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S;>C>JKXIB& F>& <;<BF>?EIL>& <=OBGP& GIWQC<B>0& U@>A<& G<B& EIF<W>=BGQ& GP@FN& <;P&

FNL&O=H@N&F>S&CNG G<B&<;P&<SFQ&S;>C>JKXIF<B&G<FQ&;P@>&IKL<B&>=MH&N&<;PW<@N&

<CC<JHV& G<S@KE>S& <LQC>J<& FBV& G<F<L<CZ@IBV& F>S& GQMI& ;ICQFN0& FNL& <;P@F<@H&

F>S&<;P&F>L&@F<MEP&G<B&FNL&FBEH&ABQMI@NV&F>S&CNG @I&@OU@N&EI&F<&IL<CC<GFBGQ&

G<?@BE<8

"UC>V0& ;<=>S@BQX>LF<B& F<& <;>FICU@E<F<& FNV& EICUFNV& @I& ;KL<GIV& G<B&

AB<J=QEE<F<0&IRQJ>LF<B&@SE;I=Q@E<F<&G<B&@O>CBQX>LF<B&F<&<;>FICU@E<F<8&a@>L&

<W>=Q& FNL& IF<B=K<& F<& T<@BGQ& @SE;I=Q@E<F<& ;>S& IRQJ>LF<B& IKL<B& JB< FNL& FBEH&

ABQMI@NV& F>S&CNG0& F>&EIBGFP&;I=BMZ=B>&GU=A>SV&;>S& FNL&@SEWU=IB& L<& UOIB& G<B&

FNL& IFH@B<& AB<L>EH& CNG \;IC<FIK<^& ;>S& M<& O=IB<@FIK& Z@FI& L<& @SEWU=IB& N&

I;ULAS@N8& a@>L& <W>=Q& F>SV& G<F<L<CDFUV& F<& T<@BGQ& @SE;I=Q@E<F<& ;>S&

IRQJ>LF<B& IKL<B& JB<& FNL& UG;FD@N& ;>S& M<& UO>SL& @FNL& FBEH& F>S& CNG, JB< FNL&

<;>A>FBGPFNF<& FNV& I;ULAS@NV& <LQC>J<& FNL& ASL<EBGPFNF<& F>S& ;ICQFN G<B& FNL&

<;P@F<@H& F>S& <;P& F>& @F<MEP& G<B& FNL& J=HJ>=N& <;P@TI@N& F>S& <=OBG>?&

GIW<C<K>S8
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1. I&/=J?J)

!F> ;=ZF>&GIWQC<B> JKLIF<B&<L<W>=Q&@F>&@G>;P&FNV&I=J<@K<V&<SFHV&G<B&EB<&

IB@<JDJH&@F>&WS@BGP&<U=B>8&7;K@NV0&<L<WU=IF<B&@F<&O<=<GFN=B@FBGQ&F>S&<I=K>S0&

FBV&BABPFNFUV&F>S0&;ZV&ANEB>S=JIKF<B0&IRQJIF<B&G<B&EIF<WU=IF<B8&,<=>S@BQX>LF<B&>B&

E>=WUV& F>S& <I=K>S& \CNG, LNG) G<B& >B& O=H@IBV& F>S \@F>L& >BGB<GP& F>EU<0& @F>L&

TB>ENO<LBGP0&GC;8^.

1.1 4'%5@3

!FPO>V& FNV& EICUFNV& <SFHV& IKL<B& N& <LQCS@N& FNV& I;ULAS@NV& JB<& FN& AB<L>EH&

WS@BG>?&<I=K>S0&FN&@SE;KI@H&F>S&@I&IBABGUV&E>LQAIV0&FNL&IB@<JDJH&F>S&@I&IBABGUV&

WBQCIV& G<B& FNL& EIF<W>=Q& FDL& WB<CZL& G<B& ;ZCN@N& F>S& ;I=BIO>EUL>S& @F>SV&

FICBG>?V& G<F<L<CDFUV8& !G>;PV& IKL<B& N& IRS;N=UFN@N& O=N@FZL& b8#8& <;P&

I;BOIB=H@IBV&F>S&AISFI=>JILH&G<B&F=BF>JILH&F>EU<&\RIL>A>OIK<&GC;^&@I&;I=B>OUV&

;>S& AIL& UOIB& ;=>J=<EE<FB@FIK& E<G=>;=PMI@E<& G<B& & EI@>;=PMI@E<& L<&&

@SLAIM>?L&EI&F>&IMLBGP&AKGFS>&bS@BG>?&#I=K>S8

!HEI=<& F>& c& 7CCNLBGP& d& WS@BGP& <U=B>& IB@QJIF<B& @FNL& 7CCQA< <;P& F>& 6eef&

;=>I=OPEIL>&<;P&FNL&-D@K<&G<B& FNL&#CJI=K<&EI&;=>>=B@EP&L<&G<C?]IB& F<&UL<&

;UE;F>& ;I=K;>S& FDL& ILI=JIB<GZL& <L<JGZL& FNV& 7CCQA<V81 ">&:IMQLB>0& DV& F>&

G?=B>& @S@F<FBGP& F>S0& G<M>=KXIB& <;>W<@B@FBGQ& FBV& MI=E>WS@BGUV& F>S& BABPFNFIV8&

7KL<B& IC<W=?FI=>& <;P& F>L& <U=<0& UOIB& EIJ<C?FI=N& MI=E>JPL>& A?L<EN& <;P& F>&

;IF=UC<B>0&E;>=IK& L<&S;>G<F<@FH@IB&QEI@<& F>L&NCIGF=B@EP&@I&;>CCUV&O=H@IBV&

G<B&N&G<?@N&F>S&UOIB&@NE<LFBGQ&EBG=PFI=IV&I;B;FZ@IBV&@F>&;I=BTQCC>L&@I&@OU@N&

EI&F>SV&QCC>SV&\SJ=>?V&G<B&@FI=I>?V^&SA=>J>LQLM=<GIV8&

%& EIF<W>=Q& G<B& N& AB<L>EH& F>S& WS@BG>?& <I=K>S& JKLIF<B& EI& G<FQCCNC<& AKGFS<&

<JDJZL&– G<FQ&G<LPL<&S;>JIKDL&– G<B&N&<LFK@F>BON&S;>A>EH&<;>FICIK&JB<& FNL&

7CCQA<& EK<& <;P& FBV& EIJ<C?FI=IV& <L<;FSRB<GUV& S;ILA?@IBV8& %& SC>;>KN@N& FNV&

1
#48:� !,#'
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SCBG>FIOLBGHV& S;>A>EHV& G<B& N& EICC>LFBGH& IS=IK<& O=H@N& F>S& <I=K>S& MUFIB& DV&

T<@BGH& ;=>g;PMI@N& FNL& ICCNL>;>KN@N& FNV& ABIMLZV& <L<;FS@@PEILNV&

FIOL>C>JK<V&F>S&WS@BG>?&<I=K>S&G<B&FNL&;I=<BFU=D&<LQ;FSRN&G<B&IW<=E>JH&FNV&

@I&IBABGUV&IW<=E>JUV&@F>L&ICCNLBGP&OZ=>8hfi

1.2 7./&'@*+62&%

">&WS@BGP&<U=B>&UOIB&<;>GFH@IB& BAB<KFI=N @NE<@K<&FBV&FICISF<KIV&AIG<IFKIV8&"<&

EIJQC<& G>BFQ@E<F<& WS@BG>?& <I=K>S& @I& !BTN=K<0& :U@N& #L<F>CH0& #CJI=K<& G<B&

7S=Z;N0& ;>S& >ANJ>?LF<B& EU@D& ABGF?DL& <JDJZL& @FBV& G<F<L<CZF=BIV& OZ=IV&

@SETQCC>SL&@NE<LFBGQ&@FNL&>E<CH&;<=>OH&ILU=JIB<V8&1<B&@FN&3P=IB>&#EI=BGH0&

F<& G>BFQ@E<F<& WS@BG>?& <I=K>S& <;>FIC>?L& @NE<LFBGH& ;NJH& ILU=JIB<V& JB<& F>L&

>BGB<GP& G<B& TB>ENO<LBGP& F>EU<& CPJD& FNV& ISG>CK<V& O=H@NV& G<B& FNV& G<M<=PFNFQV&

F>S&DV& G<?@BE>8& "<& G>BFQ@E<F<& WS@BG>?& <I=K>S& @I& <;>E<G=S@EULIV& ;I=B>OUV&

IKL<B& <RB>;>BH@BE<& EPL>& IQL& N& FBEH& <J>=QV& GQLIB& TBZ@BEN& FN& AB<ABG<@K<&

SJ=>;>KN@NV&H&@SE;KI@NV& F>S&WS@BG>?&<I=K>S& G<B& EIF<W>=QV& F>S&EI& F<& IBABGQ&

;C>K<&@FBV&OZ=IV&G<F<LQCD@NV8

">& WS@BGP& <U=B>& S;Q=OIB& DV& jRN=Pj0& ANC<AH& G<M<=P& EIMQLB>0& G<B& jSJ=Pj&

EIMQLB>& ANC<AH& EI& GSE<BLPEILIV& <L<C>JKIV& T<=?FI=DL& SA=>J>L<LM=QGDL8& %&

;<=>S@K<&<A=<LZL&@S@F<FBGZL&P;DV&QXDF>& G<B& AB>RIKAB>& QLM=<G<0& EIBZLIB& FN&

MI=E>JPL>& A?L<EN& F>S& <I=K>S8& ">& SA=PMIB>0& PF<L& S;Q=OIB0& ;=U;IB& L<&

<;>E<G=?LIF<B&CPJD&FNV&F>RBGPFNF<V&G<B&FNV&AB<T=DFBGPFNFQV&F>S8&+B&<L<C>JKIV&

NCK>S&@I&G>BFQ@E<F<&;C>?@B<&@I&QXDF>&IKL<B&@I&JILBGUV&J=<EEUV&O<ENCUV0&G<B&@I&

;>C?&CKJIV&EPL>&;I=B;FZ@IBV&IKL<B&>BG>L>EBGQ&@SEWU=>S@<&N&IGEIFQCCIS@H&F>S8&

"<&G>BFQ@E<F<&F>S&WS@BG>?&<I=K>S&T=K@G>LF<B&@SLHMDV&@I&I;<WH&EI&@F=ZE<F<&

J?]>S& H& <LSA=BFZL0& >;PFI& N& ;<=>S@K<& SA=PMIB>S& <;>AKAIF<B& @FN& T<GFN=B<GH&

<L<JDJH& F>S& MIBBG>?& <@TI@FK>S8& "<& G>BFQ@E<F<& WS@BG>?& <I=K>S& EI& <RBPC>JN&

<L<C>JK<& T<=?FI=DL& SA=>J>L<LM=QGDL& IKL<B& JLD@FQ& G<B& DV& !"#$%&'($()

&*'+*!,-'%$-,8& 7LZ& F>& SJ=P&WS@BGP& <U=B>& G<B& F<&@SE;SGLZE<F<& T=K@G>LF<B&

G>LFQ& H& @I& @SLAS<@EP& EI& G>BFQ@E<F<& ;IF=IC<K>S0& F>& RN=P& WS@BGP& <U=B>&

T=K@GIF<B&@SLHMDV&@I&<LIRQ=FNF<&G>BFQ@E<F<8&#SFP&>WIKCIF<B&@F>&JIJ>LPV&PFB&N&
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;CIB>LPFNF<& FDL& RN=ZL& WS@BGZL& <I=KDL& ;=>U=OIF<B& <;P& GN=>JPL>& F?;>S& kII 

;>S&;=>U=OIF<B& <;P& OI=@<K<&WSFQ8&lCC<& RN=Q&WS@BGQ& <U=B<&@ONE<FKX>LF<B& @I&

EU=N&T<MUDL&CIG<LZL0&P;>S&N&;KI@N&G<B&N&MI=E>G=<@K<&UO>SL&S;I=TIK&FBV&FBEUV&

;>S&>ANJ>?L&@F>&@ONE<FB@EP&;IF=IC<K>S8&';Q=OIB&I;K@NV&G<B&N&ABQG=B@N&EIF<R?&

&*,.*(&'/,"*)(012"*)(associated gas), ;>S&@OIFKXIF<B&EI&<=JP&;IF=UC<B>0&G<B&'3)

&*,.*(&'/,"*) 4) 5*&#!"6) (012"*) (nonassociated or natural gas), F>& >;>K>&

ANEB>S=JIKF<B& <LIRQ=FNF<0& GS=KDV& <;P& GN=>JPL>& F?;>S& kkk8& ">& @SLAS<@EUL>&

<U=B>& ;>S& IKL<B& AB<CSEUL>& @F>& <=JP& ;IF=UC<B>0& <;ICISMI=ZLIF<B& G<FQ& FNL&

;<=<JDJH& CPJD& FNV& IGFPLD@NV& FNV& ;KI@NV8& 7QL& F>& <=JP& ;IF=UC<B>& IKL<B&

S;U=G>=>0& FPFI& EU=>V& F>S& <I=K>S& EIF<L<@FI?IB& ;=>V& F<& I;QLD& G<B& @ONE<FKXIB&

UL<& @G>?W>& <I=K>S0& F>& >;>K>& S;P& @SJGIG=BEULIV& @SLMHGIV& E;>=IK& L<&

IGEIF<CCISFIK&<LIRQ=FNF<8hmi

">& WS@BGP& <U=B>& @I& @?JG=B@N& EI& F>& ;IF=UC<B>& UOIB& EIJ<C?FI=N& MI=E>JPL>&

A?L<EN8& 7R<@W<CKXIB& G<C?FI=N& ;>BPFNF<& G<?@NV0& EIJ<C?FI=>& T<MEP& MI=EBGHV&

<;PA>@NV& I@FK<V& \EUO=B& G<B& 65& n^& G<B& AIL& <;<BFIK& <;>MHGIS@N& @F>& OZ=>&

O=H@NV0& <W>?& AB<LUEIF<B& EI& AKGFS>8& "UC>V& UOIB& F>& T<@BGP& ;CI>LUGFNE<0& PFB& F<&

G<S@<U=B<& F>S& UO>SL& FBV& CBJPFI=IV& ;I=BT<CC>LFBGUV& I;B;FZ@IBV& <;P& F<&

G<S@<U=B<&PCDL&FDL&@SET<FBGZL&G<S@KEDL&>BGB<GHV&G<B&TB>ENO<LBGHV&O=H@NV8

1.2.1 BK3*A0(&%.2J"9>=&*>%*L./&'@*=62&%

">&WS@BGP& <U=B>& IKL<B& UL<& EIKJE<& <;P& SA=>J>LQLM=<GIV @I& <U=B<& E>=WH& G<B&

<;>FICIKF<B&GS=KDV&<;P&EIMQLB>0&;=>;QLB>0&T>SFQLB>8&">&CIJPEIL>&WS@BGP&<U=B>&

;>S& PF<L& JILLBUF<B& AIL& IKL<B& G<B& FP@>& G<M<=P0& T=K@GIF<B& @FBV& ;I=B@@PFI=IV&

;I=B;FZ@IBV& @F>& S;UA<W>V8& "<& S;>CIKEE<F<& <;P& WSFBGH& G<B& XDBGH& ?CN& ;>S&

T=UMNG<L& GQ;>FI @FNL& I;BWQLIB<& FNV& JNV& IR<BFK<V& AB<WP=DL& JIDC>JBGZL&

<L<G<F<FQRIDL0&S;>OZ=N@<L0&MQWFNG<L&@F>&I@DFI=BGP&FNV&JB<&;>C?&G<B=P&GQFD&

<;P& FI=Q@FBIV& ;>@PFNFIV& CQ@;NV& G<B& QCCDL& BXNEQFDL0& ;>S& Q@GN@<L& TUT<B<&

FI=Q@FB<& ;KI@N8& ,=>V& F>& I@DFI=BGP& FNV& JNV& N& MI=E>G=<@K<& <SRQLIF<B8&

$I=E>G=<@K<&G<B&;KI@N&UO>SL&DV&<;>FUCI@E<&L<&@;QX>SL&>B&AI@E>K&EIF<R?&FDL&
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<FPEDL& QLM=<G<& FNV& XDBGHV& G<B& WSFBGHV& ?CNV& JB<& L<& ;<=<OMIK& F>& CIJPEIL>&

`MI=E>JILUV&EIMQLB>Y0&T<@BGP&@S@F<FBGP&F>S&<I=K>S&@F<&UJG<F<&FNV&JNV8

_L<V& ;=<GFBGPV& G<LPL<V& CUIB& PFB0& ;B>& G>LFQ& @FNL& I;BWQLIB<& >B& @SLMHGIV&

ISL>>?L&FNL&;<=<JDJH&;IF=IC<K>S0&ILZ&;B>&T<MBQ0&;U=<&<;P&F<&F=K<&OBCBPEIF=<0&

S;Q=OIB&;I=B@@PFI=>&WS@BGP&<U=B>8&7;K@NV&WS@BGP&<U=B>&;<=QJIF<B&PF<L&N&?CN&

;>S& ;=>U=OIF<B& <;P& ABQW>=>SV& XDLF<L>?V& >=J<LB@E>?V& AB<@;QF<B& EI FN&

EI@>CQTN@N& FDL& CIJPEILDL& EIM<LB>JPLDL& EBG=>>=J<LB@EZL& G<B& ;=>G?;FIB&

EIMQLB>8& #SF>K& >B& EBG=>>=J<LB@E>K& <;<LFZLF<B& G>LFQ& @FNL& I;BWQLIB<& FNV& 9NV&

P;>S& S;Q=OIB UCCIB]N& >RSJPL>S0& <CCQ& G<B& @F>& ;I;FBGP& @?@FNE<& FDL&

;I=B@@PFI=DL& XZDL& G<B& F>S& <LM=Z;>S8& _L<V& F=KF>V& F=P;>V& ;<=<JDJHV&

EIM<LK>S& ILI=JIKF<B& EU@D& <TB>JILZL& AB<ABG<@BZL8& ,>C?& T<MBQ& GQFD& <;P& FNL&

I;BWQLIB<&FNV&JNV&S;Q=O>SL&<U=B<&;C>?@B<&@I&SA=>JPL>&G<B&EP=B<&QLM=<G<0&G<B&

G<MZV&<LU=O>LF<B&;=>V&FNL&I;BWQLIB<&@SL<LFZLF<V&ABQW>=<&EIF<CCBGQ&@F>BOIK<&

;<=QJ>LF<B& ;=ZF<& QXDF>0& >RSJPL>0& AB>RIKAB>& F>S& QLM=<G<0& <=JP& G<B& LI=P& G<B&

@FN& @SLUOIB<& GQFD& <;P& FNL& I;KA=<@N& FNV& FI=Q@FB<V& ;KI@NV& AKA>SL& FICBGQ& G<B&

EIMQLB>8

$ID=NFBGQ0&EB<&QCCN&<BFK<&ANEB>S=JK<V&WS@BG>?&<I=K>S&IKL<B&N&ANEB>S=JK<&F>S&

<;P& ;IF=IC<B>@OB@FPCBM>SV& \opq& rstqur^8& %& AB<ABG<@K<& WS@BGHV& ;S=PCS@NV&

;B@@>@OB@F>CKMDL&@I& MI=E>G=<@KIV& <=GIFQ&;QLD&<;P& F>SV& 455& vw& E;>=IK& L<&

>ANJH@IB&@F>&@ONE<FB@EP&WS@BG>?&<I=K>S8&hfi

1.2.2 M5=2N0*<%&>=/(,>?$*7./&'%8*+"29%.

%& @NE<@K<& FDL& ;<=<JDJZL& OD=ZL& WS@BG>?& <I=K>S& IR<=FQF<B& <;P& F<&

AB<MU@BE<& <;>MUE<FQ& F>SV8& +B& IFH@BIV& ;<=<JPEILIV& ;>@PFNFIV& UO>SL& <SRNMIK&

DV& <;>FUCI@E<& FNV& <LQ;FSRNV& FDL& ABGF?DL& <JDJZL& WS@BG>?& <I=K>S8&

7;B;=P@MIF<0& N& O=H@N& WS@BG>?& <I=K>S& UOIB& F=<THRIB& F>& ILAB<WU=>L& ;>CCZL&

G<F<L<CDFZL&CPJD&FNV&ISG>CK<V&O=H@NV&G<B& FNV&G<M<=PFNFQV&F>S&DV&G<?@BE>8&

"<& EIJQC<& G>BFQ@E<F<& GQL>SL& ;B>& ICGS@FBGH& >BG>L>EBGQ& FNL& I;ULAS@N& JB<& FBV&

IJG<F<@FQ@IBV& I;IRI=J<@K<V& G<B& EIF<W>=QV& F>S& WS@BG>?& <I=K>S8& %& ;<=<JDJH&
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WS@BG>?&<I=K>S&AI&@OIFKXIF<B&EPL>&EI&F<&AB<MU@BE<&<;>MUE<F<8&9B<&;<=QAIBJE<0&

N& ;<=<JDJH& WS@BG>?& <I=K>S& F>& 455x& @FBV& %,#& HF<L& x4yz65^e& {m0& ILZ& @FBV&

OZ=IV& FNV& ;=ZNL& !>TBIFBGHV& _LD@NV& fy5z65^e& {m8& "NL& 6|6|455y& F<&

TIT<BDEUL<& G<B& ;BM<LQ& <;>MUE<F<& WS@BG>?& <I=K>S& FDL& %,#& HF<L& ;I=K;>S&

5.45×10^64&{m0&ILZ&<SFQ&FDL&OD=ZL&FNV&;=ZNL&!>TBIFBGHV&_LD@NV&;I=K;>S&

58.3×10^64& {m8& #SFH& N& AB<W>=>;>KN@N& EIF<R?& ;<=<JDJHV& G<B& <;>MIEQFDL&

>WIKCIF<B&@FN&AB<W>=IFBGH&<LQ;FSRN&FDL&ABGF?DL&EIF<W>=QV&G<B&AB<L>EHV8&lCCIV&

OZ=IV&EIJQC>B&;<=<JDJ>K&WS@BG>?&<I=K>S&IKL<B&>&1<L<AQV0&N&+CC<LAK<0&F>&)=QL0&

N&3ILIX>SUC<0&N&:IJQCN&3=IF<LK<0&N&->SE<LK<0&F>&:IRBGP0&N&1KL<&G<B&N&9I=E<LK<8&

"<& EIJQC<& G>BFQ@E<F<& WS@BG>?& <I=K>S& @FBV& OZ=IV& F>S& ,I=@BG>?& 1PC;>S, FN&

*BJN=K<&G<B&FNL&)LA>LN@K<&<LFBEIFD;KX>SL&F>&;=PTCNE<&FNV&<;P@F<@NV&<;P&FBV&

G<F<L<CZF=BIV&OZ=IV0&>;PFI&<;<BFIKF<B&N&SJ=>;>KN@N&F>S&WS@BG>?&<I=K>S&JB<&FN&

EIF<W>=Q& F>S8& (PJD& FNV& @OIFBGQ& EBG=HV& OD=NFBGPFNF<V& FDL& AIR<EILP;C>BDL

EIF<W>=QV& SJ=>;>BNEUL>S&WS@BG>?&<I=K>S& G<B& FDL& EIJQCDL&<;>@FQ@IDL&;>S&

;=U;IB& L<& AB<LSM>?L0& N& O=H@N& F>S& SJ=>;>BNEUL>S& WS@BG>?& <I=K>S& AIL& IKL<B&

;QLF<&@SEWU=>S@<&<;P&>BG>L>EBGH&;CIS=Q8

"<& TIT<BDEUL<& ;<JGP@EB<& <;>MUE<F<& WS@BG>?& <I=K>S& FNL& 6|6|455y0&

<LU=O>LF<L&@I&6fe8}z65^64&{m8&"NL&;=ZFN&MU@N&G<FUO>SL&>B&OZ=IV&FNV&;=ZNL&

!>TBIFBGHV& _LD@NV0& EI& F<& EIJ<C?FI=<& G>BFQ@E<F<& L<& T=K@G>LF<B& @FN& .SFBGH&

!BTN=K<0&ILZ&U;>LF<B&>B&OZ=IV&FNV&:U@NV&#L<F>CHV8&%&<?RN@N&FDL&TIT<BDEULDL&

<;>MIEQFDL&@I& <SFUV& FBV& A?>& EIJQCIV&;I=B>OUV& >WIKCIF<B& @I& <L<GQCS]N& LUDL&

G>BF<@EQFDL&<CCQ&G<B&@I&I;<L<RB>CPJN@N&FDL&HAN&JLD@FZL8&7LZ&F<&<;>MUE<F<&

FNV&#W=BGHV&G<B&FNV&3>=IK>S&#EI=BGHV&;<=>S@BQX>SL&EIKD@N0&F<&<;>MUE<F<&FNV&

.SFBGHV& 7S=Z;NV& UO>SL& <SRNMIK& @NE<LFBGQ& CPJD& FNV& <LQ;FSRNV& LUDL&

G>BF<@EQFDL&@FN&3P=IB>&$QC<@@<8hmi
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/:89;9<'=>='/9?;6@749'A939?B?C';94'9ADEF79G9'HI@4;DJ'923:DI2

1.2.3 BK3*(">=L62">=&*>%*L./&'@*=62&%

7;IBAH& @F>& I@DFI=BGP& FNV& JNV& T=K@GIF<B& S;P& ;KI@N0& EB<& ;>@PFNF<& <;P& F>&

<;PMIE<& <LIT<KLIB& I?G>C<& @FNL& I;BWQLIB<& P;>S& I;BG=<FIK& @KJ>S=<& EBG=PFI=N&

<FE>@W<B=BGH&;KI@N8&#;P&IGIK&;<=<C<ETQLIF<B&@I&@DCHLIV&EBG=HV&AB<EUF=>S&G<B&

S;P& O<ENCH& ;KI@N& >ANJIKF<B& @I& G>LFBLH& E>LQA<& ;=>GIBEUL>S& L<& S;>@FIK& EB<&

;=ZFN& I;IRI=J<@K<& JB<& L<& <;<CC<JIK& <;P& FBV& <LI;BM?ENFIV& ;=>@EIKRIBV8& !FNL&

;I=K;FD@N& FDL& EIJQCDL& <;>MIEQFDL& FNV& 1ILF=BGHV& #@K<V& <SFUV& >B& I=J<@KIV&

JKL>LF<B&I;K&FP;>S&G<B&WS@BGQ&IGIK&G=<FB>?LF<B&>B&<=GIFQ&O=H@BEIV&;=>@EIKRIBV8&

">&G<M<=P&;B<&`WS@BGP&<U=B>Y&M<&F<RBAU]IB&I?G>C<&DV&F<&@?L>=Q @I&<JDJ>?V&

EI& ABQEIF=>&<;P&y&DV& G<B& ~}& KLF@IV& G<B& EI&;KI@N&<;P&455&DV&68x55& �rp& &;>S&

IC<FFZLIB&F>L&PJG>&F>S&G<FQ&y55&W>=UV8&7LABQEI@<0&@I&<;>@FQ@IBV&<;P&y~&DV&

G<B& 6y5& OCE8& ;<=IETQCC>LF<B& @F<ME>K& JB<& FN& AB<FH=N@N& FNV& ;KI@NV& @F>&

I;BMSENFP& I;K;IA>8& !F>SV& @F<ME>?V& <SF>?V& S;Q=O>SL& @F=>TBC>GBLNFH=IV&;>S&

@SE;BUX>SL&F>&<U=B>0&ILZ&FNL&<;<=<KFNFN&JB<&FNL&GKLN@H&F>SV&ILU=JIB<&<LFC>?L&

G<KJ>LF<V& CKJ>& <;P& F>& KAB>& F>& <U=B>8& !I& EI=BG>?V& @F<ME>?V0& IBABG>K& GBLNFH=IV&

G<KJ>LF<V& CKJ>& <U=B>& ;<=QJ>SL& NCIGF=B@EP& IR<@W<CKX>LF<V& ILU=JIB<& JB<& FN&

CIBF>S=JK<& F>S& @F<ME>?8& !F>SV& @F<ME>?V& S;Q=O>SL& I;K@NV& EIF=NFUV& JB<& FNL&

;>@PFNF<&<I=K>S&;>S&ABU=OIF<B& G<B& IBABG>K& AB<OD=B@FUV&SJ=ZL&JB<& L<&<W<B=>?L&

2
#48:� !,#'
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SA=<FE>?V& G<B& QCCIV& ;=>@EIKRIBV& <;P& F>& <U=B>8& 7LABQEI@<& @F>SV& <JDJ>?V&

S;Q=O>SL& G<B& T<CTKAIV&;>S& CIBF>S=J>?L&@<L&ABGCKAIV& <@W<CIK<V0& G<B& UO>SL& FN&

ASL<FPFNF<&L<&GCIK@>SL&<;>E>LZL>LF<V&UL<&FEHE<&F>S&<JDJ>?&;=>GIBEUL>S&L<&

JKL>SL& EI& <@WQCIB<& I=J<@KIV& @SLFH=N@NV& G<B& <LFBG<FQ@F<@NV8& aC<&

;<=<G>C>SM>?LF<B&<;P&E<G=BQ&EI&FN&T>HMIB<&NCIGF=>LBGZL&S;>C>JB@FZL&@F>SV&

EIJQC>SV& @F<ME>?V& ICUJO>S8& "BV& ;CN=>W>=KIV& @SCCUJ>SL& IBABG>K& <B@MNFH=IV&

F>;>MIFNEUL>B& G<FQ& EHG>V& F>S& <JDJ>?& <CCQ& G<B& F<& `J>S=>SLQGB<Y0& =>E;>FBG>K&

ENO<LB@E>K&I;QLD&@I&=PAIV&;>S&E;>=>?L&L<&GBLNM>?L&EU@<&@F>L&<JDJP&G<B&L<&

IRIFQX>SL FNL&G<FQ@F<@H&F>S8&hfi

1.3 O=/&',*1=2='>02&/>&',*7./&'%8*+"29%.

">& WS@BGP& <U=B>& T=K@GIF<B& @I& S;PJIB<& G>BFQ@E<F<& G<B& ANEB>S=JIKF<B& G<FQ& FN&

EIF<EP=WD@N& SA=PTBDL& EBG=>>=J<LB@EZL& GQFD& <;P& FNL& I;KA=<@N& S]NCZL&

MI=E>G=<@BZL& G<B& EIJQCDL& ;BU@IDL8& 7KL<B& EN& F>RBGP0 G<M<=P0& Q>@E>& G<B&

QO=DE>0& AIL& AB<C?IF<B& @F>& LI=P& G<B& @I& @SJGULF=D@N& xn& UDV& 6xn& G<FY& PJG>&

@F>L& <U=<& E;>=IK& L<& <L<WCUJIF<B8& 9B<& FNL& EIKD@N& FDL& IR& <I=KDL& GBLA?LDL&

I;BTQCCIF<B&G<B&;=>@AKAIF<B&>@EH8

">&WS@BGP&<U=B>& IKL<B& IC<W=?FI=>&<;P& F>L&<U=<&G<B&@I&;I=K;FD@N&AB<==>HV&

AB<WI?JIB& I?G>C<& @FNL& <FEP@W<B=<8& %& @OIFBGH& ;SGLPFNF<& IKL<B& �@O& �& 50xe&

\<U=<V�6^&UDV&G<B&50y5x&\7(.#^8&%&GBLNE<FBGH&@SLIGFBGPFNF<&IKL<B&L&�&6~&�&65�y&

{4|ru�& 0& MI=E>G=<@K<& <LQWCIRNV& �& yx5& >w& UDV& yf5& >w& \@F>L& <U=<^0& EUJB@FN&

F<O?FNF<& <LQWCIRNV& 50m5& UDV& 50mx& {|ru�0& MI=E>G=<@K<& G<?@NV& JB<& C& �& 6&

\@F>BOIB>EIF=BGP^& 6ex5& >w& UDV& 4555& >w0& ICQOB@FN& ;KI@N& WS@BG>?& <I=K>S& �& 6}&

{�t�0&{t�&w�&4n&�&660}n&@F<&G<S@<U=B<8

%& AB<W>=Q& F>S& WS@BG>?& <I=K>S& <;P& F>& ;IF=UC<B>& UJGIBF<B& @F>& PFB& IKL<B& EB<&

S;PMI@N&S;P&IRUCBRN8&aOB&EPL>&ABPFB&EIMQLB>&E;>=IK L<&;<=<OMIK G<KJ>LF<V&G<B&

F<& @G>S;KAB<& <CCQ& ABPFB& <L<G<C?;F>LF<B G<B& LU<& G>BFQ@E<F<8& )AB<KFI=<& @FBV&

;<JDEULIV& IGFQ@IBV& FBV& #CQ@G<V& G<B& FBV& !BTN=K<V& S;Q=OIB& UL<V LU>V

@ONE<FB@EPV, >B SA=KFIV&EIM<LK>S. �Q=N&@FNL&BABPFNF< FDL&;<J>G=S@FQCCDL&L<&
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IJGCDTKX>SL&@F>&I@DFI=BGP&F>SV&QCC<&EP=B<&EBG=HV&EQX<V0&S;Q=O>SL& FI=Q@FB<&

<;>MUE<F<&SA=BFZL0&;QJ>S&ANC<AH&P;>S&@F>&I@DFI=BGP&F>S&S;Q=OIB&EIMQLB>&F>&

>;>K>& E;>=IK& L<& <;ICISMI=DMIK& G<B& L<& O=N@BE>;>BNMIK& <=JPFI=<& @<L&

G<?@BE>8hmi

1.4 48/>=/0 >%.*7./&'%8*+"29%.

">& WS@BGP& <U=B>& IKL<B& EIKJE<& SA=>J>L<LM=QGDL& @I& <U=B<& G<FQ@F<@N8&

#;>FICIKF<B& GS=KDV& <;P& EIMQLB>& \& w�~& ^& G<B& <LHGIB& @FN& 4N& +BG>JULIB<& FDL&

<I=KDL&G<S@KEDL8&!FNL&6N&+BG>JULIB<&<LHG>SL&F<&TB>ENO<LBGQ&<U=B<&\& BAB<KFI=<&

F>RBGQ& ^0&;>S&;<=<@GISQX>LF<B& EI&;S=PCS@N&H&<;P@F<@N&;=>�PLFDL&QLM=<G<&

G<B&EI&<;>BG>APEN@N&G<B&@OQ@N&;=>�PLFDL&;IF=IC<K>S&H&WS@BGZL&<I=KDL8&!FNL&

mN&+BG>JULIB<&<LHG>SL&F>&SJ=<U=B>&\&���&^0&;>S&;<=QJIF<B&<;P&FNL&GC<@E<FBGH&

<;P@F<RN& F>S&;IF=IC<K>S0& ILZ& T=K@GIF<B& G<B& @I& >=B@EUL<& G>BFQ@E<F<& WS@BG>?&

<I=K>S0&<;P&F>&>;>K>&AB<OD=KXIF<B8&:B<&~N&+BG>JULIB<&FIKL>SL&L<&<;>FICU@>SL&F<&

EIKJE<F<&SJ=<I=KDL&EI&<U=<8

">&WS@BGP&<U=B>&<;>FICIK&F>&G<FIR>OHL&WS@BGP&;=>�PL&<;P&F<&<U=B<&G<?@BE<8&

9B<& F<& WS@BGQ& <U=B<& UOIB& >=B@FIK& EB<& G<FQ@F<@N& <L<W>=QV& ;>S& G<CIKF<B&

cG<L>LBGHd& G<FQ@F<@N& G<B& @I& <SFH& <LQJ>LF<B& >B& ;>@PFNFUV& F>SV8& #SFH& IKL<B& >B&

4fm06x1&\&5ow^&JB<&FN&MI=E>G=<@K<&G<B&6056m4x&�t�&JB<&FNL&;KI@N8&+&PJG>V&ILPV&

GSTBG>?& EUF=>S& <I=K>S& @I& G<L>LBGH& G<FQ@F<@N& <;>FICIK& UL<& cG<L>LBGP& GSTBGP&

EUF=>d&<I=K>S&\6�{m^8
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/:89;9<'=>K'!IA4;L'6349'A2342;G4;6GMG9<'@I@G9G4;N8'OI@4;DJ'923:DIPQR

1.5 7./&'63*PA&@>0>"3

Q%2&='@*O,2%38&">&W<BLPEIL>&E>=B<GP&TQ=>V&Ma ILPV&<I=K>S&EKJE<F>V&P;DV&

F>&WS@BGP&<U=B>&IKL<B&K@>&EI&F>&QM=>B@E<&FDL&E>=B<GZL&GC<@EQFDL&yi I;K&F>&

E>=B<GP&TQ=>V&Mi F>S&GQMI&@S@F<FBG>?�& (1)

/:89;9<'=>Q'HI@4;F<'4S46GMG2<'@I@G9G4;N8'OI@4;DJ'923:DI'@2';98D84;F<'@I8EC;2<PQR
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1.6 48$R"/0*!%.*I--0$&'%8*7S+S

%& @?LMI@N& F>S& c7CCNLBG>?d& bS@BG>?& #I=K>S& @F>L& FICBGP& G<F<L<CDFH&

EIF<TQCCIF<B&EU@<&@I&;I=B>=B@EUL<&P=B<&EI=BGZL&;>@>@FB<KDL&E>LQADL0&I;IBAH&

N& ;=>EHMIBQ F>S& JKLIF<B& <;P& AB<W>=IFBGUV& OZ=IV& – #CJI=K<& G<B& -D@K<& EI&

G<FQCNRN&@F<&ABSCB@FH=B<&F>S&#@;=>;?=J>S&\&7(.#&^&@FNL&#FFBGH0&P;>S&JKLIF<B&

N& FICBGH&EKRN&G<B&AB>OUFIS@N&@F>L& IMLBGP&AKGFS>&AB<L>EHV&GS=KDV&@FNL&;I=B>OH&

FNV& #FFBGHV0& ILZ& @FBV& F=>W>A>F>?EILIV& <;P& F>L& GILF=BGP& <JDJP& EIF<W>=QV&

;I=B>OUV& AB>OIFI?IF<B& F>& <U=B>& -D@BGHV&;=>ICI?@IDV& \&$I@@<C>LKGN0& (Q=B@<0&

3PC>V&G8F8C8^8&#LQC>J<&EI&FBV&<LQJGIV&FNV&G<F<LQCD@NV&G<B&FN&AB<MI@BEPFNF<&F>S&

b8#8&N&@?LMI@H F>S&GSE<KLIF<B&EIF<R?&F>S&c#CJI=BL>?d&G<B&F>S&c-D@BG>?d&<I=K>S8&

9BY& <SFP& AIL& IKL<B& FICBGQ& ASL<FH& EB<& <;PCSF<& @F<MI=H& @?LMI@N& F>S& 7CCNLBG>?&

<I=K>S&@F>L&G<F<L<CDFH8&#SFP&@SET<KLIB&I;K@NV&@I&PCIV&FBV&7S=D;<�GUV&OZ=IV0&

I;IBAH& F>& 7S=D;<�GP& b8#8& AB<GBLIKF<B& @I& AB<G=<FBGP0& @SLAIAIEUL>& AKGFS>0& @F>&

>;>K>&IB@=U>SL&<U=B< <LFC>?EIL<&@I&ABQW>=IV&OZ=IV&\-D@K<0&9I=E<LK<0&#JJCK<0&

*>=TNJK<0& )F<CK<0& #CJI=K<0& +CC<LAK<& G<B& QCCIV& OZ=IV^8& %& EIF<T>CH& FNV&

@?LMI@NV& IKL<B& EBG=H& G<B& ;QLF<& EI& O<=<GFN=B@FBGP& PFB& N& ;I=BIGFBGPFNF<& @I&

EIMQLB>&IKL<B&G<FQ&G<LPL<&EIJ<C?FI=N&<;P&e5n&@I&PJG>8&

1.7 PA&@>0>"3*<=8/03

1.7.1 T"2(%J@$%3*U8$=(0

%&MI=E>JPL>V&A?L<EN&\H&MI=EPFNF<&G<?@NV^&F>S&WS@BG>?&<I=K>S&>=KXIF<B&DV&N&

MI=EPFNF<& ;>S& IGC?IF<B& G<FQ& FNL& ;CH=N& G<?@N& FNV& E>LQA<V& EQX<V&

<WSA<FDEUL>S&WS@BG>?&<I=K>S&EI&G<M<=P&>RSJPL>&@I&;KI@N&58656m4x&��t8&%&

<=OBGH& MI=E>G=<@K<& F>S& WS@BG>?& <I=K>S& G<B& F>S& >RSJPL>S& IKL<B& 4x& vw8& "<&

;=>�PLF<&FNV&G<?@NV&]?O>LF<B&@FNL&KAB<&MI=E>G=<@K<8

1<FQ& F>L& ;=>@AB>=B@EP& FNV& (,7$0138) 901'":;,"*) .6,('38) <=>?@0& PC>& F>&

;<=<JPEIL>& LI=P& G<FQ& FNL& G<?@N& @SE;SGLZLIF<B& @I& SJ=H& E>=WH8& 9B<& F>L&

;=>@AB>=B@EP& FNV& !($7$0138) 901'":;,"*) .6,('38) <A>?@0& PC>& F>& LI=P& ;>S&
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;<=QJIF<B&G<FQ&FNL&G<?@N&;<=<EULIB&@FNL&<U=B<&WQ@N8&%&AB<W>=Q&FNV&<LZFI=NV&

<;P&FNL&G<FZFI=N&MI=E>JPL>&A?L<EN&IKL<B&N&C<LMQL>S@<&MI=EPFNF<&\ILM<C;K<^&

@SE;?GLD@NV&F>S&LI=>?8&%&MI=E>JPL>V&A?L<EN&IGW=QXIF<B&@SLHMDV&@I&��|{m&

H&���|��m8hmi

T"2(%J@$%3*U8$=(0*+"29?$*Q&J(,>?$8&%&MI=E>JPL>V&A?L<EN&FDL&WS@BGZL&

<I=KDL& E;>=IK& L<& S;>C>JB@FIK& <;P& FN& E>=B<GH& @?@F<@N& G<B& FBV& MI=E>JPL>SV&

ASLQEIBV&FDL&@S@F<FBGZL�

(2)

P;>S&yi F>&E>=B<GP&GCQ@E<&F>S&@S@F<FBG>?&i, HVi N&<LZFI=N&MI=E>JPL>V&A?L<EN&

F>S&@S@F<FBG>?&i.

/:89;9<'1.4 [3]

1.7.2 U"9'>03*VWXXY

aF<L& G<KJ>LF<B& @I& @F<MI=H& ;KI@N0& >B& ABQW>=>B& F?;>B& WS@BG>?& <I=K>S& EI&

AB<W>=IFBGH&@?@F<@N&;<=QJ>SL& F>& KAB>&;>@P&MI=EPFNF<V&<LQ&E>LQA<&O=PL>S0&

IQL& >B& CPJ>B& FNV& MI=E>JPL>S& A?L<EHV& F>SV& ;=>V& FNL& FIF=<JDLBGH& =KX<& FDL&

@OIFBGZL&;SGL>FHFDL& \�o��u& p��u�^& IKL<B& K@>B8&+&AIKGFNV&�o��u&@OIFKXIF<B&EI&

FNL&<LZFI=N&H&FNL&G<FZFI=N&MI=E>JPL>&A?L<EN& (3)
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#;P& FN& @FBJEH& ;>S& >B& G<S@FH=IV& <I=K>S& UO>SL& ;I=B>=B@EULN& <L>OH& @FBV&

AB<GSEQL@IBV&@FN&MI=E>JPL>&A?L<EN&F>S&<I=K>S&G<S@KE>S0&>B&AB<GSEQL@IBV&<SFUV&

;=U;IB&L<&IKL<B&;I=B>=B@EULIV8&7;>EULDV0&>B&;=>AB<J=<WUV&F>S&WS@BG>?&<I=K>S&

G<M>=KX>SL& @SLHMDV& P=B<& AIKGFN& �o��u& G<B& POB& MI=E>JPL>SV& ASLQEIBV8&

!SLI;ZV0& @SJGIG=BEUL>B& F?;>B& WS@BG>?& <I=K>S& E;>=IK& L<& O=IB<@F>?L& <LQEBRN&

;=BL&>ANJNM>?L&@FNL&G<F<LQCD@N0&H&E;>=>?L&L<&CIBF>S=J>?L&RIOD=B@FQ&AKGFS<&

<JDJZL& EI& AB<W>=IFBGQ& WS@BGQ& <U=B<0& ;>S& M<& AB<W>=>;>B>?LF<B& DV& ;=>V& F<&

I;K;IA<&F>S&AIKGFN&�o��u8hmi

1.8 12)/"&3*>%.*L./&'%8*="29%.

">&WS@BGP&<U=B>&O=N@BE>;>BIKFI&@HEI=<&@I&;>CC>?V&F>EIKV8&1Q;>BIV&<;P&FBV&

O=H@IBV&F>S&;<=>S@BQX>LF<B&;<=<GQFD�

• %&'&=')*#2)/0

aOB&EPL>&IKL<B&WMNLPFI=>&JB<&F>L&G<F<L<CDFH0&<CCQ&UOIB&G<B&UL<&EIJQC>&<=BMEP&

IW<=E>JZL8& +B& ;B>& @NE<LFBG>K& F=P;>B& IGEIFQCCIS@HV& F>S& @F>& @;KFB& IKL<B& N&

MU=E<L@N&G<B&F>&E<JIK=IE<&EI&WS@BGP&<U=B>8

• >2&>%J"$)3*"(5%2&'@3*>%(6=3

%& O=H@N& F>S& IKL<B& ;<=PE>B<& EI& FNL& >BGB<GH0& ;I=BC<ETQL>LF<B& PEDV& S;>A>EUV&

P;DV&J=<WIK<0&@O>CIK<0&IGGCN@KIV0&RIL>A>OIK<0&I@FB<FP=B<&G<B&GSTI=LNFBGQ&GFK=B<8&

">&WS@BGP&<U=B>&@F>L&F>EU<&<SFP&O=N@BE>;>BIKF<B&GS=KDV&JB<&MU=E<L@N&OZ=>S0&

MU=E<L@N& LI=>?& G<B& ]?RN8& 7;K@NV& O=N@BE>;>BIKF<B& @FN& CIBF>S=JK< IR>;CB@E>?&

I@FK<@NV8&hfi

• O&%(0#=$9=

">&WS@BGP&<U=B>&UOIB&EB<&;CNMZ=<&IW<=E>JZL&G<B&@FN&TB>ENO<LK<0&;<=UO>LF<V&

FNL&;=ZFN&?CN&JB<&;=>�PLF<&P;DV&F>&;C<@FBGP0&F<&CB;Q@E<F<0&F<&<LFB]SGFBGQ&G<B&

FNL& SW<LF>S=JK<8& +& TB>ENO<LBGPV& F>EU<V& <;>FICIK& G<B& F>L& G?=B>& G<F<L<CDFH&

WS@BG>?&<I=K>S8&">&WS@BGP&<U=B>&IKL<B&N&AI?FI=N&;B>&O=N@BE>;>B>?EILN&E>=WH&

ILU=JIB<V&@FN&TB>ENO<LK<0&EIFQ&FNL&NCIGF=BGH8 [1]
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• 7./&'@*=62&%*'=&*(">=L%263

">&WS@BGP&<U=B>& IAZ&G<B&;>CCQ& O=PLB<& MID=IKF<B&DV& UL<& IL<CC<GFBGP& G<?@BE>&

@F>L&F>EU<&FDL&EIF<W>=ZL8&"<&;I=B@@PFI=<&>OHE<F<&WS@BG>?&<I=K>S&GBL>?LF<B&

EI& O=H@N& @SE;BI@EUL>S& WS@BG>?& <I=K>S& \w��^8 +& F=P;>V& <;>MHGIS@HV& F>S&

IKL<B& ;<=PE>B>V& EI& <SFPL& ;>S& <G>C>SMIKF<B& @F<& @SET<FBGHV& FIOL>C>JK<V&

<SF>GKLNF<& JB<& FNL& <;>MHGIS@N& FNV& TILXKLNV8& ">& LFI;PXBF>& ILPV& <SF>GBLHF>S&

WS@BG>?&<I=K>S&JIEKXIB&<LFK@F>BO<&F>& KAB>&I?G>C<&G<B&J=HJ>=<&EI&UL<&@SET<FBGP&

<SF>GKLNF>8& "<& >OHE<F<& WS@BG>?& <I=K>S& IKL<B& ;I=B@@PFI=>& G<FQCCNC<& JB<&

IW>AB<@EP& EIJQCDL& @FPCDL& >ONEQFDL& ;>S& AB<L?>SL& G<MNEI=BLQ& EIJQCIV&

<;>@FQ@IBV8& +OHE<F<& P;DV& F<RK0& CIDW>=IK<0& >OHE<F<& G<F<@GISZL0&

<;>==BEE<F>WP=<0&<SF>GKLNF<&AB<L>EZL0&IKL<B&F<&;CU>L&G<FQCCNC<&JB<&GKLN@N&EI&

WS@BGP&<U=B>8 [2]

• B=2=J?J)* 0-"'>2&')3* "$62J"&=3* ("* #2)/0* >%.* L./&'%8* ="29%.-

4.(5=2=J?J)*Z-"'>2&/(%8*T"2(@>0>=3

">& WS@BGP& <U=B>& E;>=IK& L<& O=N@BEI?@IB& @FNL& ;<=<JDJH& ILU=JIB<V& EI&

AB<W>=IFBG>?V& F=P;>SV8&%&EUM>A>V&EI& FN& EIJ<C?FI=N& IW<=E>JH& IKL<B& <SFH& FNV&

E>LQA<V& ;<=<JDJHV& <FE>?0& P;>S& F>& WS@BGP& <U=B>& G<KJIF<B& G<B& <;P& FNL&

;<=<JPEILN& MI=EPFNF<& XI@F<KLIF<B& LI=P0& <FE>;>BIKF<B& G<B& EU@D& ILPV&

<FE>@F=>TKC>S0&;<=QJIB&NCIGF=BGH&ILU=JIB<8&">& KAB>&F>&WS@BGP&<U=B>0&E;>=IK&L<&

O=N@BE>;>BNMIK& @I& UL<L& <I=B>@F=PTBC>0 G<FISMIK<L0& ;<=QJ>LF<V& EI& ;<=PE>B>&

F=P;>&NCIGF=BGH&ILU=JIB<8&+B&<I=B>@F=PTBC>B&@SLHMDV&E;<KL>SL&@I&CIBF>S=JK<&@I&

;I=BPA>SV&<SRNEULNV&XHFN@NV0&I;IBAH&IKL<B&;>C?&I?G>C>&L<&E;>SL&@I&CIBF>S=JK<&

H& L<& @F<E<FH@>SL& PF<L& O=IB<@FIK8& +=KXIF<B& DV& !SE;<=<JDJH& %CIGF=B@E>?&

$I=EPFNF<V0&N&@SLAS<@EULN&;<=<JDJH&NCIGF=BGHV&\&H&ENO<LBGHV^&G<B&MI=EBGHV&

ILU=JIB<V& <;P& FNL& KAB<& <=OBGH& ;NJH8& :I& FNL& IW<=E>JH& FNV& @SE;<=<JDJHV&

NCIGF=B@E>?& MI=EPFNF<V& E;>=>?L& I;BFISOM>?L& ;>C?& S]NCPFI=>B& T<ME>K&

<;PA>@NV0& ;>S& E;>=IK& L<& WFQ@>SL& EUO=B& G<B& e5& n8& %& <?RN@N& @F>L& T<MEP&

<;PA>@NV& >WIKCIF<B& GS=KDV& @FNL& <LQGFN@N& EU=>SV& FNV& MI=EPFNF<V& G<B& @FNL&

O=H@N&FNV&@I&MI=EBGUV&ABI=J<@KIV8 [1],[4]
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1.9 [--"3*(%2L63*>%.*L./&'%8*="29%.

1.9.1 \J2%5%&0(6$%* L./&'@* =62&%* :]^_`Ya^Yb* cde`fdg* hdij*

LNG)

">& SJ=>;>BNEUL>& WS@BGP& <U=B>0& IKL<B& WS@BGP& <U=B>& ;>S& UOIB& EIF<F=<;IK& @I&

SJ=H&E>=WH&JB<&L<&ABISG>CSLMIK&N&<;>MHGIS@N&G<B&N&EIF<W>=Q&F>S8&%&AB<ABG<@K<&

SJ=>;>KN@NV&;I=BC<ETQLIB&F>L&<=OBGP&G<M<=B@EP&F>S&<;P&RULIV&;=>@EKRIBV&\;8O8&

LI=P0&OZE<0&HCB>0&T<=?FI=>B&SA=>J>LQLM=<GIV^&G<B&@FN&@SLUOIB<&@SE;SGLZLIF<B&

@I&SJ=H&E>=WH&@I&;KI@N&G>LFQ&@FNL&<FE>@W<B=BGH&\N&EUJB@FN&;KI@N&EIF<W>=QV&

IKL<B&;I=K;>S&4x��t&\m8y&�rp^^&EI&]?RN&F>S&@F>SV&-163 °C.

%& EIF<W>=Q& F>S& JKLIF<B& IKFI& EU@D& IBABGQ& AB<E>=WDEULDL& ;C>KDL& EI& FNL&

<LFK@F>BON&]SGFBGH&BG<LPFNF<&IKFI&EU@D&<LFK@F>BODL&TSFB>WP=DL8&%&<;>MHGIS@H&

F>S&JKLIF<B&@I&IBABGQ&G<F<@GIS<@EULIV&AIR<EILUV8&+&PJG>V& F>S&IKL<B& K@>V&EI& F>&

6|y6~& F>S& PJG>S& F>S& WS@BG>?& <I=K>S& @I& G<L>LBGUV& @SLMHGIV& ;KI@NV& G<B&

MI=E>G=<@K<V0& GQL>LF<V& <;>A>FBGH& FN& EIF<W>=Q& F>S& @I& EIJQCIV& <;>@FQ@IBV0&

P;>S&AIL&S;Q=O>SL&<JDJ>K8h65i

">&SJ=>;>BNEUL>&WS@BGP&<U=B>&;=>@WU=IB&EB<&;SGLPFNF<&ILU=JIB<V&@SJG=K@BEN&

EI&IGIKLN&F>S&;IF=IC<K>S&G<B&FNV&TILXKLNV0&ILZ&F<SFPO=>L<0&ANEB>S=JIK&CBJPFI=N&

EPCSL@N0& PEDV& F>& @OIFBGQ& S]NCP& GP@F>V& FNV& ;<=<JDJBGHV& AB<ABG<@K<V& G<B& N&

<LQJGN&<;>MHGIS@HV&F>S&@I&EB<&<G=BTH&G=S>JILLNFBGH&AIR<EILH0&UOIB&;I=B>=K@IB&

FNL& ABQA>@H& F>S& JB<& IE;>=BGH& O=H@N8& :;>=IK& L<& O=N@BE>;>BNMIK& @I& >OHE<F<&

WS@BG>?&<I=K>S&DV&G<?@BE>0&<L&G<B&F<&;I=B@@PFI=<&<;P&<SFQ&IKL<B&@OIAB<@EUL<&

L<&O=N@BE>;>B>?L&@SE;BI@EUL>&WS@BGP&<U=B>8

%&;SGLPFNF<&F>S&SJ=>;>BNEUL>S&WS@BG>?&<I=K>S&IKL<B&;I=K;>S&58~6&– 0.5 kg/L, 

<LQC>J<&EI& FN&MI=E>G=<@K<0& FNL&;KI@N&G<B& FN&@?@F<@N8&%&MI=E>JPL>V&A?L<EN&

;>S&UOIB&AIL&IKL<B&@SJGIG=BEULN0&IWP@>L&IR<=FQF<B&<;P&FN&@?@F<@N&F>S&WS@BG>?&

<I=K>S0& <;P FNL& ;=>UCIS@H& F>S& G<B& <;P& FNL& I;IRI=J<@K<& F>S8& %& <LZFI=N&
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MI=E>JPL>V&A?L<EH& F>S&IKL<B0& G<FY& IGFKEN@N0&4~��|�&@F>SV& -6y~& vw&ILZ&JB<& F>&

KAB>&SJ=>;>BNEUL>&WS@BGP&<U=B>0&N&G<FZFI=N&MI=E>JPL>V&A?L<EN&IKL<B&46��|�8

">& SJ=>;>BNEUL>& WS@BGP& <U=B>& AIL& ;I=BUOIB& G<LUL<& @F>BOIK>& F>& >;>K>& L<&

;<JZLIB&@FNL&MI=E>G=<@K<&SJ=>;>KN@NV8&%&FICBGH0&G<M<=H&F>S&E>=WH&E;>=IK&L<&

;I=BUOIB&;QLD&<;P&e5n&EIMQLB>&\EI=BGUV&W>=UV&G<B&@OIAPL&655n^0&ILZ&;I=BUOIB&

I;B;CU>L&<BMQLB>0&;=>;QLB>0&T>SFQLB>&H&G<B&T<=?FI=<&<CGQLB<8 [10]

1.9.2 4.(5&"/(6$% L./&'@ =62&% (Compressed Natural Gas, 

CNG)

">&@SE;BI@EUL>&WS@BGP&<U=B>&IKL<B&WS@BGP&<U=B>&F>&>;>K>&UOIB&@SE;BI@FIK&G<B&

<;>MNGISFIK& @I& @SJG>CCNFUV& WBQCIV0& @I& ;BU@IBV& EUO=B& G<B& my55& �rp& \4x& ��t^8&

"S;BGQ&N&@?LMI@H&F>S&IKL<B&N&KAB<&EI&IGIKLN&F>S&WS@BG>?&<I=K>S&;>S&EIF<WU=IF<B&

EI&<JDJ>?V0&EI&EB<&;>@PFNF<& LI=>?& L<& UOIB& <W<B=IMIK8& "P@>& F>&SJ=>;>BNEUL>&

WS@BGP& <U=B>& P@>& G<B& F>& @SE;BI@EUL>& WS@BGP& <U=B>& E;>=>?L& L<&

O=N@BE>;>BNM>?L&DV&G<?@BE<&@I&G<FQCCNC<&AB<E>=WDEULIV&ENO<LUV&I@DFI=BGHV&

G<?@NV8& ">& SJ=>;>BNEUL>& WS@BGP& <U=B>& E;>=IK& L<& O=N@BE>;>BNMIK& JB<& L<&

;<=<OMIK& @SE;BI@EUL>& WS@BGP& <U=B>& G<B& N& AB<ABG<@K<& <;<BFIK& ;>C?& CBJPFI=>&

<=OBGP& IR>;CB@EP& G<B& ;I=K;>S& F>& 6xn& F>S& <LFK@F>BO>S& EI& FNL& G<L>LBGH&

AB<ABG<@K<&;<=<JDJHV0&F>S&GP@F>SV&CIBF>S=JK<V&G<B&@SLFH=N@NV8 [10]

">&CNG IKL<B&F>&;B>&ICGS@FBGP&IL<CC<GFBGP&G<?@BE>8&+B&WS@BGUV&G<B&>B&ONEBGUV&

F>S& BABPFNFIV& F>& G<F<FQ@@>SL&@KJ>S=<&;B>&<@W<CUV&JB<& G<?@BE>&>ONEQFDL&<;Y&

PFB& N& TILXKLN& H& F>& ���8& ,<=PC>& ;>S& F>& w��& UOIB& @OIFBGZV& S]NCP& P=B>&

<L<WCIRBEPFNF<V0& >& T<MEPV& <L<WCIRBE>FNFQV& F>S& IKL<B& @OIFBGZV& ;B>&

;I=B>=B@EUL>V&EI&F>L&<LFK@F>BO>&FDL&QCCDL&G<S@KEDL8&">&@SE;BI@EUL>&WS@BGP&

<U=B>&\w��^&<;>FICIK&UL<&S;>G<FQ@F<F>&FNV&TILXKLNV&G<B&F>S&LFKXIC8

!I& @SLMHGIV& ;I=BTQCC>LF>V& <U=<0& EK<& ;>@PFNF<& w��& F>& CBJPFI=>& xn&

<;<BFIKF<B&L< S;>@FN=KRIB&EK<&@SLIOHV&WCPJ<&ABQA>@NV&@I&@?JG=B@N&EI&F>&4n&JB<&

���&G<B&6n&TILXKLN&@I&<U=B< E>=WH8&!SLI;ZV0&N&MID=>?EILN&AB<==>H&G<S@KE>S&
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;=U;IB& L<& <;>AKAIB& UL<& EIKJE<& <L<WCIRBEPFNF<V8& 7;B;CU>L0& >B& ;S=G<JBUV& ;>S&

;=>G?;F>SL& <;P& <L<WCURBE<& EIKJE<F<& F>S& EIM<LK>S& IKL<B& @OIFBGQ& I?G>C<& L<&

G<F<@TN@F>?L8

7R<BFK<V& FDL& WS@BGZL& BAB>FHFDL& F>S& WS@BG>?& <I=K>S& G<B& FNV& A>EBGHV&

<GI=<BPFNF<V& FDL& @S@FNEQFDL& G<S@KE>S& WS@BG>?& <I=K>S0& F<& >OHE<F<& ;>S&

GBL>?LF<B& EI& WS@BGP& <U=B>& IKL<B& ;B>& <@W<CH& <;P& F<& >OHE<F<&;>S& GBL>?LF<B& EI&

G<?@BE>&TILXKLN0&�puruq&H&QCC>&IL<CC<GFBGP&G<?@BE>8

7;IBAH&F>&WS@BGP&<U=B>&IKL<B&IC<W=?FI=>&<;P&F>L&<U=<0&PF<L&;=<JE<F>;>BNMIK&

AB<==>H0& FPFI& <SFP& AB<OUIF<B& <GKLASL<& @FNL& <FEP@W<B=<8& !I& @H=<JJIV& C>B;PL&

EBG=UV& ;>@PFNFIV& <I=K>S& E;>=>?L& L<& @SJGILF=DM>?L& @FBV& >=>WUV& FNV& PCNV&

IJG<FQ@F<@NV8&#GPEN&<W>?&F>&WS@BGP&<U=B>&E;>=IK&L<&<L<WCIOMIK0&EPL>&@I&UL<&

;>@>@FP& F>S& xn& -6xn& F>?& PJG>S& F>S& WS@BG>?& <U=B>S& @F>L& <U=<0& >B& AB<==>UV&

<SFUV& AIL& IKL<B& I?G>C>& L<& <L<WCIJ>?L& CPJD& FNV& UCCIB]NV& I;<=G>?V& >RSJPL>S&

@FNL&<FEP@W<B=<8

,=>@MUF>LF<V& @F<& ;<=<;QLD& F>& @?@FNE<& G<?@NV& w��& IKL<B& UL<& <;P& F<&

<@W<CU@FI=<& ;>S& S;Q=O>SL& @HEI=<8& +B& ;>C?& ASL<FUV& <;>MNGISFBGUV&

<;<BFH@IBV&G<B& F<&JILBGPFI=<&;B>&<LMIGFBGQ&O<=<GFN=B@FBGQ&FDL&GSCKLA=DL&;>S&

O=N@BE>;>B>?LF<B& JB<& <;>MHGIS@N& F>S& w��& @SLB@F>?L& EIJ<C?FI=N& <@WQCIB<&

@F<& <LFK@F>BO<& <SF>GKLNF<8& 7;B;CU>L& MID=IKF<B& EK<& ;I=BT<CC>LFBGQ& �G<M<=H�&

IL<CC<GFBGH& C?@N0& <W>?& UOIB& ;=<JE<F>;>BNMIK& <;P& FN& @SE;KI@N& F>S& WS@BG>?&

<U=B>8& !I& <;QLFN@N& @FBV& S]NCUV& FBEUV& FDL& G<S@KEDL& G<B& FBV& ;I=BT<CC>LFBGUV&

<LN@SOKIV0& F>& ;I;BI@EUL>& WS@BGP& <U=B>& UOIB& <=OK@IB& L<& O=N@BE>;>BIKF<B& @I&

IC<W=Q& IE;>=BGQ& >OHE<F<& G<MZV& I;K@NV& G<B& @F<& I;BT<FBGQ& >OHE<F<8
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2. Z*<=8/0*'=&*%&*"'5%(563*="29?$*>%.*L./&'%8*
="29%.

!F>& AI?FI=>& GIWQC<B>& ;<=>S@BQXIF<B& N& G<?@N& F>S& <I=K>S& G<B& PC<& F<&

O<=<GFN=B@FBGQ&;>S&;=>G?;F>SL&<;P&<SFHL \>B&MI=E>G=<@KIV&<L<WCIRBEPFNF<V0&

N&;I=K@@IB<&<U=<&G<B&N&<;>A>FBGPFNF<&FNV&G<?@NV^8&7;K@NV0&JKLIF<B&<L<W>=Q&@FBV&

IG;>E;UV&F>S&WS@BG>?&<I=K>S \@DE<FKAB<&;>S&IG;UE;>LF<B^ G<B&JKLIF<B&@?JG=B@N&

EI&F<&QCC<&G<?@BE< \;IF=UC<B>0&SJ=<U=B>0&GC;^.

2.1 <=8/0

2.1.1 D2&/(%9

%&G<?@N&IKL<B&ONEBGH&<LFKA=<@N&>RIKAD@NV&EIF<R?&EB<V&G<?@BENV&?CNV&G<B&ILPV&

>RIBADFBG>?&EU@>S0&N&>;>K<&>ANJIK&@FNL&;<=<JDJH&MI=EPFNF<V8&%&G<?@BEN&?CN&

E;>=IK& L<& T=K@GIF<B& @I& @FI=IH0& SJ=H& H& <U=B<& G<FQ@F<@N& \@SLHMDV& QLM=<G<V0&

UC<B<0& TILXKLN0& WS@BGQ& G<B& FIOLNFQ& <U=B<^8& ">& >RIBADFBGP& EU@>& IKL<B& @SLHMDV& >&

<U=<V& H& <G=BTU@FI=<& F>& >RSJPL>& \54^& ;>S& ;I=BUOIF<B& @F>L& <FE>@W<B=BGP& <U=<&

E<XK&EI&F>&QXDF>&\*4^&\<FE>@W<B=BGPV&<U=<V�&46n&>RSJPL>0&fen&QXDF>^8

%&<LFKA=<@N&IKL<B&ASL<FH&IWP@>L F>&G<?@BE>&G<B&F>&>RSJPL>&<L<EBOM>?L&@FBV&

G<FQCCNCIV& <L<C>JKIV0& GQFD& H& ;QLD& <;P& FBV& >;>KIV& AIL& IKL<B& ASL<FP& L<& CQTIB&

OZ=<&N&G<?@N8h}i

DCP+*+k+7EIlZ4*QPFQ+!D4

+62&% !85%3 <=>K>"2%*@2&%

=$,L-"N03*m

+$K>"2%*@2&%

=$,L-"N03*m

\A2%J@$% %2 4 75

Q%$%NS*

,$R2='=

CO 12,5 74,2

Q"R,$&% CH4 5 15

+&R,$&% c2H6 2,9 13

B2%5,$&% C3H8 2,1 9,5

/:89;9<'K>='T349'98LOU2VM<'D34@7F8B8'923:B8'9897274?7F8B8'72'9F39>PWR
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TICQD<C+4P+* +k+7EIlZ4*

DCP4QIknk*+ICPnk

+62&% !85%3 °c

'A=>JPL> %2 400

:>L>R8&QLM=<G< CO 605

:IMQLB> CH4 537

#BMQLB> C2H6 515

,=>;QLB>      c3h8 493

/:89;9<'K>K'E237D;39@:2<'9IG98LOU2VM<'D34@7F8B8'923:B8'9897274?7F8B8'72'9F39>PWR

2.1.2 Z*'=8/0*>%.*("R=$9%.

%&<LFKA=<@N&G<?@NV&F>S&G<M<=>?&EIM<LK>S&IKL<B&N&IRHV�&

CH4 + 202 ! w54&�&4%45&�&MI=EPFNF<& :#S". 1)

7GFPV&<;P&>RSJPL>0&>&<FE>@W<B=BGPV&<U=<V&;I=BUOIB&QXDF>&G<B&QCC<&<A=<LH&

<U=B<0& F<& >;>K<& 0& CPJD& FNV& <A=QLIBQV& F>SV0& AIL& @SEEIFUO>SL& ILI=JZV& @FNL&

ONEBGH& <LFKA=<@N0& N& >;>K<& \EI& FNL& IB@<JDJH& FDL& <A=<LZL& <I=KDL& G<B& F>S&

<XZF>S^&UOIB&DV&IRHV�&

CH4 + 202 + 7,52N2 --�&w54�4�45�f0x4�4&�&MI=EPFNF< :#S". 2)

%&;I=BIGFBGPFNF<&FDL&G<S@<I=KDL&@I&QXDF>&GSE<KLIF<B&G<FQ&G<LPL<&EIF<R?&f5-

fxn0&G<B&@SLI;ZV&F>&QXDF>&ISM?LIF<B&JB<&FNL&<;ZCIB<&@NE<LFBG>?&;>@>@F>?&FNV&

<B@MNFHV&MI=EPFNF<V0&N&>;>K<&AB<OUIF<B&<;P&FNL G<;L>APO>8h}i

%& MID=NFBGH& H& @F>BOIB>EIF=BGH& ;>@PFNF<& F>S& <U=<& ;>S& <;<BFIKF<B& JB<& FNL&

FUCIB<&G<?@N&FNV&E>LQA<V&F>S&PJG>S&\{m^&H&F>S&TQ=>SV&ILPV&G<S@KE>S&G<CIKF<B&

�MID=NFBGPV& <U=<V�& H& �@F>BOIB>EIF=BGPV& <U=<V�& G<B& IGW=QXIF<B& JB<& F<& <U=B<&

G<?@BE<& @I& {m& <U=<& <LQ& {m& <I=K>S8& 9B<& F<& SJ=Q& G<B& F<& @FI=IQ& G<?@BE<&

O=N@BE>;>B>?LF<B&>E>KDV&IKFI&{m&IKFI&��&<U=<&<LQ&��&G<S@KE>S8
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+IC+4*+B+C+P!Z!D4*FP+*!Zk*<+\4Z*DCP4QIknk*Ikn4Ink*opq

_LD@N "?;>V
02

m^3

N2

m^3

MID=NFBGPV&<U=<V&

:IMQLB> CH4 2 7,52 9,52

#BMQLB> C2H6 3,5 13,17 16,67

,=>;QLB> C3H6 5 18,81 23,81

3>SFQLB> C4H10 6,5 24,45 30,95

,ILFQLB> C5H12 8 30,10 38,10
7RQLB<&\EU@>V&P=>V^ C6H14 9,5 35,74 45,24

.B>RIKAB>&F>S&QLM=<G< co2
- -

:>L>RIKAB>&F>S&QLM=<G< CO 0,5 1,88 2,38

'A=>JPL> H? 0,5 1,88 2,38

/:89;9< rSs*+IC+4*+B+C+P!Z!D4*FP+*!Zk*<+\4Z*DCP4QIknk*Ikn4Ink

1<C>?LF<B& �MID=NFBGQ& G<S@<U=B<�& F<& ;=>�PLF<& ;>S& ;=>G?;F>SL& <;P& FN&

@F>BOIB>EIF=BGH& G<?@N& FNV& E>LQA<V& F>S& PJG>S& \{m^& H& F>S& TQ=>SV& \��^& ILPV&

G<S@KE>S8& !F<& <U=B<& G<?@BE<& F<& MID=NFBGQ& G<S@<U=B<& IGW=QX>LF<B& @I& {m&

G<S@<I=K>S& <LQ& {m& <I=K>S0& @F<& @FI=IQ& G<B& F<& SJ=Q& G<?@BE<& @I& {m& H& ��&

G<S@<I=K>S&<LQ&��&G<S@KEDL8&"<&MID=NFBGQ&RN=Q&G<S@<U=B<&<;>FIC>?LF<B&<;P&

AB>RIKAB>& F>S&QLM=<G<& G<B& QXDF>0& ILZ& F<&SJ=Q&;=>�PLF<& FNV& G<?@NV&;I=BUO>SL&

LI=P& S;P& E>=WH& SA=<FEZL8& !F<& G<S@<U=B<& ;>S& ;<=QJ>LF<B& <;P& FNL& G<?@N&

S;Q=O>SL&I;K@NV&G<B&F<&FSOPL&<A=<LH&;>S&;I=BUO>LF<B&@F>&G<?@BE>8

:UO=B& @FBJEHV& UJBLI& <L<W>=Q& @FN& @F>BOIB>EIF=BGH& G<?@N& MID=ZLF<V& PFB& N&

<LFKA=<@N&C<ETQLIB&OZ=<&S;P& BA<LBGUV&@SLMHGIV8&!FNL&;=<JE<FBGPFNF<&JB<&FNL&

FUCIB<& G<?@N& F>S& G<S@KE>S& <;<BFIKF<B& EB<& ;I=K@@IB<& <U=<& JB<& FNL& <LFB@FQMEB@N&

FNV&EN-;CH=>SV&<LQEBRNV&F>S&G<S@KE>S&EI&F>L&<U=<8

/V& �;I=K@@IB<& <U=<�& L>IKF<B& N&;>@>@FB<K<& AB<W>=Q& EIF<R?& FNV&;=<JE<FBGHV&

;>@PFNF<V&<U=<&G<B&FNV&MID=NFBGHV&;>@PFNF<V&F>S&<U=<&;>S&<;<BFIKF<B&JB<&FNL&

G<?@N8&+&KAB>V&>=B@EPV&E;>=IK&L<&O=N@BE>;>BNMIK&G<B&JB<&FNL&�UCCIB]N&<U=<�0&N&

>;>K<& @SLK@F<F<B& @FNL& ;>@>@FB<K<& AB<W>=Q& EIF<R?& FNV& MID=NFBGHV& ;>@PFNF<V&

<U=<& G<B& FNV& ;=<JE<FBGHV& ;>@PFNF<V& F>S& <U=<& ;>S& O=N@BE>;>BIKF<B& JB<& FNL&

G<?@N8
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%& ;>@>@FB<K<& ;I=K@@IB<& H& UCCIB]N& <U=< \I^ E;>=IK& L<& S;>C>JB@MIK IWP@>L&

IKL<B&JLD@FPV&>&;=<JE<FBGPV&<U=<V&G<B&>&MID=NFBGPV&<U=<V&F>S&G<S@KE>S�

0)B)C<+1(:'($#!;8)(/1(8@)– <90-13$#!;8)(/1(8@D)E)FGG)H)<90-13$#!;8)(/1(8@ (4)

2.1.3 G-"J#%3*>03*'=8/03

/V UCIJO>V& FNV& G<?@NV& L>IKF<B& G<FQ& G<LPL<& N& <LQCS@N& FDL& ;=>�PLFDL& FNV&

G<?@NV&EI&@G>;P&L<&AB<;B@FDMIK&<L& F>&W<BLPEIL>&C<ETQLIB&OZ=<&EI& F>L&>=MP&

F=P;>8& a;DV& HAN& <L<WU=MNGI0& N& <FICHV& G<?@N& G<B& N& EIJQCN& ;I=K@@IB<& <U=<&

>ANJ>?L& @I& @;<FQCN& ILU=JIB<V& G<B0& @SLI;ZV0& @I& EIKD@N& FNV& <;PA>@NV8& +&

S;>C>JB@EPV&FNV&;I=K@@IB<V&H&FNV&UCCIB]NV&F>S&<U=<&;>S&O=N@BE>;>BIKF<B&G<FQ&

FN&ABQ=GIB<&FNV&G<?@NV&E;>=IK&L<&JKLIB&I?G>C<&EI&F<&F=BJDLBGQ&AB<J=QEE<F<&;>S&

EICIFHMNG<L&<;P&F>L&�r��tq�0&F<&>L>E<XPEIL<&G<B&F=KJDL<&G<?@NV8

2.1.4 \5%-%J&/(@3 >03*=5@A%/03*>03*'=8/03

/V&<;PA>@N&ILPV&CUTNF<&>=KXIF<B&>&CPJ>V&FNV&AB<MU@BENV&DWUCBENV&ILU=JIB<V&

\MI=EPFNF<& ;>S& EIF<APMNGI& @F>& LI=P& H& @F>L& <FEP^& G<B& FNV& ILU=JIB<V& ;>S&

;<=UOIF<B& <;P& F>& G<?@BE>8&O CPJ>V& IKL<B& ;QLF>FI& EBG=PFI=>V& FNV& E>LQA<V& G<B&

@SLHMDV IGW=QXIF<B& @I& IG<F>@FB<K>& ;>@>@FP& \n^8& .?>& IKL<B& F<& G?=B<& @F>BOIK<&

;>S& I;N=IQX>SL& FNL& <;PA>@N& ILPV& CUTNF<�& >B& <;ZCIBIV& MI=EPFNF<V& <;P& F>&

GUCSW>V& F>S& CUTNF<& G<B& >B& <;ZCIBIV& FNV& <B@MNFHV& MI=EPFNF<V& <;P& FNL&

G<;L>APO>8& bS@BGQ0& <SFP& B@O?IB& EI& FNL& ;=>g;PMI@N& PFB& F<& G<S@<U=B<& AIL&

;I=BUO>SL&QG<S@FIV&?CIV8

!F>SV& CUTNFIV& ;>S& @SLHMDV& GSGC>W>=>?L& @F>& IE;P=B>& >B& <;ZCIBIV&

MI=EPFNF<V& <;P& F>& GUCSW>V& F>S& CUTNF<& IKL<B& ;>C?& ;I=B>=B@EULIV& \<;P& 6& UDV&

~n^0&<W>?&>B&G<F<@GISQ@F=BIV&IF<B=KIV&EI=BEL>?L&BAB<KFI=<&JB<&FN&EPLD@H&F>SV8

+B&<;ZCIBIV&<B@MNFHV&MI=EPFNF<V&<;P&FNL&G<;L>APO>&E;>=>?L&L<&IKL<B&CBJPFI=>&

H& ;I=B@@PFI=>& @NE<LFBGUV& G<B0& P;DV& ;=><L<WU=MNGI0& IR<=FZLF<B& <;P& FN&

MI=E>G=<@K<&FDL&G<S@<I=KDL&G<B&FNL&;I=K@@IB<&<U=<8
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9B<& F>L& S;>C>JB@EP& FDL& <;DCIBZL& FNV& <B@MNFHV& MI=EPFNF<V& IKL<B& BAB<KFI=<&

O=H@BEN&N&;<=<GQFD&IRK@D@N�

(5)

P;>S�

�r&�&<;ZCIB<&\n^&FNV&<B@MNFHV&MI=EPFNF<V

��&�&MI=E>G=<@K<&G<S@<I=KDL&

�t&�&MI=E>G=<@K<&F>S&<U=<&FNV&G<?@NV&

w54&�;>@>@FP&\n^&AB>RIBAK>S&F>S&QLM=<G<&@F<&G<S@<U=B<&TQ@IB

FNV&<LQCS@NV G<S@<I=KDL&

1&�&AIKGFNV&K@>V&;=>V&50mfe&�&5055ef&O&w�4&\n^&\JB<&F>&WS@BGP&<U=B>^8

#;C>S@FISFBGQ0& N& <;PA>@N& F>S& CUTNF<& E;>=IK& L<& S;>C>JB@MIK& IWP@>L& IKL<B&

JLD@FUV&>B&<;ZCIBIV&FNV&<B@MNFHV&MI=EPFNF<V&\�r^8&MID=ZLF<V&PFB&F<&;=>�PLF<&

FNV&G<?@NV&AIL&;I=BUO>SL&QG<S@FIV&?CIV&G<B&PFB&N&<;ZCIB<&MI=EPFNF<V&<;P&F>&

GUCSW>V&F>S&CUTNF<&IKL<B&<EICNFU<0&B@O?IB&N&;<=<GQFD&IRK@D@N�&

#;PA>@N&n&�&655&- Qs %. (6)

%& <;PA>@N& ;>S& S;>C>JKXIF<B& <;P& FNL& ;<=<;QLD& @OU@N& G<CIKF<B& EI&

;I=B@@PFI=N&<G=KTIB<&�<;PA>@N&G<?@NV�

2.2 I'5%(563*

2.2.1 F"$&',

">& WS@BGP& <U=B>& IKL<B& N& G<M<=PFI=N& ;NJH& ;=DF>JIL>?V& ILU=JIB<V0& EIFQ& FBV&

<L<LIZ@BEIV& E>=WUV8& "<& EIJUMN& FDL& IG;IE;PEILDL& =?;DL& IKL<B& @<WZV&

EBG=PFI=<& @I& @OU@N& EI& F>& ;IF=UC<B>& H& F>& GQ=T>SL>0& <W>?& UOIB& CBJPFI=IV&

IG;>E;UV& MIK>S0& QLM=<G<& G<B& <XZF>S0& G<B& AIL& UOIB& @OIAPL& G<MPC>S&
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S;>CIB;PEIL<& @DE<FKAB<& EIFQ& FNL& G<?@N& F>S8& 7;K@NV& N& TICFKD@N& F>S& T<ME>?&

<;PA>@NV&EIBZLIB&FN&@SL>CBGH&G<F<LQCD@N&G<S@KE>S&G<B&@SLI;ZV&;I=B>=KXIB&FNL&

<FE>@W<B=BGH&=?;<L@N8&

">&JIJ>LPV&PFB&IKL<B&G<M<=P&G<?@BE>&IKL<B&>&CPJ>V&;>S&N&O=H@N&F>S&WS@BG>?&

<I=K>S0&IBABGQ&JB<&;<=<JDJH&NCIGF=B@E>?0&UOIB&<SRNMIK&FP@>&;>C?&G<B&<L<EULIF<B&

L<&<SRNMIK&G<B&QCC>&@F>&EUCC>L8
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.4L?39779 2.1 I'5"(5@("$%&*285%&*L./&'%8*="29%.j*/"*/#6/0*("*,--=*'=8/&(=*'=>,*>0$*

'=8/0*osq

!F<&;<=<;QLD&AB<J=QEE<F<&W<KLIF<B& G<M<=Q& N& EIJQCN& AB<W>=Q& F>S&WS@BG>?&

<I=K>S&@I&@OU@N&EI&F<&QCC<&G<?@BE<&<W>?&>B&IG;>E;UV&G<FQ&FNL&G<?@N&F>S&IKL<B&

@SLF=B;FBGQ&EBG=PFI=IV8&,B>&@SJGIG=BEUL<&IR<CIKW>LF<B&F<&IG;IE;PEIL<&AB>RIKAB<&

F>S&MIK>S0&EIBZL>LF<B&@NE<LFBGQ&F<&<BD=>?EIL< @DE<FKAB<&G<B&UO>SEI&EIKD@N&F>S&

AB>RIBAK>S&F>S&<XZF>S&G<B&QLM=<G<8

">&WS@BGP&<U=B>&IG;UE;IB&@I&@OU@N&EI&F>&E<X>?F&�

�&~8f55&W>=UV&CBJPFI=>&AB>RIKAB>&F>S&MIK>S&\& �4&^

�&4&W>=UV&CBJPFI=>&E>L>RIKAB>&F>S&QLM=<G<&\&w�&^

�&4~&W>=UV&CBJPFI=<&@DE<FKAB<8

· 3 W>=UV&CBJPFI=>SV&QG<SF>SV&SA=>J>LQLM=<GIV8

�&60f&W>=UV&CBJPFI=<&>RIKAB<&F>S&<XZF>S&\&��¡&^8&hfi
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2.2.2 I'5%(563*+62&?$*C.5=$>K$

+B&>BG>C>JBGUV&TCQTIV&;>S&;=>G<CIK&N&G<?@N&F>S&WS@BG>?&<I=K>S&;=>U=O>LF<B&

<;P&FBV&I@FKIV&GILF=BGHV&MU=E<L@NV0&F>SV&MI=E>@KWDLIV&<I=K>S0&FBV&TB>ENO<LBGUV&

I@FKIV& G<?@NV0& FBV& IJG<F<@FQ@IBV& <I=B>@F=>TKCDL&NCIGF=>;<=<JDJHV& G<B& QCCIV&

;I=B>=B@EULDL&IW<=E>JZL&IJG<F<@FQ@IBV&G<B&@S@GISUV8&,=U;IB&L<&F>LB@FIK&PFB&F>&

WS@BGP& <U=B>0& P;DV& @OIAPL& PC<& F<& <U=B<& G<?@BE<0& IKL<B& CBJPFI=>& I;BTC<TUV&

;I=BT<CC>LFBGQ& @I& @OU@N& EI& F>& ;IF=UC<B>& H& F>L& QLM=<G<8& #SFP& PEDV& B@O?IB&

<L<W>=BGQ&EI&FNL&;<=<JDJH&>RIBAK>S&F>S&MIK>S&G<B&F<&@FI=IQ&@DE<FKAB<&<BMQCNV8&

.IL&B@O?IB&PEDV&;QLF>FI&JB<&F<&;<=<JPEIL<&G<FQ&FNL&G<?@N&>RIKAB<&F>S&<XZF>S8

1<FQ& FNL& ABQ=GIB<& FNV& <;ICISMU=D@NV& FNV& MI=EPFNF<V& @ONE<FKX>LF<B& @I&

EIJQCIV& ;>@PFNFIV& <TC<TH& <U=B<& G<?@NV0& P;DV& IKL<B& >B& SA=<FE>K& �4�& G<B& F>&

AB>RIKAB>& F>S& QLM=<G<& w�4& 0& F>S& >;>K>S& >B& <=LNFBGUV& I;B;FZ@IBV& UO>SL&

E<G=>@G>;BGP& O<=<GFH=<0& I;IBAH& I;N=IQX>SL& POB& QEI@<& F>& ;I=BTQCC>L& G>LFQ&

@FNL& ;I=B>OH0& P;>S& <SFP& ;<=QJIF<B0& <CCQ& JILBGPFI=<& @SLFIKL>SL& @FNL& <?RN@N&

F>S&W<BL>EUL>S&F>S&MI=E>GN;K>S&\T<MEB<K<&<?RN@N&FNV&EU@NV&MI=E>G=<@K<V&FNV&

<FEP@W<B=<V^8& ,<=QCCNC<& PEDV& @ONE<FKX>LF<B& G<B& F<& I;BTC<TH& <U=B<& G<?@NV0&

;>S&IKL<B&ANCNFN=BZAN&<GPE<&G<B&@I&EBG=UV&;>@PFNFIV8&hmi
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3. IL=2(%J63*CNG – O&t-&%J2=L&')*"5&/'@50/0

!F>&F=KF>&GIWQC<B>&;<=>S@BQXIF<B&EB<&TBTCB>J=<WBGH&<L<W>=Q&@FBV&IW<=E>JUV&

F>S& CNG ;>S& S;Q=O>SL& @FNL& 7CCQA<& G<B& @F>& IRDFI=BGP8& % <I=B>GKLN@N FDL

>ONEQFDL EI&CNG IKL<B&;>C?&AB<AIA>EULN ;B<&;<JG>@EKDV&G<B&<;P&>BG>L>EBGHV&

;CIS=QV&<CCQ&G<B&;I=BT<CC>LFBGQ8&7;K@NV0&N EIF<W>=Q&CNG @I&;I=B>OUV&IGFPV&

ABGF?>S&AB<L>EHV&WS@BG>?&<I=K>S EI&GBLNFUV&AIR<EILUV&\virtual pipelines) <=OKXIB&

@F<AB<GQ&L<&IW<=EPXIF<B&EI&EIJQCN&I;BFSOK< CPJD&G<B&F>S&S]NC>?&GP@F>SV&FDL

<JDJZL& EIF<W>=QV8& "UC>V0& > >BGB<GPV& <LIW>AB<@EPV& CNG @I& )�& T>NMQIB& FNL&

<I=B>GKLN@N& L<& IRICBOMIK& <GPE<& ;I=B@@PFI=>& <W>?& >B& >ANJ>K& E;>=>?L& L<&

IW>ABQX>SL&EI&G<?@BE>&F<&<SF>GKLNFQ&F>SV&G<F&>KG>L.

3.1 +"2&%'9$0/0*%#0(,>?$

3.1.1 I&/=J?J)

% ABIK@AS@N&F>S&b8#8&@FNL&7CCQA< G<B&BAB<KFI=<&@FBV&EIJQCIV&;PCIBV&T=K@GIF<B&

@I& IRUCBRN0& EI& G?=B<& O<=<GFN=B@FBGQ& FNV& FN& @SLIOBXPEILN& I;UGF<@N& FDL&

SWB@FQEILDL& S;>A>EZL& AB<L>EHV& b8#8& \AKGFS<^& G<B& FNL& SC>;>KN@N& LUDL&

@SLAU@IDL& G<F<L<CDFZL. !I& <SFP& F>& ;C<K@B>0& >B& G?=BIV& O=H@IBV& F>S& b8#8

<L<WU=>LF<B& @FN& MU=E<L@N& OZ=DL0& @F>& E<JIK=IE<& G<B& @FNL& ;<=<JDJH& XI@F>?&

LI=>?& G<B& <FE>?& \IE;>=BG>K& G<B& >BGB<G>K& G<F<L<CDFUV^0& P;DV& I;K@NV& G<B& @FNL&

;<=<JDJH& MI=EPFNF<V& JB<& TB>ENO<LBGUV& G<B& TB>FIOLBGUV& A=<@FN=BPFNFIV. %&

<LQ;FSRN& ;I=<BFU=D& O=H@IDL& F>S& b8#8& M< UABAI& FN& ASL<FPFNF<& L<&

<;>==>WNM>?L& I;B;CU>L& ;>@PFNFIV& <I=K>S0& @SETQCC>LF<V& QEI@<& @FNL&

<;>==?;<L@N& F>S& <@FBG>?& ;I=BTQCC>LF>V. %& S;¢& <=BMEPL& UL<& IL<CC<GFBGH& G<B&

;=DF>;>=B<GH0& G<FQ& F<&;<=<;QLD0& O=H@N& F>S&<I=K>S&@I&>CPGCN=>& F>L& GP@E>&

IKL<B&N&GKLN@N&>ONEQFDL&\<I=B>GKLN@N^.

%&<I=B>GKLN@N&>ONEQFDL&<;>FICIK&@HEI=<&EK<&@NE<LFBGH&G<B&<;>FICI@E<FBGH&

ABUR>A>&@F>&>R?&;=PTCNE<&<FE>@W<B=BGHV&=?;<L@NV&;>S&<LFBEIFD;KX>SL&;>CCUV&
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EIJ<C>S;PCIBV. ">& b8#8& G<KJIF<B& @I& GBLNFH=<& F?;>S& ���o& \EI& @;BLMH=<^0&

G<MB@FZLF<V& ASL<FH& FNL& IL<CC<JH& G<S@KE>S& EIF<R?& TILXKLNV& G<B& b8#8 %&

ASL<FPFNF<&FNV&IL<CC<JHV&IW<=EPXIF<B0&GS=KDV0&@F<&EBG=Q&>OHE<F<. [34]

$4;689'3.1 %IGD;:8MG9'ADI'53M@47DAD4DJ8'CNG

3.1.2 1=2='>02&/>&',*'=&*5-"%$"'>)(=>=

:I& FN& O=H@N&b8#8& @F<& >OHE<F<& I;BFSJOQLIF<B0& <LQC>J<& EI& F>& @SJG=BLPEIL>&

G<?@BE>&G<B&F>L&F?;>&F>S&>OHE<F>V&£&�

! :IKD@N& FDL& IG;>E;ZL& EN-EIM<LB>?ODL& SA=>J>L<LM=QGDL& EUO=B& G<B&

80%

! 7C<OB@F>;>KN@N& UDV& G<B& ENAILB@EPV& FDL& IG;>E;ZL& G<=GBL>JPLDL&

<=DE<FBGZL&G<B&;>CSGSGCBGZL&SA=>J>L<LM=QGDL

! :IKD@N&FDL&IG;>E;ZL&���&EUO=B&G<B&}xn

! :IKD@N&FDL&IG;>E;ZL&w�&;I=B@@PFI=>&<;P&e5n

! :IKD@N&FDL&IG;>E;ZL&w�4&EUO=B&G<B&45n

! :IKD@N&F>S&@ONE<FB@E>?&PX>LF>V&\LUW>SV^&G<FQ&}5-90%

! :IKD@N&FDL&IG;>E;ZL&CI;FZL&@DE<FBAKDL&\��^&EUO=B&G<B&een

* ENGVA, European Natural Gas Vehicle Association
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"< >OHE<F<&b8#8& MID=>?LF<B& @HEI=<&DV& F<& G<M<=PFI=<0& EIFQ& F<& <SF>GKLNF<&

�ENAILBGZL�& IG;>E;ZL& \NCIGF=BGQ0& SA=>JPL>S^0& ;>S& PEDV& UO>SL& <GPE<&

@>T<=>?V&FIOL>C>JBG>?V&;I=B>=B@E>?V.[35]

3.1.3 D&* U&"R$"93* '=&* I.2?5=u'63* "N"-9N"&3, >,/"&3* '=&*

52%%5>&'63

¤AN& GSGC>W>=>?L& ;<JG>@EKDV& ;I=K& F<& ~0y& IG<F8& >OHE<F<& b8#8& ILZ&

CIBF>S=J>?L&G<B&}8eyx&@F<ME>K& F=>W>A>@K<V&JB<& F<&>OHE<F<&<SFQ8&%& FQ@N&IKL<B&

<SRNFBGH& �&:PL>& F>L& FICISF<K>& O=PL>& >& <=BMEPV& FDL& >ONEQFDL&b8#8& <SRHMNGI

G<FQ& 46n& ILZ& >& <=BMEPV& FDL& @F<MEZL& <LIW>AB<@E>?& w��& G<FQ& 65%. !FNL&

7S=Z;N& GSGC>W>=>?L& ;I=K;>S& xx58555& >OHE<F<&b8#8& <;P& F<& >;>K<& m}58555&

;I=K;>S&@FNL&)F<CK<

%&7878& UOIB& MU@IB&DV&@FPO>& F>& 65n& FDL&>ONEQFDL&;>S& M<& GSGC>W>=>?L& F>&

4545&L<&IKL<B&>OHE<F<&b8#8 %&7878& UOIB& ILFQRIB& FNL&IB@<JDJH&FNV&<I=B>GKLN@NV&

FP@>& @FNL& ;I=BT<CC>LFBGH0& P@>& G<B& @FNL& ILI=JIB<GH& ;>CBFBGH& FNV. !I& PC<& F<&

G=QFN-EUCN& FNV& 7878& SC>;>B>?LF<B& @HEI=<& IMLBGUV& ;>CBFBGUV& G<B& ;=>J=QEE<F<&

ILMQ==SL@NV&FNV&<SF>GKLN@NV&EI&b8#8 +B&;>CBFBGUV&<SFUV&;I=BC<ETQL>SL&�

! >BG>L>EBGQ&G<B&AB>BGNFBGQ&GKLNF=<&JB<&O=H@FIV&>ONEQFDL&b8#8

! ;=>J=QEE<F<& G<F<@GISHV& ABGF?DL& @F<MEZL& <LIW>AB<@E>? CNG, @I&

@SLI=J<@K<&EI&FBV&IF<B=IKIV&<I=K>S

3.1.4 Z*.L&/>,("$0*'=>,/>=/0*/>0$*I--,A=

!FNL&7CCQA<&GSGC>W>=>?L0&HAN&<;P&F>&45560&4ex&CIDW>=IK<&b8#8&FNV&7$7(

"<& CIDW>=IK<& <SFQ& <LIW>ABQX>LF<B& <;P F> @F<MEP&w��& FNV&.7,#& G>LFQ&@F>&

<E<R>@FQ@B>& FDL& lLD& (B>@KDL. %& 7$7(& UOIB& ;=>ENMISFIK& I;B;CU>L& 646&

CIDW>=IK<&b8#80& F<&>;>K<&;<=ICHWMN@<L& F>& 455x0&<LITQX>LF<V& FN&@SEEIF>OH&

FDL&CIDW>=IKDL&w��&@F>&45n&;I=K;>S&F>S&@FPC>S&FNV&IF<B=IK<V.
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$4;689'Q>K &G9E76<'@I7A:2@M<';94'982ODS49@7DJ'GM<'.$/%

:K<&ABIMLHV&�;I=BHJN@N�&@F>L&GP@E>&FNV&<I=B>GKLN@NV&AIKOLIB&PFB&AIL&S;Q=OIB&

UL<&@SJGIG=BEUL>&E>LFUC>&;>S&UOIB&<G>C>SMNMIK&;<JG>@EKDV0&JB<&FNL&IB@<JDJH&

G<B& O=H@N& F>S& b8#8& @F<& >OHE<F<. +B& F=P;>B& IB@<JDJHV& FNV& <I=B>GKLN@NV&

;>BGKCC>SL0&<;P&�

! FN& E<XBGH& \G<B0& @I& EI=BGUV& ;I=B;FZ@IBV0& <LIRUCIJGFN^& IB@<JDJH&

@S@FNEQFDL& EIF<F=>;HV& >ONEQFDL& JB<& O=H@N& WS@BG>?& <I=K>S& \;8O8&

)F<CK<0&(<FBLBGH&#EI=BGH0&#KJS;F>V^

! FNL&;<=UET<@N&@I& L>E>MIFBGP& G<B& EPL>& I;K;IA>0& <WHL>LF<V& FNL&<J>=Q&

L<&;=>@<=E>@FIK&N&KAB<&@F>&LU>&G<?@BE>&\;8O8&%8,8#8^

! FNL&;=>@IGFBGH&IB@<JDJH&FNV&<I=B>GKLN@NV&TQ@IB&@SJG=>FNEUL>S&@OIAK>S&

;<=UET<@NV&FNV&,>CBFIK<V0&;>S&;I=BC<ETQLIB&PC>SV&F>SV&�G=KG>SV�&FNV&

<CS@KA<V&�&<SF>GBLNF>TB>ENO<LKIV& - IF<B=IKIV&<I=K>S& - O=H@FIV& - ,>CBFIK<&

\;8O8&9I=E<LK<0&9<CCK<0&!>SNAK<^

"<& G?=B<& XNFHE<F<& ;>S& ;=U;IB& L<& ;=>DMNM>?L0& Z@FI& L<& <L<;FSOMIK& N&

<I=B>GKLN@N&>ONEQFDL&@FNL&7CCQA<&IKL<B&�

! %& ANEB>S=JK<& I;<=G>?V& ABGF?>S& @F<MEZL& <LIW>AB<@E>?& w��& \FP@>&

<LIRQ=FNFDL& @F<MEZL0& P@>& G<B& IL@DE<FDEULDL& @I& SWB@FQEIL<&

;=<FH=B<&SJ=ZL&G<S@KEDL^



39

! %& ;<=>OH& <;P& FNL& ,>CBFIK<& G<FQCCNCDL& >BG>L>EBGZL& GBLHF=DL& @F>SV&

BAB>GFHFIV&>ONEQFDL&b8#80&JB<&;I=BT<CC>LFBG>?V&GS=KDV&CPJ>SV

! %& SB>MUFN@N& G<FQCCNCDL& ABIMLZL& FIOLBGZL& ;=>F?;DL& \r�t��t��r^0& JB<&

FNL&IE;UAD@N&FNV&IE;B@F>@?LNV&@FNL&FIOLBGH&<=FBPFNF<&G<B&FNL&<@WQCIB<&

FDL&S;>A>EZL&G<B&FDL&>ONEQFDL&b8#8

! %&IB@<JDJH&G<FQCCNCDL&E>LFUCDL&>ONEQFDL&b8#8&G<B&>ONEQFDL&AB;C>?&

G<S@KE>S0& G<MZV& G<B& N& ANEB>S=JK<& I;<=G>?V& S;>A>EHV& FIOLBGHV&

S;>@FH=BRHV&F>SV8[35]

3.2 12)/0*CNG /"*5"2&%#63* "'>@3*A&'>8%.*/8$A"/03*

L./&'%8*="29%. (virtual pipelines)

3.2.1 I&/=J?J)

lCCN&EK<&IW<=E>JH&@FNL&>;>K< O=N@BE>;>BIKF<B&F>&CNG <=GIFQ&@F>&IRDFI=BGP&

IKL<B N& ANEB>S=JK<& EBG=ZL& <SFPL>EDL& ABGF?DL& WS@BG>?& <I=K>S& @I& ;PCIBV& G<B

;I=B>OUV ;>S&M<&<=JH@>SL&L<&@SLAIM>?L&EI&F>&GILF=BGP&AKGFS>8 %&;=DF>FS;K<&

@F>&@OIAB<@EP0&UJGIBF<B&@F>&PFB&F<&AKGFS<&<SFQ F=>W>A>F>?LF<B&EI&@SE;BI@EUL>&

WS@BGP& <U=B>& – w��& \wo{��urru�& �t���tq& �tr^0& ;>S& M<& EIF<WU=IF<B& @FNL&

IK@>A>& F>S& <SFPL>E>S& ABGF?>S& >ABGZV (virtual pipelines)0& EI& WBQCIV& S]NCHV&

;KI@NV8

% LU<& FQ@N& @F>L& GCQA>& IKL<B N& O=H@N& ILPV& @S@FHE<F>V EI@<K>S& EIJUM>SV&

GSCKLA=DL0& ;>S& >L>EQXIF<B& I;K@NV& �IBG>LBGPV& <JDJPV", F>& >;>K> ;<=<AKAIB&

@SE;BI@EUL> WS@BGP& <U=K>& \H& SJ=>;>BNEUL>^ <;ISMIK<V& @I& IJG<F<@FQ@IBV& FDL&

;IC<FZL8 "<& @S@FHE<F<& <SFQ& IKL<B& <LIRQ=FNF<& <;P& @DCNLZ@IBV G<B& DV& IG&

F>?F>S& ;=>@WU=IB& TICFBDEULN& ;=P@T<@N& @F<& >WUCN& F>S& WS@BG>?& <I=K>S0&

WMQL>LF<V& @I& EIJ<C?FI=>& <=BMEP& I;BOIB=H@IDL0& IW<=E>JZL& G<B& FICBGZL&

O=N@FZL8
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$4;689'Q>Q'#2G9OD3L';48MGN8'S2V9728N8'9A6'GD'@G9E76'@GDI<'G2U4;DJ<';9G989UBGF<

3.2.2 1=2='>02&/>&',*'=&*5-"%$"'>)(=>=

">& EIJ<C?FI=>& GP@F>V& JB<& FN& ABIK@AS@N& F>S& WS@BG>?& <I=K>S0& IKL<B& F<& U=J<&

AB<@?LAI@NV&EI&F>&GILF=BGP&AKGFS>0&ANC<AH&<JDJ>K0&@F<ME>K&EIKD@NV&FNV&;KI@NV0&

EIF=NFBG>K& @F<ME>K& GC;8 _F@B0& I;BCUJ>LF<B& JB<& @?LAI@N& EI& F>& AKGFS>& WS@BG>?&

<I=K>S0& EPL>& F<& EIJ<C?FI=<& <@FBGQ& GULF=<0& G<MZV& ;=>@WU=>SL& G<F<L<CZ@IBV&

;>S&E;>=>?L&L<&<;>@TU@>SL&UL<&EU=>V&<;P&FBV&I;ILA?@IBV&@?LAI@NV8 :I&FNL&

FIOL>C>JK<&F>S&w��0&N&>;>K<&I;BF=U;IB&FNL&<;>MHGIS@N&F>S&WS@BG>?&<I=K>S&@I&

;KI@N& 455& <FE>@W<B=ZL0& IKL<B& ASL<FPL& L<& F=>W>A>FNM>?L& G<B& EBG=PFI=IV&

>BGB@FBGUV&@SJGILF=Z@IBV0& G<MZV&>B& I;ILA?@IBV& JB<& FNL&<;>MHGIS@N&w��& IKL<B&

@OIFBGQ& EBG=UV0& ILZ& F<& AKGFS<& @F>& I@DFI=BGP& FDL& GDE>;PCIDL0& M<&

<L<;F?@@>LF<B&<LQC>J<&EI&FN&XHFN@N8

$4;689'3.4 -JU48S3D4'9ADEC;2I@M<'CNG @GD'@G9E76'GM<'.$/%
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7GFPV&<;P&FBV&;I=B;FZ@IBV&EBG=ZL&;PCIDL0&N&O=H@N&F>S&w��&@S@FHLIF<B&G<B&

JB<&TB>ENO<LBGUV&I;BOIB=H@IBV&;>S&CPJD&<;P@F<@NV&AIL&E;>=>?L&L<&@SLAIM>?L&

EI&F>&AKGFS>8

% O=H@N&F>S&@SE;BI@EUL>S&WS@BG>?&<I=K>S&;=>@WU=IB&EIJQCN&ISICBRK<0&G<MZV&

EI&EBG=P&GP@F>V0&E;>=IK&L<& BG<L>;>BIK&<LQJGIV&JB<&EBG=UV&;>@PFNFIV0&>B&>;>KIV&

AIL& I;BF=U;>SL& FNL& G<F<@GISH& ABGF?>S8 % ANEB>S=JK<& @NEIKDL& G<F<LQCD@NV&

WS@BG>?& <I=K>S& EI& w��0& ANEB>S=JIK& ;=>g;>MU@IBV& JB<& FNL& @I& AI?FI=N& WQ@N0&

G<F<@GISH& FDL& ABGF?DL0& PF<L& ANC<AH& <SFH& M<& I;BF=U]IB& FNL& <;P@TI@N& FDL&

I;ILA?@IDL&JB<&FN&AB<@?LAI@N8

3.2.3 U&"R$"93*"N"-9N"&3j*>,/"&3*'=&*52%%5>&'63

!F>& IRDFI=BGP& O=N@BE>;>BIKF<B& @SOLQ& <SFH& N& IW<=E>JH& @I& ;I=B>OUV& ;>S& F>&

AKGFS>&F>S&WS@BG>?&<I=K>S&AIL&E;>=IK&L<&I;IGF<MIK&\AS@;=P@BFIV&;I=B>OUV^&<CCQ

G<B&@I&;I=B>OUV&;>S&N&I;ULAS@N&JB<&I;UGF<@N&F>S&ABGF?>S&AIL&IKL<B&>BG>L>EBGQ&

@SEWU=>S@<8& %& AB<ABG<@K<& IKL<B& N& @SE;KI@N& F>S& <I=K>S& @F>SV& @F<ME>?V0& N&

<;>MHGIS@H&F>S&@I&WBQCIV-G?CBLA=>B&<;>MHGIS@NV G<B&N&EIF<W>=Q&F>S&>ABGZV&

@F>SV&G<F<L<CDFUV8&%&;KI@N&F>S&<I=K>S&IKL<B&;>C?&S]NCH&\455&bar) >;PFI&;=BL&

IB@UCMIB& F>& <U=B>& @FBV& @S@GISUV& ;=U;IB& ;=ZF<& L<& ;I=Q@IB& <;P& @?@FNE<&

<;>@SE;KI@NV& Z@FI& N& ;KI@H& F>S& L<& I;<LUCMIB& R<LQ& @F<& WS@B>C>JBGQ&

I;K;IA<8[34]

!FNL&#=JILFBLH&F>&WS@BGP&<U=B>&AIL&WFQLIB&@I&;>CCUV&<J=>FBGUV&;I=B>OUV&<W>?

N& O<ENCH& XHFN@N& AIL& E;>=IK& L<& <LFB@F<MEK@IB& F> <G=BTP GP@F>V& G<F<@GISHV&

<JDJZL8 #SFP& <WHLIB& ;>CCUV& <;>E>LDEULIV& G>BLPFNFIV& L<& T<@KX>LF<B& @I& ;B>&

A<;<LN=UV&C?@IBV&P;DV AIR<EILUV&;=>;<LK>S0&T>SF<LK>S&G<MZV&G<B& ;IF=UC<B>,

GQ=T>SL>&JB<&L<&<LF<;>G=BMIK&@FBV&<LQJGIV&JB<&MU=E<L@N&G<B&E<JIK=IE<. _F@B0&

<L<;F?OMNGI& <;P& FNL& <=JILFKLBGN IF<B=K<& ����o& �tqpquo0& F>& @?@FNE<& ;>S&

O=N@BE>;>BIK& @SE;BI@EUL>& WS@BGP& <U=B>& H& w��0& F>& >;>K>& ;<=<AKAIF<B& EI&

W>=NFUV&AIR<EILUV @I&EBG=UV&G>BLPFNFIV&P;>S&<;>@SE;BUXIF<B&G<B&F=>W>A>FIKF<B&
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@F< EKLB&AKGFS<&WS@BG>?&<I=K>S8 % Grupo Galileo IJG<FU@FN@I&F>L&;=ZF>&IBG>LBGP

<JDJP& F>S (virtual pipeline) F>& !I;FUET=B>& F>S& 455m& @FNL& 1P=A>T<& FNV&

#=JILFBLHV& (GILF=BGH& I;<=OK<) JB<& L<& IRS;N=IFH@IB& >GFZ& G>BLPFNFIV& ;>S&

GSE<KL>LF<B&@F>&EUJIM>V&<;P&68555&UDV&y8555&GQF>BG>B. "Z=<0&EIFQ&FNL&I;BFSOH&

;<=>OH&WS@BG>?&<I=K>S&@I&;I=K;>S&458555&<LM=Z;>SV&@FN& LPFB<&1P=A>T<0& N&

IF<B=IK<&@OIABQXIB&L<&I;IGF<MIK0&@?EWDL<&EI&FNL&;=PIA=>&¥t�r�o&�t�t��t8

$4;689'Q>X'T5M79'72G9OD3L<'GB8';48MGN8'S2V9728N8

1<MZV&F>&ILAB<WU=>L&F>S&WS@BG>?&<I=K>S&UOIB&<SRNMIK&IL&EU@D&S]NCZL&FBEZL&

;IF=IC<K>S&;<JG>@EKDV0 N ����o&�tqpquo&UOIB&;>SCH@IB&@S@FHE<F<&;I;BI@EUL>S&

WS@BG>?& <I=K>S& G<B& FDL& ;=>�PLFDL& FNV& @I& IF<B=IKIV& @FBV& bBCB;;KLIV& G<B& FN&

3=<XBCK<0 P;DV&<L<WU=IB&> Maranca. %&BABDFBGH&IF<B=IK<&UOIB&I;K@NV&;=>@WU=IB&

FIOL>JLD@K<& G<B& @SET>SCUV& ;<JG>@EKDV0& @SE;I=BC<ET<L>EULNV& FNV& )LAK<V0&

P;>S&F>&LUW>V&U;LBRI&;PCIBV&P;DV&F>&*U>&.ICOK8 ">&IBG>LBGP&@?@FNE<&<JDJZL&

FNV& ����o& �tqpquo& O=N@BE>;>BIK& @F<ME>?V& @SE;KI@NV& WS@BG>?& <I=K>S& ;>S&

<RB>;>B>?L F>SV& S;Q=O>LFIV <JDJ>?V WS@BG>?& <I=K>S8 ">& @SE;BI@EUL>& <U=B>&

@FN&@SLUOIB<&EIF<WU=IF<B&EI&A>OIK< - AIR<EILUV. [36]
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$4;689'Q>Y'ZF74@79';48MGN8'S2V9728N8

7;K@NV0& @F>& :>LFI=UB& IGFPV& <;P& EIF<W>=Q& CNG EIF<WU=>SL& G<B& LNG

(SJ=>;>BNEUL>&<U=B>^&@I&<;>E>LDEULIV&TB>ENO<LKIV0 @I TB>ENO<LBGQ&;Q=G< G<B&

BABDFBG>?V&<JDJ>?V&EIF<W>=QV&<I=K>S8[37]

$4;689'Q>W'/D32:9'LNG 9A6'GM8'SM74DI3?:9'GDI'7F534'GM8'A93LSD@M'@GDI<';9G989UBGF<
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!FNL& Karratha FNV& ASFBGHV& #S@F=<CK<V& IJG<F<@FQMNGI& E>LQA<& SJ=>;>KN@NV&

WS@BG>?& <I=K>S& F>& >;>K>& EIF<WU=IF<B& >ABGZV& @FN& T>=IB>ASFBGH& #S@F=<CK<& @I&

<;>@FQ@IBV& 4.000 km. #SFPV > �7BG>LBGPV <JDJPVj& IRS;N=IF>?@I& FBV& <LQJGIV&

FDL& IL& CPJD& <;>E<G=S@EULDL& G>BL>FHFDL0& ILZ& UL<& U=J>& I;UGF<@NV& <JDJ>?&

IGFICU@FNGI&;<=QCCNC<8 [38]

3.3 D&'&='@3 =$"L%A&=/(@3 CNG />=*P1

"UC>V0& QCCN& EK<& IW<=E>JH& ;>S& O=N@BE>;>BIKF<B& <;>GCIB@FBGQ& @F>& IRDFI=BGP&

IKL<B& >& >BGB<GPV& <LIW>AB<@EPV& CNG @F<& <SF>GKLNF<8& 9B<& L<& I;BFISOMIK& <SFP&

O=IBQXIF<B& EK<& ;<=>OH& WS@BG>?& <I=K>S& @FNL& >BGK<0& UL<V& EBG=PV& >BGB<GPV&

@SE;BI@FHV& WS@BG>?& <I=K>S& G<B& UL<& <G=>W?@B>& JB<& FNL& AB<L>EH& F>S&CNG @F>&

PONE<8 %& EUM>A>V& AB<L>EHV& F>S& IKL<B& N& <=JH& ;CH=D@N& G<B& N& AB<ABG<@K<& <SFH&

W<KLIF<B&@F>&;<=<GQFD&@OHE<8

$4;689'3.4 &5M79G4;C'989A93L@G9@M'GDI'D4;49;DJ'982ODS49@7DJ'CNG

$4;689'3.5 "4;49;6<'982ODS49@76<'CNG
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4. Q6R%A%&*/.(59"/03*L./&'%8*="29%.j*
=5%R)'"./0*'=&*A&=$%() – 4>=R(@3*/.(59"/03

!F>& FUF<=F>& GIWQC<B> ;<=>S@BQX>LF<B >B& EUM>A>B& @SE;KI@NV& F>S& <I=K>S0& >B&

F=P;>B& <;>MHGIS@HV& F>S (buffer G<B& cascade) G<B& AB<L>EHV& F>S8& 7;K@NV0&

;<=>S@BQX>LF<B <;>FICU@E<F<&<;P&;<C<BPFI=IV&EICUFIV&G<B&U=ISLIV&;>S&UO>SL&

JKLIB& ;QLD& @FNL& @SE;KI@N& F>S& WS@BG>?& <I=K>S8 ,<=>S@BQXIF<B& UL<V& FS;BGPV&

@F<MEPV& @SE;KI@NV& G<B& >B& I=J<@KIV& ;>S& O=IBQX>LF<B& JB<& FNL& IJG<FQ@F<@H& F>S&

\FP;>V&IJG<FQ@F<@NV0&QAIBIV&CIBF>S=JK<V^&<CCQ&G<B& F<&EU@<&;>S&M<&O=IB<@F>?L&

Z@FI F>&CNG L<&WFQ@IB&@F>L&G<F<L<CDFH&\G?CBLA=>B&EIF<W>=QV0&F=QGF>=IV^8

4.1 Q6R%A%&*/.(59"/03*'=&*=5%R)'"./03*>%.*L./&'%8*

="29%.

4.1.1 I&/=J?J)

">&WS@BGP&<U=B>& <;P& F>L&<JDJP& AB<L>EHV&@SE;BUXIF<B& O=N@BE>;>BZLF<V& UL<&

EIJQC>&@SE;BI@FH&;>CC<;CZL&@F<AKDL8&,=>GIBEUL>S&L<&G<F<@FIK&N&O=H@N& F>S&

@F<ME>?& <LIW>AB<@E>?&;B>& <;>FICI@E<FBGH0& F>& WS@BGP& <U=B>& <;>MNGI?IF<B& @I&

@?@FNE<& <;>MHGIS@NV8& ';Q=O>SL& AS>& EUM>A>B& JB<& FNL& <;>MHGIS@N& FDL&

G<S@KEDL&@F>SV&@F<ME>?V&CNG : <;>MHGIS@N&EI&@?@FNE<&buffer G<B&@?@FNE<&

<;>MHGIS@NV& cascade. !F> @?@FNE<& <;>MHGIS@NV& buffer S;Q=OIB& EPL>& UL<&

A>OIK>&;KI@NV&JB<&FNL&<;>MHGIS@N&F>S&WS@BG>?&<I=K>S&@F>&@F<MEP8&">&@?@FNE<&

cascade @SLHMDV& OD=KXIF<B& @I& F=IBV& AIR<EILUV& ;>S& >L>EQX>LF<B& O<ENCHV0&

EU@NV&G<B&S]NCHV&;KI@NV8

9B<& L<& G<F<L>NMIK& N& AB<ABG<@K<& J=HJ>=NV& ;CH=D@NV& G<B& L<& EICIFNM>?L& >B&

I;B;FZ@IBV& FDL& F?;DL&<;>MHGIS@NV&@OIFBGQ& EI& FNL&<;PA>@N& ILPV&;=<FN=K>S&

CNG UOIB& <L<;FSOMIK& EK<& MID=NFBGH& <LQCS@N&EI& TQ@N& F>L&;=ZF>& G<B& AI?FI=>&

MI=E>ASL<EBGP&LPE>0&FNL&AB<FH=N@N&FNV&EQX<V&G<B&F>S&LPE>S&FDL&;=<JE<FBGZL&

<I=KDL8& !FNL& AB<ABG<@K<& FNV& J=HJ>=NV& ;CH=D@NV& UJBLI& N& S;PMI@N& PFB& IKL<B&

NEB@F<FBGH&AB<ABG<@K<&&G<B&PFB&F>&WS@BGP&<U=B>&IKL<B&G<M<=P&EIMQLB>&\;=<JE<FBGP&
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<U=B>^8&%&<LQCS@N&F>S&AI?FI=>S&MI=E>ASL<EBG>?&LPE>S&UOIB&O=N@BE>;>BNMIK&JB<&

F>L&S;>C>JB@EP&FNV&ILF=>;K<V&G<FQ& FNL&ABQ=GIB<& FNV&AB<ABG<@K<V&FNV&J=HJ>=NV&

;CH=D@NV8&7KL<B& JLD@FP&PFB&EBG=H& ILM<C;K<& I;BWU=IB&EBG=PFI=N&CIBF>S=JK<& F>S&

@SE;BI@FH8 [33]

';Q=O>SL& ;I=B>=B@EULIV& U=ISLIV& @F>L& F>EU<& FNV& E>LFIC>;>KN@NV& FNV&

AB<ABG<@K<V&;CH=D@NV8&+&Kountz \6ee~^&HF<L&>&;=ZF>V&;>S&E>LFIC>;>KN@I&FNL&

F<OIK<& AB<ABG<@K<& ;CH=D@NV& F>S& GSCKLA=>S& <;>MHGIS@NV& WS@BG>?& <I=K>S& EI&

TQ@N& F>L& ;=ZF>& LPE>& FNV& MI=E>ASL<EBGHV8& #LU;FSRI& UL<& S;>C>JB@FBGP&

;=PJ=<EE<& JB<& L<& E>LFIC>;>BH@IB& FNL& F<OIK<& ;CH=D@N& JB<& AIR<EILH&

;=<JE<FBG>?& <I=K>S8& +B& Kountz G<B& Blazek UO>SL& I;K@NV& <L<;F?RIB& UL<L&

<CJP=BME>& ICUJO>S& ;CH=D@NV& WS@BG>?& <I=K>S& ;>S& IR<@W<CKXIB& FNL& ;CH=N&

;CH=D@N& FDL&GSCKLA=DL&S;P& F>&@ILQ=B>& FNV& F<OIK<V&;CH=D@NV8&+B& I=ISLNFUV&

I;K@NV&@F>&;C<K@B>&L<&E>LFIC>;>BH@>SL&UL<&JUEB@E<&T<@B@EUL>&@FBV&S;>A>EUV&

<LIW>AB<@E>?& SA=>JPL>S& @SE;I=BC<ETQL>LF<V& FNL& I=J<@K<& FDL& Liss G<B&

Richards (2002), Liss (2003) G<B&Newhouse UO>SL&EICIFH@IB&FNL&F<OIK<&;CH=D@N&

F>S& GSCKLA=>S& EI& SA=>JPL>& O=N@BE>;>BZLF<V& <=BMEP& ;IB=<EQFDL8& #LUWI=<L&

S]NCH& MI=E>G=<@B<GH& <?RN@N& @F>L& G?CBLA=>& G<FQ& FNL ABQ=GIB<& FNV&

AB<ABG<@K<V8[30]

:I=BGUV&;IB=<E<FBGUV& EICUFIV&;=<JE<F>;>BHMNG<L& I;K@NV& JB<& L<& EICIFH@>SL&

FNL& F<OIK<& ;CH=D@N& FDL& WB<CZL& WS@BG>?& <I=K>S& @SE;I=BC<ET<L>EULDL& FDL&

I=J<@BZL& FDL& Thomas (2002) G<B& Shipley (2002). +& Shipley G<FUCNRI& @F>&

@SE;U=<@E< PFB& N& EIF<T>CH& FNV& MI=E>G=<@K<V& ;I=BTQCC>LF>V& E;>=IK& L<& UOIB&

@SLU;IBIV&@FN&AB<ABG<@K<&;CH=D@NV8&7;K@NV&>&A>GBE<@FBGPV&G?CBLA=>V&AIL&HF<L&

;CH=DV& JIEQF>V& GQMI& W>=Q ;>S& HF<L& @I& F<OIK<& I;<L<WP=FB@N8& +B& Farzaneh-

Gord (2007,2008) UO>SL&I;K@NV&E>LFIC>;>BH@IB&FNL F<OIK<&;CH=D@N8&#LU;FSR<L&

UL<& S;>C>JB@FBGP& ;=PJ=<EE<& T<@B@EUL>& @FNL& IRK@D@N& Penge-Robinson G<B&

@F>L&;KL<G<&BAB>FHFDL&EIM<LK>S&JB<&E>LH&AIR<EILH8 7=I?LN@<L&F<&<;>FICU@E<F<&

FNV& MI=E>G=<@K<V& ;I=BTQCC>LF>V& G<B& FNV& <=OBGHV& GSCBLA=BGHV& ;KI@NV& & @FBV&

FICBGUV&GSCBLA=BGUV&@SLMHGIV8
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4.1.2 4>=R(@3*5-)2?/03*vch

$4;689'[>='!IA4;6<'@G9E76<'982ODS49@7DJ'CNG

!FNL& IBGPL<& ;<=<;QLD& W<KLIF<B& UL<V& FS;BGPV& @F<MEPV& <LIW>AB<@E>?&CNG.

#U=B>&<;P&F>L&<JDJP&AB<L>EHV0&@SLHMDV&@I&O<ENCH&;KI@N&\¦~&bar) H&;BM<LZV&

@I& EU@N& ;KI@N& \6y& bar), @SE;BUXIF<B& O=N@BE>;>BZLF<V& UL<& EIJQC>& @SE;BI@FH&

;>CC<;CZL& @F<AKDL8& ">& @?@FNE<& <;>MHGIS@NV& <;>FICIKF<B& <;P& <=GIF>?V&

EIJQC>SV& GSCKLA=>SV& >B& >;>K>B& IKL<B& AB<MU@BE>B& @I& ABQW>=<& EIJUMN0& @SLHMDV&

<;P&x5&l I@DFI=BGHV&OD=NFBGPFNF<V&EUO=B&655& l. #SFP&F>&@?@FNE<&AB<FN=IKF<B&@I&

;KI@N&S]NCPFI=N&<;&PFB&@FBV&WBQCIV&FDL&<SF>GBLHFDL&Z@FI&F>&<U=B>&L<&=UIB&@F>&

PONE<8&[33]

4.1.3 4./>)(=>=* =5%R)'"./03* />%* />=R(@* =$"L%A&=/(%8*

CNG

!F>&@F<MEP&CNG, AS>&@S@FHE<F<&<;>MHGIS@NV&E;>=>?L&L<&O=N@BE>;>BNM>?L&

F<&>;>K<&IKL<B&F>&@?@FNE<&buffer G<B&F>&@?@FNE<&cascade.

!%* /8/>0(=* =5%R)'"./03* buffer CIBF>S=JIK& @F>& I?=>V& FDL& 458x-25 MPa,

ILZ& F>& <LZF<F>& P=B>& ;KI@NV& @F>L& NGV G?CBLA=>& IKL<B& 45& MPa. !I& <SFP& F>&

@?@FNE<& <;>MHGIS@NV& & PC>B& >B& G?CBLA=>B& <;>MHGIS@NV& F>S& @F<ME>?& IKL<B&

@SLAIAIEUL>B&L<&AB<FN=>?LF<B&@I&KAB<&;KI@N&PCN&FNL&Z=<8
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$4;689'4.2 &5M79G4;C'989A93L@G9@M'GDI'@I@GC79GD<'buffer

%& IBGPL< 4.2 ;<=>S@BQXIB& UL<& FS;BGP& @?@FNE<& ����u�8& !I& <SFHL& FN& EICUFN0& N&

MI=E>G=<@K<&G<B&N&;KI@N&FNV&AIR<EILHV UOIB&S;>FIMIK&L<&IKL<B&m551&G<B&458xMPa

G<B <EIFQTCNFN&<L&AIL&<L<WU=IF<B&<CCBZV8[33]

!%* /8/>0(=* =5%R)'"./03* cascade IKL<B& @SLHMDV& OD=B@EUL>& @I& F=IBV&

AIR<EILUV0& ;>S& >L>EQX>LF<B& @SLHMDV& O<ENCHV0& EU@NV& G<B& S]NCHV& ;KI@NV&

AIR<EILUV8&1<MIEK<&<;P&<SFUV& FBV&AIR<EILUV&<;>FICIKF<B& &<;P&<=GIFUV&EIJQCIV&

WBQCIV8& !I& <SFP& F>& @?@FNE<& <;>MHGIS@NV0& & >B& G?CBLA=>B& <;>MHGIS@NV& F>S&

@F<ME>?&F>;>MIF>?LF<B&@FN&@IB=Q&G<FQ&<?R>S@<&;KI@N8

$4;689'4.3 &5M79G4;C'989A93L@G9@M'GDI'@I@GC79GD<'cascade

%& IBGPL< 4.3 AIKOLIB& UL<& ABQJ=<EE<& F>S& @S@FHE<F>V& <;>MHGIS@NV& cascade.

1<FQ& FNL& ABQ=GIB<& FNV& F<OIK<V& ;CH=D@NV0& >&NGV G?CBLA=>V& @SLAUIF<B& ;=ZF<&

@FN& AIR<EILH& O<ENCHV&;KI@NV8&1<MZV& N&;KI@N&@FNL& AIR<EILH&;UWFIB& G<B& <SFH&

@F>L&NGV G?CBLA=>& <SRQLIF<B0& N& =>H& F>S& <I=K>S& EIBZLIF<B8& aF<L& N& F<O?FNF<&
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=>HV& EIBDMIK& @I& UL<& ;=>G<M>=B@EUL>& I;K;IA>& F>& @?@FNE<& EIF<WU=IF<B& @FNL&

AIR<EILH& EU@NV& ;KI@NV& EIFQ& FICBGQ& @FNL& AIR<EILH& S]NCHV& ;KI@NV& JB<& L<&

>C>GCN=DMIK& F>& JUEB@E<8& #L<EULIF<B& PFB& F>& @?@FNE<& cascade M<& IKL<B& ;B>&

<;>FICI@E<FBGP& @I& UL<& ;B>& >C>GCN=DEUL>& JUEB@E<& <;Y& PFB& IQL& >CPGCN=>& F>&

@?@FNE<&buffer AB<FN=>?F<L&@I&EK<&;KI@N&G<B M<&IGEIF<CCISFIK&F>&@SE;BI@FH&EI&

FNL&EUJB@FN&<;>A>FBGPFNF<8

7;B;CU>L0&PF<L&>&@SE;BI@FHV&ILI=J>;>BIKF<B&<SFPE<F<&JB<&FNL&I;<L<;CH=D@N&

FDL&AIR<EILZL&JIEKXIB&;=ZF<& FNL&AIR<EILH&S]NCHV&;KI@NV0&EIFQ&<CCQXIB&@FNL&

EU@NV& G<B& @FNL O<ENCHV& ;KI@NV& AIR<EILH8& #SFP& IR<@W<CKXIB& PFB& N& AIR<EILH&

S]NCHV&;KI@NV&\;>S&O=N@BE>;>BIKF<B&JB<&L<&>C>GCN=DMIK&N&;CH=D@N^&AB<FN=IKF<B&

@I& EUJB@FN& ;KI@N& PCN& FNL& Z=<0& IR<@W<CKX>LF<V& PFB& F<& >OHE<F<& IKL<B& ;QLF>FI&

;=>ENMISEUL<& E<XK& EI& FNL& EUJB@FN& ;>@PFNF<& WS@BG>?& <I=K>S8& +B& @D@FUV&

;=>AB<J=<WUV& FNV& BG<LPFNF<V& F>S& @SE;BI@FH& G<B& >& PJG>V& F>S& @S@FHE<F>V&

cascade IKL<B& <L<JG<K>& JB<& L<& AB<@W<CK@IB& PFB& >& @F<MEPV& CNG E;>=IK& L<&

<LFBEIFD;K@IB& F>L& F?;>& (LGVs0& CIDW>=IK<& H& W>=FNJQ^& G<B& FN& @SOLPFNF<&

\;I=K>A>V&<BOEHV^&FDL&>ONEQFDL&;>S&O=N@BE>;>B>?L&FNL&IJG<FQ@F<@N8

4.1.4 T"2(%A.$=(&')*=$,-./0

+$,-./0*>%.*52K>%.*$@(%.

!I&<SFHL&FNL&EICUFN&JB<&L<&E>LFIC>;>BNMIK&N AB<ABG<@K<&F<OIK<V&;CH=D@NV&G<B&

L<& <L<;FSOMIK EK<& E<MNE<FBGH& EUM>A>0& >& NGV G?CBLA=>V& MID=IKF<B& DV&

MI=E>ASL<EBGQ& <L>BOFP& @?@FNE<& F>& >;>K>& ;I=LQIB& <;P& EK<& NEB@F<MI=H&

AB<ABG<@K<8

9B<&L<&<L<;FSOMIK&EB<&MID=NFBGH&<LQCS@N0&N&<=OH&FNV&@SLUOIB<V&G<B&>&;=ZF>V&

LPE>V&FNV&MI=E>ASL<EBGHV&UO>SL&IW<=E>@FIK&@F>L&G?CBLA=>&JB<&L<&T=IM>?L&AS>&

MI=E>ASL<EBGUV& BABPFNFIV8& (<ETQL>LF<V& S;P]N& F>L NGV G?CBLA=>& DV& PJG>&

ICUJO>S& G<B& RU=>LF<V& PFB& UOIB& EPL>& EB<& IK@>A>0& N& IRK@D@N& FNV& @SLUOIB<V&

\AB<FH=N@NV&FNV&EQX<V^&E;>=IK&L<&J=<WFIK&DV&IRHV�
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(7)

!FNL&IRK@D@N&\f^&F>&mi IKL<B&>&=SMEPV&=>HV&FNV&EQX<V&IB@PA>S&G<B&E;>=IK&L<&

S;>C>JB@FIK&MID=ZLF<V&EB<& B@ILF=>;BGH&I;UGF<@N&EI&EB<&F=?;<0&IW<=EPX>LF<V&

F>SV&LPE>SV&FDL&<I=KDL�

(8)

(9)

!FBV&IRB@Z@IBV&\}^&G<B&\e^&F>&Cd IKL<B&>&@SLFICI@FHV&;<=>OHV&F>S&@F>EK>S, =&IKL<B&

N&;SGLPFNF<&F>S&=IS@F>?0&J�&>&CPJ>V&IBABGZL&MI=E>OD=NFBG>FHFDL0&&Pc�&N&;KI@N&

@F>L&@SE;BI@FH.

+& ;=ZF>V& LPE>V& FNV& MI=E>ASL<EBGHV& JB<& UL<L& PJG>& ICUJO>S& @FNL& JILBGH&

E>=WH&E;>=IK&L<&J=<WFIK&DV&IRHV�

(10)

P;>S&Q’�&N&@SL<CC<@@PEILN ILU=JIB<0&h�&N&ILM<C;K<0 V�&N&<;PCSFN&F<O?FNF<0&W’: 

@SL<CC<@@PEIL>&U=J>

+& P=>V& F>S& U=J>S& IKL<B& ENAILBGPV& G<FQ& FNL& AB<ABG<@K<& FNV& ;CH=D@NV& G<B& N&

EIF<T>CH& FNV& ASL<EBGHV& G<B& FNV& GBLNFBGHV& ILU=JIB<V& E;>=IK& L<& <JL>NMIK8& %&

IRK@D@N&FPFI&E;>=IK&L<&<;C>;>BNMIK&DV&IRHV�
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(11)

/V& 0& N& ;<=<;QLD& IRK@D@N& M<& E;>=>?@I& ;I=<BFU=D& L<&

<;C>;>BNMIK&DV�

(12)

%& MI=EPFNF<& ;>S& OQLIF<B& <;P& F>L& NGV G?CBLA=>& @F>& ;I=BTQCC>L& M<&

E;>=>?@I&L<&S;>C>JB@FIK&DV�

(13)

P;>S&"c�&N&I@DFI=BGH&MI=E>G=<@K<&G<B&">>�&N&MI=E>G=<@K<&;II=BTQCC>LF>V

!SLASQX>LF<V& FBV& IRB@Z@IBV& \f^0& \64^0& G<B& \6m^& @I& EK<0& M<& E;>=>?@I& N&

;<=<;QLD&IRK@D@N&L<&IKL<B&DV&IRHV:

(14)

H&EI&FNL&<GPC>SMN&E>=WH�

(15)

%&;<=<;QLD&IRK@D@N&E;>=IK&L<&EIF<FIMIK&O=>LBGQ&DV&IRHV�

(16)

%& ;<=<;QLD& IRK@D@N& M<& E;>=>?@I& L<& ILF<OMIK& <;P& FNL& UL<=RN& FNV&

;CH=D@NV&EUO=B&FNL&F=UO>S@<&@FBJEH&DV�

(17)
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%&IL@DEQFD@N& FDL&;<=<;QLD&IRB@Z@IDL&JB<&EB<& ILB<K<&AIR<EILH&G<S@KE>S&

F>S&@F<ME>?&UOIB&DV&<;>FUCI@E<�

(18)

aF<L& IKL<B& >B& EQXIV& F>S&;CN=DEUL>S& <I=K>S& @FNL& F=UO>S@<&@FBJEH&

G<B& @FNL& UL<=RN& FNV& AB<ABG<@K<V& ;CH=D@NV& G<B& IKL<B& N& EU@N& AB<W>=Q&

MI=E>G=<@K<V&GSCKLA=>S&G<B&;I=BTQCC>LF>V&F<&>;>K<&>=KX>LF<B&DV&IRHV�

(19)

+& ;=ZF>V& LPE>V& FNV& MI=E>ASL<EBGHV& JB<& F>L& NGV G?CBLA=>& FICBGQ& M<&

E;>=>?@I&L<&J=<WFIK&DV�

(20)

+B& IRB@Z@IBV& \f^0& \}^& G<B& \45^& M<& E;>=>?@<L& L<& O=N@BE>;>BNM>?L& JB<& F>L&

S;>C>JB@EP& FDL& AS>& MI=E>ASL<EBGZL& BAB>FHFDL& @I& G?CBLA=>& WS@BG>?& <I=K>S&

<LQ&;Q@<&@FBJEH8&:I& FN&JLZ@N&AS>& BAB>FHFDL&FNV&MI=E>ASL<EBGHV& \IAZ&IBABGQ&

FNL&I@DFI=BGH&ILU=JIB<&G<B&F>L&IBABGP&PJG>^&M<&E;>=>?@I&L<&T=IMIK&G<B&>&QCC>V&

G?CBLA=>V8

+A&=t=>&'@*/8/>0(=

%& IRK@D@N& \45^& M<& E;>=>?@I& L<& IKL<B& ;B>& <;C>;>BNEULN& JB<& <AB<T<FBGP&

@?@FNE<�

(21)

G<B&<L& 0&N&I;PEILN&@OU@N&B@O?IB&JB<&GQMI&@FBJEH�
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+$,-./0*>%.*A"8>"2%.*$@(%.

+& AI?FI=>V& LPE>V& FNV& MI=E>ASL<EBGHV& G<B& FNV& =>HV& C<ETQL>LF<V& F<& AS>&

@S@FHE<F<&<;>MHGIS@NV&F>S&;=<FN=K>S&G<S@KEDL&CNG0&F>&>;>K>&IJG=KMNGI&@FN&

EICUFN& <SFH0& G<MB@FQ& ASL<FP& L<& <RB>C>JH@IB& TQ@N& F>S& AI?FI=>S& LPE>S& FNV&

MI=E>ASL<EBGHV0& F>L& =SMEP& ;<=<JDJHV& ILF=>;K<V& JB<& F>SV&

O<=<GFN=B@FBG>?V&GPET>SV&F>S&@S@FHE<F>V.

+&AI?FI=>V&LPE>V&FNV&MI=E>ASL<EBGHV&JB<&FNL&AB<ABG<@K<&FNV&;CH=D@NV&ILPV&

NGV GSCKLA=>S&M<&E;>=>?@I&L<&;<=>S@B<@FIK&DV&IRHV�

(22)

P;>S&s�&N&ILF=>;K<&F>S&@S@FHE<F>V

7AZ0& PCN& N& @F<MI=PFNF<& S;>FKMIF<B& PFB& @SET<KLIB& <;P& FNL& IK@>A>& ;=>V& F>&

I@DFI=BGP& F>S& GSCKLA=>S8& #SFP& GQLIB& EB<& B@ILF=>;BGH& I;UGF<@N& <;P& FNL&

AIR<EILH& @FNL& MU@N& IB@PA>S0& ;=QJE<& ;>S& @NE<KLIB& 8& (<ETQL>LF<V&

S;P]N& FNL& ;<=<A>OH& G<B& @SLASQX>LF<V& FBV& IRB@Z@IBV& \6^0& \f^& G<B& \6f^& N&

<GPC>SMN&IRK@D@N&M<&E;>=>?@I&L<&J=<WFIK&�

(23)

H&EI&FNL&<GPC>SMN&E>=WH�

(24)

%& ;<=<;QLD& IRK@D@N& M<& E;>=>?@I& L<& ILF<OMIK& <;P& F>& RIGKLNE<& FNV&

;CH=D@NV&EUO=B&FNL&F=UO>S@<&@FBJEH&P;DV&;<=<GQFD�

(25)
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9B<& UL<&@F<MI=P&<LIW>AB<@EP& EI& EK<& AIR<EILH&@FNL& >;>K<& F>& ;<=<EULIB&

@F<MI=P& G<FQ& FNL& ABQ=GIB<& FNV& ;CH=D@NV0 N& IL@DEQFD@N& FNV& ;B>& ;QLD&

IRK@D@NV&>AHJN@I&@I&EB<&;B>&<;CH&IRK@D@N0&P;DV�

(26)

+A&=t=>&'@*/8/>0(=

%&IRK@D@N&\4x) M<&E;>=>?@I&L<&IKL<B&;B>&<;C>S@FISEULN&JB<&UL<&<AB<T<FBGP&

@?@FNE<&P;DV�

(27)

1<B&<L&>&G?CBLA=>V&IKL<B&GILPV&G<FQ&FNL&UL<=RN&FNV&AB<ABG<@K<V&FNV&;CH=D@NV&

N&@OU@N&M<&E;>=>?@I&L<&J=<WFIK�

. (28)

4.2 D2J,$?/0*'=& -"&>%.2J9= />=R(%8*/.(59"/03

%&F=>W>A>@K<&@SE;BI@EUL>S&b8#8&&@I&;I=B>OUV&;>S&AIL&UO>SL&@?LAI@N&EI&F>&

IMLBGP& AKGFS>& <;ISM?LIFI& @I& I;BOIB=H@IBV& GS=KDV& <;P& F>& AISFI=>JILH& G<B&

F=BF>JILH&F>EU<&G<B&FNL&EIF<;>KN@N0&&ASLNFBGH&;IC<FIK<&<;>FIC>?L&I;K@NV&PCIV&

>B&&TB>ENO<LBGUV&G<B&PCIV&>B&;<=<JDJBGUV&A=<@FN=BPFNFIV&@I&&;I=B>OUV&;>S&AIL&

IRS;N=IF>?LF<B& <;P& <JDJP& G<B& O=N@BE>;>B>?L& @SET<FBGQ& G<?@BE<& EN& WBCBGQ&

;=>V&F>&&;I=BTQCC>L&G<B&EI&S]NCP&GP@F>V&CIBF>S=JK<V8

%&F=>W>A>@K<&JKLIF<B&EI&FN&@SE;KI@N0&<;>MHGIS@N&@I&GBLNFUV&AIR<EILUV&G<B&FN&

AB<L>EH& F>S& WS@BG>?& & <I=K>S& CNG8& 9B<& F>& @G>;P& <SFP& M<& ;=U;IB& L<&

G<F<@GIS<@F>?L& >B& IJG<F<@FQ@IBV& @SE;KI@NV& b8#8& Z@FI& L<& I;BF=U;IF<B& N&&

EIF<W>=Q&;>@>FHFDL& @SE;BI@EUL>S& &b8#8& <;P& IBABGUV& ;B@F>;>BNEULIV& GBLNFUV&
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AIR<EILUV&@SE;BI@EUL>S&&b8#8&G<B&U;IBF<&L<&<;>@SE;BUXIF<B&@F>SV&G<FQ&FP;>SV&

FICBG>?V&O=H@FIV&EI&IJG<F<@FQ@IBV&<;>@SE;KI@NV8h6~i

+B&<;<BF>?EILIV&A=Q@IBV&SC>;>KN@NV&I;BJ=<EE<FBGQ&<;>FIC>?LF<B&<;P�3

• §A=S@N&W>=U<&|&IF<B=K<V&JB<&FBV&AB<ABG<@KIV&G<B&;=>g;>MU@IBV&P;DV&MUFIB&

F>&MI@EBGP&;C<K@B>

• #L<XHFN@N&<GBLHF>S

• 7;BC>JH& IR>;CB@E>?&@?EWDL<&EI& FBV&<LQJGIV& G<B& L<& FN=>?L& FBV& IMLBGUV&

G<B&IS=D;<�GUV&;=>AB<J=<WUV

• #AIB>A>FH@IBV& JB<& FBV& IJG<F<@FQ@IBV& \QAIB<& KA=S@NV& 0& IJG<F<@FQ@IBV& G<B&

CIBF>S=JK<V&F>S&@F<ME>?^&G<B&F>L&GBLNFZL&AIR<EILZL8

• #L<XHFN@N&;IC<FIK<V

+B& CIBF>S=JBGUV& A=<@FN=BPFNFIV& I;BGILF=ZL>LF<B& @FN0& &!"#$%&!'() #&*+,-./)

0+1) 21+3-#4) ) !"#$1&!#53-") ,"!10-6) +&.%-") CNG EI& FNL& G<F<@GISH& G<B&

AB<OIK=B@N& E>LQA<V& @SE;KI@NV& b8#8& JB<& FNL& ;CH=D@N& GBLNFZL& AIR<EILZL&

EIF<W>=QV&JB<&FNL&AB<L>EH - ;<=>OH&G<S@KE>S&@I&;I=B>OUV&IGFPV& .BGF?>S8

%&E>LQA<&@SE;KI@NV&M<&IKL<B&&AB<@F<@B>C>JNEULN&JB<&L<&IRS;N=IFIK&FBV&<=OBGUV&

;=>TCI;PEILIV& & <LQJGIV0& PF<L& EICC>LFBGQ& >B& ;>@PFNFIV& <SRNM>?L& N&

@OIAB<@EULN& S;>A>EH& ISGPCDV& M<& E;>=IK& L<& IJG<F<@FH@IB& G<B& I;B;CU>L&

IR>;CB@EP& JB<& FNL& IRS;N=UFN@N& FDL&EIJ<C?FI=DL&<L<JGZL0& UF@B& I;BF=U;IF<B& N&

EIF<W>=Q&;>@>FHFDL& @SE;BI@EUL>S& &b8#8& <;P& IBABGUV& ;B@F>;>BNEULIV& GBLNFUV&

AIR<EILUV&@SE;BI@EUL>S&b8#8&G<B&U;IBF<&L<&<;>@SE;BUXIF<B&@F>SV&G<FQ&FP;>SV&

FICBG>?V&O=H@FIV&EI&IJG<F<@FQ@IBV&<;>@SE;KI@NV8

!NEIK<&;=>V&<LQCS@N&FNV&A=<@FN=BPFNF<V&C<ETQL>LF<V&S;P]N&F>&I@DFI=BGP&

G<B&IRDFI=BGP&;I=BTQCC>L&JB<&EB<&I;BOIK=N@N&;>S&;=U;IB&L<&CQTIB&EK<&<;PW<@N&

@I&@OU@N&EI&F>SV&@FPO>SV&;>S&UOIB&MU@IB&H&EI&@G>;P&FNL&I;KFISRH&F>SV�

3
#48:� Enimex
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UU\\kk++QQIIPP44

"" &1<C?FI=N& @OU@N&
FBEHV|<;PA>@NV& JB<& F>& b8#8&
@SJG=BFBGQ& EI& F>& SJ=<U=B>& G<B&
QCC<&<LF<JDLB@FBGQ&G<?@BE<

"" bBCBGPFI=>& G<?@BE>& ;=>V& F>&
;I=BTQCC>L

"" :IJ<C?FI=N& ISICBRK<& @FNL&
F=>W>APFN@N& b8#8& @I& @OU@N&
EI& QCC>SV& F=P;>SV& \;8O8&
@F<MI=>K&<JDJ>K^

++UU\\kk++QQPPII44

×× #LQJGN& ;=P@MIFDL&
I;ILA?@IDL& JB<& FN& EIF<F=>;H&
F>S& IR>;CB@E>?& G<?@NV& <;P&
;IF=UC<B>& @I& b8#8& @F>SV&
FICBG>?V&;ICQFIV

II\\<<++PPCCPPII44

"" #;ICISMU=D@N&<J>=QV

"" :IJ<C?FI=N& IS<B@MNF>;>KN@N&
F>S& G=QF>SV& <CCQ& G<B& FDL&
G<F<L<CDFZL& @I&
;I=BT<CC>LFBGQ&MUE<F<&&

"" ']NCUV& FBEUV& ;IF=IC<K>S& G<B&
;<=<JZJDL

"" !F=<FNJBGH& EIKD@NV& FNV&
IRQ=FN@NV&<;P&F>&;IF=UC<B>&

"" _CCIB]N& QCCNV& I;ULAS@NV& –
<LF<JDLB@E>?&

<<PPkkUU\\kkDDPP

×× _CCIB]N& @<W>?V& MI@EBG>?&
;C<B@K>S& JB<& FN& AB<L>EH& G<B&
IE;>=K<&@SE;BI@EUL>S&b8#8&@I&
WBQCIV8

×× ']NCUV& AB<GSEQL@IBV& FBEHV&
<LF<JDLB@FBGZL& ILI=JIB<GZL&
;=>�PLFDL&\;IF=UC<B>^8

&5C79'[>='\2G4;L';94'938MG4;L'@GD452:9'?49'53C@M'@I7A42@7F8DI'OI@4;DJ'923:DI

Z*5=2%#)*L./&'%8*="2&%8*("*'&$0>63*A"N=("$63*"5&>265"&*>0$*>2%L%A%/9=*

7S+S*/>%.3**"N)3*#2)/>"3*w

1. a;>S&N&AB<L>EH&WS@BG>?&<I=K>S&AIL&WFQLIB&@I&;I=B>OUV&P;>S&>&<JDJPV&

AIL&S;Q=OIB0&<CCQ&T=K@GIF<B&S;P&G<F<@GISH

2. "=>W>A>@K<& @I& IE;>=BGUV& G<B& TB>ENO<LBGUV& A=<@FN=BPFNFIV& ;>S&

T=K@G>LF<B&@I&@NEIK<&;>S&AIL&;=>TCU;IF<B&&N&G<F<@GISH&ABGF?>S

3. !I&;I=K;FD@N&AB<G>;HV&;<=>OHV&CPJD&;=>J=<EE<FB@EULNV&@SLFH=N@NV&

F>S&<JDJ>?8

4. !I&;I=K;FD@N&AB<G>;HV&;<=>OHV&CPJD&<;=PTCI;FDL <BFKDL&

5. "=>W>A>@K<&@I& BABDFBG>?V&N&ANEP@B>SV&@F<ME>?V&;I;BI@EUL>S&b8#8&JB<&

<I=B>GKLN@N&IGFPV&ABGF?>S
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$4;689'[>[ /UC3B@M';48MGN8'S2V9728N8'72'cng

4.3 B"2&J2=L)* >?$* =5=&>%8("$?$* * .5%A%(K$* J&=*

/.(59"/0*'=&*(">=L%2,*>%.*L./&'%8*="29%.

%& A=<@FN=BPFNF<& & FNV& ;=>EHMIB<V&b8#8& EI& GBLNFUV& AIR<EILUV& ;I=BC<ETQLIB& FBV&

IRHV&I;BEU=>SV&;<=<JDJBGUV&AB<ABG<@KIV8h6~i

• :IF<W>=Q&<I=K>S&<;P&F>&IMLBGP&@?@FNE<&b8#8&@F>L&@F<MEP&@SE;KI@NV

• !SE;KI@N&b8#8

• ,CH=D@N&GBLNFZL&AIR<EILZL

• :IF<W>=Q&GBLNFZL&AIR<EILZL&@FBV&IJG<F<@FQ@IBV&FDL&;IC<FZL

$4;689'4.5 !IA4;6<'@G9E76<'982ODS49@7DJ'cng
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4.4 F"$&')* 5"2&J2=L)* >%. />=R(%8* /.(59"/03**

(mother station)

%&&IJG<FQ@F<@N&<;>FICIKF<B&<;P&FN&E>LQA<&@SE;KI@NV&;>S&F=>W>A>FIKF<B&EI&

WS@BGP& <U=B>0& @I&;KI@N&;>S& IR<=FQF<B& <;P& F>& AKGFS>0& F>& >;>K>& EIFQ& FBV& TQLIV&

IB@PA>S& WBCF=Q=IF<B0& @FN& @SLUOIB<& F>& b8#8& & <W>?& ABUCMIB& <;P& F>& EIF=NFH& F>S&

@F<ME>?& IB@U=OIF<B& @FNL& IK@>A>& F>S& @SE;BI@FH& G<B& @SE;BUXIF<B& @FN& ;KI@N&

<;>MHGIS@NV& JB<& FN& EIF<W>=Q& F>S8& %& S]NCH& ;KI@N& @FBV& GBLNFUV& AIR<EILUV&

I;BFSJOQLIFI& & <;P& ;<CBLA=>EBG>?V& NCIGF=>GKLNF>SV& @SE;BI@FUV& EI& EIJQCN&

BG<LPFNF<&;<=>OHV&;I;BI@EUL>S&b8#8&@F<&445bar8&+&<LIW>AB<@EPV&FDL&GBLNFZL&

AIR<EILZL&JKLIF<B&G<FISMIK<L&<;P&F>&@SE;BI@FH&AB<&EU@>S& &@F<MI=ZL& &WB<CZL&

IR>EQCSL@NV& @F>& AB<L>EU<& EI& WS@BGH& =>H8& +& AB<L>EU<V& F=>W>A>@K<V&

<;>FICIKF<B& <;P& E>LQA<& AB<L>EHV& ;=><B=IFBGP& EIF=NFH& & EQLBG<& G<B& <G=>W?@B>&

;CN=DEHV8& aCN& N& AB<ABG<@K<& CIBF>S=JK<V& G<MZV& & I;K@NV& G<B& F<& @S@FHE<F<&

<@W<CIK<V& @SE;BI@EUL>S& b8#8& & ICUJO>LF<B& G<B& I;BFN=>?LF<B& <;P&

<SF>E<F>;>BNEUL<&@S@FHE<F<&ICUJO>S&P;>S&G<F<J=QW>LF<B&F<&B@F>=BGQ&@F>BOIK<&

CIBF>S=JK<V&G<B&<@W<CIK<V&FNV&E>LQA<V&@SE;KI@NV8&[15]

$4;689'[>Y &I@GD45:9';48MGN8'S2V9728N8
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4.4.1 O=/&'@3*"N%5-&/(@3

+B&IJG<F<@FQ@IBV&F>S&@F<ME>?&@SE;KI@NV&WS@BG>?&<I=K>S&;I=BC<ETQL>SL&F>L&

IRHV&T<@BGP&IR>;CB@EP&h6~i

! 7R>;CB@EPV&EUF=N@NV&WS@BG>?&<I=K>S

! 7R>;CB@EPV&RH=<L@NV&WS@BG>?&<I=K>S

! !SE;BI@FUV

! !?@FNE<&]?RNV&WS@BG>?&<I=K>S

! !S@GISUV&AB<L>EHV&JB<&F>L&<LIW>AB<@EP&FDL&AIR<EILZL (dispenser)

! %CIGF=BGPV&;KL<G<V

$4;689'4.7 .4L?39779'3DC<'cng 9A6'GD'@I7A42@GC'@GDI<';IU:8S3DI<

$4;689'4.8 $VDAU4@76<'@G9E7DJ'@I7A:2@M<
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4.4.2 T,-=(%3*(6>20/03*="29%.

+&MQC<E>V&EUF=N@NV&IR<@W<CKXIB&FNL&EUF=N@N&F>S&<I=K>S&JB<&FNL&FBE>CPJN@N&

<;P&FNL&IF<B=K<&;<=>OHV&<I=K>S&G<B&<;>FICIKF<B [16]

! 3QL<&IB@PA>S

! bKCF=>

! :IF=NFH

! #LFI;K@F=>WN&TQL<

! :<LPEIF=<

! :IF<APFIV&;KI@NV&G<B&MI=EPFNF<V

! .B>=MDFH&PJG>S

4.4.3 IN%5-&/(@3*N)2=$/03*L./&'%8*="29%.

+&IR>;CB@EPV&RH=<L@NV&IKL<B&F>&@?@FNE<&;>S&ICUJOIB&G<B&EIBZLIB&FNL&SJ=<@K<&

G<B& FNL& ;I=BIGFBGPFNF<& @I& SJ=P& F>S& <I=K>S8& +& RN=<LFHV& F>;>MIFIKF<B& ;=BL& F>L&

@SE;BI@FH&Z@FI&N&;>BPFNF<& F>S&<I=K>S&<;P&Q;>]N&G<M<=PFNF<V&G<B& SJ=<@K<V&

L<& G<C?;F>SL& FBV& <;<BF>?EILIV& ;=>AB<J=<WUV& JB<& FN& @D@FH& CIBF>S=JK<& F>S&

@SE;BI@FH& G<B& JILBGPFI=<& PC>S& F>S& @F<ME>?& @SE;KI@NV8& +& RN=<LFHV&

F>;>MIFIKF<B& EPL>& IQL& F>& ;>@>@FP& SJ=<@K<V& \@?@F<@N& F>S& <I=K>S^& E;>=IK& L<&

;=>G<CU@IB&AS@CIBF>S=JK<&@F>&@?@FNE<&@SE;KI@NV&G<B&AB<L>EHV8&#LQC>J<&EI&F>&

;>@>@FP& SJ=<@K<V& G<B& FNL& ;<=>OH& F>S& @F<ME>?& F>;>MIF>?LF<B& @SET<FBG>K&

RN=<LFH=IV&H&EI&<L<JULLN@N8

4.4.4 4.(5&"/>)3*="29%.

!SE;BI@FUV& IKL<B& I=J>ENO<LUV& ;<=<JDJHV& ;I;BI@EUL>S& WS@BG>?& <I=K>S& ;>S&

<SRQL>SL& FNL&;KI@N& F>S&ABGF?>S& \<L<==PWN@N^&UDV& FNL&;KI@N&G<FQMCB]NV&;>S&

@FNL&<I=B>GKLN@N&GSE<KLIF<B&@F<&465-250 bar.
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"<&@FQAB<&CIBF>S=JK<V&F>S&@SE;BI@FH&IKL<B&F<&IRHV�

! #L<==PWN@N� 1<MZV&F>&UET>C>&G<FU=OIF<B&<;P&F>&#8*8!8&;=>V&F>&18*8!8&

ANEB>S=JIK& GILP& EU@<& @F>L& G?CBLA=>0& <L>KJIB& N& T<CTKA<& <L<==>WH@IDV&

G<B&>&G?CBLA=>V&JIEKXIB&<U=B>8

! !SE;KI@N&G<B&G<FQMCB]N�&1<MZV&F>&UET>C>&<LU=OIF<B&<;P&F>&18*8!8&;=>V&

F>& #8*8!8& F>& <U=B>& ;>S& IB@HCMI& ;=>NJ>SEULDV& @F>L& G?CBLA=>0&

@SE;BUXIF<B& G<B& GCIKLIB& FN& T<CTKA<& <L<==>WH@IDV8& a@>& F>& UET>C>&

@SLIOKXIB& FNL& GKLN@H& F>S& ;=>V& F<& ;QLD& FP@>& F>& <U=B>& @SE;BUXIF<B&

;I=B@@PFI=>8& :PCBV& N& ;KI@H& F>S& WFQ@IB& @F>& @NEIK>& L<& S;I=LBGH@IB& FN&

A?L<EN&F>S&IC<FN=K>S0&;>S&G=<FQ&GCIB@FH&FN&T<CTKA<&FNV&G<F<MCK]IDV0&N&

FICISF<K<& <L>KJIB& G<B& F>& <U=B>& S;P& ;KI@N& G<FISM?LIF<B& ;=>V& FNL&

G<FQMCB]N8

$4;689'4.9 ]7^DUD'@I7A42@GC

%& I;BC>JH& ILPV& ;<CBLA=>EBG>?& @SE;BI@FH& IR<=FQF<B& <;P& FNL& ;KI@N& IB@PA>S&

\;KI@N&<L<==PWN@NV^&G<B&FNL&;<=>OH0&F>SV&AB<G=KL>SEI&@I&G<FNJ>=KIV&<LQC>J<&

EI&>=B@EUL<&O<=<GFN=B@FBGQ&F>SV

! #LQC>J<& EI& F>L& <=BMEP& WQ@IDL& @SE;KI@NV& \;>CSABQ@F<F>SV& UDV& ~&

@F<AKDL^

! #LQC>J<&EI&FNL&]?RN

! #LQC>J<& EI& F>L& F=P;>& ;>S& EIF<AKAIF<B& N& GKLN@N�& NCIGF=>GBLNFH=<V0&

ENO<LH&I@DFI=BGHV&G<?@NV0&QEI@<&H&UEEI@<&\QR>L<V&H&BEQLFIV^

! #LQC>J<& EI& FN& ABQF<RN& F>S& QR>L<0& F>SV& >=BXPLFB>SV0& G<F<GP=SW>SV& EI&

ABQF<RN&GSCKLA=DL&@I&V H&W.
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$4;689'4.10 .4L?39779'A:2@M<'– A93D5C<'- 4@5JD<

4.4.5 U&=$%(6=3*:CNG Dispencer)

!?LMIFN& @S@GISH& N& >;>K<& F=>W>A>FIK& EI& WS@BGP& <U=B>& F<& >OHE<F<& H& G<B& FBV&

GBLNFUV& AIR<EILUV& IKFI& G<FISMIK<L& <;P& F>L& @SE;BI@FH& H& EU@D& AIR<EILHV&

<;>MHGIS@NV8& #;>FICIKF<B& <;P& E>LQA<& AB<L>EHV0& E>LQA<& EUF=N@NV& \EIF=NFHV&

EQX<V^0&EQLBG<&G<B&<G=>W?@B>&;CH=D@NV8&%&;CH=D@N&JKLIF<B&EI& ICI?MI=N&=>H&

EI&FNL&<=OH&CIBF>S=JK<V&A>OIKDL&@I&AB<W>=IFBGH&;KI@N8

4.4.6 Q">20>)3*(,x=3*L./&'%8*="29%.

%&EUF=N@N&F>S&WS@BG>?&<I=K>S&@I&KG AIL&I;N=IQXIF<B&<;P&EIF<T>CUV&;KI@NV&

G<B& MI=E>G=<@K<V8& +& AB<L>EU<V& CNG EI& EIF=NFH& EQX<V& UOIB& @<L& <=OH&

CIBF>S=JK<V& FN& W<BL>EILBGH&;CQJB<& A?L<EN0& JLD@FH& @<L& A?L<EN&CORIOLIS8& %&

A?L<EN& ;>S& <@GIKF<B& <;P& F>& =U>L& =IS@FP& @I& UL<L& ;I=B@F=IWPEIL> @DCHL<&

;<=UOIB&EB<&EUF=N@N&F>S&=SME>?&=>HV&FNV&EQX<V8&+&EIF=NFHV&EQX<V&I;BG>BLDLIK&
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EI& F>& NCIGF=>LBGP& EU=>V& FNV& GIW<CHV& F>S& AB<L>EU<& G<B& S;>C>JKXIB& FNL&

;<=IOPEILN&;>@PFNF<&;I;BI@EUL>S&<I=K>S&@F>&PONE<8&

$4;689'4.11#2G3MGC<'7L_9<'OI@4;DJ'923:DI

4.4.7 48/>0(= H8N03*="29%.

">&@?@FNE<&]?RNV&<I=K>S& ICUJOIB& FNL&MI=E>G=<@K<& F>S&;<=IOPEIL>S&<I=K>S&

EIFQ& FBV& AIR<EILUV& <;>MHGIS@NV& ;=>V& FNL& G<F<LQCD@N8& #;>FICIKF<B& <;P& F>L&

]?GFN0&FN&AIR<EILH&LI=>?&G<B&IL<CCQGFIV&<LFB=>HV&LI=>?&<I=K>S8&%&IJG<FQ@F<@N&

<SRQLIB& FNL& ;<=IOPEILN& BG<LPFNF<& ;I;BI@EUL>S& WS@BG>?& <I=K>S& F>S& @F<ME>?&

JB<FK& N& O<ENCPFI=N& MI=E>G=<@K<& F>S0& <SRQLIB& FNL& FICBGH& ;>@PFNF<& ;CH=D@NV&
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65n&EIJ<C?FI=IV&<;P&FBV&EUJB@FIV&>L>E<@FBGUV&;BU@IBV&CIBF>S=JK<V&G<B0&@I&GQMI&

;I=K;FD@N0& POB& G<FZFI=IV& <;P& FBV& >L>E<@FBGUV& ;BU@IBV& <L>KJE<F>V& FDL&

T<CTKADL&<@W<CIK<V8

!DCNLZ@IBV&<I=K>S

+B& AB<@FQ@IBV& F>S& @S@FHE<F>V& @DCNLZ@IDL& F>S& <I=K>S& ;=U;IB& L<&

<LF<;>G=KL>LF<B& @FBV& <;<BFH@IBV& <L<==PWN@NV& F>S&@SE;BI@FH& G<B& N& CIBF>S=JK<&

F>S&@SE;BI@FH&@I&G<EK<&;I=K;FD@N&AIL&;=U;IB&L<&;=>G<CIK&;=PTCNE<&O<ENCHV&

=>HV0&O<ENCHV&;KI@NV0&AB<G?E<L@NV&JB<&F>&IB@I=OPEIL>&@?@FNE<&@DCNLZ@IDL&

F>S&<I=K>S8
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!?@FNE<&<LFI;B@F=>WHV

!?@FNE<& <LFI;B@F=>WHV& ;=U;IB& L<& F>;>MIFIKF<B& <EU@DV& EIFQ& F>L& EIF=NFH&

;<=QCCNC<& EI& FNL& =>H& G<B& L<& IKL<B& <;>AIGF>?& F?;>S& <;P& FNL& IF<B=IK<&

EIF<W>=QV& <I=K>S8& ">& @?@FNE<& ;=U;IB& L<& <;>FICIKF<B& <;P& A?>& AB<FQRIBV& F>S-

CQOB@F>L0& ABQF<RN& <LFI;B@F=>WHV& G<B& rqt{& rs��& \<;PF>ENV& AB<G>;HV^& ;>S&

CIBF>S=JIK&EI&;KI@N&\;BI@>@F<FBGH&T<CTKA<^8

.B<GP;FNV&;KI@NV&<I=K>S

.B<GP;FNV& <I=K>S& O<ENCHV& ;KI@NV& ;=U;IB& L<& F>;>MIFIKF<B& UF@B& Z@FI& L<&

<LFBC<ETQLIF<B& FNL& ;FZ@N& FNV& ;KI@NV& F>S& <I=K>S& ;>S& ;QIB& @F>L& @SE;BI@FH0&

GQFD&<;P&UL<&<;>AIGFP&P=B>8&#L&S;Q=RIB&TCQTN&@FNL&;KI@N&F>S&<I=K>S&;>S&;QIB&

@F>L&@SE;BI@FH0&;=U;IB& L<&AB<GP;FIF<B&N&CIBF>S=JK<& F>S&@SE;BI@FH&G<B& L<&ENL&

E;>=IK&L<&I;<L<CIBF>S=JH@IB&<SFPE<F<8&"UF>B>V&AB<GP;FNV&;=U;IB&L<&IJG=KLIF<B&

<;P&FNL&IF<B=IK<&EIF<W>=QV&<I=K>S8

.BQF<RN&EUF=N@NV

#L&IJG<MK@F<F<B&@I&<L>BOFP&OZ=>0&;=U;IB&L<&IKL<B&IR>;CB@EULN&EI&JDLKIV&G<B&

AB<@F>CUV8& %& ICQOB@FN& <;P@F<@N& EIF<R?& FNV& ABQF<RNV& EUF=N@NV& G<B& FNV& ;I-

=KW=<RNV&;>S&;I=BTQCCIB&F>&;=<FH=B>&;=U;IB&L<&IKL<B&F>SCQOB@F>L&65&EUF=<8

!DCNLZ@IBV&@F<ME>?&G<B&T>NMNFBGUV&AB<FQRIBV

!/(%*/!7)!&!"#$:+'

+B& @DCNLZ@IBV& G<B& >B& @?LAI@E>B& ;=U;IB& L<& @FI=IZL>LF<B& @F<MI=Q& G<B&

<@W<CZV&;=>GIBEUL>S&L<&<;>WISOMIK&<;>@?LAI@N&@I&G<L>LBGH&CIBF>S=JK<&;>S&

M<&E;>=>?@I&L<&;=>GCNMIK&<;P&F<CQLFD@N0&@F=>WH&G<B&EIF<GKLN@N8

!/(%*/!7)!&"-+b+.+!)#!

">& SCBGP& FDL& @DCNLZ@IDL& F=>W>A>@K<V& ;=U;IB& L<& IKL<B& @?EWDL>& EI& F>SV

B@O?>LFIV& G<L>LB@E>?V& G<B& L<& C<ETQLIF<B& S;P]N& N& ;KI@N& ;<=>OHV8&

#L<JLD=B@EUL>V& 1<L>LB@EPV& IKL<B& >& @OIFBGPV& 7MLBGPV& 1<L>LB@EPV0& H& @OIFBGP&
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;=PFS;>& 7(+"0& H& IL<=E>LB@EUL>& 7S=D;<�GP& ,=PFS;>& FNV& 770& H& ICCIK]IB&

FUF>BDL0&7MLBGP&;=PFS;>&EB<V&FDL&OD=ZL&- EICZL&FNV&7S=D;<�GHV&_LD@NV8

:7"-%"7!&,)7!%!

+;>B>@AH;>FI& EIF=NFHV& ;=U;IB& L<& UOIB& ;CH=N& GCKE<G<& <LQJLD@NV&

F>SCQOB@F>L&604&W>=UV&FNV&EUJB@FNV&I;BF=I;PEILNV&;KI@NV&CIBF>S=JK<V8

aC>B&>B&EIF=NFUV&;>S&T=K@G>LF<B&@F>&;=<FH=B>0&@FBV&AIR<EILUV&<;>MHGIS@NV&G<B&

@F>SV&AB<L>EIKV&;=U;IB&L<&UO>SL&FBV&KABIV&E>LQAIV&EUF=N@NV8

�Z=>V&<;>MHGIS@NV&<I=K>S&\;I=BC<ET<L>EULDL&G<B&T>NMNFBGZL&AB<FQRIDL^8

.+�7)#&#,+$%17'!%!

"<&A>OIK<&<;>MHGIS@NV&;=U;IB&L<&IKL<B&@?EWDL<&EI&F>&k �&k &66~me8

,=U;IB&L<&;<=UO>LF<B&F<&EU@<&Z@FI&L<&IE;>AKXIF<B&N&<;>EPLD@N&GQMI&A>OIK>S&

;>S&IKL<B&S;P&;KI@N&<;P&FNL&ABQF<RN&<L<G>?WB@NV&FNV&;KI@NV8&#SFP&E;>=IK&L<&

I;BFSJOQLIF<B& EI& FNL& <W<K=I@N& GQMI& C<THV& \OIB=B@FH=B>^& FNV& T<CTKA<V&

<;>EPLD@NV& G<B& FNL& SB>MUFN@N& I;K@NEDL& AB<ABG<@BZL& JB<& FN& MU@N& IGFPV&

CIBF>S=JK<V&GQMI&<LIRQ=FNF>S&A>OIK>S8

.)#"#¨7)!&#*#1+'b)!%!&,)7!%!

">SCQOB@F>L& EK<& G<FQCCNCN& ABQF<RN& <@W<CIK<V& <LIRQ=FNFN& <;P& FNL&

MI=E>G=<@K<&;=U;IB&L<&F>;>MIFIKF<B&@I&GQMI&;>CC<;CH&>EQA<&AIR<EILZL&JB<&L<&

;=>@F<FI?IF<B& N& <;>MHGIS@N& <;P& S]NCPFI=IV& ;BU@IBV& <;P& FNL& ;KI@N&

@OIAB<@E>?0&EI&F<O?FNF<&<;>WP=FB@NV&;>S&IKL<B&G<FQCCNCN&JB<&L<&IR<@W<CKXIF<B&

N&ICIJOPEILN&<;>@SE;KI@N&F>S&@S@FHE<F>V8

">SCQOB@F>L& EK<& G<FQCCNCN& ABQF<RN& ;>S& <;ICISMI=ZLIB& FNL& ;KI@N& @I& EK<&

MI=E>G=<@K<& ;I=K;>S& 6555w& PF<L& O=N@BE>;>B>?LF<B& EIF<CCBGQ& A>OIK<& ;KI@NV&

;=U;IB& L<& F>;>MIFIKF<B& @I& GQMI& ;>CC<;CH& >EQA<& AIR<EILZL0& ;=>GIBEUL>S& L<&

I;BF=U;IB&FNL&ICIJOPEILN&<;>WP=FB@N&@I&;I=K;FD@N&;S=G<JBQV8
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!I&;I=K;FD@N&;>S&O=N@BE>;>B>?LF<B&A>OIK<&;BU@IDV&<;P&QCC>&SCBGP0&;=U;IB&

L<&<;>AIBGL?IF<B&PFB&N&ABQF<RN&<@W<CIK<V&M<&CIBF>S=JH@IB&;=BL&FNL&G<F<@F=>WH&

F>S&SCBG>?0&CPJD&S]NCHV&MI=E>G=<@K<V0&@I&;I=K;FD@N&WDFBQV8

!.5%-%J9=*/>=R(K$*/.(59"/03

%& ASL<FPFNF<& F>S& @F<ME>?& @SE;KI@NV& <L<WU=IF<B& @FN& ;>@PFNF<& ;<=>OHV&

b8#8& ;<=<GQFD& ;<=>S@BQXIF<B& EB<& @SL>;FBGH FS;>C>JK<& AS>& @F<MEZL&

@SE;KI@NV8&

/:89;9<'X>='$VDAU4@76<'@G9E7DJ'@I7A:2@M<

IN%5-&/(@3*4 !\BD4*+ !\BD4*O

:>LQA<&@SE;KI@NV& 4.500m3/h 3.000m3/h
.B<L>EU<V& .S>&AB;C>K& _L<V&AB;CPV&�UL<V&

E>LPV&
1BLNFUV&AIR<EILUV& .S>&=SE>SCGQ& .S>&=SE>SCGQ&
#;<BF>?EILN&UGF<@N& 4.500 ÷ 5.500 

E4&
3.000 ÷ 4.355&E4&

(IBF>S=JBGP&FIOLBGP&
;=>@D;BGP&

\m^"=K<&|&
>GFQD=>&

\4^&.S>&|&>GFQD=>

!.5%-%J9=*5"-=>K$*("*t,/0*>0$*'=>=$,-?/0*

/:89;9<'X>K'!IADUD?:9'^4D7M5984;N8'A2U9GN8

O&%(0#=$&'%9*5"-,>"3

"S;>C>JK<&
;ICQFN

"S;>C>JK<&
@F<ME>?

1<F<LQCD@N&
Nm3/h

%EI=N@K<&
1<F<LQCD@N

Nmm&\64&Z=IV^

,KI@N&
;<=>OHV&

(bar)
:IJQC>B "?;>V&# 1500 18000 1
:I@<K>B "?;>V&# 1000 12000 1
:BG=>K "?;>V&# 600 7200 0.8

/:89;9<'X>Q'!IADUD?:9'A2U9GN8'G34GD?28C'GD7F9

!2&>%J"$"93*>%(6=3

"S;>C>JK<&
;ICQFN

"S;>C>JK<&
@F<ME>?

1<F<LQCD@N&
Nm3/h

%EI=N@K<&
1<F<LQCD@N

Nmm&\64&Z=IV^

,KI@N&
;<=>OHV

(bar)
A "?;>V&# 400 4800 0.8
B "?;>V&3 200 2400 0.3

9 "?;>V&9 100 1200 0.3
. "?;>V&. 50 600 0.3

4
#48:� Enimex
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4.6 B=2%#)*7S+S*(6/?*'&$0>K$*A"N=("$K$

1BLNFH&AIR<EILH&IKL<B&N&;>CSGSCBLA=BGH&ABQF<RN&EPLBE<&@FN=BJEULN&@I&IBABGH&

GBLNFH&TQ@N&0&;>S&O=N@BE>;>BIKF<B&JB<&FN&EIF<W>=Q&F>S&@SE;BI@EUL>S&WS@BG>?&

<I=K>S&@I&QCC<&@NEIK<&F=>W>A>@K<V8

%&;<=>OH&EU@D&GBLNFZL&AIR<EILZL&AB<WP=DL&AB<@FQ@IDL&&EI&@SJGIG=BEULIV&

AB<FQRIBV& @I& P0FB& <W>=Q& F<& IBABGQ& G<F<@GIS<@FBGQ& O<=<GFN=B@FBGQ&;>S& ABU;IF<B&

<;P& F>L G<L>LB@EP& ;>S& IW<=EPXIF<B& JB<& FNL& G<F<@GISH& FDL& >ONEQFDL& TQ@NV&

ENO<L>GKLNFDL&>ONEQFDL&G<B& FDL&=SE>SCG>?EILZL&F>SV&;>S&;=>>=KX>LF<B&JB<&

FN&EIF<W>=Q&I;BGKLASLDL&IE;>=ISEQFDL&\ADR).

+B& AB<FQRIBV& G<B& F>& DWUCBE>& W>=FK>& AB<WU=>SL& <LQC>J<& EI& FN& O=H@N0& FNL&&

;=>J=<EE<FB@EULN&AB<A=>EH&G<B&FNL&;>@PFNF<&EIF<W>=QV&WS@BG>?&<I=K>S&@F>L&

FICBGP&H&FICBG>?V&&O=H@FIV8

3<@BGQ& >B& FS;>C>JKIV& GBLNFZL& AIR<EILZL& AB<WU=>SL& <;P& F>& EUJIM>V& FDL&

WB<CZL&8h6~i

+&PJG>V&<;>MHGIS@NV&C S;>C>JKXIF<B <;P�

C = V x P / P0 (29)

P;>S:

V �&9IDEIF=BGPV&PJG>V&AIR<EILZL&@I&m3;

-&�&EUJB@FN&<;PCSFN&;KI@N&@I&&bar;

P5&�&3<=>EIF=BGH&<;PCSFN&;KI@N&@I&bar EI&FBEH&K@N&\ILPV^&6&bar.

%&I;BC>JH&FNV&G<FQCCNCNV&AIR<EILHV&<LQC>J<&EI&FNL&FS;>C>JK<&FDL&;IC<FZL&0&

T<@KXIF<B&@FNL&IGFKEN@N&F>S&IFH@B>S&GP@F>SV&EIF<W>=QV8&">&&IFH@B>&GP@F>V&JB<&

GQMI& IKA>V& AIR<EILHV& ;=>G?;FIB& <;P& F>L& <=BMEP& FDL& A=>E>C>JKDL& G<B& FNV&

<;P@TI@NV&FNV&AIR<EILHV8
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$4;689'4.13 -48MGF<'S2V9728F<

4.6.1 +/L,-"&=* />0$* %A&')* (">=L%2,* "5&'9$A.$?$*

"(5%2".(,>?$

%&@SEWDLK<&®«&<;>FICIK& FNL& j7S=D;<�GH&!SEWDLK<&JB<& FNL&#@WQCIB<&@FBV&

.BIMLIKV&+ABGUV&&:IF<W>=UV&7;BGBLA?LDL&7E;>=ISEQFDLj&G<B&UOIB&>L>E<@FIK&UF@B&

<;P& F<&<=OBGQ& FDL&CURIDL& & F>S&J<CCBG>?&GIBEUL>S& jAccord European relatif au

transport international des merchandises dangereuses par route". 

%&IL<=EPLB@N&FNV&!SEWDLK<V&®«&@FNL&7CCNLBGH&*>E>MI@K<&UOIB&JKLIB&EI&FNL&

';>S=JBGH&&#;PW<@N&b4|465ee|6f55|b71&x5e3¢|f-4-2000.

%&!SEWDLK<&<L<WU=IF<B&@FNL&<@W<CH&EIF<W>=Q&I;BGKLASLDL&IE;>=ISEQFDL&-

EIF<R?&FDL&&>;>KDL&;I=BC<ETQL>LF<B&F<&IG=NGFBGQ0&F<&SJ=>;>BNEUL<&<U=B<&\;8O8&

;=>;QLB>0& T>SFQLB>& G8<8^0& & F<& I?WCIGF<& SJ=Q& \;8O8& TILXKLN0& ;IF=UC<B>& G8<8^0& F<

>RU<&GC;0&G<B&@FBV&IBABGUV&<;<BFH@IBV0&;>S&&;=U;IB&L<&;CN=>?L&F<&>OHE<F<&G<B&>B&

>ANJ>K&F>SV8

+B&UCIJO>B&FDL&AIR<EILZL&>ONEQFDL&AB<G=KL>LF<B&@I&F=IBV&G<FNJ>=KIV�&h6yi

1. #=OBGPV&_CIJO>V

2. ,I=B>ABGPV&_CIJO>V&yIFK<V&\7@DFI=BGPV&- 7RDFI=BGPV&UCIJO>V0&'A=<SCBGH&

A>GBEH0&!FIJ<LPFNF<&G<B&UCIJO>V&CIBF>S=JK<V&IR>;CB@E>?^

3. ,I=B>ABGPV& _CIJO>V& mIFK<V& \.>GBEUV& !FIJ<LPFNF<V& G<B& UCIJO>V&

IR>;CB@E>?^&
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$4;689'4.14 "5C79G9'72G9OD3L<

4.6.2 !.5%-%J9=*'&$0>K$*A"N=("$K$*

!"#$%&'()*+ )',&*+ -'%#*+ ./&01',"101%+ :

aJG>V lt 35.4 40 50 60 80 90

:HG>V&
mm

819 906 10941282 1659 1847

3Q=>V
kg

41.6 45.3 53.3 61.3 77.4 85.5

"#'2%&'()*+ )*2%#*+ -'%#*+

aJG>V lt 1785 1826 1868 2426

:HG>V&mm 9100 9300 9500 12192

3Q=>V kg 2002 2045 2088 2672
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$4;689'4.15 G3L;GD39<'72G9OD3L<'GB8';48MGN8'S2V9728N8

4.7 Q%$,A"3*=5%/.(59"/03

9B<&L<&EIBDMIK&N FBEH&FNV&;KI@NV&<;P&FBV&GBLNFUV&AIR<EILUV&\<=OBGH&FBEH&445bar)

@FBV& >L>E<@FBGUV& FBEUV& CIBF>S=JK<V& F>S& IR>;CB@E>?& F>S& G<F<L<CDFH& \504xmbar,

1-2bar^&IJG<MB@F>?LF<B&E>LQAIV&<;>@SE;KI@NV8h6~i

$4;689'4.16#D8LS9'9AD@I7A:2@M<

4.8 D2J,$?/0* A&'>8%.* A&=$%()3* ="29%.* '=&*

#?2%R6>0/0*/>=R(%8

%&EIF<W>=Q&@F>L&FICBGP&G<F<L<CDFH&UOIB&AS>&IL<CC<GFBGUV&I;BC>JUV�

1. :IF<W>=Q&<;P&BABPGFNF>&@FPC>&<;P&;=QGF>=IV

2. #LQMI@N&EIF<W>=QV&IRIBABGISEULN&IF<B=K<
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">& ;CI>LIGFHE<F<& FNV& EIF<W>=QV& FDL& G<S@KEDL& EI& BABPGFNF>SV& ;=QGF>=IV&

UJGIBF<B&@FN&EIKD@N&F>S&&GP@F>SV&G<B&F>L&G<C?FI=>&UCIJO>&FNV&AB<ABG<@K<V&8&#;P&

FN& QCCN& ;CIS=Q& N& <LQMI@N& FNV& EIF<W>=QV& @I& QCCN& IF<B=K<& ;<=UOIB& F>&

;CI>LUGFNE<&FNV&;I=B@@PFI=>&<;>FICI@E<FBGHV&AB<GKLN@NV0&BAKDV&@I&&I;BGKLASL<&

W>=FK<& P;DV& N& EIF<W>=Q& F>S& @SE;BI@EUL>S& b8#8& G<B& F>& EBG=PFI=>& AB>BGNFBGP&

GP@F>V&JB<&FNL&I;BOIK=N@N8&

%&I;BC>JH&FNV&G<C?FI=NV&EIMPA>S&&@OIFKXIF<B&EI&F>L&<=BMEP&FDL&A=>E>C>JKDL0&

FNL&@SOLPFNF<8&!SJGIG=BEUL<&@SLHMDV&<CCQ&POB&<;PCSF<0&@I&EIJQC>SV&<=BME>?V&

A=>E>C>JKDL&E<&G<MNEI=BLH& &@SOLPFNF<&;=>FBEQFI&N&O=H@N& BAB>GFHF>S&@FPC>S0&

ILZ& @I& ;I=B;FZ@IBV& EI& ;I=B>ABGH& EIF<W>=Q& ;=>FBEQFI& N& <LQMI@N& @I& QCCN&

IF<B=K<8

%& I;BC>JH& FNV& F>;>MI@K<V& FNV& IJG<FQ@F<@NV& FDL& @F<MEZL& @SE;KI@NV&

I;N=IQX>LF<B&<;P�&h6~i

1. F"&>$9=/0*("*>%.3*=J?J%83*(">=L%2,3*7S+S

%&<;P@F<@N& F>S&@F<ME>?&@SE;KI@NV&<;P& F>L&<JDJP& &b8#8&<;>FICIK& G=K@BE>&

;<=QJ>LF<&JB<&F>&GP@F>V&F>S&@F<ME>?&G<B&FNL&TBD@BEPFNF<&FNV&I;BOIK=N@NV8

2. +5@/>=/0*=5@*A.$0>&'%83*5"-,>"3

!NE<LFBGPV&;<=QJ>LF<V&JB<& FNL&OD=>MUFN@N& FDL&@F<MEZL&IKL<B&N&<;P@F<@N&

<;P& F>SV& ASLNFBG>?V& ;ICQFIV& @F>SV& >;>K>SV& M<& <;ISM?LIFI& >& @F<MEPV& b8#8&

!F>SV& ;ICQFIV& EV& EIJQCIV& NEI=H@BIV& <LQJGIV& N& EIJQCN& <;P@F<@N& <;P& F>L&

@F<MEP& @SE;KI@NV& <SRQLIB& F>L& GKLASL>& EN& >E<CHV& F=>W>A>@K<V& \G<B=BGUV&

@SLMHGIV0&>ABGH&G<FQ@F<@N0&<;I=JKIV&GFC^&G<B&F>&GP@F>V&AB<L>EHV8

3. U&=R"/&(@>0>=*.5%A%(K$*

"UC>V& @FNL& I;BC>JH& FNV& F>;>MI@K<V& IJG<FQ@F<@NV& F>S& @F<ME>?& @SE;KI@NV&

IKL<B& O=H@BE>& L<& IRIF<@FH&N&AB<MI@BEPFNF<& FDL&S;>A>EZL& 8&%&OD=>MUFN@N&@I&

MI@E>MIFNEULN&;I=B>OH&N& POB0& ABISG>C?LIB& FNL& AB<ABG<@K<&<AIB>A>FH@IDL0& F>SV&

P=>SV&;=P@T<@NV&@F>SV&<JDJ>?V&b8#8
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5. D&'%$%(&')*=$,-./0 "56$A./03 - +N&%-@J0/0*
"5"$A8/"?$*

!F>& ;UE;F> GIWQC<B>& JKLIF<B& <L<W>=Q& @FNL& <LQCS@N& G<B& <RB>CPJN@N& FDL&

I;ILA?@IDL8& #L<WU=>LF<B& >BG>L>EBG>K& P=>B \O=NE<F>=>H0& O=>LBGH& <RK<&

O=HE<F>V0&<;>@TU@IBV0&GC;^0&G=BFH=B<&<RB>CPJN@NV&\G<M<=H&;<=>?@<&<RK<0&GC;^

G<B& EIF<TCNFUV& ;>S& M<& O=IB<@F>?L& @FN& EICUFN& ;>S& <L<C?IF<B& @I& <SFHL& FNL&

I=J<@K<.

5.1 I&/=J?J)

%& IJG<FQ@F<@N& G<B& IGEIFQCCIS@N& ILPV& @F<ME>?& @SE;KI@NV0& <;>FICIK& EB<&

I;ULAS@N8&7;ULAS@N&@NE<KLIB&EB<&;>CS@?LMIFN&A=<@FN=BPFNF<0&G<FQ&FNL&>;>K<&

AI@EI?>LF<B& >BG>L>EBG>K& ;P=>B& @I& EB<& ;<=<JDJBGH& A=<@FN=BPFNF<0& EI& FNL&

;=>@A>GK<&GQ;>BDL&DWICIBZL&@F>&EUCC>L8&

%& >BG>L>EBGH& TBD@BEPFNF<& EB<V& FUF>B<V& I;ULAS@NV& IR<=FQF<B& <;P& ;>CC>?V&

;<=QJ>LFIV0&>B&GS=BPFI=>B& FDL&>;>KDL&IKL<B& F>&GP@F>V&<J>=QV&F>S&IR>;CB@E>?0&

F>&GP@F>V&JNV&G<B&U=JDL&S;>A>EHV0&F<&CIBF>S=JBGQ&O<=<GFN=B@FBGQ&F>S&@F<ME>?&

G<B&N&ABQ=GIB<&XDHV&F>S0&N&FBEH&;ZCN@NV&F>S&@SE;BI@EUL>S&WS@BG>?&<I=K>S0&F>&

GP@F>V& F>S O=HE<F>V0& F>& L>E>MIFBGP& ;C<K@B>0& <CCQ& G<B& >B& IL<CC<GFBGUV&

I;ILASFBGUV&ISG<B=KIV8

%& <WIFN=K<& EB<V& I;ULAS@NV& JKLIF<B& EI& FNL& I;B@HE<L@N& FNV& I;BOIB=NE<FBGHV&

BAU<V0&N&>;>K<&@SJGIG=BEIL>;>BIKF<B&@F<AB<GQ&EIFQ&<;P&CI;F>EI=H&EICUFN8&#L&N&

BAU<&G=BMIK&<;>A>FBGH&@?EWDL<&EI&GQ;>B<&G=BFH=B<&<;>A>FBGPFNF<V0&SC>;>BIKF<B8&

!F>& O=>LBGP& ABQ@FNE<& @F>& >;>K>& IGFBEQF<B& PFB& M<& CIBF>S=JH@IB0& <;>==>WQ&

;C>SF>;<=<JDJBG>?V&;P=>SV&<;>AKA>LF<V&;<=QCCNC<&<J<MQ8

%&;=>ZMN@N&FNV&I;ULAS@NV&;=>g;>MUFIB&FN&EICUFN0&F>L&;=>J=<EE<FB@EP G<B&

F>L&@SLF>LB@EP&;>CCZL&A=<@FN=B>FHFDL&S;P&F>&;=K@E<�

" 7;BOIB=NE<FBGP�& AU@EIS@N& >BG>L>EBGZL& ;P=DL0& <LQCN]N& ISMSLZL0&

;=DF>T>SCBZL&G<B&GBLA?LDL8

" "IOLBGP�&I;BC>JH&FIOL>C>JK<V0&FIOLBGPV&@OIAB<@EPV
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" �=NE<F>A>FBGP�& IR<@WQCB@N& FDL& <L<JG<KDL& O=NE<FBGZL& GIW<C<KDL& JB<&

FNL&F<EIB<GH&IRS;N=UFN@N&FNV&I;ULAS@NV8

" +BG>L>EBGP�& IR<@WQCB@N& FNV& >BG>L>EBGHV& <;>A>FBGPFNF<V& EIFQ& <;P&

UCIJO>&FDL&O=NE<FBGZL&IB@=>ZL&G<B&IG=>ZL8

" �D=>F<RBGP�&I;BC>JH&FNV&G<FQCCNCNV&F>;>MI@K<V

" ,I=BT<CC>LFBGP�& UCIJO>V& FDL& I;B;FZ@IDL& @F>& WS@BGP& G<B& ;>CBFB@FBGP&

;I=BTQCC>L8

" 1>BLDLBGP�&UCIJO>V&FDL&I;B;FZ@IDL&@F>&G>BLDLBGP&;I=BTQCC>L8h4~i

5.2 +N&%-@J0/0*"5"$A8/"?$

%&AB<ABG<@K<&<RB>CPJN@NV&FNV&I;ULAS@NV&AB<W>=>;>BIKF<B&IL&EU=IB&<LQC>J<&EI&

FNL& >;FBGH& JDLK<& <;P& FNL& >;>K<& JKLIF<B8& !SJGIG=BEUL<0& QCCIV& ;<=<EUF=>SV&

GP@F>SV& G<B& >WUC>SV& M<& @SE;I=BCQTIB& UL<V& BABZFNV& I;ILASFHV& G<B& QCCIV& UL<V&

ANEP@B>V&W>=U<V&H&G<B&F>&KAB>&F>&G=QF>V8

!FNL& ;=ZFN& ;I=K;FD@N0& IW<=EPXIF<B& N& BABDFBGP->BG>L>EBGH& \O=NE<FBGH^&

<RB>CPJN@N0&ANC<AH&IRIFQXIF<B0&<L&N&I;ULAS@N&<;>WU=IB&O=NE<FBGP&GU=A>V&@F>L&

I;BOIB=NE<FK<& I;ILASFH& JB<& F<& GIWQC<B<& ;>S& ABUMI@I8& %& <LQCS@N& @FN=KXIF<B&

<;>GCIB@FBGQ& @FBV& O=NE<FBGUV& \F<EIB<GUV^& =>UV& FNV& I;ULAS@NV& G<B& <JL>IK& FBV&

IS=?FI=IV& I;B;FZ@IBV& FNV& @FNL& IMLBGH& >BG>L>EK<0& @FNL& F>;BGH& <LQ;FSRN0& @FNL&

<;<@OPCN@N&G<B&@F>&;I=BTQCC>L8

!HEI=<&N&;>CC<;CPFNF<&G<B&N&@>T<=PFNF<&FDL&I;BA=Q@IDL&<;<BFIK&@SL>CBGH&

<RB>CPJN@N8&%& BABDFBGH& O=NE<FBGH& <;>A>FBGPFNF<& <;>FICIK& <;<=<KFNF>& P=>& JB<&

FNL&SC>;>KN@N&G<B&I;BTKD@N&FNV&I;ULAS@NV8&#LFK@F>BO<&F<&>WUCN0&;>S&E;>=IK&L<&

;=>G?]>SL&<;P&FNL&I;ULAS@N&JB<&F>&G>BLDLBGP&@?L>C>0&E;>=IK&L<&@F=U]IB&;=>V&

QCCIV& G<FISM?L@IBV& FNL& FICBGH& CH]N& <;PW<@NV8& !FNL& ;I=K;FD@N& ;>S& EB<&

I;ULAS@N&IEW<LKXIF<B&O=H@BEN&JB<&F>&G>BLDLBGP&@?L>C>0&<CCQ&EN&<;>A>FBGH&JB<&

F>L& I;ILASFBGP& W>=U<0& F>& G=QF>V& DV& W>=U<V& F>S& G>BLDLBG>?& @SEWU=>LF>V&

E;>=IK&L<&EIF<F=U]IB&EI&ABQW>=<&GKLNF=<&\I;BA>FH@IBV0&O<ENCPF>G<&AQLIB<^&FNL&

G>BLDLBGQ&ILAB<WU=>S@<&;=PF<@N0&@I&ICGS@FBGH&G<B&JB<&F>L&BABZFN&I;ILASFH8



81

5.3 O=/&'63*6$$%&"3

!G>;PV&FNV& BABDFBGP->BG>L>EBGHV&H&O=NE<FBGHV&<LQCS@NV&IKL<B&L<&ABI=ISLH@IB

FNL&BABDFBGH&H&O=NE<FBGH&<;>A>FBGPFNF<&\I;BGI=APFNF<^&F>S&@OIAK>S&I;ULAS@NV8&

%& >S@K<& IKL<B& L<& ;=>@AB>=K@IB& FN& @OU@N& EIF<R?& <;PA>@NV& \GU=A>SV^& G<B&

I;ILASPEIL>S&GIW<C<K>S8

5.3.1 120(=>%2%)

+& P=>V& O=NE<F>=>H& H& F<EIB<GH& =>H& \�trs& �qo�^& <L<WU=IF<B& @F>& O=NE<FBGP

;>@P& ;>S& IB@U=OIF<B& H& IRU=OIF<B& @I& EB<& AIA>EULN& O=>LBGH& @FBJEH& <;P& FNL&

I;BOIK=N@N&;>S&M<&I;ILA?@IB&@F>&@?@FNE<&CNG.

:B<&I;ULAS@N&O<=<GFN=KXIF<B&<;P&EB<&@IB=Q&O=NE<F>=>ZL&;>S&<=OKX>SL&<;P&

FN& WQ@N& FNV& ;=>I;ULAS@NV& G<B& IR<G>C>SM>?L& L<& C<ETQL>SL& OZ=<& @I& PC>& F>&

ABQ@FNE<& FNV&;<=<JDJBGHV& CIBF>S=JK<V& FNV& E>LQA<V8&%&<RB>;B@FK<& F>S&@OIAK>S&

I;ULAS@NV& ;=>g;>MUFIB& F>L& S;>C>JB@EP& FDL& O=NE<F>=>ZL& <SFZL0& <W>?& >&

I;ILASFBGPV& W>=U<V& ;=U;IB& L<& JLD=KXIB& �<L& GQMI& @FBJEH& S;Q=O>SL& AB<MU@BE<&

EIF=NFQ& JB<& L<& ;CN=DM>?L& >B& C>J<=B<@E>K�& ;>S& ;=>G?;F>SL& <;P& FNL&

G<F<@GISH&G<B&CIBF>S=JK<&FNV&;<=<JDJBGHV&E>LQA<V8

$IFBGUV&O=NE<F>=>UV&\F<EIB<GUV&IB@=>UV^&MID=>?LF<B&PCIV&>B&IB@=>UV&EIF=NFZL&

<;P&F>SV&O=NE<F>A>FBG>?V&;P=>SV&\BAK<&GIWQC<B<0&A<LIB@EPV0&;B@FZ@IBV^&G<B&F<&

U@>A<&;DCH@IDL&FNV&E>LQA<V& \IB@;=QRIBV^8&#=LNFBGUV&O=NE<F>=>UV& \F<EIB<GUV&

IG=>UV^& MID=>?LF<B& >B& @SL>CBGUV& I;ILA?@IBV& G<B& IJG<F<@FQ@IBV0& F>& CIBF>S=JBGP&

GP@F>V0&N&IRS;N=UFN@N&FDL&A<LIKDL0&>B&;CN=DEUV&WP=DL8&%&AB<W>=Q&FDL&A?>&

\IB@=>UV&EIK>L&IG=>UV^&AKLIB&FNL&G<M<=H&O=NE<F>=>H&\;CIPL<@E<&H&UCCIBEE<^8

5.3.2 12%$&')*=N9=*#2)(=>%3

+&P=>V&O=>LBGH&<RK<&O=HE<F>V&IGW=QXIB&FN&AB<;K@FD@N&PFB&UL<&O=NE<FBGP&;>@P&

;>S& IKL<B& AB<MU@BE>& @HEI=<& IKL<B& ;I=B@@PFI=>& O=H@BE>& <;P& UL<& K@>& ;>S&
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AB<FKMIF<B& GQ;>B<& O=>LBGH& @FBJEH& @F>& EUCC>L8& ,>@>FBG>;>BIKF<B& EI& UL<& I;BFPGB>&

\p��u�ur�&�t�u^&;>S&IGW=QXIB&FNL&<E>BTH&A<LIBX>EUL>S&GIW<C<K>S&G<B&S;>C>JKXIF<B&

@SLHMDV&@I& IFH@B<& TQ@N&@<L&;>@>@FP& F>S& GIW<C<K>S& <SF>?8& ">& I;BFPGB>& FDL&

F=<;IXBGZL& G<F<MU@IDL& <;>AKAIB& EI& F>L& <;C>?@FI=>& F=P;>& FNL& ULL>B<& <SFHV&

FNV&<E>BTHV8

_L<& I;ILASFBGP& @OUAB>& O<=<GFN=KXIF<B& <;P& EB<& @IB=Q& O=NE<F>=>ZL& ;>S& N&

GQMI&EB<&<;¢&<SFUV&JKLIF<B&@I&AB<W>=IFBGH&O=>LBGH&@FBJEH8&7;>EULDV&CPJD&FNV&

O=>LBGHV&<RK<V&F>S&O=HE<F>V&AIL&IKL<B&>E>B>JILIKV&G<B&@SJG=K@BEIV8&%&<L<JG<K<&

JB<& FNL& >BG>L>EBGH& <RB>CPJN@N& F>S& @OIAK>S& I;ULAS@NV& >E>B>JULIB<0&

I;BFSJOQLIF<B&EI&FNL&<L<JDJH&PCDL&FDL&O=NE<F>=>ZL&@I&G>BLH&O=>LBGH&TQ@N8

+B&FIOLBGUV&;>S&IW<=EPX>LF<B&JB<&EB<&FUF>B<&<L<JDJH&IKL<B&>&<L<F>GB@EPV&G<B&N&

;=>IRPWCN@N8& :I& F>L& <L<F>GB@EP0& >B& @NEI=BLUV& <RKIV& EIF<F=U;>LF<B& @I&

B@>A?L<EIV& EICC>LFBGUV0& EI& TQ@N& UL<& >=B@EUL>& I;BFPGB>& p& ;>S& IGW=QXIB& FN&

O=>LBGH&<RK<&F>S&O=HE<F>V8&#L&w&N&<RK<&EB<V&O=NE<F>=>HV&@HEI=<&H&UL<&<=OBGP&

;>@P& O=NEQFDL& \;8O8& <=OBGH& I;ULAS@N^0& �& >& <=BMEPV& FDL& IFZL& \O=>LBGH&

;I=K>A>V^&G<B& �&N&EICC>LFBGH&<RK<&FNV <RK<V&w&EIFQ&FNL&;I=K>A>&�&B@O?IB&N&@OU@N�

St = C · (1 + i)^t (30)

:I& FNL&;=>IRPWCN@N0&<RKIV&;>S&<L<WU=>LF<B&@I& GQ;>B<& O=>LBGH&@FBJEH&@F>&

EUCC>L0& <LQJ>LF<B& @I& @NEI=BLUV& FBEUV8& 7W<=EPXIF<B& JB<& F>L& ;=>@AB>=B@EP& FNV&

;<=>?@<V& <RK<V& EB<V& EICC>LFBGHV& O=NE<F>=>HV& w8& _@FD& w& N& <RK<& EB<V&

O=NE<F>=>HV&H&F>&GP@F>V&EB<V&I;ULAS@NV&;>S&M<&;=<JE<F>;>BNMIK&EIFQ&<;P&�&

UFN&G<B&-5&N&;<=>?@<&<RK<&FNV&O=NE<F>=>HV&w0&B@O?IB&N&@OU@N�

Po=C*(1 + i)^(-t) (31)

5.3.3 +5%/t6/"&3

+B&<;>@TU@IBV&<LFB;=>@D;I?>SL& FN&@F<AB<GH&EIKD@N& FNV&<RK<V& FDL&;<JKDL&

;I=B>S@B<GZL& @F>BOIKDL& EB<V& I;ULAS@NV& \CPJD& WM>=QV0& FIOL>C>JBGHV&
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<;<RKD@NV^&G<B&MID=NFBGQ&I;BF=U;IB& FNL&<LFBG<FQ@F<@N&F>SV&EIFQ&F>&FUC>V&F>S&

O=H@BE>S&O=PL>S&XDHV&F>SV8

:I&FN&EUM>A>&FDL&<;>@TU@IDL&I;BABZGIF<B&N&G<F<L>EH&F>S&GP@F>SV&;<JKDL&

@F>BOIKDL&@I&PC>&F>&O=PL>&XDHV&F>SV&G<B&N&<LFK@F>BON&I;BTQ=SL@N&F>S&GP@F>SV&

;<=<JDJHV& \EI& @SLU;IB<& G<B& FNL& <LFK@F>BON& W>=>C>JBGH& ICQW=SL@N^8& %&

I;BTQ=SL@N& <SFH& AIL& <;>FICIK& ;=<JE<FBGH& F<EIB<GH& IG=>H& G<FQ& F<& UFN& FNV&

;<=<JDJBGHV&CIBF>S=JK<V0&<W>?&N&A<;QLN&JB<& FNL&<;PGFN@N& F>S&;I=B>S@B<G>?&

@F>BOIK>S& @NEIBZMNGI& G<FQ FNL& O=>LBGH& @FBJEH& FNV& <;PGFN@HV& F>S8& 9B<& F>L&

S;>C>JB@EP& FDL& <;>@TU@IDL& ILPV& ;<JK>S& ;I=B>S@B<G>?& @F>BOIK>S0& ;=U;IB& L<&

IKL<B& JLD@FQ& F>&<=OBGP& GP@F>V& I;ULAS@NV0& >& O=H@BE>V& O=PL>V& XDHV& F>S& G<B N&

S;>CIBEE<FBGH& <RK<8& !FNL& ;=QRN& O=N@BE>;>BIKF<B& UL<& @F<MI=P& @SLFICI@FH&

<;P@TI@NV& @FN& MU@N& F>S& O=H@BE>S& O=PL>S& XDHV8& 9B<& GQMI& G<FNJ>=K<&

;I=B>S@B<G>?& @F>BOIK>S0& B@O?IB& UL<V& <LZF<F>V& @SLFICI@FHV& <;P@TI@NV& ;>S&

G<M>=KXIF<B&L>E>MIFBGQ8&:I&F>SV&LPE>SV&;I=K&GBLHF=DL&>B&@SLFICI@FUV&<SF>K&IKL<B&

ASL<FPL& L<& ;=>@<SRNM>?L& <LQC>J<& EI& FNL& ;I=B>OH& IJG<FQ@F<@NV& FNV&

I;ULAS@NV8&%&;=>@<?RN@N&<SFH0&<;>FICIK&EB<&UEEI@N&>BG>L>EBGH&ILK@OS@N&FNV&

I;BOIK=N@NV0&BAB<KFI=<&O=H@BEN&G<FQ&F<&;=ZF<&O=PLB<&CIBF>S=JK<V&FNV8

5.3.4 <@/>%3*#20(=>%A@>0/03*

_L<&FEHE<&F>S&<;<BF>?EIL>S&GP@F>SV&JB<&FNL&;=<JE<F>;>KN@N&ILPV&@OIAK>S&

I;ULAS@NV0&G<C?;FIF<B&@SOLQ&EI&A<LIB<GQ&GIWQC<B<8&1QMI&AQLIB>&O<=<GFN=KXIF<B&

<;P&F>&?]>V&F>S0&F>&O=PL>&CH]NV0&FNL&;I=K>A>&OQ=BF>V&<L&S;Q=OIB0&F>&I;BFPGB>&

EI& F>&>;>K>&S;>C>JKX>LF<B& >B& FPG>B& F>S&A<LIK>S0& FN&@SEWDLK<&H&POB& FDL& FPGDL&

G<FQ& FNL& ;I=K>A>& OQ=BF>V0& G<B& F>L& F=P;>& <;>;CN=DEHV& F>S& A<LIK>S8& %&

<;>;CN=DEH& JKLIF<B& EI& F>G>O=I>CSFBGUV& AP@IBV& ;>S& ;I=BC<ETQL>SL& F>&

O=I>C?@B>0& ANC<AH& FNL& I;B@F=>WH& F>S& A<LIK>S& G<B& F>L& FPG>& JB<& F>& S;PC>B;>&

GIWQC<B>8
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5.4 +$,-./0*'@/>%.3*- %L6-%.3

%& <LQCS@N& GP@F>SV& - >WUC>SV& \Cost - Benefit Analysis^& S;>C>JKXIB& FNL&

B@>A?L<EN&O=NE<FBGH&<RK<&GP@F>SV&G<B&>WUC>SV&JB<&FNL&G>BLDLK<&GQ;>BDL&U=JDL&

H&;=>J=<EEQFDL&JB<&L<&<;>AIKRIB&<L&<RKXIB&L<&;=<JE<F>;>BNM>?L&H&POB8&#SFQ&F<&

;=>J=QEE<F<&E;>=IK&L<&IKL<B&JUWS=IV0&<SF>GBLNFPA=>E>B&G<B&W=QJE<F<&H&<GPE<&

IG;<BAISFBGQ&@IEBLQ=B<&G<B&@S@FHE<F<&SJIK<V8h6mi

%&<LQCS@N&GP@F>SV&>WUC>SV&;=>@AB>=KXIB&<=OBGQ&FBV&@SLB@FZ@IV&GP@F>SV&G<B&

>WUC>SV& ILPV& U=J>S& H& EB<V& I;ULAS@NV0& <W>?& ;=ZF<& UOIB& JKLIB& EICUFN& G<B&

G<M>=B@EPV& PCDL& FDL& ;<=<EUF=DL& ;>S& <W>=>?L& @F>& U=J>0& ;8O8& FIOL>C>JBGUV&

G<B&;I=BT<CC>LFBGUV8&!FN&@SLUOIB<& JKLIF<B&<RB>CPJN@N& F>S&@OIAK>S&EI& FN&O=H@N&

G=BFN=KDL& >BG>L>EBGHV& <;>A>FBGPFNF<V0& UF@B& Z@FI& L<& IGFBENMIK& G<FQ& ;P@>& M<&

;=U;IB&L<&JKLIB&EB<&I;ULAS@N&H&POB8

9B<&L<&<;>W<@B@FIK F>&<L&UL<&@OUAB>&<RKXIB&L<&;=<JE<F>;>BNMIK&H&POB0&;=U;IB&

PCIV&>B&;CIS=UV&F>S0&<=LNFBGUV&G<B&MIFBGUV0&L<&IGW=QX>LF<B&@I&P=>SV&EB<V&G>BLHV&

E>LQA<V8&%&;B>&T>CBGH&G>BLH&E>LQA<&IKL<B&F<&O=HE<F<8&#SFP&@NE<KLIB&PFB&PC<&F<&

>WUCN&G<B&F<&GP@FN&ILPV&;=>J=QEE<F>V&;=U;IB&L<&EIF=ZLF<B&EI&FNL&B@>A?L<EN&

O=NE<FBGH&F>SV&<RK<0&;8O8&EI&IS=Z8&7;K@NV&M<&;=U;IB&F<&GP@FN&G<B&F<&>WUCN&L<&

IGW=QX>LF<B&@I&IS=Z&@SJGIG=BEULNV&O=>LBGHV&@FBJEHV8&

5.5 <2&>)2&=*%&'%$%(&')3*=N&%-@J0/03

%&<;PW<@N& JB<& FNL&;=>ZMN@N& EB<V& I;ULAS@NV& IKL<B& BAB<KFI=<& @NE<LFBGH& G<B&

I;>EULDV& IKL<B& <;<=<KFNFN& N& ABI=I?LN@N& FNV& O=NE<F>->BG>L>EBGHV&

<;>A>FBGPFNF<V&F>S&IRIF<XPEIL>S&@OIAK>S&I;ULAS@NV0&JB<&F>L&KAB>&F>L&I;ILASFH8

%&AB<ABG<@K<&FNV&>BG>L>EBGHV&<LQCS@NV&;I=BC<ETQLIB&@?LMI@N&FDL&@F>BOIKDL&

GP@F>SV& G<B& >WUC>SV& FNV& I;ULAS@NV8& ,B>& <L<CSFBGQ& ;=U;IB& L<& IGFBENM>?L& F<&

IRHV&@F>BOIK<� [22]
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" ">&@SL>CBGP&GP@F>V&FNV&I;ULAS@NV&G<B&N&@OIAB<XPEILN&O=>LBGH&G<F<L>EH&

FDL&IG=>ZL

" ">& G<FQCCNC>& O=NE<F>A>FBGP& @OHE<0& ANC<AH& F>& ?]>V& F>S& EIF>OBG>?&

GIW<C<K>S0&N&I;BO>=HJN@N&G<B&F>&AQLIB>

" +&;=>TCI;PEIL>V&O=H@BE>V&O=PL>V&XDHV&FNV&I;ULAS@NV

" %&;=>TCI;PEILN&;<=<JDJH&G<B&F<&<L<EILPEIL<&U@>A<

" ">&GP@F>V&CIBF>S=JK<V&G<B&@SLFH=N@NV

" %&;BM<LH&S;>CIBEE<FBGH&<RK<&FNV&I;ULAS@NV

" ">&L>EBGP&G<B&>BG>L>EBGP&;I=BTQCC>L&EU@<&@F>&>;>K>&M<&CIBF>S=JH@IB&N&

I;BOIK=N@N& G<B& F>& >;>K>& G<M>=KXIB& F>& ?]>V& FDL& W>=>C>JBGZL&

@SLFICI@FZL0&F>&=SMEP&<;P@TI@NV&FDL&;<JKDL&;I=B>S@B<GZL&@F>BOIKDL&

G<B&F>&?]>V&F>S&;CNMD=B@E>?8

5.5.1 <=R=2)*5=2%8/=*=N9=

">& G=BFH=B>& <SFP& <;>FICIK& UL<& IS=?F<F>& IW<=E>XPEIL>& EUF=>& >BG>L>EBGHV&

<;>A>FBGPFNF<V&JB<&FNL&<RB>CPJN@N&FDL&@OIAKDL&I;ULAS@NV8&%&G<M<=H&;<=>?@<&

<RK<& JLD@FH& EI& F<& <=OBGQ& ��¯& \�u�& ��uru��& °tq�u^& IGW=QXIB& FNL& <RK<& @I&

O=NE<FBGUV&E>LQAIV0&;>S&;=>G?;FIB&<;P&FNL&;=>IRPWCN@N&@F>&;<=PL&PCDL&FDL&

G<M<=ZL& O=NE<F>=>ZL& GQMI& UF>SV& \AB<W>=Q& FDL& EICC>LFBGZL& F<EIB<GZL&

IB@=>ZL&H&I@PADL&G<B&IG=>ZL&H&IRPADL^&JB<&>CPGCN=>&F>L&O=>LBGP&>=KX>LF<&F>S&

@OIAK>S&I;ULAS@NV8

';>C>JKXIF<B&<;P&FNL&JILBGH&@OU@N�

(32)

P;>S&p&F>&I;BFPGB>&;=>IRPWCN@NV0&�&N&;I=K>A>V&;=>IRPWCN@NV&G<B&�&F>&@?L>C>&

FDL&O=>L>@IB=ZL&H&=>ZL8

">& I;BFPGB>& ;=>IRPWCN@NV& I;BCUJIF<B& EI& TQ@N& FBV& F=UO>S@IV& @SLMHGIV& FNV&

F=<;IXBGHV& <J>=QV0& IWP@>L& <SFH& CIBF>S=JIK& >E<CQ& G<B& <LF<L<GCQ& FBV&
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;=<JE<FBGUV& @SLMHGIV& ;=>@W>=QV& G<B& XHFN@NV& GIW<C<KDL8& !SLHMDV&

;=>@FKMIF<B& @F>& F=<;IXBGP& I;BFPGB>& UL<& I;B;CU>L& ;>@>@FP0& F>& CIJPEIL>&

;I=BMZ=B>&GBLA?L>S0&;>S&UOIB&@G>;P&L<&<LFB@F<MEK@IB&F>&=K@G>&F>S&IJOIB=HE<F>V&

G<B&GSE<KLIF<B&EIF<R?&6n&G<B&~n&<LQC>J<&EI&F>&T<MEP&<TIT<BPFNF<V&F>S&@OIAK>S&

I;ULAS@NV8

%&G<M<=H&;<=>?@<&<RK<&IKL<B&<RBP;B@FN&EUM>A>V&<RB>CPJN@NV&JB<FK&EIF<F=U;IB&

FBV&EICC>LFBGUV&=>UV&<RBZL& F>S&@OIAK>S& I;ULAS@NV&@I&;<=>?@IV&<RKIV0& ANC<AH&

<SFUV&;>S& B@O?>SL&FN&@FBJEH&;>S&;<K=LIF<B&N&<;PW<@N8&%& KAB<&N&FBEH&FNV&��¯&

AIL&UOIB&GQ;>B<&@SJGIG=BEULN&@NE<@K<8&#SFP&;>S ILAB<WU=IB&IKL<B&<L&IKL<B&MIFBGH&

H&<=LNFBGH8&9ILBGQ&<L&N&��¯&IKL<B&MIFBGH0&<SFP&@NE<KLIB&PFB&N&<;>A>FBGPFNF<&IKL<B&

EIJ<C?FI=N& <;P& F>& I;BFPGB>& ;=>IRPWCN@NV& G<B& F>& @OUAB>& I;ULAS@NV& IKL<B&

<;>AIGFP8&#L&N&��¯&IKL<B&<=LNFBGH0&@NE<KLIB&PFB&N&<;>A>FBGPFNF<&IKL<B&EBG=PFI=N&

<;P& F>& I;BFPGB>& ;=>IRPWCN@NV& G<B& F>& @OUAB>& <;>==K;FIF<B8& #L& N& ��¯& IKL<B&

ENAUL0&N&<;>A>FBGPFNF<&IKL<B&>=B<GH8

5.5.2 I/?>"2&'@3*/.$>"-"/>)3*=5@A%/03

+&I@DFI=BGPV&@SLFICI@FHV&<;PA>@NV&JLD@FPV&EI&F<&<=OBGQ&k««&\k��u��tq&�t�u&

o�& �u����^& IKL<B& F>& S;>C>JBXPEIL>& I;BFPGB>& \I@DFI=BGH& <;>A>FBGPFNF<^& EI& F>&

>;>K>& N&;<=>?@<& <RK<& FDL& F<EIB<GZL& IB@=>ZL& IKL<B& K@N& EI& FNL&;<=>?@<& <RK<&

FDL&F<EIB<GZL&IG=>ZL8&.NC<AH&N&QM=>B@N&FDL&G<M<=ZL&O=NE<F>=>ZL&PC>S&F>S&

O=>LBG>?&>=KX>LF<&F>S&@OIAK>S&I;ULAS@NV&IKL<B&K@N&EI&F>&ENAUL.

:I&E<MNE<FBGH&UGW=<@N&F>&G=BFH=B>&<SFP&AB<FS;ZLIF<B&DV&IRHV�

(33)

:I&QCC<&CPJB<&IKL<B&UL<&E>L<ABGP&I;BFPGB>&;>S&GQLIB&FNL&;=>NJ>?EILN&��¯&L<&

IKL<B&ENAUL8

#;P& FNL& @?JG=B@N& FNV& FBEHV& F>S& k««& EI& F>& I;K@NE>& I;BFPGB>& FNV& <J>=QV& p&

@SE;I=<KLIF<B&N&<;>A>FBGPFNF<& \<L&>& k«R IKL<B&EIJ<C?FI=>V^&H&EN&F>S&@OIAK>S&
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I;ULAS@NV& \<L& >& k««& IKL<B& EBG=PFI=>V^8& !I& ;I=K;FD@N& IL<CC<GFBGZL& @OIAKDL&

I;BCUJIF<B&IGIKL>&;>S&UOIB&F>L&S]NCPFI=>&k««8

5.5.3 G-"J#%3* =N&%5&/>9=3 =5%A%>&'@>0>=3* - +$,-./0*

=t"t=&@>0>=3

:IFQ&FNL&IGFKEN@N&FNV&<;>A>FBGPFNF<V&F>S&@OIAK>S&I;ULAS@NV0&ICUJO>SEI&G<B&

<RB>C>J>?EI& FNL& FSO>?@<& <TIT<BPFNF<& ;>S& @SLAUIF<B& EI& FNL& IGFKEN@N& <SFH8&

#W>=Q& FNL& <G=KTIB<& FDL& @F>BOIKDL& ;>S& O=N@BE>;>BHMNG<L& H& G<B& IRDJILIKV&

;<=QJ>LFIV&;>S&E;>=IK&L<&I;N=IQ@>SL&FBV&FBEUV&<SFUV&@F>&EUCC>L8

%&<LQCS@N&<TIT<BPFNF<V& IKL<B& I;BTITCNEULN& PF<L& N&W?@N& F>S& GCQA>S& G<B& F>&

@SJGIG=BEUL>&@OUAB>&@SLAU>LF<B&EI&>=B@EUL>SV&;=>TCU]BE>SV&H&POB&GBLA?L>SV8&

+& GKLASL>V& \�pr�^& G<B& N& <TIT<BPFNF<& ;>S& IKL<B& IJJILIKV& @I& ABQW>=<& @OUAB<&

I;ULAS@NV& G<MB@F>?L& <L<JG<K<& FN& ABI=I?LN@N& F>S& MUE<F>V& <SF>?& G<FQ& FN&

AB<ABG<@K<&<RB>CPJN@NV8

';Q=O>SL&;>CCUV&E>=WUV&GBLA?LDL&G<B&<TIT<BPFNF<V&@F<&@OUAB<&I;ULAS@NV0&

;>S& I;N=IQX>SL& F<& T<@BGQ& EIJUMN& FDL& F<EIB<GZL& =>ZL& F>SV0& ;=QJE<& ;>S&

I;BA=Q&FICBGQ&@FNL&<;>A>FBGPFNF<&F>SV8

:I& FNL& <LQCS@N& <TIT<BPFNF<V& I;BOIB=IKF<B& N& ;>@>FBGH& ABI=I?LN@N& FDL&

I;B;FZ@IDL& ;>S& M<& UOIB& N& AB<G?E<L@N& EB<V& @NE<LFBGHV& ;<=<EUF=>S& @FNL&

>BG>L>EBGPFNF<& FNV&I;ULAS@NV8&!SJGIG=BEUL<&S;>C>JKXIF<B&N& FBEH& F>S&G=BFN=K>S&

FNV&>BG>L>EBGHV&<;>A>FBGPFNF<V& \;8O8& k««^ JB<&EB<&@IB=Q& FBEZL&;>S&;BM<LQ&M<&

CQTIB&EB<&;<=QEIF=>V&@F>&EUCC>L8

5.6 12@$%3*x?)3

+&O=H@BE>V&O=PL>V&XDHV&ILPV&@F<ME>?0&<W>=Q&F>&O=PL>&CIBF>S=JK<V&F>S8&9B<&

FBV& ;I=B@@PFI=IV& ;I=B;FZ@IBV& O=NE<F>>BG>L>EBGHV& <LQCS@NV& @<L& O=>LBGPV&
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>=KX>LF<V& C<ETQL>LF<B& F<& 6x& UFN0& G<B& <L& >& O=H@BE>V& O=PL>V& XDHV& IKL<B&

EIJ<C?FI=>V&C<ETQLIF<B&S;P]N&N&S;>CIBEE<FBGH&<RK<&FNV&I;ULAS@NV8

+&I;ILASFHV&;=U;IB&L<&UOIB&S;P]N&F>S&PFB&;=BL&<=OK@IB&N&IJG<FQ@F<@N&;=U;IB&

L<& ;=>NJNMIK& EB<& ;I=K>A>V& EIF=H@IDL8& ,<=QCCNC<& E;>=IK& L<& <=OK@IB& N&

AB<ABG<@K<& <AIB>APFN@NV0& N& >;>K<& @I& ;>CCUV& ;I=B;FZ@IBV& IKL<B& <=GIFQ&

O=>L>TP=<&G<B&E;>=IK&L<&AB<=GU@IB&<;P&64&EHLIV&EUO=B&G<B&my&EHLIV8&#G>C>SMIK&

N& ;I=K>A>V& G<F<@GISHV0& P;>S& ;I=BC<ETQLIF<B& N& EIF<W>=Q& F>S& IR>;CB@E>?0& N&

G<F<@GISH& FDL& U=JDL& S;>A>EHV& \A=PE>B0& @?LAI@N& EI& AKGFS>^0& <G>C>SMIK& N&

MIEICKD@N0&N&<LUJI=@N&G<B&N&UL<=RN&CIBF>S=JK<V&\�o{{prrpo�p��^8

9ILBGQ& >& O=>LBGPV& >=KX>LF<V& FNV& I;ULAS@NV0& AIL& ;I=BC<ETQLIB& F<& <=OBGQ&

@FQAB<&EUF=N@NV&G<B&F>&O=PL>&;>S&<;<BFIK&N&<AIB>A>FBGH&AB<ABG<@K<&;<=PC>&;>S&

@I&<SFUV&FBV&WQ@IBV&S;Q=O>SL&@NE<LFBGUV&A<;QLIV0&<CCQ&RIGBLQIB&FN&@FBJEH&;>S&

UOIB&IGA>MIK&N&QAIB<&G<B&<=OKXIB&N&G<F<@GISH&— IJG<FQ@F<@N8
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6. D&'%$%(&',*/>%&#"9=*("-6>03*– 5"2&J2=L)*
(%$>6-%.*'=&*5=2=(6>2?$

!F>& UGF> GIWQC<B>& ;<=>S@BQXIF<B F>& E>LFUC>& ;>S& O=N@BE>;>BHMNGI& JB<& FNL&

EICUFN. #L<C?>LF<B& F<& @F<MI=Q& GP@FN& FNV& EICUFNV& \IJG<FQ@F<@NV0& CIBF>S=JK<V0&

GC;8^&G<B&>B&;<=QEIF=>B&F>S&E>LFUC>S&\G<M>=B@EPV&FBEHV&CNG0&EBGFP&;I=BMZ=B>&

GU=A>SV&JB<&FNL&IF<B=K<0&EUJIM>V&;IC<FZL0&GC;8^

6.1 B"2&J2=L)*(%$>6-%.

"<&T<@BGQ&EIJUMN&;>S&<;<BF>?LF<B&JB<&FNL&<LQCS@N&EB<V&I;ULAS@NV&IKL<B&F<&

;<=<GQFD�&

! _F>V�&#W>=Q&FNL&;I=K>A>&FNV&I;ULAS@NV&N&>;>K<&@SLHMDV&IKL<B&IFH@B<8&

%& ;=ZFN& ;I=K>A>V& \0) <L<WU=IF<B& @F>& ;<=PL. 7QL& N& ;I=K>A>V& IKL<B&

AB<W>=IFBGH&F>S&UF>SV&F>&I;BFPGB>&<L<JDJHV& & \P;>S&O=N@BE>;>BIKF<B^&M<&

;=U;IB& L<& F=>;>;>BNMIK& G<FQCCNC<8&7AZ0&>&>=KX>LF<V& FNV&EICUFNV& IKL<B&

F<&45&O=PLB<8

! 7G=>UV�&#L<WU=IF<B&@F>&GP@F>V&FNV&I;ULAS@NV&\;.O. G<F<@GISH&GFB=KDL0&

<J>=Q&IR>;CB@E>?^8&!FN&EICUFN&<SFH&>B&IG=>UV&<L<WU=>LF<B&@F>&@SL>CBGP&

GP@F>V& G<F<@GISHV& F>S& @F<ME>?0& @FNL& <J>=Q& FDL& WB<CZL& G<B& FDL&

>ONEQFDL&EIF<W>=QV&G<B&@SET<KL>SL&@F>&UF>V&5&ANC<AH&@FNL&<=OH&FNV&

EICUFNV8& 7;K@NV0& ;I=K;>S& G<FQ& F>& AUG<F>& UF>V& M<& O=IB<@FIK& EK<&

I;<LI;ULAS@N& ;>S& <L<WU=IF<B& @F>& GP@F>V& T<=BQV& @SLFH=N@NV& H&

<L<G<F<@GISHV&F>S&@F<ME>?8

! 7B@=>UV�&+B&IB@=>UV&\U@>A<^&;>S&;IFSO<KLIB&N&I;ULAS@N&<LQ&;I=K>A>8&!I&

GQMI&;I=K>A>&>B&IB@=>UV&E;>=IK&L<&IKL<B&AB<W>=IFBGUV8&!FNL&@SJGIG=BEULN&

;I=K;FD@N&>B& IB@=>UV& IKL<B& F<& U@>A<&<;P& FNL&;ZCN@N& F>S&CNG G<B& F>&

GP@F>V& FDL& EIF<W>=BGZL& JB<& FNL& EIF<W>=Q& F>S&CNG @F>SV&;ICQFIV& F>&

>;>K>&IKL<B&GP@F>V&JB<&F>SV&;ICQFIV

! 1P@FN CIBF>S=JK<V�& ">& GP@F>V& CIBF>S=JK<V& FNV& I;ULAS@NV& \;.O8& EB@M>K0&

;=ZFIV& ?CIV& GC;^8& !I& GQMI& & ;I=K>A>& F>& GP@F>V& CIBF>S=JK<V& E;>=IK& L<&
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IKL<B&AB<W>=IFBGP8&">&GP@F>V&CIBF>S=JK<V&<L<WU=IF<B&@F>SV&EB@M>?V& FDL&

I=J<X>EULDL&@F>&@F<MEP0&@FNL&<J>=Q&F>S&WS@BG>?&<I=K>S&<;P&FN&.7,#0&

@F>& CIBF>S=JBGP& GP@F>V& F>S& @F<ME>?& \=I?E<0& @SLFH=N@N0& <L<CZ@BE<0&

GC;8^ G<B& @F>& CIBF>S=JBGP& GP@F>V& EIF<W>=QV& F>S& CNG @F>SV& ;ICQFIV&

\G<?@BE<0& >ANJ>K0& @SLFH=N@N^& F<& >;>K<& F<&;CN=ZLIB& N& IF<B=K< <W>?& F<&

UOIB&IB@;=QRIB&<=OBGQ&<;P&F>SV&;ICQFIV8

! :IBGFQ& <;>FICU@E<F<�& ';>C>JKX>LF<B& <LQ& ;I=K>A>& G<B& B@O?IB&

:IBGFQ&<;>FICU@E<F<&�&7B@=>UV&- 7G=>UV&- 1P@FN&CIBF>S=JK<V&

! #;>@TU@IBV�& +B& <;>@TU@IBV& S;>C>JKX>LF<B& TQ@IB& F>S& @SLFICI@FH&

<;P@TI@NV& G<B& FNV& <RK<V& F>S ;<JK>S& IR>;CB@E>?& FNV& I;ULAS@NV8& _F@B

IQL&>&@SLFICI@FHV&<;P@TI@NV& IKL<B&�n&G<B& F>& GP@F>V& IR>;CB@E>?& FNV&

I;ULAS@NV&\IG=>UV^&IKL<B&[±0&N&IFH@B<&<;P@TI@N&S;>C>JKXIF<B&DV&¡n£²±

G<B& <;>FICIK& UL<& J=<EEBGP& @SLFICI@FH& <;P@TI@NV. !FNL& <;C>;>BNEULN&

E>=WH& FDL& ;=>TCNEQFDL& <LQCS@NV& I;ULAS@NV& >& @SLFICI@FHV&

<;P@TI@NV& IW<=EPXIF<B& @FBV& �IG=>UV». +B& <;>@TU@IBV& S;Q=O>SL& EUO=B&

FN&O=>LBGH&@FBJEH&;>S&F>&<=OBGP&GIWQC<B>&FNV&I;ULAS@NV&JB<&IR>;CB@EP&

\IG=>UV^&UOIB&<;>@TI@MIK&;CH=DV8&7QL&S;Q=O>SL&IG=>UV&@I&;I=B@@PFI=<&

<;P& UL<& UFN0& >B& <;>@TU@IBV& ;=U;IB& L<& S;>C>JKX>LF<B& @I& AB<W>=IFBGUV&

@FHCIV&JB<&GQMI&IG=>H8 a;DV&;=>G?;FIB&<;P&F>SV&;KL<GIV&#;>@TU@IDL&

- !SLFICI@FUV& #;>@TU@IDL5 >& @SLFICI@FHV& <;P@TI@NV& JB<& F>& @F<MEP&

@SE;KI@NV&IKL<B&mn0&JB<&FBV&WBQCIV&EIF<W>=QV&IKL<B&6mn0&JB<&F<&>OHE<F<&

IKL<B& 6}n& G<B& JB<& F<& ENO<LHE<F<& G<B& FBV& IJG<F<@FQ@IBV& FDL& ;=<FN=KDL&

IKL<B&64n8

! 1<M<=Q& <;>FICU@E<F<& ;=>& WP=DL�& ';>C>JKX>LF<B& <LQ& ;I=K>A>& G<B&

B@O?IB&&

1<M<=Q&<;>FICU@E<F<&;=>&WP=DL&�&:IBGFQ&<;>FICU@E<F<&- #;>@TU@IBV&

! bP=>V�&';>C>JKXIF<B&<LQ&;I=K>A>&DV&IRHV�&

bP=>V&�&!SLFICI@FHV&W>=>CPJN@NV&£&1<M<=Q&<;>FICU@E<F<&;=>&WP=DL&

+ WP=>V&S;>C>JKXIF<B&EPL>&IQL&S;Q=O>SL&MIFBGQ&G<M<=Q&<;>FICU@E<F<&

5 #48:�+http://www.taxheaven.gr
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;=>&WP=DL8& 7AZ&>&@SLFICI@FHV&W>=>CPJN@NV JB<&F>&WS@BGP&<U=B> IKL<B&

20%6.

! 1<M<=P&GU=A>V�&';>C>JKXIF<B&<LQ&;I=K>A>&DV&IRHV�

1<M<=P&GU=A>V&�&:IBGFQ&<;>FICU@E<F< - bP=>V8&

! 7L<;>EUL>S@< #RK<�& +L>EQXIF<B G<B& �';>CIBEE<FBGH #RK<�& G<B&

W<LI=ZLIB& FNL& <RK<& FNV& & I;ULAS@HV& @F>& FUC>V& F>S& >=KX>LF<& FNV&

I;ULAS@NV& \ABQ=GIB<& I;ULAS@NV^8& 7QL& AIL& <L<WU=IF<B& AB<W>=IFBGQ0& N&

IL<;>EUL>S@< <RK<& IKL<B& >B& @SL>CBGUV& IG=>UV& \A<;QLIV& JB<& FNL&

�<LQ;FSRN�&FNV&I;ULAS@NV&EIK>L FBV&@SL>CBGUV <;>@TU@IBV^8&

! 1<M<=UV& =>UV�&+B& G<M<=UV& =>UV& AB<W>=>;>B>?LF<B&DV& ;=>V& F>& G<M<=P&

GU=A>V& ³PL>& @F>& FICISF<K>& UF>V& FNV& I;ULAS@NV& G<MZV& @F>& UF>V& <SFP&

;=>@FKMIF<B&N&IL<;>EUL>S@< <RK<&@F>&G<M<=P&GU=A>V <L&S;Q=OIB.

:I& FNL&;<=<;QLD&AB<ABG<@K< ;IFSO<KLIF<B >&S;>C>JB@EPV FDL&G<M<=ZL&

=>ZL&\F<EIB<GUV&&=>UV^&<LQ&;I=K>A>&;>S&<;<BF>?LF<B&JB<&F>L&S;>C>JB@EP FNV&

G<M<=HV ;<=>?@<V&<RK<V&G<B&F>S&I@DFI=BG>?&T<ME>? <;PA>@NV. ,<=<GQFD&

;<=>S@BQX>LF<B& <L<CSFBGQ& >B& ;<=QEIF=>B& F>S& E>LFUC>S& G<B& F<& GP@FN& FNV&

I;ULAS@NV8

6.2 <@/>%3*"J'=>,/>=/03

_L<V& FS;BGPV& @F<MEPV& @SE;KI@NV& G<B& <LIW>AB<@E>?& UOIB& ;I=BJ=<WIK& @I&

;=>NJ>?EIL<& GIWQC<B<8& 7L& @SLF>EK<0& F<& GS=BPFI=<& EU=N& <;P& F<& >;>K<&

<;>FICIKF<B&UL<V&@F<MEPV&IKL<B&

! 7R>;CB@EPV&EUF=N@NV&WS@BG>?&<I=K>S

! 7R>;CB@EPV&RH=<L@NV&WS@BG>?&<I=K>S

! !SE;BI@FUV

! !?@FNE<&]?RNV&WS@BG>?&<I=K>S

! !S@GISUV&AB<L>EHV&JB<&F>L&<LIW>AB<@EP&FDL&AIR<EILZL&\dispenser)

! %CIGF=BG>K&;KL<GIV

! #LFCKIV0&EQLBGIV0&<G=>W?@B<&;CH=D@NV0&GC;8

6 #48:�+,#'+'GG5;:=
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!FNL&@SJGIG=BEULN&EICUFN >&@F<MEPV&;>S&M<&IJG<F<@F<MIK&M<&IKL<B&J=HJ>=NV&

;CH=D@NV& EI& ;<=>OH& x555& m^3 /h G<B& M<& <;>FICIKF<B& <;P& 4& – m& AB;CQ&

dispenser. ">& GP@F>V& F>S& @F<ME>?& E<XK& EI& IR>;CB@EP& G<B& AB<EP=WD@N& OZ=>S&

<LU=OIF<B&;I=K;>S&@F>&6.500.000 €7.

$4;689'Y.1 !IA4;6<'@G9E76<'@I7A:2@M<

_L<& <;P& F<& ;B>& BA<LBGQ& EU=N& JB<& FNL& IJG<FQ@F<@N& F>S& @F<ME>?& M<& HF<L& N&

IS=?FI=N&;I=B>OH&F>S&1>=D;K>S&\IGFPV&FNV&G<F>BGNEULNV&;I=B>OHV^8&">&@NEIK>&

<SFP&;CN=>K& FBV&;=>g;>MU@IBV& JB<& FNL& TUCFB@FN& OD=>MUFN@N& F>S&@F<ME>?&;>S&

UOIB& <L<WI=MIK& @I& ;=>NJ>?EIL>& GIWQC<B>8& ,B>& @SJGIG=BEUL<0& <JDJPV& EU@NV&

;KI@NV&IKL<B&IJG<FI@FNEUL>V&@FNL&@SJGIG=BEULN&;I=B>OH0&>;PFI&N&@SE;KI@N F>S&

<I=K>S&M<&RIGBLQIB&<;P&EIJ<C?FI=N&;KI@N. 7;K@NV0&>&@F<MEPV&M<&IKL<B&@I&G>LFBLH&

<;P@F<@N& <;P& FBV& ;I=B>OUV& ;>S& M<& IRS;N=IFNM>?L& \:<=<MZL<V& G<B& !>?LB>^8&

"UC>V0&N&;I=B>OH&I;IBAH&IKL<B&TB>ENO<LBGH-NEB<@FBGH&S;Q=O>SL&>B&S;>A>EUV&JB<&

FNL& IJG<FQ@F<@N& F>S&@F<ME>?8 %&@SL>CBGH&<;P@F<@N F>S&@F<ME>? @SE;KI@NV&

\<;P&G<B&;=>V&F>SV&;ICQFIV) GSE<KLIF<B&<;P&x5&– 90 km.

7 #48:�+ENIMEX
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$4;689'6.2 +L3GM<'-D3BA:DI'72'GDI<'IAL35D8G2<'9?B?DJ<'S498D7C<'OI@4;DJ'923:DI

6.3 <@/>%3*'&$0>K$*A"N=("$K$

+B GBLNFUV& AIR<EILUV& ;>S& M<& O=N@BE>;>BNM>?L& M<& IKL<B& @I& @S@F>BOK<&

;>CSQ=BMEIV&EBG=UV&WBQCIV&@SL>CBGHV&OD=NFBGPFNF<V&x555&m^3 G<B&>CBJQ=BMEIV&

EIJQCIV& WBQCIV& @SL>CBGHV& OD=NFBGPFNF<V& ;QCB& x555&m�m8& +& GQMI& ;ICQFNV& M<&

O=N@BE>;>BIK&EK<&@S@F>BOK<&WB<CZL&G<B&PF<L&<AIBQXIB& UL<V&F=QGF>=<V&M<&WU=LIB&

FBV&JIEQFIV&WBQCIV&G<B&M<&;<K=LIB&FBV&QAIBIV&JB<&JUEB@E<8

">&GP@F>V&JB<&FNL&EK<&@S@F>BOK<&;>CSQ=BMEDL&EBG=ZL&WB<CZL&IKL<B&455555&±0&

ILZ&N&@S@F>BOK<&FDL&>CBJQ=BMEDL&EIJQCDL&WB<CZL&G>@FKXIB&4x5555&±8&+&<=BMEPV&

FDL& WB<CZL& ;>S& M<& <J>=<@F>?L& ;=U;IB& L<& S;>C>JB@FIK& EI& TQ@N& F>& ;P@>B

;ICQFIV& M<& S;Q=O>SL& G<B& L<& ;=>@FIM>?L& <LQC>J<& G<B& GQ;>BIV& <GPE<& WBQCIV&
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;>S&M<&IKL<B&QAIBIV. +B&�ICI?MI=IV�&WBQCIV&M<&IKL<B& F>&6|m FDL&WB<CZL&;>S&M<&

<LFB@F>BO>?L& @F>SV ;ICQFIV G<B& IKL<B& S;I=<=GIFUV& Z@FI& GQMI& W>=Q& >& GQMI&

;ICQFNV& L<& ;<K=LIB& FNL& JIEQFN& WBQCN& G<B& L<& AKLIB& FNL& QAIB<8 %& ;<=>OH& F>S&

@F<ME>?&M<&IKL<B&x555 m^3/h, >;PFI&N&GQMI&@S@F>BOK<&JIEKXIB&@I&EK<&Z=<&G<B&F<&

<G=>W?@B<&;CH=D@NV&M<&IKL<B&4&– 3.

#LQC>J<&FNL&;IC<FIK<&;=>G?;FIB&G<B&>&<=BMEPV&FDL&WB<CZL8&&.NC<AH0&

#8b8&�&\1|:1^&�\1|:1^|m&

a;>S&#8b8&�&<=BMEPV&WB<CZL0

1&�&IFH@BIV G<F<L<CZ@IBV&@F<ME>?

:1&�&G<F<LQCD@N&EU@>S&;ICQFN&� 382.000 m^3 (<;P&@F<FB@FBGH&

U=ISL<^

1|:1&�&<=BMEPV&;IC<FZL

$4;689'6.3 .49@G9@4DU6?M@M'O49UN8
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6.4 <@/>%3*!2='>@2?$*– %#0(,>?$*(">=L%2,3

+B&GBLNFUV&AIR<EILUV&EIF<WU=>LF<B&@F>SV&;ICQFIV&EI&F=QGF>=IV8&">;>MIFIKF<B&

N& JIEQFN& AIR<EILH0& EIF<WU=IF<B& G<B& ;<=<AKAIF<B& @F>L& ;ICQFN& G<B& N& QAIB<&

AIR<EILH&I;B@F=UWIB @F>L&@F<MEP&JB<&L<&R<L<JIEK@IB&G<B&L<&EIF<WI=MIK&@I&QCC>&

;ICQFN8

_L<V&ILAIBGFBGPV&F=QGF>=<V&IKL<B&FNV&IF<B=K<V&:#*&>&TGS 440 PS <SFPE<F>V&

G<B& EIBGFP& TQ=>V& 6}& FPL>B8& %& <RK<& <J>=QV& F>S& IKL<B& ;I=K;>S& f5555& ±8 G<B& F>&

GP@F>V& M<& F>& I;BT<=SLMIK& N& IF<B=K<& ;>S& M<& ;>SCH@IB& F>& CNG. 9B<& F>L&

S;>C>JB@EP&F>S&<=BME>?&FDL&>ONEQFDL&M<&CQT>SEI&S; P]BL&FNL&@SOLPFNF<&FDL&

A=>E>C>JKDL& G<B& FDL& <=BMEP& FDL&;IC<FZL8 9B<& L<& S;>C>JB@FIK& >& <=BMEPV& FDL&

>ONEQFDL&;>S& M<& O=IB<@F>?L& JB<& L<& EIF<WU=>SL& FBV& WBQCIV& @F>SV&;ICQFIV& M<&

<G>C>SMNMIK&N&;<=<GQFD&AB<ABG<@K<8&

.BQ=GIB<&F<RBAB>?&.8"8&�&\#,|:"^,

P;>S #,&�&<;P@F<@N&;ICQFN&<;P&G<B&;=>V&F> @F<MEP&\x5-90 km)

MT = EU@N& F<O?FNF<& F>S& >OHE<F>V& EIF<W>=QV& \JB<& NEB<@FBGH ;I=B>OH&

;I=K;>S&~x&km/h)

_F@B0&JB<&EU@N&<;P@F<@N&;ICQFN&<;P&@F<MEP&f5km N&ABQ=GIB<& F<RBAB>?&IKL<B&

1,55 h. 7;K@NV0&N&ABQ=GIB<&@?LAI@NV&G<B&<;>@?LAI@NV&FDL&WB<CZL&IKL<B&;I=K;>S&

15 min (0.25h) G<B&N&ABQ=GIB<&WP=FD@NV&G<B&IGWP=FD@NV&<SFZL&IKL<B&;I=K;>S&6x&

min (0.25h)8& _F@B0& UL<V& ;ICQFNV& <;<@O>CIK 4& Z=IV& UL<& PONE<& G<B& UL<& PONE<&

IRS;N=IFIK&~&;ICQFIV&@I&UL<&>OFQD=>8

+B& EIJ<C?FI=>B&;ICQFIV& \e55.000 m^3) O=IBQX>LF<B& EU=<&;<=Q&EU=<& JUEB@E<&

(900.000/5.555�6}5& W>=UV& JUEB@E< <LQ& UF>V^8& l=<0& UL<& PONE<& <=GIK& JB<& 8

EIJQC>SV& ;ICQFIV& \N& <LZFI=N& ;I=K;FD@N^8& +;PFI& <LQC>J<& FNL& ;IC<FIK<&

;=>G?;FIB&G<B&>&<=BMEPV&FDL&>ONEQFDL G<B&>&<=BMEPV&FDL&>ANJZL&F>SV.

8#48::  MAN HELLAS
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$4;689'6.4 !3L;GD39<'72G9OD3L<'O49UN8

6.5 Q&/R@3*52%/?5&'%8*/>%*/>=R(@

!F>L&@F<MEP&@SE;KI@NV& FNV&.7,#&@FNL&#LM>?@<&<;<@O>C>?LF<B&64&QF>E<8&

!?EWDL<&EI& FNL&@?ET<@N& F>S&;=>@D;BG>?& FDL&;Q@NV&W?@IDL& I;BOIB=H@IDL&

;IF=IC<K>S& G<B& SJ=<I=KDL& UL<V& G<M<=PV ENLB<K>V EU@>V EB@MPV& EB<V& EU@NV&

NCBGK<V&I=J<X>EUL>S&IKL<B&66x5±8&&+&EIBGFPV&;=>G?;FIB&6y~x±&Z@FI&<W<B=ZLF<V&

m5n&;>S&IKL<B&>B&G=<FH@IBV&L<&;=>G?]IB&>&G<M<=PV8&7;K@NV&JB<&FBV&I=J>A>FBGUV&

IB@W>=UV& B@O?IB�& \EBGFQ^& �4en£\EBGFQ^8& l=<& >& ENLB<K>V& EB@MPV& E<XK& G<B& EI& FBV&

I=J>A>FBGUV& IB@W>=UV& ;=>G?;FIB& 464405x±& G<B& >& IFH@B>V& IKL<B& \6~& EB@M>K^�&

29708,70€.

#LQC>J<&JB<& F>SV&>ANJ>?V&UL<V&G<M<=PV&ENLB<K>V&EU@>V&EB@MPV&EB<V&EU@NV&

NCBGK<V& I=J<X>EUL>S& & IKL<B& 6455€. :I& <LQC>J>& F=P;>& S;>C>JB@E>?0& >& EBGFPV&

;=>G?;FIB& 6f55±0& EI& FBV& I=J>A>FBGUV& IB@W>=UV& ;=>G?;FIB& 46em±& G<B& >& IFH@B>V&

\£6~^& IKL<B& m5f54±8& +& >ANJPV& PEDV& M<& ;CN=ZLIF<B& <LQC>J<& FBV& Z=IV& ;>S& M<&

>ANJIK8&
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_F@B&>&F?;>V&S;>C>JB@E>?&JB<&F>&D=>EK@MB>&IKL<B&�

\/8: )= \%8:^|y0yyf&0&\%8:^ = \:8:^|4x&0&\:8:^&�&\78:^|64

P;>S&/8:&�&D=>EK@MB>

%8:&�&NEI=>EK@MB>

:8:&�&ENLB<K>V&EB@MPV

78"&�&IFH@B>V&EB@MPV

+&<=BMEPV&4x&IKL<B&>B&EU=IV&<@WQCB@NV&GQMI&EHL<&G<B&>&<=BMEPV&y0yyf&IKL<B&>B&

NEI=H@BIV&Z=IV&<@WQCB@NV& G<B&;=>G?;FIB& <;P&~5|y�y0yyf&P;>S&~5&�&>B&Z=IV&

I=J<@K<V&<LQ&ITA>EQA<&G<B&y&IKL<B&>B&EU=IV&<@WQCB@NV&FNL&ITA>EQA<8

_F@B0&>&D=>EK@MB>V&EB@MPV&JB<&F>SV&>ANJ>?V&;=>G?;FIB&6x0mx&±8

6.6 <@/>%3*4.$>)20/03*'=&*E"&>%.2J9=3

">& GP@F>V& @SLFH=N@NV& G<B& CIBF>S=JK<V& F>S& @F<ME>?& S;>C>JKXIF<B& @F<&

0,065€/m^39. !F>&CIBF>S=JBGP&GP@F>V&;I=BC<ETQLIF<B&F>&NCIGF=BGP&=I?E<&JB<&FNL&

CIBF>S=JK<& F>S& @F<ME>?& G<B& FNL& @SE;KI@N& F>S& WS@BG>?& <I=K>S0& FNL&

;=>J=<EE<FB@EULN& @SLFH=N@N& G<B& F<& <L<CZ@BE<8& %& @SLFH=N@N& F>S& @F<ME>?&

JKLIF<B&GQMI&6.555&Z=IV&CIBF>S=JK<V&G<B&N&JILBGH&GQMI&~.555&Z=IV8 7;K@NV0&EIFQ&

FBV&m5.555&Z=IV&O=IBQXIF<B&<L<G<F<@GISH&H&T<=BQ&@SLFH=N@N EI&GP@F>V ;I=K;>S&

1.000.000€.

a@>L&<W>=Q&F>&CIBF>S=JBGP&GP@F>V&FDL&>ONEQFDL&UO>SEI&JB<&F<&G<?@BE<&PFB&N&

G<F<LQCD@N& G<S@KE>S& FDL& F=<GFP=DL& IKL<B&;I=K;>S&58m6& CKF=<|km G<B& N& EU@N&

FBEH& ;IF=IC<K>S& GKLN@NV& IKL<B& 604 ±|CKF=>8& _F@B0& S;>C>JKX>LF<B& F<& G<?@BE<&

<LQC>J<&EI&F<&OBCBPEIF=<&;>S&AB<L?IB >&F=QGF>=<V8 +&F?;>V&S;>C>JB@E>?&IKL<B

1>@F>V8:IF<W>=BGDL&�&\,>@>FNF<81<S@BE>S^£\1>@F>V81<S@BE>S^

,>@>FNF<81<S@BE>S& �& \G<F<L<CD@N8G<S@BE>S8>ONE<F>V& <L<&

km^£\IFN@B<8OBCB>EIF=<8>ONE<F>V^

9 #48:: ENIMEX
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7;K@NV0& P;DV& <L<WU=MNGI& G<B& ;<=<;QLD& >& EB@MPV& FDL& >ANJZL& IKL<B&

15,35±|Z=<& G<B& <LQC>J<& FNL& ABQ=GIB<& G<B& FNL& @SOLPFNF<& FDL& A=>E>C>JKDL&

;=>G?;FIB&>&FICBGPV&EB@MPV8&"UC>V0&F<&FUCN&GSGC>W>=K<V&JB<&F>L&F=QGF>=<&IKL<B&

700€, N&<@WQCIB<&;I=K;>S&~55±&G<B&;I=K;>S&e55±&F>&O=PL>&JB<&@SLFH=N@N&G<B&

<L<CZ@BE<10. l=<0&F>&@SL>CBGP&GP@F>V&@SLFH=N@NV&IKL<B&4555±&G<B&<L&AB<B=IMIK&

EI& F<&@SL>CBGQ& IFH@B<& OBCBPEIF=<&;>S& GQLIB& F>& PONE<&;=>G?;FIB& F>& GP@F>V&@I&

€/km8& a@>L& <W>=Q& F>& @SL>CBGP& GP@F>V& FDL& EIF<W>=BGZL&;>S& M<&;CN=Z@IB& >&

;ICQFNV&M<&IKL<B&F>&QM=>B@E<&FDL&F=BZL&;=>NJ>?EILDL&;>@ZL0&ANC<AH&

\!SL>CBGP&GP@F>V^&�&\GP@F>V&G<S@KEDL^&�&\GP@F>V&>ANJ>?^&�&\GP@F>V&CIBF>S=JBGP^8&

_F@B0&;=>G?;FIB&UL<&@SL>CBGP&IFH@B>&;>@P&JB<&FNL&CIBF>S=JK<&FDL&F=<GFP=DL&F>&

>;>K> E;>=IK& L<& IGW=<@MIK& G<B& @I& ±|m^3 \AB<B=ZLF<V& EI& FBV& @SL>CBGUV& IFH@BIV&

G<F<L<CZ@IBV^ Z@FI& L<& S;>C>JKXIF<B& N& FICBGH& <RK<& FDL& EIF<W>=BGZL& ;>S& M<&

I;BT<=SLM>?L&>B&G<F<L<CDFUV.

6.7 <@/>%3*(%$,A?$*=5%/.(59"/03

9B<&L<&EIBDMIK&N&FBEH&FNV&;KI@NV&<;P&FBV&GBLNFUV&AIR<EILUV&\<=OBGH&FBEH&445bar)

@FBV& >L>E<@FBGUV& FBEUV& CIBF>S=JK<V& F>S& IR>;CB@E>?& F>S& G<F<L<CDFH& \504xmbar,

1-2bar^&IJG<MB@F>?LF<B&E>LQAIV&<;>@SE;KI@NV8&">&GP@F>V&FDL&E>LQADL&<SFZL&

;I=K;>S&658000 – 15.000±&G<B&I;BT<=?L>SL&F>SV&G<F<L<CDFUV8 7;K@NV0 GQ;>B>B&

G<F<L<CDFUV& M<& O=IB<@FIK& L<& GQL>SL& <CC<JUV& @F>& S;Q=ODL& @?@FNE<&

@DCNLZ@IDL& Z@FI& L<& CIBF>S=JIK& EI& <@WQCIB<& F>& @?@FNE<& CPJD& <CC<JHV&

G<S@KE>S8& #SFUV& >B& <CC<JUV& \<L& O=IBQX>LF<B^& G>@F>C>J>?LF<B& ;I=K;>S& <;P&

20.000 – 6558555±8&a@>&EIJ<C?FI=>V&IKL<B&>&G<F<L<CDFHV&FP@>&EIJ<C?FI=>&IKL<B&

F>& GP@F>V& FDL& <CC<JZL& CPJD&EIJ<C?FI=DL&@DCNLZ@IDL& G<B& IR<=FNEQFDL&@I&

EHG>V& G<B& ABQEIF=>8&_F@B& MID=HMNGI& JB<& FBV& <LQJGIV& FNV&EICUFNV&<SFHV& PFB JB<&

G<F<L<CDFH&EI&458555 m^3 F>&GP@F>V&<CC<JZL&E;>=IK&L<&WFQ@IB&@F<&6x8555±0&

JB<& G<F<L<CDFH& EI 200.000 m^3 F>& GP@F>V& E;>=IK& L<& WFQ@IB& F<& m58555±0& JB<&

G<F<L<CDFH& EI 450.000 m^3 F>& GP@F>V& E;>=IK& L<& WFQ@IB& F<& x58555±0& JB<&

G<F<L<CDFH& EI 700.000 m^3 F>& GP@F>V& E;>=IK& L<& WFQ@IB& F<& x58555±& G<B& JB<&

G<F<L<CDFH&EI 900.000 m^3 F>&GP@F>V&E;>=IK&L<&WFQ@IB&F<&6558555±

10 #48::  MAN HELLAS
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6.8 +$,-./0*5=2=(6>2?$*("-6>03

#;P& @F<FB@FBGH& <LQCS@N& \I=DFNE<F>CPJB<^& @FBV& ;I=B>OUV& F>S&:<=<MZL<& G<B&

F>S& !>SLK>S& 65& AB<W>=IFBGQ& <LFB;=>@D;ISFBGQ& AIKJE<F<& G<F<L<CDFZL&

\RIL>A>OIK<^&IKL<B F< IRHV

/:89;9<'Y>='-9GM?D34DAD:M@M'A2U9GN8

.NC<AH& UL<V& EU@>V& G<F<L<CDFHV& M<& UOIB& G<F<LQCD@N ;I=K;>S

382.000m^3.

={=
U.$=(&'@>0>=*
5"-=>K$*

(m^3)

1 900.000

2 750.000

3 600.000

4 500.000

5 400.000

6 300.000

7 200.000

8 100.000

9 50.000

10 25.000
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+& @SLFICI@FHV& W>=>CPJN@NV& ;>S& M<& O=N@BE>;>BNMIK& JB<& L<& S;>C>JB@FIK& >&

WP=>V& IKL<B& 45n11 JB<& F>& WS@BGP& <U=B>8& a@>L& <W>=Q& F>SV& @SLFICI@FUV&

<;P@TI@NV&;>S&M<&O=N@BE>;>BNM>?L&IKL<B&>B&IRHV

/:89;9<'Y>K'&I8G2U2@GF<'9A6@^2@M<
12

4>=R(@3*
4.(59"/03

7&,-"3*
(">=L%2,3

D#)(=>=

Q0#=$)(=>=*
'=&*

"J'=>=/>,/"&3*
52=>029?$

4.$>"-"/>)3*
=5@/t"/03

3% 13% 18% 12%

9B<& F>& I;BFPGB>& <L<JDJHV& @SLHMDV& O=N@BE>;>BIKF<B N& FBEH& }n0& <CCQ& @FNL&

@SJGIG=BEULN&EICUFN&@I&GQ;>B<&@ILQ=B<&M<&IKL<B&DV&EIF<TCNFP&G=BFH=B>&EI&FBEUV&

4% - 12%.

_L<&QCC>& G=BFH=B>&@FNL&EICUFN& M<& IKL<B& N& AB<W>=IFBGH&;<=<JDJH&CNG <;P&

FNL& IF<B=K<0& ANC<AH& <LQC>J<& ;P@>SV& ;ICQFIV& M<& UOIB& F>& O=PL>8& 9B<& UL<& EU@>&

G<F<L<CDFH&382000 m^30&P;DV&<L<WU=MNGI&;<=<;QLD0&>B&FBEUV&JB<&F>&G=BFH=B>&

<SFP&M<&EIF<TQCC>LF<B&<;P&4*10^6 m^3 \;I=K;>S&5 ;ICQFIV^&EUO=B&65*10^6 m^3

\;I=K;>S 26 ;ICQFIV^8

_L<&<;P&F<&T<@BGQ&UR>A<&FNV&IF<B=K<V&M<&IKL<B&N&<J>=Q&WS@BG>?&<I=K>S Z@FI&

<=JPFI=<&L<&EIF<;DCNMIK @SE;BI@EUL>8&9B<&FNL&FBEH&<J>=QV&F>S&<I=K>S&M<&JKLIB&

EK<& ;=>@UJJB@N& Z@FI& L<& S;>C>JB@FIK& EI& F>& EBG=PFI=>& ASL<FP& @WQCE<& JB<FK& N&

;=<JE<FBGH& FBEH& F>S& AIL& E;>=IK& L<& S;>C>JB@FIK& <G=BTZV& CPJD& UCCIB]NV&

@F>BOIKDL8&9B<&FNL&;=>@UJJB@N&FNV&FBEHV&M<&<G>C>SMNMIK&N&;<=<GQFD&AB<ABG<@K<�&

%& -SMEB@FBGH& #=OH& 7LU=JIB<V& ANE>@B>;>BIK& GQMI& EHL<& FNL& EI@>@F<MEBGH& FBEH&

IB@<JDJHV& WS@BG>?& <I=K>S8& !?EWDL<& EI& F>& Q=M=>& European Residential 

Energy Price Report 2011 N&;<=<;QLD&FBEH&IKL<B&F>&y4n&FNV&@SL>CBGHV&FBEHV.

"> S;P;>B;> 4}n& <LHGIB& @F<& UR>A<& EIF<W>=QV& F>S& <I=K>S& @FNL& 7CCQA<& G<B&

11 #48:�+,#'+'GG5;:=
12
XAPA2+#FL7;E=+'126l@6E9L – /?LGEQE6G@=+'126l@6E9L+– www.taxheaven.gr
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@FNL& <;>MHGIS@H& F>S G<B& F>& QCC>&;>@>@FP& <LHGIB& @I& WP=>SV& GC;8& 7;K@NV0& N&

ENLB<K<&FBEH&F>S&<I=K>S ;=>G?;FIB&<;P&FBV&FBEUV&F>S&Brent ;>S&B@O?>SL&F>SV&URB&

;=>NJ>?EIL>SV& EHLIV& G<B& <LQC>J<& <SR>EIBZLIF<B8& _F@B& @?EWDL<& EI& F>SV&

;KL<GIV& FNV& -#7& N& EI@>@F<MEBGH& FBEH& IB@<JDJHV& F>S& <I=K>S& F>SV FICISF<K>SV&

AZAIG<&EHLIV&\EU@>V&P=>V^&IKL<B&;I=K;>S&440m&±|MWh F>&>;>K>&IKL<B&F>&y4n&FNV&

FBEHV& P;DV& <L<WU=MNGI& ;=BL8& 7;K@NV0& JB<& FNL& @SL>CBGH& FBEH& M<& S;>C>JB@FIK&

<GPE<&EPL>&F>&6~n&;>S&<L<WU=IF<B&@F<&EIF<W>=BGQ&JB<FK&F>&S;PC>B;>&;>@>@FP&

AIL&<W>=Q&FNL&IF<B=K<&P;DV&N&KAB<&<LUWI=I8&_F@B&@?EWDL<&EI&F<&;<=<;QLD&G<B&

EI& FNL& ;>=IK<& FDL FBEZL Brent EK<& G<CH& ;=>@UJJB@N& FNV& FBEHV& <J>=QV& F>S&

WS@BG>?&<I=K>S&M<&E;>=>?@I& L<& IKL<B&;I=K;>S 30€/MWh. aEDV& I;IBAH&N& FBEH&

<SFH& IKL<B& ;=>@IJJB@FBGH& G<B& E;>=IK& L<& AB<WU=IB& <;P& FNL& ;=<JE<FBGH0& @I& UL<&

<;P&F<&@ILQ=B<&;>S&M<&JKL>SL&N&FBEH&<SFH&M<&EIF<TQCCIF<B&<;P&4~&±|MWh EUO=B&

36 €/MWh.

%&FBEH ;ZCN@NV F>S&CNG M<&IKL<B&UL<&<;P&F<&<;>FICU@E<F<&;>S&M<&;=U;IB L<&

;=>G?]>SL&<;P&<SFHL&FNL&EICUFN8 9B<&L<&IKL<B&@SEWU=>S@<&N&I;ULAS@N&JB<&F>SV&

G<F<L<CDFUV&G<B&L<&<;>W<@K@>SL&FNL&<LFBG<FQ@F<@N F>S&S;Q=O>LF>V&G<S@KE>S&

G<B&F>&GP@F>V&FNV&<CC<JHV&<SFHV&M<&;=U;IB&;=>W<LZV&N&FBEH&F>S&CNG ;>S&M<&

;=>G?]IB& L<& IKL<B& ;B>& <LF<JDLB@FBGH& <;P& <SFUV& FDL& LPG \SJ=<U=B>^& G<B&

;IF=IC<K>S8&

:K<&EU@N&FBEH&���&JB<&IE;>=BGH&O=H@N&IKL<B&;I=K;>S&880±|:"�5088±|��8&9B<&

L<& JKLIB& @?JG=B@N& EI& F>& WS@BGP& <U=B>& ;=U;IB& L<& JKLIB& EIF<F=>;H& @I& ��s& F>&

>;>K>& JKLIF<B& AB<B=ZLF<V FNL& ;<=<;QLD& FBEH& EI 12,38 kWh/kg (1<FDFU=<

MI=E>JPL>V& A?L<EN& JB<& F>& ���^8&_F@B& N& B@>A?L<EN& FBEH& IKL<B& f6055€/MWh. +&&

P=>V&B@>A?L<EN&FBEH&@NE<KLIB&PFB&>B&F<&;>@Q&IKL<B&KAB<&\B@>A?L<E<^&<CCQ&@I&QCCIV&

E>LQAIV& EUF=N@NV8 9B<& L<& JKLIB& EIF<F=>;H& @I& {�m& WS@BG>?& <I=K>S& M<&

;>CC<;C<@B<@FIK& EI& 5051034 M�s|*{m& \1<FDFU=< MI=E>JPL>V& A?L<EN& JB<& F>&

WS@BGP& <U=B>^8& _F@B0& ;=>G?;FIB& N& B@>A?L<EN& FBEH& ;ZCN@NV& F>S& w��& K@N& EI&

0,735 €/m^3. ">&@GI;FBGP&JB<& FNL&;<=<;QLD&EIF<F=>;H& IKL<B& F>& IRHV�&#L&G<IK

1 kg LPG ;<=QJ>LF<B ;I=K;>S& 6m0m} KWh #$.& G<B& N& ENO<LH& ;>S& M<&

F=>W>A>FNMIK M<& IGEIF<CCISFIK& 6m0mf& �& \6-7,5%) = 12,38 KWh 1$.8&

\S;>MUF>LF<V T<MEP& <;PA>@NV& 655n^0& P;>S& f8xn& IKL<B& >& CPJ>V& G<FDFU=<V&
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;=>V& FNL& <LDFU=<& MI=E>JPL>& A?L<EN. .NC<AH& M<& <;<BFNM>?L& 62,38/10.34 =

1,197 �{m& bS@BG>?& #I=K>S JB<& F>& KAB>& MI=EBGP& <;>FUCI@E< \S;>MUF>LF<V& KAB>&

MI=EBGP& T<MEP& <;PA>@NV& G<?@NV LPG G<B& b8#8^8 l=<& <W>?& 6 kg LPG G>@FKXIB&

0,88 ±&;>S& IKL<B& B@>A?L<E>& ILI=JIB<GQ&EI& 60697 �{m&b8#80& F>& GSTBGP&b8#8& M<&

G>@FKXIB 0,735 €/Nm3. +& CPJ>V& JB<& F>L& >;>K>& N& EIF<F=>;H& JKLIF<B& TQ@N& FNV&

G<FDFU=<V&MI=E>JPL>S&G<B&POB&FNV&<LDFU=<V&IKL<B&>&IRHV�&+B&FBEUV&;ZCN@NV&F>S&

b8#8& <LQJ>LF<B& @I& #LDFU=<& $I=E>JPL>& .?L<EN& G<MZV& @F>SV& !F<ME>?V&

:UF=N@NV& F>& EUJIM>V&;>S&EIF=QEI& \IGFPV& F>S& PJG>S&@I&18!8^& IKL<B& N&#LDFU=<&

$I=E>JPL>V& .?L<EN8& #LFKMIF<& JB<& ILI=JIB<G>?V& - FIOLBG>?V& S;>C>JB@E>?V& M<&

;=U;IB& L<& O=N@BE>;>BIKF<B& N& 1$.0& G<MZV& G<FQ& FNL& G<?@N& PCDL& FDL& SJ=ZL0&

<U=BDL& H& @FI=IZL& G<S@KEDL& N& MI=EPFNF<& ;>S& IKL<B& IGEIF<CCI?@BEN& <;P& F<&

ENO<LHE<F<& \IR<K=I@N& IKL<B& >B& CUTNFIV& @SE;?GLD@NV^& IKL<B& N& 1<FDFU=<&

$I=E>JPL>V&.?L<EN8

_O>LF<V& FNL& FBEH& F>S&SJ=<I=K>S& IKL<B& IWBGFH&N&@?JG=B@H& F>S&EI& FNL& FBEH& F>S&

CNG. !FNL& EICUFN& F<& ;>@>@FQ& EIKD@NV& FNV& FBEHV& F>S&CNG <;P& F>S& LPG M<&

EIF<TQCC>LF<B& <;P& 45n& EUO=B& 5n8& ,=<GFBGQ& F>& 5n& @NE<KLIB& PFB& N& FBEH& F>S&

SJ=<I=K>S&M<&IKL<B&KAB<&EI&FNL&FBEH&F>S&CNG G<B&@SLS;>C>JKX>LF<V&F>&GP@F>V&FDL&

<CC<JZL& N& I;ULAS@N& AIL& M<& IKL<B& @SEWU=>S@<& <CCQ& E;<KLIB& DV& G=BFH=B>& JB<&

G<C?FI=<&@SJG=BFBGQ&<;>FICU@E<F<8

:BGFP& ;I=BMZ=B>& GU=A>SV& IKL<B& F>& GU=A>V& FNV& IF<B=K<V& <;P& FNL& ;ZCN@N& F>S&

<I=K>S0&ANC<AH&N&AB<W>=Q&FNV&FBEHV&;ZCN@NV&F>S&CNG <;P&FNL&FBEH&<J>=QV&F>S&

<I=K>S8& #LQC>J<& F>& ;ZV& AB<E>=WZLIF<B& N& FBEH& F>S& CNG <SR>EIBZLIF<B& F>&

;I=BMZ=B>&GU=A>SV&JB<&FNL&IF<B=K<8

">& IFH@B>& GU=A>V& FDL& G<F<L<CDFZL& M<& S;>C>JKXIF<B& <;P& FNL& AB<W>=Q& FNV&

FBEHV& F>S& SJ=<I=K>S& \H& ;IF=IC<K>S^& <;P& FNL& FBEH& F>S& CNG I;K& FBV& IFH@BIV&

G<F<L<CZ@IBV& F>S& GQMI& G<F<L<CDFH8& +B& IG=>UV& M<& IKL<B& F>& <=OBGP& GP@F>V& FNV&

EIF<F=>;HV& F>S& @S@FHE<F>V& G<B& F>& CIBF>S=JBGP& GP@F>V& M<& IKL<B& F<& EIF<W>=BGQ&

\G<?@BE<& A=>E>C>JKDL0& EB@M>A>@K<& >ANJZL0& @SLFH=N@N& >ONEQFDL& G<B&

<L<CZ@BE<^& F<& >;>K<& UO>SL& S;>C>JB@FIK& ;<=<;QLD& G<B& <LQJ>LF<B& @I& ±|m^3 
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Z@FI& L<& S;>C>JKX>LF<B& JB<& GQMI& ;ICQFN& RIOD=B@FQ8& ">& ;>@P& <SFP& M<&

;CN=ZLIF<B&<;P& F>SV&;ICQFIV&@FNL& IF<B=K<& \IL@DEQFD@N&@FNL& FBEH& F>S&CNG).

!F<&EIF<W>=BGQ&GP@FN&AIL&;I=BC<ETQLIF<B&F>&GP@F>V&<J>=QV&FDL&>ONEQFDL&G<B&

FDL&GBLNFZL&AIR<EILZL&;>S&M<&I;BT<=?L>SL&FNL&IF<B=K<8

a;DV& <L<WU=MNGI& ;<=<;QLD0& F>& ;>@>@FP& EIKD@NV& FNV& FBEHV& F>S&CNG M<&

EIF<TQCCIF<B&<;P&45n&EUO=B&5n8&#SFP&F>&;>@>@FP&PEDV&<L<WU=IF<B&EPL>&@FNL&

FBEH FDL& G<S@KEDL8& 9B<& L<& TJ>SL& @SJG=BFBGQ& @SE;I=Q@E<F<& M<& ;=U;IB& L<&

S;>C>JB@FIK&UL<&@SL>CBGP&;>@>@FP&GU=A>SV&AIG<IFK<V&UO>LF<V&@SE;I=BCQTIB&F>&

<=OBGP&GIWQC<B>&G<B&F<&IFH@B<&CIBF>S=JBGQ&GP@FN8&7;K@NV0&F>&CIBF>S=JBGP&GP@F>V&

M<&IL@DE<FDMIK&@FNL&FBEH&F>S&CNG. 9B<&L<&;=<JE<F>;>BNMIK&<SFP M<&;=U;IB&L<&

S;>C>JB@FIK& F>&;>@>@FP&GU=A>SV& IL@DE<FZL>LF<V& F<&GP@FN&CIBF>S=JK<V&OD=KV&

F>& <=OBGP& GIWQC<B>8& _F@B0& F>& ;>@>@FP& <SFP& ;=<GFBGQ& M<& IKL<B& F>& ;=<JE<FBGP&

;>@>@FP&EIKD@NV&FNV&FBEHV&F>S&CNG ;>S&M<&;CN=ZLIB&>&G<F<L<CDFHV&OD=KV&L<&

;CN=ZLIB&EIF<W>=BGQ&GP@FN&<W>?&IL@DE<FZMNG<L&@FNL&FBEH8&_L<&;<=QAIBJE<0&

<L& >& G<F<L<CDFHV&;CN=Z@IB&15n&WMNLPFI=<& F>&CNG <;P& F>& SJ=<U=B>& G<B& F<&

<LQC>J<& EIF<W>=BGQ& GP@FN& IKL<B& B@>A?L<E>& L<& ;CN=Z@IB& 13,2n& WMNLPFI=<&

OD=KV&L<&;CN=Z@IB&EIF<W>=BGQ8

,<=<GQFD& ;<=>S@BQXIF<B& UL<V& @SJGILF=DFBGPV& ;KL<G<V& EI& FBV& T<@BGUV&

;<=<EUF=>SV& FNV& EICUFNV8& 9B<& G<C?FI=N& <;IBGPLB@N& EI& GKF=BL>& O=ZE<&

<;IBG>LKX>LF<B&F<&AIA>EUL<&FNV&EICUFNV&\F<&IB@QJIB&>&O=H@FNV&F>S&E>LFUC>S&G<B&

E;>=IK& L<& F<& EIF<TQCCIB& P;>FI& MUCIB^& G<B& EI& E;CI& O=ZE<& ;<=QEIF=>B& ;>S&

S;>C>JKX>LF<B& EIFQ& <;P& E<MNE<FBG>?V& F?;>SV \EIF<TQCC>LF<B& <SFPE<F<& <L&

EIF<TCNMIK&GQ;>B>&AIA>EUL>^.
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!SJGILF=DFBGQ0

/:89;9<'Y>Q'/93L72G3D4'72UFGM<

G/%A=*
">=&29=3*=5@*
5"-,>"3*J&=*

>%*
-"&>%.2J&'@*
'@/>%3*>?$*
%#0(,>?$*
(€/MWh)

1,136051

!&()*=J%2,3*
L./&'%8*
="29%.*

(€/MWh)

30

!&()*]|h 71,05

!&()*
5K-0/03*

CNG (€/MWh)
60,40

Q&'>@*
5"2&RK2&%*
'62A%.3*
(€/MWh)

30,40

U&,2'"&=*
x?)3*:K2"3;

30.000

4>=R(@3*
4.(59"/03

7&,-"3*
(">=L%2,3

D#)(=>=
Q0#=$)(=>=*'=&*
"J'=>=/>,/"&3*
52=>029?$

4.$>"-"/>)3*
=5@/t"/03

3% 13% 18% 12%

4>=R(@3*
4.(59"/03*
:}{(%$,A=;

1.500.000

7&,-"3*
:}{(%$,A=;

200.000 –

250.000

D#)(=>=*
(">=L%2,3*
:}{(%$,A=;

70.000

Q&/R@3*
52%/?5&'%8*
:}{,>%(%;

29.710

E"&>%.2J&'@*
<@/>%3*
:2"8(=j*

/.$>)20/0j*
=$=-K/&(=;*

(€/m3)

0,065

E"&>%.2J&'@*
'@/>%3*
%#0(,>?$*
:'=8/&(=j*
%A0J%9j*

/.$>)20/0j*
'-5S;**-
GN%A=*
">=&29=3*
(€/m^3)

0,013053

857+D@64+

C57L?PEF67+

71<6G764+�v+

km 857+x+

8@D56D7

I5&>@'&%*
=$=J?J)3

8,00%

4.$>"-"/>)3*
L%2%-@J0/03

20,00%
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7. +5%>"-6/(=>=

!F>& UTA>E> GIWQC<B>& ;<=>S@BQX>LF<B& F<& <;>FICU@E<F<& FNV& <LQCS@NV&

@?EWDL<& EI& F<& AIA>EUL< G<B& FBV& ;<=<EUF=>SV ;>S& ;<=>S@BQ@FNG<L& @F>&

;=>NJ>?EIL>&GIWQC<B>8&#=OBGQ0&M<&;<=>S@B<@FIK&UL<&@ILQ=B>&EI&@SJGIG=BEUL<&

@F>BOIK<& \G<F<L<CZ@IBV0& ;>@>@FP& EIKD@NV& FBEHV& CNG <;P& LPG0& I;BFPGB>&

<L<JDJHV^0& ILZ& @FN& @SLUOIB<& M<& ;<=>S@B<@F>?L& @SJGILF=DFBGQ& F<&

<;>FICU@E<F<& EIF<TQCC>LF<V& FBV& ;<=<;QLD& ;<=<EUF=>SV. ">& @ILQ=B>& #&

<L<WU=IF<B& @FNL& <LQCS@N&;>S& M<& JKLIB& <;P& FNL&@G>;BQ& FNV&7F<B=K<V&,<=>OHV&

#I=K>S0& ILZ& F>& @ILQ=B>& 3& <L<WU=IF<B& @FNL& <LQCS@N& <;P& FNL& @G>;BQ& FDL&

G<F<L<CDFZL8

7.1 4"$,2&%*+ :">=&29=;

">&@ILQ=B>&#&;<=>S@BQXIB& FNL&<LQCS@N&G<B& F<&<;>FICU@E<F<& FNV& I;ULAS@NV&

;>S&M<& O=IB<@FIK& L<& GQLIB& N& IF<B=K<& G<B& M<& IR<OM>?L&@SE;I=Q@E<F<& JB<& F>& <L&

@SEWU=IB&<SFH&N&I;ULAS@N&H&POB&G<B&@I&;>B< P=B<8

7.1.1 I>)/&=* /.$%-&')* 5=2=J?J)* CNG J&=* >0$* ">=&29=

6.000.000 m^3, 5%/%/>@* ("9?/03 >&()3 vch*=5@* ]|h

15% '=&*"5&>@'&%*=$=J?J)3*~m

!FNL @SJGIG=BEULN ;I=K;FD@N& N& IFH@B<& @SL>CBGH& ;<=<JDJH& CNG M<& IKL<B&

6*10^6m^30&N&FBEH ABQMI@NV F>S&CNG M< IKL<B&6xn&EBG=PFI=N&<;P&F>&SJ=<U=B>&

G<B& F>& I;BFPGB>& <L<JDJHV UOIB& S;>FIMIK& K@>& EI }n8& +B& S;PC>B;>B& ;<=QEIF=>B&

AB<E>=WZL>LF<B&DV&IRHV�

4>=R(@3*
4.(59"/03

7&,-"3*
(">=L%2,3

D#)(=>=

Q0#=$)(=>=*
'=&*

"J'=>=/>,/"&3*
52=>029?$

4.$>"-"/>)3*
=5@/t"/03

3% 13% 18% 12%

I5&>@'&%*
=$=J?J)3

8,00%

4.$>"-"/>)3*
L%2%-@J0/03

20,00%
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/:89;9<'W>='.2SD7F89'@2893:DI

B%/@>0>=
4.$%-&'@*
'@/>%3 (€)

4>=R(@3*
4.(59"/03*
:}{(%$,A=;

1.500.000 1 1.500.000

7&,-"3*
:}{(%$,A=;

225.000 21 4.725.000

D#)(=>=*
(">=L%2,3*
:}{(%$,A=;

70.000 2 140.000

Q&/R@3
52%/?5&'%8*
:}{,>%(%;

29.710 12 356.520

E"&>%.2J&'@*
<@/>%3*
:2"8(=j*

/.$>)20/0j*
=$=-K/&(=;*

(€/m3)

0,065    6.000.000   390.000

E"&>%.2J&'@*
'@/>%3*
%#0(,>?$*
:'=8/&(=j*
%A0J%9j*

/.$>)20/0j*
'-5S;**- GN%A=*
">=&29=3*
(€/m^3)

0,013053 6.000.000 78.319,33

G/%A=*
">=&29=3*=5@*
5"-,>"3*J&=*>%*
-"&>%.2J&'@*
'@/>%3*>?$*
%#0(,>?$*
(€/MWh)

1,136051 68.940 78.319,33

!&()*=J%2,3*
L./&'%8*
="29%.*

(€/MWh)

30         68.940   2.068.200

!&()*]|h 71,05
B%/%/>@*

("9?/03*vch*
=5@*]|h

15,0%

!&()*5K-0/03*
CNG (€/MWh)

60,40 68.940 4.163.728

Q&'>@*
5"2&RK2&%*
'62A%.3*
(€/MWh)

30,40 68.940 2.095.528

1<B&F<&<;>FICU@E<F<&W<KL>LF<B&@F>L&;<=<GQFD&;KL<G<
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#=OBGQ0& UJBLI& UL<& @ILQ=B>& EI& @SJGIG=BEUL<& AIA>EUL<& JB<& @SJGIG=BEULN&

;<=<JDJH&CNG IFN@KDV0& FBEH ABQMI@NV& F>S CNG G<B& I;BFPGB>&<L<JDJHV8&_F@B&

;=>G?;F>SL& F<& CIBF>S=JBGQ& GP@FN0& F>& <=OBGP& GIWQC<B>& G<B& >B& IFH@BIV&

O=NE<F>==>UV& JB<& F<& 45& O=PLB<& FNV& EICUFNV& G<B& W<KL>LF<B& @F>SV& <LFK@F>BO>SV&

;KL<GIV8

!SJGIG=BEUL<& @F>L& ;KL<G<& f.2 ;<=>S@BQX>LF<B& PC<& F<& IFH@B<& GP@FN0&

<;>@TU@IBV0&WP=>V G<B&F<&G<M<=Q&<;>FICU@E<F<8&!F>&FUC>V&S;>C>JKXIF<B&F>&NPV

G<B&IRR F<&>;>K<&;=>&WP=>S&IKL<B&y8~6y8xf50fe&±&G<B&20,2% <LFK@F>BO<0&ILZ&EIFQ&

WP=DL&4.721.797,15 € G<B&17,4% <LFK@F>BO<8&_F@B&N&I;ULAS@N&W<KLIF<B&L<&IKL<B

<=GIFQ @SEWU=>S@< EI&F<&@SJGIG=BEUL<&AIA>EUL<.

7;K@NV0& >B& G<M<=UV& =>UV& E;>=>?L& L<& <;IBG>LB@F>?L& G<B& @F>& ;<=<GQFD&

ABQJ=<EE< 7.1. !F>&ABQJ=<EE< <;>FS;ZL>LF<B&>B&IFH@BIV&G<M<=UV&=>UV8&!F>&UF>V&

5&N&=>H&EIF=NFZL&IKL<B&<=LNFBGH&<W>?&UO>SEI&F>&GIWQC<B>&I;ULAS@NV, ILZ @F>&

AUG<F>&UF>V&S;Q=OIB&;FZ@N&CPJD&FNV&<?RN@NV&GP@F>SV&\;<=PC>&;>S&F<&U@>A<&

IKL<B& @F<MI=Q^ F>& >;>K>& IKL<B& C>JBGP& <W>?& IGIKLN& FNL& O=>LBQ& S;Q=OIB& N&

I;<LI;ULAS@N&\T<=BQ&@SLFH=N@N&H&<L<G<F<@GISH&F>S&@F<ME>?^8

!F>& ABQJ=<EE<& f84& ;<=>S@BQXIF<B& >& O=PL>V& <;P@TI@NV& FNV& I;ULAS@NV8& +&

O=PL>V&W<KLIF<B&PF<L&N&@SL>CBGH&=>H&FDL&O=NEQFDL&JKLIB&GQ;>B>&UF>V&MIFBGH8&!FN&

@SJGIG=BEULN& ;I=K;FD@N0& >& O=PL>V& <;P@TI@NV& FNV& I;ULAS@NV& IKL<B ;I=K;>S

@F>&;UE;F> UF>V8&

,<=<GQFD&;<=>S@BQX>LF<B&F<&AB<J=QEE<F<&f86&G<B&f.2
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+B&<;>@TU@IBV&FDL&ENO<LNEQFDL&W<KL>LF<B @F>L&;<=<GQFD&;KL<G<

/:89;9< 7.3 %AD@^F@24<'7M598M7LGB8

+5%/t6/"&3*
4>=R(@3*
4.(59"/03*

  7&,-"3*
D#)(=>=*
(">=L%2,3*

Q0#=$)(=>=*
'=&*

"J'=>=/>,/"&3*
52=>029?$*

             0     

              1        45.000           614.250         25.200   

              2        45.000           614.250         25.200   

              3        45.000           614.250         25.200   

              4        45.000           614.250         25.200   

              5        45.000           614.250         25.200   

              6        45.000           614.250         14.000   

              7        45.000           614.250                -     

              8        45.000           425.250                -     

              9        45.000                    -                  -     

             10        45.000                    -                  -     

             11        45.000                    -                  -           120.000   

             12        45.000                    -                  -           120.000   

             13        45.000                    -                  -           120.000   

             14        45.000                    -                  -           120.000   

             15        45.000                    -                  -           120.000   

             16        45.000                    -                  -           120.000   

             17        45.000                    -                  -           120.000   

             18        45.000                    -                  -           120.000   

             19        45.000                    -                  -             40.000   

             20        45.000                    -                  -                    -     

!F>L& ;KL<G<& f.3 S;>C>JK@FNG<L& >B& <;>@TU@IBV& FDL& ENO<LNEQFDL& <LQC>J<& EI&

F>L& @SLFICI@FH& F>SV8& "<& ;>@Q& <SFQ& AIL& IKL<B& C>JB@FBGQ0& <;CZV& @?EWDL<& EI&

<SFQ&S;>C>JKXIF<B&JB<&GQMI&UF>V&N&W>=>C>JK<8

!FNL& @SLUOIB<& ;<=>S@BQX>LF<B& AB<W>=IFBGQ& ;<=<AIKJE<F<& EIF<TQCC>LF<V& FBV&

;<=<EUF=>SV&JB<&L<&IR<OM>?L&;I=B@@PFI=<&@SE;I=Q@E<F<.
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7.1.2 Q">=t=--@("$"3* ">)/&"3* '=>=$=-K/"&3j* 5%/%/>@*

("9?/03* >&()3*CNG =5@* LPG 15% '=&* (">=t=--@("$%*

"5&>@'&%*=$=J?J)3S

!FNL& @SJGIG=BEULN ;I=K;FD@N& N& IFH@B<& @SL>CBGH& ;<=<JDJH& CNG M<&

EIF<TQCCIF<B&EIF<R?&4£65�y&m^3 EUO=B&65£65�y&m^30&N FBEH ABQMI@NV F>S&CNG

UOIB&S;>FIMIK&L<&IKL<B 6xn&EBG=PFI=N&<;P&F>&SJ=<U=B>&G<B&F>&I;BFPGB>&<L<JDJHV&

M<&EIF<TQCCIF<B&<;P&~n&EUO=B&64n8

52%*L@2?$ 52%*L@2?$ (">,*L@2?$ (">,*L@2?$

'=>=$=-K/"&3*:m^3)
"5&>@'&%*
=$=J?J)3

npv (€) irr npv (€) irr

2,E+06 4% -9,40E+05 0,28% -1,04E+06 -0,24%

6% -1,27E+06 0,28% -1,35E+06 -0,24%

8% -1,53E+06 0,28% -1,58E+06 -0,24%

10% -1,73E+06 0,28% -1,77E+06 -0,24%

12% -1,88E+06 0,28% -1,92E+06 -0,24%

4,E+06 4% 5,21E+06 14,68% 3,97E+06 12,65%

6% 3,67E+06 14,68% 2,66E+06 12,65%

8% 2,48E+06 14,68% 1,64E+06 12,65%

10% 1,54E+06 14,68% 8,30E+05 12,65%

12% 7,88E+05 14,68% 1,82E+05 12,65%

6,0,E+06 4% 1,13E+07 20,15% 8,82E+06 17,44%

6% 8,55E+06 20,15% 6,52E+06 17,44%

8% 6,42E+06 20,15% 4,72E+06 17,44%

10% 4,73E+06 20,15% 3,30E+06 17,44%

12% 3,39E+06 20,15% 2,16E+06 17,44%

8,E+06 4% 1,74E+07 23,21% 1,36E+07 20,09%

6% 1,34E+07 23,21% 1,03E+07 20,09%

8% 1,04E+07 23,21% 7,78E+06 20,09%

10% 7,93E+06 23,21% 5,75E+06 20,09%

12% 5,99E+06 23,21% 4,12E+06 20,09%

1,0,E+07 4% 2,35E+07 25,38% 1,85E+07 21,95%

6% 1,84E+07 25,38% 1,42E+07 21,95%

8% 1,44E+07 25,38% 1,09E+07 21,95%

10% 1,12E+07 25,38% 8,26E+06 21,95%

12% 8,66E+06 25,38% 6,14E+06 21,95%

/:89;9<'7.4 NPV, IRR @2'@5F@M'72';9G989UN@24<';94'2A4G6;4D'989?B?C<
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!F<& ;<=<;QLD& AB<J=QEE<F<& W<KLIF<B& ;ZV& I;N=IQXIF<B& NPV G<B& IRR PF<L&

EIF<TQCCIF<B&>&<=BMEPV&;IC<FZL&G<B&F>&I;BFPGB>&<L<JDJHV8&

!F<& AB<J=QEE<F<& 7.3 G<B& 7.4 ;<=>S@BQX>LF<B& G<E;?CIV& ;>S& N& GQMI& EB<&

<L<WU=IF<B& @I& AB<W>=IFBGH& IFH@B<& ;<=<JDJH8& _F@B& `YAB<TQX>LF<VYY& F<&

AB<J=QEE<F< W<KL>LF<B& PC>B& >B& @SLAS<@E>K8& 9B<& ;<=QAIBJE<& JB<& ;<=<JDJH&

<3.000.000 m^3 CNG N& I;ULAS@N AIL& IKL<B& TBZ@BEN JB<& G<LUL< I;BFPGB>&

<L<JDJHV0& ILZ& JB<&3.000.000 – 4.000.000 m^3 N& I;ULAS@N& IKL<B& @SEWU=>S@<&

JB<& I;BFPGB> <10%. 9B<& ;<=<JDJH& �~85558555& m^3 N& I;ULAS@N& IKL<B&

@SEWU=>S@<& JB<& GQMI& I;BFPGB>& <L<JDJHV8& 9ILBGQ0& P@>& <SRQLIF<B& N& ;<=<JDJH

CNG \ANC<AH& P@>& <SRQLIF<B& >& <=BMEPV& FDL& ;IC<FZL^, N& <;>A>FBGPFNF<& FNV&

I;ULAS@NV& <SRQLIF<B& P;DV& G<B& PF<L& F>& I;BFPGB>& <L<JDJHV& EIBZLIF<B& ;QCB& N&

I;ULAS@N&JKLIF<B&;B>&@SEWU=>S@<8

!F>&ABQJ=<EE< 7.5 <;>FS;ZL>LF<B F<&KAB<&<;>FICU@E<F<&<CCQ&EI&QCC>&AIKGFN&

\F>L&IRR). _F@B&P@>&<SRQLIF<B&N&;<=<JDJH&CNG0&<SRQLIF<B&G<B&>&IRR ANC<AH&N&

<;>A>FBGPFNF<&FNV&<LQCS@NV8
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7.1.3 4>=R"2@* "5&>@'&%* =$=J?J)3 ~mj* (">=t=--@("$%

5%/%/>@* ("9?/03* >&()3* CNG =5@* LPG '=&*

(">=t=--@("$"3*">)/&"3*'=>=$=-K/"&3.

!FNL @SJGIG=BEULN IGA>OH& ;<=>S@BQX>LF<B& F<& <;>FICU@E<F<& FNV& I;ULAS@NV&

PF<L&N&FBEH ABQMI@NV F>S&CNG AB<E>=WZLIF<B&EI&UG;FD@N&<;P&xn&EUO=B&4xn&@I&

@OU@N& EI& F>& SJ=<U=B>& G<B& ;<=QCCNC<& EIF<T>CH& FNV& ;<=<JDJHV& CNG <;P&

2*10^6 m^3 EUO=B&65£65�y&m^3.

52%*L@2?$ 52%*L@2?$ (">,*L@2?$ (">,*L@2?$

m^3

B%/%/>@*
("9?/03*
vch*=5@*

LPG

npv (€) irr npv (€) irr

2,E+06 25% -3,13E+06 -3,13E+06

20% -2,33E+06 -2,34E+06

15% -1,53E+06 0,28% -1,58E+06 -0,24%

10% -7,25E+05 4,61% -8,85E+05 3,70%

5% 7,63E+04 8,34% -2,36E+05 6,91%

4,E+06 25% -7,26E+05 5,81% -9,69E+05 4,90%

20% 8,77E+05 10,47% 3,40E+05 9,01%

15% 2,48E+06 14,68% 1,64E+06 12,65%

10% 4,08E+06 18,62% 2,94E+06 16,02%

5% 5,69E+06 22,42% 4,23E+06 19,21%

6,0,E+06 25% 1,61E+06 11,30% 8,57E+05 9,88%

20% 4,01E+06 15,86% 2,80E+06 13,81%

15% 6,42E+06 20,15% 4,72E+06 17,44%

10% 8,82E+06 24,28% 6,65E+06 20,91%

5% 1,12E+07 28,33% 8,57E+06 24,26%

8,E+06 25% 3,94E+06 14,21% 2,65E+06 12,46%

20% 7,15E+06 18,81% 5,22E+06 16,38%

15% 1,04E+07 23,21% 7,78E+06 20,09%

10% 1,36E+07 27,50% 1,03E+07 23,66%

5% 1,68E+07 31,71% 1,29E+07 27,14%

1,0,E+07 25% 6,34E+06 16,17% 4,49E+06 14,17%

20% 1,04E+07 20,86% 7,69E+06 18,16%

15% 1,44E+07 25,38% 1,09E+07 21,95%

10% 1,84E+07 29,80% 1,41E+07 25,62%

5% 2,24E+07 34,17% 1,73E+07 29,22%

/:89;9<'7.5 NPV,IRR @2'@5F@M'72';9G989UN@24<';94'74;G6'A234EN34D';F3SDI<
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!FNL @SJGIG=BEULN ;I=K;FD@N&EIF<TQCCIF<B&N&FBEH ABQMI@NV F>S&CNG. %&FBEH

ABQMI@NV F>S& CNG M<& IKL<B& WMNLPFI=N& F>S& SJ=<I=K>S& Z@FI& L<& IKL<B& ;B>&

<LF<JDLB@FBGP&G<B&>B&G<F<L<CDFUV&L<&<;>W<@K@>SL&L<&GQL>SL&<CC<JH&G<S@KE>S.

%&UG;FD@N&<SFH&M<& IKL<B&<;P&xn&EUO=B&4xn. "<&<;>FICU@E<F<&W<KL>LF<B&@F<&

AB<J=QEE<F<&7.6 UDV&7.9 8&!SL>;FBGQ0& JB<&;<=<JDJH&¦485558555&m^3 CNG F>&

NPV IKL<B&<=LNFBGP&\AIL&@SEWU=IB&N&I;ULAS@N^&JB<&G<EK<&FBEH&CNG. 9B<&UG;FD@N&

<15% N&I;ULAS@N&IKL<B&TBZ@BEN&EI&;<=<JDJH&;I=K;>S&~85558555&m^30&ILZ&JB<&

;<=<JDJH&�y85558555&m^3 @SEWU=IB&<LIRQ=FNF<&F>&;>@>@FP8&!I&;>C?&S]NCUV&

G<F<L<CZ@IBV& \�6585558555&m^3) N& IF<B=K<& M<& UOIB& S]NCQ& GU=AN& <GPE<& G<B& EI&

4xn&UG;FD@N&@FNL&FBEH8&9ILBGQ&P@>&EBG=PFI=N&IKL<B&N&UG;FD@N&F>&GU=A>V&IKL<B&

;I=B@@PFI=>&<W>?& F<& U@>A<&<;P& FNL&;ZCN@N& F>S&CNG M<& IKL<B&;I=B@@PFI=<0&

<CCQ& @I& EIJQCIV& G<F<L<CZ@IBV M<& UOIB& N& IF<B=K<& FN& ASL<FPFNF<& L<& ;=>@WU=IB&

EIJQCIV&IG;FZ@IBV8
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7.1.4 Q">=t=--@("$0* >&()* =J%2,3* >%.* L./&'%8* ="29%.j*

/>=R"2)* >&()* 5K-0/03* >%.* CNG '=&* (">=t=--@("$"3*

">)/&"3*'=>=$=-K/"&3

!FNL @SJGIG=BEULN IGA>OH& ;<=>S@BQX>LF<B& F<& <;>FICU@E<F<& FNV& I;ULAS@NV&

PF<L& N& FBEH ABQMI@NV F>S& CNG AB<E>=WZLIF<B& EI& @F<MI=H& UG;FD@N& 6xn& @I&

@OU@N& EI& F>& SJ=<U=B>& G<B& ;<=QCCNC<& EIF<T>CH& FNV& ;<=<JDJHV& CNG <;P&

2*10^6 m^3 EUO=B&65£65�y&m�m&G<B&FNV&FBEHV&<J>=QV&F>S&<I=K>S&<;P&4~&±|MWh

EUO=B&my&±|MWh.

52%*L@2?$ 52%*L@2?$ (">,*L@2?$ (">,*L@2?$

m^3
!&()*=J%2,3*

L./&'%8*="29%.*
(€/MWh)

npv (€) irr npv (€) irr

2,E+06 24 -1,73E+05 7,22% -4,38E+05 5,95%

27 -8,50E+05 3,99% -9,86E+05 3,16%

30 -1,53E+06 0,28% -1,58E+06 -0,24%

33 -2,20E+06 -4,33% -2,22E+06 -4,58%

36 -2,88E+06 -2,88E+06

4,E+06 24 5,19E+06 21,25% 3,83E+06 18,24%

27 3,83E+06 18,02% 2,73E+06 15,51%

30 2,48E+06 14,68% 1,64E+06 12,65%

33 1,13E+06 11,15% 5,41E+05 9,60%

36 -2,28E+05 7,33% -5,54E+05 6,27%

6,0,E+06 24 1,05E+07 27,07% 7,97E+06 23,22%

27 8,45E+06 23,65% 6,35E+06 20,37%

30 6,42E+06 20,15% 4,72E+06 17,44%

33 4,39E+06 16,54% 3,10E+06 14,39%

36 2,35E+06 12,76% 1,46E+06 11,14%

8,E+06 24 1,58E+07 30,40% 1,21E+07 26,07%

27 1,31E+07 26,83% 9,95E+06 23,11%

30 1,04E+07 23,21% 7,78E+06 20,09%

33 7,65E+06 19,50% 5,62E+06 16,97%

36 4,94E+06 15,67% 3,45E+06 13,71%

1,0,E+07 24 2,11E+07 32,81% 1,63E+07 28,10%

27 1,77E+07 29,12% 1,36E+07 25,05%

30 1,44E+07 25,38% 1,09E+07 21,95%

33 1,10E+07 21,57% 8,19E+06 18,76%

36 7,59E+06 17,66% 5,48E+06 15,44%

/:89;9<'7.6 NPV, IRR 98LUD?9'GM8'G47C'9?D3L<'GDI'923:DI';94'GM8'2GC@49'A939?B?C'CNG
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#;P& F>L& ;<=<;QLD& ;KL<G<& G<B& F<& <LFK@F>BO<& AB<J=QEE<F<& W<KLIF<B& ;ZV&

I;N=IQXIF<B&N&<;>A>FBGPFNF<&FNV&I;ULAS@NV&EIF<TQCC>LF<V&FNL&FBEH&<J>=QV&F>S&

WS@BG>?& <I=K>S8& 9B<& EBG=H& IFH@B<& ;<=<JDJH& \;I=K;>S& 4-3.000.000 m^3^& N&

I;ULAS@N& AIL& IKL<B& @SEWU=>S@<8& & 9B<& EIJ<C?FI=N& ;<=<JDJH& \�~85558555^& N&

;<=<JDJH& IKL<B& BAB<KFI=<& @SEWU=>S@< G<B& IBABGQ& JB<& FBEUV& <J>=QV& WS@BG>?&

<I=K>S&<;P&4~&€/MWh EUO=B&30 €/MWh.
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7.1.5 12@$%3* =5@/t"/03* "56$A./03* (">=t,--%$>=3* >0$*

5=2=J?J)*'=&*>%*5%/%/>@*("9?/03*>03*>&()3*CNG =5@*

LPG

+& O=PL>V& <;P@TI@NV& M<& S;>C>JB@FIK& EI& AS>& EIMPA>SV8& !FNL& ;=ZFN&

;I=K;FD@N& @FBV& IFH@BIV& G<M<=UV& =>UV& AIL& S;>C>JKXIF<B& N& O=>LBGH& <RK<& F>S&

O=HE<F>V& ANC<AH& UO>SL& O=N@BE>;>BNMIK& >B& F=UO>S@IV& FBEUV ILZ& @FNL& AI?FI=N&

;I=K;FD@N&>B& IFH@BIV& G<M<=UV&=>UV& UO>SL&S;>C>JB@FIK&EI&TQ@N& FBV&<LFK@F>BOIV&

;<=>?@IV& <RKIV8& _F@B& ;=>G?;FIB& >& ;<=<GQFD& ;KL<G<V& EI& F>SV& O=PL>SV&

<;P@TI@NV&G<B&JB<&FBV&AS>&;I=B;FZ@IBV&;=>&G<B&EIFQ&WP=DL&EIF<TQCC>LF<V&FNL&

;<=<JDJH&CNG G<B&FNL&FBEH&;ZCN@NV&F>S&CNG.

52%*L@2?$ 52%*L@2?$ (">,*L@2?$ (">,*L@2?$

m^3
B%/%/>@*

("9?/03*vch*
=5@*]|h

�0*(6R%A%3 -
!26#%./"3*>&(63

r0*(6R%A%3 -
B=2%8/"3*=N9"3

�0*(6R%A%3-
!26#%./"3*>&(63

r0*(6R%A%3-
B=2%8/"3*=N9"3

2,E+06 25% >20 >20 >20 >20

20% >20 >20 >20 >20

15% 19,5 >20 >20 >20

10% 14 >20 15 >20

5% 9,5 19 12 >20

4,E+06 25% 12,5 20 13,5 >20

20% 7,5 14,5 8 17

15% 6 8,5 6,5 11,5

10% 5 6,5 5,5 7,5

5% 4 5,5 5 6

6,0,E+06 25% 7,5 13 8 15

20% 6 8 6,6 10

15% 5 6 5,5 7

10% 5 6 4,5 6

5% 3,5 4 4 5

8,E+06 25% 6,5 10 7 11,5

20% 5 6 5,5 7,5

15% 4 5,5 4,5 6

10% 3,5 4,5 4 5

5% 3 3,5 3,5 4,5

1,0,E+07 25% 5,5 8 6 9

20% 4,5 6 5 6,5

15% 4 5 4,5 5,5

10% 3,5 4 5 5

5% 3 3,5 3,5 4

/:89;9<'7.7 +368D<'9A6@^2@M<'98LUD?9'GM8'A939?B?C'CNG ;94'GM8'G47C'GDI
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,<=<GQFD&;<=>S@BQXIF<B&>&;<=<;QLD&;KL<G<V&@I&AB<J=QEE<F<.

�=PL>V&<;P@TI@NV&´&6N&EUM>A>V&\;=>&WP=DL^&&

0

2

4

6

8

10

12

14

16
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20

25% 20% 15% 10% 5%

>L>E<@FBGP&;>@>@FP&EIKD@NV&FBEHV&w��&<;P&���&\n^

�
=
P
L
>
V
&<
;
P
@
T
I@
N
V
&\
UF
N
^

2*10^6 m^3

4*10^6 m^3

6*10^6 m^3

8*10^6 m^3

10*10^6 m^3

@SL>CBGUV&IFH@BIV&

G<F<L<CZ@IBV

.4L?39779'7.14 +368D<'9A6@^2@M<'72'GM8'A3NGM'7FEDSD'cA3D'O63B8d

�=PL>V&<;P@TI@NV&´&4N&EUM>A>V&\;=>&WP=DL^&&
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>L>E<@FBGP&;>@>@FP&EIKD@NV&FBEHV&w��&<;P&���&\n^

�
=
P
L
>
V
&<
;
P
@
T
I
@
N
V
&\
UF
N
^

2*10^6 m^3

4*10^6 m^3

6*10^6 m^3

8*10^6 m^3

10*10^6 m^3

@SL>CBGUV&IFH@BIV&

G<F<L<CZ@IBV

.4L?39779'7.15 +368D<'9A6@^2@M< 72'GM8'S2JG23M 7FEDSD'cA3D'O63B8d



131

�=PL>V&<;P@TI@NV&´&6N&EUM>A>V&\EIFQ&WP=DL^&&
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V
&\
UF
N
^

2*10^6 m^3

4*10^6 m^3

6*10^6 m^3

8*10^6 m^3

10*10^6 m^3

@SL>CBGUV&IFH@BIV&

G<F<L<CZ@IBV

.4L?39779'7.16 +368D<'9A6@^2@M<'72'GM8'A3NGM'7FEDSD'c72GL'O63B8d

�=PL>V&<;P@TI@NV&´&4N&EUM>A>V&\EIFQ&WP=DL^&&
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N
^

2*10^6 m^3

4*10^6 m^3

6*10^6 m^3

8*10^6 m^3

10*10^6 m^3

@SL>CBGUV&IFH@BIV&

G<F<L<CZ@IBV

.4L?39779'7.17 +368D<'9A6@^2@M<'72'GM8'A3NGM'7FEDSD'cA3D'O63B8d
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#;P&F<&;<=<;QLD&W<KLIF<B&PFB&JB<&;<=<JDJH&485558555&m^3 N&I;ULAS@N AIL&

<;>@TULIF<B @F<& ;=ZF<& 45& O=PLB<8& !FBV& QCCIV& ;I=B;FZ@IBV& P@>& N& ;<=<JDJH&

<SRQLIF<B& FP@>& EBG=<KLIB& >& O=PL>V& <;P@TI@NV& G<B& F>& KAB>& @SET<KLIB& G<B& P@>

EBG=<KLIB&N&UG;FD@N&@FNL&FBEH&F>S&CNG. %&AB<W>=Q&@FBV&AS>&EIMPA>SV&JB<&F>L&

S;>C>JB@EP& F>S& O=PL>S& <;P@TI@NV& IKL<B& PFB& @FNL& ;=ZFN& ;I=K;FD@N& AIL&

S;>C>JKXIF<B& N& O=>LBGH& <RK<& F>S& O=HE<F>V& ILZ& @FNL& AI?FI=N& S;>C>JKXIF<B& G<B&

<SFPV&IKL<B&G<B&>&CPJ>V&;>S&@FNL&AI?FI=N&;I=K;FD@N&>&O=PL>V&<;P@TI@NV&IKL<B&

EIJ<C?FI=>V&<;P&FNL&;=ZFN8
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7.2 4"$,2&%*O*:'=>=$=-?>63*– 5"-,>"3;

">&@ILQ=B>&3 ;<=>S@BQXIB& FNL&<LQCS@N&G<B& F<&<;>FICU@E<F<& FNV& I;ULAS@NV&

<;P& FNL& ;CIS=Q& F>L& ;IC<FZL G<B& M<& IR<OM>?L& @SE;I=Q@E<F<& JB<& F>& <L&

@SEWU=IB& N& <CC<JH& G<S@KE>S& G<B& ;P@>& <LQC>J<& FNL& ASL<EBGPFNF<& F>S&

G<F<L<CDFH8

7.2.1 I>)/&"3* '=>=$=-K/"&3* 5"-,>0* 450.000 m^3, 5%/%/>@*

("9?/03*>&()3*CNG =5@*LPG 15%

%& @SJGIG=BEULN& ;I=K;FD@N& <L<WU=IF<B& @I& G<F<L<CDFH& EI& IFH@BIV&

G<F<L<CZ@IBV&G<S@KE>S&~x58555&m^30&FBEH ABQMI@NV CNG 6xn&WMNLPFI=<&<;P&

F>&LPG G<B AB<LSMIK@< <;P@F<@N&F>S&F=QGF>=<&@I&GQMI&JUEB@E< 70 km.

+B& S;PC>B;IV&;<=QEIF=>B& W<KL>LF<B @F>L&;KL<G< ;<=<GQFD8&+B& S;>C>JB@E>K&

UO>SL& <L<CSMIK& @F>& y> GIWQC<B>8 9B<& G<C?FI=N& <;IBGPLB@N& EI& GKF=BL>& O=ZE<&

<;IBG>LKX>LF<B&F<&AIA>EUL<&FNV&EICUFNV&\F<&IB@QJIB&>&O=H@FNV&F>S&E>LFUC>S&G<B&

E;>=IK& L<& F<& EIF<TQCCIB& P;>FI& MUCIB^& G<B& EI& E;CI& O=ZE<& ;<=QEIF=>B& ;>S&

S;>C>JKX>LF<B& EIFQ& <;P& E<MNE<FBG>?V& F?;>SV& \EIF<TQCC>LF<B& <SFPE<F<& <L&

EIF<TCNMIK&GQ;>B>&AIA>EUL>^8
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<@/>%3*
(">=L%2&'K
$*:'=8/&(%;

Q&/R@3*
%A0JK$

<@/>%3*
-"&>%.2J9=3*
>2='>@2?$*
:/.$>)20/0j*

'-5S;

4.$%-&')*
A&=$.R"9/=*
=5@/>=/0
>2,'>%2=*/"*

',R"*
J6(&/(=, 
:>&(63*��-

90km)

70
U&,2'"&=*
(">=L%2,3*
:K2"3;

1,56

E"&>%.2J&'@*
<@/>%3*
%#)(=>%3*
:/.$>)20/0j*
=$=-K/&(=j*

>6-0*
'.'-%L%29=3j*
=/L,-"&=;

2.000

I>)/&"3*
"5&/'6H"&3*
J"(9/(=>%3

90

U&,2'"&=*
L@2>?/03*-
"'L@2>?/03*
L&=-K$

0,25

E"&>%.2J&'@*
<@/>%3*@-?$*

>?$*
%#0(,>?$

4.000

4.$%-&',*
">)/&=*��

6.300

U&,2'"&=*
/8$A"/03*-
=5%/8$A"/0
3*L&=-K$

0,25

4.$%-&',*
">)/&=*��*
:J&=*@-%.3*
>%.3*

5"-,>"3;

84.000

<=>=$,-?/
0*'=./9(%.*

(l/km)
0,31

I>)/&=*
A&,2'"&=*
(">=L%2,3*
:K2"3;

185

E"&>%.2J&'@*
<@/>%3*
%#)(=>%3*
=$,*��

0,048

4.$%-&')*
">)/&=*

'=>=$,-?/0*
'=./9(%.*:g;

1.953

?2&=9%3*
(&/R@3*
%A0J%8*
:}{K2=;

15,35

<@/>%3*
-"&>%.2J9=3*

>?$*
>2='>@2?$*
J&=*>%$*

/.J'"'2&(6$%*
5"-,>0*:};

300

!&()*
5">2"-=9%.*
'9$0/03*:}{g;

1,4

">)/&%3*
(&/R@3*

%A0J%8*J&=*
>%$*

/.J'"'2&(6$%*
5"-,>0*:};

2.839,75

4.$%-&')*
">)/&=*=N9=*
(">=L%2&'K
$*J&=*>%$*

/.J'"'2&(6$
%*5"-,>0*:};

2.734,2

/:89;9<'W>j'.2SD7F89'@2893:DI

<@/>%3*
=--=JK$*:};

             
50.000   

CNG

I>)/&"3*
<=>=$=-K/"&3*

(m3)

           
450.000   

LPG

I>)/&"3*
<=>=$=-K/"&3*

(kg)
386712

!&()*
.J2="29%.*

(€/MT)
880

!&()*
.J2="29%.*
(€/MWh)

71,05

&/%A8$=(0*
>&()*���*
(€/MWh)

71,05

&/%A8$=(0*
>&()*���*
(€/m3)

0,735

B%/%/>@*
("9?/03*vch*
=5@*LPG

15,0%

>"-&')*>&()*
cng (€/m3)

0,624

<62A%3*:}{�s; 0,110

I>)/&%*
<62A%3*:};

        
49.591,93   
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1<B&F<&<;>FICU@E<F<&IKL<B

G>%3 I'2%63 I&/2%63
<@/>0*

E"&>%.2J9=3
Q"&'>,*

+5%>"-6/(=>=

0            50.000  -     50.000,00   

1
    

49.591,93   
    5.873,95         43.717,98   

2
    

49.591,93   
    5.873,95         43.717,98   

3
    

49.591,93   
    5.873,95         43.717,98   

4
    

49.591,93   
    5.873,95         43.717,98   

5
    

49.591,93   
    5.873,95         43.717,98   

6
    

49.591,93   
    5.873,95         43.717,98   

7
    

49.591,93   
    5.873,95         43.717,98   

8
    

49.591,93   
    5.873,95         43.717,98   

9
    

49.591,93   
    5.873,95         43.717,98   

10
    

49.591,93   
    5.873,95         43.717,98   

NPV 243.351,18 €

IRR 87,3%

/:89;9<'W>k'%ADG2UF@79G9'@2893:DI

4.$%-&'@*<@/>%3*
��">9=3*("*
.J2=62&%

2.218.439,06 
€

4.$%-&'@*<@/>%3*
��">9=3*("*���

1.975.087,88 
€

4.$%-&'@*
B%/%/>@*

Q"9?/03 :'62A%3*
A"'=">9=3;

10,97%

P/%A8$=(%*
5%/%/>@*
6'5>?/03*

"$/?(=>K$%$>=3*
>=*(">=L%2&',

13,22%

E"&>%.2J&'@*
'@/>%3*
%#0(,>?$*
:'=8/&(=j*
%A0J%9j*

/.$>)20/0j*
'-5S;*}{��s

0,013053

E"&>%.2J&'@*
'@/>%3*
%#0(,>?$*
:'=8/&(=j*
%A0J%9j*

/.$>)20/0j*
'-5S;*}{�V�

1,136051
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#;P& F<&;<=<;QLD&W<KLIF<B& <L<CSFBGQ& @I& FB& FBEH& M<&;CN=Z@IB& >& ;ICQFNV& F>&

CNG G<B&FB&GU=A>V&M<&UOIB&<;P&F>&LPG. 7;K@NV0&W<KLIF<B&<L<CSFBGQ&F>&;>@P&;>S&

<LFB@F>BOIK& @F>& IFH@B>& GP@F>V& EIF<W>=QV& FDL& WB<CZL& ;>S& M<& I;BT<=SLMIK& >&

;ICQFNV& G<B& ;P@IV& M<& IKL<B& >B& I;B@GU]IBV& IFN@KDV8 #;P& F<& <;>FICU@E<F<&

;=>G?;FIB&PFB&N&<;P@TI@N&F>S&<=OBG>?&GIW<C<K>S&M<&JKLIB&@OIAPL&@F>&FUC>V&F>S&

;=ZF>S&UF>SV. _F@B&@FNL @SJGIG=BEULN IGA>OH&>&G<F<L<CDFHV&M<&O=IDMIK&JB<&F>&

CNG 0,624€/m^3. "<& GP@FN& CIBF>S=JK<V& G<B& F> IFH@B>& GU=A>V& CPJD& F>S& PFB& F>&

CNG IKL<B&WMNLPFI=>&<;P&F>&SJ=<U=B>&W<KL>LF<B&@F>L&;KL<G<&7.9. To NPV IKL<B&

243.351,18€. ">& @SL>CBGP& ;>@>@FP& GU=A>SV& FNV& AIG<IFK<V& JB<& F>L& G<F<L<CDFH&

IKL<B& 10.97% EI& AIA>EUL>& PFB& N& AB<W>=Q& @FNL& FBEH& M<& IKL<B& 6xn8& a;DV&

<L<WU=MNGI&;<=<;QLD&>& G<F<L<CDFHV& M<&;CN=Z@IB&15n&WMNLPFI=<& F>&CNG

<CCQ& M<& ;CN=Z@IB& I;B;CU>L& GP@FN& CIBF>S=JK<V& \EIF<W>=BGQ^8& )@>A?L<E<&

E;>=>?L& F<& EIF<W>=BGQ& L<& IL@DE<FDM>?L& @FNL& FBEH& G<B& F>&;>@>@FP& EIKD@NV&

FBEHV&F>S&CNG L<&JKLIB&13,2%.

!FNL& @SLUOIB<& ;<=>S@BQX>LF<B& ABQW>=<& ;<=<AIKJE<F<& EIF<TQCC>LF<V& FBV&

G<F<L<CZ@IBV& FDL& ;IC<FZL0& FNL& AB<W>=Q& @FBV& FBEUV& FDL& G<S@KEDL& G<B& FNL&

<;P@F<@N&FDL&G<F<L<CDFZL&<;P&F>L&@F<MEP&<LIW>AB<@E>?8

7.2.2 Q">=t=--@("$"3* ">)/&"3* '=>=$=-K/"&3* :A&=L%2">&'@3*

5"-,>03;j*(">=t=--@("$%*5%/%/>@*("9?/03*>&()3 CNG

=5@* LPGj* />=R"263* =5%/>,/"&3 5"-=>K$* =5@* />=R(@*

=$"L%A&=/(%8.

%& @SJGIG=BEULN& ;I=K;FD@N& <L<WU=IF<B& @I& G<F<L<CDFUV EI& IFH@BIV&

G<F<L<CZ@IBV&G<S@KE>S <;P&458555&m^3 EUO=B 900.000 m^30&FBEH ABQMI@NV CNG

<;P&5% EUO=B&4xn WMNLPFI=<&<;P&F>&LPG G<B N @SL>CBGH&AB<LSMIK@<&<;P@F<@N&

F>S&F=QGF>=<&@I&GQMI&JUEB@E<&UOIB&>=B@FIK&f5&km .
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D8D79@G4;6 5%/%/>@*("9?/03*>&()3*vch*=5@*]|h
NPV 25,00% 20,00% 15,00% 10,00% 5,00% 0,00%

'
=
>=
$
=
-
K
/
"&
3 0,20*10^5 m^3 7,90E+03 2,97E+03 -1,96E+03 -6,89E+03 -1,18E+04 -1,68E+04

2*10^5 m^3 1,99E+05 1,50E+05 1,00E+05 5,11E+04 1,78E+03 -4,75E+04

4,5*10^5 m^3 4,65E+05 3,54E+05 2,43E+05 1,32E+05 2,15E+04 -8,94E+04

7*10^5 m^3 7,21E+05 5,49E+05 3,76E+05 2,04E+05 3,12E+04 -1,41E+05

9*10^5 m^3 9,30E+05 7,09E+05 4,87E+05 2,65E+05 4,30E+04 -1,79E+05

D8D79@G4;6 5%/%/>@*("9?/03*>&()3*vch*=5@*]|h
IRR 25,00% 20,00% 15,00% 10,00% 5,00% 0,00%

'
=
>=
$
=
-
K
/
"&
3 0,20*10^5 m^3 18,63% 12,2% 5,00% -3,75% - -

2*10^5 m^3 113,69% 89,10% 64,32% 38,75% 9,30% -

4,5*10^5 m^3 153,54% 120,45% 87,27% 53,6% 16,80% -

7*10^5 m^3 149,28% 117,10% 84,82% 52,06% 16,04% -

9*10^5 m^3 153,54% 120,45% 87,27% 53,63% 16,80% -

/:89;9<'W.10 NPV, IRR @2'@5F@M'72'GD D8D79@G4;6 AD@D@G6';F3SDI<'G47C< CNG 9A6'LPG

;94 S49OD32G4;6 A2ULGM

#;P&F<&AB<J=QEE<F<&7.18 G<B&f819 W<KLIF<B PFB N&I;ULAS@N&IKL<B&@SEWU=>S@<&

JB<&F>SV&G<F<L<CDFUV&<GPE<&G<B&JB<&xn&UG;FD@N G<B&JB<&‘’EBG=>?V’’ G<F<L<CDFUV8&

3UT<B<0&@F>SV&‘’EBG=>?V’’ G<F<L<CDFUV&F<&GU=AN&M<&IKL<B&CKJ<&JB<&;>@>@FP&xn&G<B&

N&<;P@TI@N&F>S&<=OBG>?&GIW<C<K>S&M<&<=JH@IB&L<&JKLIB0&ILZ&@F>SV& ‘’EIJQC>SV’’

G<F<L<CDFUV& JKLIF<B QEI@N& <;P@TI@N8 ,B>& @SJGIG=BEUL<& JB<& G<F<L<CDFUV& EI&

IFH@BIV& G<F<L<CZ@IBV& G<S@KE>S& ;I=K;>S& 458555& m^3 N& <CC<JH& G<S@KE>S& @I&

CNG IKL<B& >=B<GQ& @SEWU=>S@<& EPL>& EI& UG;FD@N& �45n& <;P& F>& LPG. #;P&

G<F<L<CZ@IBV&4558555&m^3 G<B&;QLD&N&I;ULAS@N&IKL<B&@SEWU=>S@<&JB<&PC>&F>&

I?=>V& FDL& FBEZL& ;ZCN@NV& F>S&CNG <CCQ& @KJ>S=<& P@>& EBG=PFI=N& N& FBEH& F>S&

FP@<& ;I=B@@PFI=<& M<& IKL<B& F<& GU=AN8& _F@B& N& IF<B=K<& <I=K>S& E;>=IK& L<&

AB<E>=WZ@IB&FNL&FBE>C>JB<GH&;>CBFBGH&;=>V&GQMI&;ICQFN&<LQC>J<&F>&;I=BMZ=B>&

GU=A>SV ;>S&I;BMSEIK L<&UOIB <;P&F>L&GQMI&;ICQFN0&&JLD=KX>LF<V&;<=QCCNC<&FB&

IR>BG>LPEN@N&;=>@WU=IB&@F>L&KAB>&F>L&;ICQFN.

,<=<GQFD&;<=>S@BQX>LF<B&F<&AB<J=QEE<F<&f818 G<B&f819 ;>S&<;IBG>LKX>SL&F<&

@F>BOIK<&FDL&;<=<;QLD&;BLQGDL8
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D8D79@G4;6 5%/%/>@*("9?/03*>&()3*vch*=5@*]|h
4.$%-&'@*
B%/%/>@*
'62A%.3
A"'=">9=3

25,00% 20,00% 15,00% 10,00% 5,00% 0,00%

'
=
>=
$
=
-
K
/
"&
3 0,20*10^5 m^3 8,01% 3,01% -1,99% -6,99% -11,99% -16,99%

2*10^5 m^3 20,18% 15,18% 10,18% 5,18% 0,18% -4,82%

4,5*10^5 m^3 20,97% 15,97% 10,97% 5,97% 0,97% -4,03%

7*10^5 m^3 20,91% 15,91% 10,91% 5,91% 0,91% -4,09%

9*10^5 m^3 20,97% 15,97% 10,97% 5,97% 0,97% -4,03%

                      /:89;9<'W.11 &I8DU4;6'AD@D@G6';F3SDI<

D8D79@G4;6 5%/%/>@*("9?/03*>&()3*vch =5@*
LPG

P/%A8$=(%*
5%/%/>@*("9?/03*
>&()3*CNG =5@*

LPG =$*>=*
(">=L%2&',*

"$/?(=>?R%8$*
/>0$*>&()*
5K-0/03

25,00% 20,00% 15,00% 10,00% 5,00% 0,00%

'
=
>=
$
=
-
K
/
"&
3 0,20*10^5 m^3 23,22% 18,22% 13,22% 8,22% 3,22% -1,78%

2*10^5 m^3 23,22% 18,22% 13,22% 8,22% 3,22% -1,78%

4,5*10^5 m^3 23,22% 18,22% 13,22% 8,22% 3,22% -1,78%

7*10^5 m^3 23,22% 18,22% 13,22% 8,22% 3,22% -1,78%

9*10^5 m^3 23,22% 18,22% 13,22% 8,22% 3,22% -1,78%

/:89;9<'W.12 )@DSJ897D'AD@D@G6'72:B@M<'G47C<'CNG 9A6'LPG 98'G9'72G9OD34;L'

28@B79GBEDJ8 @GM8'G47C'ANUM@M<

+&;=ZF>V&;KL<G<V&<L<WU=IF<B&@F> @SL>CBGP ;>@>@FP&GU=A>SV&;>S&M<&UOIB&>&

GQMI& ;ICQFNV& @SL>CBGQ& @F>& FUC>V& F>S& AUG<F>S& UF>SV& \@SE;I=BC<ET<L>EULDL&

FDL&<=OBGZL&<CC<JZL&;>S&UOIB&GQLIB&G<B&F>S&EIF<W>=BG>?&GP@F>SV^8 +&AI?FI=>V&

;KL<G<V&;<=>S@BQXIB&F>&B@>A?L<E>&;>@>@FP&EIKD@NV&FNV&FBEHV&F>S&CNG <;P&F>&

LPG <L&F<&EIF<W>=BGQ&GP@FN&IL@DE<FDM>?L&@FNL&FBEH8 a;DV&UOIB&<L<WI=MIK&G<B&

@I& ;=>NJ>?EIL>& GIWQC<B> @F<& EIF<W>=BGQ& GP@FN&;I=BC<ETQL>LF<B F<& G<?@BE<&

;>S&G<F<L<CZLIB&>&F=QGF>=<V&JB<&FNL&EIF<W>=Q&FDL&GBLNFZL&AIR<EILZL&<;P&F>&
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@F<MEP& <LIW>AB<@E>?& @F>L& FICBGP& G<F<L<CDFH0& >& EB@MPV& FDL& >ANJZL& G<B& N&

@SLFH=N@N& FDL& F=<GFP=DL& \service, <L<CZ@BE<0& FUCN& GSGC>W>=K<V& GC;^& G<B& F<&

>;>K<& O=IZL>LF<B& @F>L& ;ICQFN8& %& <J>=Q& FDL& >ONEQFDL& G<B& FDL& GBLNFZL&

AIR<EILZL&M<&O=IDM>?L @FNL&IF<B=K<&G<B&M<&;I=BUCM>SL&@FNL BAB>GFN@K<&FNV.

!F>& ABQJ=<EE<& 7.20 <;IBG>LKXIF<B& F>& @SL>CBGP& ;>@>@FP& GU=A>SV AIG<IFK<V

;>S&M<&UOIB&>&G<F<L<CDFHV&<LQC>J<&FBV&G<F<L<CZ@IBV&;>S&UOIB&G<B&FNL&FBEH&CNG

;>S& M<& ;CN=ZLIB8& _F@B0& JB<& UL<& EBG=P& G<F<L<CDFH& \;I=K;>S& 458555&m^3) F>&

;>@>@FP&GU=A>SV&M<&IKL<B&EBG=P&\&3n&G<B&8n^&<GPE<&G<B&JB<&EIJQCIV&IG;FZ@IBV&

\45n&G<B& 4xn&<LFK@F>BO<^8&#LFKMIF<& F>& GU=A>V& JB<& F>SV&EIJQC>SV& G<F<L<CDFUV

(>200.000 m^3)  M<& IKL<B& ;I=K;>S& 46n& JB<& UG;FD@N& 4xn0& 6yn& JB<& UG;FD@N&

45n0&66n&JB<&UG;FD@N&6xn&G>G8

!F>& ABQJ=<EE<&7.21 ;<=>S@BQXIF<B& N& B@>A?L<EN& UG;FD@N F>S&CNG <L& @FNL

FBEH IL@DE<FDM>?L F<&EIF<W>=BGQ8&_F@B0&<L&N&UG;FD@N AB<E>=WDMIK&@F<&45%

FPFI&>&G<F<L<CDFHV&E;>=IK&L<&;CN=ZLIB&F>&CNG EI&UG;FD@N 23,2n&G<B&AIL&M<&

;CN=ZLIB& EIF<W>=BGQ& UR>A<8&+E>KDV0& JB<&;>@>@FP&45n&N& IL@DE<FDEULN& FBEH

M< IKL<B&6}02n0&JB<&6xn&N&FBEH&JKLIF<B&6m02n0&JB<&65n&JKLIF<B&}02n&G<B&JB<&xn&N&

FBEH&AB<E>=WZLIF<B&@F>&m02n&IL@DE<FZL>LF<V&F<&EIF<W>=BGQ8

,<=<GQFD&;<=>S@BQX>LF<B&>B&;<=<;QLD&;KL<GIV&@I&AB<J=QEE<F<8
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7.2.3 Q">=t=--@("$"3* ">)/&"3* '=>=$=-K/"&3* :A&=L%2">&'@3*

5"-,>03;j* (">=t=--@("$"3* =5%/>,/"&3* 5"-=>K$* =5@*

/>=R(@*=$"L%A&=/(%8S

:IF<TQCC>LF<V& FNL& <;P@F<@N& FDL& ;IC<FZL& <;P& F>& @F<MEP& <CCQX>SL& F<&

EIF<W>=BGQ&GP@FN&Q=<&G<B&N&<;>A>FBGPFNF<&FNV&I;ULAS@NV8&% <;P@F<@N&;>S&M<&

O=IB<@FIK& L<& AB<L?@IB& >& F=QGF>=<V& @I& GQMI& ;<=QA>@N& GBLNFHV& AIR<EILHV& M<&

EIF<TQCCIF<B&<;P&m5km EUO=B&665km \N&>;>K<&<;>FICIK&FNL&AB;CQ@B<&<;P@F<@N&

F>S&;ICQFN&<;P&F>&@F<MEP^, ILZ&N&UG;FD@N&F>S&CNG UOIB&>=B@FIK 15%.

Z*=5@/>=/0*5%.*R=*A&=$8/"&*%*>2,'>%2=3*/"*',R"*
5=2,A%/0

30 km 50 km 70 km 90 km 110 km

E"&>%.2J&'@*
'@/>%3*
%#0(,>?$*
:'=8/&(=j*
%A0J%9j*

/.$>)20/0j*
'-5S;*}{��s

0,006471 0,00976 0,01305 0,01634 0,01964

                /:89;9<'W>=Q'l24GDI3?4;6';6@GD<'D5M7LGB8'@2'mnm^3 @2'@5F@M'72'GM8'9A6@G9@M

Z*=5@/>=/0*5%.*R=*A&=$8/"&*%*>2,'>%2=3*/"*',R"*
5=2,A%/0

E"&>%.2J&'@*
'@/>%3*
%#0(,>?$*
:'=8/&(=j*
%A0J%9j*

/.$>)20/0j*
'-5S; €{6>%3

30 km 50 km 70 km 90 km 110 km

'
=
>=
$
=
-
K
/
"&
3 20.000 m^3 1,29E+02 1,95E+02 2,61E+02 3,27E+02 3,93E+02

200.000 m^3 1,29E+03 1,95E+03 2,61E+03 3,27E+03 3,93E+03

450.000 m^3 2,91E+03 4,39E+03 5,87E+03 7,35E+03 8,84E+03

700.000 m^3 4,53E+03 6,83E+03 9,14E+03 1,14E+04 1,37E+04

900.000 m^3 5,82E+03 8,79E+03 1,17E+04 1,47E+04 1,77E+04

/:89;9<'W.1['$GC@4D U24GDI3?4;6';6@GD<'D5M7LGB8'ADI'E9'532BE2:';LE2'A2ULGM<'

98LUD?9'GM8'S498IE2:@9'9A6@G9@M'98L'A93LSD@M';48MGC<'S2V9728C<
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Z*=5@/>=/0*5%.*R=*A&=$8/"&*%*>2,'>%2=3*/"*',R"*
5=2,A%/0

NPV (€) 30 km 50 km 70 km 90 km 110 km

'
=
>=
$
=
-
K
/
"&
3 0,2*10^5 m^3 -1,08E+03 -1,52E+03 -1,96E+03 -2,40E+03 -2,85E+03

2*10^5 m^3 1,09E+05 1,05E+05 1,00E+05 9,60E+04 9,15E+04

4,5*10^5 m^3 2,63E+05 2,53E+05 2,43E+05 2,33E+05 2,23E+05

7*10^5 m^3 4,07E+05 3,92E+05 3,76E+05 3,61E+05 3,45E+05

9*10^5 m^3 5,26E+05 5,07E+05 4,87E+05 4,67E+05 4,47E+05

/:89;9< 7.15 NPV @2'@5F@M'72'GM8'9A6@G9@M';94'GD8'A2ULGM

!F>SV&;<=<;QLD&;KL<GIV&;<=>S@BQ@FNG<L&O=H@BE<&<;>FICU@E<F<&@OIFBGQ&EI&

FN& <;P@F<@N& FDL& G<F<L<CDFZL& <;P& F>L& @F<MEP& G<B& ;P@>& I;N=IQXIB& FNL&

I;ULAS@N8& ,<=<GQFD& ;<=>S@BQX>LF<B& F<& <LFK@F>BO<& AB<J=QEE<F<8& #=OBGQ0& @F>&

ABQJ=<EE<& f844& <;>FS;ZLIF<B& F>& CIBF>S=JBGP& GP@F>V \G<?@BE<0& >ANJ>K0&

@SLFH=N@N^& <LQC>J<& FNL AB<LSMIK@< <;P@F<@N <LQ& ;<=QA>@N GBLNFHV&

AIR<EILHV8& ,=>W<LZV0& P@>& <SRQLIF<B& N& <;P@F<@N0& <SRQLIF<B& F>& CIBF>S=JBGP&

GP@F>V8& 7;K@NV0& P@>& EIJ<C?FI=IV& IKL<B& >B& G<F<L<CZ@IBV& ILPV& ;ICQFN& F<&

EIF<W>=BGQ& <SRQL>LF<B& <W>?& <SRQLIF<B& >& <=BMEPV& I;B@GU]IDL& JB<& JUEB@E<.

7LAIBGFBGQ0& JB<& ;ICQFN& EI& 4558000m^3 EI& @SL>CBGH AB<LSMIK@< <;P@F<@N& <LQ&

;<=QA>@N 50km F>& GP@F>V& IKL<B& ;I=K;>S& 68ex5±& IFN@KDV0& ILZ& JB<& ;ICQFN&

900.000 m^3 EI AB<LSMIK@< <;P@F<@N&<LQ&;<=QA>@N ;I=K;>S&e5km F>&GP@F>V&

IKL<B&;I=K;>S&6~8f55±&IFN@KDV8

"UC>V0& @F>& ABQJ=<EE<& f84m& <;>FS;ZLIF<B& F>& ;P@>& I;N=IQXIF<B& N&

<;>A>FBGPFNF<& FNV& I;ULAS@NV& <LQC>J<& FNL& <;P@F<@N& F>S& G<F<L<CDFH8&a;DV&

IKL<B& C>JBGP& N& G<E;?CIV& IKL<B& WMKL>S@IV& P@>& <SRQLIF<B& N& <;P@F<@N& <CCQ& EI&

EBG=H&GCK@N&;>S&@NE<KLIB&PFB&F>&NPV AIL&I;N=IQXIF<B&@NE<LFBGQ8
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Z*=5@/>=/0*5%.*R=*A&=$8/"&*%*>2,'>%2=3*/"*',R"*
5=2,A%/0

4.$%-&'@*
B%/%/>@*
<62A%.3
U"'=">9=3

30 km 50 km 70 km 90 km 110 km

'
=
>=
$
=
-
K
/
"&
3 0,2*10^5 m^3 -1,09% -1,54% -1,99% -2,44% -2,89%

2*10^5 m^3 11,08% 10,63% 10,18% 9,73% 9,28%

4,5*10^5 m^3 11,87% 11,42% 10,97% 10,52% 10,07%

7*10^5 m^3 11,80% 11,35% 10,91% 10,46% 10,01%

9*10^5 m^3 11,87% 11,42% 10,97% 10,52% 10,07%

/:89;9<'W>=6 &I8DU4;6'AD@D@G6';F3SDI< S2;92G:9<'c@I7A234U97^L82G94'GD'9354;6'

;6@GD<';94'G9'72G9OD34;Ld @2'@5F@M'72'GM8 S498IE2:@9 9A6@G9@M'98L'A93LSD@M ;94'G4<'

;9G989UN@24<

Z*=5@/>=/0*5%.*R=*A&=$8/"&*%*>2,'>%2=3*/"*',R"*
5=2,A%/0

P/%A8$=(%*
5%/%/>@*

("9?/03*>&()3*
CNG =5@*LPG

=$*>=*
(">=L%2&',*

"$/?(=>?R%8$*
/>0$*>&()*
5K-0/03

30 km 50 km 70 km 90 km 110 km

'
=
>=
$
=
-
K
/
"&
3 0,2*10^5 m^3 14,12% 13,67% 13,22% 12,78% 12,33%

2*10^5 m^3 14,12% 13,67% 13,22% 12,78% 12,33%

4,5*10^5 m^3 14,12% 13,67% 13,22% 12,78% 12,33%

7*10^5 m^3 14,12% 13,67% 13,22% 12,78% 12,33%

9*10^5 m^3 14,12% 13,67% 13,22% 12,78% 12,33%

/:89;9<'W>=7 )@DSJ897D'AD@D@G6'72:B@M<'G47C<'CNG 9A6'LPG 98'G9'72G9OD34;L'

28@B79GBEDJ8'@GM8'G47C'ANUM@M<

#;P& F>SV&;<=<;QLD&;KL<GIV& G<B& F<& <LFK@F>BO<& AB<J=QEE<F<&W<KLIF<B& PFB& JB<&

F>SV& EIJQC>SV& G<F<L<CDFUV N& <;P@F<@H& F>SV& <;P& F>& @F<MEP& AIL& I;N=IQXIB&

;>C?& F>& ;>@>@FP& GU=A>SV& F>SV& <LIR<=FHFDV& FNV& ASL<EBGPFNF<V& F>S& ;ICQFN8&

#LFKMIF<&JB<&F>SV&EBG=>?V&G<F<L<CDFUV&\458555&m^3) N&<;P@F<@N&I;N=IQXIB&F>&

<;>FUCI@E<&<=LNFBGQ8
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7.2.4 +$=-%J9=*>&()3*CNG - (">=L%2&'K$*– '62A%.3*5"-=>K$

<L<C>JK<&FBEHV&w��´EIF<W>=BGZL
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0,013053
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EIF<W>=BGQ

FBEH&w��

.4L?39779'7.26 %89UD?:9'G47C<'g`h-72G9OD34;N8

!F>&ABQJ=<EE<&f826 W<KLIF<B&N&<L<C>JK<&FNV&FBEHV&CNG G<B&FDL&EIF<W>=BGZL

JB<& EB<& EU@N& AB<LSMIK@<& <;P@F<@N&<LQ& JUEB@E<& f5& km. "<&EIF<W>=BGQ& GP@FN0&

P;DV& <L<WU=MNGI& G<B& ;<=<;QLD0& ;I=BC<ETQL>SL& EPL>& F<& G<?@BE<& ;>S&

G<F<L<CZLIB&F>&PONE<&<LQ&JUEB@E<0&>&EB@MPV&FDL&>ANJZL&G<B&N&@SLFH=N@N&F>S&

>OHE<F>V& G<B& POB& N& <J>=Q& F>S8 !KJ>S=<& F>& ;>@>@FP& @SLIB@W>=QV& FDL&

EIF<W>=BGZL&@FNL&@SL>CBGH&FBEH&F>S&CNG IKL<B&EBG=H ;I=K;>S&4%.
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FBEH&w��&´&GU=A>V&;ICQFN

0,5510 0,5878 0,6245 0,6612 0,6980 0,7347

0,0000

0,1000

0,2000

0,3000

0,4000

0,5000

0,6000

0,7000

0,8000

25% 20% 15% 10% 5% 0%

;>@>@FP&EIKD@NV&FBEHV&w��&<;P&���&\n^

FB
E
H
&w
�
�
&´
&G
U=
A
>
V
&\
±
|{
�
m
^

GU=A>V

FBEH&w��

.4L?39779'7.27 G47C'g`h'– ;F3SD< A2ULGM

!F>&ABQJ=<EE<&7.27 ;<=>S@BQXIF<B&F>&GU=A>V&\±|m^3) ;>S&UOIB&>&G<F<L<CDFHV&

<;P& FN& O=H@N& F>S& CNG @I& @OU@N& EI& F>& SJ=<U=B>& <LQC>J<& EI& F>& ;>@>@FP&

UG;FD@NV ;>S&M<&UOIB&GQMI&W>=Q \<;P&5n EUO=B&4xn^.

,<=<GQFD&;<=>S@BQXIF<B& @I& ABQJ=<EE<& =>HV& N& AB<ABG<@K<&;>S& <G>C>SMIKF<B&

<;P&FNL&@SE;KI@N&F>S&WS@BG>?&<I=K>S0&FNL&<;>MHGIS@H&F>S&@FBV&GBLNFUV&WBQCIV&

G<B&FNL&<;>@F>CH&F>S&EI&F=QGF>=<&@F>SV&;ICQFIV8
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7.2.5 12@$%3* =5@/t"/03* "56$A./03* (">=t,--%$>=3* >&3*

'=>=$=-K/"&3*',R"*5"-,>0*'=&*>%*5%/%/>@*("9?/03*>03*

>&()3*CNG =5@*LPG

+& O=PL>V& <;P@TI@NV& M<& S;>C>JB@FIK& EI& AS>& EIMPA>SV8& !FNL& ;=ZFN&

;I=K;FD@N& @FBV& IFH@BIV& G<M<=UV& =>UV& AIL& S;>C>JKXIF<B& N& O=>LBGH& <RK<& F>S&

O=HE<F>V& ANC<AH& UO>SL& O=N@BE>;>BNMIK& >B& F=UO>S@IV& FBEUV& ILZ& @FNL& AI?FI=N&

;I=K;FD@N&>B& IFH@BIV& G<M<=UV&=>UV& UO>SL&S;>C>JB@FIK&EI&TQ@N& FBV&<LFK@F>BOIV&

;<=>?@IV& <RKIV8& _F@B& ;=>G?;F>SL >B& ;<=<GQFD& ;KL<GIV& EI& F>SV& O=PL>SV&

<;P@TI@NV&G<B&JB< FBV&AS>&;I=B;FZ@IBV&EIF<TQCC>LF<V&FNL&;<=<JDJH&CNG G<B&

FNL&FBEH&;ZCN@NV&F>S&CNG.

5%/%/>@*("9?/03*>&()3*=5@*vch*/"*]|h

#2@$%3*
=5@/t"/03*:�0*
5"295>?/0;

25,00% 20,00% 15,00% 10,00% 5,00% 0,00%

'
=
>=
$
=
-
K
/
"&
3 0,20*10^5 m^3 4,5 5,5 8 >10 >10 >10

2*10^5 m^3 1 1 1,5 2,5 6,5 >10

4,5*10^5 m^3 1 1 2 2 5 >10

7*10^5 m^3 0,5 1 1,5 2 5 >10

9*10^5 m^3 0,5 1 1 2 5 >10

/:89;9<'7.18 +368D<'9A6@^2@M<'c=M A23:AGB@Md

/:89;9<'7.19 +368D<'9A6@^2@M<'cKM A23:AGB@Md

5%/%/>@*("9?/03*>&()3*=5@*vch*/"*]|h

#2@$%3*
=5@/t"/03*

:r0*
5"295>?/0;

25,00% 20,00% 15,00% 10,00% 5,00% 0,00%

'
=
>=
$
=
-
K
/
"&
3 0,20*10^5 m^3 6 8 >10 >10 >10 >10

2*10^5 m^3 1 1 1,5 3 9 >10

4,5*10^5 m^3 1 1 2 2 6 >10

7*10^5 m^3 0,5 1 1,5 2 6 >10

9*10^5 m^3 0,5 1 1 2 6 >10
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�=PL>V&<;P@TI@NV&´&6N&;I=K;FD@N
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^
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9*10^5 m^3

G<F<L<CZ@IBV&

GQMI&;ICQFN

.4L?39779 7.28 +368D<'9A6@^2@M<'– 1
M A23:AGB@M
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9B<&EBG=P&G<F<L<CDFH&\458555&m^3^&>&O=PL>V&<;P@TI@NV&FNV&I;ULAS@NV&IKL<B&

EIJ<C?FI=>V& <;P& 65& O=PLB<& JB<& IG;FZ@IBV& EBG=PFI=IV& <;P& 6xn0& ILZ& JB<&

EIJ<C?FI=IV&IG;FZ@IBV&<;>@TULIF<B&;B>&J=HJ>=<8&9B<&EIJQC>SV&G<F<L<CDFUV&N&

<;P@TI@N& IKL<B& @OIFBGQ& QEI@N& \6-4& O=PLB<^& JB<& PC>& F>& I?=>V& FDL& IG;FZ@IDL&

IGFPV&<;P&F>&x&n&;>S&N&<;P@TI@N&JKLIF<B&EIFQ&<;P&y&EI&}&O=PLB<8&%&AB<W>=Q&

@FBV& AS>& EIMPA>SV& JB<& F>L& S;>C>JB@EP& F>S& O=PL>S& <;P@TI@NV& IKL<B& PFB& @FNL&

;=ZFN& ;I=K;FD@N& AIL& S;>C>JKXIF<B& N& O=>LBGH& <RK<& F>S& O=HE<F>V& ILZ& @FNL&

AI?FI=N&S;>C>JKXIF<B&G<B&<SFPV&IKL<B&G<B&>&CPJ>V&;>S&@FNL&AI?FI=N&;I=K;FD@N&>&

O=PL>V&<;P@TI@NV&IKL<B&EIJ<C?FI=>V&<;P&FNL&;=ZFN8
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8. 4.(5"2,/(=>=*'=&*/#%-&=/(@3*=5%>"-"/(,>?$

!F>& PJA>> GIWQC<B>& JKLIF<B& >& @O>CB<@EPV& FDL& <;>FICI@EQFDL& ;>S&

;<=>S@BQ@FNG<L& @F>& ;=>NJ>?EIL>& GIWQC<B>& G<B& IRQJ>LF<B& @SE;I=Q@E<F<& JB<&

FNL&TBD@BEPFNF<& FNV& I;ULAS@NV8 #=OBGQ&M<&JKLIB&>&@O>CB<@EPV& F>S&@IL<=K>S&#&

;>S& <L<C?IB& F<& <;>FICU@E<F<& FNV& <LQCS@NV& <;P& FNL& @G>;BQ& FNV& IF<B=K<V& G<B&

EIFQ&M<&JKLIB&>&@O>CB<@EPV&FDL&<;>FICI@EQFDL&F>S&@IL<=K>S&3&<;P&FNL&@G>;BQ&

FDL&G<F<L<CDFZL8

8.1 4.(5"2,/(=>=*/"$=29%.*+*:">=&29=;

!F>&@ILQ=B>&#&<L<C?MNGI&N&TBD@BEPFNF<& FNV& I;ULAS@NV&<;P& FNL&@G>;BQ& FNV&

IF<B=K<V& ;>S& M<& ;<=UOIB& F>& WS@BGP& <U=B>& \M<& F>& @SE;BUXIB& G<B& M<& F>& AB<LUEIB&

@F>SV& FICBG>?V& G<F<L<CDFUV^8& & ,<=<GQFD& M<& <L<CSM>?L& F<& ;B>& @NE<LFBGQ&

@SE;I=Q@E<F<&;>S&IRHOMN@<L&<;P&<SFHL&FNL&<LQCS@N8

! "BEH&;ZCN@NV&CNG

:K<&<;P&FBV&;B>&@NE<LFBGUV&;<=<EUF=>SV&FNV&<LQCS@NV&IKL<B&>&G<M>=B@EPV&FNV&

FBEHV&;ZCN@NV&F>S&CNG8&,=>W<LZV&N&FBEH&F>S&;=U;IB&L<&IKL<B&O<ENCPFI=N&FNV&

FBEHV&F>S&SJ=<I=K>S&\LPG^&;>S&IKL<B&<;P&F<&;B>&<LF<JDLB@FBGQ&G<?@BE<&JB<&F>L&

F=BF>JILH&F>EU<&UF@B&Z@FI&>&G<F<L<CDFHV&– ;ICQFNV&L<&<;>W<@K@IB&FNL&<CC<JH&

G<S@KE>S GQL>LF<V&FBV&<LQC>JIV&EIF<F=>;UV8

7;>EULDV0&N&<=OH&JKLIF<B&EI&FNL&FBEH&;ZCN@NV&F>S&LPG JB<&IE;>=BGH&O=H@N8&

:K<& EU@N& FBEH& IKL<B& }}5& ±|kg8& :IFQ& <;P& EIF<F=>;UV& \O=N@BE>;>BZLF<V& FNL&

G<FDFU=<&MI=E>JPL>^&;>S&W<KL>LF<B&@F>&y> GIWQC<B>&N&B@>A?L<EN&FBEH&F>S&CNG

AB<E>=WZLIF<B&;I=K;>S&f605x&±|MWh H&50fmx&±|m^38&!I&<SFHL&FNL&FBEH&PEDV&M<&

;=U;IB& L<& JKLIB& GQ;>B<& UG;FD@N& Z@FI& L<& IKL<B& ;B>& <LF<JDLB@FBGH& <;P& F>&

SJ=<U=B>& UF@B& Z@FI L<& @SEWU=IB& F>SV& G<F<L<CDFUV& <CCQ& ;<=QCCNC<& G<B& FNL&

IF<B=K<8
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_F@B0& N& UG;FD@N& E;>=IK& L<& IKL<B& <;P& xn& EUO=B& G<B& 4xn8& #;P& FNL& <LQCS@N&

WQLNGI&PFB&N&UG;FD@N&4xn&<;P&F>&LPG AIL&IKL<B G<B& FP@>&@SEWU=>S@<&JB<&FN&

IF<B=K<0&ILZ&IKL<B&<=GIFQ&@SEWU=>S@<&JB<&F>SV&;ICQFIV8&#LFKMIF<0&N&UG;FD@N&xn&

WU=LIB& EIJQC<& U@>A<& @FNL& IF<B=K<& <CCQ& JB<& F>SV& ;ICQFIV& M<& IKL<B& A?@G>CN& N&

<;PW<@N&L<&<CCQR>SL&G<?@BE>&EI& FP@>&EBG=H&UG;FD@N8&_F@B&P@>L&<W>=Q& FNL&

IF<B=K<&N&FBEH&;ZCN@NV&F>S&CNG E;>=IK&L<&AB<E>=WDMIK EI&UG;FD@N&EBG=PFI=N

<;P&4xn&@I&@OU@N&EI&F>&LPG. 7;K@NV0&N&FBEH&E;>=IK&L<&AB<E>=WDMIK&<LQC>J<&

FNL&ASL<EBGPFNF<&F>S&;ICQFN&G<B& F>&;I=BMZ=B>&GU=A>SV&;>S&I;BMSEIK&N&IF<B=K<&

<;P& <SFPL8& _F@B0& JB<& F>SV& `YEIJQC>SVYY& G<F<L<CDFUV& \EI& IFH@BIV& G<F<L<CZ@IBV&

EIJ<C?FI=IV&<;P&~558555m^3) N&IF<B=K<&M<&UOIB&F>&;I=BMZ=B>&L<&GQLIB&UG;FD@N&

;I=K;>S& 45n&Z@FI& L<&;IB@F>?L& G<B& L<& JKL>SL&;ICQFIV& FNV. a@>L& <W>=Q& F>SV&

G<F<L<CDFUV&M<&JKLIB&<LQCS@N&@FNL&I;PEILN&S;>ILPFNF<8

! 7FH@B<&AB<L>EH @SE;BI@EUL>S <I=K>S

lCCN& EK<& ;Q=<& ;>C?& @NE<LFBGH& ;<=QEIF=>V& IKL<B& N& IFH@B<& AB<L>EH

@SE;BI@EUL>S&<I=K>S&ANC<AH&N&;IC<FIK<&;>S&M<&IRS;N=IFIKF<B <;P&F>&@F<MEP8&

!FNL& @SJGIG=BEULN& <LQCS@N& F>& I?=>V& FDL& FBEZL& FNV& ;<=<EUF=>S& HF<L& <;P&

2.000.000 m^3 EUO=B&6585558555&m^3. #L&S;>FIMIK&PFB&UL<V&EU@>V&G<F<L<CDFHV&

UOIB& G<F<L<CZ@IBV& ;I=K;>S& m}48555& m^3 \<;P& @F<FB@FBGH& <LQCS@N^& <SFP&

@NE<KLIB& PFB& >B ;<=<;QLD& G<F<L<CZ@IBV& <LFB@F>BO>?L ;I=K;>S @I& x& EI& 4x&

G<F<L<CDFUV& <LFK@F>BO<8 #;P& FNL& @F<FB@FBGH& <LQCS@N& ;>S& UJBLI& IRHOMN& F>&

@SE;U=<@E< PFB&E;>=IK&L<&T=IMIK&;IC<FIK<&@I&<SFP&F>&I?=>V&<CCQ&G<B&>&@F<MEPV&

E;>=IK&L<&IRS;N=IFH@IB&<SFQ&F<&P=B<8&

a@>L& <W>=Q& F<& <;>FICU@E<F<& FNV& EICUFNV EI& <SFQ& F<& P=B<& JB<& IFH@BIV

G<F<L<CZ@IBV&;I=K;>S 2.000.000 m^3 N&I;ULAS@N&AIL&IKL<B&@SEWU=>S@< G<B&N&

C?@N& IKL<B& N& <?RN@N& ;<=<JDJHV&CNG ANC<AH& EIJ<C?FI=N& ;IC<FIK<8& +;PFI& >&

@FPO>V&FNV&IF<B=K<V&IKL<B&L<&UOIB&IFH@B<&AB<L>EH&CNG ;QLD&<;P&4.000.000 m^3

;>S P;DV W<KLIF<B& <;P& FNL& EICUFN& >ANJIK& @I MIFBGQ& <;>FICU@E<F<. #SFP&
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;IFSO<KLIF<B& EI& <?RN@N& ;IC<FIK<V& AKL>LF<V DV GKLNF=>& O<ENCH& FBEH& ANC<AH&

EIKD@N&IRPADL&JB<&F>L&G<F<L<CDFH8

! "BEH&<J>=QV&<I=K>S

%& FBEH& <J>=QV& F>S& <I=K>S& ;>S& I;BT<=?LIB& FNL IF<B=K<& JKLIF<B& @NE<LFBGH&

;<=QEIF=>V& JB<FK& AIL& E;>=IK& L<&;=>@AB>=B@FIK& <G=BTZV, E;>=IK PEDV L<& JKLIB&

EB<&G<CH&;=>@UJJB@N8&%&;=>@UJJB@N&<SFH&UJBLI&@?EWDL<&EI&FBV&FBEUV&IB@<JDJHV&

F>S&<I=K>S&G<B&FBV&FBEUV&brent G<B&AB<E>=WZMNGI&;I=K;>S&@F<&m5&±|MWh. 7;IBAH&

PEDV&<SFH&N&FBEH&E;>=IK&L<&AB<WU=IB&<;P&FNL&;=<JE<FBGH&JB&<SFP&HF<L&@GP;BE>&

L<&JKLIB&G<B&EB<&<LQCS@N IS<B@MN@K<V EIF<TQCC>LF<V&G<B&<SFHL&FNL&FBEH @F<&P=B<

+-45n&Z@FI&L<&IGFBENMIK F>&FSOPL&@WQCE<8 #;P&FNL&EICUFN&WQLNGI&PFB&JB<&FBEH&

<J>=QV&EBG=PFI=N&<;P&m4&±|MWh N&I;ULAS@N&IKL<B&@SEWU=>S@<8

8.2 4.(5"2,/(=>=* /"$=29%.* O* :'=>=$=-?>63* -

5"-,>"3;

!F>&@ILQ=B>&3&<L<C?MNGI&N&TBD@BEPFNF<&FNV&I;ULAS@NV&<;P&FNL&@G>;BQ&FDL&

G<F<L<CDFZL&G<B&G<FQ&;P@>&M<&HF<L&@SEWU=>S@<&N&<CC<JH&G<S@KE>S&@I&CNG.

,<=<GQFD&M<&<L<CSM>?L&F<&;B>&@NE<LFBGQ&@SE;I=Q@E<F<&;>S&IRHOMN@<L&<;P&

<SFHL&FNL&<LQCS@N8

! "BEH&;ZCN@NV&CNG

,<=<;QLD&<L<C?MNGI&N&AB<EP=WD@N&FNV&FBEHV&;ZCN@NV&<;P&FNL&;CIS=Q&FNV&

IF<B=K<V8&a@>L&<W>=Q&F>SV&G<F<L<CDFUV&;=U;IB&L<&F>SV&A>MIK&UL<&G<CP&GKLNF=>&

Z@FI&L<&<;>W<@K@>SL&L<&<CCQR>SL&G<?@BE>8&">&;B>&@NE<LFBGP&GKLNF=>&@KJ>S=<&

IKL<B& N& IR>BG>LPEN@N& O=NEQFDL8&_F@B& EB<& @NE<LFBGH UG;FD@N& @F>& G<?@BE>& M<&

EIBZ@IB&<=GIFQ&F<&UR>A< F>S&G<F<L<CDFH8&#;P&FNL&<LQCS@N&WQLNGI&PFB&UG;FD@N&

xn& AIL& IKL<B& I;<=GUV GKLNF=>& JB<& L<& <CCQRIB& >& G<F<L<CDFHV F>& G<?@BE>& ;>S&

O=N@BE>;>BIK8&_F@B0&N&UG;FD@N&M<&;=U;IB&L<&AB<E>=WDMIK&;QLD&<;P&65n8&
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!FNL& @F<FB@FBGH& U=ISL<& ;>S& UJBLI& >B& G<F<L<CDFUV& S;>@FH=BR<L& PFB& JB<& L<&

<CCQR>SL& G<?@BE>& G<B& L<& GQL>SL& FBV& <;<=<KFNFIV& <CC<JUV& HMIC<L& F>SCQOB@F>L&

6xn&EI&45n&UG;FD@N&<;P&F> S;Q=O>L&G<?@BE>&;>S&O=N@BE>;>B>?L8&7;K@NV&JB<&

F>&S;PC>B;>& I?=>V& FDL& IG;FZ@IDL&N&<;>A>FBGPFNF<& FNV& I;ULAS@NV& IR<=FQF<B&

G<B&<;P&FNL&ASL<EBGPFNF<&F>S&GQMI&;ICQFN0&ANC<AH&UL<L& `’EIJQC>Y’ G<F<L<CDFH

F>L& @SEWU=IB& N& <CC<JH& <GPE<& G<B& EI& EBG=H& UG;FD@N0& ILZ& F>L& ‘`EBG=PY’

G<F<L<CDFH&EI&EIJQCN8&#SFP&F>&XHFNE<&M<&<L<CSMIK&G<C?FI=<&;<=<GQFD8

! .SL<EBGPFNF<&;ICQFN

!NE<LFBGH&;<=QEIF=>V&FNV&EICUFNV&IKL<B&N&ASL<EBGPFNF<&F>S&;ICQFN&ANC<AH&>B&

IFH@BIV&G<F<L<CZ@IBV&F>S&@I&G<?@BE>8&_L<V& ‘`EBG=PV’Y&;ICQFNV&\;I=K;>S&458555&

m^3) MUCIB&@NE<LFBGH UG;FD@N (>20%) Z@FI&L<&F>L&@SEWU=IB&N&<CC<JH0&ILZ&>B&

EIJ<C?FI=>B& ;ICQFIV& UO>SL& F> ;I=BMZ=B> G<B& EI& EBG=PFI=N& UG;FD@N8& #;P& FNL&

EICUFN&WQLNGI&PFB&JB<&;ICQFIV&EI&G<F<L<CZ@IBV&EIJ<C?FI=IV&<;P&~x58555&m^3 N&

UG;FD@N& FNV& FQRNV& F>S& 65n& IKL<B& <=GIFQ& @SEWU=>S@<0& ILZ& @F>L& `YEBG=PYY&

G<F<L<CDFH& N& UG;FD@N& M<&;=U;IB& L<& IKL<B& EIJ<C?FI=N& <;P& 45n&Z@FI& L<& F>L&

@SEWU=IB&N&<CC<JH&G<S@KE>S.

#;P& FNL& QCCN& EI=BQ& N& IF<B=K<& ;=>FBEQ& F>SV& EIJ<C?FI=>SV& G<F<L<CDFUV

\;I=B@@PFI=<& U@>A<^& G<B& JB<& L<& F>SV& UOIB& E;>=IK& L<& ;=>@WU=IB& ;I=B@@PFI=<&

GKLNF=<0&ILZ&<;P&F>SV& ‘`EBG=>?V’Y&G<F<L<CDFUV&AIL&M<&UOIB&;>CCQ&U@>A<&>;PFI&

AIL&M<&UOIB&FNL&ASL<FPFNF<&EIJQCDL&IG;FZ@IDL&;>S&>B&@SJGIG=BEUL>B&;ICQFIV&

I;BMSE>?L8&_F@B&E;>=IK&L<&ANEB>S=JNMIK&UL<&I?=>V&FBEZL&;ZCN@NV&F>S&<I=K>S&

<LQC>J<&FNL ASL<EBGPFNF<&FDL&;IC<FZL&G<B&FNL&>BG>L>EBGH&QLI@N&FNV&IF<B=K<V8

! #;P@F<@N&;IC<FZL&<;P&F>&@F<MEP

lCCN& EK<& @NE<LFBGH& ;<=QEIF=>V& IKL<B& N& <;P@F<@N& FDL& ;IC<FZL& <;P& F>&

@F<MEP0& CPJD& F>S& GP@F>SV& EIF<W>=QV& FDL& WB<CZL& CNG F>& >;>K>& F>&

I;BT<=?LIF<B&>&;ICQFNV8&_F@B&@I&E<G=BLUV&<;>@FQ@IBV (>35 km) F>&GP@F>V&FDL&
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EIF<W>=BGZL&IKL<B&S]NCP&G<B& F>&;>@>@FP&GU=A>SV&EBG=<KLIB8&7BABGQ&JB<& ‘`EBG=P’’ 

;ICQFN& EI& G<F<L<CZ@IBV& ;I=K;>S& 458555 m^3 @I& E<G=BLH& <;P@F<@N& AIL&

@SEWU=IB& <=GIFQ& N& I;ULAS@N8& _F@B& E;>=IK& L<& S;Q=RIB& G<B& GQ;>B<& AB<TQMEB@N&

@FNL&FBEH&;ZCN@NV&F>S&CNG <LQC>J<&FNL&<;P@F<@N.

7;K@NV& @FNL& <LQCS@N& ;>S& UJBLI& S;>C>JK@FNG<L GQ;>B<& ;>@>@FQ& UG;FD@NV&

@FNL& FBEH& IL@DE<FZL>LF<V& F<& EIF<W>=BGQ& @I& <SFHL8& ,=<GFBGQ& N& IF<B=K<& M<&

FBE>C>JIK& F>SV&;ICQFIV&EI&;>@>@FP&UG;FD@NV&UO>LF<V&@SE;I=BCQTIB& F>&GP@F>V&

EIF<W>=QV& F>S&CNG @FNL& FBEH& ;ZCN@HV& F>S. ,B>& @SJGIG=BEUL<0 <L N& IF<B=K<&

MUCIB& L<&GQLIB& UG;FD@N&6xn&@I&GQ;>B>L&;ICQFN0& FPFI&M<&S;>C>JK@IB& F>& IFH@B>&

EIF<W>=BGP&GP@F>V&;>S&F>S&<L<C>JIK&G<B&M<&F>&IL@DE<FZ@IB&@FNL&UG;FD@N ;>S&

MUCIB&L<&F>S&GQLIB8 _F@B0&B@>A?L<E<&>&G<F<L<CDFHV M< ;CN=Z@IB FBEH&B@>A?L<EN&

EI 6m04n&UG;FD@NV (<LFK&JB<&6xn^ OD=KV&L<&;CN=ZLIB&I;B;CU>L&F<&EIF<W>=BGQ8

! #=OBGP&GP@F>V&<CC<JZL&- ,=PJ=<EE<&O=NE<F>APFN@NV

"UC>V0& UL<& EIJQC>& XHFNE<& IKL<B& F>& <=OBGP& GIWQC<B>& ;>S& M<& O=IB<@FIK& >&

G<F<L<CDFHV& L<& AB<MU@IB JB<& FBV& <CC<JUV& @FBV& @DCNLZ@IBV& G<B& @I& PFB& QCC>&

O=IBQXIF<B&Z@FI&L<&JKLIB&N&<CC<JH&G<S@KE>S8&!KJ>S=<&M<&O=IB<@FIK&UL<&@?@FNE<&

<;>@SE;KI@NV&Z@FI&L<&<;>@SE;BI@FIK&F>&<U=B>&JB<&L<&CIBF>S=JH@IB&@I&G<L>LBGUV&

@SLMHGIV&<CCQ&E;>=IK&L<&O=IB<@F>?L&G<B&<CC<JUV&@FBV&@DCNLZ@IBV8&">&GP@F>V&

<SFP& E;>=IK& L<& WFQ@IB& <;P& 6x8555±& EUO=B& G<B& 6558555±& JB<& F>SV& `’EIJQC>SV’’ 

G<F<L<CDFUV&EI&GCBE<G>?EILN&<?RN@N&<LQC>J<&FBV&G<F<L<CZ@IBV8&#SFP&@NE<KLIB&

PFB&F>&<=OBGP&GP@F>V&IKL<B&;>C?&S]NCP&G<B&>B&G<F<L<CDFUV&M<&IKL<B&A?@G>C>&L<&F>&

;CN=Z@>SL8& _F@B& E;>=IK N& IF<B=K< L<& ;=>@WU=IB GQ;>B>& ;=PJ=<EE<&

O=NE<F>APFN@NV&UF@B&Z@FI&>B&;ICQFIV&L<&;CN=Z@>SL&@F<AB<GQ&F>&<=OBGP&GP@F>V&

FDL&<CC<JZL&IL@DE<FZL>LFQV&F>&@FNL&FBEH&F>S&CNG.

#;P&FNL&<LQCS@N&S;>C>JK@FNG<L&GQ;>B<&;>@>@FQ&GU=A>SV&AIG<IFK<V&F<&>;>K<&

@SE;I=BCQET<L<L F>&<=OBGP&GIWQC<B>&G<B&F<&EIF<W>=BGQ8&_F@B&N&UG;FD@N&6xn&

E;>=IK&L<&JKLIB&66n @I&GQ;>B>L&;ICQFN G<B&L<&ENL&;CN=DM>?L&<=OBGP&GIWQC<B>&

G<B& EIF<W>=BGQ <;P& F>L& KAB>& <CCQ& <;P& FNL& IF<B=K<8& #SFP& M<& T>NMH@IB& F>SV&
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;ICQFIV& L<& <;>W<@K@>SL& FNL& <CC<JH& F>S& G<S@KE>S& <W>?& M<& UO>SL& UG;FD@N&

@FNL& FBEH& F>S&G<S@KE>S&OD=KV&L<&G<F<TQC>SL&GQ;>B>&<=OBGP&GIWQC<B>8&7;K@NV&

E;>=IK&L<&IRB@DMIK&N&FBEH&F>S&CNG EI&F>&LPG F<&;=ZF<&O=PLB<&FNV&I;ULAS@NV

Z@FI L<&JKLIB&N&IRPWCN@N&F>S&<=OBG>?&GIW<C<K>S&G<B&EIFQ&N&FBEH&L<&I;B@F=U]IB&

@FNL& <LQC>JN& UG;FD@N& ;>S& UOIB& @SEWDLNMIK8 _F@B0& >B& G<F<L<CDFUV& M<&

O=N@BE>;>B>?L& F>& CNG EI& FNL& KAB<& FBE>CPJN@N& ;>S& IKO<L& G<B& ;=BL& <;P& F>&

G<?@BE>& ;>S& O=N@BE>;>B>?@<L& G<B& OD=KV& L<& ;CN=DMIK& QEI@<& F>& S]NCP&

G>@F>CPJB>&FDL&<CC<JZL M<&ILF<OM>?L&@FNL&EIBDEULN&FBE>CPJN@N&PF<L&;B<&UOIB&

<;>@TI@MIK8
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9. 48$%H0

+C>GCN=ZL>LF<V&FNL&I=J<@K< M<&JKLIB&EK<&@?L>]N&@F<&@NE<LFBGQ&@F>BOIK<&;>S&

<L<;F?OMNG<L& @I& <SFHL8& #=OBGQ& ;<=>S@BQ@FNGI& N& AB<ABG<@K<& ;>S& M<&

<G>C>SMNMIK Z@FI& F>&WS@BGP&<U=B>& L<& EIF<WI=MIK& EI& GBLNFUV& AIR<EILUV& \virtual

pipelines) @I& G<F<L<CDFUV& IGFPV& ABGF?>S& AB<L>EHV8& ">& ;=ZF>& @FQAB>& IKL<B& N&

IB@<JDJH& F>S& <I=K>S& <;P& F>L& <JDJP& EU@NV& ;KI@NV& @F>& @SE;BI@FH& G<B& N&

@SE;KI@H&F>S8 _;IBF<&N&<;>MHGIS@H&F>S&@I&GBLNFUV&WBQCIV&G<B&N&EIF<W>=Q&F>S&

@F>SV&FICBG>?V&G<F<L<CDFUV8&_F@B&S;Q=OIB&UL<V&IL<CC<GFBGPV&F=P;>V&AB<L>EHV&

F>S&WS@BG>?&<I=K>S&@I&;I=B>OUV&;>S&AIL&UO>SL&@SLAIMIK&<GPE<&EI&F>&AKGFS>&H&

AIL&;=PGIBF<B&L<&@SLAIM>?L&@F>&EUCC>L8

+B&<;<=<KFNFIV&ILU=JIBIV&;>S&M<&O=IB<@FIK&N&IF<B=K<&L<&;=<JE<F>;>BH@IB&Z@FI&

L<& SC>;>BH@IB& <SFHL& FNL& LU<& I;ILASFBGH& BAU<& IKL<B& N& G<F<@GISH& ILPV& @F<ME>?&
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