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qfmlt # qo>q/ob

<Rqkqll RWq EHrr ffiM (REc{l) qT efm RWq Tq]qf{
ql(q.t

<tq.1lcq-.t qqtffi cfr'eqBft Tfrfi qlt{, qooe qr {<t e8 \[fll-m <Rqlcq-"r REJ\ trET{ c{6
T-f.' RE{ REJq frs-d"I T(qycre,P'ftft-m rfiTlqTs frqico< {Rffi (<ls) {E-rqK qtcq't #

\o)l/ob qv?I qe {(gaGI \o)l EfRc?f qIft T.-*f qrEt I qlr{qq", ,f"nm q<( Tfr'fffi{
effrrailFrrr fiR"Rr RBFI qr q[r<qr ffi orr Erql I

).

).)
strsr
<l(qm.f REq B-dT-{ r<ni lRtr-<f) <t(qf6qr.f< ofirg<K $rfrt frWcs< eT-s 6@-sl

(Single Buyer) Rqlr< s.lq nr< ql-rycq r RBr<l qFs Ctr;st frk< qm'tq 'rl\eTl=t

6frfi c+.l-t|ft frfrrBs (ePi<lfr,lq), ?fq+Effi 6q-{tr+"lE c+]"'l.|ft q:T <l<q]-cq.t

frfriB-s (Q&frR), qd s-mE 'f1s{1-< cq-{tmsr{ mf=rt1ft frFRts (ls"ilrwz<r't), +-<l6i

'n\eTK col-'fift frfr&s (qf<ftfree), Qfu("rcg-B 'fls<l-< qeGq<q 1qQftpi), xo
'tT\eTi<r 

qffi<q (eqftfi), r<-fr{ s qrts c<-SH'fi€{t< eiI$q (qtrtR) nl{s
Bq'nfrs frErq @-{ T-r< q<( E&-c<fr 6q-i cqr6s Rqs qlqq6 Fr< r qql-gl REr<]

fiqq REq Sq'ilq-{ 6sr{ RErq BsqTq-{ FC{ cffrs I RBc<l tr;x-frcFq"ifis RErq

frs:q Rq<q q?pq{Tq, <t(qlcq-{ qfi frk-r\r-]T{ ffi 1414ft541) ,l< wtevtfr-{ "ffr
RErs qfr& (tRn; l1R, tr[s] 'rt\e<l-< eERUtq cst,""fift frfrcfs (&PtBft), w+I

ftn-sQs s1fift ca.I-o1.1.ft frR&s (cwrrot), sr-sB cq.6 'iT\e{K eERU"rq cT.tr{fr

frRrBs (srwt'mBr+r) q<( rkt{ Qcq-sfifrE nflQ c+l"trft frfrttrs (rl{csl) .'4<

F-sB fr-q.-{ Fr< r

Rffi qltcT< <|<.| rrs(v) q<( <l(Elcq-"f eqIffi 616e8ft sfr-'H RErq Sqtfqq

ffiT efr{ffi, \oob ({tsfc-{s "flffi (<ls) frE.rq {E-rqt< tqffi,irfi"l{ q-{]

<l(El-&-.t frErq B-dx-{ c<t6 1n0r<t; refr{rq qfc-{q-{ $-r{ r

$fr1q qte6 <tr6 ffis Efuilr .1qrfi q-i61ffiq ffi fi(l-<q q<i 'ffifrn
ffi"Hr q{fqg qtcn"t sT.fA< {t{rr{ fr€rfl q< qrr<-qr{ E"rEIfnE emqXcq< ffi
s-{l qcEt 

I

Ettrtq'6{.?r rTK-qR(Frt

<t(qt6n{ ,!{Iffi c<'&-{Bft sfr"H (f<ffi) ,{K alEiq'fr <t(qlcn{ RW'q B-dR-{ c{f6

(frB-c<1) \o 6+3.{tk \o51 stRrcq frk-i{H 'flqsrfr (<rs) RErs To-rqt< \o)G-5e
qqt<qc{< frftfrs s1q1-1< &fus 'lcg 58.1t'% 1R-< sT51 sfr"fc{ qlr<nq a-51 1$6
qfr<q1,a RB6<t "nffi (<rs) ftElq qryrqt< qffiq< cfrffi R{E< s<q qi4fro

1q6fu qc{E e<( furq-{) <r<q1-{ 1fr, c+r<ffi {1s qcs frqrs q;-{' q<s. qlqlfr
<rcT< qq-t Ifr-< T'Kc6l frER Sq'flq-{ <m 1fr, ETfkT qlEG t{cof {f,sK Ccrrs

s(R-< "rfu EqE 4ftcr< w, Eq{EryF 4a q+Rlr< {"fr REs qfres1F. (tRa;
$-9_s c<tt frklE €5q6c1-< ql1"tffrs q< 1ft 'll€TR 19 Tls T{rqEIqqH 'il\3{l ffi
$.EI"I G-Cfl"t S-6< |,.4,A6k

).4.

).e

\.

a.)

<t(Et6q.f qffi 6<'Xc-qBft sfrfi tRffil
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9.

qmlt # qo:q/os

ql-c<ri fl]Err{s {o)G-)e qcfuqr{ frEr<.I q< <lEF {<-<-<r< <ln c.cb fi-417ft.s.x.,

<6T|q 19 <fs ETfRrp S.bq Br+Vft.rs.E. q<( B,|RT qlEC< tRqq o.lQ.

Df+'Vft.s'q. r to)1-)b qaf{q6 696 ffi Ef+"Fs <m q-<"11fq <FI c.bb

Brolft.s.s., 1-\s <Fr B^tRr s.ao B]-fl/fr.€.s. q<( ffiT q]ECK'tRflq >.oa

667ft.e.x. re.o)q-)tr qqf{qt-T< El-f,ffi mlE;fc-{s REr<'f €< Qsffis EV <laF

ffiT $< qr-{ nlvrx EK qq% 
I

qB<m arftmr-frftmr

<tqqt-&-t ,{TIffi C{'l(FBfr sfr-{-{ frBr{I q< qlr{rr{< tRremrs 'fiffi RWq

{E-jRT< fr(r<r"K a6ry afr"i-a qeT{-{ rl-<t os(a) q-d[Ttft q6{nlct, R}T<-fu"{q q<(

,{ R{tr qtqfqqfrB {s-{ 'f(s-< 1q1F €1-qcci-a EfuTt -1"tr s-r< I

frEip< {EJRT{ fr,ft<+7'6-a6i* ql-c-{tr{qq {Aw.|-frfrt-l ,{<( <l(ql-(n"i q{iffi

cKrXcEBft sfr-fi RErq Gq'ilq-{ ffiT qfr{W{iq1, Q.ootr ..a< -'e-sfr'"6E <f{t "iq.e
(Methodology) r{]slc<?F {4IfT6{{ frfrB sfr-fi ffi'fk {{-tl{-{ sfrF (Technical

Evaluation Committee-TEC)' ffi a-51 1

sfr"rT ao q'1ar$ \o)1 s'rR.cq< qqs fr$64 e< "lltflR (<ls) Rqrs 1qr<r<

"fffi+< qfrdqqfi q-<-{q Wi qftfiB-qon-< et-q"t +-c< r.{<( el {qiTrd-<
q{r TEC-cs frd{ effi4 5-5a 1

REr<I q< ql-cfifl{ s'6 afr-q-a a.c cq-c8{< i{-sl-{ )o.oo Bl-* EfrR qffift<rcq
rl"f"j{fi< fr{, qlx s ql-{ tt{+r< r

TEC qiBE ffiql-q{'rar{ ETfrrE <ffu qh-B q-{qtr< qfc-{q-{erq {E-ilT-{ $.c{ r qqs

{D-s qfl<Gt $-6< <fgrq flRnf (revenue requirement) fr-fi"t"tT-6< I

RE;r<l io)e-)8, \o)8-)G t4qq \o5c'-)s qaf<qc-T{ frftfrs, lo)9-)1 qcf{qc-T<

q.Nfr-s q<( Q.o)q-)b q?f{qt-<< qT6GE fu-K sfr-{rE qlf{-q $-c< I \o)e-)1
qefuqr<-< q|qR.-s R{r<< "tkcEfurc TEC {o )s- 5 q qd<q<-c$ {r}]tr fr5ava1 463

{:m(I3t :II<]r{ \o51-) Tiq{ Elfrfl frm{q T-6< I
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c.e
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c.c

qlcq-l# qo>q/os

TEC rqRE q\fu &q'rtu frfrqr-q, fras ur< <qGK affiGfu+ frq1q E<efl.nrm

oiftqt"t, atq{ks EfRn fi ffi \o)l-)b qqfuqc< RErfl e< AB

frq1q Esattnn=l 'fRTIq EIS-ffi o-6{ e),oQ) frfrl-q ft..e.q., {t lo)e-)q qqf<qc-q<

ftB RWs Bq'rfqrq< y-ffil{ )o.\c'% c<Ft r

TEC RUffit q< Tt-q{ flRn frft<cq rqts q1q $flABrce-< s'r< q% q[r<, qql-s

Ieiqfr< s'r< q<frB ffiT efr{r;lqm c{lstL-{<F <t(Ercq-t <ll(r$-{ a.(EQ) <q< crfl-ft

ffi frq fr-dTln-< q< (ql-{-{tk \o)l) a.asTo,4<( <rcof< €ef< efTE qcq-< qI<

Rr<uq.r s-Gr r rq c{lv]-rds TEC RBr<I q< frB't{ wq c<B c{q q,\b) frfrT{ l'mr

fr-+'iq s-6< I

TEC REs ,$r<$ cfirio ) q{ \o)l ffiq qcu +tfs-{ EryCrrrrcq< 1trqt<
TqnBf<qG .r.)v B[o[, frprfr TE$ q-{<-{qTs €1-cfu qc{rE< qli frBf<<G al
Brot s &zqm-< a+i BBnerG sc' Br+T, {flqk qnnfr-{s elrfu qc{cut< {q,
frEKEB oo bp4'1 q<( sr{]-< p crffin<G )o,)8o Brfl Rrms-{f s-6< I

TEC qr E]-s-E-{ Grrsrr{S \o)e-)b qqf<qr< RGr<r q< fi-qq q]q.rfr <r{eq,8qc
frGT{ Df<'[, q-{<q, HfrR ,{<( {fl<"l v e{-.fl-qfrs TrT "l|(g \o)9-)q qqf<qm<

frftfug <rGEI oa c% qfk-s, -m{l$o \e <scflcqnF"f 
"tl-cs 

{fuR<ci< €fT\5 <rl q<(

REm e< erqR\o {tcn< &fug e,cco frB-<rq Brot, "r+FtrRs qpef[h= \e?K

{FfiTs q<D-I <[<R ),))e frfrl-{ DloI <ln frca e<( -ttqfr-<p-f< srro C{ells$E ,{<(

5jaQ-a-a1-qrte )oo Cquffs$E 'iT\e{f< ?IrB< qq-Gt&s {p'fcqK s'l< En {fcq-< q<lD-{

frr<D-{l <rr< q"rD-{'"llcs )),85.1 frfr"s-4 br+^t, Min {ql< RRIK qlm<*qtr-Ifr

"nrc 
qmGrcqxm cql-{ffi <1im $vF erflfu ffirs {q.r< RFrr qr6{< &ftrg

Goo frfrs-q Br+r <lx frr<u-+|qq RBr<l ,46 fr-qq Gq{inq <m fr+qq $-r{ sq,boe

frBr{ Drol r

TEC \rffi q.mffr DIFE $|c-B<'tV $IB TT[A< eq7 kc{D-ql-{ \o)l-)b qqf<qc<

efA e.{fr qq, Q&ffi , qqfri'B qRT<, Rs4l-rq-cr-t, q'f<ftfr ,qq, RBr<t-qKf1fr qq

6q1-6-a frqrs @{ <Kn <f{ E1-6E-{ or< {'qtl@rT Q.),809, )),bbb, VQ.l, \),b8b,
\,1)Q. ,{<( s,))q frfra-q brot r qlqftfa, qqqRf;iPt, c<fifq q<( Tryts r<-Erq cqrr+

fr11q G{ <1-{n <1g. Eff,ffi gc< <{]tr;c{ bg,))), ),cQ.c, b,trcQ' €K( 8tr,bos frfr'rq
Drot r sr<\o cetc$ qrqqTR-t\o frWCer aBFBEB <lx qlDlQ <qG< q{m'i qdlq c.sr
br+tlft.e.q. fu'|-c< \o)1-)b qqf<qc-<< q"I|crg TEC e< EroG\o <r:I qb,oeb

frBx-{ brol r TEC ) crsrlk qo)) EIR{ 6qlrs REis rsofl-c-dsq s E**q:Flg fE<
mx-offr-q <ls {-6rrq|-C-<=T a.>q,% { o.)rgc DfOlfr.rs.s. q(Elr{< &fras Es *trqr

{t(Etcq-"i *16;6"9-rBft Tfrfi (Rffi)

_ur*

1Sr'r



g.

qlcql # {o>q/os

1Eg {ffi \o)e-)q qd{qc-{< qlcr< &fug \o)1-)b qd<qc< RUc-<I ,{< q{rflr

'tR.u"w{ q]-* <Fq i,>oo frBn-{ tsrot qlo-ffi $-r< I TEC ,!< Efss-{ c{]El-c{s

to)e-5b qd<qc< RBc-<l q< AB <rqq fifu-r< tRTIq (C{rB rrqq utQql 6e1-5a

wqj]-{' 'll?EH{ q.i-n <lq frcl; 'r,qt,orgb frfrT{ Blfi <I a.8) Ei-st/fr.s.q. I cq

c{lv]-c-{s loSe-)tr qqi<qe< REr<I ,!< qlBE o.cq D[f,t/ft.\e.q. I

TEC F-cnlv frTC{ sfr1T ffi wtrn-t7ffiint qql5a< ffi slcq3 efu-<q.
Ecg{ s-c{c

s) 6qr.t €E€4& qlrr]tr Bs qs{r< 'r< E6ssr< wccr vRrq-rRcrE 'lt\e{]-< $lrB
'irH q<<<Ic-< Rs-c{ qLqrqfiT TtQt c{TI;

"l) v6! qrf6q-q {r{nTIRI srcr Elfig fr6r<t q3 :ilfroFil"frq 1ffi\rfrs rao
cqufisl|? srE-lqp{N uf<E 'nfq ffi{ ?ifBq{Cq-< (res,lvfn so cqaflsflB,

[q'sqt{ qo fl'lT€<lB, <(T< \o cltfs*E q<( <kfiE affi ffia s6

cluns*B; ffis 4Rr q"{lg q\erB q<( tcqT({i b-)o qrqT{ crunsaB
qirst c="i{ rg{ q-\' frws C<'g EIas qe*l-a qq|-s{ Ifr q<( frq1q Bs'nnn

TIT optimize F{l-n {frd EE 'lt\erK $EsTq q<-q-GI 'n'afrql;

'i) c{RB q-6=< &q'ru ffieglq q-{Ttft Rq'rq csgsTcq< Eq'nfrs fr(is &n'rE
q=,H a-9, fr-epsi-{3 w< q'ilc{.f{ C:iln, RErq cqg "iRDTa{r< (IF(q E-{E

q-r"TIR ffi el$ tkqK a-5s elipl &frs fr="rq qEr+-q RErq .s-g fi-{Eq
$3IT;

q) Rs-<q qqqtrcomft s-g$ Rkrr'c< .{s-s csetRqrr< REr<"r ,{< ql-c{ cvffi
ftx-S fr(r<q a6 frqlrs c{ pfu qE"mT $-<l-{ ql-<rir$q;

v) fiv oBrgxfrf< fi-<t'fq s ffiffi c1c'rcs fr-s<q q(ql-< F-qr fr-e$r:r<

emfsrfrrg.K frfrcq ks<q {<Et/fst-Tfft $-.6s frs cqBs{f+ 6q1-5a 5eq 6qft
6ErscE "itffi poi frqrs q< fidf<q qsxt<Irefrt 

r

ffim
sfr"kT< fiqts-e;cq Rffi qa \emTq|t6 q<( s-crsE qfq-{ ms q&rc.H

RBc-<I s-gs afiffits flffi fr5rs 1Eq1-a qk<\fc{< qfmqn q-tcd wic$r
{"l.I{[B< slk{, {Ix \e q* Em< T-6< a.e ql'l$ \o)1 stkc"l 't.tffi qlR q+t

{r r eq;gl Rffi q< \e ql'f6 \o)l sfR-c"K {ff,s qq-Rffi/tlkrr=/R,{qB-
oc(a)7RErfi/8etr) q< {t$-cq 't.r"IflF Er{6-Eqr frTril {fafu(eE {ss{{(T c{lB{
qrTF $-fl qr I 'i{k6fB ..q<( c{tBc"t -R c+Tc{T qWQ <ifu a qGtr{ <l q(El-rs

sfr-.r{ q-dK6T attl{tftp vi7.1 cl-q6c1-q Erqil )8 Cqrf,v< {o)1 s'tkc=f< :rc{i TIT

sIR$lEEs<of s {4fi94ffifig <s<iA-slrs qq.w< R{(T Erfl"f s-fl q-{ 
r4 dT W .< *h.-

v.)

<r(Et-cq-{ uatfti c<aIc-qBft siTqd 1ffiwmft) @ta



q1-Cq.f # qolq/os

v.a. q{-qrkq ,{-mlfrcr-.cl{ q< <l(El-cq-.t ($r<), 6IGT'rBr{ CI{t{ q< srFi qs Qsm
(qrfrffi), Efsl 6D-q< q< ox'fd qs ffi (ffi), <l(El6q-'l 'fldfi
:nlTTn-$-FKF{ qs qgc'fltri-d qmtftcrfi (kffiqfiq) e<( {fuGssIC< qqrq-qfr.s

rtsTE< "ffff, <tqEl-6q-"i wfrqgol tdqlT "nff s {"ffir "fiffi RE q {s-rqT{ R{c{
.111fi-'1(<rtrfrfap rutr\o sfr1r1 ce6ct o-c< r

$lt< q) c{cfT< qRrcq n.f-q-o1\o i5fi "16ilq rEIrKs tscfl"l FC<r r<, RBr<t e<
qsfc< Re'q <s6t1-c-<s6i \e B{-{-{ Eqft{ <Kn \s {T5II, strF< W <Kn Q.) orrfl,

{ffi RWr\g< qT{ qfr< qlEC a 'Hcl q<( Csrq< q;I'lE-{ {q-sts-ts ElTql-C< +lr{q
qcrcfir tRKd 6{q-{Iql? qlqPraI\5 frrq-{ <Kqfc< qBB )8 'lT{t ws{o n-+t

q({6q I q{rfrc$, q.l-{ qfr< q-g\6€. s-fl q{B .{re.$ {drtT )ei. cs& CEISGI RW'q

Rfu(E E5e wm tr 'fTrfi .q<( 'fts{f< TTE< qRTHt qIqIT <Rh qf{ a 'lT{t t

qffi eQ qt, 4s41 qg.|Rs qT{ qt< Ikrc Tr-q;r q(E €!E q.< e\) c-flB blol I

q6o <rr< RBr<I €< agQffi (<|-q) frEir'ca {.TJRI< qvH'fl 1frK ew<-< qfu s

'ln-q] $q-541 {l{ :{-c{ arrq Ers"i s-r{ I +In frf?s $5lT(g 65rfi1 q<'is;l q<(

qcfrfus REE Bq"nq_l <ix q"Erq-rr Ffl qro RETCsK $qapq arn aEffiqs >.eq

BFVft.\e.s. T{fml3t qfc<nq sc< q<( 1er$ ffi< q]-c_<nq BTHH 1 q{frfrq.lq
slfi< frfalE r\o.l{cs frq <iqfr< <lqq]-6qr"K ffi c'n tf+ ftrfl< efffiUm frr+
{rsr< ffi Rt<uqx 5rl frqire< <l-s TG'u-qK 1k + n-<n ffi qrql{ 1fufiffi
frR\o TEITCg q.HlT 6{, cogeneration/Combined Heat and Power (CHp) qm
frq1s Es'rmr+< q$E g.FTIfr q-s tool, {t wr+.Rr ffi frqis flrB <i<qK'tf,s
frEics< Eqflqq <lr s{fc{t e<( Gs'ilr"{ 1k n-<t {g< I qE|v-I frCr<r ,4< TW
qlPig ?Tr$s{cq q-{lcR qlq.IfrT\o rl(-fr qc{Fr <r<{r{< {tt{-tN $qep64 <I-rt <qr{

\,8o1 CSIE Dl$.t*{c $-{l qg< r t{rs-r Rnrq c+q-qwq< q-s-sl 1fr +-+ <-{ Tits
c<-6H REq c$r{< S'r< ffistqt{ o-<t ils< I REicsK 1o-<r{E-rqT< 1fr< nrct xrc<

freN <stfr 'rc"rr p $n-< ffi q1-qc{ 56 frqtcv< uu-<f o'RT< 1k + +-<f<

q-a1 ffiq5as qG w{c-<f< q'f{Iil r Rrq.{rQ.q Wrffi,crc <fqfc< q'ffi cs66'r< T{i
so%.*q|{ {t€{'t {qs frErctr< {ryrqt{ Ifr fi€'{\g, qx Ergqtf+ RErr\5< "nffi
{E-rqT{ 1k nt srf< q{c l< qT{lt r qfuFsstr< qqfqsffr-$ {qE-< offff, <tqEl-&-"f

q1qq-{q eqq1T 'nff e 1ffit qc\o e1f{1-* c<, Rnrrw qTl qT <t&c{ qts-wfe-+

<Ml-r{< qlccl q'ffi CsrE< qt{ i{:rr{ or< RWs Sq'fiq-6rs.lft Csf-5>fiftemfm Tlrfr
qREr {f,<-{fq s-6< q<( EfrC rg Frc$q ErT <-s $r< frElr'r< qN sEl-rqt {g< r

s.e a.c cryc8v< \o)e ffi"t q-<rfE 5o.oo DH sfrfi qltcq-< {|fl )a.(e) qT{ft
sfr{r+< 6DTr<rlF e< {etqGrq frfrR qffitR<tcx REr<T q< 'rRotR RWq

{.TJR13 'tffi-q< qlr<q6< \e?r< 1ct-sXilfr q-i6s qa r ofr{r+< 5'r< q-{ qnqr Ee

1;ltfr flfrDTq-dm q<t rdl-,l_
n, ---=CZ<" 

W
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-1{R(g qn<m-+-fft frfu; 1R rc"rf+< << {?[qF{ q{l< c{ts 6qrEHf< 6{t-fi;r;
eiI€{K 6qEi q< Bf{fi ffi" qf<E-< <Bs; sfr..fc{< flk'lR TE-ilT{ offi; $-{-q{f<q
qmlfi-cT"r{ q< <l(Ef&-{ (sTr<) q< v. -nTTq qrE{ e qt& c{r{r65J< 6{16ffi;

<t<q1-6q-r"K strEfuB "ffi 6nA) €< q-{i-< wQq cqtrq-{ frq; rsTfdlq ,fiff e<
q-qf< qRffi-< qf{{ FqE rg q-ql< T-q(dI c{rT{ <lq-ll; "l"l-cqa& 

qfffil6r{ ,4< sT-ff<

CqFrfffin qtft, alqqt-m-.i frqq& frR( 6fi qs s-qtrtdq .gqtd qmtfrCTfi ,!<
q-a-a qfi-q {ff,csq re q-q]-< q cs qE Wqxfr< {F'; ellffi ,{< q-fi< qr qf<q(

Tq{|{; ft-C+e{Qq (4< tsT{-< rsg.lft{ "iIFi e q-{l< c{.ts q&-{ RIT|{'; frars qRs \e rqD

{tfr-s qfrG q< q-{r< q]{kr {qff{ \e q-{t-< qlsEq]T]-{; 'tTrs{|< &-s cs'Pof[ft w<

<t(qt-&-"t frRctrs ({;refrR) q< q-$< ffi3 {a-alo qtq'{, q-{l< <q-{E 1fr<, u-+r<

6{ls {FW'lTl{, q-fi< {lqTe {S, q-fl< sr{-e-< qtqqq, q-{1-< c{fs {q< ql-fl s q-{K
.irq{ T( T{Tl-{; <l(4lcq-*t € RkTqlT{ ffi 141"ifr541) ,{< q-fi< qTq-{ s.tB qlq,

tsT{.l-< ({TS CqICC-{ 4.lffi \e BT{K CS q{ q3{ 
"II;I; 

ul-S't 'ffs{r< fuERU"n C<rlE?ffft

frfr&s (&fiGfr) ,{< q-{r< 6qt3 qtR-{s'rq; DFFI QrE-sEs flstQ cfl"'fift frfr&s
(rvn6q1; €K e74;E 1r {qwR, q-ll< qq eq {lk{< {q{I{, tsT{l< q cs q{ lftEfr-q,
q-El< cq'le -lRTq tqq'E, q-{r< c{'ts qnqfr< 6{Tqit{, \e q-{]-< qq q\ qleTo
t{'q.f{; sr# cqT{ 'fl\e{t-< fuERU"iq cfl-"t|ft frfr&s (rgret'nfurO) q< q-fl{
<Q-gqR q\s=; ql-q-fr{-{EK ffiqrfdr{ q< Ftw-s v. cq<UcScI; Energy & power

"IGFI< Contributing Editor qTf< qEq qfc{s Tfr; qtefu1ffi q-a11-a1' 'iEF'lc6r<

Etrgfrfk-{q q<( frS v Qsq4@1fi-E 'i.rql<]r{< efrf{k{q B"fQg &rn{ |

+frqrq< 6u-{r<{rr{ 'rcr"I{rfiK Erq-"r q<( qK ffiT filsB ffi'rstr< TiIfi
$-c<;t I i[+ffr< qltrerlft qqGsqq 'fln.+{ Rm5a <f+ +r<-q 1 ffi-6 eftq11
RWcu< <fs Tolqf-< 1k< efw'ffi c< Ttl-T, s lrlTT{le (ust and reasonabte) st
ef{l-c.|-{ TfRg qR-<q-{-f,tft REr<f +6.otcn< ff Ecgq a6 ffi6a1 €< rD-{fflrrq GT{|<

"t.l-Fm 
{lqq ,{< c"l-y6q q(*t€R6ro[ft q-{frrs slm< qfr<q-{ S'5q1'16-as ql<l;t

sTf{f{ |

RBc-{l qK rD-TKTrFr BT{F 
"tfcFrn 

q]q{q \q-fi-< qfc-<q6-"r Cfrfu+-q Tfi"lllT qF {kt
'RI6c-< 1ai Ik, 1s <qr-<< pE{lT qfq-s v-{E q1-ofi <1<qR \e {-qj 1fr,
Ttrs-d/hffiT-< c{sq Ifr, REls Gq'flq-{ csEsTq ReN sTf,c"t {a||{:q-c-{

<-E'cil-C-<S6tF<t(g {t'll{l{ gqefiqq s-{El\qf{, ,frFI {flsf< q-{l" ,lW {R )loo_)8oo
rquitsrtB RElq cs-g rff atf$-6E\e ftss $S D-qrf{ qfsH Tt{ Ifr, qg6uq c<E Ifr,
strs< {fu <tq EIB, Red fixnqsf< s'K(q q-ssK q]-cq flRB q6tm csrT'flD

qT{-<Gt $-<-cs {l 'iktt, R-s<q aUmAmqX q-{q aeXaqgfc< fu{|g {Rs c{fs
q..'II;Iqr{-S qt +-+cs '1-<rt, E&<{< ffiT q:r{-n.{l q\e$ ffi frrx Ergq sr< I

RBC-<I q< {qFi"rEl'fs q-{11 $l5q1=r q[ft-{ qffr qss'K RtsC-<1 q< efqyf6< rT'l6s

Earr-s'flE qqi CiTfu-f,gl
,4 <<6-Z<

<t(Etcq"i qffi 64'X6q?ft sfr"H (frffi)
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TEC \ol6q3r {qiH-{ eer<q-{ 'lortilfuE c't i $-6{, {T {(frg-sl-c< El-{cDqn a ,{ U(s{
s3rT qcarq 

r

cq-fl "r6<-a \epcs frfffi q< EGGfi q-{r{ sR{ c{tcr{ ftr.1 sR.rdlT qN $'{fcil<
\e'R Tffi or{6cr{ qTr{I{ qHf{ r ffi q-{-{td Rr<DTitfis {:It-ffi-{ .ras ftqlrrw
{qiqf< Ifr'< fi-<"t esl< 'iWK fiE Rr<D-qI s-{l BG\o >q-c{ rc<;'$-6<.r I c<-Bfq&Qi-s

c<-BH 4{R-s a.rrffir q$ T-<T qms c$-{ f& n-<mn +=rt qcuq Gi R{c{ frfi eH

<fcfi r frfi qffis a5qE, qctl{ct <qFcfl-c{'$-ccr< wslr< urq Rws Eq{q-{ c$-gq{q
ft-q-q qrT <1-ce 1 fr-s q-{fir$, c-{otR{-cs q-Uq frWq c+-q' qt"t-{ F{t-< Tre cr
<lVC rl3D qcuq \5K <1-asl{ qq{cfcs Tq1 s-f,ce qcq I q.ffi cg;m< nI q|g--61&$

<lqK {rqi-< {lcet :Trl-Ecr $-fl qcE frETCsK qT{ <rs,rrqK erc-{rq-{ qrst Tt r frfi <cE^[,

RBrdt-rs <q I <r{cs qc<-ftErcs< ErrRr 1fr or< l:r q'{i S'ncl qT{ q"{""Ts sr< r

a6 qftffi q<-rlts s. tTT{q qW{ q< ercs< q-{rr< REr<I cqE-{TslE t\err< flrE
T|-c,fry qclrffir qfu fuc-q-{ <Kqf< s-{H Tfqq <]BB b 'rl-ql, qT\e{K +TlA<

sfr<-s-fi fi6 <Kn qtqH SEFBeIG s 'Nlrt q6s r6E Bcsq s-c< I a6 qfrffi
<CFF[, q1.Tlfr Cg.rE<t {{I {'{T'{ {l T-C< qt{ <Mr{f{ efsf{ s-fl qCT6q 1 Ee,'|IEa{ 

"KF
frGD-{lR <fr'qtq <MrrT q{ Erqm cdEH € Erts cd$kq-{ csl-541 erm'lq"{ qrcq fr
qI cc RTc{ GF ers <lc"t{ r (!r{F q.Hifr 6\9m< q-N qffi'crc <rqrc{ $s-6q crT6qP

frWcs< {qjqK 1k-< mtr-+t dfu-+-'e-t 6{Q r s-<-e q.ffi c{-R"-sr qn 'rftil('f<
&fug | fu€ RErie, Bq'rkrq <r{qE q'ffi< Rql< $=rl Es $I'R-qlRCs sir$u I T.C6r,

trlRrK trE-{lx <r<qg q.HrF< "rkTlq s-r q€Ttr E?e qnr+ 
r

frPifr q< 6s6E< e"ftect firs <lfu 
"trcs;r 

q&rqrE qtFF-5qs RCr<f ,{< cslc+I qfurt
clQ I REs, Ts6f]-(Ts6t \e EHn-{ TTrsK qd <Kqf< qT c|l_+.Il' cc qd ;r<rlCIE

{€ol1-rq6-4'1-C$ Ca<I RCDR r Tq <rC{ frgiq Ss'tlrc+< il'ilr{ Rffi ,{K qfcq-t
q&'flq{ qt Rrsrl< fr{cr frtsr<t q< EGfifi <cEe[, RBc<r REs cfir-{TR.< flRE
q\rm ?oft oc< eqeq&F-cs (er<6|" s-c< r qqqq&fr {qotfl{ <K-Er< q63-6q-$ nl
qtf$rE qlrf<ese Bs c{RE q-6l{ q-{q<.t s-c< qtl-r+ r sr< ftg {tqrr etf+.rc 'ilr< {l
E-ds q@rgxrl-< <Kqr< a-5s qaqqGfrcs qifi+trcry< {t<-ro c{RB w6r< q--tf
<Is<f{.{ {g-< r 511-q E&frR sffi cqsrBl srlr sfrfi cqrr$ c{ M"iTr 6trTI <m[q,
mBt c<'-q q-{sK qB'rmq s;rcEt ql, ffi q.F-cs 51-a 1 ffi6affi <s.K ilN q-{ri(ct3r

ffi 6q6-6 qd qtqH dfu-s r{ Tc{ Ecgot T-GFI r +lr< EefrR qlcfl <cc,F[, q-{s'r<

sS ;[I ft(dT Em qa;a6s {t\e{T qr< 
I

el.rqiqB qfcql-c.[rl-< tsT{l< rqfffiRq >rtfr qIlzs urq, frBr<l q< RKrE G.rI< ft<]
61 pqrc-w ffixtq $s? q-<l-r< REr<I qr{Fr, erg|Re frElq @c{< {c<l ffi< RW'q

oQ r ffi <(E;r, frWrs< 1n-Rt< 1fr-< vd Q-<-q {qt< <x 1k I {s qtm<r {Wq<
u'pa frprcu< Tiiffrro/r/1 <r<6-A{

<tsEt-6q-.t qffi ffi'IfiBft $fr"F (frffi)
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q.rex q(qq'qq-T, tsT{l< T-qr{ Cqlrffr <lT.lt <Ff{, RWCS< {"TJqT< 1fr-< R<m +n<
r< q-f,E.{fu cqfimrq, EIcs RTrc',._< {q]R-K fir< c+trnt w{s]".i C{Q r qql-g,
qHSe$ qrc{-< <ry1 s cilRfl q:r}rrr< s'Kcq q {{C6 frEirsK {{-rqt{ 1fr q'ftft-{

T{ I qqlw, Gfr cqr.f< qid-qEl&.s w{EI frc<D-{lT REuTlr$ sl6T< efsf< E-\grfqfc{<
qTC{t{ ql{r{ 

|

freq& qpilfr-cx-.rcr< Tt {qr:rytr< <cqq, EEes aBrq fr.{{&-rs s'its-r+< q-{i

<rmrr <v ,{str q<t ftEs pq 
1 furw {EJRT< 1k +-<tqcE ql{flB-s qrc< fre{&

q"ffc<B< :q1re,f{ 1k <,-<-cu q6a 1 frqn-w FrqT< ffr qcE fr,{q&,6 rfN q<(
ri"t'ik-{<t< vM <Vc< r

<l(qrm{ cmrqft-$ "iltr< EGfift <.C-[^[, EEC$ alllm< q'iu-{ 6Tl{ $-6< EI RErs

$'q'nqc{ <Kqr< $-fl qr{ RErcE< {E-IqT< s{fc{t agq qc< 
I

<r<Ell;tt {kufE-+, \erql'ff&.s'f <err[, frEr<| R-s<q c+'|-"itftqTcq< "ilffi RWq

{ryJqf< Ifr< c{ efsl< frmrq, ElcE q.flqq{Jvl T(mq r rgrq't{tfu-crl E|-Tfr$

ffi"t+<.t qqcrE frWq R-s<q s-c< qfl-ro r qqrgt € q?Fr{ cg-{{ csfc{t trrfl EB6f{
ulcv ffifr r Gfi <l'ffu q< qtcqi :rEqsl ,a6:1 furrw <rs {-".rrqET t-qffi,ir<r"r<
e{$fa a-5a4 1

{rt<m rqEI c{D {Gr qR& EBBfq cFTr< {t-m< Tqrr+ qqq frEr<I q< Eft&
TCfi-< s'r< 6srBr \5l't1q1 6q-{ 1 frfr <cE;[, Efte S-:fr{ {.rrqT{ 1k-< mtc-+t q-{sK qr<
.il 

I

qtB off<tr{< 6{ftT{ <Fll, frS6<"rq-{'tc"t-< Eefl-+ 1 ftfr a5aq RBc-<rTE-iRrK 1R-<
qfc-<qr"rr {rc{ {fr Etcn< aftqfus.-1 frfnssrr< trR'rr+{ FrcB E"rql'rq s-c{
E1-{CE q{tt.t s'|fi-< q"l|6<6 q.f.r6u 'fl-{r< r ffi qffi1e 454a, r<qtrSlft frfoj1rt q;-1p

s<-cu fnlr RBt<T-r$ T&xoi-c< ca1f${lft EBSI5a "rkqs 331t qc{rq r qqfq\e frfr
<(6.t^[, ETR< qE ttr\e-< qlcqtTl-Ccl frkTctr< {{lqK <l-\flr{f< 6E(T sTfr{t BGs r

qrqrfr-<-{l-< ffik-im{ ,{< 6Et$ eflfi kwE< tri.s-s v. rsr{Er{qt <FF[, nB'r*
frq1q Ru-<"t c<Fr-ttft FmfrEvtr< frWq fr.{ frrue rr r qqeqfufr qft-+-w< flRE
w{tK fuq'ffu Rfr'tll{ W1a<q s<-ce { 1 nfu"f* frqrq kwq C+1-ilft q<(
qqeqGfr q< q-l-seK qtTBrq q|{$r,?-< €'f< Dl-'i]-cfl {ftfr{ q-s r ffi qf<s r6Eq,

{alt{qEfr< ex.|g :itQs qnrqsTrr-fi <|s<F;l s=l-cs qr< | ql-cEttr{l eM csffi
'fiTE lR<!f{ cnrrBe cfiFssx r4 4_k 

u,

Tt(Et-ffi.t .qffi c<TcqBft Tfr"E Gtqffi)
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Energy & Power "ifrTK Contributing Editor qqf< qffic qfc{s 1fi <r++,

cq-GKt(qt qcg REr<T Efrfr-{ cq"tRflq 'ff{ {H qt fr(-r srtts {lQc-fl{ frArsr<'E
DlEl-a{I R(6T b,ooo cquffs{^B frErs Gs,itnn $=TI {€< r RE-r<t (q< tslEiq \e qq-s
Eq'fiq-{ cs-qrsmfcs Use {i-ci-< Eq4Tq-{ csg' qBrl q&ql"r{ F{t €l-c{fq-{ r frBcEt

<6q.lq Sq'nrr--q Re{fiq amryefto fl-B fi({q (IAffi {s?r I Rffi q< qlcqrrt
ttftio 1l-q B-dB-{ \5qkq e<( RE s Ts6tk-{sq rg E-Xxq +lrg< qd <ica frffi ..q<

M"Frr Tl-{I qcDq {T r q-q]-< afr wr<s {CG.l.[, Rqrq<nio Ed{c{ \o)o {lrq c< $SK
?Tl=l $-{f qc-{Re \51-cg s<q q-mfiefrs frEs Es'fiq"-c"K wl"ns B6fl"tQq {E 67 ,

qcru cc 'fR-s-fl{t qTc-<q qT sr< <-6flr{ qr{s c<Ft u<-e qmfRBfr-$ frq1"q Es'nnn
s-<t <R I

sfr'lC{{ 6DT1=FI-ll-{ {ffi{ qqst .e srfl<frfu1 fifuu-o<";, least cost €<( quality
power supply €K ea4; s.fr-fi qtsR.-+-str< $'fq s-c< {|-[q I

ReN cvrsT Eefrfq s wtqfuqftB 'ts'r.r {rffi (<rs) frWq {E-RT{ 1k< qA<r6
g{f.{l< ql-c-{qrr-< s'r< {"1-{afi3 q-{$tffi qT6il{ El{ls r

qt' cqrfq< {o ) 1 qkcq &P[GB q< {D<l Rqrs 1q-q6 'tR-<\rzL-{< 
qfc-{q(6[< sol-<

't"r"f{fr D-EFFfF sfr-fi trffi (<rq) frWs y]qlu s'{t-C{r< sr{] $flr<-{ <fldfu
qfc-{qr[< st< c qcBr<< \o)1 srkq q-sl-{ )o.oo ax mfte qetfurq {t"fq|F<
fficl, {:tr s Er{ 6q]-{6i.t s-c< q<( qrqfuqBB q's61-GF E\s {qiFTlfrcs EtRs <x
vl&-< {E-r<lq <B-<j/[s]!E Ehl-c-{-< ql<r{ql{H r eql-gt Rffi .{< \ qcEr<-<

eo)1 qkc=r< {f{s q1-Rffi/BIRT/Reffi-oa(8;7ft8r<t/c>lc. q< :rt{cq Bs
ett"51fo= REr<t, frq1e, GS"ilq-{, frrs<q \e qqo'Ft-{ q(q.t/fs.lE ff+ri{qcT B"fRs
Q.l-sK qTr<I< qFIl6{I q{ q<( {rcfu(AB 'r+riTqm 'i.tT{rF< Rrcr w<fu $<l qT 

I

c qcBr<< qo)q srRq q-$'t-E )o.oo BE sfr.iq qRrq-< {Rrl 5q(e) q-{{t?r sfrird-<
6D-{Kryl{ ,a< }rst1fug Effi qffitRxtrq {ffi (<lq) {ERt< ${f.{l< qfl sll-<

s-gs qTfal-qT\o ql-.<qrm \e'f< 'i.rITIfr q-{6s qn 1 afrqr+< Dl-< qq qnqr Ee
T{lR "rfuw{H q(.l r{q I

{q-NBrs qlGq-{-$Tft $TET]-<q emlfr"m".H q< <t(qfri-.t ($rr<) q< s. .IlT{{
qIq-{ s EtG c{]=tfc-tr< c{t-c$r; frBc-<I e< e&fift1q; 1R rqcffffi ,q< $tr{F<
gr{-{ cqls cqreHl< c{l-cq;t; RElq ft-sf"t e< I?pqF< E-{f4 6qo {qtrEr EWfl{; 'tT\erl-<
6qEI q< q-El{ orls q]-<E-< <Brp; sfr{r{< flR{R {E-tlT{ s.ffi; 'fc<<-s s +-{t{
6a"ls sr-{f< ?T{q qtfl rrc.{n; <t(qt-cqrt{ sfrERS "ffi fAAa) q< qqr<

Tq]Req eq-q-lT cqBr q-qpq sRr cqTm{ frE s q-{r< Erl T<; <t<afcq*f ea-rdre 'nff
q< q-{l< q.t$fr-< BT{1-< T-qr{ Cqr6T{ <ITII; qNre-S rrq?Tc$
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ql6q-fc,n q< CT[qfqn cqrEHK CqfCffi s q-{l-< qX €{ {.f{q; ffi igardx 'nff e<
q-qr< qQgq {$ e q-{r< fi-< cqFprcqE c{i-cq;r; <lcq q< q-ay-q Er{|-q q|fr< sI-{; T<
qBfrm 4< q-qK ffir$-{-l-{ {HT\; rrrq-qfr-s qrq Ffi €< q-48 qre{ft< cql,6q-{ {q-{;
<l(Effi-"i 'fRr<-t ql-rqlan (<l"fl) €K q-{-q qlT{ qlg.]3r rg c+-gl=r (cARE) €< q-41-4

ot: qfr-*- Ey_qN; ef"tqqq& qrcqlan q< q-ql-< cqt{mr. {lft, sr{r< qK{ qMl{
F6<c.r, sT-q< E;qFq 9l<vi-4, q-{r< {Iw \i"Qxt, q-{r< {fr< Bfr{ fla, q-{R

qq-qlq-{]eT <K, q-ff< qIRTE qq-4l{ s q-{|-< q.rKEE qlEN c{rrqE; <l(q]-cq-l

frqq& ftfr( 6frfi qs s-{effr sapd qmfi-crfi €< q-41-4 {Fn 'ff{csq ,{<(
q-{]-< q cs q{ q]T{fi-< {rq; erfifr-qtQ €< vTqr< er EIl<q< Tq{'l{; frc+.{rQq q<

sT-{-< \eErfr{ oflar e q-q'K c{Te qk-{ {lsrFt; ffiqx.{ €< e741-E c{rqlqq qffi 6q-5-4,

q-{f< 6qls C"|l-{cfi q]-{{ s efffirpfr <fsfr-< q|{-k-K; eTffi q< q-{f< qH-qln

c{l-c:r{; REs ef{$ s mu qffr+ qfrB q< tsT{f< {l&.3 {qTf{ e q-ql-< qI{Eq.NI;I;
eFtecfreq q< q-{|< flts {-qrqE qs sr-{|< qrwE< {q{r{ s q-{r< I-qfr-{t rk$r;
qefrfr q< q{t<r 613 64-sflg'q \?Qgt; f}&BR 4< erql< ffis fa-al-q qlq-r, q-lI<

{qT{ Xft<, w+< cqls Tf,q.FI.lT, qfl< {leTE {s, q-414 EF-q-< qfqqEi, tsT{K c{ls

{q< qfE{ \e q-{r{ {IqT{ 5 <-<Tl-{; <l'tR-6<r q< 6trTK{r'H -Nq-< csT{l-<-{ {t{
Bfr{, q-{r< qTq-{ otfu qTq, q{l< c{ls c{lm{ "flffi rg q-qK c$ q{ aftq ?n-{,

fuf}fufr q< q-{l< fr-+.H 6q€{-{, q-{K rqts <frq Bft_{ qsFFr<, q-ff< ,{Fq{ qff,{-
q<-<fu, srff{ C{Ts 6af'lagq ({]s'+] s tsT{r< 6fla 1ry,q-B-E-qlN q<( qff< c$s
qlk{SR; csqGot €K c1-41-4 IF {qqq, q-$< q{ q{ {R-{< Tq{F[, gT-{-< q c$ qT

IRB&T, qql< G[ls .iR.Tq tqEN, qql< Grls qFmfi< 6{l{t{, q_{l< crts {l{ex
TqIf{ "lFr, 

q-{l-< qtqln rlq{"T qlE':tr, q-{'f< qR-{E qHl{ d{ft re q{l< qq q{
qlB-{q eT{l-q q<( srqt'ilBcs't ,4< q-{K <?-q-+cr qE, u]-+.l fr"iRq-ilqr q< Fffls
q-{f< q{ q{ q1-sl*i; qRffi-fitf< ffiqTfffi q< Fts-s v. cq1€ngryt; Energy &

Power 'fkoK contributing Editor q-qi-< qITq fic-{s Tfi, qtqfuqBB q-{i'l-{T

't$'lcct-< qBffiffi e<(f+E s ffi1fr-q 't"t-fl{ic"{-"r 
q&fifRm E{R- &rffi |

sR-qlq< cD-$l<-:ffi{ {D"Tt <-sr<l ts6fl{ $-c<{ c<, frntrw <1-6 Tq1qf< t-qfi,f1-gq frTC{
$rR \) Grcfs< \osi qkc"r slcpm i[qrtr-'i5<.tr frfit\5 {sF\o sfr-sk{ q]Frq

$-Gr r "flffi frTrq {rrqt{ tEF,il<q R{m a.a 6cr&{< \o ) 1 EtRr"K :r*fo-o +rn
s1-6q--< i[qlfr-'i6ilq I-sEs Brfl"t $r{ frEnE.< <rs T{f{r< qqlq-s-{c6r< fr{cr El-cq-<

1fu s"rqt"rr+< w+ iar+ lTIfi q-{e[ffi qrc-<Tq ql{lg r qqfgt, {tafu(aE qi.fl-dj

T$aiqrs $llrfir q w{c{rcfir "tkcEfuT5 "Iqrs -x{tfr q-{err{< q{c${ $-c$r r ffi
TFr{ <t(El-cq.t q{tffi r{'Ic{Bft sfn-fi qlt{, qoos q< $<t rrs (v) q<( <l(El-(r..t
q{tffi c<ereBft sfrfi GWs Bsfiq-{ tlrk+) efr{ffi, Q.oob c{tvf.{s qtEjn-fr

EfiRT ,iR-<\A-{< tsTfl qfc-{q;r $3r-Cs on-r< r sfr'fi EjTRr fr,if<07,g966.i EfuflT
qfkf,s< qqs] qtqfuqtsE q.qtfc"l< {eAw Eaf, €oUE rs q-ffi$

=Z -42-*ry
<t(EI64-t .{ffi c<'IcEBft sfr"F Gffi) 1fi l"



qlffi'l# qo:q/os

ffi frD-r<-Rc$<q $-<r{ q-{, q tr-IR< qfmrq"{ s-<T q({(q, <l \a rqrfx.< \o51
stkc{ s-{6-o RWCE< <fs Frqf< tffiq< -1qfft{ <ffu q<t r .{ 'r{fc{ sfr1-6={<

6D-{k!lH $rr< q< 'rs cefrs arr"5fr6s q(-l€R"rfift q-{Bc-s sl6q=r qrr<q-{

s'rqt'rcr< q[<l{ ql;Ilq 
r

s-ff< q< EGfrf\ qtrfier$ s. .tI{'Te qfqq q]-c-<pr{ E'rqf'nf* <cFF[, a.a c{c&s-{

eo)i s'fR-c"l q-{6s r"t-Il.1fr6s frUc-{f q< {R$}R frWq {elqr< 1fr-< ewf< ctfus
€ Trfsry{s qTfiE q-qfr r ,h efsfc< frErq Ks"ffc<s,q s B*-*-q ER-fr-{ <f<q a.s 'tTrrrl,
sffi< W <1-<? e.) 'trrtl, "fiffi frEirg< q.Nqfm TIEG a '|Tfi qaq c{TflqlD
qlaafli TTcfu qcrrfir "ffu ec-q-{ <r<-qtr< qlBB )8 {{-{t Tr:rqtc< ws$o ql
q(E TI{ qK w {TnI sI qcst I q-{iftr$ efq-s 'f{1-1 )et CsB mcgi6r frEs
frfus Ele wm tr 'rsfi q<( 'tTs{K TTIa< $f(-<-$-fi Drsf Tr<q ql* s ?H-qT q]T{rc{
q-s-pE qr{ ql-{r${ )\ 'tT{l m'fr qrq I ql-{-Tr{ q:rrBr qffi {Erqr< q-wqr{ v 'Frryt
S'fl-c-{l <f{ |

a6 qfuffi Taq-{ q"fl\e-{ <ic-l RWq Sq'ffq6< <il'ff6< Rffi ,{< ql6q-.t

erB"ilBE qrq flqqmB qqftf}rguBH Erfl fr?lq Bstfnn qrgl .{<( <iq qlig{ qrtrj
5,eel.bq CrfE Dffi, 'ftlq&fts eM-WEsM frqrs v.ol Dfsl qN qlr< C<rff<

"ifu sQ utrCc s-f,o|R ans $q'||qq \T\e-'f{ o.b9 Dl+.l q.ffi <ITqlr< frEs
Sqttq-{ s-{t qc-q q<( <rr {ET qrqf ),rro5.s) c$TE tsfof, qf+R< rr<'ts;l
qr-sfBfrs {:r-s3r qrE <rl rTli$ qcst Tlcfi\em-q&fts RWCS \,5)o.G) mlB tsm
q<( 1ffifrs Rwq sqflqrq ceo.be c$lE bror r r<Ft nft fursr-{ frqis +r
Bq{q-{ a-s;6 ffi'pq ,{fu qcut e<( rn+$'rR, s[gT s wsvlo-tREs gq4ffi <nl :fls{
qcsl 1aq com bffl I slrpl s rysvlpl ftEq Eqttn-54 srf iffrtr c'rcq-S ffifu-a a-s1

qrst q<( ;r-{-EKE <jrqf< ffifu$ qrslll rfc.fu qctar e &cq-q frpis Es'nt= <x
rrllT qcef 5,lbe..bb mfB tsf+f 1 a1ffia-si-5a \o)c-)e qqf<qc-< frqiq Es"ttm <m
q[dg qrsf s{'rcs q,tr8e.tre cf,ftr brfi rqdts Eq{q-{ {rr*qlc c'rc-\e-I AEFBqe
>.cv Dlor r

frfiR ,{< {sttG q-{r< c{ffikq Eq-{iT ffifrT REicE< wqT{ 1k< fr{c{
Rffi qlt{ry-{s ifr, TrrTqqs fih-[s frc< {G( Em{ s-Gn r ffi T6q-{ {<i-in]<r

q"ffcs sqfr r;r, <<Iq ft-c< r

'rc-fi-$ s s-Efq c{{s tqq qpqq I_$W <cc.F[, frqrs {'r{6T-< dBs ilRn< ,{sE 
r

D.lc<-< q-N th qqi Rqrrcs< q-N Ifr qsQ r RWc-v.< {E.rqT< 1k. A<qrBo t-$-<
+rst r {<rol-{trF 4<frfu,q-f{-gr{T<ct $<rcs qC<s'K"i, {f,s'lr{<\e q-lfrq <Grq I

<tsEl6q.f qffi C{'IcsBft sfr.F GEqffi) 1btu



ql6qn # lo51/ob

6pa1 fr-qfr1-ag qa FIt-s q{tf'is q{ €\ qfol-t <cc.F[, RTrq ..qoft strategic at.li 
r

RTICS< qT:l <rs,rffir q5a Kffi "rrsTq< competetiveness $'Tr< | s.Rfi qft-d<
e8 Tl-<t " c{]grc<"F sR-fi trr-d=q rrc{< $qrT E(g"t <crcq r ffiE q-6< Gq"ru
qftf,qm qTq-<"f s<-cs qT 'l]-<H eqeq&fr q< <ldoK qfx-rrtRq q-{'ic"t< \e'f<

D'l"fl-rfl 6+ +* r

ffi rsr[6q 'rrff .s< EGfrfn q-{r< l]Qre qs <eE;r, frEr<r q=rrfcfi qsB
EGfi-{ | frTluv< {E"rqT< 1fr< qPflE +-rr+ect r

qrR1ffi ,!a 'iku-[E-s tsT*{t-< qlTq.fq cqfc{.{ T6EF, rqu"ll-cg oA3 6q;rs< <r<qr{
F<l ({Cs {rc{ r RErr*5< {ryql< 1fr +-<t q6q <ffi <tfakqr 6{G<D*s qsT< qvr< 

I

frftR e< ersfrfi wRq cqrr,r{ frq <cqr, f<rfl<q qt sr{ qyq rEa cfl=r,ffft Etq
qcs ft-<s alf$rs << r e.,q:fr-< rg'r< \e% qrc{ w <lt\gq s_<(s qr< r RErq 

"rk-\93
ffie T{ s;rcs qr< 

I

at'lqqqB qfrqrE-{ q< qBFfn q-{l-< ffiF'lcnq .Ttft <rE^[, BMRE dt s-c<

CTfu&ei-s rrBl-o q< ${rq REls $qap6-as sErc6t' <m 1fr c{cTcq pff<-cu&<

'tt\eTK elilfrE frrmq $<-cs <-< I 'fH qaq T[c{{ qc<Er &frs frq1s, Es"mnr+<

frr+ rq'f< ft-cs qc< r &ft <"cq-{ qtt{ {cufc-<<F io-<-q qfolF-< p frffi o{o
fr(<q qs{t efc{]qer I

TI(qEh-t frer& frfr( cs"lq qs s-{Erdq reapd qmtfr.CT"E q< EBfrfR {cffi
frEicq< TqrqT< <lvcFr freq& ,{< {ryfqr< <rw-< r qrs q-q fr{c{ 6{&TE-s e\sl<
<l-\5c< I

E"iB 6{l<f6fi cqlrqq <c6.r{, e T*IR q-{'lct{ ,ilfr-< e16 tqfi r frEr+[-r+ E-K {l{
{c( <l"l6e qC< rsffi-< s"R {q C$.]-r{.lEil-c<q S-lrtj .BT 

I

SEeaR q< E&fifi sTff< qq_+_E q1-a1-q <rE{ RE1rsK gqeflqr <m fr*-sc"r< qry
c<"6l-q q<( TQir r<-Bl-E << p;fu-a1E sTcqtst-.< {FBR( s<-cs qr< 

I

sfrEFs frE e< EBFfi q-{R {wpq eq-q]T <cq;r, Rffi M"r q'{m $-c<

Trfu ErcxrE< {RKd furq-cE frq;is EstTrr+< ffi \5q-er s-r< qtrsrq.< -flfu<
qlesl-* sIFKrs Qr< t

s.5- sfr1l-{< 65-{fflr-l{ qtdryqQB ,f6ry< t"f"Xilfr "f<-<-q Cs.knl $oEE qn=FFr sl e (B{)
$ldft<rr< a6s pfoq1-a

4 -<xZ<
q-{Cfl{ qFIf{ 

I

zz "&-
<t(Etcq.f qffi 6<'Ic-qBft $fr.r{ Gffi) t&r:q



q.5

ql6q.f # lo>q/os

fitR-'F-<€f rqrv
frBr<]. g+m-ffi-o-q TsNcE Erfl"r $-Gr c{, Tfr-"[-d-{ s'rR{R {EflT{ sfrE q<

{{-flTC{ zil!-{ffi eoc 6r'iT€TE ffi-S fuc-q-{ <I{qi-c{< <x s-s-qG qt T-c{ rflrfu
qcx6fc-$ Rr<D-{T +-<l RCT(Q; <kqifR qfc{fcB< sril {{$'l-< qcs TRs <rc"m B'r< qn
<r{ Rc.l-r< Rr<5-{I n-<t q-<R; {ieotrqrfi q< 35TI a.a.c c{riT\e:nB Rwq r+rg-< ar$
+TIa< oq cqfircr el-q--{ <-r{ sq frr<D-{f +=rt <Tcq; {<rffi qTnrmg rilr4T
qc{rffr <-6r+ {q-l frDr<ere 

'grr 
Dtor< {c{ eo Dm frr<rqT $-fl qrnrq r <ffu

<lxqTq RBc-{t +ifo qR-r"ir{ s-<c\o q{ RrH erTE <lrr< Gfrrc ffiT ftft<q q\e$
qr{.R$ rc( RB6<'f sl-cq< $olTc\o €rg{ s-r< I

arK fr$5{f ,aa RWrs< {fffi lqnt< 'rffi+< ef\rfc-{< €ffi \a prcfr< qo)l
iolkc"l 

"qq 
RErrsK {E-rRt{ s{rc{l< q-il s-tl-< q< q'[cfifl< s'R a. qcb.r<-< {o)l

qkcq q-{6-o ir+.lfr< R{c{ i[+l.B-q-<-<-q rEFrE )b q6}1-q-< \o)1 vtkcq ,lcrf,g.rm

+.fr{lT qff"rq s-6< I

frsr<i €< {fffi Rqrs {Elqr< $n< +wn-<< €ffi \c cqzs< \o)1 stkc{ q$E
i[{tR< fr{c{ 1m "r<-<-<-ql-sFrcs ai'n REirs< "1ffi {E-rqT< 1fr-< +wn 6fies
rs qlqqqit{ <cq efqflqs qrfr rr{ Ers"t $-6< I

$rt{ ql-{H Rffi q< $IRutR {EltT{ sfrE ffi 1"r1qfiro U"rqfiE qfu<k-G

\o)e-5b sqf<qc-< fiRfl ql-c< q"s}66 <TcqRErq <w.rrc-<w"t \e Bs{q vqfr"a a6q
)e.c.o 'lrfl q<( c{Enffi qtEf"iPf< fulcs CsCq< r?-<qsq {I-q-T q.t qsTl <f<q- a
?x.;fiq-q cq]E )u.co oBrql r €II_{s '6m )et c$B 6Ersc{ RrrE R-GC-I gw qmqr<

rr 'lTfl q<( 'fTsrl{ TTB{ s'rrfl+rr{ 5]6 <r<q 8 'iTqwq cqtB :a. 'Bl{I qlTqlr<
q-sYs {T q\erlqffifua 

I

r+fr qtc{ frEE ft-rq ${nrc{ ErE-s .ff{srq.< Frct Rfu s-<]T {Erqr< lk qr <.7
D-{B qef<qr{ ks<q EBEffierqK qlBB {c{ rc,oge c$lB llTI r ..{ qEB {Tqc{
c-<-srR q{qT{ 'tTs{'t c'tcE G-rr qr<frG e q<-ffi .{r<frG qffi B-s qB& ),cqe
coffi ao] qa-s-{ qr< q<( Ep <mx ),818 cslE bmr qrq-$ fiilT frETCs< {.rrqlL<
{:l-IBr $r< REiI]e.< q'H s'{?rcs t8 'rsrl s{fc{] {g< qr< r sqryfrr+ frEq
<s.f|r<scf s E5a-+ +Tcs< wd REr<I ,4< qi-qls qt-s& frerg qEr\o-{ <lcr Rqiq
Eq"ilE{ $3IT <ra< Xr{+i'r< qc\5 rslls'iTstr-tT]x r

q5rs{ <TT Rwq $'q'flr?-c{< r$lcfl q-{c{lfrE 'tks-fl-{r Rl" qfl"Fl-{ frqre, Es'il6 Tr{
qqlqR-+-etm Ifr lm-f"qr<r< frqrs fu"i $-Es fix-q <R-\r"fusrr< RErq Eqflq.r{

1.a.

<lssfcq{ qffi 6<'Icqtft sfr.H ffrffi)
-"8 *



qkq.f # \o>q/os

$fuq'lE-c$ s-<o qrofi-< q-<'tE{ lRqi fil-{ $-<t RCnrR; fr-s q-<-frR :Ilcs s-1 67st
qlfr r q$Q rrrcar sR-R-d-< {fusrst q.ffi kqE s-E$ fiffig c<tri

Trqi< s<-q q'mfrco q-f,$'fR 
"flE RTrs BqtmE $;rcq I *TE REF, Eqflq-{ {r{

qrfrfu-+str< 1k. ttrq 1 ,! qcfrfu-s Eq'n.nq <lT Cfr.B-s $-{.f qcE {E-rqT< 1k-{
"fk<(6 S{|C{I CTcu[ qrf +f< {slts c'tt $54.cq I q1-5ql5l Cq.v1'ffi s-fl-Cfi ,ts
6q6a fijK.o1 1"rfkr s.fr-ir{< fru<E{r< q-{r cfi +-{tqrs

c{D s El"B-s qKl-fr-s q]-{$rq-{,q-fl {cEr frqrq qqr-cffi q-<-flR frB <rv-<rxr{-< $]-{c.t
fr-s<q ecfrEs{cq< D-{G qd{qc< qrltrs sB ,r,o8s c$lE B.m (E|sBgl {rr-rnr
q6-a :6ffi qrh]m< ql.irrrq I q qrkTn 'q;fu$ frqrs,{r{s {<s1 vqkq' al6q ,!ffi
Eqk{'t0-o qcs orlr< r e EqRGr< E5s <rw-t ),8qe c<rrB E'r$-Eq q;q 4;qffi,3
qdrg qfl q65 'll-r< |

frq1s {ku q-<-+IR v$7+t <Ro e5a I Ek-qrE R?rs <s"1.1 <sq rs UdB-{ +trs< qd
q-{q].q Rq"E< Rtsc-<t q< {<rcq T-gEr <lr{ REre, gq{q-{ Ikrs Rfr.c_<.tuf qr< 

r

frEfS frrq-< qf(cl Csl-s,-ltq frcry< A.)1 -is.t(."1q16< frErs Tq'611-r<=s6t .s s5-{1-E TTrq7 CT

vd w161-a RrqG frrq qwq, \o[ q<r[q]o qr$-6< 
I

q-<-f,rR w{qrn 'q1fup frEs,{l-{s wq{ rc-qfrq, {5-c{< elsl-{ {<-s]-c{< qTcllqt{<
q-$ rt is-fl <l-:r I

frs-<rq ffir qq fr-*"rcq qp-\e-l frfr-sE-<.66R qcsf )eq cqrc-+ Bms< c+G cqrso
q|{$cq< es-$ frTrs msiREr<[ ,q< q+c{ <tr[ c<cs 'irr< r

aBp S5a-4 sRfirq-{ w{tr't frWq E-$-{ TTcg< 3qffi[s Tqq-{q-qfr r qQ ,rgsq
<ica frEiq sq"rtm 1fr-< ull frBc<l-r$ ,4 r'rcs-< sd frfoarur< qstr {fl orffi,
q<l rq'TIfr s fr{ c\Tra s{-1fr-$-flTl. s xlcq-< q-6<-, <Ffr"iH{ Fr+E c"rq orl c<cs

"ftr< r

sfr{c{< ql&-.f s ffipqt efr'n{-c{ RBrfl qa 'tl<T-6{{ qcglq-q-l=F m r ecul.,tc<
qqE sfr{r{< qrcq-f \e G-(6m eBfficr< q-{] frE(-<I-r$ s rfq:T{'{ 6q-Tt{.Br r EE
qq6s fr$6<l qa {Ks-cfr {N:trsi=l_s @ Tr-q c<E w< fra{ eqrc{< ffi
RrrD-{l +;rT {l{ qaq 'fff,s-c{q qm]-{q-{s qs$ qrcercs qdH-@rq ut 1fr- c"rco

'ilr< I

/4 17 4-_-^<ry

<I(srcn{ q{frf c<tcnBft Tfr"F 6<ffi) 1&t >a



,{4,{q&fr qa s|{$tk.\g-'l qrc{r qft-s qqr{q s-{K qrsl

't"rfltrrg Eq-qlAE qfust"i "lfuT ffi"fl-{ srq] erE'{col<

qqr,il3r esB +.tR{R trRE 'ttrq 
q+r c{cs 'irr< I

qfffi1# qo>q/ob

qqqqGfr e< k+-m

nt qq e&frfk.{-q c

RE64 ,aa RErrs< flffi XrnN 1k< efWr< s'r< c' qr}-f<-< {o)l utk-c"f q-{6s

{tm< R{c{ -I{IB "r<-<-<-tr T'.g=Ncs slK q5[g{ 3is{ RErs Eq'ifq-{ frfuE s-{l q({

frq1q Ss"nm <m &e"ftKtulr qlm $Tlc+I qs< TG( Bce*l s-c< r

$l-f< q'HH qg[s'{ <lcr RWq Gq'fiqr+< Tfl'flr< Rffi q< ql&-"t qB"fiBE <E
1ifryeftm sM-WiosM frqrs rc.rrl Dffl {qRlL< c-s-{f< "fk<z6..h li]-cq q-dffi 

"fFo

$q'flrtrsrsll E{+trq o.us Dlot q-Hlfr <lrqrc< frWq Bs'ffqq qr\el q<( <rl qlull

qrcl ),eo).S) c+18 Brq r &rqm-{ 'tfu "tiw c{T{ffi q.|eftPrc RWq

Bs'll.q{ qrst q<( <ir i{W{ q(sl ),eeq..aq csTft Drol r RErq $qegqa4 q.mlB<

q-<qs{ q-qqefts q'{-qfl qrq <j3I {leT qcq +]-C{qrs({{BftT frWcs {,))o.G)

colB brfl e<( ffi frErcE ('eo.be mlB Dr+T r c<fr ffi ffifr-+ frWs

mq Eq'nqq q-ap6 ffiqq 'lRE <sT qqq )Tf,s'tR s elgt-w\oetgt RER $'qellq-c{ {f{
{Ei{ qrq qcQ..oo cflfr Bm I \e-fg1-wssrgl ftqiq sstm-o $1]{rfrE c'rcq$

rfrfu-s q<t qr\o-l I +TFr qq-T(TET <lR--qf< cfrfus qe*l-l a'ffi1e1aq e fucqq REJq

$Ro1q-4 <]{ qW{ qrs-'l ),qbc.su cotE DfO r \o)c-)e qqt<qc< Eq{-!l{ <r{ {.laf{

qrst$T'l6E' l,bSe.be mlE bffi r qdlq $'q?ilq"{ ga-ql-<*ql-q qrs-l ).c\9 Brot r

sjl-< E-q{ sr< (!', atcf"5fr6s effu{|{ qCT(q Tsq{ qicT frqrs Eq{i-q-{ cfr-"fq efqq

q-$-<tr E-flE-{ <16{ s'T ,a<i qfk-s-s< <-,cs r<FI frqrq Gsfln;r qrs{|{ Sq';pq aia

.{ry(q, sM s w-\gsM frpq Esttnr* Tl]flfrB cor(Ifr{ wfrfu-s qslBt

+i-E4lEI <Kqf< wqfks frrfs Eq'fiqq <ra r<Fi, s<q q1qlfi--< q-<els-{ {:[rRI

cfrfus re qrrs=t&frs qt qs*lt Eq{i-qq <tx ssfit+ q<i Bq'flmxx-sf <I{q]-<

qq'T\9=r< trrs-K qsx'Ei Bq'imE <rqfr "flrDq I w6E D-EG qqf<qc< $'qa1q4 <r{ q{rl{

ig wcfffu-<F-v=fm lfr qc< q,tr88 ffiE Dr+1 r e v-dt'fu-s <x $ffiu qd q,trss

cs'rtr brfl 'nffi {Erqt< Tr-srr +.r< ,{]-q=$ "Fflrx 3p-fi R?rcE-< {q]q< Ifr<
"ffu flffi RETce.< {.IJRT{ >.cv bfO ${fc{f{ w* ai"F{qfip si]-< esf< $-c{ I

qqM s,rr(T{ {$ cqfrs ,4sE rfr-"ieqs tk+r+t E6tir-r{-{ {"ffk{T-{tqn I

n/,; -66-* q- 77 ,-'*-'-
@

31(etcq-f qffi c<'X6q?ft TR"F (frffi) 1tt >c



qlcq.t# io)q/ox

v. sfr"rcqr tfiffitprf

b.) T{IF ,.{T( 'Iilfr "r<-<-q $oIT6o. \o)c-)e qd<qc-T< furr<< efuE q,b88 crrB Drsl
frqrs ES"m={ TIl )T'i-€lcx.< frrrx Erfl"r s-<l qm-cq r {slq\o q-{Tt?r frqre, Es'ffq-{ <ir
eEffi E& :.cv Brot*qtq $-{l.Ts< r q qlegcr< {c<l_
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E) futstqtrvftn fqrt ta.c cquitsilE s$ts iflers-q TrtiD ,{<( q8e flrtts{tD
c<-Blq $tS q< ?it$a6u )8% <E qcq rorBDrfl; q<q
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c<-Brq q<( {f,stR 

"tl-c-\e-< 
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