CONSEJO NACIONAL DE OPERACION
C.N.O.

ACUERDO No. 149
Julio 19 de 2001

Por el cual se aprueban las actualizaciones de las Series Hidrologicas de los rios San
Carlos, Calderas y Tafetanes, y las afluencias al embalse San Lorenzo que alimentan
respectivamente, a la central San Carlos, central Calderas, embalse de Tafetanes y
central Jaguas.

El Consejo Nacional de Operacion en uso de sus facultades legales, en especial las
conferidas en el Articulo 36 de la Ley 143 de 1994, el Anexo general de la Resolucion
CREG 025 de 1995, segun lo aprobado en la Reunién No 157 del 19 de julio de 2001 y

CONSIDERANDO:

1. Que el Comité de Operacién, Acta N° 79, recomendé al C.N.O. aprobar las
actualizaciones de las Series Hidrolégicas de los rios San Carlos, Calderas y Tafetanes,
y las afluencias al embalse San Lorenzo que alimentan respectivamente, a la central
San Carlos, central Calderas, embalse de Tafetanes y central Jaguas, segun el
Documento “SERIES DE AFLUENCIAS NATU RALES TOTALES A LOS EMBALSES DE
PUNCHINA Y SAN LORENZO”.INFORMACION PARA EL CENTRO NACIONAL DE
DESPACHO.DOCUMENTO GG-I-007-2001. Revision 3

ACUERDA:

PRIMERO : Aprobar la actualizacién de las series hidrolégicas de las Series
Hidrolégicas de los rios San Carlos, Calderas y Tafetanes, y las afluencias al embalse
San Lorenzo que alimentan respectivamente, a la central San Carlos, central Calderas,
embalse de Tafetanes y central Jaguas y Rio Calderas, anexas al presente Acuerdo.
SEGUNDO: El presente Acuerdo rige a partir de su expedicion.

Dado en Bogota D.C. a los 19 dias del mes de julio de 2001.

El Presidente, El Secretario Técnico,

i
NT

RAF]AF/L PEREZ

PRESIDENTE SECRETARIO TECNICO
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ANEXO 1
SERIES HIDROLOGICAS DE ISAGEN

Tabla 1. Serie “Afluencias embalse San Lorenzo”. Caudales en m’/s

Afo |Ene| Feb | Mar | Abr | May | Jun | Jul | Ago | Sep | Oct | Nov | Dic |Anual

1955 38,23 | 46,40 | 60,28 | 6691 | 53,21

1956 | 50,50 | 44.41 4143 | 38,99 | 6595 | 56,60 | 4229 | 4645 | 5048 | 6805 | 6068 | 4622 51,00

1957 | 3117 | 26,57 21,93 37,01 4544 3747 | 3145 3304 | 3362 39,73 35,80 30,64 | 33,66

1958 | 20,61 | 19,23 23,97 2574 | 37,89 24,89 21,15 35,29 2505 | 33,25 30,72 28,40 27,18

1959 | 19,08 | 16,94 1832 | 2297 | 3158 | 3225 | 27,80 | 3064 | 4673 | 4092 | 4053 | 2628 | 29,50

1960 | 22,15 | 20,62 | 2380 | 27,64 | 3722 | 4135 | 43,63 | 3355 | 46,69 43,67 45,61 4312 | 3575

1961 | 26,05 | 24,97 | 2429 | 28,44 | 3424 | 3959 | 37,08 | 3486 | 5654 5512 | 60,52 | 39,03 | 38,39

1962 | 2518 | 22,39 | 30,94 | 37,00 | 6502 | 64,34 | 41,83 | 4482 | 4612 | 6138 | 52,31 3524 | 43,89

1963 | 26,69 | 3414 | 36,27 | 4621 4839 | 3497 | 37,07 | 3747 | 4016 | 4853 | 5847 | 31,32 [ 39,97

1964 | 23890 | 19,77 19,65 33,91 66,65 3531 43,43 41,21 56,85 51,43 45,71 2814 | 3883

1965 | 2050 | 22,20 | 20,20 | 27,90 | 47,20 | 38,00 | 2870 | 41,80 | 5450 | 48,00 58,70 | 33,80 | 3754

1966 | 34,70 | 21,60 27,00 30,00 40,10 5480 | 3560 | 4380 | 41,00 | 48,00 53,10 39,40 | 39,09

1967 | 3150 | 2530 | 26,30 | 47,30 | 56,10 | 57,00 | 5450 | 3430 | 5410 | 4280 | 3570 26,88 | 4098

1968 | 22,10 | 15,20 19,30 32,40 34,90 42,60 46,60 47,30 64,50 60,10 46,80 27,00 38,23

1969 | 27,40 | 23,50 | 2340 | 32,20 | 3540 | 32,80 | 19,40 | 4890 | 56,80 | 53,90 50,20 | 32,70 | 36,38

1970 | 3060 | 15,70 | 22,00 | 31,40 | 5760 | 4830 | 4890 | 4520 | 6550 [ 6520 | 46,50 4310 | 434

1971 | 4470 | 4070 | 60,20 | 51,30 | 66,10 | 5830 | 4530 | 6370 | 69,80 | 8090 | 7220 | 38,80 57,67

1972 | 42,30 | 2350 | 2850 | 32,80 | 60,10 | 51,70 | 41,80 | 47,70 | 39,30 | 4820 | 4550 | 27,30 | 40,73

1973 | 2050 | 1420 | 19,60 | 24,60 | 3450 | 54,70 | 3840 | 54,70 | 9240 | 6460 | 60,70 | 40,30 43,27

1974 | 39,70 | 26,60 25,90 45,10 57,80 43,20 45,70 50,90 69,00 | 6520 | 53,40 2710 | 4580

1975 | 27,30 | 24,40 32,30 44,20 58,40 53,30 63,60 52,50 54,00 60,20 47,10 36,30 46,13

1976 | 20,30 | 20,80 4010 | 41,80 46,60 30,80 | 2190 2490 22,10 32,10 37,30 22,20 | 30,08

1977 | 17,40 | 1570 16,57 18,51 2049 | 2535 | 3190 | 3547 | 21,55 | 3217 | 2511 231 24,36

1978 | 1465 | 1691 1759 | 4506 | 41,64 | 4482 | 4656 | 33,93 | 4550 | 4474 | 4247 | 3830 | 3601

1979 | 30,68 | 2558 | 2848 | 36,13 | 42,88 | 4465 | 3154 | 4333 | 5282 | 59,49 | 51,64 | 2606 | 39,44

1980 |[1917 | 16,83 | 1987 | 2298 | 4538 | 3639 | 3542 | 3521 4096 | 57,57 | 4820 | 28,76 | 33,89

1981 | 1680 | 17,84 | 16,61 3772 | 5847 | 3886 | 3568 | 30,28 | 39,86 | 4802 | 3414 | 2517 | 3329

1982 | 20,50 | 24,92 28,67 54,17 55,33 2542 | 2558 36,36 60,99 46,12 23,97 1944 | 3512

1983 [ 1693 | 14,41 16,36 41,15 46,44 2925 | 35,93 31,05 53,35 45,78 31,40 | 2756 | 3247

1984 | 20,73 | 3604 | 1649 | 3813 | 5483 | 57,48 | 3850 | 4007 | 6127 | 6697 | 5668 | 3575 | 43,58

1985 |17,41| 1920 | 2062 | 2513 | 5046 | 2298 | 2572 | 61,13 | 5444 | 3555 | 2642 | 2209 | 32,51

1986 |2585| 28,03 | 1931 5308 | 41,73 | 3404 | 2326 | 4093 | 3693 | 58,88 | 37,27 | 21,97 | 3511

1987 | 19,61 | 16,36 11,80 19,10 | 21,40 1800 | 2360 | 2150 | 3140 | 3430 | 29,80 | 21,70 | 2239

1988 | 1470 | 14,70 1210 | 2960 | 4220 | 51,20 | 3330 | 60,70 | 8260 | 4650 | 61,20 | 51,90 | 41,73

1980 | 49,80 | 2470 | 21,80 | 31,00 | 3380 | 40,30 | 26,10 | 41,00 | 6380 | 61,70 | 57,30 | 31,10 | 40,20

1990 | 2290 | 18,70 16,80 23,80 40,40 31,80 | 32,60 25,40 48,00 63,20 43,40 | 37,00 | 3368

1991 17,20 | 14,90 16,80 | 19,80 | 24,00 | 33,40 | 2560 19,00 | 20,50 | 27,20 | 29,40 17,10 | 22,08

1992 | 1030 | 960 1480 | 1390 | 2960 | 22,00 | 2300 | 31,40 [ 4550 | 3010 | 2330 | 2220 | 2298

1993 | 2162 | 1459 | 2398 | 2620 | 2047 | 1754 | 3025 | 3766 | 5634 | 51,43 | 4312 | 3275 | 3208

1994 | 2026 | 1791 1645 | 3230 | 3725 | 2685 | 29,88 | 3350 | 4235 | 4941 56,19 | 2598 | 32,36
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1995 | 19,87 | 1490 | 21,80 | 40,71 4183 | 5960 | 5284 | 4744 | 4586 | 3515 | 29,80 | 22,98 | 36,07
1996 [ 17,20 | 2276 | 3130 | 3460 | 4687 | 4441 | 10860 | 77,25 | 5852 | 82,30 | 47,04 | 2543 | 49,69

1997 | 1864 | 3547 | 3166 | 41,43 | 2320 | 4062 | 1760 | 1794 | 2541 2084 | 2523 | 12,94 | 2592

1998 [ 11,06 11,76 | 1149 | 20,78 | 31,84 | 31,42 | 48,73 | 36,61 | 60,73 | 5000 | 41,63 | 40,18 | 33,03

1999 | 26,40 | 3430 | 2791 3882 | 4629 | 51,72 | 3840 | 3492 | 50,80 | 54,21 4303 | 3546 | 40,19

2000 |1881| 2094 | 21,16 | 29,01 61,56 | 69,07 | 64,74 | 6476 | 7772 | 6137 | 3530 | 2554 | 4583

MEDIA | 24,54| 22,00( 23,91 33,60| 44,52 40,66| 37,81 40,61 50,19 50,75 44,51 31,02 37,01

‘Tabla 2. Serie "Rio San Carlos" - Afluencias totales naturales al embalse Punchina.
Caudales en m’/s

Afio | Ene | Feb | Mar | Abr | May | Jun | Jul | Ago | Sep | Oct | Nov | Dic |Anual

1964 24.81 3334 | 3673 | 21.08

1965 | 16.24 14.85 12.03 12,65 27.74 16.06 11.41 14.81 32.70 40,10 46.67 2615 | 2262

1966 | 23.91 13.75 16.44 18.33 2417 26.68 18.62 20.03 19.81 32.46 3812 3272 23.75

1967 | 23.18 14.10 1397 | 3347 | 2712 | 2772 | 2457 | 21.33 | 23.07 | 3078 | 28.49 1864 | 23.87

1968 | 13.59 10.22 11.48 | 2417 | 2459 | 2241 2836 | 2772 | 4519 | 4383 | 3691 2065 | 2576

1968 | 17.76 1247 | 1225 | 26.02 | 2765 | 19.21 11.04 | 2197 | 37.06 | 4810 | 39.95 | 2340 | 2474

1870 | 17.61 10.99 10.27 1617 | 3545 | 2186 | 30.74 | 2690 | 3827 | 5497 | 4052 | 2580 | 27.46

1971 | 2569 | 1842 | 3202 | 2880 | 79.76 | 30.10 | 26.00 | 3219 | 3810 | 4268 | 36.11 2355 | 3445

1972 | 2664 | 1450 | 1584 | 2382 | 3074 | 2979 | 18.11 2340 | 1813 | 28.01 2077 | 2446 | 2360

1973 | 16.81 9.81 9.30 23.05 | 1965 | 26.66 19.37 | 30.01 4114 | 36.31 48.47 | 3528 | 26.32

1974 | 28.93 19.63 17.89 30.30 | 38.30 30.78 2263 | 27.52 39.18 | 41.82 41.34 19.74 | 29.84

1975 | 13.07 1143 13.20 2316 | 3096 30.98 32.79 27.85 3655 | 43.27 46.47 35.25 28.72

1976 | 1924 | 1633 | 2629 | 3640 | 2452 | 19.70 | 1119 | 1192 | 1937 | 4266 | 4056 | 18.27 | 23.87

1977 | 1147 9.81 1148 | 1322 | 2287 | 2380 | 2580 | 2523 | 3160 | 3583 | 3649 | 2646 | 2281

1978 | 1320 | 1249 | 1505 | 2809 | 2710 | 2058 | 2488 | 1472 | 2906 | 2756 | 3863 | 21.33 | 2272

1979 | 1115 10.09 1234 | 2686 | 3224 | 2452 1743 | 2263 | 3276 | 39.24 | 36.51 18.95 | 23.73

1980 | 16.83 11.35 11.74 | 2466 | 2230 | 21.90 17.21 1664 | 2340 | 3962 | 4217 | 2889 | 23.06

1981 16.73 14.83 11.61 29.88 4215 34.24 26.00 29.08 30.87 45.54 41.25 29.66 29.24

1982 | 1437 19.32 25.36 35.21 40.70 20.12 10.49 9.52 1754 | 34.06 20.49 32.10 23.27

1983 | 10.22 10.29 9.10 35.01 25.49 15.56 18.22 15.49 28.62 43.45 32.59 3210 23.01

1984 | 1783 | 2644 | 1670 | 2492 | 3574 | 43.05 | 33.91 2792 | 3616 | 4554 | 5839 | 3323 | 3332

1985 | 1549 | 1139 | 1913 | 2615 | 38.01 1855 | 1423 | 2322 | 2758 | 2730 | 20.21 2045 | 21.81

1886 | 1809 | 1456 | 1168 | 3799 | 29.11 25.41 1452 | 2494 | 2615 | 3931 3825 | 2214 | 25.18

1987 | 1791 14.37 17.58 oTAT 36.86 26.75 28.49 23.16 38.12 51.16 48.65 29.72 30.00

1988 | 12.56 18.00 1377 | 4407 | 5233 | 3583 | 67.34 | 44.11 6489 | 68.90 | 74.08 | 62.91 46.57

1989 | 4748 | 2395 | 33.98 | 43.27 | 4372 | 40.19 18.71 39.00 | 3594 | 5462 | 4973 | 2657 | 38.10
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1900 | 2067 | 2578 | 1842 | 41.38 | 3440 | 3629 | 3332 | 3495 | 4623 | 4554 | 4253 | 3210 | 34.30
1891 | 1210 | 1050 | 14.10 | 26.00 | 2690 | 2220 | 1880 | 16.00 | 1456 | 3003 | 31.53 | 251 | 20.66
1992 | 1426 | 1163 | 19.74 | 2038 | 3682 | 28.12 | 1659 | 27.63 | 3960 | 41.42 | 40.15 | 4239 | 28.23
1993 | 35.28 | 2422 | 29.00 | 4026 | 4457 | 21.75 | 31.27 | 2366 | 5152 | 3091 | 28.16 | 37.88 | 33.21
1994 | 19.46 | 1655 | 1857 | 4140 | 37.08 | 19.15 | 2045 | 22.72 | 2243 | 3598 | 28.86 | 1961 | 25.19
1995 | 11.83 | 10.05 | 20.67 | 29.90 | 2860 | 29.68 | 26.77 | 5326 | 31.82 | 5156 | 3832 | 19.15 | 29.30
1996 | 1518 | 19.13 | 2184 | 3488 | 3510 | 29.06 | 2589 | 2287 | 19.37 | 4709 | 3858 | 1397 | 2691
1997 | 751 | 1348 | 2294 | 4650 | 2975 | 36.76 | 1297 | 1637 | 3291 | 2831 | 3155 | 16.30 | 2462
1998 | 1584 | 17.87 | 1487 | 2158 | 3720 | 1666 | 3053 | 2001 | 4465 | 4995 | 57.40 | 4875 | 32.03
1999 | 39,09 | 34,28 | 26,00 | 39,72 | 34,70 | 26,17 | 18,46 | 1960 | 31,24 | 38,67 | 2850 | 2505 | 30,12
2000 | 914 | 1489 | 1307 | 1753 | 2424 | 3745 | 20,27 | 2268 | 47,32 | 3761 | 30,75 | 2697 | 2516
MEDIA| 18,47| 15,60| 17,21| 29,24| 33,57 26,55 22,99| 24,72( 32,91| 40,74/ 39,02| 27,48| 27,38
Tabla 3.1 Serie Rio Calderas — Medidos en estacién Charco Largo - Caudales en m®/s

ANO [ENE| FEB | MAR | ABR | MAY | JUN |JUL [ AGO | SEP | OCT | NOV | DIC |PROM

1991 5,48 5,33| 8,70/ 10,49| 9,49| 6,21

1992 | 4,64| 522 524 8,39 10,11 6,45| 4,53| 8,58 9,80|10,23| 7,99| 8,60/ 7,48

1993 | 7,06| 5,11 7,99| 7,95|10,35| 4,97| 8,46/ 7,78|12,96(11,26| 9,40( 9,10| 8,53

1994 | 528/ 596 9,05/ 11,65 9,22 6,93| 6,48 7,26 7,85 8,87|11,75| 8,55| 8,24

1996 | 4,45 3,62/10,81| 10,24| 9,47| 13,33| 9,07| 10,25| 9,48/ 11,39| 11,94| 8,62 9,39

1996 | 562| 8,79 7,38| 15,47| 14,96| 13,30| 8,65| 13,75| 9,56| 13,86 9,55 10,99

1997 | 5,32| 10,05| 7,44|10,76| 7,06 9,59| 4,81| 3,85/ 11,19| 8,78 7,96| 4,40| 7,60

1998 | 4,00 3,37| 3,72| 6,05 7,80 7,30/ 7,53| 6,11| 9,05/ 10,65 9,97| 9,78| 7,11

1999 8,57| 9,68 8,63|10,24| 8,97 8,50/ 6,10| 6,85 8,58 9,62 8,26| 863 8,55

20007777 4,45 7,78| 7,91| 9,44 922|877 6,33]10,89) 11,40] 8,16 8,44

%’///ﬁ : No hubo registro o estan incompletos.
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Tabla 3.2. Factores de serie menor (K¢) para el rio Calderas en funcién del rio San Carlos
Q Calderas = K. * Q San Carlos  [m®/s] — Método alterno a la Tabla 3.1

ENE | FEB | MAR | ABR | MAY | JUN | JUL | AGO | SEP | OCT | NOV | DIC
0,30 0,35/ 0,36| 0,30 0,28/ 0,33| 0,31] 0,30 0,29| 0,27| 0,27| 0,29}

Tabla 4. Caudales rio Tafetanes, calculados como serie menor en funcion del rio
Calderas. Q Tafetanes = 0.356* Q Calderas [m®/s]
ANO | ENE | FEB | MAR | ABR | MAY | JUN | JUL | AGO | SEP | OCT NOV | DIC PROM

1991 1,95| 1,90 3,09] 3,73| 3,38| 2,21

1992 | 1,65/ 1,86| 1,86 2,98 3,60 2,29| 1,61| 3,05 3,49 3,64| 2,84| 3,08| 2,66

1993 | 2,51| 1,82| 2,84 2,83| 3,68 1,77| 3,01| 2,77| 4,61| 4,01| 3,34| 3,24 3,04
1994 | 1,88| 2,12| 3,22| 4,14| 3,28| 2,46 2,30[ 2,58 2,79| 3,16| 4,18 3,04/ 2,93

1995 | 1,58| 1,29| 3,84| 3,64| 3,37| 4,74| 3,23 3,64| 3,37| 4,05| 4,25 3,06| 3,34
1996 | 2,00| 3,13| 2,62| 550 532| 4,73| 3,08/ 4,89 3,40 4,93| 3,40 3,91

1997 | 1,89| 3,58| 2,64| 3,83| 2,51| 3,41 1,71] 1,37 3,98] 3,12 2,83 1,56| 2,70

1998 | 1,42 1,20| 1,32 2,15| 2,78| 2,60 2,68| 2,17| 3,22| 3,79 3,54| 3,48| 2,53
1999 | 3,05 3,44| 3,07 3,64| 3,19| 3,02| 2,17| 2,44 3,05 3,42 2,94| 3,07| 3,04

2000% 1,58] 2,77 2,81] 3,36] 3,28 3,12 2,25] 3,87] 4.06] 2,90 3,00
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