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aC`C! OEoEpf_eK\!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!db!

aC`C\C! KYNDJIL!VE!LFEJDPILGEK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!db!

aC`C_C! JEKYHXDVLK!LTXEGIVLK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!dc!

aC`C_C\C![(2%3,!2,!F-#2637%+%2*2!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!dc!

aC`C_C_C!F-#2633%@(!U%(*&!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!dc!

aCaC! oLGpfd`!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!dk!



! $!

aCaC\C! KYNDJIL!VE!LFEJDPILGEK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!dk!

aCaC_C! JEKYHXDVLK!LTXEGIVLK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!dd!

aCaC_C\C![(2%3,!2,!F-#2637%+%2*2!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!dd!

aCaC_C_C!F-#2633%@(!U%(*&!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!de!

aCbC! OEoEpf`f!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!ef!

aCbC\C! KYNDJIL!VE!LFEJDPILGEK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!ef!

aCbC_C! JEKYHXDVLK!LTXEGIVLK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!ef!

aCbC_C\C![(2%3,!2,!F-#2637%+%2*2!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!ef!

aCbC_C_C!F-#2633%@(!U%(*&!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!e\!

PDF[XYHL!M!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!e`!

PLGPHYKILGEK!"!JEPLNEGVDPILGEK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!e`!

bC\C! PLGPHYKILGEK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!e`!

bC_C! JEPLNEGVDPILGEK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!ek!

JEUEJEGPIDK!TITHIL]JmUIPDK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!ed!

DGEZLK!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!\f`!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! $"!

2-/*$"!/"!+'8&'#!!
!

-K! /"#$1*($*4-! (T0*-'!
! ! !
\C\! E'7-6376-*!2,&!T&#86,!DCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`!
\C_! D.4%,(7,'!K,2%.,(7*-%#'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCa!
\C`! F-#9%,2*2,'!2,!&*!-#3*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCb!
\Ca! F-#9%,2*2,'!2,!&#'!?&6%2#'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCc!
\Cb! J,',-+*'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCk!
\Cc! P*-*37,-%'7%3*'!F#l,-!),7!G#+*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_f!
\Ck! P*-*37,-%'7%3*'!F#l,-!),7!L.,=*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_\!
_C\! F#0#'!P*(2%2*7#'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_k!
`C\! P#'7#'!,'7%.*2#'!2,!#9,-*3%@(!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCk\!
`C_! D(B&%'%'!2,!,'3,(*-%#'!,3#(@.%3#'!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCk_!
`C`! P#'7#'!,'7%.*2#'!2,!#9,-*3%@(!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCk`!
`Ca! D(B&%'%'!2,!,'3,(*-%#'!,3#(@.%3#'!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCka!
`Cb! P#'7#'!,'7%.*2#'!2,!#9,-*3%@(!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCkb!
`Cc! D(B&%'%'!,'3,(*-%#'!,3#(@.%3#'!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCkc!
`Ck! P#'7#'!,'7%.*2#'!2,!#9,-*3%@(!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCkk!
`Cd! D(B&%'%'!,'3,(*-%#'!,3#(@.%3#'!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCkd!
`Ce! P#'7#'!,'7%.*2#'!2,!#9,-*3%@(!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCke!
`C\f! D(B&%'%'!,'3,(*-%#'!,3#(@.%3#'!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCdf!
bC\! P#(3&6'%#(,'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeb!
bC_! J,'6&7*2#'!D(B&%'%'!E3#(@.%3#qqqqqqqqqqqqqqqqCCCec!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!



! $""!

2-/*$"!/"!.*0%1'#!
!

-K! /"#$1*($*4-! (T0*-'!
! ! !
\C\! Y4%3*3%@(!2,&!T&#86,!DCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_!
\C_! X-,(!2,!P*-=*'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\_!
\C`! P#.9#(,(7,'!2,!6(!P*Q#(CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\_!
\Ca! V,7#(*2#-!E&/37-%3#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\_!
\Cb! P#-2@(!V,7#(*(7,CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\`!
\Cc! P*-=*'!N#&2,*2*'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\`!
\Ck! P*Q#(,#!3#(!$%-,&%(,CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\a!
\Cd! P*Q#(,#!3#(!XPFCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\b!
\Ce! P*Q#(,#!3#(!K&%3j&%(,CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\k!
\C\f! V%'9*-#!,(!T*5#!T*&*(3,CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\d!
\C\\! V%'9*-#!,(!T*5#!T*&*(3,!V%(B.%3#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\d!
\C\_! V%'9*-#!,(!K#4-,4*&*(3,CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC\e!
\C\`! V%'9*-#!3#(!3*-=*!F#l,-!),7!G#+*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_f!
\C\a! V%'9*-#!3#(!3*-=*!F#l,-!),7!L.,=*!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_\!
\C\b! K%'7,.*!2,!7-*7*.%,(7#!2,&!D=6*!2,!U#-.*3%@(CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC__!
\C\c! K#&63%#(,'!.,3B(%3*'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_b!
\C\k! K#&63%#(,'!86:.%3*'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_b!
\C\d! K#&63%#(,'!2,!3#.9&,7*3%@(CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_c!
_C\! Y4%3*3%@(!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_d!
_C_! ^%'7#-%*&!2,!F-#2633%@(!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC_e!
_C`! J,=%'7-#!F,7-#?:'%3#!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`f!
_Ca! P#--,&*3%@(!E'7-6376-*&!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`\!
_Cb! J,=%'7-#!2,!P,.,(7#!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`_!
_Cc! P#.9#-7*.%,(7#!2,&!*=6*!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`_!
_Ck! D(B&%'%'!G#2*&!9#-!%(7,-+*&#'!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC``!
_Cd! D(B&%'%'!(#2*&!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`a!
_Ce! D(B&%'%'!2,!J,',-+*'!9#0#!oLGp\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`b!
_C\f! Y4%3*3%@(!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`c!
_C\\! ^%'7#-%*&!2,!F-#2633%@(!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`k!
_C\_! J,=%'7-#!F,7-#?:'%3#!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`d!
_C\`! P#--,&*3%@(!E'7-6376-*&!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC`e!
_C\a! J,=%'7-#!2,!P,.,(7#!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCaf!
_C\b! P#.9#-7*.%,(7#!2,!D=6*!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCaf!
_C\c! D(B&%'%'!G#2*&!9#-!%(7,-+*&#'!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCa\!
_C\k! D(B&%'%'!G#2*&!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCa_!
_C\d! D(B&%'%'!2,!J,',-+*'!9#0#!oLGp\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCa`!
_C\e! Y4%3*3%@(!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCaa!
_C_f! ^%'7#-%*&!2,!F-#2633%@(!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCab!
_C_\! J,=%'7-#!F,7-#?:'%3#!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCac!
_C__! P#--,&*3%@(!E'7-6376-*&!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCak!
_C_`! J,=%'7-#!2,!P,.,(7#!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCad!
_C_a! P#.9#-7*.%,(7#!2,&!D=6*!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCad!
_C_b! D(B&%'%'!G#2*&!9#-!%(7,-+*&#'!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCae!
! ! !



! $"""!

-K! /"#$1*($*4-! (T0*-'!
! ! !
! ! !
_C_c! D(B&%'%'!G#2*&!9#0#!OEoEpf_eK\qqqqqqqqqqqqqqqCCCbf!
_C_k! D(B&%'%'!2,!J,',-+*'!9#0#!OEoEpf_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCb\!
_C_d! Y4%3*3%@(!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCb_!
_C_e! ^%'7#-%*&!2,!F-#2633%@(!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCb`!
_C`f! D(B&%'%'!F,7-#?:'%3#!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCba!
_C`\! P#--,&*3%@(!E'7-6376-*&!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCbb!
_C`_! J,=%'7-#!2,!P,.,(7#!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCbc!
_C``! P#.9#-7*.%,(7#!2,&!D=6*!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCbc!
_C`a! D(B&%'%'!G#2*&!9#-!%(7,-+*&#'!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCbk!
_C`b! D(B&%'%'!G#2*&!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCbd!
_C`c! D(B&%'%'!2,!J,',-+*'!9#0#!oLGpfd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCbe!
_C`k! Y4%3*3%@(!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcf!
_C`d! ^%'7#-%*&!2,!F-#2633%@(!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCc\!
_C`e! J,=%'7-#!F,7-#?:'%3#!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCc_!
_Caf! P#--,&*3%@(!E'7-6376-*&!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCc`!
_Ca\! J,=%'7-#!2,!P,.,(7#!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCca!
_Ca_! P#.9#-7*.%,(7#!2,&!D=6*!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCca!
_Ca`! D(B&%'%'!G#2*&!9#-!%(7,-+*&#'!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcb!
_Caa! D(B&%'%'!G#2*&!9#0#!OEoEpf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcc!
_Cab! D(B&%'%!2,!J,',-+*'!9#0#!O,j,pf`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCck!
aC\! D(B&%'%'!(#2*&!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!oLGp\`cCCCCCCCd_!
aC_! D(B&%'%'!2,!9-#2633%@(!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!oLGp

\`cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCd`!
aC`! D(B&%'%'!(#2*&!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!oLGp\k`CCCCCCda!
aCa! D(B&%'%'!2,!9-#2633%@(!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!oLGp

\k`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCdb!
aCb! D(B&%'%'!(#2*&!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!OEoEpf_eK\Cdc!
aCc! D(B&%'%'!2,!9-#2633%@(!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!OEoEp

f_eK\CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCdk!
aCk! D(B&%'%'!(#2*&!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!oLGpfd`CCCCCCCdd!
aCd! D(B&%'%'!2,!9-#2633%@(!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!oLGp

fd`CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCde!
aCe! D(B&%'%'!(#2*&!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!OEoEpf`fCCCCCe\!
aC\f! D(B&%'%'!2,!9-#2633%@(!*(7,'!A!2,'96/'!2,!&*!%(7,-+,(3%@(!9#0#!OEoEp

f`fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe_!
!
!
!
!

!
!
!
!
!
!



! $"#!

#*58)&)02'!
!

#258)&)! #*0-*.*$'/)! /*5"-#*)-"#!
! ! !
*CCCCCCCCCCCCCCCCCCCCCCCCCF,-%#2#!%(.,2%*7#!*(7,-%#-!,(!86,!',!-,369,-*!&*!%(+,-'%@(!
DFICCCCCCCCCCCCCCCCCCCCCD.,-%3*(!F,7-#&,6.!I('7%767,CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
4CCCCCCCCCCCCCCCCCCCCCCCCCI(+,-'%@(!%(%3%*&1!rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
44&CCCCCCCCCCCCCCCCCCCCCCT*--%&,'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`!
44&s2CCCCCCCCCCCCCCCCCCCT*--%&,'!9#-!2:*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`s2!
TEKCCCCCCCCCCCCCCCCCCCCT#.4,#!,&,37-#'6.,-=%4&,CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
TUFVCCCCCCCCCCCCCCCCCT*--%&,'!2,!?&6%2#!9#-!2:*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`!
T^)CCCCCCCCCCCCCCCCCCCCT#.4,#!<%2-B6&%3#!7%9#!5,7CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
TFFVCCCCCCCCCCCCCCCCCT*--%&,'!2,!9,7-@&,#!9#-!2:*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`!
TK$CP*&V*ACCCCCCTK$!-,9#-7*2#!9#-!2:*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
3CCCCCCCCCCCCCCCCCCCCCCCCCU&65#!2,!3*5*!*36.6&*2#!*&!*Q#!*(7,-%#-!,(!86,!',!-,369,-*!&*!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

%(+,-'%@(CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
PTHCCCCCCCCCCCCCCCCCCCCJ,=%'7#!2,!*2<,-,(3%*!2,!3,.,(7#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
3.`CCCCCCCCCCCCCCCCCCCCCP,(7%.,7-#'!3>4%3#'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`!
39qqqqqCCCCCCP,(7%9#%','qqqqqqqqqqqqqqqqqqqqCNsH7!
2qqqqqqqU&65#!2,!3*5*!2,&!*Q#!86,!',!-,369,-*!&*!%(+,-'%@(CCCCCCCCCCCCC!
EYJqqqqqCCJ,',-+*'!%(%3%*&,'1!4&'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`!
?7CCCCCCCCCCCCCCCCCCCCCCCCCCF%,'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH!
=CCCCCCCCCCCCCCCCCCCCCCCCCC]-*.#'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCN!
]LJCCCCCCCCCCCCCCCCCCCCJ,&*3%@(!=*'p9,7-@&,#1!9%,'`s4&CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
]JCCCCCCCCCCCCCCCCCCCCCCCJ,=%'7-#!]*..*!J*A1!tDFICCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH!
%CCCCCCCCCCCCCCCCCCCCCCCCCCCX*'*!2,!%(7,-/'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
%(CCCCCCCCCCCCCCCCCCCCCCCCCF6&=*2*!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH!
I#CCCCCCCCCCCCCCCCCCCCCCCCCI(+,-'%@(!%(%3%*&CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
IFCCCCCCCCCCCCCCCCCCCCCCCCCI(2%3,!2,!F-#2637%+%2*21!44&s2s9'%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCHa7_sN!
jCCCCCCCCCCCCCCCCCCCCCCCCCCCF,-.,*4%&%2*21!.VCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH_!
&4.CCCCCCCCCCCCCCCCCCCCCCCH%4-*!.*'*1!=CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCN!
H%86%2CP*&V*ACCCCCCU&6%2#!-,9#-7*2#!9#-!2:*1!44&CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`!
H%86%2C36.CCCCCCCCCCCD36.6&*2#!2,!?&6%2#1!44&CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`!
NVCCCCCCCCCCCCCCCCCCCCCCCF-#?6(2%2*2!N,2%2*1!?7CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH!
.VCCCCCCCCCCCCCCCCCCCCCCCN%&%2*-3ACCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH_!
.MCCCCCCCCCCCCCCCCCCCCCCCN%&%+#&7%#'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC$sD!
GF^ICCCCCCCCCCCCCCCCCCCCJ,=%'7-#!2,!9#-#'%2*2!(,67-@(%3#1!+s+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
L%&CP*&V*ACCCCCCCCCCCF,7-@&,#!-,9#-7*2#!9#-!2:*1!44&CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`!
L%&C36.CCCCCCCCCCCCCCCCD36.6&*2#!2,!9,7-@&,#1!44&CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH`!
F*AuG,7uU&*=CCCCCO#(*!2,!9*=#!(,7*1!?7CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH!
F4CCCCCCCCCCCCCCCCCCCCCCCCCF-,'%@(!2,!46-465*1!9'%!CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCNsH7

_!
F,-.uP#*7CCCCCCCCCCF,-.,*4%&%2*2!*4'#&67*1!.VCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCH_!
F^IEuVCCCCCCCCCCCCCCCJ,=%'7-#!2,!9#-#'%2*2!,?,37%+*1!+s+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
F^IXuVCCCCCCCCCCCCCCCJ,=%'7-#!2,!9#-#'%2*2!*4'#&67*1!+s+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC!
FJCCCCCCCCCCCCCCCCCCCCCCCCF-,'%@(!2,!-,',-+#-%#1!9'%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCNsH7

_!
FJICCCCCCCCCCCCCCCCCCCCCCF,-:#2#!2,!-,369,-*3%@(!2,!&*!%(+,-'%@(1!7%,.9#CCCCCCCCCCCCCCC7!
9'%CCCCCCCCCCCCCCCCCCCCCCCCH%4-*'!?6,-0*!9#-!96&=*2*!36*2-*2*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCNsH7_!
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CAPÍTULO I 

INTRODUCCIÓN 

!

!

1.1.! DESCRIPCIÓN DEL CAMPO 

!

1.1.1.! GENERALIDADES 

!

1.1.1.1.! Breve Reseña Histórica 

!

E&!4&#86,!D!,'7B!%(7,=-*2#!9#-!\c!3*.9#'1!'%,(2#!,&!3*.9#!j#(!,&!.B'!*(7%=6#!2,!

,&&#'1! A! ,'! 3*-*37,-%0*2#! 9#-! ',-! 6(*! 2,! &*'! 36,(3*'! '64! *(2%(*'! 2,! .*A#-!

3#.9&,5%2*2!A!-,7#!3%,(7:?%3#1!9,-#!*!'6!+,01!*&!9-,',(7*-!'%=(%?%3*7%+*'!-,',-+*'!2,!

<%2-#3*-46-#1!',!+6,&+,!.6A!*7-*37%+*!hX#--,'!A!F/-,01!_f\_iC!!

!

E&!3*.9#!o#(!?6,!2,'364%,-7#!9#-!&*!3#.9*Q:*!X,S*3#p]6&?!3#(!&*!9,-?#-*3%@(!2,&!

9#0#!o#(!\1! &*!86,! %(%3%@!,&! \c!2,! ?,4-,-#! A! 3#.9&,7@!,&! `f!2,!.*-0#!2,!\ekfC!

D&3*(0@!6(*!9-#?6(2%2*2!2,!\fbkd! ?7!3#(!6(*!9-#2633%@(!2,!`fk_!TFFV!2,! &*'!

*-,(*'!^!A!X!hX#--,'!A!F/-,01!_f\_iC!

!

E(!&*!*376*&%2*2!,&!4&#86,!,'!#9,-*2#!9#-!F,7-#*.*0#(*'!EF!3#(!6(*!9-#2633%@(!

2,!kf!.%&!TFFV1!3#(!6(!7#7*&!2,!_b\!9#0#'!9-#2637#-,'!*37%+#'1!2,!&#'!36*&,'!_fc!

'#(!9#-!&,+*(7*.%,(7#!,&,37-#'6.,-=%4&,1!\f!9#-!&,+*(7*.%,(7#!<%2-B6&%3#!A!d!9#-!

&,+*(7*.%,(7#!.,3B(%3#!hK<*A*!E36*2#-!KCDC1!_f\ciC!

!

1.1.1.2.! Ubicación 

!

E&!4&#86,!D!',!&#3*&%0*!,(!&*!J,=%@(!D.*0@(%3*1!9-#+%(3%*!2,!L-,&&*(*1!3*(7@(!2,!

U-*(3%'3#!2,!L-,&&*(*1!9*--#86%*!V*A6.*1!3#.#!',!#4',-+*!,(!&*!?%=6-*!\C\C!



!

!

%!

'U%=6-*!\C\C!Y4%3*3%@(!2,&!T&#86,!D!

!
U6,(7,x!K<*A*!E36*2#-!KCDC1!_f\c!
E&*4#-*2#!F#-x!$%&'#(!)%./(,0!
!

1.1.2.! GEOLOGÍA Y ESTRATIGRAFÍA 

!

H*!P6,(3*!L-%,(7,!,'7B!64%3*2*!,(!6(*!0#(*!,'7-6376-*&.,(7,!3#.9&,5*1!56'7#!*&!

(#-7,! 2,! &*! 3<*.,&*! ,(7-,! &#'! D(2,'! 3,(7-*&,'! A! &#'! D(2,'! ',97,(7-%#(*&,'C!

],(,-*&.,(7,!',!2%+%2,!*!&#'!3*.9#'!9,7-#&,-#'!2,!*36,-2#!*!&#'!9&*A!9,7-#&,-#'!

2,!&*!P6,(3*!L-%,(7*&1!&#'!36*&,'!'#(x!F&*A!L33%2,(7*&!hK%'7,.*!K64*(2%(#i1!F&*A!

P,(7-*&! hP#--,2#-! K*3<*pK<6'<6?%(?%i! A! F&*A!L-%,(7*&! hK%'7,.*!P*9%-#(pX%967%(%i1!

hT*4A1!J%+*2,(,%-*!A!T*--*=B(1!_ffaiC!



!

!

&!

1.1.2.1.! Estructura 

!

E(!&*!7*4&*!\C\!',!2,'3-%4,!&*!,'7-6376-*!2,&!T&#86,!D!2%+%2%2#!9#-!'6'!3*.9#'C!
!

X*4&*!\C\C!E'7-6376-*!2,&!T&#86,!D!
$IAQK! "UVPSMVSPI!

WKC;WKC!#SP;

.IHB;5@XIUI;

3A@P;"PBC!

E'! 6(! *(7%3&%(*&! 4*'7*(7,! '%./7-%3#1! ,&#(=*2#! ,(! 2%-,33%@(!GGLpK1! 2,!

*9-#S%.*2*.,(7,! _`! j.! 2,! &#(=%7621! 86,! ',! ,('*(3<*! ,(! 2%-,33%@(!

(#-7,! 3#(! .6A! 9#3*! *&7,-*3%@(! 7,37@(%3*! *&! 7,3<#! 2,! &*! *-,(%'3*! Y!

9-%(3%9*&C! H*'! ?*&&*'! #4',-+*2*'! ,(! &*'! ',33%#(,'! ':'.%3*'! *&3*(0*(!

'#&*.,(7,! ^#&&:(! A! G*9#! T*'*&C! H*! ,'7-6376-*! ',! ?#-.@! 26-*(7,! ,&!

N**'7-%3<7%*(#pF*&,#3,(#C!

#Q@XB;9BV;"@C!

D!&*!4*',!2,!&*!3*&%0*!D1!,&!?&*(3#!#,'7,!2,&!*(7%3&%(*&!K9%j,!,'7B!3#-7*2#!

9#-! 6(*! ?*&&*! 7-*('9-,'%#(*&C! X%,(,! 6(*! #-%,(7*3%@(! GpK! *! &#! &*-=#! 2,!

\f1b!j.1!*9-#S%.*2*.,(7,C!H*!,'7-6376-*!',! ?#-.@!,(! &*'!2#'!,7*9*'!

2,! -,*37%+*3%@(! -,3#(#3%2*'! ,(! &*! 36,(3*x! ,(! ,&! X6-#(%*(#pX*-2:#p

F*&,#3,(#! A! ,(! ,&! E#3,(#! I(?,-%#-1! 3#.#!.6,'7-*! &*! 2,?#-.*3%@(! '%(!

7,37@(%3*!2,!&#'!',2%.,(7#'!2,!G*9#!K69,-%#-pX,(*!A!X%A6A*3#!I(?,-%#-1!

,S9,-%.,(7*2#! 2,?#-.*3%@(! *2%3%#(*&! 3#(! &*! >&7%.*! -,*37%+*3%@(!

7,37@(%3*! 2,&! N%#pF&%#3,(#1! ,+%2,(3%*2*! 9#-! 6(! ?&,S6-*.%,(7#! 86,!

*&3*(0*!(%+,&,'!3,-3*(#'!*!&*!'69,-?%3%,C!

'PA@C;&BY@;

8BOKQ!

E'! 6(*! 2,! &*'! 9#3*'! ,'7-6376-*'! 2,! #-%,(7*3%@(! LpEpKE1! &#! 86,!

3#('7%76A,! 6(*! *(#.*&:*! ,'7-6376-*&! ,(! &*! 36,(3*1! 9#-! 36*(7*! &*!

*4'#&67*! .*A#-:*! 2,! ,'7-6376-*'! 9-#2637%+*'! A! (#! 9-#2637%+*'! 7%,(,(!

#-%,(7*3%@(!*(2%(*C!K,!2,?%(,!6(*!,2*2!.**'7-%3<7%*(*!A!9-,',(7*!6(*!

?*',! ,S7,('%+*! *&4%*(*1! &*! ?*&&*! #-%,(7*&! 2,! &*! ,'7-6376-*!D-.%(! (#! ,'7B!

3#.9&,7*.,(7,!%(+,-7%2*!A!9-,',(7*!7#2*+:*!6(!56,=#!(#-.*&!

6BXB!

K,!7-*7*!2,!6(*!,'7-6376-*!2,!#-%,(7*3%@(!GpK!%(7,=-*2*!9#-!2#'!*&7#'1!,&!

.*A#-!2,!,&&#'!64%3*2#!*&!(#-7,!3#(!6(!3%,--,!,'7-6376-*&!3,-3*(#!*!&#'!

kfy! A! ,&! 2,&! '6-! 3#(! 6(! 3%,--,! 2,! *&-,2,2#-! `fyC! K,! 9-,',(7*! 6(*!

*(7%3&%(*&! 2,! -,&%,+,! .6A! '6*+,1! *&=#! *'%./7-%3#1! 2,'*--#&&*2#! ,(! ,&!

N**'7-%3<7%*(#pF*&,#3,(#1!,+%2,(3%*!&*!2,?#-.*3%@(!'%(!7,37@(%3*!2,!&*!

?#-.*3%@(!X,(*C!H*! ?#-.*3%@(!^#&&:(!,'7B!*?,37*2*!9#-! ?*&&*'!(#-.*&,'!

'%(! ',2%.,(7*-%*'1! &*'! .%'.*'! 86,! ?6,-#(! 9*-3%*&.,(7,! %(+,-7%2*'!

26-*(7,!,&!,9%'#2%#!2,!7-*('9-,'%@(!3-,7B3%3#C!

U6,(7,x!T*4A1!J%+*2,(,%-*!A!T*--*=B(1!_ffaC!
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!

"!

1.1.2.3.! Características Litológicas 

!

!"#$ %&#&%'"%("#$ )%"*+,-"%&#$ ./#$ (.)"%-01-&#$ *&$ 20$ ,+&1,0$ #"1$ 3"22415$ 6$ 7$ 85$

&#-/1$ ,"19"%.0*"#$ &1$ 20$ )0%-&$ (19&%("%$ )"%$ 0%&1(#,0#$ ,+0%:"#0#5$ ;&1&%02.&1-&$

2(.)(0#5$,"1$)"%,&1-0<&#$.&1"%&#$*&$9&2*&#)0-"#=$30,(0$0%%(>0$20#$2(-"90,(&#$0%&1"?

2(."#0#$-%01#;%&#('0#$#&$-"%101$,+0%:"?;20+,"14-(,0#$7$,02,/%&0#=$

$

@1$ &2$ 01&A"$ B"=$ C$ #&$ *&-02201$ 20#$ ,0%0,-&%4#-(,0#$ 2(-"2D;(,0#$ *&2$ E2"F+&$ G$

,20#(9(,0*0$)"%$,0.)"#$7$0%&10#=$

$
1.1.3.! PROPIEDADES DE LA ROCA 
!

!0#$)%")(&*0*&#$*&$(1-&%H#$*&2$E2"F+&$G$#"1$&#)&#"%5$)"%"#(*0*5$)&%.&0>(2(*0*$7$

#0-+%0,(D15$20#$F+&$&#-/1$*&-0220*0#$)"%$,0.)"$&1$20$-0>20$C=I=$

$

60>20$C=I=$J%")(&*0*&#$*&$20$%",0$

"#$%&! '()*#!

+,-+,./!
-/.0+12.!
3+4.! -./.,21'1!

-+/0+'52621'1! ,'47/'"2.3!
1+!'87'!

9:! $1!

;.3<!;.3!
,7/<!='>+<!
02;','<!>02/!

>!+/+3!

E0#02$6&10$ CK=LC$ K=CM$ CNCI=OK$ K=NI$

8$P+)&%("%$ N=MQ$ K=CI$ CNN=OK$ K=IQ$

8$R19&%("%$ NN=MN$ K=CO$ SLO=OK$ K=CO$

6$P+)&%("%$ L=QL$ K=CN$ CKM=OK$ K=II$

6$R19&%("%$ T=NQ$ K=CO$ IST=KK$ K=NI$

3"2241$P+)&%("%$ T=OL$ K=CN$ NKI=KK$ K=IC$

3"2241$R19&%("%$ CC=MC$ K=CO$ CKIK=KK$ K=IM$

,-2;+<!?+4!>!
+23!

E0#02$6&10$ ?$ ?$ ?$ ?$

8$P+)&%("%$ CK=ST$ K=CI$ NLL=OK$ K=CM$

8$R19&%("%$ CK=LM$ K=CI$ ICO=KK$ K=KT$

6$P+)&%("%$ CO=KK$ K=CI$ CKO=KK$ K=NO$

6$R19&%("%$ CT=NK$ K=CO$ IMT=OK$ K=NT$

3"2241$P+)&%("%$ CS=OK$ K=CM$ NKI=OK$ K=IK$

3"2241$R19&%("%$ QT=TK$ K=CS$ CCOI=OK$ K=CT$

'/023<!6+@2!>!
5+5.-!

E0#02$6&10$ O=OK$ K=CM$ CLKM=SM$ K=IO$

8$P+)&%("%$ I=TT$ K=CO$ SO=II$ K=IM$

8$R19&%("%$ NN=NL$ K=CO$ TLT=II$ K=NK$

6$P+)&%("%$ M=SL$ K=CI$ ML=KK$ K=LI$

6$R19&%("%$ O=CC$ K=CI$ NNC=II$ K=LK$

3"2241$P+)&%("%$ S=TO$ K=CL$ CQQ=KK$ K=NT$

3"2241$R19&%("%$ L=OQ$ K=CS$ CCCL=II$ K=LK$

A+;+!

E0#02$6&10$ C=TO$ K=CN$ NNQ=KK$ K=IT$

8$P+)&%("%$ I=SL$ K=CL$ NQI=KK$ K=LN$

8$R19&%("%$ CS=II$ K=CS$ CKNO=KK$ K=NC$

6$P+)&%("%$ T=ON$ K=CI$ CIC=KK$ K=LC$

6$R19&%("%$ Q=NI$ K=CL$ IMO=KK$ K=IC$

3"2241$P+)&%("%$ M=NN$ K=CL$ NOI=KK$ K=IM$

3"2241$R19&%("%$ CN=CL$ K=CS$ CNTL=KK$ K=II$

U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$



!

!

#!

$
1.1.4.! PROPIEDADES DE LOS FLUIDOS 

!

J0%0$ 20$ ,0%0,-&%(:0,(D1$ *&$ 2"#$ 92+(*"#$ *&$ 2"#$ 70,(.(&1-"#$ 9+&$ 1&,&#0%("$ -".0%$

.+&#-%0#$ *&$ 9"1*"5$ F+&$ %&)%&#&1-&1$ *&$ 9"%.0$ ,"19(0>2&$ 20#$ )%")(&*0*&#$ *&$ 2"#$

92+(*"#Z$ &#$ *&,(%5$.+&#-%0#$ *&$ 92+(*"#$ -".0*0#$ 0$ ,"1*(,("1&#$ *&$ 70,(.(&1-"=$[&$

&#-0#$ .+&#-%0#$ #&$ ">-(&1&$ 20#$ )%")(&*0*&#$ *&$ (1-&%H#$ ,"."$ 20$ *&1#(*0*5$ 20$

'(#,"#(*0*5$)%&#(D1$*&$>+%>+<0$7$90,-"%$'"2+.H-%(,"5$'&%$-0>20$C=L=$

$

60>20$C=L=$J%")(&*0*&#$*&$2"#$92+(*"#$

"#$%&! '()*#!

4)$%)(#:B(#!

C)!

/)D)(E&(F&!

-()DFG*!C)!

/)D)(E&(F&!

=#H:&(!

@&IB$)*:(FH&!
'-2! @FDH&DFC#C!

-()DFG*!C)!

5B(JBK#!

L=! %DF#! /5M,45! L! H%! %DF#!

'/023<!6+@2!>!

5+5.-!

E0#02$6&10$ CQC$ IMCL=M$ C=KQN$ CT=O$ CS=KN$ QCQ=L$

8$R19&%("%$ NNO$ IQTS=M$ C=CSC$ NT=N$ C=OM$ NIO=L$

6$R19&%("%$ NCS=O$ IINN$ C=KMT$ NO=M$ N$ TMQ=L$

3"2241$P+)&%("%$ NNO$ IQTS=M$ C=CSC$ NT=N$ C=OM$ NIO=L$

A+;+!

8$R19&%("%$ NKC$ ISLN$ C=CCQ$ CM=M$ NK=OQ$ TSQ=L$

6$ CQQ$ LKNL$ C=CIL$ NQ=O$ N=CS$ TLT=L$

3"2241$P+)&%("%$ CQI$ LOTK$ C=KMO$ NM=C$ L=I$ CTQ=L$

;.3<!;.3!

,7/<!='>+<!

02;','<!>02/<!

+/+3!

E0#02$6&10$ CQT=NO$ ICKS=IO$ C=CNLL$ CM=T$ T=NC$ SKL=L$

8$P+)&%("%$ CTO$ NOCI=M$ C=KQNC$ NK=S$ T=I$ QKQ=L$

8$R19&%("%$ NNT$ IOCL=M$ C=CKNC$ CT=N$ CK=IQ$ LOQ=L$

6$R19&%("%$ NCQ=Q$ IKKC=NN$ C=NCMCS$ NO=O$ I=KQSN$ QMO=N$

3"2241$P+)&%("%$ NNM=NO$ LNIO=IO$ C=KOTCO$ IN=IO$ N=ONO$ COS=Q$

3"2241$R19&%("%$ NIS$ LKCL=M$ C=CCMC$ IC=S$ I=QL$ NKQ=L$

,-2;+<!?+4!>!

+23!

8$R19&%("%$ CTQ$ ITCM=M$ C=CCSI$ CO=O$ CT=INN$ TSN=L$

6$R19&%("%$ NIK=O$ ITNT=O$ C=COQ$ CM=N$ T=CNO$ MCL=L$

3"2241$P+)&%("%$ NIK$ LLCO$ C=COT$ IN=T$ N=CN$ CTL=L$

3"2241$R19&%("%$ NCL=NO$ NTMK$ C=KTL$ IN=M$ C=SIS$ TI=L$

U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

1.1.5.! RESERVAS 

!

@1$20$-0>20$C=O=$#&$">#&%'0$20#$%&#&%'0#$)%">0*0#5$)%">0>2&#5$)"#(>2&#$7$&2$J\@P$

*&2$E2"F+&$G$*('(*(*0$)"%$,0.)"#=$

$

$



!

!

$!

60>20$C=O=$]&#&%'0#$

"#$%&! '()*#!
-.+,!

/+,+/@',!

-/.5'1',!

/+,+/@',!

-/.5'56+,!

/+,+/@',!

-.,256+,!

56,! 56,! 56,! 56,!

'/023<!

6+@2!>!

5+5.-!

E0#02$6&10$ $MK5CCK5CKN$$$$ $N5OQT5TKK$$$$ $?$$$$ $?$$$$

8$P+)&%("%$ $IM5LNO5MQS$$$$ $?$$$$ $?$$$$ $?$$$$

8$R19&%("%$ $IKC5NON5TKI$$$$ $NI5OOM5MKN$$$$ $L5LOT5KLI$$$$ $M5SIS5OOO$$$$

6$P+)&%("%$ $SQ5QTS5LCI$$$$ $?$$$$ $?$$$$ $?$$$$

6$R1;&%("%$ $II5QSN5NQC$$$$ $N5CKI5SNT$$$$ $C5ISI5MCQ$$$$ $C5TLI5NSL$$$$

3"2241$P+)&%("%$ $CCT5CSM5SOC$$$$ $C5MOL5ISN$$$$ $?$$$$ $?$$$$

3"2241$R19&%("%$ $LO5NML5MNS$$$$ $NQI5NKI$$$$ $?$$$$ $?$$$$

A+;+!

E0#02$6&10$ $I5NTK5MLT$$$$ $?$$$$ $?$$$$ $?$$$$

8$P+)&%("%$ $NN5TLO5NIL$$$$ $?$$$$ $?$$$$ $?$$$$

8$R19&%("%$ $CST5KLM5LOM$$$$ $M5KQC5TMN$$$$ $?$$$$ $?$$$$

6$P+)&%("%$ $OS5KSS5OCM$$$$ $MTO5NNL$$$$ $?$$$$ $?$$$$

6$R1;&%("%$ $OS5NQN5LKL$$$$ $L5LMQ5SQN$$$$ $?$$$$ $?$$$$

3"2241$P+)&%("%$ $NL5NIK5CSO$$$$ $OOC5IIQ$$$$ $?$$$$ $?$$$$

3"2241$R19&%("%$ $LO5TMM5TTL$$$$ $IST5NTI$$$$ $?$$$$ $?$$$$

;.3<!;.3!

,7/<!='>+<!

02;','<!

>02/!>!

+/+3!

E0#02$6&10$ $IKN5OLL5SIL$$$$ $M5KOT5IOI$$$$ $NQM5COC$$$$ $?$$$$

8$P+)&%("%$ $SC5ICC5KLK$$$$ $I5STT5OQS$$$$ $?$$$$ $?$$$$

8$R19&%("%$ $C5IMK5NMM5KCS$$$$ $SC5COI5ILO$$$$ $CC5SMN5SIO$$$$ $NI5MOT5SIM$$$$

6$P+)&%("%$ $NLK5CML5CLK$$$$ $T5NLT5MOK$$$$ $?$$$$ $?$$$$

6$R1;&%("%$ $MIO5OOC5SIO$$$$ $OS5TNQ5OKT$$$$ $CC5LCI5OSN$$$$ $CN5KLQ5IML$$$$

3"2241$P+)&%("%$ $LNS5CSC5QSM$$$$ $NL5MLS5LTS$$$$ $S5QST5KON$$$$ $T5LNN5OCL$$$$

3"2241$R19&%("%$ $NKC5TMK5CIM$$$$ $M5NOO5MON$$$$ $?$$$$ $?$$$$

,-2;+<!?+4!

>!+23!

E0#02$6&10$ $I5OKC5KNL$$$$ $?$$$$ $?$$$$ $?$$$$

8$P+)&%("%$ $OC5ILO5MOM$$$$ $N5IIT5MQK$$$$ $?$$$$ $?$$$$

8$R19&%("%$ $CLK5IKS5LLK$$$$ $CC5TSN5SKI$$$$ $TMK5SMK$$$$ $M5IOI5SMS$$$$

6$P+)&%("%$ $IT5KOI5NLM$$$$ $C5NIO5TIT$$$$ $?$$$$ $?$$$$

6$R1;&%("%$ $NLC5LCC5KNN$$$$ $CS5MQT5OTS$$$$ $C5OLK5TIC$$$$ $CL5SSM5KIN$$$$

3"2241$P+)&%("%$ $CQM5CST5IIT$$$$ $T5CCC5OQK$$$$ $QMN5QKO$$$$ $CK5TSL5ICN$$$$

3"2241$R19&%("%$ $ILL5OII5LOI$$$$ $CQ5KMQ5LNS$$$$ $OTI5TLQ$$$$ $OTI5TIQ$$$$

!"!#$%#&!'("%)"*% !"%&'$%'('%'&)!!!! !*$)%++)%$*,!!!! !&'%)&)%&)$!!!! !,$%)$+%*'(!!!!

U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$



!

!

,!

1.2.! EVALUACIÓN DE REGISTROS 

$

1.2.1.! Registros Hueco Abierto 

$

!0$ (1-&%)%&-0,(D1$ *&$ %&;(#-%"#$ &2H,-%(,"#$ *&$ )":"#$ &#$ +10$ ;%01$ W&%%0.(&1-0$ F+&$

1"#$ )&%.(-&$ (*&1-(9(,0%$ :"10#$ )"-&1,(02.&1-&$ 02.0,&10*"%0#$ *&$ W(*%",0%>+%"$ 7$

,02,+20%$ 2"#$ )0%/.&-%"#$ )&-%"94#(,"#$ ,"."$ #"1$ )"%"#(*0*5$ )&%.&0>(2(*0*5$

#0-+%0,(D1$ *&$ 92+(*"#5$ %&#(#-('(*0*$ *&$ 0;+0$ *&$ 9"%.0,(D15$ &1-%&$ "-%"#=$ ^_W0<(*5$

NKCC`=$

$

1.2.1.1.! Tipos de Registros Hueco Abierto 

$

8#$$#!/#N!

$

!"#$ "><&-('"#$ *&2$ %&;(#-%"$ a0..0$ ]07$ &#$ *(#,%(.(10%$ &1-%&$ %&#&%'"%("$ 7$ 1"?

%&#&%'"%("5$ *&9(1(%$ '"2+.&1$ *&$ 0%,(220$ &1$ &2$ %&#&%'"%("$ 7$ &#-(.0%$ &2$ 1('&2$ *&$

*"2".(-0#$*&$20$%",0$%&#&%'"%("$^a0'(201&#$7$6"%%&#5$NKKQ`=$

$

-&:)*HF#I!+D%&*:#*)&!O,-P!

$

@2$ %&;(#-%"$ PJ$ #&$ +-(2(:0$ )0%0$ (*&1-(9(,0%$ ,0)0#$ )"%"#0#5$ :"10#$ )&%.&0>2&#$ *&$

2+-(-0#5$ :"10#$ )&%.&0>2&#$ ,"1$ 0%&105$ )0%0$ ,02,+20%$ 20$ #02(1(*0*$ *&2$ 0;+0$

*&9"%.0,(D1$ 7$ 20$ %&#(#-('(*0*$ *&2$ 0;+0$ *&$ 9"%.0,(D1$ ^]b`$ ^a0'(201&#$ 7$ 6"%%&#5$

NKKQ`=$

$

/)QFD:(&!"#IF%)(!

$

@2$ %&;(#-%"$ ,02()&%$ &#$ +10$ W&%%0.(&1-0$ F+&$.(*&$ &2$ *(/.&-%"$ *&2$ )":"5$ (1*(,0$ 20$

)%&#&1,(0$ *&$ +1$ %&'"F+&$ "$ ,"#-%0$ *&$ 2"*"$ &1$ 20#$ )0%&*&#$ *&$ 20$ 9"%.0,(D1$

^a0'(201&#$7$6"%%&#5$NKKQ`=$

$

$

$



!

!

+!

/)QFD:(&D!C)!/)DFD:FEFC#C!

$

P"1$+-(2(:0*"#$)0%0$*&-&%.(10%$20#$:"10#$)%"*+,-('0#$*&$W(*%",0%>+%"$7$20#$:"10#$

)%"*+,-"%0#$*&$0;+05$ (1*(,0%$ 20#$ :"10#$)&%.&0>2&#$ 7$*&-&%.(10%$ 20$)"%"#(*0*$0$

)0%-(%$*&$20$%&#(#-('(*0*$^a0'(201&#$7$6"%%&#5$NKKQ`=$

$

/)QFD:(&!3)B:(G*FH&!

$

P&$ >0#0$ &1$ 20$ .&*(,(D1$ *&$ ,"1,&1-%0,("1&#$ *&$ W(*%D;&1"#5$ 2"$ F+&$ (1*(,0$ 20$

)%&#&1,(0$ *&$ 0;+0$ "$ )&-%D2&"$ *&$ 20$ %",0=$ P(%'&$ )0%0$ &#-(.0%$ 20$ )"%"#(*0*$

1&+-%D1(,0$*&$20#$%",0#$^BJ3R`$^a0'(201&#$7$6"%%&#5$NKKQ`=$

$

/)QFD:(&!C)!1)*DFC#C!

$

P&$ >0#0$ &1$ 20$ .&*(,(D1$ *&$ 20$ *&1#(*0*$ *&$ 20$ 9"%.0,(D15$ )"%$ .&*("$ *&$ 20$

0-&1+0,(D1$*&$%07"#$;0..0$&1-%&$+10$9+&1-&$7$+1$%&,&)-"%=$P(%'&$)0%0$&#-(.0%$20$

*&1#(*0*$ *&2$ #(#-&.0$ %",0c92+(*"$ ^]3\E`$ F+&$ )"#-&%("%.&1-&$ #&%'(%/$ )0%0$

,02,+20%$20$)"%"#(*0*$)"%$*&1#(*0*$^[J3R`$^a0'(201&#$7$6"%%&#5$NKKQ`$$

$

/)QFD:(&D!,G*FH&D!

$

8-(2(:0$&2$.(#."$)%(1,()("$*&2$.H-"*"$#4#.(,"V$.(*&$20$'&2",(*0*$*&2$#"1(*"$&1$20#$

"1*0#$ )&1&-%0*0#$ )"%$ &2$ )":"=$ @2$ "><&-('"$ )%(1,()02$ *&2$ )&%9(2$ #D1(,"$ &#$ 20$

*&-&%.(10,(D1$*&$20$)"%"#(*0*$*&$20#$%",0#$)&1&-%0*0#$)"%$&2$)":"$^PJ3R`$0$)0%-(%$

*&2$-(&.)"$*&$-%/1#(-"$*&$20#$"1*0#$^a0'(201&#$7$6"%%&#5$NKKQ`=$

$

1.2.1.2.! Interpretación de Registros Eléctricos 

$

d&*(01-&$20$0)2(,0,(D1$*&$*(9&%&1-&#$.H-"*"#$#&$)+&*&$*&-&%.(10%$20#$*(9&%&1-&#$

)%")(&*0*&#$ )&-%"94#(,0#$ +-(2(:01*"$ 2"#$ '02"%&#$ ">-&1(*"#$ *&$ 2"#$ *(9&%&1-&#$

%&;(#-%"#$&2H,-%(,"#$,"."$#&$">#&%'0$&1$&2$01&A"$M=$

$

$



!

!

)'!

1.2.2.! Registros de Cemento 

$

1.2.2.1.! Registro CBL 

$

@2$ %&;(#-%"$_E!$ ^%&;(#-%"$ *&$ 0*W&%&1,(0$ *&$ ,&.&1-"$ "$ ,&.&1-$ >"1*$ 2";`5$ &#$ +1$

%&;(#-%"$,"1-(1+"$*&$20$0.)2(-+*$*&$20$)%(.&%0$"1*0$*&$#"1(*"$F+&$22&;0$02$%&,&)-"%$

0$ -%0'H#$ *&$ 20$ -+>&%40=$ J&%.(-&$ 20$ &'02+0,(D1$ ,+01-(-0-('0$ *&2$ &#-0*"$ *&$ 20$

,&.&1-0,(D1$0$20$-+>&%40$^Y(.H1&:5$NKCN`=$

$

1.2.2.2.! Registro VDL 

$

@2$ %&;(#-%"$ e[!$ ^%&;(#-%"$ *&$ *&1#(*0*$ '0%(0>2&`$ ,".)2&-0$ 20$ (19"%.0,(D1$

)%")"%,("10*0$ )"%$ &2$ _E!5$ )"#&&$ 1+.&%"#"#$ -%&1&#$ *&$ "1*0$ &#-%&,W0.&1-&$

&#)0,(0*"#$ *01*"$ ,"."$ %&#+2-0*"$ +1$ .0)0$ *&$ ,"1-"%1"#$ %&;(#-%0*"#$ &1$ &2$

(1-&%'02"=$J&%.(-&$&'02+0%$20$,02(*0*$*&2$,&.&1-"$^Y(.H1&:5$NKCN`=$

$

1.2.2.3.! Registro USIT 

$

@#-0$ W&%%0.(&1-0$ *&$ (./;&1&#$ +2-%0#D1(,0#5$ &.(-&$ )+2#"#$ *&$ 02-0$ 9%&,+&1,(0$

+2-%0#D1(,0$ )0%0$ W0,&%$ %&#"10%$ 20$ ,0.(#0$ &1$ &2$ ."*"$ &#)&#"%=$ @#-"#$ )+2#"#$

%&>"-01$*&$+1$20*"$0$"-%"$*&1-%"$*&$20$,0.(#05$20$W&%%0.(&1-0$%&,(>&$20$%&#"101,(0$

7$ %&;(#-%0$ 20$ #&f025$ .&*(01-&$ +1$ )%",&#0.(&1-"$ F+&$ #&$ W0,&$ &1$ 20$ +1(*0*$ *&$

%&;(#-%"$ #&$ ">-(&1&1$ (./;&1&#$*&$02-0$ %&#"2+,(D1$ *&2$ ,&.&1-"$ 7$ 20$ ,"%%"#(D1$ &1$

-(&.)"$%&02$^Y(.H1&:5$NKCN`=$

!

!

1.3.! CAÑONEO 

!

@2$%&-"$)0%0$2"#$)%"9&#("102&#$*&$20$(1*+#-%(0$)&-%"2&%0$&#$&2$*&#0%%"22"$*&$1+&'0#$

&#-%0-&;(0#$)0%0$)%"*+,(%$20$.07"%$,01-(*0*$*&$W(*%",0%>+%"#$)"#(>2&5$&1$&2$.0%,"$

*&$20#$1"%.0-('0#$(1#-(-+,("102&#$&#-0>2&,(*0#$&1$&2$)04#$*"1*&$#&$*&#0%%"2201$20#$

")&%0,("1&#=$

$



!

!

))!

$

!"#$ )":"#$ -(&1&1$ +1$ ,(,2"$ *&$ '(*05$ F+&$ (1(,(0$ ,"1$ 20$ -0#0$ *&$ )%"*+,,(D1$ *&$ 20$

,".)2&-0,(D1$7$)%+&>0#$(1(,(02&#$7$F+&$-&%.(10$,"1$20$-0#0$*&$0>01*"1"=$[+%01-&$

&#-&$ )&%("*"$ 2"#$ )":"#$ 1"%.02.&1-&$ #"1$ 09&,-0*"#$ )"%$ +10$ ,20%0$ -&1*&1,(0$ 0$

*&,2(10%$#&0$&#-"$)"%$)H%*(*0$*&$)%&#(D1$*&$70,(.(&1-"$"$)"%$(1,%&.&1-"$*&2$,"%-&$

*&$0;+0=$[&>(*"$0$&#-"$&#$1&,&#0%("$&$ (1*(#)&1#0>2&$%&02(:0%$,(&%-0#$0,-('(*0*&#$

F+&$)"#(>(2(-&1$+10$)%"*+,,(D1$,"1-(1+0$7$#"#-&1(*0=$G$&#-&$-()"$*&$0,-('(*0*&#$#&$

20#$*&1".(10$%&0,"1*(,("10.(&1-"#$^X"%g"'&%#`$7$-(&1&1$20$9(102(*0*$*&$%&#-0+%0%$

"$ 0+.&1-0%$ 20$ )%"*+,,(D1$ *&2$ )":"=$ @1-%&$ 2"#$ *(9&%&1-&#$ -()"#$ *&$ -%0>0<"#$ *&$

X"%g"'&%#$ #&$ -(&1&1$ 2"#$ )+22(1;5$ 20#$ &#-(.+20,("1&#$ .0-%(,(02&#5$ 2"#$

9%0,-+%0.(&1-"#$ W(*%/+2(,"#5$ ,0f"1&"#5$ ,0.>("#$ *&$ :"105$ ,0.>("#$ *&$

,".)2&-0,(D15$&1-%&$"-%"#$^G;+(10;0$7$E"%<05$NKCC`=$

$

!0$")&%0,(D1$*&$,0f"1&"$,"1#(#-&$&1$&#-0>2&,&%$+10$,".+1(,0,(D1$&9&,-('0$&1-%&$

&2$70,(.(&1-"$7$20$-+>&%40$*&$)%"*+,,(D1$*&2$)":"$0$-%0'H#$*&$"%(9(,("#$,D1(,"#$F+&$

09&,-01$&2$%&'&#-(*"%5$,&.&1-"$7$20$9"%.0,(D1=$J0%0$%&02(:0%$&#-&$-%0>0<"$#&$+-(2(:01$

2"#$ *&1".(10*"#$ h,0f"1&#i$ F+&$ #"1$ *(#)"#(-('"#$ F+&$ ,"1-(&1&1$ '0%(0#$ ,0%;0#$

&A)2"#('0#$ )%&."2*&0*0#$ 7$ #&$ &1,+&1-%01$ *(#)"1(>2&#$ &1$ *(9&%&1-&#$ -0.0f"#$ 7$

,"19(;+%0,("1&#$*&)&1*(&1*"$*&$20$)%"9+1*(*0*$*&$)&1&-%0,(D1$7$20$;&".&-%40$*&2$

W"7"$^P,W2+.>&%;&%5$NKCS`=$

$

1.3.1.! COMPONENTES DE UN CAÑÓN 

!

81$,0fD1$ (1'"2+,%0$ *(9&%&1-&#$ ,".)"1&1-&#$&A)2"#('"#$ ,"1&,-0*"#$&1-%&$ #45$ 2"#$

,+02&#$#"1$&2$*&-"10*"%5$,"%*D1$*&-"101-&5$,0%;0#$&A)2"#('0#$7$&2$,"1-&1&*"%$"$

,0fD15$F+&$9"%.01$&2$h-%&1$*&$,0%;0#i=$@1$20#$9(;+%0#$C=N$7$C=I$#&$)+&*&$">#&%'0%$

&2$-%&1$*&$,0%;0#$7$#+#$,".)"1&1-&#=$!"#$,".)"1&1-&#$*&$+1$-%&1$*&$,0%;0#$#&$

*&#,%(>&1$0$,"1-(1+0,(D1$^G1,W0)0A($7$]".&%"5$NKCS`=$

$



!

!

)*!

U(;+%0$C=N=$6%&1$*&$_0%;0#$

!
U+&1-&V$3022(>+%-"15$CQQM$
!

U(;+%0$C=I=$_".)"1&1-&#$*&$+1$_0fD1$

$
$U+&1-&V$P,W2+.>&%;&%5$NKCS$
$

1.3.1.1.! Detonador 

!

R1(,(0$&2$)%",&#"$*&$&A)2"#(D1$*&$20#$,0%;0#=$@A(#-&1$'0%("#$-()"#$*&$*&-"10*"%&#5$

)&%"$)%(1,()02.&1-&$#&$*('(*&1$&1$*"#$-()"#V$[&-"10*"%&#$@2H,-%(,"#5$,"."$&2$F+&$

#&$">#&%'0$&1$ 20$ 9(;+%0$C=L5 7$[&-"10*"%&#$*&$J&%,+#(D1 ^G1,W0)0A($7$]".&%"5$

NKCS`=$$

$

U(;+%0$C=L=$[&-"10*"%$@2H,-%(,"$

$
U+&1-&V$P,W2+.>&%;&%5$NKCS$
$



!

!

)(!

1.3.1.2. Cordón Detonante

!

6%01#9(&%&$ 20$ *&-"10,(D1$ *&#*&$ &2$ *&-"10*"%$ W0,(0$ ,0*0$ +10$ *&$ 20#$ ,0%;0#$

."2*&0*0#$ &1#0%-0*0#$ &1$ &2$ ,"%*D15$ ,"1#(#-&$ *&$ +1$ 1j,2&"$ &A)2"#('"$ *&$ 02-0$

)"-&1,(0$,+>(&%-"$)"%$+10$&1'"2-+%0$*&$)2/#-(,"$-%&1:0*"$"$+10$,+>(&%-0$*&$)2"."$

,"."$#&$">#&%'0$&1$20$9(;+%0$C=O$^G1,W0)0A($7$]".&%"5$NKCS`=$

$

U(;+%0$C=O=$_"%*D1$[&-"101-&$

$
U+&1-&V$P,W2+.>&%;&%5$NKCS$
$

1.3.1.3. Cargas Moldeadas

!

60.>(H1$,"1",(*0#$,"."$,0%;0#$W+&,0#5$ -(&1&1$ 20$,0)0,(*0*$*&$ 2(>&%0%$&1&%;40$

&1$ 9"%.0$ (1#-01-/1&05$ ,"1#(#-&1$ *&$ L$ ,".)"1&1-&#$ >/#(,"#V$ _"1-&1&*"%5$

@A)2"#('"$J%(1,()025$@A)2"#('"$R1(,(0*"%$7$!(1&%5$,"."$#&$">#&%'0$&1$20$9(;+%0$C=S$

^G1,W0)0A($7$]".&%"5$NKCS`=$$

$

U(;+%0$C=S=$_0%;0#$d"2*&0*0#$

$
U+&1-&V$P,W2+.>&%;&%5$NKCS$



!

!

)&!

1.3.2.! TIPOS DE CAÑONEO 

!

1.3.2.1.! Con Cable (Wireline) 

$

1)DH(F%HFG*!

!

P&$ %&02(:0$ &.)2&01*"$+10$+1(*0*$*&$ ,0>2&$ &2H,-%(,"$ 7$ &1$ ,"1*(,("1&#$*&$ #">%&$

>0201,&$ 0$ 90'"%$ *&$ 20$ 9"%.0,(D1$ )0%0$ &'(-0%$ &2$ #")20*"$ *&$ 2"#$ ,0f"1&#$ W0,(0$

0%%(>05$'&%$9(;+%0$C=M=$P&$#+>$,20#(9(,0$&1$*"#$-()"#V$_0#(1;$a+1$7$6W%"+;W$6+>(1;$

^[40:$7$P/1,W&:5$NKKM`=$$

$

U(;+%0$C=M=$_0f"1&"$,"1$X(%&2(1&$

$
U+&1-&V$_0%%0#,"$7$a+0."$#&;j1$P,W2+.>&%;&%5$NKCN$
$

@)*:#K#D!

P"1$*(#&f0*"#$*&$0,+&%*"$02$*(/.&-%"$(1-&%1"$*&2$%&'&#-(.(&1-"$,"1$)&1&-%0,(D1$

*&$W0#-0$LKi$7$,"1$*&1#(*0*&#$*&$*(#)0%"$*&$L$0$S$#)95$*&$02-0$)&1&-%0,(D1$)0%0$

22&;0%$0$:"10#$1"$*0f0*0#5$-(&1&1$20$,0)0,(*0*$*&$,0f"1&0%$(1-&%'02"#$W0#-0$+10$

2"1;(-+*$./A(.0$*&$LK$)(&#$)"%$ ,"%%(*0$ 7$ *&$+1$.&1"%$ -(&.)"$*&$")&%0,(D1$&1$

,".)0%0,(D1$0$"-%0#$-H,1(,0#$^_0%%0#,"$7$a+0."5$NKCN`=$$



!

!

)"!

1)DE)*:#K#D!

!

J%&#&1-01$ %(&#;"$ *&$ %&'&1-D1$ 02$ ,0f"1&0%$ :"10#$ 1+&'0#5$ 20$ ")&%0,(D1$ *&$

,0f"1&"$ %&F+(&%&$ -020*%"$ &1$ &2$ )":"$ 7$ F+&$ &#-H$ &#-&$ 22&1"$ *&$ 92+(*"5$ )%&#&1-01$

%&#(*+"#$*&$,0f"1&#$&1$2"#$-j1&2&#$,%&0*"#$^_0%%0#,"$7$a+0."5$NKCN`=$

!

1.3.2.2.! Con Tubería (TCP) 

!

1)DH(F%HFG*!

!

@1$&#-&$.H-"*"5$&2$ ,0fD1$'0$&1$&2$&A-%&."$ (19&%("%$*&$ 20$ -+>&%40$*&$)%"*+,,(D1$

F+&$22&'0$+10$&.)0,0*+%0Z$20$F+&$*&>&$#&%$0#&1-0*0$01-&#$*&$(1(,(0%$20$")&%0,(D1$

*&$ ,0f"1&"=$ !0$ )%(1,()02$ 0)2(,0,(D1$ &#$ 2(.)(0%$ 20$ 9"%.0,(D1$ *&#)+H#$ *&$ 2"#$

*(#)0%"#$ 7$ #&$ )+&*&$ +-(2(:0%$ )0%0$ ,"1-%"20%$ 20$ 0%&10$ "$ #D2(*"#$ 1"$ *&#&0>2&#5$

.&<"%0%$20$-0#0$*&$)&1&-%0,(D1$7$.07"%$#&;+%(*0*$^_0%%0#,"$7$a+0."5$NKCN`Z$'&%$

9(;+%0$C=T=$

$

U(;+%0$C=T=$_0f"1&"$,"1$6_J$

$
U+&1-&V$_0%%0#,"$7$a+0."$#&;j1$P,W2+.>&%;&%5$NKCN$
$



!

!

)#!

$

@)*:#K#D!

!

!0$9"%.0,(D1$)+&*&$#&%$)&%9"%0*0$,"1$W+&,"#$*&$;%01$*(/.&-%"5$02-0$*&1#(*0*$*&$

*(#)0%"#$&1$,"1*(,(D1$*&$>0<"$>0201,&5$ 2"$F+&$;0%01-(:0$-&1&%$-j1&2&#$2(.)("#$*&$

%&#(*+"#$ *&$ ,0f"1&#5$ *(#)"1(>(2(*0*$ *&$ ,0f"1&#$ W0#-0$ *&$ SIi$ *&$ )&1&-%0,(D1$ 7$

,"1$*&1#(*0*&#$*&$L$0$CN$PJU5$#&$">-(&1&$+10$>+&10$%&20,(D1$*&$)%"*+,-('(*0*$

F+&$ &#$ (.)"%-01-&$ )0%0$ 70,(.(&1-"#$ *&$ >0<0$ )&%.&0>(2(*0*Z$ *&)&1*(&1*"$ *&$ 20$

2"1;(-+*$*&2$,0fD1$#&$)+&*&$*(#)0%0%$'0%("#$ (1-&%'02"#$)%"*+,-"%&#$&1$+1$.(#."$

'(0<&5$ )":"#$ *(%&,,("102&#$ )+&*&1$ #&%$ *(#)0%0*"#$ #(1$ .07"%&#$ )%">2&.0#$

^_0%%0#,"$7$a+0."5$NKCN`=$$

$

1)DE)*:#K#D!

!

@#$*(94,(2$'&%(9(,0%$#($2"#$,0f"1&#$#&$*(#)0%015$2"#$&A)2"#('"#$#&$*&;%0*01$,+01*"$

&#-/1$ &A)+&#-"#$ 0$ &2&'0*0#$ -&.)&%0-+%0#5$ %&*+,(&1*"$ &2$ *&#&.)&f"$ *&$ 20#$

,0%;0#5$ >0<0%$ 20$ #0%-0$ *&$ 6_J$ &1$ &2$ )":"$ ,".)0%0*0$ ,"1$ 20$ ,"%%(*0$ .&*(01-&$

X(%&2(1&$ %&F+(&%&$.07"%$ -(&.)"5$&2$,"%%&,-"$)"#(,("10.(&1-"$0$)%"9+1*(*0*$*&$ 20$

#0%-0$ *&$ ,0f"1&#$ %&F+(&%&$ .07"%$ -(&.)"$ *&>(*"$ F+&$ 20$ *&-&%.(10,(D1$ *&$ 20$

)%"9+1*(*0*$ #&$ &9&,-j0$ ,"1$ a]$ )"%$ #&%$ +1$ )%",&#"$ ./#$ #&;+%"$ 7$ )%&,(#"$

^_0%%0#,"$7$a+0."5$NKCN`=$$

$

1.3.2.3.! Con Slickline 

!

1)DH(F%HFG*!

!

8#0$ +10$ #&,,(D1$ &2&,-%D1(,0$ *&$ R]RP5$ +1$ #"9-b0%&$ (1-&2(;&1-&$ F+&$ %&,"1",&$

,".01*"#$*&$#+)&%9(,(&$7$PGU@5$&F+()"$F+&$ (1(,(0$ 20$,0*&10$*&$*&-"10,(D1Z$'&%$

9(;+%0$C=Q=$



!

!

)$!

U(;+%0$C=Q=$_0f"1&"$,"1$P2(,g2(1&$

$
U+&1-&V$P,W2+.>&%;&%5$NKCN$
$

@)*:#K#D!

!

]&*+,&$ &2$ -(&.)"$ *&$ ")&%0,(D1$ 02$ &2(.(10%$ ,"%%(*0#$ *&$ %&;(#-%"#5$ &2$ *(#)0%"$

#&2&,-('"$*&$*"#$W&%%0.(&1-0#$*(#.(1+7&$&2$1j.&%"$*&$,"%%(*0#5$&2$,"1-%"2$-"-02$&1$

20$ ")&%0,(D1$ *&$ 20$ ,0>&:0$ *&$ *(#)0%"$ (1,%&.&1-0$ 20$ &9(,(&1,(0$ 7$ 20$ )%&,(#(D15$ 20$

")&%0,(D1$&#$,"19(0>2&$>0<"$,"1*(,("1&#$,0.>(01-&#$7$&1$,+02F+(&%$ -()"$*&$)":"$

(1,2+7&1*"$ )":"#$ 02-0.&1-&$ *&#'(0*"#5$ (1,%&.&1-01*"$ )%"*+,-('(*0*5$ .&1"#$

)&%#"102$ %&F+&%(*"$ )0%0$ 20$ ")&%0,(D15$ #(.)2&$ *&$ ."'(2(:0%$ 7$ 9/,(2$ *&$ 0%.0%$

^G1,W0)0A($7$]".&%"5$NKCS`=$$

1.3.3.! CONDICIONES DE CAÑONEO 

!

1.3.3.1.! Bajo Balance 

!

P&$ )%&#&1-0$ ,+01*"$ 20$ )%&#(D1$ *&$ 20$ 9"%.0,(D1$ &#$ .07"%$ F+&$ *&$ 20$ ,"2+.10$

W(*%"#-/-(,0$*&2$)":"$0$20$)%"9+1*(*0*$*&$20$0%&10$0$,0f"1&0%=$J&%.(-&$">-&1&%$+1$

,0f"1&"$D)-(."5$ 92+(*"#$ 2(>%&#$*&$#D2(*"#5$)&%9"%0,("1&#$ 2(.)(0#$&$ (1,%&.&1-0%$ 20$

&9(,(&1,(0$&1$20$2"1;(-+*$*&$2"#$*(#)0%"#$7$&2$/%&0$*&$92+<"=$P&$*&>&1$,"1#(*&%0%$20#$

)%&,0+,("1&#$*&$#&;+%(*0*$)0%0$&2$,"1-%"2$*&2$)":"$*&$.01&%0$&9&,-('05$*&>(*"$0$



!

!

),!

F+&$ 20#$ )%&#("1&#$ *&$ 20$ 9"%.0,(D1$ )+&*&1$ 22&;0%$ %/)(*0.&1-&$ 0$ #+)&%9(,(&

^_0%%0#,"$7$a+0."5$NKCN`Z$'&%$9(;+%0$C=CK=$

$

U(;+%0$C=CK=$[(#)0%"$&1$E0<"$E0201,&$

$
U+&1-&V$P,W2+.>&%;&%5$NKCS$
$

1.3.3.2.! Bajo Balance Dinámico 

!

P&$ 2";%0$ 02$ &A)"1&%$ 0$ 20$ 9"%.0,(D1$ %&,(&1-&.&1-&$ ,0f"1&0*0$ 9%&1-&$ 0$ +1$ '0,4"$

)%"'",0*"$ )"%$ ,/.0%0#5$ F+&$ #&$ &1,+&1-%01$ ,0%;0*0#$ 0$ )%&#(D1$ 0-."#9H%(,0$ 7$

#&220*0#$*&#*&$20$#+)&%9(,(&Z$20$&A)"#(,(D1$*&$20$)%&#(D1$*&$%&#&%'"%("5$9%&1-&$0$20#$

,/.0%0#5$;&1&%0$+1$(192+<"$.+,W"$.07"%$F+&$&1$>0<"$>0201,&5$*&$&#-0$.01&%0$20$

:"10$,".)0,-0*0$7$2"#$*&-%(-"#$F+&$#&$&1,+&1-%01$&1$2"#$,0102&#$#"1$%&."'(*"#=$

@#-&$.H-"*"$)&%.(-&$-&1&%$+10$>+&10$2(.)(&:0$*&$2"#$%&#(*+"#$*&$20$:"10$*0f0*0$

7$,".)0,-0*0$*&$2"#$*(#)0%"#$^_0%%0#,"$7$a+0."5$NKCN`Z$'&%$9(;+%0$C=CC=$

$

U(;+%0$C=CC=$[(#)0%"$&1$E0<"$E0201,&$[(1/.(,"$

$
U+&1-&V$P,W2+.>&%;&%5$NKCS$
$

1.3.3.3.! Surgencia Dinámica 

!

P&$;&1&%0$)"%$20$,04*0$*&$)%&#(D1$(1#-01-/1&0$F+&$",+%%&$02$.".&1-"$*&$*&-"10%$

+1$,0fD1$&1$,"1*(,("1&#$*&$*&#>0201,&5$70$F+&$20$)%&#(D1$02%&*&*"%$*&$ 20$>",0$

*&2$ )":"$ #&$ (;+020$ ,"1$ 20$ 0-."#9H%(,0$ &A(#-&1-&$ *&1-%"$ *&$ 20#$ #&,,("1&#$ *&$

,0f"1&#$7k"$&#)0,(0*"%&#=$@#-&$&9&,-"$(1#-01-/1&"$)+&*&$(%$*&$+1"#$.(2(#&;+1*"#$

0$ +1"#$ ,+01-"#$ #&;+1*"#5$ 2(.)(01*"$ &2$ -j1&2$ )&%9"%0*"$ 7$ *01*"$ .&<"%$

,"1&,-('(*0*$)":"?70,(.(&1-"$^_0%%0#,"$7$a+0."5$NKCN`=$$



!

!

)+!

1.3.3.4.! Sobrebalance 

!

_"1#(#-&$&1$,0f"1&0%$,"1$)%&#(D1$*&2$)":"$.07"%$F+&$20$*&2$70,(.(&1-"5$F+&$#&$

0)2(,0$)0%0$,"1-%"20%$&2$)":"$*+%01-&$&2$,0f"1&"=$@2$)%">2&.0$,"1$&#-&$)%",&#"$&#$

F+&$2"#$92+(*"#$*&2$)":"$(1;%&#01$0$20$9"%.0,(D1$7$20$*0f01=$810$2(.(-0,(D1$*&$&#-&$

)%",&#"$&#$&2$-0)"10.(&1-"$*&$02;+10$*&$20#$)&%9"%0,("1&#$*&>(*"$0$F+&$&2$92+(*"$

+-(2(:0*"$*(#.(1+7&$&2$92+<"$*&$20$9"%.0,(D15$*0f"$F+&$&#$)0%,(02.&1-&$(%%&'&%#(>2&$

^_0%%0#,"$7$a+0."5$NKCN`Z$'&%$9(;+%0$C=CN=$

$

U(;+%0$C=CN=$[(#)0%"$&1$P">%&>0201,&$

$
U+&1-&V$P,W2+.>&%;&%5$NKCS$
$

1.3.3.5.! Sobrebalance Extremo 

!

P&$)%&#+%(:0$&2$)":"$,"1$;0#5$+#+02.&1-&$1(-%D;&1"5$0$)%&#("1&#$#+)&%("%&#$0$20$

*&$9%0,-+%0=$_+01*"$2"#$,0f"1&#$#&$*&-"101$&2$ (192+<"$*&$;0#$)%&#+%(:0*"$*&1-%"$

*&$20$9"%.0,(D1$,%&0$+10$.(1($9%0,-+%0Z$&#$*&,(%5$0>%&$+1$,0102$*&$92+<"$./#$022/$*&$

20$ :"10$ *&$ *0f"=$ @2$ .H-"*"$ #&$ >0#0$ &1$ +-(2(:0%$ +10$ ,"2+.10$ *&$ 24F+(*"$

*(%&,-0.&1-&$ ,"1-%0$ &2$ (1-&%'02"$ 0$ *(#)0%0%5$ W0#-0$ +1$ *&-&%.(10*"$ 1('&2$ 7$ #">%&$

&#-&$ ,"2",0%$ +10$ ,"2+.10$ *&$ ;0#$ )0%0$ ">-&1&%$ 20$ )%&#(D1$ 0*(,("102$ %&F+&%(*0$

^_0%%0#,"$7$a+0."5$NKCN`=$$

$

1.3.4.! TIPOS DE CARGAS 

!

@A(#-&1$'0%("#$-()"#$*&$,0%;0#$&1$&2$.&%,0*"$,"1$#+#$%&#)&,-('0#$,0%0,-&%4#-(,0#$

F+&$20#$*(9&%&1,(015$&1$&#-&$-%0>0<"$W0>20%&."#$*&$20#$,0%;0#$J"b&%$Y&-$B"'0$7$

J"b&%$Y&-$\.&;0=

!



!

!

*'!

1.3.4.1. Power Jet Nova

!

@#$ +1$ -()"$ *&$ ,0%;0$ *(#&f0*"$ 7$ )%"*+,(*"$ )"%$ P,W2+.>&%;&%$ F+&$ "9%&,&$ +10$

.07"%$ )%"*+,-('(*0*$ &$ (17&,-('(*0*5$ 0+.&1-0$ &2$ ,"1-0,-"$ ,"1$ 20$ 9"%.0,(D1$ )0%0$

.&<"%0%$ 2"#$ -%0-0.(&1-"#$*&$&#-(.+20,(D1$7$0+.&1-0$&2$,"1-0,-"$*&$*%&10<&$)0%0$

.&<"%$)%"*+,-('(*0*$^P,W2+.>&%;&%5$NKCL`Z$'&%$9(;+%0$C=CI$

$

U(;+%0$C=CI=$[(#)0%"$,"1$,0%;0$J"b&%$Y&-$B"'0$

$
U+&1-&V$P,W2+.>&%;&%5$NKCS$
$

@1$20$-0>20$C=S$#&$)%&#&1-0$+1$%&#+.&1$*&$20#$,0%0,-&%4#-(,0#$*&$20$,0%;0$)"b&%$

<&-$1"'0$)0%0$#+#$*(9&%&1-&#$-0.0f"#$*&$,0fD1=$

$

60>20$C=S=$_0%0,-&%4#-(,0#$J"b&%$Y&-$B"'0$

60.0f"$
*&$

_0f"1$

[&1#(*0*$
*&$

[(#)0%"$

U0#&#$
*&$

[(#)0%"$

_0%;0$
J"b&%$Y&-$
B"'0$

_0%;0$
d/A(.0$*&$
@A)2"#('"#$

[(0.&-%"$
*&$

@1-%0*0$

J&1&-%0,(D1$
&1$20$%",0$
#".&-(*0$0$
)%&#(D1$

d&<"%0.(&1-"$
&1$20$

)&1&-%0,(D1$
&1$20$%",0$
#".&-(*0$0$
)%&#(D1$

d/A(."$
*(0.&-%"$
*&$*(#)0%"$
&1$2(F+(*"#$

d/A(."$
*(0.&-%"$
*&$

*(#)0%"$
&1$;0#$

(1$ #)9$ l$ $$ ;$ (1$ (1$ m$ (1$ (1$

N$ S$ SK$ NKKS$ M5I$ K5NI$ CC5O$ NC5C$ N5NQ$ N5IC$

N5O$ S$ SK$ NOKS$ CL$ K5II$ CI5T$ NO5I$ N5MT$ ?$

N5TT$ S$ SK$ NQKS$ CS5Q$ K5IT$ CO5L$ NS5M$ I5CS$ I5IN$

I5CNO$ S$ SK$ ICKS$ NO5Q$ K5IM$ CS5T$ NO5Q$ I5OM$ ?$

I5IMO$ S$ SK$ ILKS$ CQ5Q$ K5L$ CM5N$ CQ5Q$ I5SS$ I5MI$

L5O$ CN$ CIOkLO$ LOCN$ NK5O$ K5IS$ T5S$ NS5O$ L5QC$ nn$

L5O$ O$ MN$ LOKO$ LO$ K5L$ CI5C$ LC5K$ L5ML$ nn$

M$ CN$ CIOkLO$ LOKO$ LO$ K5LC$ CN5M$ LL5M$ M5NT$ nn$

U+&1-&V$P,W2+.>&%;&%5$NKCL$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

1.3.4.2.! Power Jet Omega 

!

P(.(20%$ 02$ -()"$ *&$ ,0%;0$ )"b&%$ <&-$ 1"'05$ &#$ *(#&f0*0$ 7$ )%"*+,(*0$ )"%$

P,W2+.>&%;&%5$ )&1&-%0$ )0#01*"$ &2$ *0f"$ *&$ 9"%.0,(D15$ 0+.&1-01*"$ 20$



!

!

*)!

)%"*+,-('(*0*$&$ (17&,-('(*0*$*&2$)":"5$.01-(&1&$+10$)&1&-%0,(D1$)%"9+1*0$0$+10$

02-0$*&1#(*0*$*&$*(#)0%"$&$ (1-&%#&,-0$./#$9%0,-+%0#$10-+%02&#=$G$*(9&%&1,(0$*&$ 20$

)"b&%$ <&-$ 1"'05$ 20$ )"b&%$ <&-$ ".&;0$ -(&1&$ +10$.07"%$ &9(,(&1,(0$ 02$ .".&1-"$ *&$

)&1&-%0%$&2$,&.&1-"5$)&%"$&1$20$9"%.0,(D1$20$,0%;0$)"b&%$<&-$1"'0$-(&1&$+10$.&<"%$

&9(,(&1,(0$^P,W2+.>&%;&%5$NKKO`Z$'&%$9(;+%0$C=CL=$

$

U(;+%0$C=CL=$[(#)0%"$,0%;0$,"1$J"b&%$Y&-$\.&;0$

$
U+&1-&V$P,W2+.>&%;&%5$NKKO
$

@1$20$-0>20$C=M$#&$">#&%'0$+1$%&#+.&1$*&$20#$,0%0,-&%4#-(,0#$*&$20$,0%;0$)"b&%$<&-$

".&;0$)0%0$2"#$*(9&%&1-&#$-0.0f"#$*&$,0fD1=$

$

60>20$C=M=$_0%0,-&%(#-(,0#$J"b&%$Y&-$\.&;0$

60.0f"$
*&$

_0f"1$

_0%;0$
J"b&%$
Y&-$

\.&;0$

6()"$*&$
@A)2"#('"$

J&#"$
d/A(."$

[&1#(*0*$
*&$

[(#)0%"$

U0#&#$
*&$

[(#)0%"$
J&1&-%0,(D1$

[(0.&-%"$
*&$

@1-%0*0$

U+&%:0$
6")&$

J&#"$
_0f"1$
O$9-$

J&#"$
_0f"1$
CK$9-$

J&#"$
_0f"1$
NK$9-$

(1$ $$ $$ ;$ #)9$ l$ (1$ (1$ )#($ 2>.$ 2>.$ 2>.$

N$ NKKS$ 3do$ M5I$ S$ SK$ NC5T$ K5NN$ S5NSO$ IL$ SO$ CNO$

N5O$ NOKS$ 3do$ CN$ S$ SK$ IK5S$ K5IN$ S5TKN$ SK$ CKO$ CQM$

N5TT$ NQKS$ 3do$ CS$ S$ SK$ IS$ K5IL$ O5TOQ$ MI$ CNT$ NIQ$

I5CT$ ICKS$ 3do$ NK$ S$ SK$ IS5Q$ K5IL$ S5COT$ QI$ CSS$ NQN$

I5O$ IOKS$ 3do$ NM$ S$ MN$ LL5N$ K5LL$ S5COO$ CNO$ NCK$ IMT$

L$ LKKO$ 3do$ IT5T$ O$ MN$ OC5M$ K5LT$ S5KSL$ CLK$ NIL$ LNC$

L5O$ LOKO$ 3do$ IT5T$ O$ MN$ OQ5N$ K5LI$ S5IKI$ COL$ NOT$ LSO$

L5O LOCN 3do NC5Q CN CIOkLO IL K5IO O5MTQ CSM NTL OCM

M$ LOKO$ 3do$ IT5T$ CN$ CLOkIO$ OI5N$ K5LI$ O5LMS$ IIC$ SLN$ CNLO$

U+&1-&V$P,W2+.>&%;&%5$NKKO$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
!

1.3.! MANEJO DEL AGUA 

!

!0$.07"%40$ *&$ 2"#$ ,0.)"#$ *&$ 20$ ,+&1,0$ W(*%",0%>+%(9&%0$ &,+0-"%(010$ )%"*+,&1$

02-"#$'"2j.&1&#$*&$0;+05$2"$F+&$%&)%&#&1-0$+1$;%01$)%">2&.0$*&$")&%0,("1&#Z$0$



!

!

**!

.&*(*0$F+&$0+.&1-0$&2$,"%-&$*&$0;+05 20$)%"*+,,(D1$*&$)&-%D2&"$*&,%&,& ,"1$&2$

,"%%&#)"1*(&1-&$ 0+.&1-"$ *&$ )%">2&.0#$ *&$ )%"*+,,(D1$ ,"."$ 20$ *&)"#(,(D1$ *&$

&#,020#5$,"%%"#(D1$7$)%"*+,,(D1$*&$0%&10=$J"%$2"$-01-"5$20$10-+%02&:0$*&2$0;+0$*&$

)%"*+,,(D1$*&>&$#&%$,"1",(*0$)0%0$)"*&%$&#-0>2&,&%$7$,"1#&;+(%$+1$ -%0-0.(&1-"$

&9&,-('"=$

$

G+1F+&$ &A(#-&1$ '0%(0#$ 9"%.0#$ *&$ ,20#(9(,0%$ &2$ 0;+0$ *&$ 9"%.0,(D15$ )0%0$ 1+&#-%"$

&#-+*("$+-(2(:0."#$+10$,20#(9(,0,(D1$1&-0.&1-&$&,"1D.(,0=$@1$ 20$F+&$#&$)+&*&1$

*&9(1(%$ *"#$ -()"#$ *&$ 0;+0$ *&$ 9"%.0,(D1V$ 20$ >+&10$ 7$ 20$.020=$ @2$ 0;+0$ >+&10$ #&$

*&9(1&$ ,"."$&2$ 0;+0$F+&$&#$&,"1D.(,0.&1-&$ %&1-0>2&$)%"*+,(%$ ,"1$&2$ )&-%D2&"5$

.(&1-%0#$F+&$&2$0;+0$.020$#&$*&9(1&$,"."$&2$0;+0$F+&$1"$&#$ %&1-0>2&$)%"*+,(%$

,"1$&2$)&-%D2&"=$@1$ 20$ 9(;+%0$C=CO$#&$.+&#-%0$&2$#(#-&.0$*&$-%0-0.(&1-"$*&2$0;+0$

*&$9"%.0,(D1$^G%1"2*5$&-$02=5$NKKL`=$

$

U(;+%0$C=CO=$P(#-&.0$*&$-%0-0.(&1-"$*&2$G;+0$*&$U"%.0,(D1$

$

U+&1-&V$G%1"2*5$&-$02=5$NKKL$



!

!

*(!

$$

@2$0;+0$*&$9"%.0,(D1$0#,(&1*&$*&#*&$&2$9"1*"$*&2$0,+49&%"$W0#-0$20#$9"%.0,("1&#$

#+)&%("%&#$7$)+&*&$)%"*+,(%$ 9(2-%0,(D1$&1$&2$,0#(1;$7$,"1(9(,0,(D1=$!0$,"1(9(,0,(D1$

*&2$ 0;+0$ &#$ +1$ .&,01(#."$ #+>70,&1-&$ *&2$ ."'(.(&1-"$ W0,(0$ 0%%(>0$ *&2$ 0;+0$

*&1-%"$ *&$ 20#$ )&%9"%0,("1&#$ *&$ +1$ )":"$ )%"*+,-"%=$ G9&,-0$ 20$ )%"*+,-('(*0*$ *&2$

)":"5$ &2$ ;%0*"$ *&$ (192+&1,(0$ *&$ *&)2&-0,(D1$ 7$ 20$ &9(,(&1,(0$ *&$ %&,">%"$ *&$ 20#$

%&#&%'0#$)&-%"2&%0#$^G%1"2*5$&-$02=5$NKKL`=$

$

@#$&2$ %&#+2-0*"$*&2$."'(.(&1-"$ *&$ 2"#$ 92+(*"#$*&2$ %&#&%'"%("$ &1$ 20$ *(%&,,(D1$F+&$

)%&#&1-0$ .&1"%$ %&#(#-&1,(05$ >0201,&0*"$ )"%$ 20$ -&1*&1,(0$ *&$ 2"#$ 92+(*"#$ 0$

.01-&1&%$&2$&F+(2(>%("$;%0'(-0,("102=$

$

1.3.1.! CAUSAS DE PRODUCCIÓN DEL AGUA 

!

@A(#-&1$*(9&%&1-&#$ ,0+#0#$*&$ (1-%+#(D1$*&$0;+0$F+&$ #&$)+&*&1$)%&#&1-0%$ &1$+1$

)":"5$2"#$F+&$*&>&1$#&%$0102(:0*"#$&$(*&1-(9(,0*"#$,"%%&,-0.&1-&$)0%0$)%",&*&%$0$

-".0%$20#$.&*(*0#$,"%%&,-('0#$1&,&#0%(0#=$

$

P&$ )+&*&1$ %&,"1",&%$ CK$ ,0+#0#$ ,".+1&#$ *&$ )%"*+,,(D1$ *&$ 0;+05$ ,"."$ #"1V$

9+;0$*&2$-+>(1;5$,0#(1;$"$)0,g&%Z$92+<"$0$-%0'H#$*&2$,0#(1;Z$."'(.(&1-"$*&2$,"1-0,"$

0;+0?)&-%D2&"Z$,0)0#$*&$02-0$)&%.&0>(2(*0*$#(1$,%"##92"bZ$9(#+%0#$&1-%&$&2$(17&,-"%$

7$&2$)%"*+,-"%Z$ 9%0,-+%0#$*&$+10$,0)0$*&$0;+0Z$,"1(9(,0,(D1Z$)">%&$>0%%(*"$0%&02Z$

,0)0$ ;%0'(-0-"%(0$ #&;%&;0*0Z$ 75$ ,0)0#$ *&$ 02-0$ )&%.&0>(2(*0*$ ,"1$ ,%"##92"b$

^[&11&75$NKKQ`=$$

$

@1$ 20$ -0>20$ *&2$ 01&A"$ B"=$ N=C$ #&$ )%&#&1-0$ 20$ *&#,%(),(D1$ *&$ ,0*0$ +1"$ *&$ 20#$

,0+#0#$*&$)%"*+,,(D1$*&$0;+0=$

$

1.3.2.! DIAGNÓSTICO DEL POZO 

!

!0$%0:D1$)%(1,()02$)"%$20$F+&$20$(1*+#-%(0$)&-%"2&%0$W0$90220*"$&1$&2$,"1-%"2$*&$0;+0$

&#$ F+&$ &A(#-&$ +10$ 902-0$ *&$ ,"1",(.(&1-"$ #">%&$ 20#$ *(9&%&1-&#$ ,0+#0#$ 7$ 20$

,"1#&,+&1-&$0)2(,0,(D1$*&$#"2+,("1&#$1"$0*&,+0*0#=$!0$,20'&$)0%0$&2$,"1-%"2$*&$



!

!

*&!

0;+0$ &#$ &2$ *(0;1D#-(,"Z$ &2$ )"*&%$ (*&1-(9(,0%$ &2$ )%">2&.0$ &#)&,49(,"$ )0%0$ )"*&%$

#"2+,("10%2"$ ^E0(2&75$ &-$ 02=5$ NKKK`=$ @2$ *(0;1D#-(,"$ *&$ )":"#$ #&$ %&02(:0$ *&$ -%&#$

.01&%0#V$$

$

•$ P&2&,,(D1$*&$)":"#$,01*(*0-"#$)0%0$&2$,"1-%"2$*&$0;+0$

•$ [&-&%.(10,(D1$*&$20$,0+#0$7$*&2$.H-"*"$)0%0$)"*&%$,"1-%"20%2"$

•$ !",02(:0,(D1$*&2$ )+1-"$ *&$&1-%0*0$*&$0;+0$&1$&2$ )":"$)0%0$ )"*&%$ +>(,0%$

,"%%&,-0.&1-&$&2$-%0-0.(&1-"$

$

J0%0$ )"*&%$ 2";%0%$ +1$ ,"%%&,-"$ *(0;1D#-(,"$ #&$ +-(2(:0$ -"*0$ 20$ (19"%.0,(D1$ F+&$ #&$

-(&1&$ *&2$ )":"5$ *&$ (;+02$.01&%0$ *&$ 2"#$ )":"#$ '&,(1"#=$ @1$ &2$ 01&A"$B"=$ N=N$ #&$

)%&#&1-01$ 2"#$ *(9&%&1-&#$.H-"*"#$ *&$ *(0;1D#-(,"$ )0%0$ (*&1-(9(,0%$ 20#$ ,0+#0#$ *&$

(1-%+#(D1$*&$0;+0=  

 

1.3.3.! SOLUCIONES 

!

_0*0$,0+#0$*&$(1-%+#(D1$*&$0;+0$-(&1&$'0%(0#$#"2+,("1&#$F+&$)+&*&1$(%$*&$#(.)2&#$

7$&,"1D.(,0#$0$./#$,".)2&<0#$7$,"#-"#0#5$0*&./#$&A(#-&1$,0+#0#$.j2-()2&#$F+&$

#"1$ ,".+1&#$ 7$ 1"%.02.&1-&$ %&F+(&%&1$ +10$ ,".>(10,(D1$ *&$ #"2+,("1&#=$ P&$

)+&*&1$,20#(9(,0%$-%&#$;%+)"#$*&$#"2+,("1&#5$20#$F+&$#&$*&#,%(>&1$0$,"1-(1+0,(D1=$

$

@1$&2$01&A"$N=I$#&$">#&%'0$&2$,".)"%-0.(&1-"$*&$,0*0$-()"$*&$,0+#0$*&$(1-%+#(D1$

*&$0;+0$&1$20$;%/9(,0$X\]$'#$0,+.+20*"$*&$92+(*"=$

$

1.3.3.1.! Soluciones Mecánicas 

!

@1$20$.07"%40$*&$20#$,0+#0#$F+&$",+%%&1$&1$20#$,&%,0140#$*&2$)":"5$,"."$9+;0#$

&1$&2$,0#(1;5$92+<"$*&-%/#$*&2$,0#(1;5$#+>(*0$*&2$0;+0$*&$9"1*"$7$,0)0#$*&$0;+0$#(1$

,%"##92"b5$ 20$ #"2+,(D1$./#$ ,".j1$ #"1$ 2"#$ -0)"1&#$.&,/1(,"#$ "$ (1920>2&#=$ P($ &2$

)":"$*&>&$.01-&1&%#&$0>(&%-"$&1$1('&2&#$./#$>0<"#$F+&$&2$)+1-"$*&$&1-%0*0$*&2$

0;+05$2"$0)%")(0*"$&#$&.)2&0%$+1$)0%,W&$0$-%0'H#$*&2$-+>(1;$^E0(2&75$&-$02=5$NKKK`Z$

'&%$9(;+%0$C=CS=$

$



!

!

*"!

U(;+%0$C=CS=$P"2+,("1&#$.&,/1(,0#$

$
U+&1-&V$E0(2&75$&-$02=5$NKKK$
$

1.3.3.2.! Soluciones Químicas 

!

!"#$ -%0-0.(&1-"#$ F+4.(,"#$ %&F+(&%&1$ +10$ ,"2",0,(D1$ )%&,(#0$ *&2$ 92+(*"=$ _"(2&*$

-+>(1;$,"1$)0,g&%#$ (1920>2&#$)+&*&1$07+*0%$0$+>(,0%$ 20$.07"%40$*&$ -%0-0.(&1-"#$

*&$ 92+(*"#$ &1$ 20$ :"10$ "><&-('"$ #(1$ &2$ %(&#;"$ *&$ 0-0,0%$ :"10#$ *&$ )&-%D2&"=$ \-%0$

#"2+,(D1$&#$+1$;&2$92+7&1-&$F+&$)+&*&$#&%$(17&,-0*"$*&1-%"$*&$)&F+&f0#$90220#$"$

9%0,-+%0#$7$,"%-0%$&2$)0#"$*&2$0;+0$^E0(2&75$&-$02=5$NKKK`Z$'&%$9(;+%0$C=CM=$

$

U(;+%0$C=CM=$P"2+,("1&#$F+4.(,0#$

U+&1-&V$E0(2&75$&-$02=5$NKKK$



!

!

*#!

$

1.3.3.3.! Soluciones de Completación 

!

_".)2&-0,("1&#$ 02-&%10-('0#5$ ,"."$ )":"#$ .+2-(20-&%02&#5$ #(*&-%0,g#5$ 0(#20.(&1-"$

,"1$,"(2&*?-+>(1;$7$,".)2&-0,("1&#$*+02&#5$)+&*&1$ %&#"2'&%$,0+#0#$*&$ (1-%+#(D1$

*&$ 0;+0$ *(94,(2&#$ ,"."$ 0+.&1-"$ *&$ ,"%-&$ *&$ 0;+05$ ,"1(9(,0,(D15$ >0%%(*"$ 0%&02$

(1,".)2&-"$7$#&;%&;0,(D1$;%0'(-0,("102$^E0(2&75$&-$02=5$NKKK`Z$'&%$9(;+%0$C=CT=$

$

U(;+%0$C=CT=$P"2+,("1&#$*&$,".)2&-0,(D1$

$
U+&1-&V$E0(2&75$&-$02=5$NKKK$
$

$

$

$

$

$

$

$

$

$



!

!

*$!

CAPÍTULO II 

ANÁLISIS TÉCNICO 

!

!

[&$ 2"#$NNS$)":"#$0,-('"#$&1$&2$>2"F+&$*&$&#-+*("5$#&$#&2&,,("10%"1$ 2"#$.&<"%&#$

,01*(*0-"#$*&$0,+&%*"$0$#+#$)%")(&*0*&#$)&-%"94#(,"#5$W(#-"%(02&#$*&$)%"*+,,(D1$7$

,"1*(,("1&#$.&,/1(,0#=$@1$&2$01&A"$Q$#&$.+&#-%0$+1$,+0*%"$,"1$-"*"#$2"#$)":"#$

F+&$9+&%"1$0102(:0*"#$)0%0$20$#&2&,,(D1$*&$2"#$.&<"%&#$,01*(*0-"#=$

$

2.1.! SELECCIÓN DE POZOS 
!

!+&;"$*&$">#&%'0%$-"*"#$2"#$)":"#$0,-('"#5$#&$#&2&,,("10%"1$2"#$O$.&<"%&#$)":"#$

F+&$)%&#&1-01$+10$")"%-+1(*0*$*&$0>%(%$1+&'"#$(1-&%'02"#$7$">-&1&%$+1$;0101,(02$

*&$)%"*+,,(D1$,"1#(*&%0>2&Z$'&%$-0>20$N=C=$

$
60>20$N=C=$J":"#$_01*(*0-"#!

J":"$ G%&10$ EUJ[$ EJJ[$ EPX$ GJR$ E\dEG$

p\B?CIS$ 3P$ CCS$ QI$ NIm$ IC=T$ [CCOKB$

p\B?CMI$ 3R$ CQS$ CQL$ K=Cm$ IN=I$ JCTo3S$

q@p@?KNQPC$ 8R$ OSS$ LLC$ NNm$ NN$ JUCKo$

p\B?KTI$ 6R$ CIN$ CNQ$ Nm$ NI=S$ [TKKB$

q@p@?KIK$ 8R$ MNS$ IMT$ LTm$ CT=N$ [TKKB$

U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$

@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

2.2.! ANÁLISIS DE LOS POZOS 
!

J0%0$ &2$ &#-+*("$ *&$ 2"#$ )":"#$ #&2&,,("10*"#5$.&-"*"2D;(,0.&1-&$ #&$ )%",&*(D$ 0V$

0102(:0%$&2$%&;(#-%"$)&-%"94#(,"$*&$,0*0$)":"$)0%0$*&-&%.(10%$+1$(1-&%'02"$0*(,("102$

0$ ,0f"1&0%Z$ ">#&%'0%$ #+$ W(#-"%(02$ *&$ )%"*+,,(D1Z$ 7$ ,".)0%0%$ 20$ ,"%%&20,(D1$

&#-%+,-+%02$ )0%0$ *&-&%.(10%$ 20$ ,"1-(1+(*0*$ ,"1$ #+#$ )":"#$ 02&*0f"#$ 7$ 20#$

)%"*+,,("1&#$*&$,0*0$+1"$*&$&#-"#=$P&$0102(:0%"1$20#$,"1*(,("1&#$.&,/1(,0#$*&$

,0*0$)":"$)0%0$*&-&%.(10%$#($#&$)+&*&$ %&02(:0%$ 20$ (1-&%'&1,(D1$75$ 9(102.&1-&5$#&$

%&02(:D$ &2$ 01/2(#(#$ 1"*02$ *&$ ,0*0$ )":"$ )0%0$ *&-&%.(10%$ +1$ &#-(.0*"$ *&$ 20$

)%"*+,,(D1$F+&$#&$)+&*&$">-&1&%$02$%&02(:0%$20$(1-&%'&1,(D1=$



!

!

*,!

@2$ 01/2(#(#$ 1"*02$ #&$ *('(*(D$ &1$ *"#$ )0%-&#5$ 20$ )%(.&%0$ )0%0$ *&-&%.(10%$ 20$

)%"*+,,(D1$*&2$ (1-&%'02"$0,-+02$7$*&2$ (1-&%'02"$0*(,("102$)"%$#&)0%0*"5$)0%0$2+&;"$

&1$20$#&;+1*0$%&02(:0%$&2$01/2(#(#$1"*02$-"-02$&#)&%0*"$&1$20$(1-&%'&1,(D1=$

[&$ 0,+&%*"$ 0$ 20#$ ;%/9(,0#$ )%")+&#-0#$ )"%$ Y"1$ @2)W(,g$ &1$ 20$ F+&$ %&20,("10$ 20$

)%"*+,,(D1$ 0,+.+20*0$ *&$ 92+(*"$ ,"1$ 20$ %&20,(D1$ 0;+0?)&-%D2&"5$ #&$ *&-&%.(10$ #($

&A(#-&$"$1"$20$)"#(>(2(*0*$*&$(1-%+#(D1$*&$0;+0$&1$&2$)":"=$

$

2.2.1.! KON-136 

!

2.2.1.1.! Ubicación 

!

@2$)":"$p\B?CIS$#&$+>(,0$&1$20$)%"'(1,(0$*&$\%&220105$,""%*&10*0#$B$QQIKLKI$

.$ 7$ @$ NQCKSC$ .5$ ,"1$ 2"#$ )":"#$ p\B?KKS5$ p\B?KMN$ 7$ p\B?KKT$ 0$ #+#$

02%&*&*"%&#$,"."$#&$">#&%'0$&1$20$9(;+%0$N=C=$

$

U(;+%0$N=C=$8>(,0,(D1$)":"$p\B?CIS$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$



!

!

*+!

2.2.1.2. Historial del Pozo

!

@2$)":"$p\B?CIS$9+&$)&%9"%0*"$&1$Y+2("$*&$NKCO$&$(1(,(0$#+$)%"*+,,(D1$&2$NC$*&$

<+2("$*&2$NKCO$,"1$+1$)"-&1,(02$*&$CKIO$EUJ[5$LQM$EJJ[$,"1$ONm$*&$EPX5$*&2$

(1-&%'02"$CCINIr$c$CCIILr$ ^CCr`$*&$ 20$0%&1(#,0$3"2241$P+)&%("%=$_"."$#&$">#&%'0$

&1$ 20$ 9(;+%0$N=L5$ 20$)%"*+,,(D1$,07D$,"1#(*&%0>2&.&1-&$W0#-0$&2$CL$*&$.0%:"$*&$

NKCS$0$CCS$EUJ[5$QI$EJJ[$7$NKm$EPX=$$

$

U(;+%0$N=N=$3(#-"%(02$*&$J%"*+,,(D1$)":"$p\B?CIS$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

@1$ &2$ 01&A"$ T=C$ #&$ .+&#-%0$ 20$ )%"*+,,(D1$ *&-0220*0$ *&#*&$ &2$ (1(,("$ *&$ #+$

)%"*+,,(D1=$

$

$



!

!

('!

2.2.1.3.! Análisis Petrofísico 

!

@2$)":"$p\B?CIS$0,-+02.&1-&$)%"*+,&$*&$ 20$0%&10$3"2241$P+)&%("%$*&2$ (1-&%'02"$

*&$CCINIs$0$CCIILs$^CCs`$d[Z$,"."$#&$">#&%'0$20$9(;+%0$N=N5$&1$&2$%&;(#-%"$#&$-(&1&$

+10$:"10$*&$)0;"$F+&$&#$.07"%$02$ (1-&%'02"$0>(&%-"=$G*(,("102.&1-&$#&$">#&%'0$

F+&$ -01-"$ 20$ )"%"#(*0*$ ,"."$ 20$ )&%.&0>(2(*0*$ *&$ 20$ :"10$ .+&#-%01$ >+&1"#$

'02"%&#5$(1,2+#('&$.&<"%&#$0$2"#$*&2$(1-&%'02"$0,-+02$7$20$,+%'0$*&$%&#(#-('(*0*$-(&1&$

+1$,".)"%-0.(&1-"$2(1&02$)"%$2"$F+&$1"$#&$.+&#-%0$)%&#&1,(0$*&$0;+0$&1$20$:"10=$

$

U(;+%0$N=I=$]&;(#-%"$J&-%"94#(,"$)":"$p\B?CIS!

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
$

_"."$ #&$ ">#&%'0$ &1$ 20$ 9(;+%0$ N=I5$ 20$ ,"%%&20,(D1$ &#-%+,-+%02$ *&2$ )":"$p\B?CIS$

.+&#-%0$+10$>+&10$,"1-(1+(*0*$&1$ 20$0%&10$3"2241$P+)&%("%$,"1$#+#$'&,(1"#$ 2"#$

)":"#$p\B?KMN5$p\B?KKS$7$p\B?KKT=$$

$



!

!

()!

U(;+%0$N=L=$_"%%&20,(D1$@#-%+,-+%02$)":"$p\B?CIS!

$

U+&1-&V$PW070 @,+0*"%$P=G=5$NKCS
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

[&$ 0,+&%*"$ 0$ 20$ )&-%"94#(,05$ #&$ )%")"1&$ 0>%(%$ &2$ (1-&%'02"$ *&$ CCIILr?CCILNr$ ^Tr`$

d[=$

$

2.2.1.4.! Análisis Mecánico 

!

@2$ %&;(#-%"$ *&$ ,&.&1-"$ *&2$ )":"$ p\B?CIS5$ ,"."$ #&$ ">#&%'0$ &1$ 20$ 9(;+%0$ N=O5$

.+&#-%0$+10$>+&10$,02(*0*$*&$,&.&1-"$ -01-"$&1$&2$ (1-&%'02"$0>(&%-"$,"."$&1$&2$

(1-&%'02"$F+&$#&$)%")"1&$0*(,("10%Z$,"1$&2$%&;(#-%"$_E!$#&$">#&%'0$F+&$&A(#-&$+10$

>+&10$0*W&%&1,(0$*&2$ ,&.&1-"$,"1$'02"%&#$F+&$'0%401$*&$C$0$I$.e5$ 2"$ ,+02$ #&$

,"%%">"%0$ &1$ &2$ %&;(#-%"$ e[!$ *"1*&$ #&$ *&-&%.(10$ F+&$ &A(#-&$ +10$ >+&10$

0*W&%&1,(0$ ,0#(1;?9"%.0,(D1$ &1$ 20$ :"10$ *&$ (1-&%H#=$ _"1$ &2$ %&;(#-%"$ 8PR6$ #&$

">#&%'0$ F+&$ 1"$ &A(#-&$ 02;j1$ -()"$ *&$ ,0102(:0,(D1$ 7$ 20$ :"10$ *&$ (1-&%H#$ #&$

&1,+&1-%0$,"%%&,-0.&1-&$,&.&1-0*0=$$

@1$&2$01&A"$B"=$I=C$#&$)%&#&1-0$&2$*(0;%0.0$.&,/1(,"$*&2$)":"$p\B?CIS=$



!

!

(*!

U(;+%0$N=O=$]&;(#-%"$*&$_&.&1-"$)":"$p\B?CIS$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
!

2.2.1.5.! Comportamiento del Agua 

_"."$#&$.+&#-%0$&1$ 20$ 9(;+%0$N=S5$ #&$ -%0-0$*&$+1$&.)+<&$ 20-&%02Z$ )"%$ 2"$ F+&5$ 02$

*(#)0%0%$2"#$(1-&%'02"#$)%")+&#-"#5$1"$#&$-(&1&$&2$)&2(;%"$*&$(1-%+#(D1$*&$0;+0=$

$

U(;+%0$N=S=$_".)"%-0.(&1-"$*&2$0;+0$)":"$p\B?CIS$

$
$$U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$



!

!

((!

2.2.1.6. Análisis Nodal

!

_"."$#&$">#&%'0$&1$ 20$ 9(;+%0$N=M5$&2$ RJ$*&2$ (1-&%'02"$0,-+02$&#$.+7$>0<0$,"1$+1$

'02"%$*&$K=KNQ5$,"1$+1$*0f"$&#-(.0*"$.07"%$0$IK=$@2$(1-&%'02"$0*(,("102$)%&#&1-0$

>+&1"#$ '02"%&#$ *&$ )&%.&0>(2(*0*$ 7$ )"%"#(*0*$ *&$ CSK$ .[$ 7$ CO=Om5$

%&#)&,-('0.&1-&5$,"1$2"#$F+&$#&$">-(&1&$+10$RJ$*&$K=CQ=$

$

U(;+%0$N=M=$G1/2(#(#$B"*02$)"%$(1-&%'02"#$)":"$p\B?CIS$

!
U+&1-&V$PW070$@,0+*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$



!

!

(&!

$

G2$,02,+20%$ 20$ RJ$)0%0$ -"*0$ 20$ (1-&%'&1,(D1$#&$,"1#(*&%01$I$'02"%&#$*&$*0f"$F+&$

#"1$ K$ ^,0#"$ ")-(.(#-0`5$ N=O$ ^,0#"$.&*("`$ 7$ O$ ^_0#"$ )&#(.(#-0`Z$ ,"."$ #&$ )+&*&$

">#&%'0%$&1$20$9(;+%0$N=T=$

$

U(;+%0$N=T=$G1/2(#(#$1"*02$)":"$p\B?CIS$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

G$+10$)%&#(D1$*&$9"1*"$92+7&1-&$*&$LKK$)#($#&$">-(&1&$'02"%&#$*&$TNO$EUJ[$)0%0$

+1$*0f"$*&$O5$CCOK$EUJ[$)0%0$+1$*0f"$*&$N=O$7$COKK$EUJ[$)0%0$+1$*0f"$*&$K=$

_"1#(*&%01*"$ F+&$ &2$ EPX$ 0+.&1-&$ &1$ +1$ ./A(."$ *&$ IKm$ #&$ -&1*%/$ +10$

)%"*+,,(D1$1&-0$*&$OMM=O$EJJ[5$TKO$EJJ[$7$CKOK$EJJ[5$%&#)&,-('0.&1-&5$)0%0$

2"#$*0f"#$*&$O5$N=O$7$K=$

$

2.2.1.7.! Análisis de Reservas 

!



!

!

("!

_"."$#&$">#&%'0$&1$ 20$ 9(;+%0$N=Q5$&2$)":"$ -(&1&$+10$*&,2(10,(D1$01+02$*&$K=KOT$

)"%$2"$F+&$,"1$+1$,0+*02$(1(,(02$*&$CKOK$EJJ[$#&$">-&1*%/$&1$+1$)&%("*"$*&$CK$

0f"#$+1$'"2+.&1$%&,+)&%0>2&$*&$TLQ$dE2#$*&$)&-%D2&"=$

$

U(;+%0$N=Q=$G1/2(#(#$*&$]&#&%'0#$)":"$p\B?CIS$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

P&$">#&%'0$+10$)%"*+,,(D1$0,+.+20*0$*&$CLQ$d>>25$%&#&%'0#$(1(,(02&#$*&$QQT5TS$

d>>2$ 7$ #&$ ,02,+20$ +1$ J\@P$ *&$ NNCC$ d>>25$ '&%$ 01&A"$ B"=$ L=C5$ ,"1$ 2"$ F+&$ #&$

">-(&1&$+1$90,-"%$*&$%&,">%"$*&$K5LO$7$%&#&%'0#$%&.01&1-&#$*&$TLQ5NN$d>>2=$

$

2.2.1.8.! Método de Cañoneo 

$

[&$ 0,+&%*"$ 02$ 01/2(#(#$ %&02(:0*"$ #&$ )%")"1&$ ,0f"1&0%$ &2$ (1-&%'02"$ 0*(,("102$ *&$

CCIILr?CCILNr$^Tr`$7$%&,0f"1&0%$&2$(1-&%'02"$0,-+02$*&$CCINIs$0$CCIILs$^CCs`$*&$20$

0%&10$ 3"2241$ P+)&%("%$ ,"1$ ,"1<+1-"$ 6_J$ *&>(*"$ 0$ F+&$ )"#&&$ +10$ )%&#(D1$ *&$

%&#&%'"%("$ *&$ LNKK$ )#($ 7$ 20#$ ,"1*(,("1&#$ *&2$ )":"$ #"1$ 0*&,+0*0#$ )0%0$ &#-&$

.H-"*"=$



!

!

(#!

2.2.2. KON-173

!

2.2.2.1.! Ubicación 

!

@2$)":"$p\B?CMI$#&$+>(,0$&1$20$)%"'(1,(0$*&$\%&220105$,""%*&10*0#$B$QQCMMSO$

.$7$@$NQKNSO$.=5$,"1$2"#$)":"#$p\B?CSL5$p\B?CLN5$p\B?KNI$7$p\B?CCT$0$#+#$

02%&*&*"%&#$,"."$#&$">#&%'0$&1$20$9(;+%0$N=CK=$

$

U(;+%0$N=CK=$8>(,0,(D1$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$

@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

2.2.2.2.! Historial del Pozo 

!

@2$)":"$p\B?CMI$&#$+1$)":"$*(%&,,("102$)&%9"%0*"$&1$1"'(&.>%&$*&2$NKCL$&$(1(,(0$

#+$)%"*+,,(D1$&1$*(,(&.>%&$*&$NKCL$,"1$+1$)"-&1,(02$*&$QOO$EUJ[5$QLC$EJJ[$7$

C=Om$EPX$*&2$(1-&%'02"$CKTTOr$c$CKTQOr$^CKr`$*&$20$0%&1(#,0$3"2241$R19&%("%=$



!

!

($!

@1$&1&%"$*&$NKCO$#&$%&02(:D$&2$%&0,"1*(,("10.(&1-"$B"$C$,"1$&2$"><&-('"$%&)0%0%$

&F+()"$E@P=$_"."$#&$">#&%'0$&1$20$9(;+%0$N=CI5$#+$)%"*+,,(D1$W0$*&,2(10*"$,"1$

&2$-(&.)"5$W0#-0$22&;0%$0$+1$)"-&1,(02$*&$CQS$EUJ[5$CQL$EJJ[$7$Cm$*&$EPX$&1$

.0%:"$*&$NKCS=$

$
U(;+%0$N=CC=$3(#-"%(02$*&$J%"*+,,(D1$)":"$p\B?CMI$

U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$

@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

@1$ &2$ 01&A"$ T=N$ #&$ .+&#-%0$ 20$ )%"*+,,(D1$ *&-0220*0$ *&#*&$ &2$ (1(,("$ *&$ #+$

)%"*+,,(D1=$

$

2.2.2.3.! Análisis Petrofísico 

!

@2$)":"$p\B?CMI 0,-+02.&1-&$)%"*+,&$*&$20$0%&10$3"2241$R19&%("% *&2$(1-&%'02"$*&

CKTTOs$0$CKTQOs$^CKs`$d[Z$,"."$#&$">#&%'0$20$9(;+%0$N=CC5$&2$%&;(#-%"$.+&#-%0$+10$



!

!

(,!

:"10$*&$)0;"$F+&$1"$#&$&1,+&1-%0$*(#)0%0*0$&1$#+$-"-02(*0*=$G*(,("102.&1-&$#&$

">#&%'0$F+&$-01-"$20$)"%"#(*0*$,"."$20$)&%.&0>(2(*0*$*&$20$:"10$-(&1&1$>+&1"#$

'02"%&#$ ,"1$ 02;+1"#$ )(,"#$ #&f0201*"$ F+&$ 20$ :"10$ #&$ &1,+&1-%0$ 20.(10*0=$ !0$

,+%'0$ *&$ %&#(#-('(*0*$ 0+.&1-0$ #(&1*"$ H#-&$ +1$ >+&1$ (1*(,0*"%$ F+&$ 1"$ &A(#-&$

)%&#&1,(0$*&$0;+0=$

$

U(;+%0$N=CN=$]&;(#-%"$J&-%"94#(,"$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$

@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

!0$ ,"%%&20,(D1$ &#-%+,-+%02$ .+&#-%0$ +10$ >+&10$ ,"1-(1+(*0*$ &1-%&$ 20#$ 0%&10#5$

-&1(&1*"$0$ 20$.07"%40$*&$ 2"#$)":"#$'&,(1"#$)%"*+,(&1*"$#"2"$*&$ 20$0%&10$3"2241$

P+)&%("%5$ )&%"$ ,"1$ )%"*+,,("1&#$ &2&'0*0#$ F+&$ )"1&1$ &1$ ,"1#(*&%0,(D1$ F+&$ &2$

)":"$p\B?CMI$)"*%40$-&1&%$+10$.&<"%$)%"*+,,(D1Z$'&%$9(;+%0$N=CN=$



!

!

(+!

U(;+%0$N=CI=$_"%%&20,(D1$@#-%+,-+%02$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

[&$0,+&%*"$0$ 20$)&-%"94#(,05$#&$)%")"1&$0>%(%$&2$ (1-&%'02"$*&$CKTQOs?CKQKMs$ ^CNs`$

d[=$

$

2.2.2.4.! Análisis Mecánico 

!

@1$20$9(;+%0$N=CL$#&$.+&#-%0$&2$%&;(#-%"$*&$,&.&1-"$*&2$)":"$p\B?CMI=$@1$20$:"10$

*&$ (1-&%H#$ &A(#-&$ +10$ >+&10$ ,02(*0*$ *&$ ,&.&1-"5$ &2$ %&;(#-%"$ _E!$ '0%40 *&#*&$

'02"%&#$*&$C=O$0$N=O$.e$)%">01*"$F+&$&A(#-&$+10$>+&10$,02(*0*$*&$,&.&1-"5$&2$

%&;(#-%"$e[!$.+&#-%0$+10$>+&10$0*W&%&1,(0$*&$,&.&1-"$,0#(1;?9"%.0,(D1$&1$ 20$

:"10$ *&$ (1-&%H#$ 7$ #&$ ">#&%'0$ ,"1$ &2$ %&;(#-%"$8PR6$ F+&$ 1"$ &A(#-&$ 02;j1$ -()"$ *&$

,0102(:0,(D1$&1$&2$,0#(1;=$

@1$&2$01&A"$B"=$I=N$#&$">#&%'0$&2$*(0;%0.0$.&,/1(,"$*&2$)":"$p\B?CMI=$



!

!

&'!

U(;+%0$N=CL=$]&;(#-%"$*&$_&.&1-"$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
$

2.2.2.5.! Comportamiento del agua 
!

_"."$#&$.+&#-%0$&1$20$9(;+%0$N=CO5$&A(#-&$+10$-&1*&1,(0$,20%0$*&$>0<0$)%"*+,,(D1$

*&$0;+0$0$2"$20%;"$*&2$-(&.)"5$0$&A,&),(D1$*&2$j2-(."$-%0."$&1$20$F+&$0+.&1-D$&1$

+1$)&%("*"$,"%-"$*&$ -(&.)"Z$F+&$&#$)%"*+,-"$*&$)%"*+,,(D1$)"%$,0)0#5$,"."$#&$

">#&%'D$ &1$ 20$ 9(;+%0$ N=CC5$ &2$ %&;(#-%"$ )%&#&1-0$ .+7$ >+&1"#$ '02"%&#$ *&$

)&%.&0>(2(*0*$ 7$ )"%"#(*0*$ &1$ 20$ :"10$ 1"$ ,0f"1&0*0$ F+&$ W(:"$ F+&$ 2"#$ 92+(*"#$

.(;%0%01$W0,(0$ 20$:"10$*(#)0%0*0=$[&$0,+&%*"$0$&#-"$#&$)+&*&$,"1,2+(%$F+&$1"$

&A(#-&$+1$)&2(;%"$02$,0f"1&0%$)0%0$0*(,("10%$(1-&%'02"#=$

$
U(;+%0$N=CO=$_".)"%-0.(&1-"$*&$G;+0$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$



!

!

&)!

2.2.2.6. Análisis Nodal
!

_"."$#&$">#&%'0$&1$20$9(;+%0$N=CS5$&2$RJ$*&2$(1-&%'02"$0,-+02$*&2$)":"$&#$K=CQ$,"1$

+1$*0f"$&#-(.0*"$*&$I=OZ$&2$(1-&%'02"$0*(,("102$)%&#&1-0$'02"%&#$*&$)&%.&0>(2(*0*$

7$)"%"#(*0*$*&$MN$.[$7$CN=Mm5$%&#)&,-('0.&1-&5$,"1$2"#$,+02&#$#&$">-&1*%/$+10$

RJ$*&$K=IC=$

$
U(;+%0$N=CS=$G1/2(#(#$B"*02$)"%$(1-&%'02"#$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

G2$,02,+20%$ 20$ RJ$)0%0$ -"*0$ 20$ (1-&%'&1,(D1$#&$,"1#(*&%01$I$'02"%&#$*&$*0f"$F+&$

#"1V$K$^,0#"$")-(.(#-0`5$C=O$^,0#"$.&*("`$7$I=O$^,0#"$)&#(.(#-0`5$,"."$#&$)+&*&$

">#&%'0%$&1$20$9(;+%0$N=CM=$



!

!

&*!

$

U(;+%0$N=CM=$G1/2(#(#$B"*02$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

G$+10$)%&#(D1$*&$9"1*"$92+7&1-&$*&$IOK$)#($#&$">-(&1&$'02"%&#$*&$CINO$EUJ[$)0%0$

+1$*0f"$*&$I=O5$CSLK$EUJ[$)0%0$+1$*0f"$*&$C=O$7$CQQK$EUJ[$)0%0$+1$*0f"$*&$K=$

_"1#(*&%01*"$ F+&$ &2$ EPX$ 0+.&1-&$ &1$ +1$ ./A(."$ *&$ CKm5$ #&$ ">-&1*%/$ +10$

)%"*+,,(D1$ 1&-0$ *&$ CCQN=O$EJJ[5$ CLMS$EJJ[$ 7$ CMQC$EJJ[5$ %&#)&,-('0.&1-&5$

)0%0$2"#$*0f"#$*&$I=O5$C=O$7$K=$

$

2.2.2.7.! Análisis de Reservas 

!

_"."$#&$">#&%'0$&1$20$9(;+%0$N=CT5$&2$)":"$-(&1&$+10$*&,2(10,(D1$01+02$*&$K=KCI5$

)"%$2"$F+&$,"1$+1$,0+*02$(1(,(02$*&$CLMS$EJJ[$#&$">-&1*%40$&1$+1$)&%("*"$*&$CK$

0f"#$+1$'"2+.&1$%&,+)&%0>2&$*&$IKNK$dE2#$*&$)&-%D2&"=$



!

!

&(!

$

U(;+%0$N=CT=$G1/2(#(#$*&$]&#&%'0#$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

P&$ ">#&%'0$ +10$ )%"*+,,(D1$ 0,+.+20*0$ *&$ CTL$ d>>25$ %&#&%'0#$ (1(,(02&#$ *&$

INKL5SQ$d>>2$7$#&$,02,+20$+1$J\@P$*&$SQIS$d>>25$'&%$01&A"$B"=$L=N5$,"1$2"$F+&$

#&$">-(&1&$+1$90,-"%$*&$%&,">%"$*&$K5LS$7$%&#&%'0#$%&.01&1-&#$*&$IKNK5KT$d>>2=$

$

2.2.2.8.! Método de Cañoneo 

$

[&$ 0,+&%*"$ 02$ 01/2(#(#$ %&02(:0*"$ #&$ )%")"1&$ ,0f"1&0%$ &2$ (1-&%'02"$ 0*(,("102$ *&$

CKTQOs?CKQKMs$^CNs`$7$%&,0f"1&0%$&2$(1-&%'02"$0,-+02$*&$CKTTOs$0$CKTQOs$^CKs`$*&$20$

0%&10$ 3"2241$ R19&%("%$ ,"1$ ,"1<+1-"$ 6_J$ *&>(*"$ 0$ F+&$ )"#&&$ +10$ )%&#(D1$ *&$

%&#&%'"%("$ *&$ CMKK$ )#($ 7$ 20#$ ,"1*(,("1&#$ *&2$ )":"$ #"1$ 0*&,+0*0#$ )0%0$ &#-&$

.H-"*"=$

$

2.2.3.! ZEKE-029S1 
!

2.2.3.1.! Ubicación 
!



!

!

&&!

@2$ )":"$ q@p@?KNQPC #&$ +>(,0 &1$ 20$ )%"'(1,(0$ *&$ \%&220105$ ,""%*&10*0#$ B$

QQLQOLI$.$7$@$NQQQSL$.$,"1$2"#$)":"#$q@p@?KLK5$q@p@?KNI$7$q@p@?KNS$0$#+#$

02%&*&*"%&#$,"."$#&$">#&%'0$&1$20$9(;+%0$N=CQ=$

$

U(;+%0$N=CQ=$8>(,0,(D1$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

2.2.3.2.! Historial del Pozo 

!

@2$)":"$q@p@?KNQP6$&#$+1$)":"$*(%&,,("1025$#(*&$ -%0,g5$)&%9"%0*"$&1$&1&%"$*&2$

NKCL$&$ (1(,("$*&$)%"*+,,(D1$&1$ 9&>%&%"$*&$NKCL$,"1$+1$)"-&1,(02$*&$SOQ$EUJ[5$

SIT$EJJ[$7$I=Nm$*&$EPX$*&2$ (1-&%'02"$CKCTLr$c$CKNCSr$ ^INr`$*&$ 20$0%&1(#,0$8$

R19&%("%=$



!

!

&"!

_"."$#&$">#&%'0$&1$20$9(;+%0$N=NN5$20$)%"*+,,(D1$W0$*&,2(10*"$*&$9"%.0$1"%.025$

,"1$ +1$ 0+.&1-"$ *&2$ ,"%-&$ *&$ 0;+0$ &1$ 2"#$ j2-(."#$ .&#&#$ W0#-0$ -&1&%$ +10$

)%"*+,,(D1$&2$CL$*&$.0%:"$*&$NKCS$*&$OSS$EUJ[5$LLC$EJJ[$7$NNm$*&$EPX=$

$
U(;+%0$N=NK=$3(#-"%(02$*&$J%"*+,,(D1$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

@1$ &2$ 01&A"$ T=I$ #&$ .+&#-%0$ 20$ )%"*+,,(D1$ *&-0220*0$ *&#*&$ &2$ (1(,("$ *&$ #+$

)%"*+,,(D1=$

$

2.2.3.3.! Análisis Petrofísico 

@2$ )":"$ q@p@?KNQPC$ 0,-+02.&1-&$ )%"*+,&$ *&$ 20$ 0%&10$ 8$ R19&%("%$ *&2$ (1-&%'02"$

*&#*&$ CKCTLs$ 0$ CKNCSs$ ^INs`$ d[Z$ ,"."$ #&$ ">#&%'0$ 20$ 9(;+%0$ N=NK5$ &2$ %&;(#-%"$



!

!

&#!

.+&#-%0$+10$:"10$*&$)0;"$F+&$1"$#&$&1,+&1-%0$*(#)0%0*0$&1$#+$-"-02(*0* &1$ 20$

0%&10$8$R19&%("%=$P&$">#&%'0$F+&$-01-"$20$)"%"#(*0*$,"."$20$)&%.&0>(2(*0*$*&$20$

:"10$-(&1&1$>+&1"#$'02"%&#$.&<"%&#$02$ (1-&%'02"$0,-+02=$G*(,("102.&1-&5$ 20$,+%'0$

*&$%&#(#-('(*0*$#&$.01-(&1&$,"1#-01-&$W0#-0$&2$9(102$*&$20$0%&10$*"1*&$&.)(&:0$0$

*&,2(10%5$2"$,+02$(1*(,0$)%&#&1,(0$*&$0;+0=$

$

U(;+%0$N=NC=$]&;(#-%"$J&-%"94#(,"$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$

$ $

_"."$#&$">#&%'0$&1$20$9(;+%0$N=NC5$20$,"%%&20,(D1$&#-%+,-+%02$.+&#-%0$+10$>+&10$

,"1-(1+(*0*$&1-%&$ 20#$0%&10#5$)%"*+,(&1*"$ -"*"#$#+#$'&,(1"#$*&$ 20$.(#.0$0%&10$

,"1$ )%"*+,,("1&#$ ,"1#(*&%0>2&#$ F+&$ 0)+1-01$ 0$ F+&$ &2$ )":"$ q@p@?KNQPC$

0+.&1-0%40$#+$)%"*+,,(D1$,"1$20$(1-&%'&1,(D1=$



!

!

&$!

U(;+%0$N=NN=$_"%%&20,(D1$@#-%+,-+%02$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

[&$0,+&%*"$0$ 20$)&-%"94#(,05$#&$)%")"1&$0>%(%$&2$ (1-&%'02"$*&$CKNCSs?CKNILs$ ^CTs`$

d[=$

$

2.2.3.4.! Análisis Mecánico 

!

@2$ %&;(#-%"$ *&$ ,&.&1-"$ *&2$ )":"$ q@p@?KNQPC$ #&$ ">#&%'0$ &1$ 20$ 9(;+%0$ N=NIZ$

1"-01*"$F+&$&2$ %&;(#-%"$_E!$)%&#&1-0$'02"%&#$F+&$'01$*&#*&$C$0$N=O$.e$,"1$ 2"$

F+&$#&$*&-&%.(10$F+&$&A(#-&$+10$>+&10$,02(*0*$*&$,&.&1-"5$,"1$&2$%&;(#-%"$e[!$

#&$">#&%'0$F+&$&A(#-&$+10$>+&10$0*W&%&1,(0$*&$,&.&1-"$,0#(1;?9"%.0,(D1$7$,"1$

&2$ %&;(#-%"$8PR6$#&$,"%%">"%0%/$ 20$>+&10$,02(*0*$*&$,&.&1-"$7$">#&%'0%$F+&$1"$

&A(#-&$,0102&#$&1$&2$,0#(1;=$

@1$&2$01&A"$B"=$I=I$#&$)%&#&1-0$&2$*(0;%0.0$.&,/1(,"$*&2$)":"$q@p@?KNQPC=$



!

!

&,!

U(;+%0$N=NI=$]&;(#-%"$*&$_&.&1-"$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
$
2.2.3.5.! Comportamiento del agua 
!

@1$20$9(;+%0$N=NL$#&$)+&*&$">#&%'0%$F+&$#&$-%0-0$*&$)%"*+,,(D1$)"%$,0)0#Z$,"."$

#&$ ">#&%'D$ &1$ 20$ 9(;+%0$ N=NK5$ &2$ %&;(#-%"$ )&-%"94#(,"$.+&#-%0$ >+&1"#$ '02"%&#$ *&$

)&%.&0>(2(*0*$ 7$ )"%"#(*0*$ &1$ 20$ :"10$ F+&$ W(:"$ F+&$ ,"1$ &2$ -(&.)"$ 2"#$ 92+(*"#$

.(;%0%01$W0,(0$2"#$*(#)0%0*"#$*&>(*"$0$+10$>+&10$)&%.&0>(2(*0*$'&%-(,025$0#)&,-"$

F+&$ #&$ ">#&%'0$ &1$ 20#$ *(9&%&1-&#$ 241&0#$ %&,-0#$ *&2$ ;%/9(,"$ 2";?2";$ *&2$

,".)"%-0.(&1-"$*&2$0;+0=$

$

U(;+%0$N=NL=$_".)"%-0.(&1-"$*&2$G;+0$)":"$q@p@?KNQPC$

U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$



!

!

&+!

2.2.3.6. Análisis Nodal

!

_"."$#&$">#&%'0$&1$20$9(;+%0$N=NO5$#&$-(&1&$+1$RJ$*&2$(1-&%'02"$0,-+02$*&2$)":"$*&$

K=TK$ ,"1$ +1$ *0f"$ &#-(.0*"$ *&$ S=$ @2$ (1-&%'02"$ 0*(,("102$ )%&#&1-0$ '02"%&#$ *&$

)&%.&0>(2(*0*$7$)"%"#(*0*$*&$LLO$.[$7$CQ=QNm5$%&#)&,-('0.&1-&5$,"1$2"#$,+02&#$

#&$">-&1*%/$+10$RJ$*&$K=SI=$

$

U(;+%0$N=NO=$G1/2(#(#$B"*02$)"%$(1-&%'02"#$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

G2$,02,+20%$ 20$ RJ$)0%0$ -"*0$ 20$ (1-&%'&1,(D1$#&$,"1#(*&%01$I$'02"%&#$*&$*0f"$F+&$

#"1V$K$^,0#"$")-(.(#-0`5$I$^,0#"$.&*("`$7$S$^,0#"$)&#(.(#-0`Z$'&%$9(;+%0$N=NS=$



!

!

"'!

$

U(;+%0$N=NS=$G1/2(#(#$B"*02$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

G$+10$)%&#(D1$*&$9"1*"$92+7&1-&$*&$SKK$)#($#&$">-(&1&$'02"%&#$*&$CKMO$EUJ[$)0%0$

+1$*0f"$*&$S5$CLLK$EUJ[$)0%0$+1$*0f"$*&$I$7$NCTK$EUJ[$)0%0$+1$*0f"$*&$K=$

_"1#(*&%01*"$ F+&$ &2$ EPX$ 0+.&1-&$ &1$ +1$ ./A(."$ *&$ LKm5$ #&$ ">-&1*%/$ +10$

)%"*+,,(D1$1&-0$*&$SLO$EJJ[5$TSL$EJJ[$7$CITK$EJJ[5$%&#)&,-('0.&1-&5$)0%0$

2"#$*0f"#$*&$S5$I$7$K=$

$

2.2.3.7.! Análisis de Reservas 

!

_"."$#&$">#&%'0$&1$20$9(;+%0$N=NM5$&2$)":"$-(&1&$+10$*&,2(10,(D1$01+02$*&$K=KNM5$

)"%$ 2"$F+&$,"1$+1$,0+*02$ (1(,(02$*&$TSL$EJJ[$#&$">-&1*%40$&1$+1$)&%("*"$*&$CK$

0f"#$+1$'"2+.&1$%&,+)&%0>2&$*&$CNKI$dE2#$*&$)&-%D2&"=$



!

!

")!

U(;+%0$N=NM=$G1/2(#(#$*&$]&#&%'0#$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

P&$ ">#&%'0$ +10$ )%"*+,,(D1$ 0,+.+20*0$ *&$ LLO$ d>>25$ %&#&%'0#$ (1(,(02&#$ *&$

CSLT5IS$d>>2$7$#&$,02,+20$+1$J\@P$*&$LKSC$d>>25$'&%$01&A"$B"=$L=I5$,"1$2"$F+&$

#&$">-(&1&$+1$90,-"%$*&$%&,">%"$*&$K5LC$7$%&#&%'0#$%&.01&-&#$*&$CNKN5QI$d>>2=$

$
2.2.3.8.! Método de Cañoneo 
$
[&$ 0,+&%*"$ 02$ 01/2(#(#$ %&02(:0*"$ #&$ )%")"1&$ ,0f"1&0%$ &2$ (1-&%'02"$ 0*(,("102$ *&$

CKNCSs?CKNILs$^CTs`$7$%&,0f"1&0%$&2$(1-&%'02"$0,-+02$*&$CKCTLs$0$CKNCSs$^INs`$*&$20$

0%&10$8$R19&%("%$,"1$,"1<+1-"$6_J$*&>(*"$0$F+&$)"#&&$+10$)%&#(D1$*&$%&#&%'"%("$

*&$NLKK$)#($7$20#$,"1*(,("1&#$*&2$)":"$#"1$0*&,+0*0#$)0%0$&#-&$.H-"*"=$

$

2.2.4.! KON-083 

!

2.2.4.1.! Ubicación 

!

@2$ )":"$ p\B?KTI$ #&$ &1,+&1-%0$ &1$ 20$ )%"'(1,(0$ *&$ \%&220105$ ,""%*&10*0#$ B$

QQNLMLL$.$7$@$NQCCQI$.$,"1$ 2"#$)":"#$p\B?KCM5$p\B?KNQ5$p\B?KKQ$7$p\B?

KKC$0$#+#$02%&*&*"%&#$,"."$#&$">#&%'0$&1$20$9(;+%0$N=NT=$



!

!

"*!

U(;+%0$N=NT=$8>(,0,(D1$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

2.2.4.2.! Historial del Pozo 

!

@2$)":"$p\B?KTI$&#$+1$)":"$*(%&,,("102$)&%9"%0*"$&1$",-+>%&$*&$NKCK$&$(1(,(D$#+$

)%"*+,,(D1$&1$&1&%"$*&$NKCC$,"1$+1$)"-&1,(02$*&$IIOC$EUJ[5$IICM$EJJ[$7$Cm$

*&$EPX$*&2$(1-&%'02"$CKTNSr$c$CKTLKr$^CLr`$*&$20$0%&1(#,0$3"2241$R19&%("%=$

$

@1$ &1&%"$ *&$ NKCO$ #&$ %&02(:D$ &2$ %&0,"1*(,("10.(&1-"$ B"$ C$ ,"1$ &2$ "><&-('"$ *&$

,0.>(0%$ *&$ :"105$ )+1:"10%$ h6$ R19i5$ &'02+0%$ 7$ >0<0%$ &F+()"$ E@PZ$ #&$ *(#)0%D$ &2$

(1-&%'02"$ CKSNOr$ c$ CKSOKr$ ^NOr`$ *&$ 20$ 0%&10$ 6$ R19&%("%=$ $ _"."$ #&$ ">#&%'0$ &1$ 20$

9(;+%0$N=IC5$20$)%"*+,,(D1$*&,2(1D$*&$9"%.0$,"1#(*&%0>2&$&1$0>%(2$*&$NKCO5$20$F+&$

#&$.01-(&1&$,"1#-01-&$W0#-0$&2$CL$*&$.0%:"$*&$NKCS$,"1$+10$)%"*+,,(D1$*&$CIN$

EUJ[5$CNQ$EJJ[$7$Nm$*&$EPX=$



!

!

"(!

U(;+%0$N=NQ=$3(#-"%(02$*&$J%"*+,,(D1$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
!

@1$ &2$ 01&A"$ T=L$ #&$ .+&#-%0$ 20$ )%"*+,,(D1$ *&-0220*0$ *&#*&$ &2$ (1(,("$ *&$ #+$

)%"*+,,(D1=$

!

2.2.4.3.! Análisis Petrofísico 

!

@2$ )":"$ p\B?KTI$ 0,-+02.&1-&$ )%"*+,&$ *&$ 20$ 0%&10$ 6$ R19&%("%$ *&2$ (1-&%'02"$ *&$

CKSILs$0$CKSOKs$^CSs`$d[Z$,"."$#&$">#&%'0$20$9(;+%0$N=NQ5$&2$%&;(#-%"$.+&#-%0$+10$

:"10$ *&$ )0;"$ F+&$ 1"$ #&$ &1,+&1-%0$ *(#)0%0*0$ &1$ #+$ -"-02(*0*$ &1$ 20$ 0%&10$ 6$

R19&%("%=$ P&$ ">#&%'0$ F+&$ 20$ ,02(*0*$ *&$ 20$ %",0$ &1$ 20$ :"10$ 1"$ *(#)0%0*0$ &#$.+7$



!

!

"&!

>+&105$ ,"1$ '02"%&#$ *&$ )"%"#(*0*$ 7$ )&%.&0>(2(*0*$ .&<"%&#$ 02$ (1-&%'02"$ 0,-+02=$

G*(,("102.&1-&5$ 20$,+%'0$*&$ %&#(#-('(*0*$#&$.01-(&1&$&1$0+.&1-"$&1$ 20$.07"%40$

*&$ 20$ 0%&105$ 0$ &A,&),(D1$ *&2$ 9(102$ *"1*&$ &.)(&:0$ 0$ *&,2(10%Z$ 2"$ F+&$ (1*(,0$

)%&#&1,(0$*&$0;+0=$

$

U(;+%0$N=IK=$G1/2(#(#$J&-%"94#(,"$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

_"."$ #&$ ">#&%'0$ &1$ 20$ 9(;+%0$ N=IK5$ 20$ ,"%%&20,(D1$ &#-%+,-+%02$ )%")"%,("10$ +10$

>+&10$ ,"1-(1+(*0*$ ,"1$ #+#$ )":"#$ 02&*0f"#5$ #(&1*"$ &2$ )":"$ p\B?KTI$ &2$ F+&$

)%&#&1-0$20$.&<"%$,02(*0*$*&$%",05$)"%$2"$F+&$#+$)%"*+,,(D1$*&>&%40$#&%$.07"%=$

$



!

!

""!

$
U(;+%0$N=IC=$_"%%&20,(D1$@#-%+,-+%02$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
$

[&$0,+&%*"$0$ 20$)&-%"94#(,05$#&$)%")"1&$0>%(%$&2$ (1-&%'02"$*&$CKSOKs?CKSSMs$ ^CMs`$

d[=$

$

2.2.4.4.! Análisis Mecánico 

!

@2$%&;(#-%"$*&$,&.&1-"$*&2$)":"$p\B?KTI$#&$.+&#-%0$&1$20$9(;+%0$N=IN5$*"1*&$#&$

">#&%'0$ F+&$ &2$ %&;(#-%"$ _E!$ )%&#&1-0$ '02"%&#$ F+&$ '0%401$ &1-%&$ C$ 7$ N$ .e$

."#-%01*"$ +10$ >+&10$ ,02(*0*$ *&$ ,&.&1-"$ &1$ 20$ :"10$ *&$ (1-&%H#Z$ &1$ &2$ %&;(#-%"$

e[!$ #&$ ">#&%'0$ F+&$ &A(#-&$ +10$ >+&10$ 0*W&%&1,(0$ *&$ ,&.&1-"$ &1$ &2$ ,0#(1;?

9"%.0,(D1Z$ 75$ &2$ %&;(#-%"$ 8PR6$ .+&#-%0$ F+&$ &1$ 20$ :"10$ *&$ (1-&%H#$ 1"$ &A(#-&$

)%&#&1,(0$*&$,0102(:0,(D1$7$&A(#-&$+10$>+&10$,&.&1-0,(D1=$

@1$&2$01&A"$B"=$I=L$#&$.+&#-%0$&2$*(0;%0.0$.&,/1(,"$*&2$)":"$p\B?KTI=$



!

!

"#!

U(;+%0$N=IN=$]&;(#-%"$*&$_&.&1-"$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
$

2.2.4.5.! Comportamiento del agua 
!

_"."$#&$.+&#-%0$&1$ 20$ 9(;+%0$N=II5$#&$ -%0-0$*&$+1$&.)+<&$ 20-&%02$1"%.02$)"%$ 2"$

F+&$ 1"$ &A(#-(%401$ (1,"1'&1(&1-&#$ *&$ (1-%+#(D1$ *&$ 0;+0$ 02$ *(#)0%0%$ 2"#$ 1+&'"#$

(1-&%'02"#=$

$
U(;+%0$N=II=$_".)"%-0.(&1-"$*&2$G;+0$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$



!

!

"$!

2.2.4.6. Análisis Nodal

!

_"."$#&$">#&%'0$&1$20$9(;+%0$N=IL5$#&$-(&1&$+1$RJ$*&2$(1-&%'02"$0,-+02$*&2$)":"$*&$

K=INS$,"1$+1$*0f"$&#-(.0*"$*&$L=$J0%0$&2$(1-&%'02"$0*(,("102$)%&#&1-0$'02"%&#$*&$

)&%.&0>(2(*0*$7$)"%"#(*0*$*&$NIL$.[$7$CMm5$%&#)&,-('0.&1-&Z$,"1$2"#$,+02&#$#&$

">-&1*%/$+10$RJ$*&$C=NT=$

$

U(;+%0$N=IL=$G1/2(#(#$B"*02$)"%$(1-&%'02"#$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:
$

G2$,02,+20%$20$RJ$)0%0$-"*0$20$(1-&%'&1,(D1$#&$,"1#(*&%0$I$'02"%&#$*&$*0f"$F+&$#"1V$

K$^,0#"$")-(.(#-0`5$N$^,0#"$.&*("`$7$L$^,0#"$)&#(.(#-0`Z$'&%$9(;+%0$N=IO=$$



!

!

",!

U(;+%0$N=IO=$G1/2(#(#$B"*02$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

G$+10$)%&#(D1$*&$9"1*"$92+7&1-&$*&$OKK$)#($#&$">-(&1&$'02"%&#$*&$MTO$EUJ[$)0%0$

+1$*0f"$*&$L5$QTO$EUJ[$)0%0$+1$*0f"$*&$N$7$CINO$EUJ[$)0%0$+1$*0f"$*&$K=$

_"1#(*&%01*"$ F+&$ &2$ EPX$ 0+.&1-&$ &1$ +1$ ./A(."$ *&$ CKm5$ #&$ ">-&1*%/$ +10$

)%"*+,,(D1$1&-0$*&$MKS$EJJ[5$TTS$EJJ[$7$CCQN$EJJ[5$%&#)&,-('0.&1-&5$)0%0$

2"#$*0f"#$*&$L5$N$7$K=$

$

2.2.4.7.! Análisis de Reservas 

!

_"."$#&$">#&%'0$&1$20$9(;+%0$N=IS5$&2$)":"$-(&1&$+10$*&,2(10,(D1$01+02$*&$K=KCQ5$

)"%$ 2"$F+&$,"1$+1$,0+*02$ (1(,(02$*&$TTS$EJJ[$#&$">-&1*%40$&1$+1$)&%("*"$*&$CK$

0f"#$+1$'"2+.&1$%&,+)&%0>2&$*&$CLQS$dE2#$*&$)&-%D2&"=$



!

!

"+!

U(;+%0$N=IS=$G1/2(#(#$*&$]&#&%'0#$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

P&$">#&%'0$+10$)%"*+,,(D1$0,+.+20*0$*&$SQ$d>>25$%&#&%'0#$(1(,(02&#$*&$COSO5SQ$

d>>2$ 7$ #&$ ,02,+20$ +1$ J\@P$ *&$ ILTQ$ d>>25$ '&%$ 01&A"$ B"=$ L=L5$ ,"1$ 2"$ F+&$ #&$

">-(&1&$+1$90,-"%$*&$%&,">%"$*&$K5LO$7$%&#&%'0#$%&.01&1-&#$*&$CLQS5SS$d>>2=$

$

2.2.4.8.! Método de Cañoneo 

$

[&$ 0,+&%*"$ 02$ 01/2(#(#$ %&02(:0*"$ #&$ )%")"1&$ ,0f"1&0%$ &2$ (1-&%'02"$ 0*(,("102$ *&$

CKSOKs?CKSSMs$^CMs`$7$%&,0f"1&0%$&2$(1-&%'02"$0,-+02$*&$CKSILs$0$CKSOKs$^CSs`$*&$20$

0%&10$ 6$ R19&%("%$ ,"1$ +1(*0*$ X(%&2(1&$ *&>(*"$ 0$ F+&$ )"#&&$ 20#$ ,0%0,-&%4#-(,0#$

1&,&#0%(0#$ )0%0$ #+$ ,"%%&,-0$ &<&,+,(D15$ -&1(&1*"$ &1$ ,+&1-0$ F+&$ 02$ )"#&&%$ +10$

)%&#(D1$*&$%&#&%'"%("$*&$CNKK$)#($#&$*&>&$,"1-%"20%$&2$)":"$,"%%&,-0.&1-&$)0%0$

&'(-0%$F+&$&2$92+(*"$(1;%&#&$0$20$9"%.0,(D1=$

$

$



!

!

#'!

2.2.5.! ZEKE-030 

!

2.2.5.1.! Ubicación 

!

@2$ )":"$ q@p@?KIK$ #&$ 2",02(:0$ &1$ 20$ )%"'(1,(0$ *&$ \%&220105$ ,""%*&10*0#$ B$

QQLQOIO$ .$ 7$ @$ NQQQOQ$ .$ ,"1$ 2"#$ )":"#$ q@p@?KNO5$ q@p@?KNK5$ q@p@?KNT$ 7$

q@p@?KNI$0$#+#$02%&*&*"%&#$,"."$#&$">#&%'0$&1$20$9(;+%0$N=IM=$

$

U(;+%0$N=IM=$8>(,0,(D1$)":"$q@p@?KIK$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

2.2.5.2. Historial del Pozo

!

@2$)":"$q@p@?KIK$&#$+1$)":"$*(%&,,("102$)&%9"%0*"$&1$.07"$*&$NKCL$&$(1(,(D$#+$

)%"*+,,(D1$&1$<+1("$*&$NKCL$,"1$+1$)"-&1,(02$*&$LCK$EUJ[5$NNK$EJJ[$7$LSm$*&$

EPX$ *&2$ (1-&%'02"$ CKTCTr$ c$ CKTIKr$ ^CNr`$ *&$ 20$ 0%&1(#,0$ 8$ R19&%("%=$ $ _"."$ #&$

">#&%'0$&1$20$9(;+%0$N=LK5$20$)%"*+,,(D1$*&$)&-%D2&"$#&$W0$.01-&1(*"$&#-0>2&5$)&%"$



!

!

#)!

20$ )%"*+,,(D1$ *&$ 0;+0$ W0$ 0+.&1-0*"$ )%";%&#('0.&1-&Z$ 20$ )%"*+,,(D1$ &2$ NO$ *&$

0>%(2$*&$NKCS$9+&$*&$MNS$EUJ[5$IMT$EJJ[$7$LTm$*&$EPX=$

$
U(;+%0$N=IT=$3(#-"%(02$*&$J%"*+,,(D1$)":"$q@p@?KIK$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

@1$ &2$ 01&A"$ T=O$ #&$ .+&#-%0$ 20$ )%"*+,,(D1$ *&-0220*0$ *&#*&$ &2$ (1(,("$ *&$ #+$

)%"*+,,(D1=$

$

2.2.5.3.! Análisis Petrofísico 

!

@2$)":"$q@p@?KIK$0,-+02.&1-&$)%"*+,&$*&$20$0%&10$8$R19&%("%$&1$&2$ (1-&%'02"$*&$

CKTCTs$0$CKTIKs$^CNs`$d[Z$,"."$#&$">#&%'0$20$9(;+%0$N=IT5$&2$%&;(#-%"$.+&#-%0$+10$



!

!

#*!

:"10$ *&$ )0;"$ F+&$ 1"$ #&$ &1,+&1-%0$ *(#)0%0*0$ &1$ #+$ -"-02(*0*$ &1$ 20$ 0%&10$ 8$

R19&%("%=$P&$">#&%'0$F+&$-01-"$20$)"%"#(*0*$,"."$20$)&%.&0>(2(*0*$*&$20$:"10$&1$

20$)0%-&$#+)&%("%$*&$2"#$*(#)0%0*"#$-(&1&1$'02"%&#$.&1"%&#$0$20$.(#.05$)&%"$&1$20$

)0%-&$ (19&%("%$ 2"#$ '02"%&#$ #"1$ .&<"%&#=$ G*(,("102.&1-&$ #&$ ">#&%'0$ F+&$ 20$

%&#(#-('(*0*$*(#.(1+7&$&1$20$)0%-&$(19&%("%5$2"$F+&$(1*(,0$)"#(>2&.&1-&$)%&#&1,(0$*&$

0;+0=$

$
U(;+%0$N=IQ=$]&;(#-%"$J&-%"94#(,"$)":"$q@p@?KIK$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

_"."$#&$">#&%'0$&1$20$9(;+%0$N=IQ5$20$,"%%&20,(D1$&#-%+,-+%02$.+&#-%0$+10$>+&10$

,"1-(1+(*0*$&1-%&$ 20#$0%&10#5$ )%"*+,(&1*"$ -"*"#$ 2"#$ '&,(1"#$*&$ 20$.(#.0$0%&10$

,"1$>+&10#$)%"*+,,("1&#=$

$



!

!

#(!

U(;+%0$N=LK=$_"%%&20,(D1$@#-%+,-+%02$)":"$q@p@?KIK$

$
U+&1-&V$PW070$@,+0*"%$P=G=5$NKCS$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

[&$0,+&%*"$0$20$)&-%"94#(,05$#&$)%")"1&$0>%(%$2"#$(1-&%'02"#$*&$CKMQOt?CKTCTt$^NIt`$

d[$7$CKTIQt?CKTLIt$^CIt`=$

$

2.2.5.4.! Análisis Mecánico 

!

_"."$ #&$ ">#&%'0$ &1$ 20$ 9(;+%0$ N=LC5$ &2$ %&;(#-%"$ *&$ ,&.&1-"$ *&2$ )":"$q@p@?KIK$
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CAPÍTULO III 

ANÁLISIS ECONÓMICO 
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NN$ C?d0%?CT$ OKS=I$ vNKC5LNI=LT$ MNI=I$ vNTM5MLM=TI$ CNKO=S$ vLMQ5OMQ=MN$

NI$ C?G)%?CT$ LQM=L$ vCQM5TTK=SO$ MCK=S$ vNTN5STS=SO$ CCTL=L$ vLMC5CLL=LC$

NL$ C?d07?CT$ LTT=M$ vCQL5LKK=CL$ SQT=C$ vNMM5MCL=LQ$ CCSI=O$ vLSN5TOM=LT$

$$ $$ @'3!O00P! @'3!O00P! @'3!O00P!

$$ $$ vC=OCM$ vN=LNN$ vL=LIN$

$$ $$ 42/! 42/! 42/!

$$ $$ LIm$ SNm$ CKOm$

$$ $$ -/2!O0)D)DP! -/2!O0)D)DP! -/2!O0)D)DP!

$$ $$ N=NS$ C=OM$ K=QL$
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K$ C?d07?CS$ ?$ ?vSON=SKN5KT$ ?$ ?vSON=SKN5KT$ ?$ ?vSON=SKN5KT$

C$ C?Y+1?CS$ OMM5O$ vNNQ=MNQ5OK$ TKO5K$ vINK=NNQ5KK$ CKOK5K$ vLCM=SQK5KK$

N$ C?Y+2?CS$ OSM5I$ vNNO=STT5TK$ MQK5T$ vICL=OQS5OC$ CKIC5O$ vLCK=ILI5NM$

I$ C?G+;?CS$ OOM5L$ vNNC=MCQ5CM$ MMS5Q$ vIKQ=KSI5KT$ CKCI5L$ vLKI=CNO5MS$

L$ C?P&)?CS$ OLM5S$ vNCM=TCQ5IS$ MSI5I$ vIKI=SNS5QQ$ QQO5S$ vIQS=KIO5NK$

O$ C?\,-?CS$ OIM5Q$ vNCI=QTT5CO$ MLQ5T$ vNQT=NTS5OC$ QMT5C$ vITQ=KSQ5IS$

S$ C?B"'?CS$ ONT5O$ vNCK=NNL5IN$ MIS5M$ vNQI=KIQ5QS$ QSK5T$ vITN=NNS5KI$

M$ C?[&,?CS$ OCQ5N$ vNKS=ONS5SQ$ MNI5M$ vNTM=TTO5SQ$ QLI5Q$ vIMO=OKI5KT$

T$ C?Y01?CM$ OCK5K$ vNKN=TQL5CK$ MCC5K$ vNTN=TNN5KT$ QNM5I$ vIST=TQT5IM$

Q$ C?U&>?CM$ OKC5C$ vCQQ=INO5LC$ SQT5O$ vNMM=TLM5OL$ QCC5K$ vISN=LKQ5TL$

CK$ C?d0%?CM$ LQN5I$ vCQO=TCQ5LT$ STS5N$ vNMN=QSK5LQ$ TQO5K$ vIOS=KIO5LI$

CC$ C?G)%?CM$ LTI5S$ vCQN=IMO5NN$ SML5C$ vNST=COQ5LK$ TMQ5I$ vILQ=MMI5CL$

CN$ C?d07?CM$ LMO5C$ vCTT=QQC5OO$ SSN5N$ vNSI=LLN5MS$ TSI5T$ vILI=SNK5QQ$

CI$ C?Y+1?CM$ LSS5M$ vCTO=SSM5IT$ SOK5S$ vNOT=TKQ5KT$ TLT5S$ vIIM=OMM5KS$

CL$ C?Y+2?CM$ LOT5O$ vCTN=LKC5SQ$ SIQ5N$ vNOL=NOS5QK$ TII5M$ vIIC=SIQ5LI$

CO$ C?G+;?CM$ LOK5O$ vCMQ=CQI5LI$ SNM5Q$ vNLQ=MTL5MT$ TCQ5K$ vINO=TKS5NL$

CS$ C?P&)?CM$ LLN5O$ vCMS=KLC5SC$ SCS5Q$ vNLO=IQC5II$ TKL5S$ vINK=KMO5SO$

CM$ C?\,-?CM$ LIL5T$ vCMN=QLO5NN$ SKS5K$ vNLC=KMO5CO$ MQK5O$ vICL=LLO5TO$

CT$ C?B"'?CM$ LNM5C$ vCSQ=QKI5NQ$ OQO5L$ vNIS=TIL5TQ$ MMS5S$ vIKT=QCO5KT$

CQ$ C?[&,?CM$ LCQ5S$ vCSS=QCL5TM$ OTL5Q$ vNIN=SSQ5NN$ MSN5Q$ vIKI=LTC5OQ$

NK$ C?Y01?CT$ LCN5N$ vCSI=QMQ5KN$ OML5S$ vNNT=OMS5TC$ MLQ5O$ vNQT=CLI5SS$

NC$ C?U&>?CT$ LKO5K$ vCSC=KQL5TK$ OSL5O$ vNNL=OOS5IT$ MIS5I$ vNQN=TQQ5SI$

NN$ C?d0%?CT$ IQM5T$ vCOT=NSC5IC$ OOL5S$ vNNK=SKS5SM$ MNI5I$ vNTM=MLM5TI$

NI$ C?G)%?CT$ IQK5T$ vCOO=LMM5SS$ OLL5T$ vNCS=MNS5LI$ MCK5S$ vNTN=STS5SO$

NL$ C?d07?CT$ ITL5K$ vCON=MLN5QM$ OIO5N$ vNCN=QCL5LL$ SQT5C$ vNMM=MCL5LQ$

$$ $$ @'3!O00P! @'3!O00P! @'3!O00P!

$$ $$ vC5KSO$ vC5MCT$ vN5LNN$

$$ $$ 42/! 42/! 42/!

$$ $$ IIm$ LMm$ SNm$

$$ $$ -/2!O0)D)DP! -/2!O0)D)DP! -/2!O0)D)DP!

$$ $$ N5TQ$ N5KS$ C5OS$
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-(&CBHHFG*! ="3):&! -(&CBHHFG*! ="3):&! -(&CBHHFG*! ="3):&!

K$ C?d07?CS$ ?$ ?vSON5SKN=KT$ ?$ ?vSON5SKN=KT$ ?$ ?vSON5SKN=KT$

C$ C?Y+1?CS$ SLO=K$ vNOS5OTC=KK$ TSL=K$ vILI5SQQ=NK$ CITK=K$ vOLT5QSL=KK$

N$ C?Y+2?CS$ SLI=L$ vNOO5QIM=CO$ TSC=T$ vILN5TIS=ML$ CIMS=O$ vOLM5OTS=LS$

I$ C?G+;?CS$ SLC=T$ vNOO5NQL=QN$ TOQ=M$ vILC5QMS=LL$ CIMI=C$ vOLS5NCN=IT$

L$ C?P&)?CS$ SLK=N$ vNOL5SOL=NQ$ TOM=O$ vILC5CCT=IC$ CISQ=S$ vOLL5TLC=ML$

O$ C?\,-?CS$ SIT=S$ vNOL5KCO=NT$ TOO=L$ vILK5NSN=IN$ CISS=N$ vOLI5LML=OO$

S$ C?B"'?CS$ SIS=Q$ vNOI5IMM=TM$ TOI=N$ vIIQ5LKT=LQ$ CISN=T$ vOLN5CCK=MT$

M$ C?[&,?CS$ SIO=I$ vNON5MLN=KO$ TOC=C$ vIIT5OOS=TK$ CIOQ=L$ vOLK5MOK=LL$

T$ C?Y01?CM$ SII=T$ vNON5CKM=TL$ TLT=Q$ vIIM5MKM=NL$ CIOO=Q$ vOIQ5IQI=OC$

Q$ C?U&>?CM$ SIN=N$ vNOC5LMO=NC$ TLS=T$ vIIS5TOQ=TN$ CION=O$ vOIT5KIQ=QQ$

CK$ C?d0%?CM$ SIK=S$ vNOK5TLL=CM$ TLL=M$ vIIS5KCL=ON$ CILQ=C$ vOIS5STQ=TS$

CC$ C?G)%?CM$ SNQ=K$ vNOK5NCL=MN$ TLN=S$ vIIO5CMC=IL$ CILO=T$ vOIO5ILI=CN$

CN$ C?d07?CM$ SNM=L$ vNLQ5OTS=TL$ TLK=L$ vIIL5IIK=NT$ CILN=L$ vOII5QQQ=MS$

CI$ C?Y+1?CM$ SNO=T$ vNLT5QSK=OL$ TIT=I$ vIII5LQC=II$ CIIQ=K$ vOIN5SOQ=MM$

CL$ C?Y+2?CM$ SNL=I$ vNLT5IIO=TN$ TIS=N$ vIIN5SOL=LQ$ CIIO=M$ vOIC5INI=CL$

CO$ C?G+;?CM$ SNN=M$ vNLM5MCN=SS$ TIL=C$ vIIC5TCQ=ML$ CIIN=I$ vONQ5QTQ=TM$

CS$ C?P&)?CM$ SNC=C$ vNLM5KQC=KS$ TIN=K$ vIIK5QTM=KQ$ CINQ=K$ vONT5SOQ=QL$

CM$ C?\,-?CM$ SCQ=S$ vNLS5LMC=KN$ TIK=K$ vIIK5COS=OI$ CINO=S$ vONM5III=IO$

CT$ C?B"'?CM$ SCT=K$ vNLO5TON=OL$ TNM=Q$ vINQ5INT=KS$ CINN=I$ vONS5KCK=KQ$

CQ$ C?[&,?CM$ SCS=O$ vNLO5NIO=SC$ TNO=T$ vINT5OKC=SS$ CICQ=K$ vONL5SQK=CO$

NK$ C?Y01?CT$ SCL=Q$ vNLL5SNK=NI$ TNI=M$ vINM5SMM=IL$ CICO=M$ vONI5IMI=ON$

NC$ C?U&>?CT$ SCI=L$ vNLL5KKS=LK$ TNC=M$ vINS5TOO=KT$ CICN=L$ vONN5KSK=NK$

NN$ C?d0%?CT$ SCC=Q$ vNLI5IQL=CK$ TCQ=S$ vINS5KIL=TQ$ CIKQ=C$ vONK5MOK=CM$

NI$ C?G)%?CT$ SCK=I$ vNLN5MTI=IL$ TCM=O$ vINO5NCS=MS$ CIKO=T$ vOCQ5LLI=LI$

NL$ C?d07?CT$ SKT=T$ vNLN5CML=CC$ TCO=O$ vINL5LKK=SM$ CIKN=O$ vOCT5CIQ=QM$

$$ $$ @'3!O00P! @'3!O00P! @'3!O00P!

$$ $$ vC=LSO$ vN=CSI$ vI=TCK$

$$ $$ 42/! 42/! 42/!

$$ $$ IQm$ ONm$ TLm$

$$ $$ -/2!O0)D)DP! -/2!O0)D)DP! -/2!O0)D)DP!

$$ $$ N=OO$ C=QK$ C=CQ$
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K$ C?d07?CS$ ?$ ?vOOK5QQC=ON$ ?$ ?vOOK5QQC=ON$ ?$ ?vOOK5QQC=ON$

C$ C?Y+1?CS$ MKS=K$ vNTK5TLS=TK$ TTS=K$ vION5LOK=TK$ CCQN=K$ vLML5CMM=SK$

N$ C?Y+2?CS$ SOC=K$ vNOT5QMS=OS$ TCM=K$ vINO5KKL=OT$ CKQQ=N$ vLIM5NON=NC$

I$ C?G+;?CS$ SKK=I$ vNIT5TKQ=LN$ MOI=L$ vNQQ5SQO=SM$ CKCI=S$ vLKI5NKN=IK$

L$ C?P&)?CS$ OOI=S$ vNNK5NCN=MI$ SQL=M$ vNMS5IOM=SN$ QIL=M$ vIMC5TKI=QL$

O$ C?\,-?CS$ OCK=O$ vNKI5KSL=NN$ SLK=S$ vNOL5TIS=QM$ TSC=Q$ vILN5TOK=SL$

S$ C?B"'?CS$ LMK=M$ vCTM5NOC=CC$ OQK=M$ vNIL5QQN=CT$ MQL=T$ vICS5CON=KC$

M$ C?[&,?CS$ LIL=C$ vCMN5SSQ=LK$ OLL=M$ vNCS5SQN=MS$ MIN=Q$ vNQC5OIN=LM$

T$ C?Y01?CM$ LKK=I$ vCOQ5NNI=NC$ OKN=I$ vCQQ5TCT=IS$ SMO=T$ vNST5TIK=CC$

Q$ C?U&>?CM$ ISQ=C$ vCLS5TNL=CK$ LSI=N$ vCTL5NOT=KC$ SNI=N$ vNLM5TQO=SO$

CK$ C?d0%?CM$ ILK=I$ vCIO5IQK=OL$ LNM=C$ vCSQ5QKQ=IT$ OML=S$ vNNT5OQC=LK$

CC$ C?G)%?CM$ ICI=T$ vCNL5TLM=IO$ IQI=Q$ vCOS5SMT=CC$ ONQ=Q$ vNCK5MQK=LN$

CN$ C?d07?CM$ NTQ=L$ vCCO5CNO=CM$ ISI=N$ vCLL5LMM=NK$ LTT=S$ vCQL5IMO=SO$

CI$ C?Y+1?CM$ NSS=Q$ vCKS5CSK=KQ$ IIL=Q$ vCII5NNS=LK$ LOK=S$ vCMQ5NIQ=CI$

CL$ C?Y+2?CM$ NLS=C$ vQM5TQI=CL$ IKT=T$ vCNN5TOC=MI$ LCO=O$ vCSO5NTC=IL$

CO$ C?G+;?CM$ NNS=Q$ vQK5NSQ=QS$ NTL=T$ vCCI5NTL=QS$ ITI=C$ vCON5LCK=LM$

CS$ C?P&)?CM$ NKQ=I$ vTI5NLK=LC$ NSN=S$ vCKL5LSI=CT$ IOI=I$ vCLK5OLC=TQ$

CM$ C?\,-?CM$ CQI=K$ vMS5MOT=NT$ NLN=N$ vQS5INT=IM$ INO=T$ vCNQ5OQM=OL$

CT$ C?B"'?CM$ CMM=Q$ vMK5MTK=QN$ NNI=I$ vTT5TNM=KO$ IKK=L$ vCCQ5OKO=LS$

CQ$ C?[&,?CM$ CSL=C$ vSO5NSQ=KI$ NKO=Q$ vTC5QKQ=TS$ NMM=K$ vCCK5CQQ=NM$

NK$ C?Y01?CT$ COC=I$ vSK5CTS=IM$ CTQ=Q$ vMO5OIC=IL$ NOO=L$ vCKC5SCM=MT$

NC$ C?U&>?CT$ CIQ=O$ vOO5LQQ=OC$ CMO=C$ vSQ5SLQ=OI$ NIO=S$ vQI5MKL=OO$

NN$ C?d0%?CT$ CNT=M$ vOC5CMM=SI$ CSC=O$ vSL5NNO=ML$ NCM=N$ vTS5LKM=OO$

NI$ C?G)%?CT$ CCT=S$ vLM5CQN=IK$ CLT=Q$ vOQ5NNL=II$ NKK=I$ vMQ5SMT=MT$

NL$ C?d07?CT$ CKQ=L$ vLI5OCM=IN$ CIM=I$ vOL5SCN=IT$ CTL=M$ vMI5LMI=QQ$

$$ $$ @'3!O00P! @'3!O00P! @'3!O00P!

$$ $$ vK=QCL$ vC=NML$ vC=TTM$

$$ $$ 42/! 42/! 42/!

$$ $$ LIm$ OSm$ MTm$

$$ $$ -/2!O0)D)DP! -/2!O0)D)DP! -/2!O0)D)DP!

$$ $$ N=KO$ C=SC$ C=CT$

U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

@1$ 20$ -0>20$ I=T$ #&$ ">#&%'0$ F+&$ )0%0$ 2"#$ ,0#"#$ )&#(.(#-05$.&*("$ 7$ ")-(.(#-0$ #&$

">-(&1&$ +1$ '02"%$ *&$ eGB$ .07"%$ 0$ K5$ '02"%&#$ *&$ 6R]$ .07"%&#$ 02$ (1-&%H#$ 7$ #&$

%&,+)&%0$20$(1'&%#(D1$&1$N$.&#&#$)0%0$&2$,0#"$)&#(.(#-05$+1$)","$./#$*&$C$.&#$7$

.&*("$)0%0$&2$,0#"$.&*("5$7$+1$)","$./#$*&$+1$.&#$)0%0$&2$,0#"$")-(.(#-0=$



!

!

$+!

3.2.5.! ZEKE-030 

!

P&$ )%")"1&$ ,0f"1&0%$ &2$ )":"$ q@p@?KIK$ ,"1$ +1(*0*$ X(%&2(1&$ *&$ 0,+&%*"$ 02$

01/2(#(#$-H,1(,"Z$&2$,"#-"$*&$")&%0,(D1$&#-(.0*"$#&$*&-0220$&1$20$-0>20$I=M=$

$

60>20$I=Q=$_"#-"#$&#-(.0*"#$*&$")&%0,(D1$)":"$q@p@?KIK$

".,4.,!+,420'1.,!1+!.-+/'"2S3!A+;+T\V\!

'"42@21'1+,! ".,4.!

]&1-0$*&$-020*%"$*&$X\$ vTO5MNT=KK$

_"%%(*0$*&$-+>(1;$ vCQ5KKT=KK$

_0f"1&"$X(%&2(1&$ vQQ5MKQ=KI$

R1#)&,,(D1$*&$-+>+20%&#$>",0$*&$)":"$ vS5TII=KK$

P&%'(,("$*&$#2(,g$2(1&$ vS5SSS=SM$

E3G$2(.)(&:0$ vNN5SST=MI$

G;+0$*&$.0-0*"$ vNT5LKQ=KL$

81(*0*$*&$9(2-%0,(D1$ vI5TST=KK$

P)""2&%$ vI5MKM=KK$

!";4#-(,0$*&$.0-&%(02&#$ vC5OKK=KK$

G.>+201,(0#$ vC5SKO=KK$

e0,++.$ vI5KKK=KK$

R6$w$6&2&,".$ vC5KTS=NS$

G*&,+0,("1&#$&1$2",0,(D1$ vN5KKK=KK$

@F+()"$E@P$ vNNK5KKK=KK$

6+>&%(0$*&$)%"*+,,("1$7$0,,&#"%("#$ vLK5NKN=MQ$

d01-&1(.(&1-"$*&$,0>&:02$ vO5KKK=KK$

4&:#I! XYY\<``U[YZ!

U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

G$ )0%-(%$ *&$ 2"#$ ,"#-"#$ *&$ 20$ -0>20$ I=Q$ #&$ )%",&*&$ 0$ ,02,+20%$ 2"#$ (1*(,0*"%&#$

&,"1D.(,"#$ &#-0>2&,(*"#$ ,"1$ 2"#$ )&%9(2&#$ *&$ )%"*+,,(D1$ *&-&%.(10*"#$ &1$ &2$

01/2(#(#$-H,1(,"$F+&$#"1$OOT$EJJ[$,0#"$)&#(.(#-05$SIL$EJJ[$,0#"$.&*("$7$MQT$

EJJ[$,0#"$")-(.(#-0Z$'&%$-0>20$I=CK=$

$



!

!

,'!

60>20$I=CK=$G1/2(#(#$&#,&10%("#$&,"1D.(,"#$)":"$q@p@?KIK$

3(&! =)H^#!
"#D&!-)DF$FD:#! "#D&!0)CF&! "#D&!.%:F$FD:#!

-(&CBHHFG*! ="3):&! -(&CBHHFG*! ="3):&! -(&CBHHFG*! ="3):&!

K$ C?d07?CS$ ?$ ?vOOK5QQC=ON$ ?$ ?vOOK5QQC=ON$ ?$ ?vOOK5QQC=ON$

C$ C?Y+1?CS$ OOT=K$ vNNC5QMN=LK$ SIL=K$ vNON5NKO=NK$ MQT=K$ vICM5LLL=LK$

N$ C?Y+2?CS$ OOM=L$ vNNC5MIS=CK$ SII=I$ vNOC5QIS=MN$ MQM=N$ vICM5CKS=LM$

I$ C?G+;?CS$ OOS=T$ vNNC5OKK=KO$ SIN=M$ vNOC5SST=ON$ MQS=I$ vICS5MST=TQ$

L$ C?P&)?CS$ OOS=N$ vNNC5NSL=NS$ SIN=K$ vNOC5LKK=SC$ MQO=O$ vICS5LIC=ST$

O$ C?\,-?CS$ OOO=S$ vNNC5KNT=MC$ SIC=I$ vNOC5CIN=QT$ MQL=S$ vICS5KQL=TN$

S$ C?B"'?CS$ OOO=K$ vNNK5MQI=LN$ SIK=S$ vNOK5TSO=SL$ MQI=T$ vICO5MOT=II$

M$ C?[&,?CS$ OOL=L$ vNNK5OOT=IM$ SIK=K$ vNOK5OQT=OT$ MQN=Q$ vICO5LNN=CQ$

T$ C?Y01?CM$ OOI=Q$ vNNK5INI=OT$ SNQ=I$ vNOK5IIC=TC$ MQN=C$ vICO5KTS=LC$

Q$ C?U&>?CM$ OOI=I$ vNNK5KTQ=KI$ SNT=S$ vNOK5KSO=IN$ MQC=N$ vICL5MOK=QT$

CK$ C?d0%?CM$ OON=M$ vNCQ5TOL=ML$ SNT=K$ vNLQ5MQQ=CC$ MQK=L$ vICL5LCO=QN$

CC$ C?G)%?CM$ OON=C$ vNCQ5SNK=SQ$ SNM=I$ vNLQ5OII=CQ$ MTQ=O$ vICL5KTC=NC$

CN$ C?d07?CM$ OOC=O$ vNCQ5ITS=QK$ SNS=S$ vNLQ5NSM=OO$ MTT=M$ vICI5MLS=TO$

CI$ C?Y+1?CM$ OOK=Q$ vNCQ5COI=IO$ SNO=Q$ vNLQ5KKN=CQ$ MTM=Q$ vICI5LCN=TS$

CL$ C?Y+2?CM$ OOK=I$ vNCT5QNK=KO$ SNO=I$ vNLT5MIM=CN$ MTM=K$ vICI5KMQ=NC$

CO$ C?G+;?CM$ OLQ=M$ vNCT5STM=KK$ SNL=S$ vNLT5LMN=II$ MTS=N$ vICN5MLO=QI$

CS$ C?P&)?CM$ OLQ=N$ vNCT5LOL=NK$ SNL=K$ vNLT5NKM=TN$ MTO=L$ vICN5LCI=KK$

CM$ C?\,-?CM$ OLT=S$ vNCT5NNC=SO$ SNI=I$ vNLM5QLI=OQ$ MTL=O$ vICN5KTK=LN$

CT$ C?B"'?CM$ OLT=K$ vNCM5QTQ=IL$ SNN=S$ vNLM5SMQ=SL$ MTI=M$ vICC5MLT=CQ$

CQ$ C?[&,?CM$ OLM=L$ vNCM5MOM=NT$ SNN=K$ vNLM5LCO=QT$ MTN=T$ vICC5LCS=II$

NK$ C?Y01?CT$ OLS=T$ vNCM5ONO=LM$ SNC=I$ vNLM5CON=OQ$ MTN=K$ vICC5KTL=TC$

NC$ C?U&>?CT$ OLS=N$ vNCM5NQI=QK$ SNK=S$ vNLS5TTQ=LQ$ MTC=N$ vICK5MOI=SO$

NN$ C?d0%?CT$ OLO=M$ vNCM5KSN=OT$ SNK=K$ vNLS5SNS=SS$ MTK=I$ vICK5LNN=TI$

NI$ C?G)%?CT$ OLO=C$ vNCS5TIC=OC$ SCQ=I$ vNLS5ISL=CN$ MMQ=O$ vICK5KQN=IT$

NL$ C?d07?CT$ OLL=O$ vNCS5SKK=ST$ SCT=M$ vNLS5CKC=TO$ MMT=M$ vIKQ5MSN=NM$

$$ $$ @'3!O00P! @'3!O00P! @'3!O00P!

$$ $$ vC=NQT$ vC=OLI$ vN=KMN$

$$ $$ 42/! 42/! 42/!

$$ $$ LKm$ LSm$ OTm$

$$ $$ -/2!O0)D)DP! -/2!O0)D)DP! -/2!O0)D)DP!

$$ $$ N=LT$ N=CQ$ C=ML$

U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

@1$ 20$ -0>20$I=CK$#&$">#&%'0$F+&$)0%0$ 2"#$,0#"#$)&#(.(#-05$.&*("$7$")-(.(#-0$#&$

">-(&1&$ +1$ '02"%$ *&$ eGB$ .07"%$ 0$ K5$ '02"%&#$ *&$ 6R]$ .07"%&#$ 02$ (1-&%H#$ 7$ #&$

%&,+)&%0$20$(1'&%#(D1$&1$N$.&#&#$7$.&*("$)0%0$&2$,0#"$)&#(.(#-05$+1$)","$./#$*&$

*"#$.&#&#$)0%0$&2$,0#"$.&*("5$7$.&1"#$*&$N$.&#$)0%0$&2$,0#"$")-(.(#-0=$



!

!

,)!

CAPÍTULO IV 

RESULTADOS 

!

!

[&$0,+&%*"$02$&#-+*("$%&02(:0*"$&1$&2$,0)4-+2"$N$#&$%&02(:0%"1$ 20#$ (1-&%'&1,("1&#$

*&$2"#$)":"#$#&2&,,("10*"#5$&1$&#-&$,0)4-+2"$#&$0102(:0$2"#$%&#+2-0*"#$">-&1(*"#$

&1$,0*0$+10$*&$ 20#$ (1-&%'&1,("1&#5$#&$ %&#+.&1$ 20#$")&%0,("1&#$ %&02(:0*0#$7$#&$

,".)0%01$2"#$41*(,&#$*&$)%"*+,-('(*0*$7$20#$)%"*+,,("1&#$01-&#$7$*&#)+H#$*&$20$

(1-&%'&1,(D1=$

$

@1$ &2$ 01&A"$ B"=$ O$ #&$ &'(*&1,(0$ &2$ (1,%&.&1-"$ *&$ )%"*+,,(D1$ )0%0$ 2"#$ )":"#$

0102(:0*"#=$

$

4.1.! KON-136 
!

4.1.1.! SUMARIO DE OPERACIONES 
!

@2$)":"$p\B?CIS$9+&$(1-&%'&1(*"$&1$.0%:"$*&$NKCS5$#&$,"1-%"2D$&2$)":"$,"1$92+(*"$

*&$,"1-%"2$*&$T=S$2);5$#&$#0,0$,".)2&-0,(D1$E@P$[CCOKB$&1$I$xi$6Ea$66ad5$#&$

>0<0$,"1<+1-"$6_J$,"1$L$xi$,0f"1&#$,"1$,0%;0#$J"b&%$Y&-$B"'0$7$#&$)+1:"10$

2"#$#(;+(&1-&#$(1-&%'02"#$*&$20$0%&10$3"2241$P+)&%("%V$

$

•$ ]&)+1:"101V$CCINIr?CCIILr$^CCr`$y$CN$PJU$

•$ J+1:"101V$CCIILr?CCILNr$^Tr`$y$CN$PJU$

$

P&$&'02j0$ 20$0%&10$3"2241$P+)&%("%$ ,"1$&F+()"$Y&-$CCY$7$+1(*0*$d68$7$#&$>0<0$

&F+()"$E@P$[CCKKB$&1$I$xi$6Ea$@8@$_20#&$hGi=$

$

4.1.2.! RESULTADOS OBTENIDOS 

!

4.1.2.1.! Índice de Productividad 

!



!

!

,*!

J0%0$ &2$ ,/2,+2"$ *&2$ RJ$ 01-&#$ *&$ 20$ (1-&%'&1,(D1$ #&$ +-(2(:D$ 20$ j2-(.0$ )%"*+,,(D1$

%&)"%-0*0$*&2$)":"$F+&$&#$*&$CCS$EUJ5$QI$EJJ[$7$NIm$*&$EPXZ$">-&1(H1*"#&$

+1$RJ$*&$K=KI=$

$

J0%0$&2$,02,+2D$*&2$RJ$2+&;"$*&$20$(1-&%'&1,(D1$#&$&.)2&D$+10$)%"*+,,(D1$*&$TQK$

EUJ[5$ OIL$EJJ[$7$ LKm$*&$EPXZ$ #&$ ">-(&1&$ +1$ RJ$ *&$ K=NS5$ ">#&%'/1*"#&$ +1$

(1,%&.&1-"$*&$Q$'&,&#$&1$#+$RJ=$

$

@1$ 20$ 9(;+%0$ L=C$ #&$ ">#&%'0$ &2$ (1,%&.&1-"$ *&$ 20$ RJ$ 01-&#$ 7$ *&#)+H#$ *&$ 20$

(1-&%'&1,(D1=$

$

U(;+%0$L=C=$G1/2(#(#$1"*02$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$p\B?CIS$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

4.1.2.2.! Producción Final 

!

G1-&#$ *&$ 20$ (1-&%'&1,(D1$ &2$ )":"$ )%"*+,40$ QI$ EJJ[$ ,"1$ NKm5$ *&#)+H#$ *&$ 20$

(1-&%'&1,(D1$#&$2";%D$+10$)%"*+,,(D1$*&$OIL$EJJ[$,"1$LKm$*&$EPX5$">-&1(&1*"$

+1$;0101,(02$*&$LLC$EJJ[=$@1$20$9(;+%0$L=N$#&$">#&%'0$&2$W(#-"%(02$*&$)%"*+,,(D1$

*&2$)":"$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1=$



!

!

,(!

U(;+%0$L=N=$G1/2(#(#$*&$)%"*+,,(D1$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$p\B?CIS$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

4.2.! KON-173 

!

4.2.1.! SUMARIO DE OPERACIONES 

!

@2$)":"$p\B?CMI$9+&$(1-&%'&1(*"$&1$.0%:"$*&$NKCS5$#&$,"1-%"20$&2$)":"$,"1$92+(*"$

*&$,"1-%"2$*&$T=S$2);5$#&$#0,0$,".)2&-0,(D1$E@P$JCT$,"1$,0.(#0$*&$%&9%(;&%0,(D1$

&1$I$xi$6Ea$!?TK5$#&$>0<0$,"1<+1-"$6_J$,"1$L$xi$,0f"1&#$,"1$,0%;0#$J"b&%$Y&-$

B"'0$7$#&$)+1:"10$2"#$#(;+(&1-&#$(1-&%'02"#$*&$20$0%&10$3"2241$R19&%("%V$

$

•$ ]&)+1:"101V$CKTTOr?CKTQOr$^CKr`$y$CN$PJU$

•$ J+1:"101V$CKTQOr?CKQKMr$^CNr`$y$CN$PJU$

$

P&$ &'02j0$ 20$ 0%&10$ 3"2241$ R19&%("%$ ,"1$ &F+()"$ Y&-$ U?T$ 7$ +1(*0*$d68$ 7$ #&$ >0<0$

&F+()"$E@P$PBNSKK$&1$I$xi$6Ea$@8@=$

$



!

!

,&!

4.2.2. RESULTADOS OBTENIDOS

!

4.2.2.1.! Índice de Productividad 

!

J0%0$ &2$ ,/2,+2"$ *&2$ RJ$ 01-&#$ *&$ 20$ (1-&%'&1,(D1$ #&$ &.)2&D$ 20$ j2-(.0$ )%"*+,,(D1$

%&)"%-0*0$*&$CQS$EUJ[5$CQL$EJJ[$7$Cm$*&$EPX5$">-&1(H1*"#&$+10$RJ$*&$K=CQ=$

$

J0%0$&2$,/2,+2"$*&$ 20$ RJ$*&#)+H#$*&$ 20$ (1-&%'&1,(D1$#&$&.)2&D$ 20$)%"*+,,(D1$*&$

TCS$EUJ[5$TCO$EJJ[$7$K=Cm$*&$EPXZ$#&$">-+'"$+10$RJ$*&$C=IL=$P&$">#&%'0$+1$

(1,%&.&1-"$*&$M$'&,&#$&2$RJ$,"."$#&$)+&*&$">#&%'0%$&1$20$9(;+%0$L=I=$

$

U(;+%0$L=I=$G1/2(#(#$1"*02$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

4.2.2.2.! Producción Final 

!

_"."$ #&$ ">#&%'0$ &1$ 20$ 9(;+%0$ L=L5$ &2$ 0+.&1-"$ *&$ )%"*+,,(D1$ &#$ ,"1#(*&%0>2&5$

01-&#$*&$ 20$ (1-&%'&1,(D1$)%"*+,40$CQL$EJJ[$,"1$Cm$*&$EPX$)0%0$ 2+&;"$*&$ 20$

(1-&%'&1,(D1$)%"*+,(%$TCO$EJJ[$,"1$K=Cm$*&$EPX5$">-&1(&1*"$+1$(1,%&.&1-02$*&$

SNC$EJJ[=$



!

!

,"!

U(;+%0$L=L=$G1/2(#(#$*&$)%"*+,,(D1$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$p\B?CMI$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

4.3.! ZEKE-029S1 

!

4.3.1.! SUMARIO DE OPERACIONES 

!

@2$)":"$q@p@?KNQPC$9+&$(1-&%'&1(*"$&1$.0%:"$*&$NKCS5$#&$,"1-%"20$,"1$92+(*"$*&$

,"1-%"2$ *&$TKIM$ 2;)5$ #&$#0,0$,".)2&-0,(D1$E@P$JU?CKo$&1$I$xi$6Ea$@8@=$P&$

>0<0$ ,"1<+1-"$ 6_J$ ,"1$ L$xi,0f"1&#$ ,0%;0#$J"b&%$ Y&-$B"'0$ 7$ #&$ )+1:"10$ 2"#$

#(;+(&1-&#$(1-&%'02"#$*&$20$0%&10$8$R19&%("%V$

$

•$ ]&)+1:"101V$CKCTLr?CKNCSr$^INr`$

•$ J+1:"101V$CKNCSr?CKNILr$^CTr`$

$

P&$&'02+0$20$0%&10$8$R19&%("%$,"1$>".>0$Y&-$CCY$7$+1(*0*$d68$7$#&$>0<0$&F+()"$

E@P$PBNSKK$&1$I$xi$6Ea$@8@=$$

$



!

!

,#!

4.3.2. RESULTADOS OBTENIDOS

!

4.3.2.1.! Índice de Productividad 

!

G1-&#$ *&$ 20$ (1-&%'&1,(D1$ &2$ )":"$ -&140$ +1$ RJ$ *&$ K=ON$ 0$ )0%-(%$ *&$ 20$ j2-(.0$

)%"*+,,(D1$%&)"%-0*0$*&$OSS$EUJ[5$LLC$EJJ[$7$NNm$*&$EPX=$

$

!+&;"$*&$ 20$ (1-&%'&1,(D1$ #&$">-+'"$+1$ RJ$*&$C=CO$ ,"1$+10$)%"*+,,(D1$*&$CTTN$

EUJ[5$CCNQ$EJJ[$7$LKm$*&$EPXZ$">-&1(&1*"$+1$(1,%&.&1-"$*&$N=N$'&,&#$#+$RJ=$

$

@1$20$9(;+%0$L=O=$#&$)+&*&$">#&%'0%$&2$0+.&1-"$*&2$RJ$,"1$20$(1-&%'&1,(D1=$

$

U(;+%0$L=O=$G1/2(#(#$1"*02$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

4.3.2.2.! Producción Final 

!

G1-&#$*&$20$(1-&%'&1,(D1$&2$)":"$-&140$+10$)%"*+,,(D1$*&$LLC$EJJ[$,"1$NNm$*&$

EPX5$2+&;"$*&$20$(1-&%'&1,(D1$)%&#&1-0$+10$)%"*+,,(D1$*&$CCNQ$EJJ[$,"1$LKm$

*&$EPXZ$">-&1(&1*"$+1$(1,%&.&1-"$*&$)%"*+,,(D1$STT$EJJ[=$@1$20$9(;+%0$L=S=$#&$

)+&*&$ ">#&%'0%$ &2$ W(#-"%(02$ *&$ )%"*+,,(D1$ 7$ &2$ 0+.&1-"$ ">-&1(*"$ 2+&;"$ *&$ 20$

(1-&%'&1,(D1=$



!

!

,$!

$

U(;+%0$L=S=$G1/2(#(#$*&$)%"*+,,(D1$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$q@p@?KNQPC$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

4.4.! KON-083 

!

4.4.1.! SUMARIO DE OPERACIONES 

!

@2$)":"$p\B?KTI$9+&$(1-&%'&1(*"$&1$0>%(2$*&$NKCS5$#&$,"1-%"20$&2$)":"$,"1$92+(*"$

*&$,"1-%"2$*&$T=IL$2);5$#&$#0,0$&F+()"$E@P$[TKKB$,"1$,0.(#0$*&$%&9%(;&%0,(D1$&1$

I$xi$ 6Ea$ @8@=$ _"1$ +1(*0*$X(%&2(1&$ #&$ >0<0$ L$xi$ ,0f"1&#$ ,0%;0#$ J"b&%$ Y&-$

B"'0$7$#&$)+1:"10$2"#$#(;+(&1-&#$(1-&%'02"#$*&$20$0%&10$6$R19&%("%V$

$

•$ ]&)+1:"101V$CKSILr?CKSOKr$^CSr`$y$O$PJU$

•$ J+1:"101V$CKSOKr?CKSSMr$^CMr`$y$O$PJU$

$

P&$ >0<0$ &F+()"$ E@P$ [CKOKB$ ,"1$ ,0.(#0$ *&$ %&9%(;&%0,(D1$ &1$ I$ xi$ 6Ea$ @8@$

_20#&$hGi=$

$



!

!

,,!

4.4.2. RESULTADOS OBTENIDOS

!

4.4.2.1.! Índice de Productividad 

!

P&$ ,02,+2D$ 20$ RJ$ 01-&#$ *&$ 20$ (1-&%'&1,(D1$ ,"1$ 20$ )%"*+,,(D1$ %&)"%-0*0$ *&$ CIN$

EUJ[5$CNQ$EJJ[$7$Nm$*&$EPX5$">-&1(&1*"$+10$RJ$*&$K=II=$

$

!+&;"$*&$20$(1-&%'&1,(D1$#&$">-+'"$+10$RJ$*&$K=CC$,02,+20*0$,"1$20$)%"*+,,(D1$*&$

OK$EUJ[5$LK$EJJ[$7$NKm$*&$EPX5$-&1(&1*"$+10$*(#.(1+,(D1$*&2$RJ$*&$I$'&,&#$

&2$'02"%$01-&#$*&$20$(1-&%'&1,(D1=$

$

@1$20$9(;+%0$L=M=$#&$">#&%'0$20$*(#.(1+,(D1$*&$#+$RJ$2+&;"$*&$20$(1-&%'&1,(D1=$

$

U(;+%0$L=M=$G1/2(#(#$1"*02$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

$

$

$



!

!

,+!

$

4.4.2.2.! Producción Final 

!

G1-&#$*&$20$(1-&%'&1,(D1$&2$)":"$)%"*+,40$CNQ$EJJ[$,"1$Nm$*&$EPX$)0%0$2+&;"$

)%"*+,(%$LK$EJJ[$,"1$NKm$*&$EPX5$">-&1(&1*"$+10$*(#.(1+,(D1$*&$TQ$EJJ[=$

@1$20$9(;+%0$L=T=$#&$">#&%'0$,"."$,07D$20$)%"*+,,(D1$2+&;"$*&$20$(1-&%'&1,(D1=$

!0$,04*0$*&$)%"*+,,(D1$#&$*&>&$0$+1$.02$ ,"1-%"2$*&2$)":"$ %&02(:0*"$*+%01-&$ 20$

(1-&%'&1,(D15$*&>(*"$0$&#-"$&2$92+(*"$*&$,"1-%"2$ (1;%&#D$0$20$9"%.0,(D1$)"%$20$>0<0$

)%&#(D1$ *&$ 20$ .(#.0$ ",0#("101*"$ *&$ &#-0$ 9"%.0$ +1$ *0f"$ 7$ 20$ *(#.(1+,(D1$

,"1#(*&%0>2&$*&$20$)%"*+,,(D1=$

$

U(;+%0$L=T=$G1/2(#(#$*&$)%"*+,,(D1$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$p\B?KTI$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

$

$



!

!

+'!

4.5.! ZEKE-030 

!

4.5.1.! SUMARIO DE OPERACIONES 

!

@2$ )":"$ q@p@?KIK$ 9+&$ (1-&%'&1(*"$ &1$.07"$ *&$ NKCS5$ #&$ ,"1-%"20$ ,"1$ 92+(*"$ *&$

,"1-%"2$*&$T=IM$ 2);5$ #&$#0,0$,".)2&-0,(D1$E@P$[TKKB$&1$I$xi$6Ea$@8@=$_"1$

+1(*0*$X(%&2(1&$#&$>0<0$L$xi$,0f"1&#$,0%;0#$J"b&%$Y&-$B"'0$7$#&$)+1:"10$ 2"#$

#(;+(&1-&#$(1-&%'02"#$*&$20$0%&10$8$R19&%("%V$

$

•$ ]&)+1:"101V$CKTCTr?CKTIKr$^CNr`$y$CN$PJU$

•$ J+1:"101V$CKMQOr?CKTCTr$^NIr`$y$CN$PJU$

$$$$$$$$$$$$$$$$$$CKTIKr?CKTLIr$^CIr`$y$CN$PJU$

$

P&$>0<0$&F+()"$PBISKK$&1$I$xi$6Ea$@8@=$

$

4.5.2.! RESULTADOS OBTENIDOS 

!

4.5.2.1.! Índice de Productividad 

!

J0%0$&2$,/2,+2"$*&2$RJ$01-&#$*&$20$(1-&%'&1,(D1$#&$&.)2&D$20$)%"*+,,(D1$%&)"%-0*0$

MNS$EUJ[5$IMT$EJJ[$7$LTm$*&$EPX5$">-&1(&1*"$+1$RJ$*&$K=TS=$

$

!+&;"$*&$ 20$ (1-&%'&1,(D1$#&$ 2";%D$+10$)%"*+,,(D1$*&$CQKK$EUJ[5$CCNC$EJJ[$7$

LCm$*&$EPX5$">-&1(&1*"$+10$RJ$*&$C=QZ$&2$(1,%&.&1-"$&#$*&$N=N$'&,&#$&2$RJ=$

$

@1$20$9(;+%0$L=Q$#&$">#&%'0$20$RJ$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1=$

$



!

!

+)!

U(;+%0$L=Q=$G1/2(#(#$1"*02$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$q@p@?KIK$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$

$

4.5.2.2.! Producción Final 

!

G1-&#$*&$20$(1-&%'&1,(D1$&2$)":"$-&140$+10$)%"*+,,(D1$*&$IMT$EJJ[$,"1$LTm$*&$

EPX$7$2+&;"$*&$20$(1-&%'&1,(D1$+10$)%"*+,,(D1$*&$CCNC$EJJ[$,"1$LCm$*&$EPX5$

">-&1(H1*"#&$+1$(1,%&.&1-02$*&$MLI$EJJ[=$

$

@1$ 20$ 9(;+%0$L=CK=$#&$">#&%'0$&2$W(#-"%(02$*&$)%"*+,,(D1$*&2$)":"$7$&2$ (1,%&.&1-"$

2+&;"$*&$20$(1-&%'&1,(D1=$



!

!

+*!

U(;+%0$L=CK=$G1/2(#(#$*&$)%"*+,,(D1$01-&#$7$*&#)+H#$*&$20$(1-&%'&1,(D1$)":"$q@p@?KIK$

$
U+&1-&V$PW070$@,+0*"%$P=G=$
@20>"%0*"$)"%V$X(2#"1$Y(.H1&:$
$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$



!

!

+(!

CAPÍTULO V 

CONCLUSIONES Y RECOMENDACIONES 

!

!

5.1.! CONCLUSIONES  

!

@1$20$-0>20$O=C$#&$)%&#&1-01$2"#$'02"%&#$*&$20$)"%"#(*0*$7$)&%.&0>(2(*0*$-01-"$*&2$

(1-&%'02"$0,-+02$,"."$*&2$(1-&%'02"$0*(,("102=$

$

@2$ )":"$p\B?CIS$ -(&1&$ +1$ RJ$ 0,-+02$ *&$ K5KNQ$EUJ[k)#($ ,"1$ +1$ *0f"$ &#-(.0*"$

.07"%$0$IK=$@2$)":"$p\B?CMI$-(&1&$+1$RJ$0,-+02$*&$K5CQ$EUJ[k)#($,"1$+1$*0f"$

&#-(.0*"$*&$I5O=$@2$)":"$q@p@?KNQPC$)%&#&1-0$+1$RJ$0,-+02$*&$K5T$,"1$+1$*0f"$

&#-(.0*"$ *&$ S=$ @2$ )":"$ p\B?KTI$ -(&1&$ +1$ RJ$ *&$ K5IN$ EUJ[k)#($ ,"1$ +1$ *0f"$

&#-(.0*"$*&$L=$@2$)":"$q@p@?KIK$)%&#&1-0$+1$RJ$*&$K5MK$EUJ[k)#($,"1$+1$*0f"$

&#-(.0*"$*&$N5O=$

$

@1$ 20$ -0>20$ O=C$ #&$ ">#&%'0$ 2"#$ (1-&%'02"#$ 0,-+02&#$ 7$ 2"#$ (1-&%'02"#$ F+&$ #&$

*&-&%.(1D$0*(,("10%$,"1$#+$%&#)&,-('0$0%&10=$

$

@2$)":"$p\B?CIS$-(&1&$+10$)%"*+,,(D1$0,+.+20*0$*&$CLQ$d>>25$%&#&%'0#$(1(,(02&#$

*&$ QQT5TS$d>>2$ 7$ +1$J\@P$ *&$ NNCC$d>>25$ ,"1$ 2"$ F+&$ #&$ ">-(&1&$ +1$ 90,-"%$ *&$

%&,">%"$*&$K5LO$7$%&#&%'0#$%&.01&1-&#$*&$TLQ5NN$d>>2=$@2$)":"$p\B?CMI$-(&1&$

+10$)%"*+,,(D1$0,+.+20*0$*&$CTL$d>>25$%&#&%'0#$(1(,(02&#$*&$INKL5SQ$d>>2$7$+1$

J\@P$ *&$ SQIS$ d>>25$ ,"1$ 2"$ F+&$ #&$ ">-(&1&$ +1$ 90,-"%$ *&$ %&,">%"$ *&$ K5LS$ 7$

%&#&%'0#$ %&.01&1-&#$ *&$ IKNK5KT$ d>>2=$ @2$ )":"$ q@p@?KNQPC$ -(&1&$ +10$

)%"*+,,(D1$ 0,+.+20*0$ *&$ LLO$ d>>25$ %&#&%'0#$ (1(,(02&#$ *&$ CSLT5IS$ d>>2$ 7$ +1$

J\@P$ *&$ LKSC$ d>>25$ ,"1$ 2"$ F+&$ #&$ ">-(&1&$ +1$ 90,-"%$ *&$ %&,">%"$ *&$ K5LC$ 7$

%&#&%'0#$ %&.01&-&#$ *&$ CNKN5QI$ d>>2=$ @2$ )":"$ p\B?KTI$ -(&1&$ +10$ )%"*+,,(D1$

0,+.+20*0$*&$SQ$d>>25$ %&#&%'0#$ (1(,(02&#$*&$COSO5SQ$d>>2$7$+1$J\@P$*&$ILQT$

d>>25$,"1$2"$F+&$#&$">-(&1&$+1$90,-"%$*&$%&,">%"$*&$K5LO$7$%&#&%'0#$%&.01&1-&#$

*&$ CLQS5SS$ d>>2=$ @2$ )":"$ q@p@?KIK$ -(&1&$ +10$ )%"*+,,(D1$ 0,+.+20*0$ *&$ NQC$



!

!

+&!

d>>25$%&#&%'0#$(1(,(02&#$*&$CSKO5KQ$d>>2$7$+1$J\@P$*&$OTTO$d>>25$,"1$2"$F+&$#&$

">-(&1&$+1$90,-"%$*&$%&,">%"$*&$K5NM$7$%&#&%'0#$%&.01&1-&#$*&$CICI5IN$d>>2=$

$

@1$ +1$ )&%("*"$ *&$ CK$ 0f"#$ #&$ ">-(&1&5$ )0%0$ &2$ )":"$ p\B?CIS$ +1$ '"2+.&1$

%&,+)&%0>2&$*&$TLQ$dE2#$*&$ 20$0%&10$3"2241$P+)&%("%5$)0%0$&2$)":"$p\B?CMI$+1$

'"2+.&1$%&,+)&%0>2&$*&$IKNK$dE2#$*&$20$0%&10$3"2241$R19&%("%5$)0%0$&2$)":"$q@p@?

KNQPC$+1$'"2+.&1$%&,+)&%0>2&$*&$CNKI$dE2#$*&$20$0%&10$8$R19&%("%5$)0%0$&2$)":"$

p\B?KTI$+1$'"2+.&1$%&,+)&%0>2&$*&$CLQS$dE2#$*&$ 20$0%&10$6$R19&%("%$7$)0%0$&2$

)":"$q@p@?KIK$+1$'"2+.&1$%&,+)&%0>2&$*&$CICI$dE2#$*&$20$0%&10$8$R19&%("%=$

$

P&$*&-&%.(1D$F+&$&2$.H-"*"$./#$D)-(."$*&$,0f"1&"$)0%0$ 2"#$)":"#$p\B?CIS5$

p\B?CMI$7$q@p@?KNQPC$&#$.&*(01-&$,0f"1&"$,"1$ -+>&%40$^6_J`$*&>(*"$F+&$&2$

)":"$p\B?CIS$)%"*+,&$*&$20$0%&10$3"2241$P+)&%("%$,"1$+10$)%&#(D1$*&$%&#&%'"%("$

*&$LNKK$)#($0$+10$)%"9+1*(*0*$*&$CCINIr5$&2$)":"$p\B?CMI$)%"*+,&$*&$20$0%&10$

3"2241$ R19&%("%$ ,"1$ +10$ )%&#(D1$ *&$ %&#&%'"%("$ *&$ CMKK$ )#($ 0$ +10$ )%"9+1*(*0*$ *&$

CKTTOr$7$&2$)":"$q@p@?KNQPC$)%"*+,&$*&$20$0%&10$8$R19&%("%$,"1$+10$)%&#(D1$*&$

%&#&%'"%("$*&$NLKK$)#($0$+10$)%"9+1*(*0*$*&$CKCTLr=$

$

P&$*&-&%.(1D$F+&$&2$.H-"*"$./#$D)-(."$*&$,0f"1&"$)0%0$2"#$)":"#$p\B?KTI$7$

q@p@?KIK$&#$.&*(01-&$,0f"1&"$,"1$,0>2&$^X(%&2(1&`$*&>(*"$0$F+&$&2$)":"$p\B?

KTI$)%"*+,&$*&$ 20$0%&10$6$ R19&%("%$,"1$+10$)%&#(D1$*&$ %&#&%'"%("$*&$CNKK$)#($0$

+10$)%"9+1*(*0*$*&$CKSILr$7$&2$)":"$q@p@?KIK$)%"*+,&$*&$20$0%&10$8$R19&%("%$,"1$

+10$)%&#(D1$*&$%&#&%'"%("$*&$CTKK$)#($0$+10$)%"9+1*(*0*$*&$CKTCTr=$

$

@1$20$-0>20$O=C$#&$">#&%'0$2"#$%&#+2-0*"#$*&$)%"*+,,(D1$">-&1(*"#=$

$

_"."$#&$">#&%'0$&1$ 20$ -0>20$O=N5$)0%0$ -"*"#$ 2"#$)":"#$ 2"#$ %&#+2-0*"#$*&2$eGB5$

6R]$ 7$ J]R$ #0-(#90,&1$ 2"#$ %&F+&%(.(&1-"#$ )0%0$ F+&$ 20#$ (1-&%'&1,("1&#$ #&01$

&,"1D.(,0.&1-&$%&1-0>2&#$)0%0$2"#$I$,0#"#$)%")+&#-"#=$

$

G,-('(*0*&#$\)&A$1"$ #&$*&>&1$ ,"1#(*&%0%$ ,"."$,&1-%"#$*&$ ,"#-"$ #($ &2$ )":"$1"$

&#-/$0."%-(:0*0$-"*0$#+$(1'&%#(D1=$
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Anexo No. 3  

 

Diagramas Mecánicos 
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!"#$%&"?'&)'E&3/!4-!+!&+#*5"/*%&,%F%&G%"HE)I&

!

E"#)%#F(KL'A'(@+"'0-&(K5M5(

!

!"!#$%& '&%() ()*)

((! +), +),-./012#"()134

RTE = 1048.94' !"#$!%"&'(!"&)*"#'+(,&-!".

GLE = 1013.10' !!

MR = 35.85'

5067

./1/89:1'&!",;1!<($=>"'"&?@1.0913<,#&!1+-AAB1091CDE8FGH

                                                              

06/I7

ANGULO MAXIMO DE DESVIACION 

29.35° @ 5064.40' (MD)

MAX DOG LEG: 2.51° @ 10804' (MD)

/1.85:1##;%1JK51CDE8FGHB1?-9IB1//51#<L)!11'?&!$1:&:

EMPALMES @  4396' Y 8855'

 CABLE SOLIDO AWG # 2, CAPILAR 3/8"

/0'1*#$&2'33'%,4"(')56678'39':;<=>?@

.I06I7

../0A7

66ABCD

11111111(#1M..AII712%N4

11111111(#1M.I609712#ON4

ARENA"HS" 

11323'-11334' (11') @ 4.5 DPP

         

         

331 PROTECTORES CANNON 4 1/2"

332 MID JOINT 4 1/2"

60 BANDAS EN EQUIPO

12 BANDAS EN TUBERIA

CABEZAL 13 5/8" 6K PSI BX-160 x 31/8" 

VALVULAS DEL PACIFICO

5I:1'&!",;1J61CDE8FGHB1+-AAB1013<,#&!

ING. EDISON MOLINA

ING. EDISON MOLINA

J1A89:1'&!",;1",#$=%$N")@115PP13<,#&!1,-9IB16P1CDE8FGH

EQUIPO INSTALADO

ING. OPERACIONES

')%(?$#&'"),@111115.83<?85I.A

APROBADO POR:
$Q<"()

!",)($'-.59

ELABORADO POR:

REVISADO POR:

DIAGRAMA DEL POZO KON-136

C&PI

    KON-136 ($=>)=&'"),@11111983<?85I.A

CAMISA 3 1/2" EUE TIPO L

1 TUBO 3 1/2"  EUE 9.3 lbs/pie, L-80 , CLASE 2

NO-GO 3 1/2" (TIPO R) CON STD. VALVE 2,75" 

1 TUBO 3 1/2"  EUE 9.3 lbs/pie, L-80, CLASE 2

DESCARGA PMP 400,  3 1/2" EUE

DESCARGA PHOENIX

(3) BOMBAS D1150N  (113 + 113, 83 ) ETAPAS, SERIE 400

INTAKE SERIE 400

(2) PROTECTORES SERIE 540

MOTOR 150 HP - 2300 Volt. - 39.5 Amp - SERIE 562

SENSOR  XT-150, TYPE 1, SERIE 450

5 1/2" CENTRALIZADOR

!"##!$

!"%&'$

!"#(&$

!"%")$

!"%!"$

!"%!)$

!"%%*$

!"%##$

!"%#*$

!"%*!$

!"%"+$

!"%(+$

!"%+"$

TOPE 7" LINER @ 10400'  MD    ( 

./-/89:1*&(&#)1 '$%$,#&N)1 '),1 .00I1!R!1'?&!$1 :&:

5I:1*&(&#)1;<"&1!<($=>"'"&? '$%$,#&N)1 '),1

E5B=C0'FG)G%"'!$H$#%GI"' !"#'66CE (J('

!1G($' 0G0

/0'FG)G%"' !$H$#%GI"' !"#'

/0'1G#I*#K' !"11G&

1 TUBO 3 1/2"  EUE 9.3 lbs/pie, L-80, CLASE 2

X-OVER 3 1/2" EUE PIN x 3 1/2" TTGM BOX

ADAPTER SERIE 400 A 450

!"%#'$

.I06I7.I06I7

!"##!$

!"#(&$!"#(&$!"#(&$

!"%"!"%"!"%"

TOPE 7" LINER @ 10400'  MD    ( 

(2) PROTECTORES

MOTOR

SENSO

ADAPTER SERIE

!$1:&

9IB16P1CDE

1//51#<L)!11'?&!$1:&

115PP13<,#&!1,-9IB16P1CDE

./ '?&!$/89:1*&(&#)1 '$%$,#&N)1 '),1 .00I1!R!1'?&!$

s/pie, L-80, CLASE 2

x 3 1/2" TTGM BOX

&$&$

!"%")$!"%")$

!"%!"$

!"%!

!"%"+$!"%"+$

!"%(+$!"%(+$

!"%+"$!"%+"$

1//51

115PP

/1.85:1##;%1JK51CDE8FGHB1?-9IB1//51

J1A89:1'&!",;1",#$=%$N")@115PP

./- )1 '),/89:1*&(&#)1 '$%$,#&N)1 '),

1 TUBO 3 1/2"  EUE 9.3 lbs/pie

X-XX OVER 3 1/2" EUE PIN x 3 1/2" T

../0A7

66ABCD

/0'1*

E5B=C0'FG)G%"'!$H

!1G($' 0G0!1G($

CAMISA 3 1/2" 

1 TUBO 3 1/2"  EUE 9.3 

NO-GO 3 1/2" (TIPO R) CON 
1 TUBO 3 1/2"  EUE 9.3 lbs/pie, L-

DESCARGA  PMP 400,  

DESCARGA 

(3) BOMBAS D1150N  (113  + 113 , 83 ) 

INTAKE SERIE 400

(2) PROTECTORES 

MOTOR 150 HP - 2300 Volt. - 39.5 

SENSOR  XT-150, TYPE 1, 

RGA PHOENIX

!"%&'$

"$"$"$

!"%!!"%!)$!"%!

!"%%*$!"%%*$

!"%##$

!"%#*$

!"%*!$

!"%#'$!"%#'$

RGA PDESCARGA P

1 TUBO 3 1/2"  EUE 9.3 1 TUBO 3 1/2"  EUE 9.3 

) CON ) CONNO-GO 3 1/2" (TIPO R) CONNO-GO 3 1/2" (TIPO R) CON 
EUE 9.3 lbs/pie, L-EUE 91 TUBO 3 1/2"  EUE 91 TUBO 3 1/2"  EUE 9.3 lbs/pie, L-

DESCARGA DESCARGA  PMP  PMP 

RGA RGA DESCARGA DESCARGA 

(3) BOMBAS(3) BOMBAS

5  1/2" 

!"##!$

!"%&'$

!"#(&$

!"%")$

!"%!"

!"%!)$

!"%%*$

!"%##$

!"%#*

!"%*!$

!"%"+$

!"%(+$

!"%+"$

TOPE 7" LINER @ 

10400'  MD    ( XPAK-

TIW 7 5/8" x  9 5/8" )

./-/89:1*&(&#)1'$%$,#&N)1'),1.00I1!R!1

'?&!$1:&:

5I:1*&(&#)1;<"&1!<($=>"'"&?1

'$%$,#&N)1'),16/I1!R!1'?&!$1

'E5B=C0'FG)G%"'!$H$#%GI"'!"#'

66CE ' (J('!1G($'0G0

'/0'FG)G%"'

!$H$#%GI"'!"#'L/9'

(J('!1G($'0K0

'/0'1G#I*#K'

1 TUBO 3 1/2"  EUE 9.3 lbs/pie, L-

X-OVER  3 1/2" EUE PIN x 3 1/2" 

ADAPTER  SERIE 400 

!"%#'$
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!"#$%&"?'&)'(&3/!4-!+!&+#*5"/*%&,%F%&G%"HEJ)&

!

'()*+),!-./0/!12(/345!-676!

!

!"#"

!"#$%&'

$

$$

(")(*+,"-./+0%1+223+456+%'7+.8*0*26+2./9.+7::

&;+<*)92*+3.+/.=/9>./*<9"#

2.#2"/+-.,,+,9=8+2./9.+7?:

&;+<.#8/*,9@*3"/+

!! !!!%$&'()*$++,-./

+AB1+0/"8.<8"/.2+<*##"# 0/"8.<8"/6+>28'3(C45>4,0=26+2./9.+?%'

+ABB+0/"8.<8"/.2+)93+D"9#8

+.)0*,).2+E+7&A1F+G+1&?7F

)"8"/+H%1:+406+A%%:+I6+?A+*J6+2./9.+?5A

+A7+(*#3*2+.#+8K(./9* 2.0*/*3"/+3.+>*26+>/2C45(*/A6+2./9.+?%'

+'L;+.K.6+#$1:6+8K("
+'L;+.K.+#"$>"+<"#+AM&?;+283M+I*,I.

+'L;+.K.+3.2<*/>*6+2./9.+?%'

+3.2<*/>*+0/.29"#6+2./9.+?%'

+(")(*+K00./+0%1+223+456+%'7+.8*0*26+2./9.+7::

'0%1230415$6%343#0("57 (")(*+,"-./+0%1+223+456+%'7+.8*0*26+2./9.+7::

+A:+(*#3*2+.#+.NK90"

+'L;+.K.+<*)92*6+890"+;,;

'+%OA;++8K(9#>+.K.6+,$1:6+BM'+,(2O=86+<,*2.+;*;6+'::+D82M

$

84"961
:1;<07 2015-01-07

29#"0.<+$+%A1 (.2 5%

DIAGRAMA DEL POZO 

21043#0("7 .392"#+)",9#*

21=350("7 .392"#+)",9#*

0!2"80("7 29,I9*+09P.9/"2

1963!" 535%1'0

$$

>,?$;5@ ;"A(6;%"27$BCDDE$8%;E$F.$48G:%E$H$I%5$$$

>,? #0!0%0$@6J0>D,/

+K$KG-? ;5@$56!12:3;3047$BCDDE$8%;E$D.LD$48G:%E$>F$I%5
BCDDE$8%;E$H-$48G:%E$+,F$I%5$$$$$$$$

+K$KG-?$#0!0%"$@6J0$56!12:3;304

H,FD/

F$DG-?$;5@$3A%12'1(3"7$!C++,E$8%;E DKLD$48G:%E$M>$I%5
AC-,E8%;E$.M$84G:%E$+.F$I%5

F$DG-?$;5@$#0!0%"$@6J0 3A%12'1(3"

+,+F-"

<0A@12$NC!0;B$O$FFM>/

<Q I

021A0$?$<"443A$3A:123"2?
+,--D/$C +,-FD/$&+,/)$ O$D(!!$

40A(3A@$;"4402

#0!0%"$(1$43A12$M?

+,F-D/

++,->/

B"A C +MK(
P" ,+

#$%&!!!!!'()*+,!-.

%/0&!!!!)1*21 -.

'0N$0A@L$(15=30;3QA7$>FLKHRO$-KK-:% '(
'0N$(457$>LD.RG+,,:%$O +,-K.$:%$'(

FKM+/

F.,D/

F.K-/

F.KF/

F..,/

F.HK/

F.-M/

FD+,/

FD+K/

FD>./

FD.D/

FD.-/

FDH>/

:1;<0$:3A$(1$!2:7 ++G>DG>,+.$
:1;<0 (1$;!37$+>G,KG>,+.
-%345!6789&!(9:(;:<(91
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!"#$%&"?'&)')&3/!4-!+!&+#*5"/*%&,%F%&F#G#HK(L1E&

!

E"#)%#F(KL'A'(@+"'0-&(K5M5(

!"#

$%&'()*+,-*./0*1*$%&'(*,2,*./0*3%45,"

!""#

$%&'#

678(9

((()#

*&+%,-.

!"#

"*'$#

/0102'3(,4!

!"#$%& 454.067 '()%& %&*&

ING. BELEN TERAN

!"#$%&'()*+ ,:,-;"/-4 ,&-& ,&-&(.)/!0

ING. PATRICO SALCEDO

ING. PAOLO IBARRA

4-feb-14

8579:767,80;,<=/=,/01023(
REVISADO:

APROBADO:

FECHA:

FIRMA:

ELABORADO POR:

$+',-.)(/-..01-23 4.51267

#4580,.:7>1

678(9*% 67(&9**

<:4=;*+>4,*?!@A

7?9@;=,67A56=,3%B&!C D,(*&(#B

M-R

$%&'()*,2,*?1.123;2B4+*-:=+,*)=)*

<:4=;*-4::="**?!@A

068.'(9$+:;.*3456$!7 -(8873/*396!:%"&7364';

'&<&#4=>$3'$#3)/+3!?!34"%$3@=@

<=.=>?8.'(9$+:;.*+3A4=! B+396!:%"&73-(88;7364'

CB3A4=!38*;8396!:%"&73-(887364'

(@!+(.8#A$+B8.4.5C%%
0.0+*D3( 0.)0BD3E1)D2

%43F30.C+1D33E<>2

%43F30.)0);C*D33E4G>2

130:)@3>&!'=HI=3J&=>3

130:)@3'=<"!=

130:@3#$(I$3'$#3!4>3G=9G&

130:)@3456$3E02

130:)@3456$3E02

6$<6=3!5%&H"$H7%K?JB73 .0I(C0.B/7 !&H"&3

6$<6=3<&>"=7%K?JB73.0K()0*8173!&H"&3

6$<6=3"#K&H"$H73%K?JB73.0K(01B8.73!&H"&3

!&%=H=>$H>&3I=!73*)K(*/+C)73 !&H"&L3

!&99$7310K(0.*.B/733!&H"&L3*..

<$4$H73K<J=I?7 0.)3J%:30)/13G3:8*3=73

!&#!$H3M&9939"K473!&H"&L3*8.

C@3'&#4H=9",=>$H

$#($KK3'$#&'4$H3N3130:)@3E023456$

130:)@3#$(I$3'$#&'4$H3N3130:)@3E023456$

<=H'=3H=>"='4"G=3N3130:)@3E023456$

)3C:+@3&5&3?3130:)@3&5&3'H$!!3$G&H3N3%='-&H3

)3C:+@3E)23 456$!3N3G=9G59=3>&3%H$>5''"$#<&'=#"'$3C@

)3C:+@3E)23456$!3N36=HH=3 '=6&,=3>"!%=H$3

4'%3%A3$<&I=3*8.87383>%%

/B.CD

/B*)D

/BC8D

>&!'=HI=3M&9939"K43!&H"&3*..;
/BCBD

/B//D

/C)1D

/C*BD

%43F30.+0.D33E<>2

%43F30.)*0;+)D33E4G>2

//.C

//*)D

//C*

0..0.D

G=9G59=3>&3%H$>5''"$#<&'=#"'$3C@

0..+.D

0..+*D

DA5>?8.'(9$+:;.))13456$!73*C39%%73#(+.73
64'; '&<&#4=>$3'$#30+0/3!?!34"%$3

@=@

$+',$-.*(%(E&.DA5>?8;.06-553

C4.*D*7889

18.,$+!@;.88 A4=! 7)B39%%7'(/8738CO7364'333333333333333333333333333333

'&<&#4=>$3'$#33*813!?!34"%$3@I@

/C*/D

/CB.D

/C+0D

/C+*D

18.,$+!@;.)* A4=!3N313%5%3A$"#4

7)B39%%7'(/8738CO7364'333333333333333333333333333333

7?9@;=,67A56=,3%B%'C D,(*&$#B

E(%F+ '$G%.(.?5017
J$P$3$H"I"#=93:=6=#>$#$3

%$H3%&!'=>$3&93!&44"#I34$$9

%!@B&@('$F+;. ...)0(#$G"&<6H&().01

'&)%-.$+$'$(,;.....*(K&6&H$().0*

3%.=C*>EFGHI'.EJKHI* L%7'6)*1*M%7'6)

0.+.+D

0.C0CD
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!

!"#$%&"?'&)'M&3/!4-!+!&+#*5"/*%&,%F%&G%"HKN)&

!

E"#)%#F(KL'A'(@+"'0-&(K5M5(

!

EQUIPO SISTEMA CAMPO POZO APROBADO POR:

TBG-104 BES KON KON- 83 FECHA: 2015-01-20

EMR = 939' !"#$%&'('!')*+&&,-&.&/0123&.&4,55

ES = 902' !! 6%"&7&,5+&&4,&.&/0123&.&4,58

MR = 37'

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!"#$%&"'()*+(,"*-."%/0#&,"+('12%!3"(-4*(5"67849

!"#$%&"7:7"8:;9,"<102,"3/!"5;$=8,"*-."%/33%&

!"#$%"<91>9,"<?61#%%@,"+8-A"%/B@&"AC'1%@0

!!"#$

7'' LINER DE: 26 LBS/FT, C-95, BTC, R-3; 24 JTS

CEMENTADO CON 1000 SXS "G"

%"&'($ 7'' CIBP (COPPERHEAD-SLB)
%"&)"$ 7'' CIBP (COPPERHEAD-SLB)

%"#()$    4 1/2'' CAÑONES TECNOLOGIA S XAR
%"!'"$

%"!')$

%"!&!$

%%"*&$

'7+(4"A74(

ELABORADO POR: ING. LUIS SURIAGA

DIAGRAMA DEL POZO KON-83
REVISADO POR: ING. CESAR VERA

+,-,./0*"$$010*!#$

POZO KON-83

           20" CSG TUBO CONDUCTOR 7 JTS
          CEMENTADO CON 85 BLS DE CEMENTO TIPÒ "A"

)(D*)9"(<>:59"!2E

/9:'$"&'(;<)*)="&!"(&

4-&>)(=);&/(&/9:'$"&>/;

88&>)(=);&/(&<:>/?')

-5,&$?"</!<"?/;&!)(("(               13 3/8'', CSG, 72 LBS/FT, C-95, BTC, R-3, 150 JTS
-5,&#'=&@"'(<;               CEMENTADO CON 2021 SXS "A"
A&$?"</!%&!)>*/&B&5&$?"</!%&!)>*/&*'C/?

DED4F&=/&!)>*/&)6G&7&E&!"(&!)$'*)?&=/&-HIJ

2%&)$

K,F&=/&#*/

9:'!L&!"((/!<"?;&$-,,,.4

$/;"&=/&;)?<)&;:>'/(="+&54I,,,&*>;%

$/;"&=/&;)?<)&>)@)(="+&55,,,,&*>;% -&5H4J&/:/&(.I,M&D%-&*>;H$'/M&-4- & <:>";&!*);/&J>J

!"#$%&"7:7"8:;9,"<102,"3/!"5;$=8,"*-."%/33%&

        TOPE LINER 7" COLGADOR TORX (BAKER)

(>?"-@1%#,"!%"78(6(+"+74*7"F22,"GG'41'81(=51*<'17+1HH1459I

34-,5,6/506407,30653859/:;0345<40)""

%"64987'8947+";6;+51581459I1(1(=51)(D,"+74*7"F22

)9894"4(1+1459I1(+1(=51>4;1)(D"?D,"#%2"?6"$"#@20"A"$"@%"(,"+74*7"F22

+7<+94"6?97<*D,D8#@2,"8*69#+74*7"F@G

            9 5/8'' CSG:  47 LBS/PIE, C-95, BTC, R-3, 238 JTS
            CEMENTADO CON 1000 SXS "G"+,-,./0!0(=#>010%"%)($?@6A

   LANDING COLLAR
            7" COLLAR FLOTADOR
            7'' ZAPATO GUIA

0000000000-.0?06AB0%%"'"$

   COTD 

0,54C,0>D0<CE>

#20%GJ1#20F2J"K#FJL"M"@"-66

0,54C,0>.0<CE>

#2G%@J1#2G@2J"K%@JL"M"@"-66

'N A

2%&)$

!!

!"#

!"#$%

!""&%

!"&'%

$%&&'

!(#"'

!()''

!("('

!(*&'

!"&'%
!"&#%

!"!)'

!('('

!1#$%&"7:7"-7+'(4>(,"+74*7" "F22
-7+'(4>("6?97<*D","+74*7"F22

%";9);(+"-022<,"#!F" 78(6(+," +74*7"F22
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Anexo No. 4  

 

Calculo Factores de Recobro 
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Anexo No. 5  

 

INCREMENTAL DE PRODUCCIÓN 
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Anexo No. 6  

 

CENTRO DE COSTOS 
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'()*+,+-+./! 0"%1&&&1&&&2&&! 3423#%5!

6789:;<-+./!
=>,?+-<!@!AB:9:C><! 0D&&1&&&2&&! %2"3"5!

E:F:,!B789:;<G:;+:,! 0#1#&&1&&&2&&! $2$&H5!

6789:G<-+./!

EB;I:;<-+./! 0H1$3H14##2&&! ##2%&35!

J:?89BG<-+./!@!E;*BK<,!

L/+-+<9B,!

M;<K<N:!(B!9<!G:;;B! 0%$41H3&243! "2D$H5!

L/,8B--+./!(B!G*K*9<;B,! 0%1HD$2OH! &2&"O5!

E;:GB-G:;B,1!?+(!N:+/G!@!)-+! 0"1&3"2HO! &2&&35!

J:;;+(<!(B!G*K+/C! 0#H1#3&2&&! &2"&$5!

PQ'!9+?8+BF<! 0"H1DDH2&&! &2&OD5!

R9*+(:!(B!-:/G;:91!*/+(<(!(B!I+9G;<-+:/! 0%#1OD#2OH! &2"HD5!

6S<9*<-+./!-:/!?G*! 0""13#"2"3! &2&3#5!

=8::9B;! 0#134O244! &2&"#5!

J<T:/B:!-:/!G-8!@!-:;;B9<-+./! 0"%H1%D32D"! &2O&35!

J:;;+(<!(B!P6=! 0#%1%O42D4! &2"&35!

M*KB;><!(B!-:?89BG<-+./!K:(BC<! 0#%1#$D24"! &2"&35!

J:?K*,G+K9B! 0"H1"H%2%%! &2&OH5!

J:/G;:9!(B!,:9+(:,! 0$1DD%2$H! &2&HH5!

R9*+(:!(B!-:/G;:9! 0"#1#$$2O$! &2&335!

=*KG:G<9! 0D&O1&H3244! %2"D45!

U:;V:SB;!W:!"!J<T:/B:!

XB/G<!(B!G<9<(;:!(B!UY! 0"%%1$3&2&&! &2O&%5!

J:;;+(<!(B!G*K+/C! 0"$1&&42&&! &2&4O5!

Y8B;<-+:/B,!(B!;BZ(+,8<;:! 0"3"13#42#&! &2O4#5!

L/,8B--+./!(B!G*K*9<;B,!K:-<!(B!8:F:! 0O14%%2&&! &2&%"5!

=B;S+-+:!(B!,9+-V!9+/B! 0O1OOO2OD! &2&%&5!

PQ'!9+?8+BF<! 0##1HH#2&H! &2"&"5!

'C*<!(B!?<G<(:! 0#41O$O2&&! &2"#$5!

[/+(<(!(B!I+9G;<-+./! 0%14O42&&! &2&"D5!

=8::9B;! 0%1D&D2&&! &2&"D5!

\:C>,G+-<!(B!?<GB;+<9B,! 0"13&&2&&! &2&&D5!

'?K*9</-+<,! 0#13&32&&! &2&""5!

]<-**?! 0%1&&&2&&! &2&"H5!

LM!^!MB9B-:?! 0"1O$32%4! &2&&45!

'(B-*<-+:/B,!B/!9:-<-+./! 0#1&&&2&&! &2&&$5!

6)*+8:!P6=! 0##&1&&&2&&! &2$$&5!

M*KB;><!(B!8;:(*--+./!@!<--B,:;+:,! 0H&1#&#2D$! &2"4"5!
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6789:;<-+./!
=>,?+-<!@!AB:9:C><! !0D&&1&&&2&&!! %2&435!

E:F:,!B789:;<G:;+:,! !0#1#&&1&&&2&&!! $2O$O5!

6789:G<-+./!

EB;I:;<-+./! !0H1$3H14##2&&!! #"24%45!

J:?89BG<-+./!@!E;*BK<,!

L/+-+<9B,!

M;<K<N:!(B!9<!G:;;B!! !0#"D1DHH2O$!! &2$O&5!

J:?K*,G+K9B,! !0$13D"243!! &2&H#5!

R9*+(:,!(B!-:?89BG<-+./!`K:(BC<a! !0O13$H2&&!! &2&#$5!

_<GB;+<9B,!(B!-:?89BG<-+./!(B!I:/(:! !03$1%D#2##!! &2#O#5!

M*KB;><!(B!-:?89BG<-+./!`K:(BC<a! !0"&#1D$H2DO!! &2H3%5!

6)*+8:!KB,!Z!Kb<! !0#%"1%#H2H%!! "2&#&5!

=B;S+-+:!(B!-:?89BG<-+./!(B!I:/(:! !0D413#O2"&!! &2%HO5!

=B;S+-+:!(B!I9*+(:,!(B!-:?89BG<-+./! !0H$13OO2HO!! &2#"45!

=B;S+-+:!(B!9+?8+BF<!)*>?+-<!@!?B-c/+-<! !0"%1#&$2H&!! &2&345!

=B;S+-+:!-:/G;:9!(B!,:9+(:,!-:?89BG<-+./! !0%%1&$&2$3!! &2"HO5!

=B;S+-+:!(B!-<?+./!S<--*?! !0HH&2&&!! &2&&#5!

=B;S+-+:!(B!,9+-V!9+/B! !0HO$2$#!! &2&&#5!

=B;S+-+:!(B!-:?89BG<-+./!(B!I:/(:! !0"1&O$2D&!! &2&&35!

=B;S+-+:!(B!(+,8<;:,! !0#41O#O2D4!! &2"#O5!

=B;S+-+:!(B!CB;B/-+<?+B/G:! !0"314H42&&!! &2&D&5!

=B;S+-+:!(B!-:?89BG<-+./!(B!I:/(:! !0H14D32HH!! &2&#"5!

J:;;+(<!(B!G*K*9<;B,! !0""1#3&2&&!! &2&3&5!

=B;S+-+:!(B!-<GB;+/C! !0"1OOH2&&!! &2&&D5!

=B;S+-+:!(B!;BC+,G;:,!B9d-G;+-:,! !0341H%"24"!! &2#345!

=B;S+-+:!(B!9+?8+BF<!)*>?+-<!@!?B-c/+-<! !0##1%$D2$$!! &2&$$5!

=*KG:G<9! 0$HO14O423&! H2"D%5!

U:;V:SB;!"!

=B;S+-+:!(B!G<9<(;:! !0"OD1D3&2&#!! &2D%$5!

XBG+;:!(B!-:/B-G:;B,! !0"1&O$2D&!! &2&&35!

eB,<;?<(:!(B!B)*+8:!P6=! !0"O$2O4!! &2&&"5!

R9*+(:!(B!-:/G;:9! !0O#1#O"2#4!! &2#DH5!

e+d,B9!8<;<!G<9<(;:! !0%1D4%2&H!! &2&"D5!

=*KG:G<9! 0#%31&%%2D#! "2&%O5!

U:;V:SB;!W:!#!J<T:/B:!

XB/G<!(B!G<9<(;:!(B!UY! !0"%%1$3&2&&!! &23$&5!

J:;;+(<!(B!G*K+/C! !0"$1&&42&&!! &2&4H5!

Y8B;<-+:/B,!(B!;BZ(+,8<;:! !0"3"13#42#&!! &2OO45!

L/,8B--+./!(B!G*K*9<;B,!K:-<!(B!8:F:! !0O14%%2&&!! &2&%&5!

=B;S+-+:!(B!,9+-V!9+/B! !0O1OOO2OD!! &2&#$5!

PQ'!9+?8+BF<! !0##1HH#2&H!! &2&$$5!

'C*<!(B!?<G<(:! !0#41O$O2&&!! &2"#O5!

[/+(<(!(B!I+9G;<-+./! !0%14O42&&!! &2&"D5!

=8::9B;! !0%1D&D2&&!! &2&"O5!

\:C>,G+-<!(B!?<GB;+<9B,! !0"13&&2&&!! &2&&D5!

'?K*9</-+<,! !0#13&32&&!! &2&""5!

]<-**?! !0%1&&&2&&!! &2&"%5!

LM!^!MB9B-:?! !0"1O$32%4!! &2&&D5!

'(B-*<-+:/B,!B/!9:-<-+./! !0#1&&&2&&!! &2&&$5!

6)*+8:!P6=! !0##&1&&&2&&!! &2$D&5!

M*KB;><!(B!8;:(*--+./!@!<--B,:;+:,! !0H&1#&#2D$!! &2"DD5!

_</GB/+?+B/G:!(B!-<KBF<9! !031&&&2&&!! &2&##5!

=*KG:G<9! 0O3#1O&#2&4! #24DO5!

/1234( 0##1O4$1%#O2%&! "&&5!
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)#*+,-)"#( ."-/"( 0(

'()*+,+-+./!
!

0"%1&&&1&&&2&&!!
3O2H4O5!

6789:;<-+./!
=>,?+-<!@!AB:9:C><! !0D&&1&&&2&&!! %2&H#5!

E:F:,!B789:;<G:;+:,! !0#1#&&1&&&2&&!! $233$5!

6789:G<-+./!

EB;I:;<-+./! !0H1$3H14##2&&!! #"23#$5!

J:?89BG<-+./!@!

E;*BK<,!L/+-+<9B,!

=B;S+-+:!(B!G<9<(;:!(B!-:?89BG<-+./! !0H"&1%%#23&!! "2D4%5!

=B;S+-+:!(B!B)*+8:!8B,<(:! !0D1D%32&&!! &2&%H5!

=B;S+-+:!(B!-<?+./!S<--*?! !0$14H&2&&!! &2&H%5!

=B;S+-+:!-<GB;+/C! !0D1$HD23&!! &2&%35!

=B;S+-+:!(B!G;</,8:;GB! !03"&2&&!! &2&&#5!

XB/G<!(B!B)*+8:,! !0"1&H&2&&!! &2&&35!

_<GB;+<9B,!(B!-:?89BG<-+./!(B!I:/(:! !0HO1OO"2%O!! &2#&%5!

=B;S+-+:!-:/G;:9!(B!,:9+(:,! !0OO1%O#2$O!! &2#445!

=B;S+-+:!(B!CB;B/-+<?+B/G:! !0"41HO&2&&!! &2&4&5!

=B;S+-+:!(B!,9+-V!9+/B! !0"1%$#2#4!! &2&&O5!

=B;S+-+:!(B!9+?8+BF<!)*>?+-<!@!?B-c/+-<! !0"D1%432&%!! &2&DO5!

=B;S+-+:!(B!I9*+(:,!(B!-:?89BG<-+./! !0#"1"%H2D$!! &2&$#5!

=B;S+-+:!(B!+/,8B--+./!(B!G*K*9<;B,! !0%1$3O2H&!! &2&"D5!

=B;S+-+:!(B!;BC+,G;:,!B9d-G;+-:,! !04D1H342D3!! &2%4&5!

=B;S+-+:!(B!9+?8+BF<!)*>?+-<!@!?B-c/+-<! !0"D1%%%2HH!! &2&D35!

=B;S+-+:!(B!(+,8<;:,! !04O1#%H2$%!! &2%D35!

_<GB;+<9B,!(B!-:?89BG<-+./!(B!I:/(:! !0#1%$32"O!! &2&"&5!

_<GB;+<9B,!(B!-:?89BG<-+./!(B!I:/(:! !0H&1&&&2&&!! &2"DH5!

=B;S+-+:!(B!-:;;+(<!(B!G*K*9<;B,! !0"HH1$4&2&&!! &2O%&5!

6)*+8:!P6=! !0%&&1&&&2&&!! "2%&H5!

_B(+:!<?K+B/GB! !04#"2#3!! &2&&H5!

J:?K*,G+K9B,!-:?89BG<-+./! !0"&13D%23"!! &2&HO5!

_<GB;+<9B,!-:?89BG<-+./! !0%"1%&&2&&!! &2"%O5!

=B;S+-+:!(B!K<,B!8B;?</B/GB!:K;B;:,!@!

C*<;(+<,! !0"&O2D$!!
&2&&&5!

M*KB;><!(B!-:?89BG<-+./!K:(BC<! !0"D%1&&$243!! &2D3#5!

=*KG:G<9! 0"13&O1$D"23&! O23H45!

U:;V:SB;!W:!"!

J<T:/B:!

XB/G<!(B!G<9<(;:!(B!UY! !0"%%1$3&2&&!! &234#5!

J:;;+(<!(B!G*K+/C! !0"$1&&42&&!! &2&4%5!

Y8B;<-+:/B,!(B!;BZ(+,8<;:! !0"3"13#42#&!! &2O345!

L/,8B--+./!(B!G*K*9<;B,!K:-<!(B!8:F:! !0O14%%2&&!! &2&%&5!

=B;S+-+:!(B!,9+-V!9+/B! !0O1OOO2OD!! &2&#$5!

PQ'!9+?8+BF<! !0##1HH#2&H!! &2&$45!

'C*<!(B!?<G<(:! !0#41O$O2&&!! &2"#35!

[/+(<(!(B!I+9G;<-+./! !0%14O42&&!! &2&"D5!

=8::9B;! !0%1D&D2&&!! &2&"O5!

\:C>,G+-<!(B!?<GB;+<9B,! !0"13&&2&&!! &2&&D5!

'?K*9</-+<,! !0#13&32&&!! &2&""5!

]<-**?! !0%1&&&2&&!! &2&"%5!

LM!^!MB9B-:?! !0"1O$32%4!! &2&&D5!

'(B-*<-+:/B,!B/!9:-<-+./! !0#1&&&2&&!! &2&&$5!

6)*+8:!P6=! !0##&1&&&2&&!! &2$3O5!

M*KB;><!(B!8;:(*--+./!@!<--B,:;+:,! !0H&1#&#2D$!! &2"D35!

_</GB/+?+B/G:!(B!-<KBF<9! !031&&&2&&!! &2&##5!

=*KG:G<9! 0O3#1O&#2&4! #24%O5!

/1234(
!

0#%1&"H1%$3234!!
"&&5!

"#$%&$'!()*+*!,-#*./0!(121!

,3*4/0*./!5/0'!6738/%!97:;%$<!

!



!

!

!

"%%!

!"#$%&"%'&('8'&*#"+,%&-#&*%.+%.&/%0%&1%"2693&

!"#$7:&(

)#*+,-)"#( ."-/"( 0(

'()*+,+-+./! !0"%1&&&1&&&2&&!! 342$H"5!

6789:;<-+./!
=>,?+-<!@!AB:9:C><! !0D&&1&&&2&&!! %2"DH5!

E:F:,!B789:;<G:;+:,! !0#1#&&1&&&2&&!! $2$D35!

6789:G<-+./!

EB;I:;<-+./! !0H1$3H14##2&&!! ##2HO35!

J:?89BG<-+./!@!E;*BK<,!

L/+-+<9B,!

_:S+?+B/G:!(B!9<!G:;;B! !0"&1&&&2&&!! &2&H35!

M;<K<N:!(B!9<!G:;;B! !0"&31&&&2&&!! &2HDO5!

=*8B;S+,+./!@!G;</,8:;GB! !0"31&&&2&&!! &2&O45!

f*>?+-:,! !031&&&2&&!! &2&#%5!

6)*+8:!(B!,*K,*B9:!@!,*82! !0#&&1&&&2&&!! &2$&D5!

=*8B;S+,+./!B!+/,G<92!M-8! !0#31&&&2&&!! &2""%5!

=8::9B;!g!S<-!g!hi9g!BS<9! !0%&1&&&2&&!! &2"%O5!

J<K9B!B9B-G;+-:! !03&1&&&2&&!! &2##D5!

M-8! !03&1&&&2&&!! &2##D5!

J:/G+/CB/-+<,!`giZ!%&5a! !0"O&1&&&2&&!! &2D#35!

=*KG:G<9! 0O3&1&&&2&&! #2$HD5!

U:;V:SB;!W:!"!J<T:/B:!

XB/G<!(B!G<9<(;:!(B!UY! !0431D#42&&!! &2%4$5!

J:;;+(<!(B!G*K+/C! !0"$1&&42&&!! &2&4O5!

J<T:/B:!U+;B9+/B! !0$$1D&$2&%!! &2H3#5!

L/,8B--+./!(B!G*K*9<;B,!K:-<!(B!8:F:! !0O14%%2&&!! &2&%"5!

=B;S+-+:!(B!,9+-V!9+/B! !0O1OOO2OD!! &2&%&5!

PQ'!9+?8+BF<! !0##1OO42D%!! &2"&%5!

'C*<!(B!?<G<(:! !0#41H&$2&H!! &2"#$5!

[/+(<(!(B!I+9G;<-+./! !0%14O42&&!! &2&"45!

=8::9B;! !0%1D&D2&&!! &2&"D5!

\:C>,G+-<!(B!?<GB;+<9B,! !0"13&&2&&!! &2&&D5!

'?K*9</-+<,! !0"1O&32&&!! &2&&D5!

]<-**?! !0%1&&&2&&!! &2&"H5!

LM!^!MB9B-:?! !0"1&4O2#O!! &2&&35!

'(B-*<-+:/B,!B/!9:-<-+./! !0#1&&&2&&!! &2&&$5!

6)*+8:!P6=! !0##&1&&&2&&!! &2$$D5!

M*KB;+<!(B!8;:(*--+:/!@!<--B,:;+:,! !0H&1#&#2D$!! &2"4#5!

_</GB/+?+B/G:!(B!-<KBF<9! !031&&&2&&!! &2&#%5!

=*KG:G<9! 033&1$$"23#! #2H$45!

/1234( !0##1&3314"%23#!! "&&5!

"#$%&$'!()*+*!,-#*./0!(121!

,3*4/0*./!5/0'!6738/%!97:;%$<!

!

!

!

!

!

!

!

!

!

!

!



!

!

!

"%H!

!"#$%&"%'&(':'&*#"+,%&-#&*%.+%.&/%0%&0#1#2636&

6+!+$7&7(

)#*+,-)"#( ."-/"( 0(

'()*+,+-+./! 0"%1&&&1&&&2&&! 332D4D5!

6789:;<-+./!
=>,?+-<!@!AB:9:C><! 0D&&1&&&2&&! %2&&H5!

E:F:,!B789:;<G:;+:,! 0#1#&&1&&&2&&! $2HH"5!

6789:G<-+./!

EB;I:;<-+./! 0H1$3H14##2&&! #"2#O%5!

J:?89BG<-+./!@!

E;*BK<,!L/+-+<9B,!

M;<K<N:!(B!9<!G:;;B! 0O"#1HD%24D! #2O#45!

]<-**?!i!?:/G<-<;C<!iG;</,8:;GB! 0"$1D"D234! &2&435!

=B;S+-+:!(B!-<GB;+/C! 0"&1O&#2$&! &2&HO5!

=B;S+-+:!9:(:,!-:?89BG<-+./!i!,B;S+-+:!9+?8+BF<!

)*>?+-<!@!?B-c/+-<!
0"31#DH2&&! &2&OO5!

!
0"$H1$HD2&&! &24%D5!

[/+(<(!(B!,9+-V!9+/B! 0O1OO&2%%! &2&#$5!

f*>?+-:,!8<;<!G;<G<;!I9*+(:!(B!-:/G;:9! 04"14%32"D! &2%3"5!

XBC+,G;:,!B9d-G;+-:,!`-B?B/G:1!-:;;B9<-+:/B,a! 0"""1O"#2%3! &2HD$5!

=-b9*?KB;CB;!MJE! 0#""1"#"2D3! &2$&O5!

=*8B;S+,:;!<?K+B/G<9! 0"1%D#2&&! &2&&O5!

',+,GB/-+<!-:?*/+G<;+<! 041"HO2#&! &2&%35!

=B;S+-+:,!(B!K<,B!8B;?</GB!:K;B;:!@!C*<;(+<,! 0%134#23&! &2&"35!

L/,G<9<-+./!(B!B)*+8:!KB,!-B/G;+9+IG! 0#D31O3"2H4! "2"4%5!

M*KB;><!@!?<GB;+<9B,!-:?89BG<-+./! 0#341O3H2H%! "2""&5!

f*+-V!-://B-G:;! 0%1&#H23O! &2&"%5!

J:?*/+-<-+:/B,! 0DO#2"&! &2&&%5!

=B;S+-+:!+/,8B--+./!;B8<;<-+./!(B!G*K*9<;B,!

-:?89BG<-+./!
0%1$3O2H&! &2&"D5!

J:?K*,G+K9B,!-:?89BG<-+./iC;<,<!8<;<!G*KB;><! 0"H1#H32#4! &2&O"5!

=B;S+-+:!(B!-:;;+(<!(B!G*KB;><! 0%&1D#&2&&! &2"%#5!

=B;S+-+:!(B!8;*BK<,!(B!8;:(*--+./! 0%#1O4#2&&! &2"H&5!

=*KG:G<9! 0"14$D1&H"2$&! 42"H"5!

U:;V:SB;!W:!"!

J<T:/B:!

XB/G<!(B!G<9<(;:!(B!UY! 0431D#42&&! &2%O45!

J:;;+(<!(B!G*K+/C! 0"$1&&42&&! &2&4#5!

J<T:/B:!U+;B9+/B! 0$$1D&$2&%! &2H#45!

L/,8B--+./!(B!G*K*9<;B,!K:-<!(B!8:F:! 0O14%%2&&! &2&#$5!

=B;S+-+:!(B!,9+-V!9+/B! 0O1OOO2OD! &2&#$5!

PQ'!9+?8+BF<! 0##1OO42D%! &2&$D5!

'C*<!(B!?<G<(:! 0#41H&$2&H! &2"##5!

[/+(<(!(B!I+9G;<-+./! 0%14O42&&! &2&"D5!

=8::9B;! 0%1D&D2&&! &2&"O5!

\:C>,G+-<!(B!?<GB;+<9B,! 0"13&&2&&! &2&&O5!

'?K*9</-+<,! 0"1O&32&&! &2&&D5!

]<-**?! 0%1&&&2&&! &2&"%5!

LM!^!MB9B-:?! 0"1&4O2#O! &2&&35!

'(B-*<-+:/B,!B/!9:-<-+./! 0#1&&&2&&! &2&&$5!

6)*+8:!P6=! 0##&1&&&2&&! &2$HH5!

M*KB;><!(B!8;:(*--+./!@!<--B,:;+:,! 0H&1#&#2D$! &2"D%5!

_</GB/+?+B/G:!(B!-<KBF<9! 031&&&2&&! &2&#"5!

=*KG:G<9! 033&1$$"23#! #2%OH5!

/1234( 0#%1%&#14332H#! "&&5!

"#$%&$'!()*+*!,-#*./0!(121!
,3*4/0*./!5/0'!6738/%!97:;%$<!

!

!

!

!



!

!

!

"%3!

!

!

!

!

!

!

!

!

!

!

!

!

!

Anexo No. 7  

 

FÓRMULAS CÁLCULO PROPIEDADES PETROFÍSICAS 

A PARTIR DE LOS REGISTROS ELÉCTRICOS 

 
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



!

!

!

"%O!

*;<*=<%&-#&/%,%.>-!-&

!

(=%7-/!

!" #
$%& ' $%()

$%* ' $%()
!

!

$%& # %+,-./01,0%2345+%/06,+1/0,40,602,7+5%2/0

$%() # %+,-./01,0%2345+%/01,0630-3%2+801,06302/930

$%* # %+,-./01,0%2:45+%/01,0;6<+1/0=<,053%<2306/50./2/501,06302/93!

!

>$%87&+!

!> #
?() ' ?&

?() ' ?*
!

!

?() # 1,45+13101,0630-3%2+80

?& # 1,45+13106,+130,40,602,7+5%2/0

?* # 1,45+13101,60;6<+1/0=<,053%<2306/50./2/5!

!

?$#&0/%7-/@>$%87&+!

!@A> #
!@

B
C !>

B

D
!

!

!@ # ./2/5+13101,602,7+5%2/04,<%2E4+/0

!> # ./2/5+13101,602,7+5%2/01,45+%F!

!

A/0/87.*.!,B$-&7C*!

!G # !@A> ' HIJ K !IJ!

!

HIJ # L/6<-,401,0329+6630

!IJ # ./2/5+13101,0329+6630

0!@A> # ./2/5+1310%/%36!

!



!

!

!

"%D!

?"->*#&-#&!,*><<!&

!

2!5*0&70!.$3!D*::*!E*+!

MIJ #
NO& ' NOP

NO) ' NOP
!

!

NO& # L36/201,60N3--30O3F06,+1/0,40,602,7+5%2/0

NOP # L36/201,60N3--30O3F0,4063093.306+-.+30

NO) # L36/201,60N3--30O3F0,4063093.30329+66/53!

!

2!5*0&70!.$3!(A!

MIJ # Q '
RSR

SSR
!

!

RSR # ./%,49+360,5./4%:4,/0.5,<1/0,5%:%+9/0

SSR # ./%,49+360,5./4%:4,/0,5%:%+9/01,0<43032,4306+-.+3!

!

2!5*0&70!.$!3*!E$878&7C7.*.!

MIJ #
OIJ

OT
!

!

OIJ # 2,5+%+L+13101,0630329+6630

OT # 2,5+5%+L+13101,06308/4304/0+4L31+13!

!

2!5*0&70!.$3!?$#&0=%!@!>$%87&+!

MIJ #
!@ ' !>

!@IJ ' !>IJ
!

!

!@ # ./2/5+13101,604,<%2E4+/0

!> # ./2/5+13101,601,54+%F0



!

!

!

"%4!

!@IJ # ./2/5+13101,604,<%2/4+9/0,406<%+%30

!>IJ # ./2/5+13101,601,45+%F0,406<%+%3!

!

2!5*0&70!.$3!?$#&0=%!F!(=%7-/!

MIJ #
!@ ' !"

!@IJ ' !"IJ
!

!

!@ # ./2/5+13101,604,<%2E4+/0

!" # ./2/5+13101,605E4+9/0

!@IJ # ./2/5+13101,604,<%2/4+9/0,406<%+%30

!"IJ # ./2/5+13101,605E4+9/0,406<%+%3!

!

2!5*0&70!.$3!>$%87&+!@!(=%7-/!

MIJ #
!> ' !"

!>IJ ' !"IJ
!

!

!" # ./2/5+13101,605E4+9/0

!> # ./2/5+13101,601,54+%F0

!"IJ # ./2/5+13101,605E4+99/0,406<%+%30

!>IJ # ./2/5+13101,601,45+%F0,406<%+%3!

!

@%<=A#"&-#&!,*><<!&

!

G/.$3/!37%$*3!

!

HIJ # MIJ!

!

MIJ # U41+9,01,0329+663!

!

!



!

!

!

"%$!

G/.$3/!.$!H3*C7$0!

HIJ # QVW ' XYVYZ ' XMIJ C [VW\
B\]V^!

!

MIJ # U41+9,01,0329+663!

!

G/.$3/!.$!(&$74$0!

HIJ # [V_
MIJ

QV_ ' HIJ
!

!

MIJ # U41+9,01,0329+663!

!

!

B!*+%,&-#&B%,A!*>C"&

!

D$%$0*3!

` #
3

!(
!

!

3 # ;3%/201,0%/2%</5+1310

! # ./2/5+1310

- # ,a./4,4%,01,06309,-,4%39+E4!

!

H*04/%*&/8!

` #
Q

!B
!

20$%78-*8!-/%8/37.*.*8!

` #
[VZQ

!B
!

20$%*8!87%!-/%8/37.*0!



!

!

!

"H&!

` #
[VbD

!BVc^
!

!

!

,#.>.+>@>-!-&-#<&!D=!&-#&B%,A!*>C"&

!

SSR # d K efg
O-;

Oh
!

d # b[ C X[VQYY K i*\!

!

O-; # 2,5+5%+L+13101,60;+6%231/01,0j322/0

Oh # 2,5+5%+L+13101,6037<301,0;/2-39+E40

SSR # ./%,49+360,5./4%:4,/0,5%:%+9/01,0<43032,4306+-.+30

i* # %,-.,23%<2301,0630;/2-39+E4!

!

.!+=,!*>C"&-#&!D=!&

!

(*&#0*-7=%!.$!*I#*!.$!3*!</%*!7%C*.7.*!

Sk
l # ` K

Ok

OT
!

!

Ok # 2,5+5%+L+13101,6037<301,0;/2-39+E40

OT # 2,5+5%+L+13101,06308/4304/0+4L31+130

4 # ,a./4,4%,01,053%<239+E40

` # ;39%/201,0;/2-39+E4!

!

(*&#0*-7=%!.$!*I#*!.$!3*!</%*!3*C*.*!

Sm
l # ` K

O(*

Onm
!



!

!

!

"H"!

Sk #

Onm
OT

O(*
Ok

]VoB^

!

!

Onm # 2,5+5%+L+13101,06308/43063L3130

O-; # 2,5+5%+L+13101,60;+6%231/01,0j322/0

Ok # 2,5+5%+L+13101,6037<301,0;/2-39+E40

OT # 2,5+5%+L+13101,06308/4304/0+4L31+130

!

G;&/./!.$!(7:*%./#J!

Sk #
3 K Ok

D K ! K ,B
HIJ

OIJ

B

C
p K ! K ,B

3 K Ok K OT

]V^

'
HIJ

OIJ
!

!

OIJ # 2,5+5%+L+13101,06308/430329+66/530

HIJ # L/6<-,401,0329+6630

Ok # 2,5+5%+L+13101,6037<301,0;/2-39+E40

OT # 2,5+5%+L+13101,06308/4304/0+4L31+130

3 # ;3%/201,0%/2%</5+1310

! # ./2/5+131!

!

G/.$3/!.$!6*J:*%@(:7&8!

qr #
sts K Q ' ! K ?()

Q[[ K !
!

Sk
Al #

OT

` K Ok
Q C

Ok K u K qr

Sk
!

!

Ok # 2,5+5%+L+13101,6037<301,0;/2-39+E40

OT # 2,5+5%+L+13101,06308/4304/0+4L31+130

` # ;3%/201,0;/2-39+E40

u # 9/41<9%+L+1310,5.,9+;+9301,06/5093%+/4,50

qr # 93.39+13101,0+4%,293-j+/093%+/4+9/0./20<4+13101,0L/6<-,40./2/5/0

sts # 93.39+13101,0+4%,293-j+/093%+E4+9/0

?() # 1,45+13101,0630-3%2+80

! # ./2/5+1310



!

!

!

"H#!

!

G/.$3/!.$!K%./%$87*!

Q

OT
#

HIJ K Q '
HIJ
D

OIJ
C

!
(
B

3 K Ok
Sk

l
B!

!

OIJ # 2,5+5%+L+13101,06308/430329+66/530

HIJ # L/6<-,401,0329+6630

Ok # 2,5+5%+L+13101,6037<301,0;/2-39+E40

OT # 2,5+5%+L+13101,06308/4304/0+4L31+130

3 # ;3%/201,0%/2%</5+1310

! # ./2/5+1310

4 # ,a./4,4%,01,053%<239+E40

- # ,a./4,4%,01,06309,-,4%39+E4!

!

@%<=A#"&-#&!D=!&/%,!<&

!

uHv # ! K Sk!

!

Sk # 53%<239+E401,037<30

! # ./2/5+131!

&

/#,A#!E><>-!-&

!

L7.0/-*04#0/!

d # D_[ K
!w

Skx&&

B

!

D*8!

d # Wy K
!w

Skx&&

B

!

!



!

!

!

"H%!

Skx&& # 53%<239+E401,037<30+22,1<9%+j6,0

! # ./2/5+131!

!

/%,%.>-!-&-#,>@!-!&-#<&/#,B><&-#&,#.>+>@>-!-&

!

A/0/87.*.!.$07C*.*!.$3!5$0B73!.$!0$87&7C7.*.!.$!3*!</%*!3*C*.*!

!

! #
3 K O(*

Onm

c
(

!

!

Onm # 2,5+5%+L+13101,06308/43063L3130

O-; # 2,5+5%+L+13101,60;+6%231/01,0j322/0

3 # ;3%/201,0%/2%</5+1310

- # ,a./4,4%,01,06309,-,4%39+E4!

!

A/0/87.*.!.$07C*.*!.$3!5$0B73!.$!0$87&7C7.*.!5/-/!50/B#%.*!.$!#%*!B/0:*-7=%!

!

! #
3 K

O(*
Onm

0

Snm
B

c
(

!

!

Onm # 2,5+5%+L+13101,06308/43063L3130

O-; # 2,5+5%+L+13101,60;+6%231/01,0j322/0

3 # ;3%/201,0%/2%</5+1310

- # ,a./4,4%,01,06309,-,4%39+E40

S # S3%<239+E401,037<301,06308/43063L313!

!

!

!

!



!

!

!

"HH!

@%<=A#"&-#&<=+>+!.&

!

K%.7-$!.$!D*::*!E*+!

Mz{ #
NO& ' NO(xl

NO()n ' NO(xl
!

!

NO& # 6,9%<2301,0N3--30O3F01,602,7+5%2/0

NO(xl # L36/20-U4+-/01,0N3--30O3F0

NO()n # L36/20-:a+-/01,0N3--30O3F!

!

M/3#:$%!.$!3#&7&*8!$%!0/-*8!-/%8/37.*.*8!
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