3,888,000|4,017,600
1990 4,017,600|3,628,800|4,017,600|3,347,974|1,323,102|3,675,810|2,774,640|3,273,141| 3,888,000 3,750,073 3,888,000/ 4,017,600
1991 4,017,600 3,628,800/4,017,600|3,888,000/4,017,600) 3,404,152|4,017,600| 3,389,534 3,888,000 3,845,926 | 3,234,843 | 2,293,514
1992 4,017,600|2,196,397|4,017,600|3,888,000|2,343,255|1,919,973| 2,897,880 3,279,987 3,273,510 3,715,840 2,108,457 1,532,326
1993 4,017,600 3,628,800(4,017,600|3,888,000/4,017,600| 2,715,069 3,527,773|3,601,780| 3,888,000/ 4,017,600 | 3,888,000/ 4,017,600
1994 4,017,600 3,628,800(4,017,600|3,888,000|4,017,600) 3,888,000|4,017,600|4,017,600|3,888,000| 3,544,673 3,888,000/ 4,017,600
1995 4,017,600 3,628,800(4,017,600| 3,888,000 3,438,720| 2,887,340 3,603,086 3,882,493 | 3,888,000 3,332,427 | 3,888,000/ 4,017,600
1996 4,017,600|3,628,800|4,017,600|3,888,000{4,017,600(3,185,501|3,562,006|4,017,600|3,888,000|3,414,587|3,413,740| 2,953,210
1997 4,017,600|3,628,800|4,017,600|3,621,580|3,233,320|3,516,791|4,017,600| 4,017,600 3,888,000 3,476,207 3,888,000|4,017,600
1998 4,017,600|3,628,800|4,017,600| 3,888,000|3,514,034|2,781,327|3,774,253| 3,642,860 3,888,000 3,661,067|3,221,592| 2,366,008
1999 4,017,600|3,628,800|4,017,600| 3,888,000{4,017,600| 3,682,436 3,657,860| 4,017,600 3,888,000|4,017,600| 2,744,534 4,017,600
2000 4,017,600|3,628,800(4,017,600|3,888,000/4,017,600)3,881,210|4,017,600|4,017,600| 3,888,000/ 4,017,600 3,888,000/ 4,017,600
2001 4,017,600 3,628,800(4,017,600|3,888,000/4,017,600| 3,888,000|4,017,600|4,017,600| 3,888,000 3,606,293 | 3,888,000 3,583,908
2002 3,456,683 3,628,800(4,017,600| 3,888,000/ 3,870,060 2,695,192 3,897,493|4,017,600| 3,888,000 3,674,760 | 3,888,000/ 4,017,600
2003 4,017,600 3,628,800(4,017,600| 3,888,000 3,945,373|2,900,592| 3,452,460 3,012,968 3,830,077|4,017,600| 1,850,051 4,017,600
2004 2,304,0283,628,800|4,017,600| 3,888,000 2,945,761|2,092,244 4,017,600 3,067,741 | 3,386,148 3,359,814 3,888,000| 4,017,600
2005 4,017,600|3,628,800{4,017,600| 3,888,000 3,233,320{2,503,044|3,041,660|2,903,421|3,154,245|2,483,441|1,803,670| 3,083,699
2006 4,017,600|3,628,800{4,017,600|3,888,000{4,017,600{3,172,249|3,767,406|4,017,600| 3,888,000| 3,517,287 3,605,888 4,017,600
2007 4,017,600|3,628,800|4,017,600| 3,888,000{4,017,600|3,642,681|3,911,186|4,017,600|3,888,000|4,017,600| 3,274,598 2,706,730
2008 4,017,600|3,628,800|4,017,600|3,888,000{3,116,927|2,271,141|3,541,466| 3,656,554|3,253,632|2,442,361| 2,373,489 3,105,447
2009 4,017,600|3,628,800/4,017,600|3,888,000/4,017,600)3,059,611|4,017,600| 3,848,260 3,888,000/4,017,600| 3,888,000/ 4,017,600
2010 4,017,600 3,628,800/4,017,600|3,888,000/4,017,600| 3,888,000|4,017,600|4,017,600| 3,888,000 3,216,034 3,888,000/ 4,017,600
2011 4,017,600|3,628,800/4,017,600|3,888,000/4,017,600| 3,888,000|4,017,600|4,017,600|3,888,000/4,017,600| 3,888,000 3,939,129
2012 4,017,600|3,628,800/4,017,600|3,888,000|4,017,600)| 2,748,198 3,603,086|3,177,288| 3,724,064 | 3,414,587 | 3,002,940|4,017,600
2013 2,572,256 |3,628,800(4,017,600( 3,888,000 3,692,047 | 3,888,000|4,017,600(4,017,600|3,888,000{4,017,600| 3,888,000{4,017,600
2014 4,017,600|3,628,800{4,017,600|3,888,000{4,017,600| 3,888,000 3,842,719|3,677,094|3,888,000| 3,346,120/ 2,479,502 4,017,600
2015 4,017,600|3,628,800{4,017,600|3,888,000{4,017,600|2,642,185|4,017,600| 3,964,653|3,888,000|4,017,600|3,122,205|3,272,183
2016 4,017,600|3,628,800|4,017,600| 3,888,000{4,017,600| 3,669,184|4,017,600| 4,017,600 3,888,000|3,530,980|2,380,115|2,177,523
2017 2,485,263 3,628,800/4,017,600| 3,888,000| 2,719,821 | 2,688,566 |4,017,600|4,017,600| 3,888,000 3,729,533 3,128,830 2,800,972
2018 4,017,600|3,628,800/4,017,600|3,888,000|3,164,854|2,191,631|2,795,180|4,017,600|3,888,000/4,017,600| 3,888,000/ 4,017,600
2019 3,181,2063,628,800/4,017,600|3,888,000/4,017,600]| 2,754,824 3,240,213 3,978,347 3,888,000 3,866,466 | 3,692,023 /4,017,600
2020 4,017,600|3,628,800(4,017,600|3,888,000| 3,390,794 3,496,914|4,017,600| 3,382,687 3,888,000 3,305,040 3,888,000 4,017,600
2021 4,017,600|3,628,800/4,017,600|3,888,000|4,017,600| 3,888,000| 4,017,600 3,937,267 3,888,000/ 2,784,694 | 3,888,000/ 4,017,600
2022 4,017,600|3,628,800{4,017,600|3,888,000{4,017,600| 3,888,000{4,017,600|4,017,600|3,888,000|4,017,600| 3,888,000|4,017,600
2023 4,017,600|3,628,800{4,017,600| 3,888,000 3,753,667|2,807,830|3,336,067|3,012,968|3,392,774|3,277,654| 3,314,353 4,017,600
2024 4,017,600|3,628,800{4,017,600|3,888,000{2,398,028|1,654,941|2,528,161|3,252,601| 3,888,000 3,585,753 1,856,677| 655,149
2025 4,017,600|3,628,800|4,017,600|3,888,000| 3,685,200 3,616,178|3,637,320| 3,006,121 3,565,045 3,839,080/ 3,888,000|4,017,600
2026 4,017,600|3,628,800|4,017,600| 3,888,000{4,017,600| 3,888,000|4,017,600| 3,759,254 3,888,000|4,017,600|3,102,327|3,475,167
2027 4,017,600 3,628,800/4,017,600|3,888,000/4,017,600) 3,821,578 3,698,939|4,017,600| 3,888,000/ 4,017,600 3,888,000/ 4,017,600
2028 4,017,600|3,628,800/4,017,600|3,888,000|3,514,034| 2,860,837 3,514,080 3,622,320/ 3,888,000/ 4,017,600 3,824,539 2,141,276
2029 4,017,600|3,628,800(4,017,600| 3,888,000/ 1,555,889 2,675,314 2,966,347 3,526,467 3,888,000| 3,202,340 3,692,023|4,017,600
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1965 3,548,590(4,211,009|4,662,189|4,511,796|3,807,694|3,319,833|4,483,085|4,243,216|4,511,796|4,192,837|3,730,779|4,662,189
1966 4,662,189|4,211,009|4,662,189|4,511,796|3,076,741 4,511,796 4,395,689 4,584,857 |4,511,796|4,662,189 4,511,796 4,662,189
1967 4,625,391(4,211,009|4,662,189|4,511,796|4,252,623|2,850,813|4,662,189|4,662,189|4,511,796|4,662,189|4,511,796|4,041,139
1968 4,662,1893,339,022|4,662,189|4,511,796|2,329,897 2,666,281 |3,156,246|3,774,452 4,152,403 3,255,310|3,507,802| 2,880,213
1969 2,429,726|4,211,009|4,662,189|4,511,796|3,871,256|2,481,748|3,672,681|4,441,844 4,511,796 4,057,769|4,399,709 4,662,189
1970 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189|4,088,718|4,662,189|4,662,189|4,511,796|4,662,189 4,215,176 |4,662,189
1971 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,096,407 |4,443,360|4,662,189|4,511,796|4,081,605 | 3,054,160|4,662,189
1972 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,662,189|4,648,418|4,511,796|4,558,313|3,061,849|4,662,189
1973 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,662,189|4,425,954|4,511,796|4,662,189 4,511,796 4,662,189
1974 4,662,189|4,211,009|4,662,189|4,511,796|3,044,960|4,511,796|4,662,189|4,662,189|4,511,796|4,662,189|3,461,669|3,957,014
1975 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,403,961 4,594,318 4,662,189 |4,511,796|4,176,946 | 4,092,155 3,628,926
1976 4,662,189|4,211,009|4,662,189|4,511,796|3,410,437|3,981,074|4,498,976|4,662,189 (4,511,796 3,755,854 | 2,731,228 |4,662,189
1977 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189|3,181,434|4,149,389|4,568,967 |4,511,796|4,662,189 4,511,796 4,662,189
1978 4,662,189|4,211,009|4,662,189|4,511,796|3,593,1763,289,078|3,656,790|4,330,612|4,490,712|4,662,1893,254,070|4,662,189
1979 3,918,740(4,211,009|4,662,189|4,511,796|3,982,488|3,043,034 4,220,896 4,529,241 4,511,796 | 3,628,731|2,554,385| 886,449
1980 4,662,189|4,211,009|4,662,189|4,511,796|3,370,711 3,450,544 |3,744,187|3,440,756 |4,511,796|4,089,550 (4,511,796 | 4,662,189
1981 4,662,189|4,211,009|4,662,189|4,511,796|4,085,775|4,211,740|4,662,189|4,267,051|4,511,796|4,662,189 (4,511,796 4,662,189
1982 4,662,189|4,211,009|4,662,189|4,511,796|4,586,319|3,081,479|4,268,567|4,662,189|4,511,796|4,662,189 (4,511,796 4,662,189
1983 4,662,189|4,144,452|4,662,189|4,511,796|3,791,804|4,411,650/3,807,748|4,084,313|4,511,796| 3,700,238 |2,669,717|4,662,189
1984 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,475,140|4,656,3634,511,796|4,662,189 4,511,796 4,662,189
1985 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,662,189|4,529,241 4,511,796 3,430,103 | 3,546,246 | 4,662,189
1986 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,662,189|4,662,189|4,511,796|4,359,6853,623,135|4,662,189
1987 4,662,189|4,211,009|4,662,189(4,511,796|2,941,674|2,543,259|4,069,938|4,076,368 |4,206,225|4,002,153|3,753,845|4,662,189
1988 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,365,517 |4,332,1283,861,849|4,290,802| 3,954,482 2,316,030/ 2,703,551
1989 4,662,189|4,211,009|4,662,189|4,511,796|4,662,1893,458,232|4,618,153|3,798,288|4,511,796|4,662,189 4,511,796 | 4,662,189
1990 4,662,189|4,211,009|4,662,189|3,885,127|1,535,383|4,265,562|3,219,807|3,798,288 4,511,796|4,351,740(4,511,796 | 4,662,189
1991 4,662,189|4,211,009|4,662,189|4,511,796|4,662,1893,950,319|4,662,189|3,933,355|4,511,796|4,462,972|3,753,845|2,661,488
1992 4,662,189|2,548,789|4,662,189(4,511,796|2,719,209 2,228,016 |3,362,820|3,806,233|3,798,715|4,312,014|2,446,741|1,778,175
1993 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189|3,150,678|4,093,773|4,179,655|4,511,796|4,662,189 4,511,796 4,662,189
1994 4,662,189|4,211,009|4,662,189(4,511,796|4,662,189 4,511,796 |4,662,189|4,662,189(4,511,796|4,113,385|4,511,796|4,662,189
1995 4,662,189|4,211,009|4,662,189|4,511,796|3,990,433 3,350,589 |4,181,170|4,505,406 |4,511,796| 3,867,086 | 4,511,796 | 4,662,189
1996 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 3,696,587 |4,133,499|4,662,189(4,511,796|3,962,428 3,961,444 3,427,026
1997 4,662,189|4,211,009|4,662,189|4,202,631|3,752,078|4,081,029|4,662,189|4,662,189|4,511,796|4,033,934 4,511,796 4,662,189
1998 4,662,189|4,211,009|4,662,189|4,511,796|4,077,829 3,227,567 4,379,799 |4,227,325|4,511,796| 4,248,453 |3,738,468| 2,745,613
1999 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,273,251 |4,244,731|4,662,189|4,511,796|4,662,189|3,184,870|4,662,189
2000 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,503,916 |4,662,189|4,662,189|4,511,796|4,662,189|4,511,796|4,662,189
2001 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,662,189|4,662,189|4,511,796|4,184,892|4,511,796|4,158,914
2002 4,011,278|4,211,009|4,662,189|4,511,796|4,490,977|3,127,612|4,522,811|4,662,189 (4,511,796 |4,264,343|4,511,796| 4,662,189
2003 4,662,189|4,211,009|4,662,189|4,511,796|4,578,374 3,365,966 |4,006,377|3,496,372|4,444,579|4,662,189 2,146,876 |4,662,189
2004 2,673,6894,211,009|4,662,189|4,511,796|3,418,382|2,427,926 |4,662,189|3,559,9333,929,426 | 3,898,866 4,511,796 | 4,662,189
2005 4,662,189|4,211,009|4,662,189|4,511,796|3,752,078|2,904,635| 3,529,668 3,369,250 3,660,316/ 2,881,888 | 2,093,054 3,578,451
2006 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 3,681,209 4,371,853 4,662,189 |4,511,796|4,081,605 | 4,184,421 4,662,189
2007 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189|4,227,118|4,538,701|4,662,189|4,511,796|4,662,189|3,799,979|3,141,001
2008 4,662,189|4,211,009|4,662,189|4,511,796|3,617,011|2,635,525|4,109,664 4,243,216 |3,775,649|2,834,217|2,754,295| 3,603,689
2009 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 3,550,499 |4,662,189|4,465,680(4,511,796|4,662,189|4,511,796|4,662,189
2010 4,662,189|4,211,009|4,662,189|4,511,796|4,662,1894,511,796|4,662,189|4,662,189|4,511,796|3,732,018 /4,511,796 4,662,189
2011 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,662,189|4,662,189|4,511,796|4,662,189|4,511,796|4,571,127
2012 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189|3,189,123|4,181,1703,687,056 |4,321,557| 3,962,428 | 3,484,736 | 4,662,189
2013 2,984,952|4,211,009|4,662,189|4,511,796|4,284,403|4,511,796 |4,662,189|4,662,189 4,511,796 |4,662,189|4,511,796 4,662,189
2014 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,459,250|4,267,051 4,511,796 3,882,976 |2,877,316|4,662,189
2015 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 3,066,101 |4,662,189|4,600,747|4,511,796|4,662,189|3,623,135|3,797,177
2016 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189|4,257,873|4,662,189|4,662,189(4,511,796|4,097,495|2,761,984|2,526,888
2017 2,884,002|4,211,009|4,662,189|4,511,796|3,156,192|3,119,923|4,662,189|4,662,189 4,511,796 4,327,904 3,630,824 | 3,250,364
2018 4,662,189|4,211,009|4,662,189|4,511,796|3,672,627|2,543,259|3,243,643|4,662,189|4,511,796|4,662,189|4,511,796|4,662,189
2019 3,691,6024,211,009|4,662,189|4,511,796|4,662,189|3,196,812|3,760,077|4,616,638 4,511,796 |4,486,807|4,284,376 4,662,189
2020 4,662,189|4,211,009|4,662,189|4,511,796|3,934,817|4,057,963|4,662,189|3,925,410(4,511,796| 3,835,305 |4,511,796 | 4,662,189
2021 4,662,189|4,211,009|4,662,189|4,511,796|4,662,1894,511,796|4,662,189|4,568,967 |4,511,796|3,231,474 /4,511,796 4,662,189
2022 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,662,189|4,662,189|4,511,796|4,662,189|4,511,796|4,662,189
2023 4,662,189|4,211,009|4,662,189|4,511,796|4,355,910|3,258,322|3,871,3093,496,372|3,937,115| 3,803,525 |3,846,112|4,662,189
2024 4,662,189|4,211,009|4,662,189|4,511,796|2,782,771|1,920,462|2,933,782|3,774,452|4,511,796|4,161,056 | 2,154,564 | 760,261
2025 4,662,189|4,211,009|4,662,189|4,511,796|4,276,458|4,196,362|4,220,896 3,488,427 |4,137,025|4,455,027 4,511,796 | 4,662,189
2026 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189 4,511,796 |4,662,189|4,362,3934,511,796|4,662,189 3,600,068 4,032,727
2027 4,662,189|4,211,009|4,662,189|4,511,796|4,662,189|4,434,717|4,292,402|4,662,189|4,511,796|4,662,189 (4,511,796 4,662,189
2028 4,662,189|4,211,009|4,662,189|4,511,796|4,077,829|3,319,833|4,077,883|4,203,490(4,511,796|4,662,189 | 4,438,153| 2,484,825
2029 4,662,189|4,211,009|4,662,189|4,511,796|1,805,518|3,104,545|3,442,271|4,092,258|4,511,796|3,716,128|4,284,376|4,662,189

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




TESIS PUCP

\‘\1ENE,3%

§'T' 5

PONTIFICIA

UNIVERSIDAD

CATOLICA
DEL PERU

Tesis publicada con autorizacién del autor

No olvide citar esta tesis

Tabla de ingresos del proyecto (s/.)

ANO |ENERGIA (GWh) |INGRESOS (s/)|  TOTAL
2015

2016

2017 - - -
2018 50.95| 9,392,201.71| 9,392,201.71
2019 50.95| 9,392,201.71| 9,392,201.71
2020 50.95| 9,392,201.71| 9,392,201.71
2021 50.95| 9,392,201.71| 9,392,201.71
2022 50.95| 9,392,201.71| 9,392,201.71
2023 50.95| 9,392,201.71| 9,392,201.71
2024 50.95| 9,392,201.71| 9,392,201.71
2025 50.95| 9,392,201.71 | 9,392,201.71
2026 50.95| 9,392,201.71 | 9,392,201.71
2027 50.95| 9,392,201.71| 9,392,201.71
2028 50.95| 9,392,201.71| 9,392,201.71
2029 50.95| 9,392,201.71 | 9,392,201.71
2030 50.95| 9,392,201.71| 9,392,201.71
2031 50.95| 9,392,201.71 | 9,392,201.71
2032 50.95| 9,392,201.71 | 9,392,201.71
2033 50.95| 9,392,201.71 | 9,392,201.71
2034 50.95| 9,392,201.71 | 9,392,201.71
2035 50.95| 9,392,201.71| 9,392,201.71
2036 50.95| 9,392,201.71 | 9,392,201.71
2037 50.95| 9,392,201.71 | 9,392,201.71
2038 50.95| 9,392,201.71| 9,392,201.71
2039 50.95| 9,392,201.71 | 9,392,201.71
2040 50.95| 9,392,201.71 | 9,392,201.71
2041 50.95| 9,392,201.71 | 9,392,201.71
2042 50.95| 9,392,201.71| 9,392,201.71
2043 50.95| 9,392,201.71| 9,392,201.71
2044 50.95| 9,392,201.71| 9,392,201.71
2045 50.95| 9,392,201.71 | 9,392,201.71
2046 50.95| 9,392,201.71| 9,392,201.71
2047 50.95| 9,392,201.71| 9,392,201.71
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Tabla de egresos del proyecto (s/.)

o - REPUESTOS Y OTROSCOSTOS OSINERGMIN  CANON DE TOTAL
ANO | INVERSION PERSONAL CONSUMIBLES  INDIRECTOS DGE COES AGUA EGRESOS
2015 0 0 0 0 0 0
2016 13,298,511 0 0 0 0 0] 13,298,511
2017 31,029,859 0 0 0 0 0] 31,029,859
2018 0 42,902 39,120 616,702 93,922 93,922 886,567
2019 0 42,902 39,120 616,702 93,922 93,922 886,567
2020 0 42,902 39,120 616,702 93,922 93,922 886,567
2021 0 42,902 39,120 616,702 93,922 93,922 886,567
2022 0 42,902 39,120 616,702 93,922 93,922 886,567
2023 0 42,902 39,120 616,702 93,922 93,922 886,567
2024 0 42,902 39,120 616,702 93,922 93,922 886,567
2025 0 42,902 39,120 616,702 93,922 93,922 886,567
2026 0 42,902 39,120 616,702 93,922 93,922 886,567
2027 0 42,902 39,120 616,702 93,922 93,922 886,567
2028 0 42,902 39,120 616,702 93,922 93,922 886,567
2029 0 42,902 39,120 616,702 93,922 93,922 886,567
2030 0 42,902 39,120 616,702 93,922 93,922 886,567
2031 0 42,902 39,120 616,702 93,922 93,922 886,567
2032 0 42,902 39,120 616,702 93,922 93,922 886,567
2033 0 42,902 39,120 616,702 93,922 93,922 886,567
2034 0 42,902 39,120 616,702 93,922 93,922 886,567
2035 0 42,902 39,120 616,702 93,922 93,922 886,567
2036 0 42,902 39,120 616,702 93,922 93,922 886,567
2037 0 42,902 39,120 616,702 93,922 93,922 886,567
2038 0 42,902 39,120 616,702 93,922 93,922 886,567
2039 0 42,902 39,120 616,702 93,922 93,922 886,567
2040 0 42,902 39,120 616,702 93,922 93,922 886,567
2041 0 42,902 39,120 616,702 93,922 93,922 886,567
2042 0 42,902 39,120 616,702 93,922 93,922 886,567
2043 0 42,902 39,120 616,702 93,922 93,922 886,567
2044 0 42,902 39,120 616,702 93,922 93,922 886,567
2045 0 42,902 39,120 616,702 93,922 93,922 886,567
2046 0 42,902 39,120 616,702 93,922 93,922 886,567
2047 0 42,902 39,120 616,702 93,922 93,922| 886,567

Para los egresos anuales del proyecto, se contemplé gastos personal fijo, repuesto y
combustible, pago al COES, Osinergmin y DGE (1% del ingreso anual) y Canon de agua (1%
del ingreso por energia anual) segun lo indica la LCE (Ley de Concesiones Eléctricas). Los
valores de personal fijo, repuestos y combustibles fueron obtenidos de proyectos similares de
minicentrales hidroeléctricas realizados por empresas peruanas.
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Tabla de flujo econémico

ARIO TOTAL TOTAL FLL'JJO
INGRESOS EGRESOS ECONOMICO

2017 0 13,298,511 -13,298,511
2018 0 31,029,859 -31,029,859
2019 9,392,202 886,567 8,505,634
2020 9,392,202 886,567 8,505,634
2021 9,392,202 886,567 8,505,634
2022 9,392,202 886,567 8,505,634
2023 9,392,202 886,567 8,505,634
2024 9,392,202 886,567 8,505,634
2025 9,392,202 886,567 8,505,634
2026 9,392,202 886,567 8,505,634
2027 9,392,202 886,567 8,505,634
2028 9,392,202 886,567 8,505,634
2029 9,392,202 886,567 8,505,634
2030 9,392,202 886,567 8,505,634
2031 9,392,202 886,567 8,505,634
2032 9,392,202 886,567 8,505,634
2033 9,392,202 886,567 8,505,634
2034 9,392,202 886,567 8,505,634
2035 9,392,202 886,567 8,505,634
2036 9,392,202 886,567 8,505,634
2037 9,392,202 886,567 8,505,634
2038 9,392,202 886,567 8,505,634
2039 9,392,202 886,567 8,505,634
2040 9,392,202 886,567 8,505,634
2041 9,392,202 886,567 8,505,634
2042 9,392,202 886,567 8,505,634
2043 9,392,202 886,567 8,505,634
2044 9,392,202 886,567 8,505,634
2045 9,392,202 886,567 8,505,634
2046 9,392,202 886,567 8,505,634
2047 9,392,202 886,567 8,505,634
2048 9,392,202 886,567 8,505,634

El flujo econdmico es igual al total de ingresos menos el total de egresos
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Tabla de indicadores economicos para diferentes tasas

ANALISIS ECONOMICO

TASA VANB VANC VANE B/C
(US$) (US$) (US$) (ECO)
9%|  81,215580.44 | 4508394321 | 35231,637.23 1.77
10%|  73,173,125.80 | 44,641,170.52 | 28,531,955.28 1.64
11%|  66,272,099.27 | 43,420,858.27 | 22,851,241.01 1.53
| 12%| 6031243038 | 42,30361528 | 1800881510 | 143
13%|  55,134,066.17 | 41,273,849.63 | 13,860,216.54 1.34
14%|  50,608,213.21 | 40,318,940.78 | 10,289,272.43 1.26
15%|  46,630,627.75 | 39,428,605.16 |  7,202,022.59 1.18
16%|  43,116,449.41 | 38594,40751 | 4,522,041.90 1.12
17%|  39,996,203.64 | 37,809,382.60 | 2,186,821.04 1.06
18%|  37,212,693.42 | 37,067,740.93 144,952.49 1.00
19%|  34,718,570.27 | 36,364,638.61 | (1,646,068.34) 0.95
20%|  32,474,427.07 | 3569599658 | (3,221,569.51) 0.91
21%|  30,447,293.11 | 35,058,357.79 | (4,611,064.69) 0.87
2206|  28,609,440.85 | 34,448,773.88 | (5,839,333.03) 0.83
TIR 18.08%

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




‘\ﬂNEg&
PONTIFICIA
UNIVERSIDAD

CATOLICA
DEL PERU

St ol %
TESIS PUCP %

Tabla de flujo financiero (s/.)

FLUJO
INTERES |AMORTIZACION SALDO FINANCIERO
0 0 0 -13,298,511
0 0 0 -17,731,348
1,595,821 55,104 13,243,407 6,854,709
1,589,209 61,717 13,181,690 6,854,709
1,581,803 69,123 13,112,567 6,854,709
1,573,508 77,418 13,035,149 6,854,709
1,564,218 86,708 12,948,441 6,854,709
1,553,813 97,113 12,851,328 6,854,709
1,542,159 108,766 12,742,561 6,854,709
1,529,107 121,818 12,620,743 6,854,709
1,514,489 136,437 12,484,306 6,854,709
1,498,117 152,809 12,331,497 6,854,709
1,479,780 171,146 12,160,351 6,854,709
1,459,242 191,684 11,968,667 6,854,709
1,436,240 214,686 11,753,982 6,854,709
1,410,478 240,448 11,513,534 6,854,709
1,381,624 269,302 11,244,232 6,854,709
1,349,308 301,618 10,942,614 6,854,709
1,313,114 337,812 10,604,802 6,854,709
1,272,576 378,350 10,226,452 6,854,709
1,227,174 423,752 9,802,701 6,854,709
1,176,324 474,602 9,328,099 6,854,709
1,119,372 531,554 8,796,545 6,854,709
1,055,585 595,340 8,201,205 6,854,709
984,145 666,781 7,534,423 6,854,709
904,131 746,795 6,787,628 6,854,709
814,515 836,410 5,951,218 6,854,709
714,146 936,780 5,014,438 6,854,709
601,733 1,049,193 3,965,245 6,854,709
475,829 1,175,096 2,790,149 6,854,709
334,818 1,316,108 1,474,041 6,854,709
176,885 1,474,041 -0 6,854,709

Tabla de indicadores financieros para diferentes tasas

ANALISIS FINANCIERO
VANF VANC(fin) VANC (fin+egresos) B/C
(US$) (US$) (US$) (FIN)
32,148,959.43 14,275,768.48 49,066,621.01 1.66
26,660,364.14 12,862,096.13 46,512,761.66 1.57
21,995,551.19 11,649,059.71 44,276,548.09 1.50
14,583,643.10 9,691,258.25 40,550,423.06 1.36
11,626,323.97 8,895,720.88 38,981,889.23 1.30
9,061,051.59 8,196,555.91 37,569,576.16 1.24
6,826,155.05 7,578,846.89 36,290,294.35 1.19
4,871,181.71 7,030,381.86 35,125,021.93 1.14
3,154,629.14 6,541,106.93 34,058,064.28 1.09
1,642,172.94 6,102,699.36 33,076,397.33 1.05
305,275.27 5,708,232.34 32,169,151.80 1.01
(879,913.08) 5,351,910.37 31,327,206.18 0.97
(1,933,423.08) 5,028,859.63 30,542,863.93 0.94
TIR 20.25%
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1. Descargas medias mensuales y anuales para el caudal de captacion 1.47 m3/s
captadas en la bocatoma

Tabla de descargas medias generadas mensuales y anuales en la bocatoma (m?/s)

ANO ENE FEB | MAR | ABR | MAY | JUN JUL | AGO | SET | OCT | NOV | DIC PROMEDIC
1965 1.14 1.47 1.47 1.47 1.23 1.10 1.44 1.37 1.47 1.35 1.24 1.47 1.35
1966 1.47 1.47 1.47 1.47 0.99 1.47 1.41 1.47 1.47 1.47 1.47 1.47 1.43
1967 1.47 1.47 1.47 1.47 1.37 0.95 1.47 1.47 1.47 1.47 1.47 1.30 1.40
1968 1.47 1.19 1.47 1.47 0.75 0.89 1.02 1.21 1.38 1.05 1.17 0.93 1.17
1969 0.78 1.47 1.47 1.47 1.25 0.83 1.18 1.43 1.47 1.31 1.46 1.47 1.30
1970 1.47 1.47 1.47 1.47 1.47 1.36 1.47 1.47 1.47 1.47 1.40 1.47 1.46
1971 1.47 1.47 1.47 1.47 1.47 1.36 1.43 1.47 1.47 1.31 1.02 1.47 1.41
1972 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.02 1.47 1.43
1973 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.42 1.47 1.47 1.47 1.47 1.47
1974 1.47 1.47 1.47 1.47 0.98 1.47 1.47 1.47 1.47 1.47 1.15 1.27 1.39
1975 1.47 1.47 1.47 1.47 1.47 1.46 1.47 1.47 1.47 1.34 1.36 1.17 1.42
1976 1.47 1.47 1.47 1.47 1.10 1.32 1.45 1.47 1.47 1.21 0.91 1.47 1.36
1977 1.47 1.47 1.47 1.47 1.47 1.06 1.34 1.47 1.47 1.47 1.47 1.47 1.42
1978 1.47 1.47 1.47 1.47 1.16 1.09 1.18 1.39 1.47 1.47 1.08 1.47 1.35
1979 1.26 1.47 1.47 1.47 1.28 1.01 1.36 1.46 1.47 1.17 0.85 0.29 1.21
1980 1.47 1.47 1.47 1.47 1.08 1.15 1.20 1.11 1.47 1.32 1.47 1.47 1.35
1981 1.47 1.47 1.47 1.47 1.31 1.40 1.47 1.37 1.47 1.47 1.47 1.47 1.44
1982 1.47 1.47 1.47 1.47 1.47 1.02 1.37 1.47 1.47 1.47 1.47 1.47 1.42
1983 1.47 1.47 1.47 1.47 1.22 1.47 1.23 1.31 1.47 1.19 0.89 1.47 1.34
1984 1.47 1.47 1.47 1.47 1.47 1.47 1.44 1.47 1.47 1.47 1.47 1.47 1.47
1985 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.46 1.47 1.10 1.18 1.47 1.41
1986 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.40 1.20 1.47 1.44
1987 1.47 1.47 1.47 1.47 0.95 0.85 1.31 1.31 1.40 1.29 1.25 1.47 1.31
1988 1.47 1.47 1.47 1.47 1.47 1.45 1.39 1.24 1.43 1.27 0.77 0.87 1.31
1989 1.47 1.47 1.47 1.47 1.47 1.15 1.47 1.22 1.47 1.47 1.47 1.47 1.42
1990 1.47 1.47 1.47 1.29 0.49 1.42 1.04 1.22 1.47 1.40 1.47 1.47 1.31
1991 1.47 1.47 1.47 1.47 1.47 1.31 1.47 1.27 1.47 1.44 1.25 0.86 1.37
1992 1.47 0.91 1.47 1.47 0.87 0.74 1.08 1.22 1.26 1.39 0.81 0.57 1.11
1993 1.47 1.47 1.47 1.47 1.47 1.05 1.32 1.34 1.47 1.47 1.47 1.47 1.41
1994 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.32 1.47 1.47 1.46
1995 1.47 1.47 1.47 1.47 1.28 1.11 1.35 1.45 1.47 1.24 1.47 1.47 1.39
1996 1.47 1.47 1.47 1.47 1.47 1.23 1.33 1.47 1.47 1.27 1.32 1.10 1.38
1997 1.47 1.47 1.47 1.40 1.21 1.36 1.47 1.47 1.47 1.30 1.47 1.47 1.42
1998 1.47 1.47 1.47 1.47 1.31 1.07 1.41 1.36 1.47 1.37 1.24 0.88 1.33
1999 1.47 1.47 1.47 1.47 1.47 1.42 1.37 1.47 1.47 1.47 1.06 1.47 1.42
2000 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47
2001 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.35 1.47 1.34 1.45
2002 1.29 1.47 1.47 1.47 1.44 1.04 1.46 1.47 1.47 1.37 1.47 1.47 1.41
2003 1.47 1.47 1.47 1.47 1.47 1.12 1.29 1.12 1.47 1.47 0.71 1.47 1.33
2004 0.86 1.47 1.47 1.47 1.10 0.81 1.47 1.15 1.31 1.25 1.47 1.47 1.27
2005 1.47 1.47 1.47 1.47 1.21 0.97 1.14 1.08 1.22 0.93 0.70 1.15 1.19
2006 1.47 1.47 1.47 1.47 1.47 1.22 1.41 1.47 1.47 1.31 1.39 1.47 1.42
2007 1.47 1.47 1.47 1.47 1.47 1.41 1.46 1.47 1.47 1.47 1.26 1.01 1.41
2008 1.47 1.47 1.47 1.47 1.16 0.88 1.32 1.37 1.26 0.91 0.92 1.16 1.24
2009 1.47 1.47 1.47 1.47 1.47 1.18 1.47 1.44 1.47 1.47 1.47 1.47 1.44
2010 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.20 1.47 1.47 1.45
2011 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47
2012 1.47 1.47 1.47 1.47 1.47 1.06 1.35 1.19 1.44 1.27 1.16 1.47 1.36
2013 0.96 1.47 1.47 1.47 1.38 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.42
2014 1.47 1.47 1.47 1.47 1.47 1.47 1.43 1.37 1.47 1.25 0.96 1.47 1.40
2015 1.47 1.47 1.47 1.47 1.47 1.02 1.47 1.47 1.47 1.47 1.20 1.22 1.39
2016 1.47 1.47 1.47 1.47 1.47 1.42 1.47 1.47 1.47 1.32 0.92 0.81 1.35
2017 0.93 1.47 1.47 1.47 1.02 1.04 1.47 1.47 1.47 1.39 1.21 1.05 1.29
2018 1.47 1.47 1.47 1.47 1.18 0.85 1.04 1.47 1.47 1.47 1.47 1.47 1.36
2019 1.19 1.47 1.47 1.47 1.47 1.06 1.21 1.47 1.47 1.44 1.42 1.47 1.38
2020 1.47 1.47 1.47 1.47 1.27 1.35 1.47 1.26 1.47 1.23 1.47 1.47 1.41
2021 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.04 1.47 1.47 1.43
2022 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47
2023 1.47 1.47 1.47 1.47 1.40 1.08 1.25 1.12 1.31 1.22 1.28 1.47 1.33
2024 1.47 1.47 1.47 1.47 0.90 0.64 0.94 1.21 1.47 1.34 0.72 0.24 1.11
2025 1.47 1.47 1.47 1.47 1.38 1.40 1.36 1.12 1.38 1.43 1.47 1.47 1.41
2026 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.40 1.47 1.47 1.20 1.30 1.43
2027 1.47 1.47 1.47 1.47 1.47 1.47 1.38 1.47 1.47 1.47 1.47 1.47 1.46
2028 1.47 1.47 1.47 1.47 1.31 1.10 1.31 1.35 1.47 1.47 1.47 0.80 1.35
2029 1.47 1.47 1.47 1.47 0.58 1.03 1.11 1.32 1.47 1.20 1.42 1.47 1.29
PROMEDIO 1.42 1.46 1.47 1.47 1.31 1.23 1.37 1.38 1.45 1.35 1.27 1.31 1.37
MAXIMO 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47 1.47
MINIMO 0.78 0.91 1.47 1.29 0.49 0.64 0.94 1.08 1.22 0.91 0.70 0.24 1.11
DESV.TIPICA | 0.15 0.08 0.00 0.02 0.23 0.24 0.14 0.12 0.06 0.14 0.24 0.29 0.08
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Tabla de volumenes turbinados mensuales y anuales (m?3)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC

1965 3,057,966 3,556,224 3,937,248 3,810,240 3,281,247 2,860,837 3,863,259 3,656,554 | 3,810,240 3,613,140 3,214,966 3,937,248
1966 3,937,248 3,556,224 3,937,248 3,810,240 2,651,354 3,810,240 3,787,946 | 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248
1967 3,937,248 3,556,224 3,937,248 3,810,240 3,664,660 2,456,663 | 3,937,248 3,937,248 3,810,240/ 3,937,248 3,810,240 3,482,416
1968 3,937,248|2,877,373| 3,937,248 3,810,240/ 2,007,768 | 2,297,644 | 2,719,867 3,252,601 | 3,578,296 | 2,805,234 | 3,022,818 2,481,998
1969 2,093,795|3,556,224 3,937,248 3,810,240 3,336,020 2,138,625 3,164,900| 3,827,720| 3,810,240 3,496,747 3,791,410| 3,937,248
1970 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,523,417 3,937,248 3,937,248 3,810,240 3,937,248 3,632,391 | 3,937,248
1971 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,530,043 3,829,026 | 3,937,248 3,810,240/ 3,517,287 2,631,895 3,937,248
1972 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,937,248 3,810,240 3,928,086 | 2,638,521 | 3,937,248
1973 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,814,027 3,810,240 3,937,248 3,810,240 3,937,248
1974 3,937,248 3,556,224 3,937,248 3,810,240/ 2,623,968 | 3,810,240 3,937,248 3,937,248 3,810,240 3,937,248 | 2,983,063 | 3,409,922
1975 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,795,075 3,937,248 | 3,937,248 3,810,240 3,599,447 3,526,378 3,127,195
1976 3,937,248 3,556,224 3,937,248 3,810,240/ 2,938,914 3,430,656 | 3,876,953 | 3,937,248 3,810,240 3,236,574 | 2,353,612 | 3,937,248
1977 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 2,741,572 3,575,700| 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248
1978 3,937,248 3,556,224 3,937,248 3,810,240 3,096,387 2,834,334 | 3,151,207 3,731,867 3,810,240| 3,937,248 | 2,804,166 | 3,937,248
1979 3,376,940 3,556,224 3,937,248 3,810,240 3,431,874 2,622,308 3,637,320 3,903,033 3,810,240 3,127,027 | 2,201,218| 763,890
1980 3,937,248 3,556,224 3,937,248 3,810,240/ 2,904,681 | 2,973,475 3,226,520 2,965,041 | 3,810,240 3,524,133 3,810,240 3,937,248
1981 3,937,2483,556,224 3,937,248 3,810,240 3,520,880 3,629,430 3,937,248 | 3,677,094 | 3,810,240 3,937,248 3,810,240 3,937,248
1982 3,937,248 3,556,224 | 3,937,248 3,810,240 3,937,248 2,655,437 3,678,400| 3,937,248 | 3,810,240 3,937,248 3,810,240 3,937,248
1983 3,937,248 3,556,224 3,937,248 3,810,240| 3,267,554 3,801,700| 3,281,293 3,519,621 | 3,810,240 3,188,647 2,300,605 3,937,248
1984 3,937,248 3,556,224 3,937,248 3,810,240| 3,937,248 3,810,240| 3,856,413 | 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248
1985 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,903,033 3,810,240 2,955,861 | 3,055,947 3,937,248
1986 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,937,248 3,810,240 3,756,920| 3,122,205 3,937,248
1987 3,937,248 3,556,224 3,937,248 3,810,240/ 2,534,961 | 2,191,631 | 3,507,233 3,512,774 | 3,624,677 | 3,448,820 3,234,843 | 3,937,248
1988 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,761,946 | 3,733,173 3,327,914 3,697,561 | 3,407,740| 1,995,819 2,329,761
1989 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 2,980,101 | 3,937,248 3,273,141 3,810,240 3,937,248 3,810,240 3,937,248
1990 3,937,248 3,556,224 3,937,248 3,347,974 /1,323,102 3,675,810 2,774,640| 3,273,141 3,810,240| 3,750,073 3,810,240 3,937,248
1991 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,404,152 | 3,937,248 3,389,534 3,810,240 3,845,926 3,234,843 | 2,293,514
1992 3,937,248(2,196,397 3,937,248 3,810,240 2,343,255|1,919,973| 2,897,880 3,279,987 3,273,510| 3,715,840/ 2,108,457 1,532,326
1993 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 2,715,069 3,527,773 3,601,780| 3,810,240| 3,937,248 3,810,240 3,937,248
1994 3,937,2483,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,937,248 3,810,240 3,544,673 3,810,240 3,937,248
1995 3,937,248 3,556,224 3,937,248 3,810,240 3,438,720 2,887,340 3,603,086 | 3,882,493 3,810,240 3,332,427 3,810,240 3,937,248
1996 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,185,501 | 3,562,006 | 3,937,248 3,810,240/ 3,414,587|3,413,740| 2,953,210
1997 3,937,2483,556,224 3,937,248 3,621,580 3,233,320 3,516,791 | 3,937,248 3,937,248 3,810,240 3,476,207 3,810,240 3,937,248
1998 3,937,248 3,556,224 3,937,248 3,810,240 3,514,034 | 2,781,327 3,774,253 | 3,642,860 3,810,240 3,661,067 3,221,592 | 2,366,008
1999 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,682,436 | 3,657,860 3,937,248 3,810,240 3,937,248 | 2,744,534 | 3,937,248
2000 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248
2001 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,937,248 3,810,240 3,606,293 3,810,240 3,583,908
2002 3,456,683 3,556,224 3,937,248 3,810,240 3,870,060( 2,695,192 3,897,493 3,937,248 3,810,240/ 3,674,760 3,810,240 3,937,248
2003 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 | 2,900,592 | 3,452,460| 3,012,968 3,810,240| 3,937,248 1,850,051 | 3,937,248
2004 2,304,028 3,556,224|3,937,248 3,810,240 2,945,761|2,092,244| 3,937,248 | 3,067,741 | 3,386,148 3,359,814 3,810,240 3,937,248
2005 3,937,248 3,556,224 3,937,248 3,810,240 3,233,320| 2,503,044 | 3,041,660 2,903,421 | 3,154,245| 2,483,441/ 1,803,670 3,083,699
2006 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,172,249 3,767,406 | 3,937,248 3,810,240/ 3,517,287 3,605,888 | 3,937,248
2007 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,642,681 | 3,911,186 | 3,937,248 | 3,810,240 3,937,248 3,274,598 2,706,730
2008 3,937,248 3,556,224 3,937,248 3,810,240 3,116,927 2,271,141 | 3,541,466 | 3,656,554 | 3,253,632 | 2,442,361 | 2,373,489 3,105,447
2009 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,059,611 | 3,937,248 3,848,260 3,810,240 3,937,248 3,810,240 3,937,248
2010 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,937,248 3,810,240 3,216,034 3,810,240 3,937,248
2011 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248
2012 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 2,748,198 3,603,086 | 3,177,288 | 3,724,064 | 3,414,587 3,002,940 3,937,248
2013 2,572,2563,556,224|3,937,248|3,810,240| 3,692,047 3,810,240| 3,937,248 3,937,248 | 3,810,240|3,937,248| 3,810,240 3,937,248
2014 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,842,719 3,677,094 | 3,810,240 3,346,120/ 2,479,502 | 3,937,248
2015 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 | 2,642,185 3,937,248 3,937,248 3,810,240 3,937,248 3,122,205|3,272,183
2016 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,669,184 | 3,937,248 3,937,248 3,810,240 3,530,980/ 2,380,115 2,177,523
2017 2,485,263 3,556,224|3,937,248|3,810,240| 2,719,821 | 2,688,566 | 3,937,248 | 3,937,248 | 3,810,240 3,729,533 3,128,830/ 2,800,972
2018 3,937,248 3,556,224 3,937,248 3,810,240 3,164,854 (2,191,631 | 2,795,180| 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248
2019 3,181,2063,556,224 3,937,248 3,810,240 3,937,248 | 2,754,824 | 3,240,213 3,937,248 3,810,240 3,866,466 | 3,692,023 | 3,937,248
2020 3,937,248 3,556,224 3,937,248 3,810,240 3,390,794 3,496,914 | 3,937,248 3,382,687 3,810,240| 3,305,040 3,810,240 3,937,248
2021 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,937,248 3,810,240 2,784,694 3,810,240 3,937,248
2022 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248
2023 3,937,248 3,556,224 3,937,248 3,810,240 3,753,667 | 2,807,830| 3,336,067 3,012,968 | 3,392,774 | 3,277,654 | 3,314,353 | 3,937,248
2024 3,937,248 3,556,224 3,937,248 3,810,240/ 2,398,028 | 1,654,941 | 2,528,161 | 3,252,601 | 3,810,240 3,585,753/ 1,856,677| 655,149
2025 3,937,248 3,556,224 3,937,248 3,810,240 3,685,200| 3,616,178 | 3,637,320| 3,006,121 | 3,565,045 3,839,080 3,810,240 3,937,248
2026 3,937,248 3,556,224|3,937,248 3,810,240/ 3,937,248 3,810,240| 3,937,248 3,759,254 | 3,810,240 3,937,248| 3,102,327 3,475,167
2027 3,937,248 3,556,224 3,937,248 3,810,240 3,937,248 3,810,240 3,698,939 3,937,248 3,810,240 3,937,248 3,810,240 3,937,248
2028 3,937,248 3,556,224 3,937,248 3,810,240| 3,514,034 | 2,860,837 3,514,080 3,622,320| 3,810,240 3,937,248 3,810,240/ 2,141,276
2029 3,937,2483,556,224 3,937,248 3,810,240 1,555,889 2,675,314 | 2,966,347 3,526,467 3,810,240| 3,202,340| 3,692,023 3,937,248
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Tabla de energia generada en la minicentral ( KWh)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OoCT NOV DIC

1965 3,541,365|4,118,387|4,559,643|4,412,558 3,799,942 3,313,074 (4,473,958 4,234,577 4,412,558 4,184,300|3,723,183|4,559,643
1966 4,559,643|4,118,387|4,559,643|4,412,558|3,070,477 4,412,558 |4,386,740|4,559,643 4,412,558 | 4,559,643 4,412,558 | 4,559,643
1967 4,559,643|4,118,387|4,559,643|4,412,558|4,243,965|2,845,009|4,559,643|4,559,643|4,412,558 | 4,559,643 4,412,558 4,032,912
1968 4,559,643|3,332,224|4,559,643|4,412,558|2,325,154|2,660,852|3,149,820|3,766,768 4,143,949 3,248,682 | 3,500,661 | 2,874,349
1969 2,424,779|4,118,387|4,559,643|4,412,558 3,863,374 |2,476,696 | 3,665,203 | 4,432,801 4,412,558 4,049,508 4,390,751 4,559,643
1970 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,080,394|4,559,643|4,559,643|4,412,558 4,559,643 | 4,206,595 |4,559,643
1971 4,559,643(4,118,387|4,559,643|4,412,558|4,559,643|4,088,067|4,434,313|4,559,643|4,412,558 |4,073,295|3,047,942 4,559,643
1972 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,559,643|4,412,558 4,549,033 3,055,615 4,559,643
1973 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,416,943 4,412,558 |4,559,643| 4,412,558 | 4,559,643
1974 4,559,643|4,118,387|4,559,643|4,412,558|3,038,761|4,412,558|4,559,643|4,559,643|4,412,558 4,559,643 | 3,454,621 | 3,948,958
1975 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,394,995|4,559,643|4,559,643|4,412,558 4,168,443 4,083,824 3,621,538
1976 4,559,643|4,118,387|4,559,643|4,412,558|3,403,494 (3,972,969 | 4,489,816 4,559,643 4,412,558 | 3,748,207 | 2,725,668 | 4,559,643
1977 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|3,174,957|4,140,941|4,559,643|4,412,558 | 4,559,643 4,412,558 4,559,643
1978 4,559,643|4,118,387|4,559,643|4,412,558|3,585,860|3,282,381 | 3,649,345|4,321,796 |4,412,558 | 4,559,643 | 3,247,445 4,559,643
1979 3,910,762|4,118,387|4,559,643|4,412,558 3,974,380 3,036,839 4,212,302 |4,520,020|4,412,558|3,621,344|2,549,184| 884,644
1980 4,559,643|4,118,387|4,559,643|4,412,558|3,363,849|3,443,519|3,736,564 3,433,751 |4,412,558 | 4,081,224 4,412,558 | 4,559,643
1981 4,559,643|4,118,387|4,559,643|4,412,558|4,077,456|4,203,165|4,559,643 4,258,364 |4,412,558 | 4,559,643 | 4,412,558 4,559,643
1982 4,559,643|4,118,387 4,559,643 |4,412,558|4,559,643 3,075,205 |4,259,876|4,559,643 4,412,558 | 4,559,643 4,412,558 | 4,559,643
1983 4,559,643|4,118,387|4,559,643|4,412,558|3,784,084 4,402,668 3,799,996 |4,075,997 4,412,558 | 3,692,704 | 2,664,282 4,559,643
1984 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,466,029|4,559,643|4,412,558 4,559,643 4,412,558 4,559,643
1985 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,520,020(4,412,558 | 3,423,119 3,539,027 |4,559,643
1986 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,559,643|4,412,558 4,350,809 3,615,759 4,559,643
1987 4,559,643|4,118,387 4,559,643 |4,412,558|2,935,685|2,538,081|4,061,652|4,068,068 4,197,661 |3,994,005| 3,746,203 4,559,643
1988 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,356,629|4,323,308| 3,853,986 | 4,282,066 | 3,946,431 |2,311,315| 2,698,046
1989 4,559,643|4,118,387 4,559,643 |4,412,558|4,559,643 3,451,192 4,559,643 3,790,555 (4,412,558 | 4,559,643| 4,412,558 | 4,559,643
1990 4,559,643|4,118,387|4,559,643|3,877,217|1,532,257|4,256,877|3,213,252| 3,790,555 4,412,558 | 4,342,880 | 4,412,558 | 4,559,643
1991 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|3,942,276|4,559,643 (3,925,347 (4,412,558 | 4,453,885 3,746,203 | 2,656,070
1992 4,559,643|2,543,600|4,559,643|4,412,558|2,713,673|2,223,480|3,355,973| 3,798,484 3,790,982 4,303,235| 2,441,759 1,774,555
1993 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|3,144,264|4,085,439(4,171,145|4,412,558 |4,559,643 4,412,558 4,559,643
1994 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,559,643|4,412,558 4,105,011 4,412,558 4,559,643
1995 4,559,643|4,118,387|4,559,643|4,412,558|3,982,309|3,343,767 (4,172,657 |4,496,233|4,412,558 | 3,859,213 4,412,558 4,559,643
1996 4,559,643|4,118,387 4,559,643 |4,412,558|4,559,643 3,689,061 |4,125,084|4,559,643|4,412,558 3,954,360 3,953,379 3,420,049
1997 4,559,643|4,118,387|4,559,643|4,194,075|3,744,439|4,072,721|4,559,643|4,559,643|4,412,558 4,025,721 4,412,558 4,559,643
1998 4,559,643|4,118,387 4,559,643 |4,412,558|4,069,527 3,220,996 |4,370,882|4,218,719|4,412,558 | 4,239,803 3,730,856 | 2,740,023
1999 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,264,551 4,236,089 (4,559,643 (4,412,558 4,559,643 3,178,386 4,559,643
2000 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,559,643|4,412,558 4,559,643 4,412,558 4,559,643
2001 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,559,643|4,412,558 4,176,371 4,412,558 4,150,447
2002 4,003,111|4,118,387|4,559,643|4,412,558|4,481,834|3,121,244|4,513,603|4,559,643|4,412,558 | 4,255,661 4,412,558 4,559,643
2003 4,559,643(4,118,387|4,559,643|4,412,558|4,559,643|3,359,113|3,998,220| 3,489,254 |4,412,558 | 4,559,643| 2,142,505 | 4,559,643
2004 2,668,245|4,118,387|4,559,643|4,412,558|3,411,423|2,422,983 (4,559,643 3,552,685 3,921,4263,890,929 4,412,558 4,559,643
2005 4,559,643|4,118,387 4,559,643 |4,412,558|3,744,439|2,898,722|3,522,482| 3,362,390 3,652,864 | 2,876,020| 2,088,792 3,571,166
2006 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|3,673,714|4,362,953 (4,559,643 (4,412,558 4,073,295 4,175,902 4,559,643
2007 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,218,511|4,529,461|4,559,643|4,412,558 4,559,643 3,792,242 3,134,606
2008 4,559,643|4,118,387|4,559,643|4,412,558|3,609,647|2,630,160|4,101,297 |4,234,577|3,767,962| 2,828,447 | 2,748,687 | 3,596,352
2009 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|3,543,270|4,559,643 4,456,588 4,412,558 | 4,559,643 4,412,558 4,559,643
2010 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,559,643|4,412,558 | 3,724,420|4,412,558 | 4,559,643
2011 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,559,643|4,412,558 4,559,643 4,412,558 4,559,643
2012 4,559,643(4,118,387 4,559,643 |4,412,558|4,559,643|3,182,630|4,172,657|3,679,549 (4,312,759 3,954,360 3,477,641 4,559,643
2013 2,978,874|4,118,387|4,559,643|4,412,558 (4,275,681 4,412,558 4,559,643 4,559,643 (4,412,558 4,559,643 4,412,558 4,559,643
2014 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,450,171|4,258,364 4,412,558 3,875,071|2,871,458 | 4,559,643
2015 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|3,059,859|4,559,643|4,559,643|4,412,558 4,559,643 3,615,759 3,789,446
2016 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,249,204|4,559,643|4,559,643|4,412,558 4,089,153 |2,756,360(2,521,743
2017 2,878,130|4,118,387|4,559,643|4,412,558 3,149,767 3,113,571 4,559,643 4,559,643 4,412,558 4,319,093 3,623,432 3,243,746
2018 4,559,643|4,118,387|4,559,643|4,412,558|3,665,150|2,538,081|3,237,039|4,559,643|4,412,558 | 4,559,643 4,412,558 4,559,643
2019 3,684,086 |4,118,387|4,559,643|4,412,558|4,559,643|3,190,303|3,752,422|4,559,643 4,412,558 |4,477,672|4,275,653 | 4,559,643
2020 4,559,643|4,118,387|4,559,643|4,412,558|3,926,806|4,049,701|4,559,643|3,917,418|4,412,558 | 3,827,497 |4,412,558 4,559,643
2021 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,559,643 4,412,558 |3,224,895|4,412,558 | 4,559,643
2022 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,559,643|4,559,643|4,412,558 4,559,643 4,412,558 4,559,643
2023 4,559,643|4,118,387|4,559,643|4,412,558|4,347,041 3,251,689 3,863,428 3,489,254 3,929,099 3,795,781 3,838,281 | 4,559,643
2024 4,559,643|4,118,387|4,559,643|4,412,558|2,777,105|1,916,552|2,927,809 3,766,768 | 4,412,558 |4,152,585|2,150,178| 758,714
2025 4,559,643|4,118,387|4,559,643|4,412,558|4,267,752|4,187,819|4,212,302|3,481,325|4,128,602 | 4,445,956 | 4,412,558 | 4,559,643
2026 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558 4,559,643 4,353,511 4,412,558 | 4,559,643 3,592,739 4,024,517
2027 4,559,643|4,118,387|4,559,643|4,412,558|4,559,643|4,412,558|4,283,663|4,559,643|4,412,558 4,559,643 4,412,558 4,559,643
2028 4,559,643|4,118,387|4,559,643|4,412,558|4,069,527 3,313,074 /4,069,581 (4,194,932 4,412,558 |4,559,643|4,412,558 (2,479,767
2029 4,559,643)4,118,387|4,559,643|4,412,558|1,801,842|3,098,225|3,435,263|4,083,926 (4,412,558 3,708,562 (4,275,653 4,559,643
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UNIVERSIDAD

CATOLICA
DEL PERU

Tabla de ingresos del proyecto (s/.)

ARO |ENERGIA (GWh) |INGRESOS (s/)|  TOTAL
2015 - -

2016 - -

2017 - -

2018 50.14 | 9,243,825.65 | 9,243,825.65
2019 50.14 | 9,243,825.65 | 9,243825.65
2020 50.14 | 9,243,825.65 | 9,243,825.65
2021 50.14 | 9,243,825.65 | 9,243,825.65
2022 50.14 | 9,243,825.65 | 9,243,825.65
2023 50.14 | 9,243,825.65 | 9,243,825.65
2024 50.14 | 9,243,825.65 | 9,243,825.65
2025 50.14 | 9,243,825.65 | 9,243,825.65
2026 50.14 | 9,243,825.65 | 9,243,825.65
2027 50.14 | 9,243,825.65 | 9,243,825.65
2028 50.14 | 9,243,825.65 | 9,243,825.65
2029 50.14 | 9,243,825.65 | 9,243,825.65
2030 50.14 | 9,243,825.65 | 9,243,825.65
2031 50.14 | 9,243,825.65 | 9,243,825.65
2032 50.14 | 9,243,825.65 | 9,243,825.65
2033 50.14 | 9,243,825.65 | 9,243,825.65
2034 50.14 | 9,243,825.65 | 9,243,825.65
2035 50.14 | 9,243,825.65 | 9,243,825.65
2036 50.14 | 9,243,825.65 | 9,243,825.65
2037 50.14 | 9,243,825.65 | 9,243,825.65
2038 50.14 | 9,243,825.65 | 9,243,825.65
2039 50.14 | 9,243,825.65 | 9,243,825.65
2040 50.14 | 9,243,825.65 | 9,243,825.65
2041 50.14 | 9,243,825.65 | 9,243,825.65
2042 50.14 | 9,243,825.65 | 9,243,825.65
2043 50.14 | 9,243,825.65 | 9,243,825.65
2044 50.14 | 9,243,825.65 | 9,243,825.65
2045 50.14 | 9,243,825.65 | 9,243,825.65
2046 50.14 | 9,243,825.65 | 9,243,825.65
2047 50.14 | 9,243,825.65 | 9,243,825.65

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




TESIS PUCP

PONTIFICIA
UNIVERSIDAD

CATOLICA
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Tabla de egresos del proyecto (s/.)

< < REPUESTOS Y OTROSCOSTOS OSINERGMIN  CANON DE TOTAL

ANO | INVERSION PERSONAL CONSUMIBLES  INDIRECTOS DGE COES AGUA EGRESOS
2015 0 0 0 0 0 0

2016 12,942,682 0 0 0 0 0| 12,942,682
2017 30,199,592 0 0 0 0 0| 30,199,592
2018 0 42,902 39,120 595,947 92,438 92,438 862,845
2019 0 42,902 39,120 595,947 92,438 92,438 862,845
2020 0 42,902 39,120 595,947 92,438 92,438 862,845
2021 0 42,902 39,120 595,947 92,438 92,438 862,845
2022 0 42,902 39,120 595,947 92,438 92,438 862,845
2023 0 42,902 39,120 595,947 92,438 92,438 862,845
2024 0 42,902 39,120 595,947 92,438 92,438 862,845
2025 0 42,902 39,120 595,947 92,438 92,438 862,845
2026 0 42,902 39,120 595,947 92,438 92,438 862,845
2027 0 42,902 39,120 595,947 92,438 92,438 862,845
2028 0 42,902 39,120 595,947 92,438 92,438 862,845
2029 0 42,902 39,120 595,947 92,438 92,438 862,845
2030 0 42,902 39,120 595,947 92,438 92,438 862,845
2031 0 42,902 39,120 595,947 92,438 92,438 862,845
2032 0 42,902 39,120 595,947 92,438 92,438 862,845
2033 0 42,902 39,120 595,947 92,438 92,438 862,845
2034 0 42,902 39,120 595,947 92,438 92,438 862,845
2035 0 42,902 39,120 595,947 92,438 92,438 862,845
2036 0 42,902 39,120 595,947 92,438 92,438 862,845
2037 0 42,902 39,120 595,947 92,438 92,438 862,845
2038 0 42,902 39,120 595,947 92,438 92,438 862,845
2039 0 42,902 39,120 595,947 92,438 92,438 862,845
2040 0 42,902 39,120 595,947 92,438 92,438 862,845
2041 0 42,902 39,120 595,947 92,438 92,438 862,845
2042 0 42,902 39,120 595,947 92,438 92,438 862,845
2043 0 42,902 39,120 595,947 92,438 92,438 862,845
2044 0 42,902 39,120 595,947 92,438 92,438 862,845
2045 0 42,902 39,120 595,947 92,438 92,438 862,845
2046 0 42,902 39,120 595,947 92,438 92,438 862,845
2047 0 42,902 39,120 595,947 92,438 92,438 862,845

Para los egresos anuales del proyecto, se contemplé gastos personal fijo, repuesto y
combustible, pago al COES, Osinergmin y DGE (1% del ingreso anual) y Canon de agua (1%
del ingreso por energia anual) segun lo indica la LCE (Ley de Concesiones Eléctricas). Los
valores de personal fijo, repuestos y combustibles fueron obtenidos de proyectos similares de
minicentrales hidroeléctricas realizados por empresas peruanas.
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PONTIFICIA
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DEL PERU

Tabla de flujo econémico

ARO TOTAL TOTAL FLL,JJO
INGRESOS EGRESOS ECONOMICO

2017 0 12,942,682 -12,942,682
2018 0 30,199,592 -30,199,592
2019 9,243,826 862,845 8,380,980
2020 9,243,826 862,845 8,380,980
2021 9,243,826 862,845 8,380,980
2022 9,243,826 862,845 8,380,980
2023 9,243,826 862,845 8,380,980
2024 9,243,826 862,845 8,380,980
2025 9,243,826 862,845 8,380,980
2026 9,243,826 862,845 8,380,980
2027 9,243,826 862,845 8,380,980
2028 9,243,826 862,845 8,380,980
2029 9,243,826 862,845 8,380,980
2030 9,243,826 862,845 8,380,980
2031 9,243,826 862,845 8,380,980
2032 9,243,826 862,845 8,380,980
2033 9,243,826 862,845 8,380,980
2034 9,243,826 862,845 8,380,980
2035 9,243,826 862,845 8,380,980
2036 9,243,826 862,845 8,380,980
2037 9,243,826 862,845 8,380,980
2038 9,243,826 862,845 8,380,980
2039 9,243,826 862,845 8,380,980
2040 9,243,826 862,845 8,380,980
2041 9,243,826 862,845 8,380,980
2042 9,243,826 862,845 8,380,980
2043 9,243,826 862,845 8,380,980
2044 9,243,826 862,845 8,380,980
2045 9,243,826 862,845 8,380,980
2046 9,243,826 862,845 8,380,980
2047 9,243,826 862,845 8,380,980
2048 9,243,826 862,845 8,380,980

El flujo econdmico es igual al total de ingresos menos el total de egresos
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TESIS PUCP

PONTIFICIA
UNIVERSIDAD

CATOLICA
DEL PERU

Tabla de indicadores economicos para diferentes tasas

ANALISIS ECONOMICO
TASA VANB VANC VANE B/C
(US$) (US$) (US$) (ECO)

9% 79,932,553.46 | 44,753,549.70 | 35,179,003.76 1.79
10% 72,017,151.86 | 43,446,705.61 | 28,570,446.25 1.66
11% 65,225,146.33 | 42,259,045.28 | 22,966,101.04 1.54
13% 54,263,069.57 | 40,169,484.21 | 14,093,585.36 1.35
14%|  49,808,715.10 | 39,240,125.88 | 10,568,589.22 1.27
15%|  45,893,966.72 | 38,373,612.99 7,520,353.73 1.20
16%|  42,435,304.64 | 37,561,735.99 4,873,568.65 1.13
17% 39,364,351.87 | 36,797,716.01 2,566,635.86 1.07
18% 36,624,814.97 | 36,075,918.46 548,896.50 1.02
19% 34,170,093.46 | 35,391,629.07 | (1,221,535.61) 0.97
20% 31,961,402.77 | 34,740,877.91 | (2,779,475.14) 0.92
21% 29,966,293.05 | 34,120,300.44 | (4,154,007.39) 0.88
22% 28,157,474.81 | 33,527,027.18 | (5,369,552.37) 0.84

TIR 18.30%
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DEL PERU

Tabla de flujo financiero (s/.)

FLUJO
CUOTA INTERES |AMORTIZACION SALDO FINANCIERO
0 0 0 0 -12,942,682
0 0 0 0 -17,256,910
1,606,752 1,553,122 53,630 12,889,052 6,774,228
1,606,752 1,546,686 60,066 12,828,987 6,774,228
1,606,752 1,539,478 67,274 12,761,713 6,774,228
1,606,752 1,531,406 75,346 12,686,367 6,774,228
1,606,752 1,522,364 84,388 12,601,979 6,774,228
1,606,752 1,512,237 94,514 12,507,465 6,774,228
1,606,752 1,500,896 105,856 12,401,608 6,774,228
1,606,752 1,488,193 118,559 12,283,049 6,774,228
1,606,752 1,473,966 132,786 12,150,263 6,774,228
1,606,752 1,458,032 148,720 12,001,543 6,774,228
1,606,752 1,440,185 166,567 11,834,976 6,774,228
1,606,752 1,420,197 186,555 11,648,421 6,774,228
1,606,752 1,397,811 208,941 11,439,480 6,774,228
1,606,752 1,372,738 234,014 11,205,466 6,774,228
1,606,752 1,344,656 262,096 10,943,370 6,774,228
1,606,752 1,313,204 293,548 10,649,822 6,774,228
1,606,752 1,277,979 328,773 10,321,049 6,774,228
1,606,752 1,238,526 368,226 9,952,823 6,774,228
1,606,752 1,194,339 412,413 9,540,410 6,774,228
1,606,752 1,144,849 461,903 9,078,507 6,774,228
1,606,752 1,089,421 517,331 8,561,176 6,774,228
1,606,752 1,027,341 579,411 7,981,765 6,774,228
1,606,752 957,812 648,940 7,332,825 6,774,228
1,606,752 879,939 726,813 6,606,012 6,774,228
1,606,752 792,721 814,031 5,791,981 6,774,228
1,606,752 695,038 911,714 4,880,267 6,774,228
1,606,752 585,632 1,021,120 3,859,147 6,774,228
1,606,752 463,098 1,143,654 2,715,493 6,774,228
1,606,752 325,859 1,280,893 1,434,600 6,774,228
1,606,752 172,152 1,434,600 -0 6,774,228

Tabla de indicadores financieros para diferentes tasas

ANALISIS FINANCIERO
VANF VANC(fin) VANC (fin+egresos) B/C
(US$) (US$) (US$) (FIN)
32,178,809.25 13,893,791.39 47,753,744.21 1.67
26,748,933.32 12,517,944.71 45,268,218.54 1.59
22,133,306.94 11,337,365.53 43,091,839.39 1.51
14,797,655.18 9,431,949.01 39,465,414.38 1.37
11,869,865.24 8,657,697.86 37,938,849.86 1.31
9,329,640.64 7,977,240.46 36,564,326.08 1.26
7,116,030.59 7,376,059.50 35,319,274.05 1.20
5,179,171.02 6,842,269.76 34,185,180.85 1.15
3,478,043.16 6,366,086.37 33,146,771.81 1.10
1,978,722.12 5,939,409.29 32,191,371.34 1.06
653,001.77 5,555,497.02 31,308,401.01 1.02
(522,690.29) 5,208,709.17 30,488,983.35 0.98
(1,568,152.95) 4,894,302.31 29,725,627.76 0.95
TIR 20.54%
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1. Descargas medias mensuales y anuales para el caudal de captacion 1.44 m3/s
captadas en la bocatoma

Tabla de descargas medias generadas mensuales y anuales en la bocatoma (m?/s)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC
1965 114 410 381 167 123 110 144 137 159 135 124 151
1966 401 319 371 243 0.9 153 141 148 170 181 163 176
1967 149 1.76 721 242 137 0.95 163 192 217 231 178 130
1968 155 119 246 180 0.75 0.89 102 121 138 105 117 093
1969 0.78 2.36 314 313 125 0.83 118 143 162 131 146 415
1970 6.02 309 320 297 200 136 153 154 210 199 140 272
1971 367 490 7.02 394 179 136 143 166 183 131 102 183
1972 483 412 848 507 190 160 164 150 168 147 102 241
1973 521 128 7.00 556 204 154 166 142 202 183 190 340
1974 395 449 559 269 0.98 152 157 167 179 169 115 127
1975 221 246 6.61 2.86 174 146 148 158 224 134 136 117
1976 274 4.80 444 256 110 132 145 156 172 121 091 L7
1977 165 6.12 389 234 164 106 134 147 167 156 219 191
1978 211 4n 2.88 182 116 109 118 139 149 156 108 165
1979 126 464 6.15 304 128 101 136 146 2.20 117 0.85 0.29
1980 221 2.00 373 257 108 115 120 11 188 132 196 201
1981 2.10 145 6.07 2.68 131 140 162 137 161 179 190 252
1982 2.29 1.9 339 1.80 148 102 137 209 159 168 209 156
1983 2.39 148 377 375 122 147 123 131 162 119 0.89 179
1984 252 8.75 6.87 419 202 162 144 150 186 191 1.60 345
1985 2.06 363 5.04 395 178 160 173 146 174 110 118 224
1986 4.60 511 6.85 5.15 2.35 183 168 153 178 140 120 171
1987 475 4.86 317 167 0.95 0.85 131 131 140 1.29 125 2.30
1988 387 5.54 343 401 173 145 1.39 124 143 127 0.77 0.87
1989 413 643 6.05 411 1.80 115 149 122 157 159 156 188
1990 264 158 1.88 129 049 142 1.04 122 1.56 140 2.86 234
1991 209 264 5.23 242 180 131 153 127 1.54 144 125 0.86
1992 1.56 0.91 248 1 0.87 0.74 1.08 122 1.26 139 081 057
1993 213 418 511 348 185 1.05 132 134 1.65 165 295 417
1994 488 544 5.37 5.33 263 2.00 1.66 155 190 132 158 170
19% 264 2.30 377 354 1.28 111 135 145 162 124 162 210
19% 372 5.75 517 371 160 123 133 157 167 127 132 110
1997 225 451 297 140 121 136 170 173 1% 130 168 271
1998 495 520 4.88 278 131 107 141 136 158 137 124 0.88
1999 158 4.98 484 378 229 142 137 160 182 150 106 272
2000 443 6.03 555 280 229 150 179 155 182 212 159 268
2001 6.22 523 5.84 383 236 162 173 179 216 135 1 134
2002 129 339 531 338 144 104 146 163 180 137 193 244
2003 4.06 455 538 357 147 112 129 112 148 154 071 L7
2004 0.86 358 323 271 110 081 151 115 131 125 213 312
2005 3.88 374 492 390 121 0.97 114 108 122 0.93 0.70 115
2006 283 419 5.68 463 153 122 141 154 156 131 139 231
2007 456 481 5.82 431 184 141 146 160 197 160 126 101
2008 433 5.60 458 274 116 0.88 132 137 126 091 092 116
2009 349 6.71 579 345 157 118 150 144 163 178 307 449
2010 7.15 429 465 401 171 191 184 158 160 120 154 275
2011 364 6.61 8.03 6.12 242 160 165 156 199 201 178 147
2012 337 6.49 547 449 173 1.06 135 119 144 127 116 251
2013 0.96 6.77 6.79 2.88 138 153 167 178 207 193 169 283
2014 351 379 541 318 171 175 143 137 176 1.25 0.96 168
2015 394 451 5.27 347 191 1.02 164 148 152 159 120 122
2016 2.38 158 3.76 2.66 173 142 187 151 187 132 0.92 0.81
2017 0.93 246 414 191 1.02 1.04 155 173 204 139 121 1.05
2018 313 454 312 252 118 0.85 1.04 159 209 1.86 154 361
2019 119 459 329 2.26 159 1.06 121 149 150 144 142 214
2020 1.66 493 301 291 127 135 150 1.26 180 123 1.66 313
2021 284 370 455 462 2.30 176 1.85 147 162 104 152 218
2022 231 413 291 357 201 2.08 1.86 202 250 2.3 339 422
2023 6.12 207 439 241 140 1.08 1.25 112 131 1.22 1.28 214
2024 2.9 4.99 5.78 239 0.90 0.64 0.94 121 168 134 0.72 0.24
2025 235 541 402 18 138 140 136 112 138 143 170 151
2026 417 5.80 550 3.06 188 151 153 140 182 170 120 130
2027 260 561 9.23 503 235 147 138 164 166 202 233 186
2028 152 290 391 223 131 110 131 13 170 155 148 0.80
2029 1% 159 221 167 0.58 103 111 132 164 120 142 331
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Tabla de volumenes turbinados mensuales y anuales (m3)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET ocCT NOV DIC

1965 3,057,966 3,483,648 3,856,896 3,732,480 3,281,247| 2,860,837 3,856,896 | 3,656,554 | 3,732,480 3,613,140 3,214,966 | 3,856,896
1966 3,856,896 3,483,648 3,856,896 3,732,480 2,651,354 3,732,480 3,787,946 3,856,896 | 3,732,480 3,856,896 | 3,732,480 3,856,896
1967 3,856,896 3,483,648 3,856,896 3,732,480 3,664,660 2,456,663 | 3,856,896 | 3,856,896 | 3,732,480 3,856,896 3,732,480 3,482,416
1968 3,856,896|2,877,373| 3,856,896 3,732,480|2,007,768|2,297,644|2,719,867| 3,252,601 | 3,578,296 | 2,805,234 | 3,022,818 2,481,998
1969 2,093,795|3,483,648 3,856,896 3,732,480 3,336,020| 2,138,625 3,164,900 3,827,720 3,732,480 3,496,747 3,732,480 3,856,896
1970 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,523,417| 3,856,896 | 3,856,896 | 3,732,480 3,856,896 3,632,391 | 3,856,896
1971 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,530,043 3,829,026 | 3,856,896 | 3,732,480 3,517,287 2,631,895 3,856,896
1972 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,856,896 | 2,638,521 | 3,856,896
1973 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,814,027 | 3,732,480 3,856,896 3,732,480 3,856,896
1974 3,856,896 3,483,648 3,856,896 3,732,480 2,623,968 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,856,896 | 2,983,063 3,409,922
1975 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,599,447 3,526,378|3,127,195
1976 3,856,896 3,483,648 3,856,896 3,732,480 2,938,914 3,430,656 3,856,896 | 3,856,896 | 3,732,480 3,236,574 | 2,353,612 3,856,896
1977 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 2,741,572|3,575,700| 3,856,896 | 3,732,480 3,856,896 | 3,732,480 3,856,896
1978 3,856,896 3,483,648 3,856,896 3,732,480|3,096,387| 2,834,334 3,151,207 3,731,867 3,732,480 3,856,896 | 2,804,166 | 3,856,896
1979 3,376,940 3,483,648 3,856,896 3,732,480 3,431,874 2,622,308 3,637,320 3,856,896 | 3,732,480 3,127,027 2,201,218| 763,890
1980 3,856,896 3,483,648 3,856,896 3,732,480 2,904,681|2,973,475|3,226,520| 2,965,041 | 3,732,480 3,524,133 3,732,480 3,856,896
1981 3,856,896 3,483,648 3,856,896 3,732,480 3,520,880 3,629,430 3,856,896 | 3,677,094 | 3,732,480 3,856,896 | 3,732,480 3,856,896
1982 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 2,655,437 3,678,400 3,856,896 | 3,732,480 3,856,896 | 3,732,480 3,856,896
1983 3,856,896 3,483,648 3,856,896 3,732,480 3,267,554 3,732,480 3,281,293 3,519,621 | 3,732,480 3,188,647 2,300,605| 3,856,896
1984 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,413 3,856,896 | 3,732,480 3,856,896 | 3,732,480 3,856,896
1985 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 2,955,861 | 3,055,947 3,856,896
1986 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,756,920 3,122,205 3,856,896
1987 3,856,896 3,483,648 3,856,896 3,732,480|2,534,961|2,191,631|3,507,233|3,512,774| 3,624,677 | 3,448,820 3,234,843 3,856,896
1988 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,733,173 3,327,914 3,697,561 | 3,407,740/ 1,995,819| 2,329,761
1989 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 2,980,101 | 3,856,896 3,273,141 | 3,732,480 3,856,896 | 3,732,480 3,856,896
1990 3,856,896 3,483,648 3,856,896 3,347,974|1,323,102|3,675,810|2,774,640| 3,273,141 3,732,480 3,750,073 3,732,480 3,856,896
1991 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,404,152 3,856,896 | 3,389,534 | 3,732,480 3,845,926 3,234,843 2,293,514
1992 3,856,8962,196,397 3,856,896 3,732,480 2,343,255|1,919,973|2,897,880| 3,279,987 3,273,510 3,715,840 2,108,457| 1,532,326
1993 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 2,715,069 3,527,773| 3,601,780 3,732,480 3,856,896 | 3,732,480 3,856,896
1994 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,544,673 3,732,480 3,856,896
1995 3,856,896 3,483,648 3,856,896 3,732,480 3,438,720| 2,887,340 3,603,086 | 3,856,896 | 3,732,480 3,332,427 3,732,480 3,856,896
1996 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,185,501 | 3,562,006 | 3,856,896 | 3,732,480 3,414,587 3,413,740| 2,953,210
1997 3,856,896 3,483,648 3,856,896 3,621,580 3,233,320 3,516,791 3,856,896 | 3,856,896 | 3,732,480 3,476,207 3,732,480 3,856,896
1998 3,856,896 3,483,648 3,856,896 3,732,480 3,514,034| 2,781,327 3,774,253 3,642,860 3,732,480 3,661,067 3,221,592 | 2,366,008
1999 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,682,436 3,657,860 3,856,896 | 3,732,480 3,856,896 | 2,744,534 3,856,896
2000 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,856,896 | 3,732,480 3,856,896
2001 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,606,293 | 3,732,480 3,583,908
2002 3,456,683 3,483,648 3,856,896 3,732,480 3,856,896 2,695,192 3,856,896 | 3,856,896 | 3,732,480 3,674,760 3,732,480 3,856,896
2003 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 2,900,592 3,452,460 3,012,968 | 3,732,480 3,856,896 | 1,850,051 | 3,856,896
2004 2,304,028 3,483,648 3,856,896 3,732,480| 2,945,761| 2,092,244 3,856,896 | 3,067,741 | 3,386,148 | 3,359,814 3,732,480 3,856,896
2005 3,856,896 3,483,648 3,856,896 3,732,480 3,233,320| 2,503,044 3,041,660| 2,903,421 | 3,154,245 2,483,441 1,803,670 3,083,699
2006 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,172,249 3,767,406 | 3,856,896 | 3,732,480 3,517,287 3,605,888 3,856,896
2007 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,642,681 | 3,856,896 | 3,856,896 | 3,732,480 3,856,896 3,274,598 2,706,730
2008 3,856,896 3,483,648 3,856,896 3,732,480|3,116,927|2,271,141| 3,541,466 | 3,656,554 | 3,253,632 | 2,442,361 | 2,373,489 3,105,447
2009 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,059,611 3,856,896 | 3,848,260 3,732,480 3,856,896 | 3,732,480 3,856,896
2010 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,216,034 3,732,480 3,856,896
2011 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,856,896 | 3,732,480 3,856,896
2012 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 2,748,198 3,603,086 3,177,288 3,724,064 | 3,414,587 3,002,940/ 3,856,896
2013 2,572,256|3,483,648 3,856,896 3,732,480 3,692,047 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,856,896 | 3,732,480 3,856,896
2014 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,842,719|3,677,094 | 3,732,480 3,346,120 2,479,502 | 3,856,896
2015 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 2,642,185| 3,856,896 | 3,856,896 | 3,732,480 3,856,896 | 3,122,205 3,272,183
2016 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,669,184 3,856,896 | 3,856,896 | 3,732,480 3,530,980/ 2,380,115|2,177,523
2017 2,485,263 3,483,648 3,856,896 3,732,480| 2,719,821 2,688,566 3,856,896 | 3,856,896 | 3,732,480 3,729,533 3,128,830/ 2,800,972
2018 3,856,896 3,483,648 3,856,896 3,732,480 3,164,854|2,191,631|2,795,180| 3,856,896 | 3,732,480 3,856,896 | 3,732,480 3,856,896
2019 3,181,206 3,483,648 3,856,896 3,732,480 3,856,896 2,754,824 3,240,213 3,856,896 | 3,732,480 3,856,896 | 3,692,023 3,856,896
2020 3,856,896 3,483,648 3,856,896 3,732,480 3,390,794 3,496,914 3,856,896 | 3,382,687 | 3,732,480 3,305,040 3,732,480 3,856,896
2021 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 2,784,694 | 3,732,480 3,856,896
2022 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,856,896 | 3,732,480 3,856,896 | 3,732,480 3,856,896
2023 3,856,896 3,483,648 3,856,896 3,732,480 3,753,667| 2,807,830 3,336,067| 3,012,968 | 3,392,774 | 3,277,654 3,314,353 3,856,896
2024 3,856,896 3,483,648 3,856,896 3,732,480/ 2,398,028 1,654,941|2,528,161 3,252,601 | 3,732,480 3,585,753 | 1,856,677| 655,149
2025 3,856,896 3,483,648 3,856,896 3,732,480 3,685,200 3,616,178 3,637,320| 3,006,121 | 3,565,045 | 3,839,080 3,732,480 3,856,896
2026 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,856,896 | 3,759,254 | 3,732,480 3,856,896 3,102,327 3,475,167
2027 3,856,896 3,483,648 3,856,896 3,732,480 3,856,896 3,732,480 3,698,939 3,856,896 | 3,732,480 3,856,896 | 3,732,480/ 3,856,896
2028 3,856,896 3,483,648 3,856,896 3,732,480| 3,514,034 2,860,837| 3,514,080 3,622,320 3,732,480 3,856,896 | 3,732,480| 2,141,276
2029 3,856,896 3,483,648 3,856,896 3,732,480/ 1,555,889 2,675,314|2,966,347| 3,526,467 | 3,732,480 3,202,340 3,692,023 3,856,896
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Tabla de energia generada en la minicentral ( kWh)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC

1965 3,547,740|4,041,6014,474,629|4,330,286|3,806,782|3,319,0384,474,629|4,242,199|4,330,286|4,191,832|3,729,885 4,474,629
1966 4,474,629|4,041,601|4,474,629|4,330,286|3,076,004 4,330,286 4,394,636 4,474,629 4,330,286 4,474,629 4,330,286 4,474,629
1967 4,474,629|4,041,601 (4,474,629 4,330,286 (4,251,604 |2,850,130|4,474,629|4,474,629|4,330,286 4,474,629 4,330,286 4,040,171
1968 4,474,629|3,338,222(4,474,629|4,330,286|2,329,339|2,665,642|3,155,490|3,773,548 4,151,408 3,254,530 3,506,962 | 2,879,523
1969 2,429,144|4,041,601|4,474,629|4,330,286|3,870,328|2,481,154|3,671,801|4,440,780|4,330,286 |4,056,797|4,330,286 |4,474,629
1970 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|4,087,739|4,474,629|4,474,629|4,330,286 4,474,629 (4,214,167 |4,474,629
1971 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|4,095,426 |4,442,295|4,474,629 4,330,286 4,080,627 |3,053,428|4,474,629
1972 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,474,629|4,330,286 4,474,629 3,061,115 4,474,629
1973 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,424,894 4,330,286 4,474,629 4,330,286 4,474,629
1974 4,474,629|4,041,601 (4,474,629 4,330,286 3,044,231 (4,330,286 |4,474,629|4,474,629|4,330,286 4,474,629 3,460,840 3,956,067
1975 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,474,629|4,330,286 4,175,946 4,091,175 3,628,057
1976 4,474,629|4,041,601|4,474,629|4,330,286|3,409,620|3,980,121|4,474,629|4,474,629 4,330,286 3,754,954 2,730,574 (4,474,629
1977 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|3,180,672|4,148,395|4,474,629|4,330,286 4,474,629 4,330,286 |4,474,629
1978 4,474,629|4,041,601|4,474,629|4,330,286|3,592,315|3,288,290|3,655,914|4,329,575|4,330,286 |4,474,629 3,253,291 (4,474,629
1979 3,917,801|4,041,6014,474,629|4,330,286 3,981,534 3,042,306 |4,219,885|4,474,629|4,330,286|3,627,862|2,553,773| 886,237
1980 4,474,629|4,041,601|4,474,629|4,330,286|3,369,904|3,449,717|3,743,290|3,439,932 4,330,286 4,088,570 (4,330,286 4,474,629
1981 4,474,629|4,041,601 (4,474,629 4,330,286 (4,084,796 |4,210,731|4,474,629|4,266,029 4,330,286 | 4,474,629 4,330,286 | 4,474,629
1982 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|3,080,741|4,267,544|4,474,629|4,330,286 4,474,629 4,330,286 |4,474,629
1983 4,474,629|4,041,601|4,474,629|4,330,286|3,790,896 4,330,286 |3,806,836|4,083,335|4,330,286 3,699,351 |2,669,078|4,474,629
1984 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|4,330,286|4,474,068|4,474,629|4,330,286 4,474,629 4,330,286 |4,474,629
1985 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,474,629 4,330,286 3,429,281 |3,545,397|4,474,629
1986 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,474,629|4,330,286 | 4,358,641 3,622,267 |4,474,629
1987 4,474,629|4,041,601|4,474,629|4,330,286|2,940,969|2,542,650|4,068,963|4,075,391|4,205,217|4,001,195|3,752,946 (4,474,629
1988 4,474,629|4,041,601 (4,474,629 4,330,286 |4,474,629|4,330,286|4,331,090| 3,860,924 4,289,774 |3,953,535| 2,315,476 | 2,702,903
1989 4,474,629|4,041,601 (4,474,629 4,330,286 |4,474,629|3,457,404|4,474,629|3,797,378|4,330,286 4,474,629 4,330,286 |4,474,629
1990 4,474,629|4,041,601 (4,474,629 |3,884,196|1,535,015|4,264,540|3,219,036|3,797,378 4,330,286 | 4,350,697 |4,330,286 | 4,474,629
1991 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|3,949,373|4,474,629|3,932,413|4,330,286 | 4,461,903 3,752,946 | 2,660,851
1992 4,474,629|2,548,179|4,474,629|4,330,286|2,718,558|2,227,483|3,362,014 3,805,321 3,797,806 4,310,981 |2,446,155(1,777,749
1993 4,474,629|4,041,601 (4,474,629 /4,330,286 |4,474,629|3,149,924|4,092,793|4,178,653|4,330,286 4,474,629 4,330,286 |4,474,629
1994 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,474,629 4,330,286 (4,112,400 4,330,286 (4,474,629
1995 4,474,629|4,041,601 (4,474,629 |4,330,286|3,989,477|3,349,786|4,180,168|4,474,629|4,330,286 | 3,866,160 (4,330,286 |4,474,629
1996 4,474,629|4,041,601 (4,474,629 /4,330,286 |4,474,629|3,695,701|4,132,509|4,474,629|4,330,286|3,961,478| 3,960,496 | 3,426,205
1997 4,474,629|4,041,601(4,474,629|4,201,625|3,751,180|4,080,052|4,474,629|4,474,629|4,330,286 4,032,968 | 4,330,286 | 4,474,629
1998 4,474,629|4,041,601 (4,474,629 |4,330,286|4,076,853|3,226,794|4,378,750|4,226,313 4,330,286 |4,247,435|3,737,572| 2,744,956
1999 4,474,629|4,041,601|4,474,629|4,330,286 4,474,629 (4,272,227 |4,243,714|4,474,629 4,330,286 4,474,629 |3,184,108|4,474,629
2000 4,474,629|4,041,601 (4,474,629 /4,330,286 |4,474,629|4,330,286|4,474,629|4,474,629|4,330,286 4,474,629 4,330,286 |4,474,629
2001 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,474,629 4,330,286 4,183,889 4,330,286 (4,157,918
2002 4,010,317|4,041,601(4,474,629|4,330,286|4,474,629|3,126,863|4,474,629|4,474,629|4,330,286 | 4,263,322 (4,330,286 |4,474,629
2003 4,474,629|4,041,601 (4,474,629 /4,330,286 |4,474,629|3,365,160|4,005,417|3,495,535|4,330,286 |4,474,629 (2,146,361 4,474,629
2004 2,673,048|4,041,601)4,474,629|4,330,286|3,417,564|2,427,345|4,474,629| 3,559,081 |3,928,485|3,897,932|4,330,286 | 4,474,629
2005 4,474,629|4,041,601(4,474,629|4,330,286|3,751,180|2,903,939|3,528,823|3,368,443|3,659,439 2,881,197 (2,092,552 | 3,577,594
2006 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|3,680,327|4,370,806 4,474,629 4,330,286 4,080,627 |4,183,419|4,474,629
2007 4,474,629|4,041,601 (4,474,629 /4,330,286 |4,474,629|4,226,105|4,474,629|4,474,629|4,330,286 4,474,629 3,799,068 | 3,140,249
2008 4,474,629|4,041,601|4,474,629|4,330,286|3,616,145|2,634,894|4,108,679|4,242,199|3,774,745|2,833,538|2,753,635| 3,602,826
2009 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|3,549,648|4,474,629|4,464,610|4,330,286 4,474,629 4,330,286 | 4,474,629
2010 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,474,629 4,330,286 (3,731,124 4,330,286 (4,474,629
2011 4,474,629|4,041,601 (4,474,629 /4,330,286 |4,474,629|4,330,286|4,474,629|4,474,629|4,330,286 4,474,629 4,330,286 | 4,474,629
2012 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|3,188,359|4,180,168|3,686,172|4,320,522|3,961,478 3,483,901 4,474,629
2013 2,984,237|4,041,601(4,474,629|4,330,286|4,283,377|4,330,286 (4,474,629 (4,474,629|4,330,286 |4,474,629|4,330,286 4,474,629
2014 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|4,330,286|4,458,182|4,266,029 4,330,286 | 3,882,046 (2,876,627 | 4,474,629
2015 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|3,065,367|4,474,629|4,474,629 4,330,286 4,474,629 3,622,267|3,796,267
2016 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|4,256,853|4,474,629|4,474,629|4,330,286 4,096,514 |2,761,322| 2,526,283
2017 2,883,311|4,041,601|4,474,629|4,330,286|3,155,437|3,119,176|4,474,629(4,474,629|4,330,286 |4,326,868|3,629,954 | 3,249,585
2018 4,474,629|4,041,601(4,474,629|4,330,286|3,671,747|2,542,650|3,242,866|4,474,629|4,330,286 4,474,629 4,330,286 | 4,474,629
2019 3,690,718|4,041,601)4,474,629|4,330,286|4,474,629|3,196,046|3,759,177|4,474,629|4,330,286|4,474,629|4,283,350 4,474,629
2020 4,474,629|4,041,601|4,474,629|4,330,286|3,933,874|4,056,991 |4,474,629|3,924,470|4,330,286 | 3,834,387 4,330,286 4,474,629
2021 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,474,629|4,330,286|3,230,700|4,330,286 |4,474,629
2022 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,474,629 4,330,286 4,474,629 4,330,286 (4,474,629
2023 4,474,629|4,041,601 (4,474,629 4,330,286 4,354,866 |3,257,542|3,870,382|3,495,535|3,936,172|3,802,614 3,845,190 4,474,629
2024 4,474,629|4,041,601|4,474,629|4,330,286|2,782,104|1,920,002|2,933,079|3,773,548|4,330,286|4,160,060(2,154,048| 760,079
2025 4,474,629|4,041,601 (4,474,629 4,330,286 (4,275,434 |4,195,357|4,219,885|3,487,591 4,136,034 4,453,960 4,330,286 | 4,474,629
2026 4,474,629|4,041,601(4,474,629|4,330,286|4,474,629|4,330,286|4,474,629|4,361,348|4,330,286 4,474,629 3,599,206 | 4,031,761
2027 4,474,629|4,041,601|4,474,629|4,330,286|4,474,629|4,330,286|4,291,374|4,474,629 4,330,286 4,474,629 4,330,286 4,474,629
2028 4,474,629|4,041,601(4,474,629|4,330,286|4,076,853|3,319,038|4,076,906|4,202,483 4,330,286 |4,474,629 4,330,286 | 2,484,230
2029 4,474,629]4,041,6014,474,629|4,330,286|1,805,085|3,103,802|3,441,447|4,091,278|4,330,286|3,715,238|4,283,350(4,474,629
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Tabla de ingresos del proyecto (s/.)

ANO |ENERGIA (GWh) [INGRESOS (s/.)|  TOTAL
2015 - -

2016 - -

2017 - -

2018 4950 | 9,126,029.31 | 9,126,029.31
2019 4950 | 9,126,029.31 | 9,126,029.31
2020 4950| 9,126,029.31 | 9,126,029.31
2021 4950| 9,126,029.31 | 9,126,029.31
2022 4950| 9,126,029.31 | 9,126,029.31
2023 4950 | 9,126,029.31 | 9,126,029.31
2024 4950 | 9,126,029.31 | 9,126,029.31
2025 4950| 9,126,029.31 | 9,126,029.31
2026 4950| 9,126,029.31 | 9,126,029.31
2027 4950 | 9,126,029.31 | 9,126,029.31
2028 4950| 9,126,029.31 | 9,126,029.31
2029 4950 | 9,126,029.31 | 9,126,029.31
2030 4950 | 9,126,029.31 | 9,126,029.31
2031 4950 | 9,126,029.31 | 9,126,029.31
2032 4950| 9,126,029.31 | 9,126,029.31
2033 4950| 9,126,029.31 | 9,126,029.31
2034 4950| 9,126,029.31 | 9,126,029.31
2035 4950 | 9,126,029.31 | 9,126,029.31
2036 4950 | 9,126,029.31 | 9,126,029.31
2037 4950 | 9,126,029.31 | 9,126,029.31
2038 4950| 9,126,029.31 | 9,126,029.31
2039 4950 | 9,126,029.31 | 9,126,029.31
2040 4950| 9,126,029.31 | 9,126,029.31
2041 4950 | 9,126,029.31 | 9,126,029.31
2042 4950| 9,126,029.31 | 9,126,029.31
2043 4950| 9,126,029.31 | 9,126,029.31
2044 4950 | 9,126,029.31 | 9,126,029.31
2045 4950 | 9,126,029.31 | 9,126,029.31
2046 4950 | 9,126,029.31 | 9,126,029.31
2047 4950| 9,126,029.31 | 9,126,029.31
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Tabla de egresos del proyecto (s/.)

- : REPUESTOS Y OTROSCOSTOS OSINERGMIN CANON DE TOTAL
ANO | INVERSION PERSONAL CONSUMIBLES  INDIRECTOS DGE COES AGUA EGRESOS
2015 0 0 0 0 0 0
2016 12,730,784 0 0 0 0 0] 12,730,784
2017 29,705,163 0 0 0 0 0] 29,705,163
2018 0 42,902 39,120 584,177 91,260 91,260| 848,719
2019 0 42,902 39,120 584,177 91,260 91,260| 848,719
2020 0 42,902 39,120 584,177 91,260 91,260 848,719
2021 0 42,902 39,120 584,177 91,260 91,260 848,719
2022 0 42,902 39,120 584,177 91,260 91,260| 848,719
2023 0 42,902 39,120 584,177 91,260 91,260| 848,719
2024 0 42,902 39,120 584,177 91,260 91,260 848,719
2025 0 42,902 39,120 584,177 91,260 91,260| 848,719
2026 0 42,902 39,120 584,177 91,260 91,260 848,719
2027 0 42,902 39,120 584,177 91,260 91,260 848,719
2028 0 42,902 39,120 584,177 91,260 91,260 848,719
2029 0 42,902 39,120 584,177 91,260 91,260 848,719
2030 0 42,902 39,120 584,177 91,260 91,260| 848,719
2031 0 42,902 39,120 584,177 91,260 91,260| 848,719
2032 0 42,902 39,120 584,177 91,260 91,260| 848,719
2033 0 42,902 39,120 584,177 91,260 91,260 848,719
2034 0 42,902 39,120 584,177 91,260 91,260| 848,719
2035 0 42,902 39,120 584,177 91,260 91,260 848,719
2036 0 42,902 39,120 584,177 91,260 91,260 848,719
2037 0 42,902 39,120 584,177 91,260 91,260| 848,719
2038 0 42,902 39,120 584,177 91,260 91,260| 848,719
2039 0 42,902 39,120 584,177 91,260 91,260| 848,719
2040 0 42,902 39,120 584,177 91,260 91,260 848,719
2041 0 42,902 39,120 584,177 91,260 91,260| 848,719
2042 0 42,902 39,120 584,177 91,260 91,260 848,719
2043 0 42,902 39,120 584,177 91,260 91,260 848,719
2044 0 42,902 39,120 584,177 91,260 91,260| 848,719
2045 0 42,902 39,120 584,177 91,260 91,260 848,719
2046 0 42,902 39,120 584,177 91,260 91,260 848,719
2047 0 42,902 39,120 584,177 91,260 91,260] 848,719

Para los egresos anuales del proyecto, se contemplé gastos personal fijo, repuesto y
combustible, pago al COES, Osinergmin y DGE (1% del ingreso anual) y Canon de agua (1%
del ingreso por energia anual) segun lo indica la LCE (Ley de Concesiones Eléctricas). Los
valores de personal fijo, repuestos y combustibles fueron obtenidos de proyectos similares de
minicentrales hidroeléctricas realizados por empresas peruanas.
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Tabla de flujo econémico

ARO TOTAL TOTAL FLl,J.]O
INGRESOS EGRESOS ECONOMICO

2017 0 12,730,784 -12,730,784
2018 0 29,705,163 -29,705,163
2019 9,126,029 848,719 8,277,310
2020 9,126,029 848,719 8,277,310
2021 9,126,029 848,719 8,277,310
2022 9,126,029 848,719 8,277,310
2023 9,126,029 848,719 8,277,310
2024 9,126,029 848,719 8,277,310
2025 9,126,029 848,719 8,277,310
2026 9,126,029 848,719 8,277,310
2027 9,126,029 848,719 8,277,310
2028 9,126,029 848,719 8,277,310
2029 9,126,029 848,719 8,277,310
2030 9,126,029 848,719 8,277,310
2031 9,126,029 848,719 8,277,310
2032 9,126,029 848,719 8,277,310
2033 9,126,029 848,719 8,277,310
2034 9,126,029 848,719 8,277,310
2035 9,126,029 848,719 8,277,310
2036 9,126,029 848,719 8,277,310
2037 9,126,029 848,719 8,277,310
2038 9,126,029 848,719 8,277,310
2039 9,126,029 848,719 8,277,310
2040 9,126,029 848,719 8,277,310
2041 9,126,029 848,719 8,277,310
2042 9,126,029 848,719 8,277,310
2043 9,126,029 848,719 8,277,310
2044 9,126,029 848,719 8,277,310
2045 9,126,029 848,719 8,277,310
2046 9,126,029 848,719 8,277,310
2047 9,126,029 848,719 8,277,310
2048 9,126,029 848,719 8,277,310

El flujo econdmico es igual al total de ingresos menos el total de egresos
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Tabla de indicadores economicos para diferentes tasas

ANALISIS ECONOMICO

TASA VANB VANC VANE B/C
(US$) (US$) (US$) (ECO)
9%|  78,913,953.26 | 44,020,842.64 | 34,893,110.62 1.79
10%|  71,099,419.57 | 42,735394.26 | 28,364,025.32 1.66
64,393,066.24 | 41,567,178.35 | 22,826,787.88
13%|  53,571,581.92 | 39,511,827.67 | 14,059,754.25 1.36
14%|  49,173,990.38 | 38,597,684.83 | 10,576,305.56 1.27
15%|  45,300,128.61 | 37,745,358.53 | 7,563,770.08 1.20
16%|  41,894,541.11 | 36,946,773.62 | 4,947,767.49 1.13
17%|  38,862,722.25 | 36,195262.20 | 2,667,460.05 1.07
18%|  36,158,095.94 | 35485,281.95 |  672,813.98 1.02
19%|  33,734,655.55 | 34,812,195.78 | (1,077,540.23) 0.97
20%|  31,554,110.75 | 34,172,098.75 | (2,617,987.99) 0.92
21%|  29,584,425.21 | 33,561,681.40 | (3,977,256.19) 0.88
20%|  27,798,657.18 | 32,978,121.23 | (5,179,464.06) 0.84
TIR 18.37%
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Tabla de flujo financiero (s/.)

FLUJO
CUOTA INTERES |AMORTIZACION SALDO FINANCIERO
0 0 0 0 -12,730,784
0 0 0 0 -16,974,379
1,580,446 1,527,694 52,752 12,678,032 6,696,864
1,580,446 1,521,364 59,082 12,618,950 6,696,864
1,580,446 1,514,274 66,172 12,552,778 6,696,864
1,580,446 1,506,333 74,113 12,478,665 6,696,864
1,580,446 1,497,440 83,006 12,395,659 6,696,864
1,580,446 1,487,479 92,967 12,302,692 6,696,864
1,580,446 1,476,323 104,123 12,198,569 6,696,864
1,580,446 1,463,828 116,618 12,081,951 6,696,864
1,580,446 1,449,834 130,612 11,951,339 6,696,864
1,580,446 1,434,161 146,285 11,805,053 6,696,864
1,580,446 1,416,606 163,840 11,641,214 6,696,864
1,580,446 1,396,946 183,501 11,457,713 6,696,864
1,580,446 1,374,926 205,521 11,252,192 6,696,864
1,580,446 1,350,263 230,183 11,022,009 6,696,864
1,580,446 1,322,641 257,805 10,764,204 6,696,864
1,580,446 1,291,705 288,742 10,475,463 6,696,864
1,580,446 1,257,056 323,391 10,152,072 6,696,864
1,580,446 1,218,249 362,197 9,789,875 6,696,864
1,580,446 1,174,785 405,661 9,384,214 6,696,864
1,580,446 1,126,106 454,340 8,929,873 6,696,864
1,580,446 1,071,585 508,861 8,421,012 6,696,864
1,580,446 1,010,521 569,925 7,851,087 6,696,864
1,580,446 942,130 638,316 7,212,771 6,696,864
1,580,446 865,533 714,914 6,497,858 6,696,864
1,580,446 779,743 800,703 5,697,155 6,696,864
1,580,446 683,659 896,788 4,800,367 6,696,864
1,580,446 576,044 1,004,402 3,795,965 6,696,864
1,580,446 455,516 1,124,930 2,671,035 6,696,864
1,580,446 320,524 1,259,922 1,411,113 6,696,864
1,580,446 169,334 1,411,113 0 6,696,864

Tabla de indicadores financieros para diferentes tasas

ANALISIS FINANCIERO

VANF VANC(fin) VANC (fin+egresos) B/C

(Uss$) (Uss$) (USs$) (FIN)
31,942,035.43 13,666,321.63 46,971,917.83 1.68
26,572,334.28 12,313,000.37 44,527,085.30 1.60
22,007,628.32 11,151,749.69 42,386,337.92 1.52
14,752,297.02 9,277,528.73 38,819,284.90 1.38
11,856,277.03 8,515,953.65 37,317,713.35 1.32
9,343,435.27 7,846,636.73 35,965,693.34 1.26
7,153,515.76 7,255,298.33 34,741,025.35 1.21
5,237,222.67 6,730,247.82 33,625,499.58 1.16
3,554,004.52 6,261,860.52 32,604,091.42 1.11
2,070,322.74 5,842,169.02 31,664,332.81 1.07
758,292.25 5,464,542.18 30,795,818.50 1.02
(405,391.18) 5,123,431.96 29,989,816.39 0.99
(1,440,301.31) 4,814,172.58 29,238,958.49 0.95

TIR 20.64%
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1. Descargas medias mensuales y anuales para el caudal de captacion 1.38 m3/s
captadas en la bocatoma

Tabla de descargas medias generadas mensuales y anuales en la bocatoma (m?/s)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC
1965 114 4.10 381 167 1.23 110 144 137 1.59 135 1.24 151
1966 401 319 371 243 0.99 1.53 141 148 1.70 181 1.63 176
1967 1.49 1.76 721 242 137 0.95 1.63 1.92 217 2.31 178 1.30
1968 155 119 2.46 1.80 0.75 0.89 1.02 121 1.38 1.05 117 0.93
1969 0.78 2.36 314 313 1.25 0.83 118 143 1.62 131 1.46 4.15
1970 6.02 3.09 3.20 297 2.00 1.36 1.53 1.54 2.10 1.99 1.40 2.12
1971 367 490 7.02 394 179 1.36 143 1.66 1.83 131 1.02 1.83
1972 4.83 412 8.48 5.07 1.90 1.60 1.64 1.50 1.68 147 1.02 241
1973 5.27 1.28 7.00 5.56 2.04 1.54 1.66 142 2.02 1.83 1.90 340
1974 3.95 4.49 5.59 2.69 0.98 1.52 157 1.67 179 1.69 115 127
1975 2.21 246 6.61 2.86 174 1.46 148 1.58 2.24 1.34 1.36 117
1976 2.74 4.80 444 2.56 110 132 145 1.56 172 121 091 177
1977 1.65 6.12 3.89 2.34 1.64 1.06 134 147 167 1.56 2.19 191
1978 211 411 2.88 182 116 1.09 118 139 149 1.56 1.08 165
1979 1.26 4.64 6.15 3.04 1.28 1.01 1.36 1.46 2.20 117 0.85 0.29
1980 2.21 2.00 3.73 2.57 1.08 115 1.20 111 1.88 1.32 1.96 2.01
1981 2.70 745 6.07 2.68 131 1.40 1.62 137 161 179 1.90 2.52
1982 2.29 1.79 3.39 1.80 148 1.02 1.37 2.09 1.59 1.68 2.09 1.56
1983 2.39 148 3 375 1.22 147 1.23 131 1.62 119 0.89 179
1984 2.52 8.75 6.87 419 2.02 1.62 144 1.50 1.86 191 1.60 345
1985 2.06 3.63 5.04 3.95 178 1.60 173 1.46 174 110 118 2.24
1986 4.60 511 6.85 5.15 2.35 1.83 1.68 1.53 178 1.40 1.20 171
1987 4.75 4.86 317 1.67 0.95 0.85 131 131 140 1.29 1.25 2.30
1988 3.87 554 343 4.01 173 145 1.39 124 143 127 0.77 0.87
1989 413 6.43 6.05 411 1.80 115 149 1.22 157 1.59 1.56 1.88
1990 2.64 1.58 1.88 129 0.49 142 1.04 122 1.56 1.40 2.86 2.34
1991 2.09 2.64 5.23 242 1.80 131 153 1.27 1.54 144 125 0.86
1992 1.56 0.91 2.48 177 0.87 0.74 1.08 122 1.26 1.39 0.81 0.57
1993 2.13 418 511 348 1.85 1.05 1.32 134 1.65 1.65 2.95 4.17
1994 4.88 544 5.37 5.33 2.63 2.00 1.66 1.55 1.90 1.32 158 170
1995 2.64 2.30 3.7 354 1.28 111 1.35 145 1.62 124 1.62 2.10
1996 372 5.75 5.17 371 1.60 1.23 133 157 1.67 1.27 1.32 110
1997 2.25 451 2.97 1.40 121 1.36 1.70 173 1.96 1.30 1.68 271
1998 4.95 5.20 4.88 2.78 131 1.07 141 1.36 1.58 137 1.24 0.88
1999 1.58 4.98 4.84 3.78 2.29 142 137 1.60 182 1.50 1.06 2.72
2000 443 6.03 5.55 2.80 2.29 1.50 179 1.55 1.82 2.12 1.59 2.68
2001 6.22 5.23 5.84 383 2.36 1.62 173 1.79 2.16 1.35 177 134
2002 1.29 339 531 338 144 1.04 1.46 1.63 1.80 137 1.93 244
2003 4.06 4.55 5.38 357 147 112 1.28 112 148 1.54 0.71 177
2004 0.86 358 323 271 110 0.81 151 115 131 125 213 312
2005 3.88 3.74 492 390 121 097 114 1.08 1.22 0.93 0.70 115
2006 2.83 419 5.68 4.63 153 122 141 154 1.56 131 1.39 2.31
2007 4.56 481 5.82 431 184 141 1.46 1.60 1.97 1.60 1.26 1.01
2008 433 5.60 458 2.74 116 0.88 132 137 1.26 091 0.92 116
2009 349 6.71 5.79 345 157 118 1.50 144 1.63 1.78 3.07 449
2010 7.15 4.29 4.65 401 171 191 184 1.58 1.60 1.20 1.54 2.75
2011 364 6.61 8.03 6.12 242 1.60 1.65 1.56 1.99 2.01 1.78 147
2012 3.37 6.49 547 4.49 173 1.06 1.35 119 144 127 116 2.51
2013 0.96 6.77 6.79 2.88 138 153 167 178 2.07 1.93 1.69 2.83
2014 351 3.79 541 318 171 175 143 137 1.76 1.25 0.96 1.68
2015 3.94 451 5.27 341 191 1.02 164 148 152 1.59 1.20 122
2016 2.38 1.58 3.76 2.66 173 142 187 151 187 132 0.92 0.81
2017 093 2.46 4.14 1.91 1.02 1.04 155 173 2.04 1.39 121 1.05
2018 313 454 312 252 118 0.85 1.04 1.59 2.09 1.86 1.54 361
2019 119 459 3.29 2.26 1.59 1.06 121 1.49 1.50 144 142 2.14
2020 1.66 493 3.01 291 127 1.35 150 1.26 1.80 1.23 1.66 3.13
2021 2.84 370 455 4.62 2.30 1.76 1.85 147 1.62 1.04 1.52 2.78
2022 2.31 413 2.91 357 2.01 2.08 1.86 2.02 2.50 2.23 339 422
2023 6.12 207 439 241 1.40 1.08 1.25 112 131 122 1.28 2.14
2024 2.9 4.99 5.78 2.39 0.90 0.64 0.94 121 1.68 1.34 0.72 0.24
2025 2.35 541 4.02 185 138 140 1.36 112 138 143 170 151
2026 4.17 5.80 5.50 3.06 1.88 151 1.53 1.40 1.82 1.70 1.20 1.30
2027 2.60 5.61 9.23 5.03 2.35 147 138 1.64 1.66 2.02 2.33 1.86
2028 1.52 2.90 391 2.23 131 110 131 1.35 170 1.55 148 0.80
2029 1.95 1.59 2.21 1.67 0.58 1.03 111 1.32 1.64 1.20 142 3.31
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Tabla de volumenes turbinados mensuales y anuales (m3)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC

1965 3,057,9663,338,4963,696,192|3,576,960| 3,281,247| 2,860,837 3,696,192 3,656,554 | 3,576,960 3,613,140| 3,214,966 | 3,696,192
1966 3,696,192 3,338,496 3,696,192 3,576,960 2,651,354 3,576,960 3,696,192 3,696,192 3,576,960 3,696,192 | 3,576,960 3,696,192
1967 3,696,192|3,338,4963,696,192| 3,576,960 | 3,664,660| 2,456,663 | 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,482,416
1968 3,696,192|2,877,373|3,696,192|3,576,960|2,007,768| 2,297,644 | 2,719,867 3,252,601 | 3,576,960| 2,805,234|3,022,818| 2,481,998
1969 2,093,795] 3,338,496 3,696,192 3,576,960 3,336,020| 2,138,625 3,164,900 3,696,192| 3,576,960 3,496,747| 3,576,960 3,696,192
1970 3,696,192|3,338,496|3,696,192|3,576,960| 3,696,192 3,523,417 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,696,192
1971 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192 3,530,043 | 3,696,192 3,696,192 | 3,576,960 3,517,287| 2,631,895 3,696,192
1972 3,696,192|3,338,4963,696,192| 3,576,960 3,696,192| 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 2,638,521 | 3,696,192
1973 3,696,192|3,338,4963,696,192|3,576,960| 3,696,192 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,696,192
1974 3,696,192|3,338,4963,696,192|3,576,960| 2,623,968 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 2,983,063 | 3,409,922
1975 3,696,192 3,338,496 3,696,192|3,576,960|3,696,192| 3,576,960 3,696,192 3,696,192 3,576,960| 3,599,447 3,526,378 3,127,195
1976 3,696,192|3,338,4963,696,192| 3,576,960 2,938,914 3,430,656 | 3,696,192 3,696,192 | 3,576,960 3,236,574| 2,353,612 3,696,192
1977 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192| 2,741,572 | 3,575,700 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,696,192
1978 3,696,192|3,338,4963,696,192|3,576,960|3,096,387| 2,834,334 3,151,207 3,696,192 | 3,576,960 3,696,192| 2,804,166 | 3,696,192
1979 3,376,940 3,338,496 3,696,192| 3,576,960 3,431,874 2,622,308 3,637,320 3,696,192 3,576,960 3,127,027 2,201,218| 763,890
1980 3,696,192|3,338,4963,696,192| 3,576,960/ 2,904,681 2,973,475 3,226,520| 2,965,041 3,576,960 3,524,133| 3,576,960 3,696,192
1981 3,696,192|3,338,496|3,696,192| 3,576,960 3,520,880 3,576,960 3,696,192 3,677,094 | 3,576,960 3,696,192| 3,576,960 3,696,192
1982 3,696,192|3,338,4963,696,192|3,576,960| 3,696,192 2,655,437 3,678,400 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,696,192
1983 3,696,192 3,338,496 3,696,192 3,576,960 3,267,554/ 3,576,960 3,281,293 3,519,621 |3,576,960| 3,188,647 2,300,605 3,696,192
1984 3,696,192|3,338,4963,696,192| 3,576,960 3,696,192 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,576,960 | 3,696,192
1985 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192 3,576,960 3,696,192 3,696,192 | 3,576,960 2,955,861 3,055,947 3,696,192
1986 3,696,192|3,338,496|3,696,192|3,576,960| 3,696,192| 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,122,205 3,696,192
1987 3,696,192 3,338,496 3,696,192|3,576,960| 2,534,961 2,191,631 3,507,233 |3,512,774|3,576,960| 3,448,820 3,234,843 3,696,192
1988 3,696,192|3,338,4963,696,192| 3,576,960 3,696,192 3,576,960 3,696,192 3,327,914 3,576,960 3,407,740| 1,995,819/ 2,329,761
1989 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192| 2,980,101 | 3,696,192 3,273,141 3,576,960 3,696,192| 3,576,960 3,696,192
1990 3,696,192|3,338,4963,696,192|3,347,974|1,323,102| 3,576,960 2,774,640 3,273,141 | 3,576,960 3,696,192| 3,576,960 3,696,192
1991 3,696,192 3,338,4963,696,192| 3,576,960 3,696,192 | 3,404,152 3,696,192 3,389,534 | 3,576,960 3,696,192 3,234,843 | 2,293,514
1992 3,696,192|2,196,397|3,696,192| 3,576,960 2,343,255|1,919,973| 2,897,880 3,279,987 3,273,510 3,696,192| 2,108,457 | 1,532,326
1993 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192| 2,715,069 3,527,773| 3,601,780 3,576,960 3,696,192| 3,576,960 3,696,192
1994 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192| 3,576,960 3,696,192 3,696,192 | 3,576,960 3,544,673 3,576,960 3,696,192
1995 3,696,192 3,338,496 3,696,192 3,576,960 3,438,720 2,887,340 3,603,086 3,696,192 3,576,960 3,332,427 3,576,960 3,696,192
1996 3,696,192 3,338,4963,696,192| 3,576,960 3,696,192 3,185,501 | 3,562,006 3,696,192 | 3,576,960 3,414,587 3,413,740/ 2,953,210
1997 3,696,192|3,338,496|3,696,192| 3,576,960 3,233,320 3,516,791 | 3,696,192 3,696,192 | 3,576,960 3,476,207| 3,576,960 3,696,192
1998 3,696,192|3,338,4963,696,192|3,576,960|3,514,034| 2,781,327 3,696,192 | 3,642,860 3,576,960 3,661,067| 3,221,592 | 2,366,008
1999 3,696,192 3,338,496 3,696,192 3,576,960 3,696,192 3,576,960 3,657,860 3,696,192 3,576,960 3,696,192 | 2,744,534 | 3,696,192
2000 3,696,192 3,338,496 3,696,192 3,576,960 3,696,192 | 3,576,960 3,696,192 3,696,192 3,576,960 3,696,192 | 3,576,960 3,696,192
2001 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192 3,576,960 3,696,192 3,696,192 | 3,576,960 3,606,293 3,576,960 3,583,908
2002 3,456,6833,338,4963,696,192|3,576,960| 3,696,192| 2,695,192 | 3,696,192 3,696,192 | 3,576,960 3,674,760| 3,576,960 3,696,192
2003 3,696,192|3,338,496|3,696,192|3,576,960| 3,696,192| 2,900,592 | 3,452,460 3,012,968 3,576,960 3,696,192| 1,850,051 | 3,696,192
2004 2,304,028 3,338,496 3,696,192 3,576,960( 2,945,761 | 2,092,244 3,696,192| 3,067,741 | 3,386,148 3,359,814 3,576,960 3,696,192
2005 3,696,192|3,338,4963,696,192| 3,576,960 3,233,320| 2,503,044 | 3,041,660| 2,903,421 | 3,154,245| 2,483,441| 1,803,670 3,083,699
2006 3,696,192|3,338,4963,696,192|3,576,960| 3,696,192 3,172,249 3,696,192 3,696,192 | 3,576,960 3,517,287| 3,576,960 3,696,192
2007 3,696,192|3,338,4963,696,192|3,576,960| 3,696,192| 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,274,598 2,706,730
2008 3,696,192|3,338,496|3,696,192|3,576,960|3,116,927|2,271,141| 3,541,466 3,656,554 | 3,253,632| 2,442,361 | 2,373,489 3,105,447
2009 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192| 3,059,611 | 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,576,960 | 3,696,192
2010 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192| 3,576,960 3,696,192 3,696,192 | 3,576,960 3,216,034| 3,576,960 3,696,192
2011 3,696,192|3,338,4963,696,192|3,576,960| 3,696,192 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,696,192
2012 3,696,192 3,338,496 3,696,192| 3,576,960 3,696,192 | 2,748,198 3,603,086 | 3,177,288 3,576,960| 3,414,587 3,002,940 3,696,192
2013 2,572,256|3,338,496| 3,696,192 3,576,960 3,692,047 3,576,960 3,696,192 3,696,192 3,576,960 3,696,192 3,576,960 3,696,192
2014 3,696,192|3,338,4963,696,192| 3,576,960 3,696,192| 3,576,960 3,696,192 3,677,094 | 3,576,960 3,346,120| 2,479,502 | 3,696,192
2015 3,696,192|3,338,4963,696,192|3,576,960|3,696,192| 2,642,185 3,696,192 3,696,192 | 3,576,960 3,696,192|3,122,205| 3,272,183
2016 3,696,192 3,338,496 3,696,192 3,576,960 3,696,192 | 3,576,960 3,696,192 3,696,192 3,576,960| 3,530,980/ 2,380,115|2,177,523
2017 2,485,263 3,338,496|3,696,192| 3,576,960/ 2,719,821 | 2,688,566 3,696,192 3,696,192| 3,576,960 3,696,192 3,128,830/ 2,800,972
2018 3,696,192|3,338,4963,696,192|3,576,960| 3,164,854| 2,191,631 2,795,180 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,696,192
2019 3,181,2063,338,4963,696,192| 3,576,960 3,696,192| 2,754,824 | 3,240,213 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,696,192
2020 3,696,192 3,338,496 3,696,192|3,576,960| 3,390,794 | 3,496,914 3,696,192 3,382,687 3,576,960| 3,305,040 3,576,960 3,696,192
2021 3,696,192|3,338,4963,696,192| 3,576,960 3,696,192 3,576,960 3,696,192 3,696,192 | 3,576,960 2,784,694| 3,576,960 | 3,696,192
2022 3,696,192|3,338,4963,696,192| 3,576,960 3,696,192| 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,696,192
2023 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192| 2,807,830 3,336,067|3,012,968 | 3,392,774 3,277,654| 3,314,353 3,696,192
2024 3,696,1923,338,4963,696,192|3,576,960| 2,398,028 1,654,941 2,528,161 | 3,252,601 | 3,576,960 3,585,753 1,856,677| 655,149
2025 3,696,192 3,338,496 3,696,192 3,576,960 3,685,200/ 3,576,960 3,637,320 3,006,121 | 3,565,045 3,696,192 | 3,576,960 3,696,192
2026 3,696,192|3,338,4963,696,192| 3,576,960 3,696,192| 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,102,327 | 3,475,167
2027 3,696,192|3,338,496|3,696,192| 3,576,960 3,696,192 3,576,960 3,696,192 3,696,192 | 3,576,960 3,696,192| 3,576,960 3,696,192
2028 3,696,192|3,338,496|3,696,192| 3,576,960 3,514,034| 2,860,837 3,514,080 3,622,320 3,576,960 3,696,192| 3,576,960/ 2,141,276
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PONTIFICIA

TESIS PUCP gxl_l_\gﬁgﬁmn

DEL PERU

Tabla de energia generada en la minicentral ( KWh)

ANO ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC

1965 3,532,795|3,856,884(4,270,122|4,132,376 3,790,746 | 3,305,056 |4,270,122|4,224,329 4,132,376 |4,174,174|3,714,173|4,270,122
1966 4,270,122|3,856,884(4,270,122|4,132,376 3,063,046 4,132,376 |4,270,122|4,270,122 4,132,376 4,270,122 4,132,376 (4,270,122
1967 4,270,122|3,856,884|4,270,122 4,132,376 |4,233,694|2,838,124|4,270,122|4,270,122|4,132,376|4,270,122 4,132,376 | 4,023,152
1968 4,270,1223,324,160(4,270,122|4,132,376|2,319,527|2,654,413| 3,142,197 |3,757,652|4,132,376| 3,240,820 3,492,189 2,867,393
1969 2,418,9113,856,884|4,270,122|4,132,376 3,854,024 /2,470,702 3,656,333|4,270,122 4,132,376 4,039,708 4,132,376 |4,270,122
1970 4,270,122|3,856,884|4,270,122|4,132,376|4,270,122|4,070,519|4,270,122|4,270,122 4,132,376 4,270,122 |4,132,376|4,270,122
1971 4,270,122|3,856,884(4,270,122|4,132,376|4,270,122|4,078,174|4,270,122|4,270,122 4,132,376 | 4,063,437 3,040,566 4,270,122
1972 4,270,122|3,856,884(4,270,122|4,132,376 4,270,122 |4,132,376|4,270,122|4,270,122 4,132,376 4,270,122 |3,048,220|4,270,122
1973 4,270,122|3,856,884(4,270,122|4,132,376 4,270,122 |4,132,376|4,270,122|4,270,122 4,132,376 4,270,122 4,132,376 (4,270,122
1974 4,270,122|3,856,884|4,270,122|4,132,376|3,031,407|4,132,376|4,270,122|4,270,122|4,132,376|4,270,122 3,446,261 | 3,939,401
1975 4,270,1223,856,884(4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 | 4,158,354 |4,073,940|3,612,774
1976 4,270,122|3,856,884|4,270,122|4,132,376 3,395,257 3,963,354 |4,270,122|4,270,122 4,132,376 | 3,739,136 |2,719,071|4,270,122
1977 4,270,122|3,856,884(4,270,122|4,132,376|4,270,122|3,167,273|4,130,920|4,270,122 4,132,376 4,270,122 |4,132,376|4,270,122
1978 4,270,122|3,856,884(4,270,122|4,132,376 3,577,182 3,274,438 3,640,514 |4,270,122 4,132,376 4,270,122 3,239,586 | 4,270,122
1979 3,901,297|3,856,884|4,270,122|4,132,376 3,964,761 | 3,029,490|4,202,108|4,270,122|4,132,376|3,612,580|2,543,015| 882,503
1980 4,270,122|3,856,884|4,270,122 4,132,376 |3,355,7083,435,185|3,727,521 |3,425,441|4,132,376|4,071,347 4,132,376 | 4,270,122
1981 4,270,122|3,856,884|4,270,122 4,132,376 |4,067,588|4,132,376|4,270,122 | 4,248,058 |4,132,376|4,270,122 4,132,376 4,270,122
1982 4,270,122|3,856,884|4,270,122|4,132,376|4,270,122|3,067,763|4,249,567|4,270,122 4,132,376 4,270,122 |4,132,376|4,270,122
1983 4,270,122|3,856,884|4,270,122|4,132,376 3,774,926 |4,132,376|3,790,799|4,066,133 4,132,376 | 3,683,768 2,657,834 4,270,122
1984 4,270,122|3,856,884|4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 4,270,122 |4,132,376|4,270,122
1985 4,270,122|3,856,884(4,270,122|4,132,376 4,270,122 4,132,376 |4,270,122|4,270,122 4,132,376 | 3,414,835 3,530,462 |4,270,122
1986 4,270,122|3,856,884(4,270,122|4,132,376 4,270,122 4,132,376 |4,270,122|4,270,122 4,132,376 | 4,270,122|3,607,008|4,270,122
1987 4,270,122|3,856,884|4,270,122|4,132,376|2,928,580|2,531,939|4,051,822 | 4,058,223 |4,132,376|3,984,339|3,737,137|4,270,122
1988 4,270,1223,856,884(4,270,122|4,132,376|4,270,122|4,132,376|4,270,122| 3,844,659 4,132,376 | 3,936,881 |2,305,721|2,691,517
1989 4,270,122|3,856,884|4,270,122|4,132,376|4,270,122|3,442,840|4,270,122|3,781,381 4,132,376 4,270,122 |4,132,376|4,270,122
1990 4,270,122|3,856,884|4,270,122|3,867,834|1,528,549|4,132,376|3,205,476|3,781,381 4,132,376 4,270,122 |4,132,376|4,270,122
1991 4,270,122|3,856,884(4,270,122|4,132,376|4,270,122|3,932,736|4,270,122|3,915,847|4,132,376 4,270,122 |3,737,137| 2,649,642
1992 4,270,122|2,537,444(4,270,122|4,132,376|2,707,106| 2,218,099 3,347,852 3,789,291 3,781,807 | 4,270,122 | 2,435,850 1,770,260
1993 4,270,122|3,856,884|4,270,122|4,132,376 4,270,122 3,136,654 |4,075,552|4,161,051 4,132,376 4,270,122 4,132,376 (4,270,122
1994 4,270,1223,856,884|4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 | 4,095,076 4,132,376 |4,270,122
1995 4,270,1223,856,884|4,270,122|4,132,376|3,972,6713,335,675|4,162,559|4,270,122 4,132,376 | 3,849,873 |4,132,376|4,270,122
1996 4,270,122|3,856,884|4,270,122|4,132,376 4,270,122 3,680,133 |4,115,100|4,270,122 4,132,376 3,944,790|3,943,812|3,411,772
1997 4,270,122|3,856,884|4,270,122|4,132,376 3,735,378 4,062,864 |4,270,122|4,270,122 4,132,376 4,015,978 4,132,376 |4,270,122
1998 4,270,122|3,856,884(4,270,122|4,132,376|4,059,6793,213,201|4,270,122|4,208,509 4,132,376 | 4,229,543 3,721,827 2,733,392
1999 4,270,122|3,856,884(4,270,122|4,132,376 4,270,122 4,132,376 |4,225,837|4,270,122 4,132,376 |4,270,122|3,170,694 4,270,122
2000 4,270,122|3,856,884|4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122|4,132,376|4,270,122 4,132,376 | 4,270,122
2001 4,270,122|3,856,884|4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 | 4,166,264 4,132,376 |4,140,403
2002 3,993,4233,856,884|4,270,122|4,132,376|4,270,122|3,113,691|4,270,122|4,270,122 4,132,376 | 4,245,362 |4,132,376|4,270,122
2003 4,270,122|3,856,884|4,270,122|4,132,376 4,270,122 3,350,984 3,988,544 3,480,809 4,132,376 4,270,122|2,137,320|4,270,122
2004 2,661,788|3,856,884(4,270,122|4,132,3763,403,167|2,417,119|4,270,122| 3,544,088 3,911,936 | 3,881,512 |4,132,376|4,270,122
2005 4,270,122|3,856,884(4,270,122|4,132,376|3,735,378|2,891,706 3,513,957 3,354,253 | 3,644,024 | 2,869,060 2,083,737 3,562,523
2006 4,270,122|3,856,884(4,270,122|4,132,376 4,270,122 | 3,664,824 |4,270,122|4,270,122 4,132,376 | 4,063,437 | 4,132,376 (4,270,122
2007 4,270,1223,856,884|4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 | 4,270,122 3,783,064 3,127,020
2008 4,270,122|3,856,884|4,270,122|4,132,376|3,600,911|2,623,794|4,091,371|4,224,329|3,758,843|2,821,601|2,742,035| 3,587,649
2009 4,270,122|3,856,884(4,270,122|4,132,376|4,270,122|3,534,695|4,270,122|4,270,122 4,132,376 4,270,122 |4,132,376|4,270,122
2010 4,270,122|3,856,884(4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 | 3,715,407 | 4,132,376|4,270,122
2011 4,270,122|3,856,884(4,270,122|4,132,376 4,270,122 |4,132,376|4,270,122|4,270,122 4,132,376 4,270,122 4,132,376 (4,270,122
2012 4,270,122|3,856,884|4,270,122 4,132,376 |4,270,122|3,174,928|4,162,559 3,670,644 |4,132,376|3,944,790 3,469,225 4,270,122
2013 2,971,665|3,856,884|4,270,122 4,132,376 |4,265,333|4,132,376|4,270,122|4,270,122|4,132,376|4,270,122 4,132,376 4,270,122
2014 4,270,1223,856,884(4,270,122|4,132,376|4,270,122|4,132,376|4,270,122| 4,248,058 | 4,132,376 | 3,865,693 | 2,864,509 |4,270,122
2015 4,270,122|3,856,884|4,270,122|4,132,376|4,270,122|3,052,454|4,270,122|4,270,122 4,132,376 | 4,270,122|3,607,008| 3,780,275
2016 4,270,122|3,856,884(4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 4,079,257 2,749,690| 2,515,641
2017 2,871,165|3,856,884|4,270,122|4,132,376 3,142,144 /3,106,036 |4,270,122|4,270,122 4,132,376 4,270,122 3,614,663 3,235,896
2018 4,270,122|3,856,884|4,270,122|4,132,376|3,656,280|2,531,939|3,229,205|4,270,122 4,132,376 4,270,122 4,132,376 (4,270,122
2019 3,675,1713,856,884|4,270,122|4,132,376|4,270,122|3,182,582| 3,743,341 |4,270,122|4,132,376|4,270,122 4,132,376 | 4,270,122
2020 4,270,122|3,856,884|4,270,122|4,132,376|3,917,303|4,039,900|4,270,122 3,907,938 |4,132,376| 3,818,234 4,132,376 4,270,122
2021 4,270,1223,856,884(4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 | 3,217,090 |4,132,376|4,270,122
2022 4,270,122|3,856,884(4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 4,270,122 |4,132,376|4,270,122
2023 4,270,122|3,856,884|4,270,122|4,132,376 4,270,122 3,243,819 3,854,078 3,480,809 3,919,590 3,786,595 | 3,828,992 |4,270,122
2024 4,270,122|3,856,884|4,270,122|4,132,376|2,770,384|1,911,914|2,920,7233,757,652|4,132,376|4,142,535|2,144,974| 756,877
2025 4,270,122|3,856,884|4,270,122 4,132,376 4,257,423 |4,132,376|4,202,108 |3,472,900|4,118,611|4,270,122 4,132,376 | 4,270,122
2026 4,270,122|3,856,884|4,270,122 4,132,376 |4,270,122|4,132,376|4,270,122|4,270,122|4,132,376|4,270,122 3,584,044 4,014,777
2027 4,270,1223,856,884(4,270,122|4,132,376|4,270,122|4,132,376|4,270,122|4,270,122 4,132,376 4,270,122 |4,132,376|4,270,122
2028 4,270,122|3,856,884|4,270,122|4,132,376|4,059,679 3,305,056 |4,059,732|4,184,780 4,132,376 4,270,122 |4,132,376| 2,473,765
2029 4,270,122|3,856,884(4,270,122|4,132,376|1,797,481|3,090,7273,426,949|4,074,043 4,132,376 | 3,699,587 | 4,132,376|4,270,122

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




TESIS PUCP

PONTIFICIA
UNIVERSIDAD

CATOLICA
DEL PERU

Tabla de ingresos del proyecto (s/.)

ANO |[ENERGIA (GWh) | INGRESOS (s/.) TOTAL
2015 -

2016 -

2017 -

2018 47.77 8,806,770.67 | 8,806,770.67
2019 47.77 8,806,770.67 | 8,806,770.67
2020 47.77 8,806,770.67 | 8,806,770.67
2021 47.77 8,806,770.67 | 8,806,770.67
2022 47.77 8,806,770.67 | 8,806,770.67
2023 47.77 8,806,770.67 | 8,806,770.67
2024 47.77 8,806,770.67 | 8,806,770.67
2025 47.77 8,806,770.67 | 8,806,770.67
2026 47.77 8,806,770.67 | 8,806,770.67
2027 47.77 8,806,770.67 | 8,806,770.67
2028 47.77 8,806,770.67 | 8,806,770.67
2029 47.77 8,806,770.67 | 8,806,770.67
2030 47.77 8,806,770.67 | 8,806,770.67
2031 47.77 8,806,770.67 | 8,806,770.67
2032 47.77 8,806,770.67 | 8,806,770.67
2033 47.77 8,806,770.67 | 8,806,770.67
2034 47.77 8,806,770.67 | 8,806,770.67
2035 AT 8,806,770.67 | 8,806,770.67
2036 47.77 8,806,770.67 | 8,806,770.67
2037 47.77 8,806,770.67 | 8,806,770.67
2038 47.77 8,806,770.67 | 8,806,770.67
2039 47.77 8,806,770.67 | 8,806,770.67
2040 47.77 8,806,770.67 | 8,806,770.67
2041 47.77 8,806,770.67 | 8,806,770.67
2042 47.77 8,806,770.67 | 8,806,770.67
2043 47.77 8,806,770.67 | 8,806,770.67
2044 47.77 8,806,770.67 | 8,806,770.67
2045 47.77 8,806,770.67 | 8,806,770.67
2046 47.77 8,806,770.67 | 8,806,770.67
2047 47.77 8,806,770.67 | 8,806,770.67
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Tabla de egresos del proyecto (s/.)

N . REPUESTOS Y OTROSCOSTOS OSINERGMIN  CANON DE TOTAL
ANO | INVERSION PERSONAL CONSUMIBLES  INDIRECTOS DGE COES AGUA EGRESOS
2015 0 0 0 0 0 0
2016 12,197,041 0 0 0 0 0[ 12,197,041
2017 28,459,763 0 0 0 0 0| 28,459,763
2018 0 42,902 39,120 554,979 88,068 88,068 813,136
2019 0 42,902 39,120 554,979 88,068 88,068 813,136
2020 0 42,902 39,120 554,979 88,068 88,068 813,136
2021 0 42,902 39,120 554,979 88,068 88,068 813,136
2022 0 42,902 39,120 554,979 88,068 88,068 813,136
2023 0 42,902 39,120 554,979 88,068 88,068 813,136
2024 0 42,902 39,120 554,979 88,068 88,068 813,136
2025 0 42,902 39,120 554,979 88,068 88,068 813,136
2026 0 42,902 39,120 554,979 88,068 88,068 813,136
2027 0 42,902 39,120 554,979 88,068 88,068 813,136
2028 0 42,902 39,120 554,979 88,068 88,068 813,136
2029 0 42,902 39,120 554,979 88,068 88,068 813,136
2030 0 42,902 39,120 554,979 88,068 88,068 813,136
2031 0 42,902 39,120 554,979 88,068 88,068 813,136
2032 0 42,902 39,120 554,979 88,068 88,068 813,136
2033 0 42,902 39,120 554,979 88,068 88,068 813,136
2034 0 42,902 39,120 554,979 88,068 88,068 813,136
2035 0 42,902 39,120 554,979 88,068 88,068 813,136
2036 0 42,902 39,120 554,979 88,068 88,068 813,136
2037 0 42,902 39,120 554,979 88,068 88,068 813,136
2038 0 42,902 39,120 554,979 88,068 88,068 813,136
2039 0 42,902 39,120 554,979 88,068 88,068 813,136
2040 0 42,902 39,120 554,979 88,068 88,068 813,136
2041 0 42,902 39,120 554,979 88,068 88,068 813,136
2042 0 42,902 39,120 554,979 88,068 88,068 813,136
2043 0 42,902 39,120 554,979 88,068 88,068 813,136
2044 0 42,902 39,120 554,979 88,068 88,068 813,136
2045 0 42,902 39,120 554,979 88,068 88,068 813,136
2046 0 42,902 39,120 554,979 88,068 88,068 813,136
2047 0 42,902 39,120 554,979 88,068 88,068 813,136

Para los egresos anuales del proyecto, se contemplé gastos personal fijo, repuesto y
combustible, pago al COES, Osinergmin y DGE (1% del ingreso anual) y Canon de agua (1%
del ingreso por energia anual) segun lo indica la LCE (Ley de Concesiones Eléctricas). Los
valores de personal fijo, repuestos y combustibles fueron obtenidos de proyectos similares de
minicentrales hidroeléctricas realizados por empresas peruanas.
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Tabla de flujo econémico

ARO TOTAL TOTAL FLQJO
INGRESOS EGRESOS ECONOMICO

2017 0 12,197,041 -12,197,041
2018 0 28,459,763 -28,459,763
2019 8,806,771 813,136 7,993,635
2020 8,806,771 813,136 7,993,635
2021 8,806,771 813,136 7,993,635
2022 8,806,771 813,136 7,993,635
2023 8,806,771 813,136 7,993,635
2024 8,806,771 813,136 7,993,635
2025 8,806,771 813,136 7,993,635
2026 8,806,771 813,136 7,993,635
2027 8,806,771 813,136 7,993,635
2028 8,806,771 813,136 7,993,635
2029 8,806,771 813,136 7,993,635
2030 8,806,771 813,136 7,993,635
2031 8,806,771 813,136 7,993,635
2032 8,806,771 813,136 7,993,635
2033 8,806,771 813,136 7,993,635
2034 8,806,771 813,136 7,993,635
2035 8,806,771 813,136 7,993,635
2036 8,806,771 813,136 7,993,635
2037 8,806,771 813,136 7,993,635
2038 8,806,771 813,136 7,993,635
2039 8,806,771 813,136 7,993,635
2040 8,806,771 813,136 7,993,635
2041 8,806,771 813,136 7,993,635
2042 8,806,771 813,136 7,993,635
2043 8,806,771 813,136 7,993,635
2044 8,806,771 813,136 7,993,635
2045 8,806,771 813,136 7,993,635
2046 8,806,771 813,136 7,993,635
2047 8,806,771 813,136 7,993,635
2048 8,806,771 813,136 7,993,635

El flujo econdmico es igual al total de ingresos menos el total de egresos

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




TESIS PUCP

PONTIFICIA
UNIVERSIDAD

CATOLICA
DEL PERU

Tabla de indicadores economicos para diferentes tasas

ANALISIS ECONOMICO

TASA VANB VANC VANE BIC
(US$) (US$) (US$) (ECO)
9% 76,153,282.67 42,175,252.54 33,978,030.12 1.81
10% 68,612,127.17 40,943,697.06 27,668,430.10 1.68
11% 62,141,252.72 39,824,459.04 22,316,793.68 1.56
13% 51,697,471.13 37,855,279.69 13,842,191.44 1.37
14% 47,453,721.87 36,979,462.63 10,474,259.24 1.28
15% 43,724,065.72 36,162,870.43 7,561,195.29 1.21
16% 40,428,931.76 35,397,766.48 5,031,165.28 1.14
17% 37,503,175.93 34,677,762.46 2,825,413.47 1.08
18% 34,893,166.38 33,997,548.40 895,617.98 1.03
19% 32,554,505.94 33,352,681.61 (798,175.67) 0.98
20% 30,450,243.79 32,739,420.88 (2,289,177.09) 0.93
21% 28,549,464.35 32,154,595.50 (3,605,131.15) 0.89
229 26,826,168.38 31,595,501.31 (4,769,332.93) 0.85
TIR 18.51%
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Tabla de flujo financiero (s/.)

FLUJO
CUOTA INTERES AMORTIZACION SALDO FINANCIERO
0 0 0 0 -12,197,041
0 0 0 0 -16,262,722
1,514,185 1,463,645 50,540 12,146,501 6,479,449
1,514,185 1,457,580 56,605 12,089,896 6,479,449
1,514,185 1,450,788 63,398 12,026,498 6,479,449
1,514,185 1,443,180 71,006 11,955,492 6,479,449
1,514,185 1,434,659 79,526 11,875,966 6,479,449
1,514,185 1,425,116 89,069 11,786,897 6,479,449
1,514,185 1,414,428 99,758 11,687,139 6,479,449
1,514,185 1,402,457 111,729 11,575,411 6,479,449
1,514,185 1,389,049 125,136 11,450,274 6,479,449
1,514,185 1,374,033 140,152 11,310,122 6,479,449
1,514,185 1,357,215 156,971 11,153,151 6,479,449
1,514,185 1,338,378 175,807 10,977,344 6,479,449
1,514,185 1,317,281 196,904 10,780,440 6,479,449
1,514,185 1,293,653 220,533 10,559,908 6,479,449
1,514,185 1,267,189 246,996 10,312,911 6,479,449
1,514,185 1,237,549 276,636 10,036,275 6,479,449
1,514,185 1,204,353 309,832 9,726,443 6,479,449
1,514,185 1,167,173 347,012 9,379,431 6,479,449
1,514,185 1,125,532 388,654 8,990,777 6,479,449
1,514,185 1,078,893 435,292 8,555,485 6,479,449
1,514,185 1,026,658 487,527 8,067,958 6,479,449
1,514,185 968,155 546,030 7,521,927 6,479,449
1,514,185 902,631 611,554 6,910,373 6,479,449
1,514,185 829,245 684,941 6,225,433 6,479,449
1,514,185 747,052 767,133 5,458,299 6,479,449
1,514,185 654,996 859,189 4,599,110 6,479,449
1,514,185 551,893 962,292 3,636,818 6,479,449
1,514,185 436,418 1,077,767 2,559,050 6,479,449
1,514,185 307,086 1,207,099 1,351,951 6,479,449
1,514,185 162,234 1,351,951 -0 6,479,449

Tabla de indicadores financieros para diferentes tasas

ANALISIS FINANCIERO

VANF VANC(fin) VANC (fin+egresos) B/C

(US$) (US$) (US$) (FIN)
31,150,679.85 13,093,356.05 45,002,602.82 1.69
25,951,856.38 11,796,773.28 42,660,270.79 1.61
21,531,977.68 10,684,208.46 40,609,275.04 1.53
14,505,699.10 8,888,564.91 37,191,772.04 1.39
11,700,567.44 8,158,919.15 35,753,154.43 1.33
9,266,247.36 7,517,663.59 34,457,818.36 1.27
7,144,436.73 6,951,117.27 33,284,495.03 1.21
5,287,437.85 6,448,079.69 32,215,738.09 1.16
3,656,013.54 5,999,329.71 31,237,152.84 1.12
2,217,711.98 5,597,233.92 30,336,793.96 1.07
945,551.36 5,235,439.23 29,504,692.43 1.03
(183,017.90) 4,908,630.18 28,732,482.25 0.99
(1,186,935.97) 4,612,336.61 28,013,104.35 0.96

TIR 20.83%
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INVERSION TOTAL (s/.)

VARIACION /. 32,656,805] 34,656,805] 36,656,805] 38,656,805] 40,656,805] 42,656,805] 44,656,805] 46,656,805] 48,656,805
! -0.1[S/. 7,926,093.61 20.44 19.3 18.28 17.35 16.5 15.72 15.01 14.35 13.74
o -0.08] /. 8,102,229.02 20.93 19.77 18.72 17.77 16.91 16.12 15.39 14.72 14.1
R -0.06] SI. 8,278,364.43 21.42 20.23 19.16 18.19 17.31 16.5 15.76 15.08 14.45
: -0.04] /. 8,454,499.85 21.9 20.69 19.6 18.61 17.71 16.89 16.14 15.44 14.8
0 -0.02| /. 8,630,635.26 22.38 2114 20.03 19.03 18.11 17.28 1651 15.8 15.14
s 0[S/.. 8,806,770.67 22.86 216 20.47 19.44 18.51 17.66 16.88 16.16 15.49
A 1.02[ /. 8,982,906.09 23.34 22.05 20.9 19.86 18.91 18.04 17.25 16.51 15.83
y 1.04] S/, 9,159,041.50 23.81 2251 21.33 20.27 19.31 18.42 17.61 16.87 16.18
A 1.06] S/, 9,335,176.91 24.29 22.96 21.76 20.68 19.7 18.8 17.98 17.22 16.52
. 1.08/S.. 9,511,312.33 24.76 2341 22.19 21.09 20.09 19.18 18.34 1757 16.86
s 1.1[S/. 9,687,447.74 25.23 23.86 22.62 21.50 20.49 19.56 18.71 17.92 17.2
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Anexo VI Curvas paramétricas
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Para las obras bocatoma, canal de aduccion, desarenador, camara de carga, canal de descarga,
se emplearon las curvas paramétricas presentadas en la tesis Planeamiento para el disefio de
pequefias centrales hidroeléctricas en el Perd, aplicacion a la pequefia central de Cutervo
(1982). Dichas curvas paramétricas se muestran a continuacion:

BOCATOMA:
TABLA N° 5.4.1.
DIMENSTONAMIENTO DE BOCATOMA

Q ot | m E | N 5 i 0 N E 5

/s A | Bo B | % Ho H A c L By
0.1 | 0.29 | o.50] 1.00[1.00 [o.40 | 0.30 [0.15 [ 0.50 [ 1.00 [o.50
0.2 |0.38 | 0.65| 1.30|1.30 |0.50 | 0.40 [0.20 | 0.65 | 1.30 | 0.85
0.3 | o.us | 0.75]| 1.50]1.50 |o.60 | 0.u5 fo.25 | 0.75 | 1.50  |o.78
0.+ | owme | o.8s] 1.70[1.70 [o.65 | 0.50 Jo.2s | 0.85 | 1.50 [o.85
0.5 | 0.54 | o.90| 1.80[1.80 |0.70 | 0.55 [0.30 | 0.90 | 2.75 | 0.%0
0.6 [ 0.57 | 0.95] 1.90] 1:90 |0.75 | 0.60 [0.30 | 0.95 | 1.85 | 0.95
0.7 | 0.60 | 1.00| 2.00] 2.00 |0.80 | 0.65|0.35 | 1.00 | 2.00 | 1.00

0.8 | o.64 | 1.10] 2.20] 2.20 |o0.85 | o0.85 |0.35
0.9 |o0.66 | 1.15] 2.30]|0.85 |0.70 | 0.40 |1.15
1.0 | 0.69 | 1.20| 2.40]0.90 [0.90 | 0.70 [0.40
1.2 | o.7a | 1.25] 2.50| 2.50 | 0.95 | 6.80 [0.40
1.4 | o0.78 | 1.35] 2.70| 2.70 | 1.00 | o.85 |0.u5
1.6 | 0.38 | 1.40] 2.80] 2.80 |1.10 | 0.90 [o.45
1.8 | 0.86 | 1.u5| 2.90] 2.90 [1.15 | 0.95 |0.50
2.0 | 0.90 | 1.55] 3.10]3.10 |1.20 | 0.95 |o0.50
2.5 | 0.96 | 1.85| 3.30|3.30 |1.25 | 1.05|o0.55
3.0 | 1.05 | 1.80| 3.60]|3.60 |1.35 | 1.10 |0.60
3.5 | 110 | 1.88] 8.70] 3.70 J1.u0 | 1.25 |o.65
4.0 | 1.15 | 1.95| 3.90] 3.90 |1.50 | 1.30]0.70
4.5 | 1.20 | 2.00| 4.o0|us.00 |1.55 | 1.u0[0.75
5.0 | 1.25 | 2.15| s.30|u.30 |1.60 | 1.u0]0.75
6.0 | 1.35 | 2.20] u.so|u.60 |1.75 | 1.55]o0.80
7.0 | 1.u2 | 2.40] 4.80| u.80 |1.85 | 1.65 [0.85
8.0 [ 1.50 | 2.55] s5.10| 5.10 [1.95 | 1.75[o0.90
9.0 | 1.56 | 2.65| 5.30] 5.30 | 2.00 | 1.85]0.95
1000 | 1.62 | 2.75] s.s0] 5.50 | 2.10 | 1.90]1.00

A0 | 240 1510
25 | 2420 115
«20 | 2:25 1.29.
25 ] 2.45 125

.35 | 2.50 1.35
.70 1.40
.45 [¢2.85) | 1.45
.55 |¢2.95) | 1.55
.65 [¢3.10) | 1.85
.80 [¢3.u0) | 1.80
.85 [(3.55) | 1.85
.95 [¢3.80) | 1.95
.00 [ ¢4.00) | 2.00

215 144.10) 2186
.30 | (4.40) 2..30

.70) | 2.10
.55 [(a.95) [ 2.55
.65 | (5.10) | 2.65
75 [(5.50) | 2.75
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LAMINA 5.15

METRADO DEL MURO DE

ENCAUZAMIENTO
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CANAL DE CONDUCCION:

LAMINA 5.26.2

DIME NSTONES GENERALES
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Volumen de Excavacion
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CAMARA DE CARGA:

DIMENSIONES DE CAMARA DE CARGA STANDARD

DIMEN- Q disefic {(m3/seg.)
STONES
ot | ez | .4 | ous 88 | 4.8 1 35 | 35 | a3

D, 0.29] 0.38] o0.s50| 0.57 | o0.65]| o0.63| 0.80] 0.90| 1.05
B 0.50| 0.65| 0.85]0.97 | 1.11| 1.17| 1.36| 1.53| 1.79
d, o.45] o0.60] o0.85| 1.05 | 1.20| 1.35| 1.60| 1.85| 2.25

P—— = e e == B =
B, 0.90f 1.20| 1.70| 2.10 | 2.s0| 2.70| 3.20] 3.70] .50
L | 3.20] u.80] 6.70] 8.20 | 9.50] 10.60 | 23.40] 25.45 | 19.00
By 0.80] 1.10] 1.70| 2.25 | 2.e0| 3.00| 3.70| 4.30[ 5.40
d, 0.60] o.80] 1.10] 1.40 | 1.60| 1.80| 2.15| 2.u5]| 3.00

S OSSN =t =

K 0.30] o.s0| o0.45| 0.s0 | o.55| oc.ea| o0.70] o0.75| o0.85
dy 0.30| o0.38] o0.s0| o0.56 | o0.65| 0.71]| o0.83| o0.92| 1.07
B; “o.y2l o.55] o0.70] 0.78 | o0.91| 1.00| 1.16| 1.29| 1.50
P 0.20] o0.25] o©.30] 0.35 | o.s0] o.us5| o0.50| 0.55| 0.60
n 0.75f 1.00] 1.35] 1.60 | 1.85] 2.10| ¢2.u0) (2.80) (3.30)
n | o.80] o0.s0] o0.80| 0.80 | o0.80| o0.80] o0.s0| 1.00] 1.20
v o.40] o0.e0] o0.75| 0.90 [ 1.20| 1.45| 1.60| 1.90] 2.00
D 0.25 0.30] o0.s0] 0.55 | 0.60| 0.70| o0.80] o0.90{ 1.10
M 1.08 1.10] 1.30| 1.35 | 1.wo| 1.50] 1.70] 1.90| 2.30
B 0.5d o0.60 1.00] 1.10 | 1.20] 1.u0] 1.e0| 1.80] 2.20]
NOTA : Los valores de 'n'' entre paréntesis indica que necesitan

apoyc intermedio.
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PLANO ESTANDARD DE LA
CAMARA DE CARGA
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CASA DE MAQUINAS:

LAMINA 5.37
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Para el equipo electromecanico se empled las curvas paramétricas de Norwegian Water
Resources and Energy Directorate. El tipo de cambio se consideré 1nok=0.41soles.

TO00

G500

H = 150 m: 428590722

H=250m: 3720,6Q22 —

H = 400 m: 3238,80°%=

SS00 H=600m: 286230923
s
5
= 4500
. \
0
S o \\ N
- \\\\\\
3000 \ \‘\. \\.._
NN S H=1a
\ \.\ ~—~— H=250
2500 H =400
H=600
2000
0 1 2 3 4 5 ]
Maximum discharge [m?s]
El'lmech. package Pelton 500-10 000 kW Price level January 2010

Morweaglan Waber
Rescurces and
Erverigy DHrecbora te

The cost curves inclede a complete installed defvery,
consisting of: turbine + turbine control + inbet vahe +
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