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MA.;,.~v:itt'1 ':fi"tfl ~~~:;.,~& 1.~(~ t..CJ'i.:''·"ll' ~1ieú:;.f;} ~,f1Jl'av{!l~~Zh.a.o po1: ~.,.. 

tni.n ~en@:t!rioot~ eHrie do lu(;lh~.f-3 trd;ern.tl~ ® tntt'il.t:"'".n:mlil:i~ntii9 ~.J;·"" 

,~ ~1!!1~ 1 !~ :.J~n.:: ¡f:,Tfl.~ /~ 1'':"~./"1!1-1t~:.'°\"!r.'~ 
..,;v >;H• >...:! ···••·~" J.'''" i\ ,,,,~;1,J<:l'•"'•'-' '""' 

.c-0e ti:t•()í'.Ylos ;1udte¡;,1;:: 

n-ilt"''~ 4..,,...,li'~<'; 1':'1f' "'í.'r'Hl't{.J qui;,; 1.Hi :El~{;t:t'iO fü::rn~ &. Shal'C! sst&ab~ .,,..,,, ;./' 4 >;:. ll. " ~~ir;,._""'" ..... • ~" ~ - -

r~WI.)~ ldad~ nor oant tn1. no:tteam~.n;i.cl'.H'l(:'l; es1;o ~,en c1 srto modo; -
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!f)g1,li.ea 1.a e:.l\ist~n<~i.~ fü? t:dr;t!C.\'ma~ (l;Qr1 d'!f~4"0rrt~ fl'~'lettt~noia ""' 
~.v,·a. fiU~';)f de~H!e ~"!;C'J!tHfi"t .. ·í {i·r\l'V'•"" 'Lr1J:!~ ~'~'\''O''•P-""'''" ('>l""'lllY~'-""''';f,¡;;n !"'"'"''~'" """"''""" t · · "" 'i"'-...,J ,,.,.,.,...¡;.. ..irt·"vVt.49 4:o't... ~~ . .1-t."''"""" · /·.· """'\1.-.'i,,., :,¡_..\J't.¡,,~,,.r{i.j¡~.t'ill.-l.,.:....ai<..,. Q4:-.tt~i1.!. f.i'<Vi"4· 

to de ~uH a.n~~~t'f~tt"rn ~li~t'J'~1~1.i::HH~ ::-.m.irt:r: t1•t:1b~j;;;:c ~~ U:J..l',i :f:r1t1~u~mei~ 

de 50 Hz~, en tanto que loe norteennrio9non loP fabrio5ban 1 

mo'~ de l.o~ <~n.r~1,--G~ 1 .. t~1trir; e:~1·~~:r~~~n:.tt;17f~'·or.~ ~} ~;s lt{) :t~\JtttlT'.;~H:tr~:;::~ t)t~ ·11111~~.t 

aidn,. 

rior~ ~;f.~:t\C; s~r~. ~;: 1 .. c~ :p1~ (i· ~ao(t. (J z¡~J~1~)J:::·~} iE1::'.1(~,t:;t~ >o:r ··ta ~ll~.(r\tt~~ pf:; 1~ í tjl,~~ 
~6 {l.e 1\>S3 {!;Obi f:;~\1'~1{}13 ~~~e'\~1 CJ1.1.~(~~i.. or!~é~ Y~~i{~8 ry C<;.'f.Cfr:·!JCii 1t.1.~~:~~e:~ ~~l t:\n (! t~Gn.do ~t· 

en .::1 t1ff~) 0.0 19::·.;;, 
m1~1&n :l?f.Jt1e:n~l di0 

~:l)nr::t:ttuy() 'l!l1 e.e, 
di.cha deo~nden,-. .. 

oi~;. ernpe~6 tJ t:.;-:n bn :Jt1 r :f m'mr~~' 1:·JH~t1.t ;zy; 1"t!~~·tr11 el ~f1o d;s 193'7 !P er.t -= 

qm:,¡ inic:i6 DU 0Pf~'.t'if~Ci6n {i¡Jft Ul11?. o1~:~tTtf1 d;::~ 64 '?.W., 

:fo'.?í po1 f-tic¡¡;1 <:·i:i·t~~ l:;l~H.i idH i;;:n G1 fü't'!.tc:1,;t:'.1 i.~nte!:'.l menoi.2, 

ti~::ltO ~:;r:;-:c·;J7.1t<f\o:t•f:i{l !'J ·l~:i (~'<.)t11t~;{~)%t 'trljd0T:-~1Lt {ter:· .:~~;~L~t(1·~;rir~i.c1n(1 actt.1'$10 

0('ftl't:Cii;ll J?,r"¡:;<::~nd.1.d.c \iO r 11r1.t:;, G'~Jrt•PDi·1iti tnd;:,:"tff?,, jel'f;., ?.1ltJC'.\'~n-1t@ba q i~ 

Com:!.~d.\)r~ !rmJrn':.::sl de J:rtee·t!•io"i.d~;H'l ·t¡~·r;ti;Ó d<O oolt1'br1~.U"' tr~ 1.r~ so-

l 



!nUtiU'{tl~t! ~:'.21. !'..:it!¡)tti ¡¡~- 1. ~ \:; (~f· ~~/l (J (!) 1"iltJ:~r(iJ~¡ Cl?2lTt.~3.Cir.i:·:.:d :r {j~)l;,.' ·10 Ít'\n~ 

tow (icb:itJ.c~ f;~t ~)f2.;..~1'f;(~ ;~1 ·~:;1 (~Z'i.ti·~\ {1:l~1t.~;J:"r~t:it~i~ {lf: ~~1rrt~!::1~~;D~r.:0r,; i!';tib'1:itfi.\1' 

e:ts d4:Jl~ c1~errit.ri~?rltf; el.€~ l~-1 tío '·~;;l~1(!fi ~:r~ e·1. ~·3i!\iw~{~inu (2ti:;nti"m1 y ltt1' 

..... , l~V'.1-i't:>_.,.".O_,T' 7,.','.·,~'.l. "i".'i'l •. :'J:.t.1,.~l."",·"'t,.f.,•,t_:· ""'"''")'¡,•'/ ,,.,,,..,,-, ,...., ... , """ ,, .. ,,~,., ~·"'¡"'·.-¡ <~ "" ,,,,._,.,,'/ hA'f'l<.rl. ;:~ ""'""""''. •· il ·· '.·. • ·• ''l'-".'-t;V•d~-: >i_1·,,.t;.. ;:,.1':.,: .¡1!.'i>1\rttí:~l.tc.~;.{i¡i~~ '.>HÚ'·~ vv~ ..... ._ . .,.., 

let? <-Hni;i.n·ta'.".t t?°1:~ernf,t·i.'\W;"c'l P.N:t':tJ re~:~olvi:·n:· d:teho'ii Pl"O'bleT..a:th.. 



,,. .. 
'!t1 t;J, C.!tlt: 1. tJ e ~1'1;~ ~t t?{~ i~lf1 l ~~¡~ ~J ü'" \\.~t'J 'i e~t~,f;;} ~1 ~}~~~i~~d ;;?t~ 5$1~::x:~, t;r r::_~;:~~i: ;j.c. :~·r..t~ él:t~~~ e o·l\°1$< 
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La~ solucionea que Pe proponen son utilisandot 

. ) .,.,.. . e <l>'"'" 1.@n·Gt-~f1 

(j ) ~ ~· 1JlCTYl tt~~ f?: 

tsblQ enarecen 1oE vnlarms obtanido~~ 
107~; Ofü) 
...... JI d ... ,,:· 

'") i;,;~¡. -;;r:; 
"" 11 ,., .i J <11 -..{.. 

381,;l,4 

300.,00 

3~235 .. 40 

ouenta, así oomo la pot0ncia instalnaa~ 

300.,0~) 

'.5 ~470., 36 

Al nroysctnr una nlanto se deben de tomar en cuent2 -
multi. ·tm1 d<'.! :!' oeto::~~,1~.' 1.o::? 011;;1 lf::ri d.t:ihf:m 1:ma1izorf.H~ t\ttmde el punto 

Tierde el nunto de viste eoondmioo 9 ue tiene que e~ti-
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ac-0 ~t~tn:-'i,(,l~ ·t1"'' 1~H:1 t":t:L'.f1 'l·'.'.'lz<i 

~d';c .. 

'1ttl"'inbl;:; YtJ tHH:· ~1~01.h:n ·.fn·i1ü'luo:c·~;:-'totr ~i::;,-,111titur (~li.H:H".l:Óff~i.oott ~'> tj. 
x.i~1v..1c i c-t~.~Ju t1 w lJ:~ ::r1·ut~i ::: ;,:: '~ i. ~}·rt l1 /;_ \.~ri :;t ~~-:-¡:r:·t f{; $ 

~1lsr1ti;~ nn.t'tl $fü!1"t'ir1tv·v;y·:)r i:m01.''e'.Íf~ ~.~ c!tM:rtn ~fí.·"!.·g~í g;B'i:~ ;:HH?ct'.ii;;; ~"'~(r!:}. 

!"r1·r· " ts('fl~:('f·~onl!íc i1t1l".:;tt cor.tfí lr:i~:; qui':! r:u.~ iMHH..\~ft:Ynn iii':t el ;'.11;;¡:1.,,,,.., 



el olr~d. t::?f: rir) :e· ~)·tr"ú tt 1€~1 /.Sf.Hl ~:i1:~$JC t <~n t.l~~:J ~Jt:ifJ lj ~:: t:.~ $1'7 oc1.1:f2í)1 ~r~;1l J-" 4:1'0.Q. 

11Ór;1tctJ ~J l,~} ·~ft:·~~~ 0-t::1~•:} ~~:t <::l (?rl~:c<-:il<strt·e {\~~; (~n(~I'\f~~!i~i \~ft1 l-íli3 l1o·"ft1 ... ~ 

für~re lo~ n;(;todon df~ 1H'.~uwul,:H!'Lón 9 t:il b'td:rf!Íulioo ~·H~· .. 

deatnca nor ~us mucho~ naneotos como sonz 
a)~- Unn nmalt~ omoaoid¿d~ 

1.;) o rg-, e; o~i~e J:e l~:-1t 1 ~l!1\:·} t:!r; 1-; E5' 1: t:J!jtie~ t dL' ~ 

V .... ~ .. l~) !;,,,,¡~ rrr1;n':u:~ef.! 1~~wgor; unr:~ ·plnnta de aomnu1sci6n. 
hid:ráu1.iJ.rn ;:~ons·lt~tü .:1c Ir:~~'.¡ B'lg-wltmtc.n r:n:ctcs ~ 
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uerdt~ndose entre 

~; er1(l e~ tr::m 't· ·:t (ryn t1~) --!.~ tl I~f,'i 1r1 ~Jn. tf: e~ ('it $J ll di ~f e"f. .. 811 e i, fi c1 e ~,~ t ~ro 1. ~ .'l/o q t\(} 

cro111f) if;1J:.~(>tno ni> t} t e·;·'; tfJ di.. f 01~1.2~r1{~ ~i (.; d f; tl ~i ~; r:·l. i:c t.~(úI~n ;·;01~ e ~l cn~:l·~ :Y .. o«~ 

biooe nor cadn KWH devuelta v en ~rooorct6n inversa n eete -

(1~1 c1t1tt.t<' ·tt ·~].t.J f.?,c::; (Jt1.r·~-~n 'l:I I1r~fil et),r·~lGLt :..1 e~; ~!o~¡¡ft~";(t~:;. b~)r't;1~t~lE~ ~t t eri"·~ 
tlen ~~~ c:r)rt1.B0:t''\tnr" 1_r:~ ·;:1i_L:r~ltl -.~lr~:;l.H(1 iCl11 ~~rrt1.'l;o é·-.~~-.1~-: (1J'·d ·. 1:1fH1~:3 F :.á.r.;tY);it;J 

·yudodoc n 

1ofü~ ¡; Y10G 



f!.t "'"""""' '11' ·~ •• ,.,..;;,.., '¡~r'"'·~· '1,~ -,.,,;• """·'· .•1·•;;,,.,,,.,,.-4 ""·"""'·' ''"''··"¡.,,..,,., '• · •• "" '1 . .-. ":'r ' ..,,i..~t<ol.'.;' .v »·~:;) ,,,,,'lu.,.\Lí~~fJ ~«" t.h1~ ... L !',¡:,; ;..<;;vl>,<..<.•;i;.I.;! t<.;:.,¡.,t;ht\i~ (li&;i'.'t¡f,1 (i'o,~ t;i·r1Q, 

l"'efr l\tlli5 d ~; 1 ;)):i'.'den del :f':: ;:; de: lü · .. o 't €il•:i{t1 ,~, r!ld :.d ti\k'i 'k ri o::c e :oW'id. ... ..... 

•. 0.,,u4 ttn.·te J; .. ·1 ,,.~,,,..,.,., ... , •• t'" ·"'"<""rr''-~•:Jl ,·~·"'",;i.1.1 ,.,.,,, .. ;~ ·~ ni\": . .,,,,~ <t '"' .,.,,,~ ,,,, ·",., .. AP•"' ,." !;,.#. ~" ·i.,. -~ .._, í;.f., «1'- ,;.,, ?J.., .J;. • .(,.'I '" ·? .. ~ -.L ~~ ~t s.·~.;;; ~-i~{ • _. ~ "'l f~ ~· ,,_.j_ ~'"- ""'41 \.'::'._~, ·~ ~ ~,.• t~ 1p) '\..- '" ..$.. '\.J\.¡ -~ '3- "Jffll ~ 

obe in~ortanci~ y no t 



'D•d~ ~)~inoi.·r,;iorr; dB ~r.~'tr.¡;; l3ig1o ~ b~~t1lt~ h<ijj' ~H~ hart ""'""' 

tnstal~do en 70 airto~ 2 GW .. nar~~ tiibf.:tfltooer l&;t ~Ontj ~~mtral d~l 

,1 

{Hltf4t~ 

dar1, {'~·~~121rt~~ft.~J c1 f;JfJ-~,1. d!D 1 .. 0f:.tY.ít]?t' t):)r~ rl~lt;~t!tas tlr:; t21.~~~1:aultte~iór1 1~ 

h~!.!lj~'~it11.. .. 1~{'.ttt ,~ ·:~~Ir~·:·rt;ti.) c~t~{: nf~,;J"f.1 e.:,.~;t~t;; 6'~~:5.·~1(t <}<? \";'lesl~.~tf~8 de rJtln"'{ta~~ ti.o 

~E~ tti~~i -~. i .. 7~f\ t~Y~ r1~~tir~ 1 .. r1 f:nt:~:t~gif-31 {1-ft 1~~~~1· ~:~rªJX!ei v :i~.~1YL~(ir.t}~~ }tO:t<t; .. 2ontal 
man"~t1 .+1 e~ ·J. t1 f'' ·:~; ci~!~': :r·s f; {?u:~ .. ":>~Jfit? ~1 ~{1 t1 (".!\"~~~) ~1tl~J d.t a1.,:t ~i ~ 

en f;l preirH:.i?l.te t:r'®bt1jo¡¡ {11'::·tr~ d(lbe do 
.,..,.{ ...,,,,,,,4-.,._ -~ ,., 1""'''""i~1"""'·""'·' ~'I·~ -~'"'"' ··•"t.,{,.,,,¡,.y••\ i't".., '' 1,.:·.~ <\ q..ll. l'l.I \V."!.} ""t,.f, .• ..,~, .... <.:}r.,..:t~, ... ' t~ .1t.lA,;.. '+i~,,·1 '\;~J\.i- ~.:.1- ~ ·~·~fiLr. ;r 

eB el que nce ocupa -
h!MH::~ce e debido t'l l ~gotfi~

r~ l gron ~l.norQmento th.9 lD 

.¡ 
! 



-'O!lH:.ridDd~ t'·~J:.<r~ ~rinc'.l ntslrnlf,Hrt~1 n lt{ n.i.N:H.H:'l 'i dr.Hl d.c b~a~r f:r~:nt~

~ s:r~ndl[~~ Vfl!.1"Í.30irm~m de l~ di;Jfütmdt:l d~i poi:Hnt.1i.\':1i dtcra'?rt!lii J;.o~ -

tfl<tos, 
Y01"' ~:il 

'Iº "' .•. , '\ .. , . ...,.-<-. ·~ 1. • .,,. ,., ., ,.,,, , ..• ,.""'+"'· ,, ,, 
l or.''" ;¡..•,;. ,J ~J2¡.if"' :i~ -:ti!.l~ · 1.Jr~·,tr;,;;~it':': ~?·tf;r,, v.i.ri t,.!B:•.~'F 

mulaeidn hiardu1ieeo 

·t~ér.i:l i et;~· 'flíJ r~ trt e)·ci.\s_j~t i.. f?;f1 (,?{:· ~~; (~{). tr\r1 ~~1 ~·tit~~ ~1 ·f~::~f::'1{Jn i~r~ tt ~:~~i:.:1 i·;iJf'l ~a;-t1 ~)1r~ B ~~~ 

r,; 1~1.11-ttj t~~;., <:~ ·1:-t:r~:i;.l G1U t :cit;l~;·1 ~~~:q t~'l 0j;~(l t~tt::> lfH';·.t 011·.1;·:~~ d.f; ~.i~-Gos OiJa~1t\.HIJ nrit11.! 

tos t~~jri ~:Jtor1!1fJ r~o1.r~~t<;;·n1t;\':t ~nortlJt'~·t :¡ .húu1. t:!t1e~r1{Y~?.? f~C,~t{J r;s ,·t:r1oi;fl de·ó' 



'f;n. el d~tagl'."l:'lmt~ (ie ·t;"l.<i:1r>r:oo :'lrn:'ti .gen;;rrü!'.' y bombe~:t"' - ... 

me üHH::tsi.1r~~ -0la:rr-t;r;¡(1rrtE; lo~:: ~sif.1''1~V.lB 1."'~'tqi.;r~rtdof: ·s:H1x· t;;'l~UH~ un1.<1~.'!"""~ 

des ü~ M.H~~m .. fí.;:m·l Cin rn:d:róul:Ieri y ~HH"d 

I\st:trnnflo Cr:i:rgo r;¡ 'lt1 ·&trr"tdJ:J~J hm:rt~~ t?l'W1~~;¡:·1~ y ·tomax1 

do plem.1 e~rgn ~~n ln ·r,HTmbo d~1 70 ~l f:'.10 SiH:gt:r:H1nS' ti' 

Ht:~Y \:'11rtrrd:íaH de r.:wmm11ilCd.ón. hióróuli.aa en. 1ae que 1.a 

li'l'i.n;in i:an;•btm:i i'iJn\.'i.onn í'.'.:owo botnba* tiJ:lmPl:t~:itafr1do!!1~ con ello 

-tocls 1-n :~:nE t~~luc "U)n ;:¡ übteni ;~ndül:'H:~ ah1.n:rot.J cons.~'id.r~:::.·.rabl.ea a.u 
vmrie,~ ~ont;o~::·ic:H~" Sin em'bt:n•go :t'HJHr.:'il1e lt'rn t-:tltur~;i{t de 0~1ríde o ... 



oeso que corresvonde a 

·~f~rni:H~ f'd.r;1nde".1::.' {~\Hr'; no ti orH;n f \lT.".'iU~! de o1:rtei~'Hn:· etjrt:H'ia d.e ot:t."'o.e .... 

aistm:·:H1 r 1.ni;~:rcorn:~etrdí)~ íl 1'1'.lt lf,!td~:i¡:ar~ ~e hr::1t:B ~:::l oi.:rn¡b·io d~.$ tH'.1mb ... ~: 

...... ~"· ;:;>•::>"" '~"""''\"".:; A;r· "r -;•-t. li"•'"f~·,...~·;i V ~~i t:~\..,¿.J.'>,;.tJ ... -t;. \.; ,¡,,fJ,,_t. ,_y W ·l.;. •!11."!.:7't • ....,,r. lo.~:;~ • ..-~ 

ble obtener ouondo hoyn grendaE cafdeo, 30 obtioncn ~srobi6n 

rán rnft1TtOJ:';e~ 1t1~:;' ·<:r·:~~r1f~t1e:~t ·t,J:fJt~e;;1~~1 r].V:}t:i ~:~ s~1t1 .~~:e11c~rr~1. t;tJite·~ ·t{:-' ol:tl~(¡~ 

ei Vi :t d {J '1 t'.10!1 :j '~T~ r~~c; <:':~U~1t1 1t~ :t?~J r~tJ 1, ~Gta·~~ 'ff~{~&l ~1~~ ;;; (l~Z iJOS~l q ~J.() "'J;:?~~~l t6n<:\~J~~ 

inostl"t~ r- t~~ ort o~!.. ~~; ,j Cf(H 1,1~l t:;, ~:·~ t; (~ tt;T)~'? ~t~ec~ <:~ f31~~- e::~!. "t·~i l1:r·t-,t t'.1 :;~ltt,il i: r:,;S Gen&,.. 

ra(!o·rl·f~~ fl t1~l J11,¿; e C;~~Y:l¡~-;r:J :i~t}~~ 1~ ~11-"~ J~¡·(¡;1 fil 

río ll,i 

,. 
q 

1 

i 
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¡¡ 
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,1 
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1\ 
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"'"' ~ Y"... {{ [;'") ri ':'Z l_.11, 1'' /;~ ..¡; .tJI\ ''"'t -~ r.o """1 ''"l ""}' ~ 
.,,. .;;, 1 11 .,,. l.; .f.~ ¡,H ~ .... '" .1 ·~O:<!! '""'- ,, .;;; e 

Canacidod del vaso 6e s~naaena0i0nto1 

''1 (. - •" -~ .•·, \ • :' , , .. , (. ' '.--,(·· . 'f' . \ :• ~· '} n(t\11·.,•I/,) ... .,(. ·)?f, .. ,,j)·vf ... l 81 ¡ 
, ,..._,,. _. ~ "'" , • F AL \ _ ~~ j\ .. J ~ ·- J' .,.~ 't. ,,.. ...., ¡ ..:-"'li \ • ..,,' ')o ·- ¡1 

durante 

:Bomba - 28 1 000/(16)x(2) = 875 

~ 12~0 cntcrior aoncluímos gue por la 

ven 'i (;':Jn t e n n 

1?.s Tfl l.tJr Vº T'O l: ;:~~·::~ .. t. ·(··~ ~-~ L~ ~~:" ~!~--~ r·1 B-}~ ·),_e o 0.}f :i ~~ta f1 r~t ltC f'.1 0!3 8 :L ·t; i ~)~J ]¡ 

el ecuo d or;v 1)~3 l~~:~ "LDr: r~ 1.n }l t~1 ~:~ d <:'~ ri<) ~-~)'.~~u l.~:ie t 6}1 h ~l. t~_:r.~5 u l i .. c r~ dl~ ¿;-r'r:1 r1d e t:Ji:a 
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Las n1~ntnv de ~oumul.ecidn ílidr~ulico por otro lodo,-

Ct.1rt~Ctl: n.1·;tc1t1 H; c::1r.={üt)~ (ít:J lr~~:? ~.Jlr.:tt1.t~j{~~ ~10 .1~~c1.1r:rJ .. llt-:1ctrllt t;~L 

dr~ulicn con VaRO inf0~ior aubterr~nGOa 

le~~ -r:11.r! 11 i;::!: ~1 ~ e ~;rte~J ,j <L": ~l f) rt e ~;1-t t ~r.o~; t:'. (; (: ~:,¡rf:~ft º :E11 ~t~ ox:1 o (tf1 ne 1~eo u:r~r~e 

a li-:1 '! rif:-t: v l ne ·te~ r1 (t ti ·1 lr:n1:t;f.J~;:;- .:~e /;)(~u r~-rtJ 1.,t1(; i. <Jz-1 :~.i el :r'lñt.¡ 7~. "i. (; ~3 e c;n v :«~fi]O;.¡:¡. 
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