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w^aYfYed cTf^cfI`e]dc[,fTb^cTfR`bVfd]Vb_af14f
MaCO2fab[dQfabfd]Vb_af7fMaCO2fSQf2W3WZf
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abf[e]^ve`faYefTbve`cVeca�_f7NfUe`fQed`fCO2f
`e[X\ bcfad`TeaZfTYef`eUb`af[e_\`^Se_fYbwf
aY^_fdVS^ bX_fad`TeafbRf4WNf`ecewdS]efYedaf
Rb`f2W3Wf^_fSbaYfU`d\ \d]fdc[f`ed]^_ \,f
[^_U]d\^cTf^VUb`ae[fRb__^]fRXe]_fw^aYf
`ecewdS]efdc[f_X_ad^cdS]efece`TQf`e_bX`\e_,f
_bf^afw^]]fcbafbc]Qfad\k]ef\]^Vdaef\YdcTefSXaf
d]_bfU`bv^[efdf_a`bcTfe\bcbV^\f_ VX]X_fabf
aYefe\bcbVQ,fUd` \X]d`]Qf^cf`X`d]fd`ed_f^cf
I`e]dc[Z
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Ybwf^afw^]]fevb]vefabwd`[_f2W3WZfOve`fawb
aY^`[_fbRfaYefcd bcd]fYedaf[eVdc[f^_f^cf
SX^][^cT_fwYe`ef^VU`bveVeca_f^cfSX^][^cT_�f
e \^ec\Qfw^]]fRd\^]^adaefaYef[eU]bQVecafbRf]bw
aeVUe`daX`ef_Q_aeV_f_X\Yfd_fYedafUXVU_Zff
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Yed cTfceawb`k_fabfU]dQfdfVX\YfS^TTe`f`b]ef^cf
_e`v^\^cTfabwc_fdc[f\^ e_f\b_a e e\ ve]Qfw^aYf
_X`U]X_fYedafR`bVf^c[X_a`Q,f[dadf\eca`e_,fwd_ae
ab ece`TQfU]dca_,fdc[fbaYe`_ZfB^bece`TQf
_b]X bc_fX_^cTfwbb[fRXe]_,fS^bTd_/S^bVeaYdcef
dc[fB^bLPGfw^]]fU]dQfdfkeQf`b]ef^cf[e\d`Sbc^_^cTf
Yd`[fabf`ea`b,afSX^][^cT_fdc[f^c[X_a`^d]f
U`b\e__e_f`eqX^`^cTfY^TYfaeVUe`daX`e_ZfTYef
`eVd^c^cTfaY^`[fbRfaYefcd bcd]fYedaf[eVdc[f^_f
^cf^c[X_a`QZfFb\X_fbcfaYef^c[X_a`^d]f_e\ab`f^_fd]]f
aYefVb`ef^VUb`adcaf^cfaYdafe\bcbV^\fT`bwaYf^_f
U`bje\ae[fabf[`^vefXUfaYefcd bcd]fYedaf[eVdc[f
SQf14NZf
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XUR`bcaf^cve_aVeca_,fbUe`d bcfdc[f
Vd^caecdc\e,fRXe]fdc[f\d`SbcfeV^__^bc_ZfTYef
`e_X]a_f^c[^\daefaYdafd\Y^ev^cTfaYef4WNf
`ecewdS]efYedaf_Yd`efdc[f[e]^ve`^cTfaYef7Nf
CO2f`e[X\ bcfUe`fQed`f`eqX^`e[,f^_fbc]Qf1WNf
Vb`ef\b_a]QfaYdcf\bc cX^cTfw^aYf\X``ecaf
Ub]^\Q,fwY^\Yfw^]]f[e]^ve`fjX_afbve`f2WNf
`ecewdS]efYedaZfTYefexa`dfbve`d]]f_Q_aeVf\b_af
U`bje\ae[fdaf~�25WfV^]]^bcfUe`fQed`fw^]]f`e_X]af
^cfdf_dv^cTfbRfd]Vb_af�6WWfV^]]^bcfbcf^VUb`ae[f
Rb__^]fRXe]_ZfTY^_fw^]]f_^Tc^,\dca]Qf^c\`ed_ef
I`e]dc[�_fece`TQf_e\X`^aQf(R`bVfdcf^VUb`af_Yd`ef
bRf5WNfw^aYf\X``ecafUb]^\Qfabf34Nfw^aYfdf4WNf
`ecewdS]efYedafad`Tea)fdc[f\`edaefVb`efjbS_f^cf
I`e]dc[�_f[bVe_ \fece`TQf_e\ab`ZfIcfd[[^ bc,f
`ed]^_^cTfaYef7NfCO2f`e[X\ bcfw^aYf_w^a\Y^cTf
bve`f4WNfbRfbX`fYedaf_XUU]Qfabf^c[^TecbX_f
`ecewdS]efece`TQf_bX`\e_fwbX][f`e_X]af^cfaYef
\`ed bcfbRfdcfe_ Vdae[f23,WWWfcewf
Ue`Vdceca,fRX]] VefjbS_fbve`faY^_f[e\d[eZ
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supplyOMLdOtJOusNOthNObNstO
pKJjNc JLsOMvMilMblNOtJO
dNvNlJpOMOpKJ�lNOJfOJuKO
futuKNOhNMtOdNmMLd.OO
S
PRO�NiMgSQhUShUTQSPUcQORSRUquiRUPSvTRiOuPS
UMURgySTccOuM MgSmUQRicPSwhichSRUpRUPUMQS
di URUMQSPQUpPSTNOMgSQhUSPuppNySchTiM:

4 RFKJRQxOBCHQ,RNARQHQFPJNFRIQOPNMgRNLRELQG,RPINLRNLRPIQRAEQHRgKNMgRNMPKRPIQRCKwQJRCHOMPRPKRCJKGEFQRPIQRQHQFPJNFNPyRbQAKJQRNPRNLRGQHNvQJQGRPKRORbENHGNMgRKJRNMGELPJyR
CJQBNLQL.R

5 RTINLRNLRPOkQMROLRPIQRPKPOHROBKEMPRKARAEQHL,RQHQFPJNFNPyROMGRKPIQJRAKJBLRKARQMQJgyR(Q.g.RLKHOJRQMQJgy,ROBbNQMPRIQOP,RgQKPIQJBOHRIQOP)RELQGRPKRBQQPRKEJR
IQOPNMgRJQqENJQBQMP.R
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PRimTRySEMURgySSuppNyS(PES):ff
d\\bXca_fRb`faYefU`^Vd`Qfece`TQf
`eqX^`e[fabfU`b[X\efdc[f_XUU]QfaYef
RXe]_fdc[fe]e\a`^\^aQf\bc_XVe[fRb`f
Yed cT4Z

FiMTNSEMURgySCOMPump OMS(FEC)5:ff
RXe]fTb^cTf^cabfdfSb^]e`,fb`faYefe]e\a`^\^aQf
Tb^cTf^cabfdcfe]e\a`^\d]f`d[^dab`ZfTY^_f^_f
d]_bf`eRe``e[fYe`ed e`fd_faYe`Vd]f
ece`TQfX_eZ

HUTQSRUquiRUmUMQ:fec[ X_e`f[eVdc[f
Rb`fYedaf^ZeZfaYefYedaf\bV^cTfbXafbRfdf
Sb^]e`,fdfYedafUXVU,fea\Z
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TYefabad]faYe`Vd]fece`TQfX_efwd_fe_ Vdae[fdaf
\^`\df58fae`dwd YbX`f(TWY)f^cf2W18,f
d\\b`[^cTfabfdf`ev^ewfbRfaYefcd bcd]fece`TQf
Sd]dc\ef(SEAI,f2W19)ZfTY^_f^_f4WNfbRfaYefabad]f
,cd]fece`TQf\bc_XVU bcfdc[f39NfbRfaYefabad]f
U`^Vd`Qfece`TQf_XUU]QZfF^TX`ef2fU`bv^[e_fdf
S`edk[bwcfSQf_bX`\efdc[f_Ybw_faYdafb^]fdc[f
Td_fd`efSQfRd`faYefT`edae_af_bX`\efbRfYedaZfSb]^[f
Rb__^]fRXe]_f_X\Yfd_f\bd]fdc[fUedaf_ ]]f`eU`e_ecaf
9NfbRfbX`fYedafX_eZfRecewdS]efece`TQf
\bca`^SXae_f6Z4NfabfwY^\Yfwef_YbX][fd[[f1Z8Nf
\bca`^SX bcfR`bVf`ecewdS]efe]e\a`^\^aQf
aY`bXTYf[^`e\afe]e\a`^\d]fYed cTfb`fYedaf
UXVU_Z

OvMJLllNthMJmLlNMKMJgyNusM

HMLtNJMpJMsMKtsN
40%NIfNthMNKL IKLlN
MKMJgyNusM.N90%NIfN
IJMlLKd�sNthMJmLlN
MKMJgyNusMNisNfJImN
fIssilNfuMls.

FiguJMN2:NN
BJMLkdIwKNIfN
thMJmLlNMKMJgyNusMN
iKN2018
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PJI�liKgNtIdLy�sNKL IKLlNhMLtNJMquiJMmMKt

6 RTIQRLIOJQRKARIQOPRGQBOMGRbQPwQQMRPIQRGNAAQJQMPRLQFPKJLRAKHHKwLRPIQRLQFPKJNOHRbJQOkGKwMRKARPIQRPKPOHRANMOHRQMQJgyRFKMLEBCPNKMRNMRPIQR2018REMQJgyRBOHOMFQR
(SEAI,R2019).R�BENHGNMgL�RJQAQJLRPKRPIQRJQLNGQMPNOHROMGRPQJPNOJyRLQFPKJLRFKBbNMQG.R

7 RTIQRIJNLIRHQOPRAPHOLRCEbHNLIQGRbyRPIQRIJNLIRDNLPJNFPREMQJgyRALLKFNOPNKMRwOLRELQGRPKRqEOMPNAyRPIQRIQOPRGQBOMGRNMRbENHGNMgLROFFKJGNMgRPKRPIJQQROJQOLRKARIQOPR
GQMLNPyRHQvQHLR(OBKEMPRKARIQOPRGQBOMGRCQJR100RBRxR100RBRCHKP)RPOkQMROLREJbOMR(120RTJ/kB2,R35%RKARPKPOHRIQOPRGQBOMG),RLEbEJbOMR(50D120RTJ/kB2,R20%R
KARPKPOH)ROMGRCQJNDEJbOM/JEJOHR(<50RTJ/kB2)R(TKbNOLRNOQgHQJ,R2015).RTIQJQRwOLRMKRLENPObHQRGOPORKMRPIQRLCOPNOHRGNLPJNbEPNKMRKARNMGELPJNOHRIQOPRGQBOMGROPRPIQR
PNBQRKARPIQRLPEGyROMGRNPRwOLROLLEBQGRPKRbQR50%RNMRJEJOHROJQOL,R50%RNMRLEbEJbOMROJQOL.RTINLRNLRHNkQHyRPKREMGQJQLPNBOPQRPIQRLIOJQRKARIQOPRGQBOMGRNMREJbOMR
FQMPJQL.R

8 RTIQRbJQOkGKwMRNMRIQOPRGQBOMGRbyRPQBCQJOPEJQRHQvQHROLLEBQLR30%RKARbENHGNMgLROJQRIQOPRCEBCRJQOGyR(IQOPRHKLLRNMGNFOPKJR<R2.3,ROHHKwNMgRAKJRLCOFQR
IQOPNMgRAHKwRPQBCQJOPEJQR<40RºC)ROMGR45%RKARbENHGNMgLRFOMRKCQJOPQRPIQNJRIQOPNMgRLyLPQBLROPR60RºCRKJRHQLL,ROMGRPIQRbOHOMFQROPR100RºCRKJRHQLL.RFKJRPIQR
NMGELPJNOHRLQFPKJ,RPIQRPQBCQJOPEJQRHQvQHRbJQOkGKwMRAKHHKwLRPIQRJQLEHPLRKARPIQRLPEGyR�QEOMPNANFOPNKMRKARPIQREEJKCQOMRNMGELPJNOHRIQOPRGQBOMGRbyRbJOMFIROMGR
PQBCQJOPEJQRHQvQH�R(TKbNOLRNOQgHQJ,R2015).

Icfb`[e`fabfd__e__fd]ae`cd ve_fabfaYef\X``ecaf
Yedaf_XUU]Qf_Q_aeV,faYefdcd]Q_^_fcee[_fabf_ad`af
w^aYfaYef`bbaf`eqX^`eVecaf^ZeZfaYefYedaf
U`b[X\e[fRb`fbX`f_Ud\efYed cT,f_dc^ad`QfYbaf
wdae`fdc[f^c[X_a`^d]fU`b\e__e_ZfTbfdUU`bx^Vdaef
aY^_fYedaf`eqX^`eVeca,f_adc[d`[fYedaf
\bcve`_^bcfe \^ec\QfRd\ab`_fwe`efdUU]^e[fabf
aYefdVbXca_fbRfaYef[^ e`ecafRXe]_f\bca`^SX cTf
abfaYefabad]faYe`Vd]fece`TQfX_ef(^c\]X[^cTf
e]e\a`^\^aQ)ZfTY`eef\Yd`d\ae`^_d bc_fwe`ef
\bc_^[e`e[fabfU`b,]efaYefcd bcd]fYedaf
`eqX^`eVeca:

2.2
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Se\ab`^d],fw^aYfdfS`edk[bwcfSeaweecf
`e_^[ec d],fae` d`Qf(U`^vdaefdc[fUXS]^\f
SX^][^cT_)fdc[f^c[X_a`^d]fYedaf[eVdc[6Zf
TY^_f^_fUd` \X]d`]QfX_eRX]fabfd__e__f
`ecewdS]efYedafbU bc_fd\\b`[^cTfabf
[^ e`ecafaQUe_fbRfYedafX_e`_fdc[fVd`keaf
_eTVeca_Z

GebT`dUY^\d],fw^aYfdfS`edk[bwcfSeaweecf
`X`d],f_XSX`Sdcfdc[fX`Sdcfd`ed_ZfTY^_f^_f
Sd_e[fbcfdcfdcd]Q_^_fbRfaYef_Ud d]f
[^_a`^SX bcfbRfYedaf[eVdc[f^cfae`V_fbRf
Yedaf[ec_^aQ7,fdc[f^_fUd` \X]d`]QfX_eRX]fabf
d__e__fceawb`ke[fYedaf_XUU]QfbU bc_f(eZTZf
[^_a`^\afYed cT,fTd_fT`^[)fve`_X_f^c[^v^[Xd],f
[e\eca`d]^_e[fbU bc_Z

BQfaeVUe`daX`ef`dcTe,fw^aYfdfS`edk[bwcf
Seaweecf]bw,fVe[^XV,fY^TYfdc[fve`QfY^TY8f
aeVUe`daX`efdUU]^\d bc_fd__b\^dae[fw^aYf
_Ud\efYed cT,f[bVe_ \fYbafwdae`f(DHW)f
U`b[X\ bcfdc[faYe`Vd]fU`b\e__e_f^cf
^c[X_a`QZfTY^_f^_fX_eRX]fabfd__e__f`ecewdS]ef
Yed cTfae\Ycb]bT^e_fd\\b`[^cTfabfaYe^`f
dS^]^aQfabfU`b[X\efYedafe \^eca]Qfdaf
[^ e`ecafaeVUe`daX`ef]eve]_Z

DR16RD



TYefkeQf,c[^cT_fbRfaY^_fYedaf[eVdc[f
U`b,]^cTfd`efaYda,fbXafbRfdfabad]fe_ Vdae[f
Yed cTf`eqX^`eVecafbRf45fTWY/Qed ,̀f
SX^][^cT_fYdvefaYef]d`Te_af_Yd`efSXafaYdaf
^c[X_a`Qf`eU`e_eca_fVb`efaYdcfdfaY^`[ZfWY^]ef
I`e]dc[fYd_fdf`e]d ve]Qf]bwf[ec_^aQfbRf
UbUX]d bc,fbve`f5WNfbRfaYefYedaf[eVdc[f^_f
`e]d ve]Qf\bc\eca`dae[ZfA]_b,fdUU`bx^Vdae]Qf
aY`eefqXd`ae`_fbRfbX`fYedaf[eVdc[f^_fdafdf
]bwfaeVUe`daX`e,fSXafU`b\e__fYedafYd_fdf
_^Tc^,\dcaf_Yd`efaYdaf`eqX^`e_f`ecewdS]ef
Yedaf_b]X bc_f\dUdS]efbRfU`b[X\^cTfY^TYf
aeVUe`daX`e_ZfIaf^_fwb`aYfcb cTfaYdafwY^]ef
YedafX_dTef^cfSX^][^cT_f^_fTece`d]]Qfwe]]f
Xc[e`_abb[,faYe`efdUUed`_fabfSefdfTdUf^cf
kcbw]e[TefbRfYedaf[eVdc[f^cf^c[X_a`Qf^cf
I`e]dc[ZfTY^_fw^]]fcee[fabfSefd[[`e__e[fabfSef
dS]efabfecdS]efaYef[eve]bUVecafbRf
dUU`bU`^daefUb]^\Qf`e_Ubc_e_fRb`f^a_f
[e\d`Sbc^_d bcfdc[faYefU]dcc^cTfbRfaYef
^c[X_a`^d]f_e\ab`�_fece`TQfa`dc_^ bcZ

OvNKO2/3OOJfOthNOLM JLMlOhNMtO
dNmMLdOisOiLObuildiLgs,OMtOMO
tNmpNKMtuKNOwhichOcMLOKNMdilyO
MLdOcJst N Nc vNlyObNOmNtO
withOKNLNwMblNOhNMtOsJlu JLs.O

ILdustKiMlOpKJcNssNsOMtOhighO
tNmpNKMtuKNOMKNOthNObMckbJLNO
JfOJuKONcJLJmyOMLdOwillOKNquiKNO
fJcusNdOsJlu JLsOfJKO
dNcMKbJLisM JL.O50%OJfOthNO
LM JLMlOhNMtOdNmMLdOisOiLO
uKbMLOMLdOsub uKbMLOMKNMs,O
withOplNLtyOJfOscJpNOfJKOdistKictO
hNM LgOMLdOKNLNwMblNOgMsO
dNplJymNLt.f
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FiguJMN3:NN
BJMLkdIwKNIfNhMLtNdMmLKdNbyNsMctIJ

FiguJMN4:NN
BJMLkdIwKNIfNhMLtNdMmLKdNbyNgMIgJLphy

FiguJMN5:NN
BJMLkdIwKNIfNhMLtNdMmLKdNbyN
tMmpMJLtuJM

DR17RD



PJIjMc KgNhMLtNdMmLKdNupNtIN2030

9 RTIQLQRCJKjQFPNKML,RbOLQGRKMRPIQRESRIRCOSMOROMGRI3ERBKGQHL,RAKJQFOLPRJQHOPNvQHyRHKwRAEPEJQRQMQJgyRFKLPL,RFOJbKMRPOxQLR(�80/PCO2),RFHKLQRPKR50%R
gJKwPIRNMRGDPROMGRGVA,R10%RgJKwPIRNMRCKCEHOPNKM.

Fb]]bw^cTfaYefSd_e]^cefdcd]Q_^_fdSbve,faYefcexaf
_aeUfwd_fabfRb`e\d_afaYefRXaX`efYedaf[eVdc[f
SeRb`efd__e__^cTf[^ e`ecafae\Ycb]bT^\d]f
UdaYwdQ_fbRf`ecewdS]efYedaf_XUU]QZfIafwd_f
d__XVe[faYdafaYef�W^aYfA[[^ bcd]fMed_X`e_�f
(WAM)f_\ecd`^bf^cfaYefVb_af`e\ecafNd bcd]f
Ece`TQfdc[fC]^VdaefP]dcf(NECP)f2W21 2W3Wf
(DECC,f2W2W)fU`bv^[e_fdf_a`bcTfSd_^_fabf
U`bje\afRXaX`efYedaf[eVdc[ZfTY^_fNECP_WAMf
_\ecd`^bf\bc_^[e`_faYef^VUd\afbRfaYef\X``ecaf
Ub]^\QfR`dVewb`kf^cfae`V_fbRfYedaf[eVdc[f
`e[X\ bcfaY`bXTYfece`TQfe \^ec\Q,f\bVS^ce[f
w^aYfaYefU`bje\ae[f^VUd\afbRfRXaX`ef_b\^d]fdc[f
e\bcbV^\fa`ec[_9ZfA_f^cfaYefSd_e]^cefdcd]Q_^_,f
RXe]fabfYedafe \^ec\QfRd\ab`_fwe`efdUU]^e[fabf
aYef,cd]fece`TQf\bc_XVU bcf,TX`e_fabf
e_adS]^_YfaYefd__b\^dae[fYedaf[eVdc[fRb f̀
2W3W,f\bc_^[e`^cTfaYefU`bje\ae[fRXe]fV^xf^cfaYef
NECP_WAMf_\ecd`^bZff
f

F^TX`ef6fabfF^TX`ef8fSe]bwf\bVUd`efaYef
U`b,]^cTfbRfYedaf[eVdc[fvd`^d bcfSeaweecf
2W18fdc[f2W3WZfTYe_efU`bje\ bc_fdc \^Udaef
^VUb`adcaf\YdcTe_f^cfaYefU`b,]efbRfYedaf
[eVdc[fSQf2W3WZfDe_U^aefdf12Nf`e[X\ bcf^cf
`e_^[ec d]fYedaf[eVdc[f[Xefabfece`TQf
e \^ec\Q,faYefbve`d]]fYedaf[eVdc[f^_fexUe\ae[f
abfT`bwfSQf14N,fabf51fTWY/Q`,f[`^vecfSQf
^c[X_a`Qf(+48N)fdc[faYefae` d`Qf_e\ab`f(+18N)f
^cf]^cefw^aYfe\bcbV^\fd\ v^aQfRb`e\d_a_fRb`f
aYe_efawbf_e\ab`_ZfS^Tc^,\dcaf^c\`ed_efbRf�Yedaf
UXVUf`ed[Q�f(R`bVf\^`\df3WNfabf65N)fd`ef
d__XVe[fRb]]bw^cTfaYefY^TYf]eve]_fbRfece`TQf
`ea`b,a_f\bc_^[e`e[f^cfaY^_fNECP_WAMf
_\ecd`^bZfTYefT`bwaYf^cf^c[X_a`^d]fYedaf[eVdc[f
^_fd]_bf`e�e\ae[f^cfaYef]d`Te`f_Yd`efbRfY^TYf
aeVUe`daX`efdUU]^\d bc_f(+6Nf^cf_Yd`efbRfabad]f
Yedaf[eVdc[)ZfP]ed_efcbaefaYdafcbf\YdcTe_f^cf
aYef_Ud d]f[^_a`^SX bcfbRfYedaf[eVdc[fwe`ef
d__XVe[,fYbweve`f^af^_f]^ke]QfaYdaf^c\`ed_e[f
X`Sdc^_d bcfw^]]f]ed[fabwd`[_fdf_Y^ fbRfYedaf
[eVdc[fabwd`[_fY^TYe`fYedaf[ec_^aQfd`ed_Zf

2.3
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FiguJMN6:NPJIjMc IKsNhMLtNdMmLKdNbyN
sMctIJN2018 2030

HMLtNDMmLKdN(TWh/yJ)HNMtOdNmMLdOisO
pKJjNctNdOtJOgKJwObyO
14%OJvNKOthNOLNxtO
dNcMdN,OdKivNLObyOthNO
iLdustKiMlOMLdOsNKvicNsO
sNctJKs.OO
DUcTRbOMiPiMgSpROcUPPShUTQ,SuPiMgS
biOUMURgySTMdSUNUcQRO QhURmTNS
PONu OMP,SwiNNSbUSTMSimpORQTMQSdRivURS
fORSRUMUwTbNUShUTQSdUvUNOpmUMQ.S
HOwUvUR,SimpROvUmUMQPSiMSbuiNdiMgP�S
U ciUMcySwiNNSfTciNiQTQUSQhUSdUpNOymUMQS
OfSNOw QUmpURTQuRUSPyPQUmPSPuchSTPS
hUTQSpumpP.
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TYefYedaf[eVdc[fU`b,]^cTfXc[e`adkecfd_fUd`af
bRfaYef_aX[QfU`bv^[e_fdfTbb[fSd_^_fabfd__e__f
`ecewdS]efece`TQfbU bc_fRb`f[e\d`Sbc^_^cTf
YedaZfA_fYbVe_fSe\bVefVb`ef_X^adS]efRb`f]bw
aeVUe`daX`efYed cTf[Xefabf^VU`bvefece`TQf
e \^ec\Qf_adc[d`[_,faYefbUUb`aXc^aQfRb`fYedaf
UXVU_f^cfcewfdc[fex^_ cTfYbVe_fw^]]fT`bw,f^cf
Ud` \X]d`fRb`fd`ed_fw^aYf]bwfYedaf[ec_^aQZf
WYe`efaYef`eqX^`e[f^cve_aVecaf^cfSX^][^cTf
`ea`b,af^_fcbafd__X`e[,fS^bVd__fYed cTf
_Q_aeV_fX_^cTfwbb[fRXe]_fb`f`ecewdS]efTd_f\dcf
b e`fdf\b_a e e\ vef[e\d`Sbc^_d bcfbU bcZf
TYef_XS_adc d]f_Yd`efbRfY^TYfYedaf[ec_^aQf
d`ed_fU`bv^[e_f_a`bcTfbUUb`aXc^ e_fRb`f[^_a`^\af

Yed cTfabfU]dQfdfVX\YfS^TTe`f`b]ef^cf_e`v^\^cTf
abwc_fdc[f\^ e_,f^cfUd` \X]d`fRb`fSX^][^cT_f
`eqX^`^cTfY^TYe`fYed cTfaeVUe`daX`e_f
(aQU^\d]]QfXUfabf8WºC)Zf
f
De\d`Sbc^_^cTfaYe`Vd]fU`b\e__e_f^cf^c[X_a`Qf
w^]]fSefve`Qf\Yd]]ecT^cTfdc[fY^TYfaeVUe`daX`ef
`ecewdS]efae\Ycb]bT^e_fX_^cTf_b]^[fS^bVd__f
dc[f`ecewdS]efTd_f\bX][fU]dQfdfkeQf`b]ef^cfaY^_f
`eTd`[,fUb__^S]Qfw^aYfaYe`Vb e]e\a`^\f_Q_aeV_Zf
TYe_efbU bc_fd`ef\bc_^[e`e[fRX`aYe`fYe`ed e`f
^cfae`V_fbRfaYefdvd^]dS^]^aQfbRf`ecewdS]ef
`e_bX`\e_fdc[faYefRed_^S^]^aQfbRf[^ e`ecaf
ae\Ycb]bT^\d]fUdaYwdQ_Z
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HMLtNDMmLKdN(TWh/yJ)

FiguJMN7:NPJIjMc IKsNhMLtNdMmLKdNbyN
dMKsityN2018 2030

HMLtNDMmLKdN(TWh/yJ)

FiguJMN8:NPJIjMc IKsNhMLtNdMmLKdNbyN
tMmpMJLtuJMN2018 2030
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PItMK LlNN
JMKMwLblMNMKMJgyN
JMsIuJcMsNLvLilLblMNN
tINdMcLJbIKisMNN
hMLt



10GQMQJOHHy,RPIQRLPEGyRFKMLNGQJQGRPIQRGQANMNPNKMRKAR�OFFQLLNbHQ�RCKPQMPNOHROLRCQJRSEAI�LRLARESRBQPIKGKHKgyRPQFIMNFOHRJQLKEJFQ,RbEPRFKMLPJONMQGRbyRCJOFPNFOHR
OMGRCIyLNFOHRNMFKBCOPNbNHNPNQL,ROMGRFKMLPJONMQGRbyRNMLPNPEPNKMOHRKJRJQgEHOPKJyRGQHQPNKML,RwINFIRHNBNPRRERQxPJOFPNKMR(SEAI,R2013).
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AOcJmpKNhNLsivNOlitNKMtuKNO
KNviNwOwMsOuLdNKtMkNLOtJO
MssNssOthNOpJtNL MlO
KNLNwMblNONLNKgyOKNsJuKcNsO
fJKOthNOpKJduc JLOJfO
KNLNwMblNOhNMtOiLOIKNlMLd.OO
f

TY^_fwd_f\bVU]eVecae[fw^aYf[dadfU`bv^[e[f
[^`e\a]QfSQfaYef_aX[QfUd`ace`_fdc[f
`eU`e_ecad ve_fR`bVfaYef_e\ab Z̀fTYefkeQf
bSje\ ve_fbRfaY^_fd__e__Vecafwd_fabf^[ec RQf
aYef`e_bX`\e_faYdafd`efd\\e__^S]e1Wfdc[f\dcf
`ed]^_ \d]]QfSefYd`ce__e[f^cfI`e]dc[f^cfdf\b_a
e e\ vefwdQfSQfaYefec[fbRfaYef[e\d[eZf
IVUb`ae[f`e_bX`\e_faYdafd]`ed[QfYdvefdfVd`keaf
^cfI`e]dc[fYdvefSeecf\bc_^[e`e[ZfFb`fed\Yf
`e_bX`\e,faYefU`^Vd`Qfece`TQf\b_a_,faYef
d__b\^dae[fYedafU`b[X\ bcfae\Ycb]bT^e_fdc[f
aYe^`fkeQf\Yd`d\ae`^_ \_fYdvefSeecfbXa]^ce[Z
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BiJNLNKgyOKNfNKsOtJOthNOusNOJfO
biJmMss,OwhichOcMLObNOusNdO
diKNctlyOJKOtKMLsfJKmNdOiLtJO
biJgMsOMLdObiJfuNls,OtJO
pKJducNONLNKgy.OO
f
B^bVd__f^_f[e,ce[f^cfaYefREfD^`e\ vefd_faYef
S^b[eT`d[dS]efU`bUb` bcfbRfU`b[X\a_,fwd_aef
dc[f`e_^[Xe_fR`bVfdT`^\X]aX`ef(^c\]X[^cTf
veTead]fdc[fdc^Vd]f_XS_adc\e_),fRb`e_a`Qfdc[f
`e]dae[f^c[X_a`^e_,f^c\]X[^cTf,_Ye`^e_fdc[f
dqXd\X]aX`e,fdc[faYefS^b[eT`d[dS]efR`d\ bcfbRf
^c[X_a`^d]fdc[fVXc^\^Ud]fwd_aeZff
f
TYef`ev^_e[fRecewdS]efEce`TQfD^`e\ vef
(REDII)fUXS]^_Ye[fSQfaYefECf^cf2W18f^ca`b[X\e_f
aYefSX_ad^cdS^]^aQfC`^ae`^d,f`eqX^`^cTfdVbcTf
baYe`_faYdaf^)fS^bVd__f^_fcbaf_bX`\e[fR`bVf
]dc[_faYdafw^]]fcbafSef`eU]dcae[,f^^)f_ec_^ vef
d`ed_fd`efU`bae\ae[,f^^^)fRb`e_af\d`Sbcf_ab\k_f
`eVd^cf_adS]efb`f^c\`ed_efd\`b__faYef_bX`\^cTf
`eT^bc,fdc[faYdaf^v)fYd`ve_ cTf`e_Ue\a_f
S^b[^ve`_^aQfdc[f_b^]fqXd]^aQZfTYefD^`e\ vefd]_bf
^VUb_e_fRX`aYe`f`eqX^`eVeca_fabfV^c^V^_efaYef
`^_kfbRfX_^cTfRb`e_afS^bVd__f[e`^ve[fR`bVf
Xc_X_ad^cdS]efU`d\ \eZfA]]faYe_ef\`^ae`^dfd`ef
_XSje\afabfaY^`[fUd`aQfve`^,\d bcZff
f

WYe`efS^bece`TQf^_f_bX`\e[fR`bVf_X_ad^cdS]Qf
VdcdTe[f]dc[f`e_bX`\e_fdc[fU`b\e__e_,fdc[f^_f
^c\]X[e[fw^aY^cfdcfe\bcbVQ w^[efT`eecYbX_ef
Td_fd\\bXc cTf_Q_aeV,f\d`Sbcf[^bx^[ef
eV^__^bc_fbcf\bVSX_ bcfbRfS^bVd__fd`ef
d\\bXcae[fd_fze`b11Zf
f
AVbcTfbaYe`f`ecewdS]e_,fS^bece`TQf`b]]bXaf^_f
Ud` \X]d`]Qfe e\ vef^cfaYef\`ed bcfbRf
Ue`VdcecafeVU]bQVecaf^cfaYefYd`ve_ cT,f
a`dc_Ub`afdc[fU`b\e__^cTfbRfS^bVd__,fd_fwe]]fd_f
aYefU`b[X\ bcfbRfS^bTd_ZfRX`d]f\bVVXc^ e_f^cf
Ud` \X]d`fd`efwe]]fU]d\e[fabfUd` \^Udaef^cf_X\Yf
d\ v^ e_,faY`bXTYf[^`e\afdc[f^c[^`e\af
eVU]bQVecafdc[fwed]aYf\`ed bcZf
f
TYef_aX[Qf\bc_^[e`e[fawbfVd^cf_bX`\e_fbRf
S^bVd__fdUU`bU`^daefRb`faYe`Vd]fdUU]^\d bc_,f
_b]^[fS^bVd__f_X^adS]efRb`f\bVSX_ bcf(eZTZf
wbb[fRXe])fdc[f`ecewdS]efTd_fU`b[X\e[fR`bVf
aYefdcde`bS^\f[^Te_ bcf(AD)fbRfb`Tdc^\fwd_aef
(eZTZfR`bVfRbb[fU`b\e__^cT,fVXc^\^Ud]fwd_ae,f
Rd`Vfwd_ae_,fea\Z)fb`fbaYe`f\YeV^\d]fU`b\e__e_f
(eZTZfB^bLPGfd_fdfSQ U`b[X\afbRfS^bRXe]f
U`b[X\ bc)ZfP]ed_efcbaefaYdafwYe`efUbaec d]f
`e_bX`\e_fe_ Vdae_fd`efU`bv^[e[,faYeQf`eRe`fabf
aYefece`TQf\bcaecafbRfaYefS^bVd__fRXe]f(_b]^[f
S^bVd__,fS^bTd_/S^bVeaYdce,fB^bLPG,fea\Z),f
SeRb`efaYeQfd`ef\bcve`ae[fabfYedaZ
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I`e]dc[fcbwfYd_fdf_^zdS]efRb`e_af`e_bX`\e,fw^aYf
dfT`bw^cTfwbb[f\bVUbcecaZfIcfUd` \X]d`,f
aY^cc^cTfVdae`^d]fYd`ve_ae[f[X`^cTfaYefed`]Qf
_adTe_fbRfT`bwaYfdc[fYd`ve_af`e_^[Xe_f\dcfSef
VbS^]^_e[fabfVeeaf^c\`ed_^cTf]eve]_fbRfS^bVd__f
[eVdc[f^cf]^cefw^aYf_X_ad^cdS]efRb`e_af
VdcdTeVecaZfIcfd[[^ bc,fI`e]dc[fYd_fdcf
ex\e]]ecaf\]^VdaefRb`fa`eefT`bwaYfdc[,fw^aYf^a_f
]bwfUbUX]d bcf[ec_^aQ,fdf_^zdS]ef`e_bX`\efbRf
]dc[f_X^adS]efRb`faYefU`b[X\ bcfbRfS^bVd__f
R`d\ bc_fabfT`bwfaY`bXTYfRb`e_afe_adS]^_YVecaf
dc[fVdcdTeVeca,fdc[fabfdf]e__e`fexaeca,f
e_adS]^_YVecafbRfSe_Ubkef_Yb`af`bad bcf
\bUU^\efdc[fRb`e_af\`bU_ZfSb]^[fS^bVd__f\dcfSef
_ab`e[f]bcT ae`VfwYecf[`Qfdc[f\dcfSefX_e[fbcf
[eVdc[ZfTYefU`^Vd`Qf_b]^[fS^bVd__f`e_bX`\e_f
\bc_^[e`e[fwe`e:f
f

TY^_f_b]^[fS^bVd__f`e_bX`\ef\dcfSefdvd^]dS]ef^cf
aYefRb`VfbRf`bXc[wbb[,fwbb[f\Y^U_fdc[fwbb[f
Ue]]ea_ZfGbb[fqXd]^aQ,f[`Qfwbb[fRXe]_f
\bVSX_ae[f^cf\]edcfdc[fe \^ecafdUU]^dc\e_f
_X\Yfd_f_abve_fdc[fdXabVdae[fSb^]e`_fd`efdf
_X^adS]efbU bcfRb`f]e__fe \^ecafSX^][^cT_f
`eqX^`^cTfY^TYe`fYed cTfaeVUe`daX`e_,f^cf]bwf
Yedaf[ec_^aQfd`ed_ZfTYeQfd`efd]_bf_X^adS]efRb`f
^c[X_a`^d]fdUU]^\d bc_fb`f[^_a`^\afYed cT,f
Ud` \X]d`]QfabfVeeafaYe`Vd]fSd_ef]bd[_fw^aYf
Y^TY]Qfe \^ecafSb^]e`_fb`f\bVS^ce[fYedafdc[f
Ubwe`f(CHP)fU]dca_Z

IMdigUMOuPSFORUPQRySTMdSwOOdSpROcUPPiMgS
RUPiduUP:f11NfbRfaYefcd bcd]f]dc[fd`edf^_f
d b`e_ae[f(\Zf77W,WWWfYd,f5WNf^cfUXS]^\f
bwce`_Y^U),fVb_a]Qfw^aYf\bc^Re`_f(7WN)f
(DAFM,f2W2W)ZfTYefI`^_YfB^bece`TQf
A__b\^d bcf(I`BEA),f\bc_^[e`^cTfRb`e\d_a_f
SQfCOFORDf(2W18),fe_ Vdae_faYdafbve`f
4Z5fV^]]^bcfV3fbRfRb`e_a`Qfdc[fwbb[f
U`b\e__^cTf`e_^[Xe_fw^]]fSef_X^adS]efRb`f
S^bece`TQfSQf2W3W,f`e_X] cTf^cfdcf
d\\e__^S]efS^bVd__fUbaec d]fbRf6Z3f
TWY/Q`fR`bVfex^_ cTfRb`e_a`QZfAcbaYe`f
WZ4fTWY/Q`fw^]]fSefdvd^]dS]efR`bVfPb_a
Cbc_XVe`fRe\bve`e[fWbb[f(PCRW)Z

ShORQSROQT OMScOppicUSTMdSPhORQSROQT OMS
fORUPQRy:fdcfdVS^ bX_fU`bT`dVVefbRf
U]dc cTfw^]]bwf_Yb`af`bad bcf\bUU^\ef(2 3f
Qed`fYd`ve_af`bad bc)fdc[f_Yb`af`bad bcf
Rb`e_af(8 2WfQed`fYd`ve_af`bad bc)f\bX][f
`e_X]af^cfdfabad]f[e[^\dae[fwbb[fece`TQf
\`bUf`e_bX`\efbRf15W,WWWfYdfw^aY^cf15f
Qed`_,f\dUdS]efbRfQ^e][^cTf3fTWY/Q`fbRf
S^bVd__fRXe]fSQf2W3Wfdc[f6Z7fTWY/Q`f^cf
2W35Z

3.1.1
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RecewdS]efTd_f\dcfSefU`b[X\e[fR`bVfdf`dcTef
bRfS^bVd__f`e_bX`\e_f`ed[^]Qfdvd^]dS]ef^cf
I`e]dc[ZfAcde`bS^\f[^Te_ bcf^_fdfwe]]fU`bvecf
UdaYwdQfabf\bcve`afb`Tdc^\fVd e`f^cabfS^bTd_f
wY^\Yf\dcfSefSX`ce[f^cfdfTd_fSb^]e`fb`f
\bVS^ce[fYedafdc[fUbwe`fXc^aZfB^bTd_f\dcfd]_bf
SefXUT`d[e[fabfS^bVeaYdcef(df[^`e\af_XS_ aXaef
Rb`fcdaX`d]fTd_)fwY^\Yf\dcfSef_ab`e[,f
a`dc_Ub`ae[,f^cje\ae[f^cabfaYefTd_fT`^[fb`fX_e[f
^cfb T`^[fdUU]^\d bc_ZfB^bVeaYdcef\dcfd]_bf
U]dQfdcf^VUb`adcaf`b]efd_fdfa`dc_Ub`afRXe]Zff
f
TYefRb]]bw^cTfS^bVd__f`e_bX`\e_fwe`ef
\bc_^[e`e[fRb`faYefU`b[X\ bcfbRfS^bTd_:ff

f
f
f
f
f
f

TYefabad]fUbaec d]fR`bVfaYe_efRb`e\d_a_fvd`^e_f
R`bVf4Z7fabf1WfTWY/Q`ZfOaYe`fU`bje\ bc_fRb`f
aYefUbaec d]fU`b[X\ bcfbRfS^bVeaYdcefwe`ef
U`bv^[e[fSQfaYefUd` \^Ud cTfa`d[ef
d__b\^d bc_,f^c\]X[^cT:ff

OaYe`fS^bVd__f`e_bX`\e_fwY^\Yf\dcfSef
\bc_^[e`e[fRb`faYefU`b[X\ bcfbRf`ecewdS]ef
Td_f^c\]X[e:

3.1.2

TYefb`Tdc^\fR`d\ bcfbRfRUPiduTNSmuMicipTNSPONidS
wTPQUf(1Z13fTWY/Q`fd\\b`[^cTfabfR^\\d`[b,f2W16)f
wY^\Yf\dcfSefX_e[f^cfwd_ae ab ece`TQfU]dca_,fRb`f
dcde`bS^\f[^Te_ bcfb`f^cfaYe`Vb \YeV^\d]f
U`b\e__e_f_X\Yfd_fUQ`b]Q_^_fb`fTd_^,\d bcfabf
U`b[X\ef`ecewdS]efTd_Z

TTNNOwf(dc^Vd]fRda)f^_fdfRbb[f^c[X_a`QfSQ U`b[X\af
(WZ8WfTWY/Q`)fwY^\Yf\dcfSefX_e[fabfU`b[X\ef
S^b[^e_e],fw^aYfB^bLPGfd_fdfSQ U`b[X\aZ

BiOLPGf^_f\X``eca]Qfdf\b U`b[X\afbRfS^bRXe]f
U`b[X\ bcfX_^cTfU]dcafb^]_,fSXaf^af\dcfd]_bfSef
U`b[X\e[fR`bVfS^b `e_^[Xe_f^cfdT`^\X]aX`ef&f
Rb`e_a`Qf(Td_^,\d bcfU]X_fF^_\Ye`fT̀ bU_\Yf
U`b\e__)fd_fwe]]fd_fR`bVfRbb[fU`b\e__^cTf`e_^[Xe_f
dc[fU]dcafb^]ZfL^qX^[fGd_fI`e]dc[f(LGI)fU`bje\a_f
aYdafB^bLPGfYd_fdfUbaec d]fbRfWZ46fTWY/Q`f
U`b[X\e[fR`bVf^c[^TecbX_f`e_bX`\e_fSQf2W3W,f
dc[fdfRX`aYe`f1ZW5fTWY/Q`fR`bVf^VUb`ae[f
_bX`\e_Z

SNuRRySTMdSmTMuRUfR`bVf\d ]e,fU^T_,fUbX]a`Q,fea\Zf
w^aYfUXS]^_Ye[fUbaec d]f`e_bX`\efe_ Vdae_f
vd`Q^cTfR`bVfWZ7fTWY/Q`f(R^\d`[b,f2W16)fabf1Z4f
TWY/Q`f(R^\Yd`[fO'SYed,f2W17)Zf

GRTPPSPiNTgUf^_fd]_bfdcfex\e]]ecafADfRee[_ab\kf
w^aYfdfve`Qf_^Tc^,\dcafUbaec d],fwY^\Yf\dcfSef
[e`^ve[fR`bVf^c\`ed_^cTfT`d__fU`b[X\ bcfdSbvef
\X``ecafcee[_fRb`fdc^Vd]fT`dz^cT,fdc[/b`fUb__^S]Qf
d_fdcfd]ae`cd vefX_efbRfT`d__f^cfaYef\bcaexafbRf
Rd`Vf[^ve`_^,\d bcZfPXS]^_Ye[fUbaec d]f`e_bX`\ef
e_ Vdae_f^c[^\daefdfUbaec d]fvd`Q^cTfR`bVf\Zf8f
TWY/Q`f(R^\d`[b,f2W16)ZfHbweve ,̀f_^]dTef
Ree[_ab\kf^_fdcfexUec_^vefRee[_ab\kfdc[fO�SYedf
(2W17)fe_ Vdae_faYdafaYefe\bcbV^\d]]Qfv^dS]ef
Ubaec d]f^_f\^`\df3Z4fTWY/Q`fRb`fT`^[ ^cje\ bcZ

SUgRUgTQUdSfOOdSwTPQUfR`bVfS`bwcfS^cf
\b]]e\ bc_fdc[fR`bVf^c[X_a`^d]fRbb[fU`b[X\ bcf^_f
d]_bfdcf^cae`e_ cTfRee[_ab\k,fw^aYfaYef
U`b[X\ bcfbRfS^bTd_fd_fUd`afbRfdf\^`\X]d`fwd_aef
VdcdTeVecafdUU`bd\Y,fdc[faYefd[[^ bcd]f
d[vdcadTefbRfUbaec d]]Qfd `d\ cTfTdaefRee_ZfTYef
Ubaec d]f`e_bX`\ef^_fe_ Vdae[fdafWZ6fTWY/Q Z̀

I`BEAfdc[fC`efd[vb\daefRb`fdfVe[^XV ae`Vf
ad`TeafbRf1Z6fTWY/Q`fRb`fS^bVeaYdcef^cf]^cefw^aYf
aYefC]^VdaefA\ bcfP]dcfI`e]dc[f(I`BEAf&fC`e,f
2W19)ZfTY^_f_YbX][fSefVbS^]^_e[fbcfdfUYd_e[f
Sd_^_f^cfaYefVe[^XVfae`VZ

IcfaYe^`fdcd]Q_^_fRb`faYefRGFI,fKPMGfU`bUb_e_fdcf
dVS^ bX_fU`bT`dVVef\bVU`^_^cTf225fAT`^ Sd_e[f
ADfU]dca_f(Ree[_ab\k_f\bVU`^_^cTf6WNf_^]dTe,f
4WNf_]X``Q)fdc[f11f\bVVe`\^d]fwd_aefU]dca_f
bUe`d bcd]fSQf2W3W,fw^aYfdfUbaec d]fU`b[X\ bcf
bRf5Z6fTWY/Q`fbRfS^bVeaYdceZfTYe_efU`bje\ bc_f
d`efSd_e[fbcfaYefRGFI/KPMGfIcaeT`dae[f
BX_^ce__f\d_efRb`fB^bVeaYdcef^cfI`e]dc[f2W19Zf
(KPMG,f2W19)Z

DR24RD



ElMctJi�cL IKNIfNhMLt

5'150+5(15&5P-*43 2.5,434w20.45434,g+5,4/-u,c4/52v2).20.45*-5d4c2,0-3)/45h42*

WithOKMpidlyOiLcKNMsiLgO
shMKNsOJfOKNLNwMblNONLNKgyOiLO
NlNctKicityOpKJduc JL,OthNO
NlNctKi�cM JLOJfOhNMtOisOMO
cNLtKMlOpillMKOJfOthNOLM JLMlO
MLdOEuKJpNMLOstKMtNgyOfJKO
dNcMKbJLisM JL.OO
f
Icf2W18,f33NfbRfaYefe]e\a`^\^aQfU`b[X\e[f^cf
I`e]dc[fwd_f`ecewdS]e,fw^aYfdcfdve`dTef\d`Sbcf
\bcaecafbRf375fTCO2/kWYf(SEAI,f2W19)ZfBQf
2W3W,faYefad`Teaf^_fabfT`bwfabf7WNf`ecewdS]ef
e]e\a`^\^aQf(DECC,f2W19),fw^aYfdcfdve`dTef
\d`Sbcf\bcaecafbRf118fTCO2/kWY12Zff
f
HUTQSpumpPfd`efdfve`Qfe \^ecafRb`VfbRf
e]e\a`^\d]fYed cTZfTYeQfYd`ce__f�dVS^ecafYeda�f
_bX`\e_f_X\Yfd_fd^`,fwdae`fSb[^e_fdc[faYef
T`bXc[,fX_^cTfdf`eR`^Te`d bcf\Q\]efabfXUT`d[ef
aYe^`faeVUe`daX`efabf]eve]_f_X^adS]efRb`faYe`Vd]f
dUU]^\d bc_,faQU^\d]]Qf\eca`d]fYed cTf^cfYbVe_f
dc[fae` d`QfSX^][^cT_ZfMb_afYedafUXVU_fd`ef
[`^vecfSQfe]e\a`^\^aQ,fdc[f^af^_fexUe\ae[faYdafRb`f
ed\YfXc^afbRfe]e\a`^\^aQfX_e[,fSeaweecf3fdc[f4f
Xc^a_fbRfYedafd`efU`b[X\e[f(w^aYfdf_Yd`efbRf
`ecewdS]efdVS^ecafYedafSeaweecf66Nfdc[f
75N)ZfCbc_^[e`^cTfaYefU`bje\ae[f\d`Sbcf
\bcaecafbRfe]e\a`^\^aQfSQf2W3W,faY^_fwbX][f
`e_X]af^cfdaf]ed_af8WNf`e[X\ bcf^cfCO2f
eV^__^bc_f\bVUd`e[fabfb^]fYed cTZff
f
TYefWAMf_\ecd`^bfbRfaYefNECPfRb`e\d_a_fXUf
abf6Z5fTWY/Qed`fU`b[X\ bcfbRf`ecewdS]efYedaf
R`bVfYedafUXVU_f(DECC,f2W2W),fSd_e[fbcfaYef
I`^_YfGbve`cVeca�_fC]^VdaefA\ bcfP]dcf(2W19)f

ad`TeafbRf6WW,WWWf[bVe_ \fYedafUXVU_f
^c_ad]]e[fSQf2W3WZfTYefGebaYe`Vd]fA__b\^d bcf
bRfI`e]dc[fU`bje\a_faYdafT`bXc[ _bX`\efYedaf
UXVU_f`ea`b, e[f^cfae` d`QfSX^][^cT_f\bX][f
Ydvefdfabad]faYe`Vd]f\dUd\^aQfbRf2WWfMWfSQf
2W3W,fw^aYfaYefUbaec d]fabfU`b[X\ef3WWf
GWY/Q`Zff
f
Icfd[[^ bc,fNTRgUSPuRfTcUSwTQURSbOdiUPf(`^ve`_,f
]dke_,f_edwdae`)fdc[fgRUySwTQURfR`bVfaYef
_ewdTef_Q_aeV_fd`ef^[ed]f`ecewdS]efYedaf
_bX`\e_fRb`fYedafUXVUfdUU]^\d bc_f^cf
\bcjXc\ bcfw^aYf[^_a`^\afYed cT,fw^aYfdf
ae\Yc^\d]fUbaec d]fe_ Vdae[fdaf1Z4fTWY/Q`f
(Pe`__bcfU,f2W14/2W19)Zff
f
W^aYf7WNf`ecewdS]efe]e\a`^\^aQfUecea`d bcf
ad`Teae[fRb`f2W3W,f]d`Te]QfR`bVf^cae`V^ ecaf
_bX`\e_f_X\Yfd_fw^c[fdc[f_b]d`fece`TQ,faYef
e]e\a`^,\d bcfbRfYedaf\dcfU]dQfdcf^VUb`adcaf
`b]ef^cfSd]dc\^cTfaYefe]e\a`^\^aQfT`^[ZfAaf
dc \^Udae[fdccXd]f�diPpTQch dOwM�fbRf
^cae`V^ ecaf`ecewdS]efTece`d bcfbRf1WNf^_ff
d__XVe[fRb`f2W3W,fwY^\Yf\bX][fSef
\bc_e`vd vef\bc_^[e`^cTf^af^_fd]`ed[Qf11Z4Nf
ab[dQ13,f_bfaYefdvd^]dS]ef_X`U]X_fe]e\a`^\^aQf
wbX][fSef^cfaYefb`[e`fbRf2Z8fTWYZfIRfaY^_f
_X`U]X_fe]e\a`^\^aQf^_fYd`ce__e[fSQfYedafUXVU_f
w^aYfdcfe \^ec\QfbRf3WWN,f\bVS^ce[fw^aYf
aYe`Vd]f_ab`dTe,f8Z5fTWYfbRf`ecewdS]efYedaf
\bX][fSefU`b[X\e[fve`Qf\b_a e e\ ve]Qfd_fUd`af
bRfdf[eVdc[ `e_Ubc_ef_a`daeTQZfTY^_f\dcfSef
d\Y^eve[fw^aYfdfVX] aX[efbRf[e\eca`d]^_e[f
YedafUXVU_fb`fw^aYf]d`Te,f\eca`d]^_e[fYedaf
UXVUf_Q_aeV_f\bVS^ce[fw^aYf]d`TefaYe`Vd]f
_ab`e_fdc[f[^_a`^\afYed cTZ

3.2

12ALLEBNMgRFOJbKMRNMPQMLNPyRNMRPIQR2030RBOLQRCOLQRSFQMOJNKR(70%RJQMQwObHQRQHQFPJNFNPyRCQMQPJOPNKM)RBKGQHHQGRbyRPIQREAI/MOREIRNMRPIQR�OEJRZQJKRQMNLLNKMR
FEPEJQ�RLPEGyR(DJRPOEHRDQOMQ,R2020).R

13 2020RENJGJNGRAMMEOHRDNLCOPFIRDKwMRJQCKJPRNMGNFOPQLRHQvQHLRKAR11.4%RAKJRIJQHOMG:RIPPCL://www.QNJgJNGgJKEC.FKB/LNPQDANHQL/HNbJOJy/ENJGJNG/2020DQPJHyDWNMGD
DNLCOPFIDDKwMDRQCKJP.CGA
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AfcXVSe`fbRf_bX`\e_fbRf_X`U]X_fYedafYdvefSeecf
\bc_^[e`e[fd_fUd`afbRfaY^_fd__e__VecafbRf
`ecewdS]efYedafdvd^]dS]e:ff

TY^_f_X`U]X_fYedaf\dcfUbaec d]]QfU]dQfdfve`Qf
_^Tc^,\dcaf`b]ef^cf_XUU]Q^cTf]bw \d`Sbc,f]bw
\b_afYedafabfVdcQfX`Sdcf\eca`e_f^cfI`e]dc[fw^aYf
[^_a`^\afYed cTZ

3.3

WTPQU QO UMURgySpNTMQPfbUe`d cTf^cf
\bVS^ce[fYedafdc[fUbwe`fVb[e,f_X\Yfd_f
aYefCbvdcadfP]dcaf^cfPbb]SeT,fw^aYfdf
_X`U]X_fYedafUbaec d]fe_ Vdae[fdaf1Z9f
TWY/Q`fSQf2W3Wf(I`DEA,f2W2W)Z

DTQTScUMQRUPfd`efdf`dU^[]QfT`bw^cTf
_eTVecafbRfaYefI`^_Yfe\bcbVQfdc[fece`TQf
_Q_aeV,fw^aYfRb`e\d_ae[fe]e\a`^\^aQf[eVdc[f
bRf14WWfMWfSQf2W3WZfTYef_X`U]X_fYedaf
dvd^]dS]efR`bVfaYe_ef[dadf\eca`e_�fbcTb^cTf
\bb]^cTfYd_fdfUbaec d]fe_ Vdae[fdaf6Z1f
TWY/Q`fSQf2W3Wf(I`DEA,f2W2W)Z

SuRpNuPShUTQSfROmSiMduPQRiTNSpROcUPPUPf^_f
cbafbc]QfdfT`edafwdQfabfTeaf\d`SbcfceXa`d]f
YedafRb`f[^_a`^\afYed cT,fSXaf^af\dcf^c\`ed_ef
aYefd `d\ vece__fbRf^c[X_a`Qfabfdf
]b\d bc14ZfIc[X_a`Qf_X`U]X_fYedaf^cfI`e]dc[ff
Yd_fSeecfe_ Vdae[fdaf4Z4fTWY/Q`f
(Pe`__bcfU,f2W14/2W19)Z

CX``eca]Q,faYefvd_afVdjb`^aQfbRfUbwe`fU]dca_f
d`ef`e]ed_^cTfYedafeqX^vd]ecafabf4WNfbRf
aYe^`fRXe]f^cUXaf^cabfaYefdaVb_UYe`efb`f^cf
d[jd\ecafwdae`fSb[^e_ZfTYefaYeb`e \d]f
Ubaec d]fRb`f`e\bve`^cTfhUTQSTPSTSby
pROducQSfROmSpOwURSPQT OMPfYd_fSeecf
e_ Vdae[fdaf8Z7fTWY/Q`fRb`f2W3W15f(I`DEA,f
2W2W)Z

14 FKJRQxOBCHQ,RPIQRKQBNJORLEHCIEJNFROFNGRCHOMPRNMRPIQRFNPyRKARHQHLNMgbKJgRNMRSwQGQMR(CKCEHOPNKMR~108,000)RLECCHNQLRKMQDPINJGRKARPIQRFNPNQLRIQOPRGQBOMGRAJKBR
IQOPRPIOPRwKEHGRKPIQJwNLQRbQRGNLFOJGQG,RwINFIRbQMQANPLRPIQRFNPyRbEPROHLKRFJQOPQGROMROGGNPNKMOHRJQvQMEQRLPJQOBRAKJRPIQRFKBCOMyRBOkNMgRPIQRFNPyRORBKJQR
OPPJOFPNvQRHKFOPNKM.RSQQRIPPC://www.QEJKIQOP.KJg/wCDFKMPQMP/ECHKOGL/2019/09/HQHLNMgbKJg_DHCNPNQL.CGARAKJRAEJPIQJRGQPONHL.R

15 TIQROGQqEOFyROMGROvONHObNHNPyRKARwOLPQRIQOPRAJKBRCKwQJRCHOMPLRNMROR70%RJQMQwObHQRQHQFPJNFNPyRLyLPQB,RwNPIRORHKwQJRMEBbQJRKARKCQJOPNMgRIKEJLRAKJRgOLR
PEJbNMQLRLIKEHGRbQRAEJPIQJRNMvQLPNgOPQGRPKROLFQJPONMRNPLRCJOFPNFOHRCKPQMPNOH.
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3.4

16 IPPC://FK2BBEMNPy.QE/wCDFKMPQMP/ECHKOGL/2019/03/FOFPLIQQPDAQJ%C3%B6DMOJLPOH.CGA

TYefUbaec d]fbRfbaYe`f_bX`\e_fbRf`ecewdS]ef
Yedafwd_f\bc_^[e`e[fd_fUd`afbRfaY^_f
d__e__Veca,f^c\]X[^cT:

DUUpSgUOQhURmTNSUMURgy:fA]aYbXTYfI`e]dc[f
[be_fcbafUb__e__fY^TYfaeVUe`daX`ef
TebaYe`Vd]f`e_e`ve_,faYe`ef^_faYefUbaec d]f
abfX_ef]bwfecaYd]UQf`e_bX`\e_f]b\dae[f^cfb`f
ced`fY^TYfYedaf[ec_^aQfd`ed_f_X\Yfd_f^cfaYef
G`edae`fDXS]^cfA`ed,fRb`fdUU]^\d bc_f_X\Yf
d_f[^_a`^\afYed cTfb`fbcf_Ue\^,\f
\bVVe`\^d]fdc[f^c[X_a`^d]f_^ae_fw^aYf
^caec_^vefaYe`Vd]fU`b\e__e_ZfTYefHedaf
Rbd[VdUfEX`bUef_aX[Qf^c[^\dae_faYdafaYef
TebaYe`Vd]f`e_bX`\ef_X^adS]efRb`f[^_a`^\af
Yed cTf^_f3Z2fTWY/Q`f(Pe`__bcfU,f
2W14/2W19)ZfTYefGebaYe`Vd]fA__b\^d bcf
bRfI`e]dc[fU`bje\a_faYdafaYef^c[X_a`Qf\bX][f
[eU]bQfdfabad]fbRf23fMWfbRf^c_ad]]e[f
aYe`Vd]f\dUd\^aQfSQf2W3W,f`e_X] cTf^cfaYef
U`b[X\ bcfbRf91fGWY/Q`fbRf`ecewdS]ef
Yedaf(GAI,f2W2W)Z

SONTRSQhURmTNSUMURgyf^_fd]`ed[Qfwe]]f
e_adS]^_Ye[f^cfI`e]dc[fRb`faYefU`b[X\ bcfbRf
[bVe_ \fYbafwdae`f^cf^c[^v^[Xd]fSX^][^cT_Zf
Ld`Tef_b]d`faYe`Vd]f_Q_aeV_fd`efd]_bf
Vdk^cTfdf_XS_adc d]f\bca`^SX bcfabf
[^_a`^\afYed cTf^cf\bXca`^e_f]^kefDecVd`k,f
AX_a`^dfdc[fGe`VdcQZfFb`fexdVU]e,faYef
abwcfbRfMd`_ad]f^cfDecVd`kfU`b[X\e_fbve`f
5WNfbRf^a_fYedafdccXd]]QfX_^cTf]d`Te _\d]ef
_b]d`fdc[faYe`Vd]f_ab`dTefbcfdf[^_a`^\af
Yed cTf_\YeVe16ZfTYefUbaec d]fbRf_b]d`f
[^_a`^\afYed cTfYd_fSeecfe_ Vdae[fdaf3Z6f
TWY/Q`fSQf2W3Wf(Pe`__bcfU,f2W14/2W19)Z
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3.5

17 IARPIQRAEHHRPIQKJQPNFOHRCKPQMPNOHRKARwOLPQRIQOPRAJKBRCKwQJRCHOMPLRNLRFKMLNGQJQG.R
18 TINLRNMFHEGQLRPIQRIQOPRwINFIRFKEHGRbQRCJKGEFQGRAJKBRgJQQMRQHQFPJNFNPyRwINFIRNLRQxCQFPQGRPKRbQRHKLPRKJR�GNLCOPFIQGRGKwM�RNMRIJQHOMGRNMROR2030RCKwQJRLyLPQBR
wNPIR70%RJQMQwObHQRQHQFPJNFNPy.

Ove`d]],faYef`ecewdS]efece`TQf`e_bX`\e_f
d\\e__^S]efRb`fYedaf_XUU]Qf^cfI`e]dc[,fd_f
^[ec ,e[fdSbve,fYdvefdfabad]fUbaec d]f
Rb`e\d_ae[fdaf67fTWY/Q`fRb`f2W3Wf(_eef
_XVVd`QfbRfS`edk[bwcf^cfTdS]ef1fSe]bw),fbRf
wY^\YfS^bVd__fYd_faYefS^TTe_af_Yd`ef(_b]^[f
S^bVd__,fS^bTd_fdc[fS^bRXe]f\bVS^ce[fdaf34N),f
Rb]]bwe[fSQf_X`U]X_fYedaf(32N17),fdc[faYef
e]e\a`^,\d bcfbRfYedaf(25N)ZfIRfdcfdve`dTefYedaf
U`b[X\ bcfe \^ec\QfbRf9WNf^_fd__XVe[f

d\`b__faYef[^ e`ecaf`ecewdS]efYed cTf
ae\Ycb]bT^e_fdvd^]dS]ef(S^bVd__fSb^]e`_,fYedaf
UXVU_,f[^_a`^\afYed cT,fea\Z),faY^_f`ecewdS]ef
Yedaf`e_bX`\ef\bX][fU`b[X\ef6WfTWY/Q`fbRf
X_eRX]fYedaZfTY^_f\bVUd`e_fabfdfabad]fcd bcd]f
Yedaf[eVdc[fRb`e\d_afbRf51fTWY/Q`fSQf2W3W,f
[eVbc_a`d cTfaYdafI`e]dc[f\bX][fVeeaf^a_f
Yed cTf`eqX^`eVecafw^aYf1WWNf^c[^TecbX_f
\]edcfece`TQZ

RUMUwTbNUShUTQSRUPOuRcUSpOQUM TN TWh/yR %

IMdigUMOuPSfORUPQRyS&SUMURgyScROpP 9Z7 15N

TTNNOw,SRUPiduTNSMSW,SBiOLPG 2Z4 4N

BiOgTP/BiOmUQhTMU 1WZW 15N

SuRpNuPShUTQ 21Z1 32N

ENUcQRi�cT OMSOfShUTQ18 16Z7 25N

OQhURSRUMUwTbNUShUTQSRUPOuRcUP 6Z8 1WN

TJtMlO 66.7

TLblMN1:NAccMssiblMNpItMK LlNIfNJMKMwLblMNhMLtNJMsIuJcMsNcIKsidMJMdNiKNthMNstudy.

IKNlMLdOisONLdJwNdOwithO
su ciNLtOKNLNwMblNO
NLNKgyOKNsJuKcNsOtJOmNNtO
100%OJfOitsOtJtMlOhNM LgO
KNquiKNmNLt,OMLdOmJKN.

DR28RD



ThMNJIlMNIfNMKMJgyNKMtwIJksNtINsuppIJtNthMNJMKMwLblMN
hMLtNtJLKsi IK

5'150+5(15&5P-*43 2.5,434w20.45434,g+5,4/-u,c4/52v2).20.45*-5d4c2,0-3)/45h42*

Ece`TQf_XUU]Qfceawb`k_fU`bv^[efdcfe__ec d]f
^cR`d_a`X\aX`efRb`faYefa`dc_^ bcfabf`ecewdS]ef
Yeda,fecdS]^cTfaYef[^_a`^SX bcfbRfaYe`Vd]f
ece`TQfR`bVf_bX`\e_fbRfU`b[X\ bcfabfaYefec[
X_e`_fdc[faYef^caeT`d bcfbRf[^ e`ecafece`TQf
_Q_aeV_ZfTYefe]e\a`^\^aQfdc[faYefTd_fceawb`k_f
d`efaYefwe]] kcbwcf^c\XVSeca_f^cfaY^_f`eTd`[,f
SXafaYef[e\d`Sbc^_d bcfbRfaYefece`TQf_Q_aeVf
w^]]f`eqX^`efd[dUad bcfdc[f^ccbvd bcZff
f
D^_a`^\afYed cTf(DH)fceawb`k_fb e`fdf[^ e`ecaf
Vb[e]fbRfYedaf_XUU]Q,fX_^cTfdfYbafwdae`fU^Uef
ceawb`kfabf[^_a`^SXaefYedafR`bVf\eca`d]^_e[f
YedafU`b[X\e`_fabfYedaf\bc_XVe`_,fecdS]^cTf
aYef]d`Te _\d]ef_XS_ aX bcfbRfaYef^c\XVSecaf
^c[^v^[Xd]fRb__^] RXe]fSd_e[fYed cTf_Q_aeV_ZfAf
keQf\`^ae`^dfRb`f[^_a`^\afYed cTf_Q_aeV_fabfSef
e\bcbV^\d]]Qfv^dS]e,fT^vecfaYef]d`Tef\dU^ad]f\b_af
d__b\^dae[fw^aYfaYefYedafU`b[X\ bcfdc[f_XUU]Qf
^cR`d_a`X\aX`e,f^_faYefYedaf[ec_^aQ19fbRfaYefd`ed_f
abfSef_e`ve[fSQf[^_a`^\afYed cTf_Q_aeV_Zfff
f

TdS]ef2fSe]bwfU`e_eca_faYef`e_X]a_fbcfdcf
dcd]Q_^_f\bc[X\ae[fRb`faYefI`^_YfD^_a`^\afEce`TQf
A__b\^d bcf(I`DEA)fSQfexUe`a_f^cvb]ve[f^cfaYef
HedafRbd[VdUfEX`bUefU`bje\a_f
(Y U_://Yeda`bd[VdUZeX/)fbcfaYef_Ud d]f
[^_a`^SX bcfbRfYedaf[ec_^aQf^cfI`e]dc[fdc[faYef
d__b\^dae[fUbaec d]fRb`f[^_a`^\afYed cTf
dUU]^\d bc_2WZfTY^_fdcd]Q_^_f^c[^\dae_faYdaf35Nf
bRfaYefYedaf[eVdc[f^_fdafdf_X \^ecafYedaf
[ec_^aQfRb`f[^_a`^\afYed cTfabfSefY^TY]QfRed_^S]ef
dc[fRed_^S]efw^aYf\X``ecafae\Ycb]bTQZfD^_a`^\af
Yed cTfwbX][fSefRed_^S]efRb`fdcbaYe`f21NfbRf
aYefYedaf[eVdc[fw^aYfaYef[eU]bQVecafbRfaYef
Vb_afd[vdc\e[fae\Ycb]bTQZfIcfaY^_f_aX[Q,f^af^_f
d__XVe[f[^_a`^\afYed cTf\bX][f`ed\Yf1WNfbRf
aYefSX^][^cTfYedaf[eVdc[fSQf2W3Wfdc[fdf
Vdx^VXVfbRf35Nf]bcTe` ae`V,fwY^\Yf^_f
`e]d ve]Qf\bc_e`vd vef\bc_^[e`^cTfaYef
Ubaec d]Z

3.6

19 TIQRINgIQJRPIQRIQOPRGQMLNPy,RPIQRLIKJPQJRPIQRCNCQRMQPwKJkRJQqENJQGRPKRLQJvNFQRORgNvQMROBKEMPRKARIQOP,ROMGRPIQJQAKJQRPIQRHKwQJRPIQRNMvQLPBQMP.R
20 FKJRGQPONHLRKARPIQRIJNLIRHQOPRAPHOLROMGRPIQRObKvQROMOHyLNL,RCHQOLQRvNLNPRIPPCL://GNLPJNFPQMQJgy.NQ/IQOPDOPHOL

HUTQSDUMPiQyS
(TJ/km2) ShTRUSOfShUTQSdUmTMd EcOMOmicSfUTPibiNiQySOfSDH

RuRTNS&SpURi uRbTM <2W 35N NbafRed_^S]e

Sub uRbTM
2W 5Wf

5W 12W

8Nf

21N

NbafRed_^S]efQeaf

Fed_^S]efwZf4aYfTece`d bcfDH

URbTM
12W 3WWf

>3WW

27Nf

8N

Fed_^S]efwZf\X``ecafae\Ycb]bTQf

H^TY]QfRed_^S]e

TLblMN2:NSpL LlNhMLtNdMKsityNdistJibu IKN&NdistJictNhML KgNfMLsibility.
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TJOdNtNKmiLNOthNOlNvNlOJfOMmbi JLOfJKO2030,OMOcJst bNLN�tO
MLMlysisOJfOdi NKNLtOscNLMKiJsOJfOKNLNwMblNOhNMtOdNvNlJpmNLtO
iLOIKNlMLdOwMsOcMKKiNdOJut,OcJLsidNKiLgOIKNlMLd�sOhNMtOpKJ�lNO(MsO
pKNsNLtNdOiLOsNc JLO2),OthNOKNLNwMblNONLNKgyOKNsJuKcNO
MvMilMblNO(MsOpKNsNLtNdOiLOsNc JLO3),OthNiKOlifNOcyclNOcJstOMLdO
thNiKOimpMctOJLOdNcMKbJLisM JLO(MsOpKNsNLtNdOiLOthisOsNc JL).OO
f
TYefdUU`bd\Yfdc[f,c[^cT_fd`efU`e_ecae[fSe]bwZ

OvMJviMwNIfNthMNmIdMlliKgNLppJILch

Afae\Ycb e\bcbV^\fVb[e]fwd_f\`edae[fabf
ecdS]efdf[^_\bXcae[f\d_Yf�bwfdcd]Q_^_fbRf
[^ e`ecaf`ecewdS]efYedaf[eU]bQVecaf_\ecd`^b_,f
ed\Yf\bVS^c^cTf_e]e\ae[fYed cTfae\Ycb]bT^e_f
X_^cTfaYef`ecewdS]ef`e_bX`\e_f^[ec ,e[f^cfaYef
U`ev^bX_f_e\ bcZfAf_\ecd`^bf^_f[e,ce[fSQf
_e cTfaYefUe`\ecadTefbRfaYef2W3WfYedaf
[eVdc[fabfSefVeafSQfed\YfbRfaYef`ecewdS]ef
Yedafae\Ycb]bT^e_,f^cfaYefaY`eef_e\ab`_f
(`e_^[ec d],fae` d`Qfdc[f^c[X_a`Q)ZfTYef_XVfbRf
aYe_ef`ecewdS]efYedaf\bca`^SX bc_f^_f
dTT`eTdae[fd\`b__faYef_e\ab`_fabf[eae`V^cefaYef
bve`d]]f`ecewdS]efYedaf_XUU]QfbRfdf_\ecd`^bZff
f
TYefcbV^cd]f\dUd\^aQfbRfaYef`ecewdS]efYed cTf
_Q_aeV_fabfSef^c_ad]]e[f^_f\d]\X]dae[,f
\bc_^[e`^cTfaYefdVbXcafbRfYedafabfSefU`b[X\e[,f
aYe^`fe \^ec\Qfdc[faYefexUe\ae[f]bd[fRd\ab`21Zf
TYef\dU^ad]fdc[fbUe`d bcf&fVd^caecdc\ef
(O&M)f\b_a_fd`efe_ Vdae[fSQfVX] U]Q^cTfaYef
^c_ad]]e[f\dUd\^aQf`eqX^`e[fSQf_Ue\^,\f\dU^ad]f
^cve_aVecafdc[fbUe`d cTfexUec[^aX`efRd\ab`_f
(�/kWfdc[f�/kW/Q`f`e_Ue\ ve]Q)ZfTYef\dU^ad]f
\b_afbRfed\Yf_Q_aeVf^_faYecfdccXd]^_e[fX_^cTfdf
[^_\bXcaf`daefbRf5Nfbve`f^a_f]^Re VeZff
f
AccXd]fece`TQf\b_a_fd`ef\d]\X]dae[fbcfaYef
Sd_^_fbRfU`bje\ae[fXc^af\b_a_fdc[fRXe]f&f

e]e\a`^\^aQf\bc_XVU bcZfAccXd]^_e[f\dU^ad]f
\b_a_,fO&Mf\b_a_fdc[fece`TQf\b_a_fd`efd[[e[f
abf\d]\X]daefaYefabad]fdccXd]f\b_afbRfed\YfaQUef
bRf`ecewdS]efYed cTf_Q_aeVfdc[fdTT`eTdae[f
d\`b__faYefaY`eef_e\ab`_fRb`faYefVb[e]]e[f
_\ecd`^b_Zff
f
TYefece`TQf\b_a_fbRfaYef^c\XVSecafYed cTf
_Q_aeV_22fd`efd[[e[fabfaYefcewf`ecewdS]ef
Yedaf_Q_aeV_fabf\d]\X]daefaYefdccXd]f�wYb]e
_Q_aeV�f\b_afabfVeeafaYefcd bcd]fYedaf[eVdc[f
^cfed\Yf_\ecd`^bZff
f
TYefqXdc aQfbRfece`TQf(RXe]_,fe]e\a`^\^aQ,f
_X`U]X_fYeda)f\bc_XVe[f^cfed\Yf_\ecd`^bf^_f
VX] U]^e[fSQfaYef`e]evdcaf\d`Sbcf^caec_^aQf
(kTCO2/kWY)fabf\d]\X]daefaYefdVbXcafbRfCO2f
eV^__^bc_fbRfed\Yf_\ecd`^bZfB^bece`TQfRXe]_fd`ef
adkecfd_f\d`SbcfceXa`d],fe]e\a`^\^aQf^_fd__XVe[f
abfYdvefdf\d`Sbcf^caec_^aQfbRfWZ118f
kTCO2/kWYfdc[fdcfdve`dTefbRfWZW18fkTCO2f
Ue`fkWYf^_fd__XVe[fRb`faYef_X`U]X_fYedaf
_XUU]^e[Zfff
f
TYefd__XVU bc_fXc[e`]Q^cTfaYefdcd]Q_^_f
(_Ue\^,\f\dU^ad]fO&Mf\b_a_,fece`TQf\b_a_,f
_Q_aeVfe \^ec\^e_,fea\Z)fd`ef_XVVd`^_e[f^cf
Accexf2Z

4.1

21EqENvOHQMPR�MKBNMOHRFOCOFNPy�RKCQJOPNMgRIKEJLRKARORIQOPNMgRLyLPQBRGNvNGQGRbyRPIQRMEBbQJRKARIKEJLRNMRORyQOJ.RR
22 �IMFEBbQMP�RLyLPQBLRNMFHEGQRPIQRJQMQwObHQRIQOPNMgRLyLPQBLROHJQOGyROFFKEMPQGRAKJRNMRPIQRbOLQHNMQRLFQMOJNKROMGRPIQRAKLLNHRAEQHLRJQqENJQGRPKRBQQPRPIQR
bOHOMFQRKARPIQRIQOPRGQBOMGR(PKPOHRIQOPRGQBOMGR�RIQOPRLECCHNQGRbyRQxNLPNMgROMGRMQwRJQMQwObHQRLyLPQBL).R
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23 IMRPIQRRESDH_7%RLFQMOJNK,RGNLPJNFPRIQOPNMgRLECCHNQLRKvQJR50%RKARPIQRIQOPRGQBOMGRNMRINgIRIQOPRGQMLNPyROJQOLRNMRDEbHNM,RCKJk,RLNBQJNFkR&RDJKgIQGO.RTINLR
JQCJQLQMPLROMROMMEOHRNMFJQOLQRKAR1%RKARMOPNKMOHRIQOPRGQBOMGRNMRDHRCQMQPJOPNKM,RNMRHNMQRwNPIRNPLRINLPKJNFOHRgJKwPIRPJOjQFPKJyRNMRSFOMGNMOvNOMRFKEMPJNQL.R

24 TINLRLFQMOJNKRJQqENJQLR1.2RTWI/yJRKARwKKGRFINCLRAJKBRLIKJPRJKPOPNKMRFKCCNFQROMGRBKbNHNLQLRBKLPRKARPIQRQxNLPNMgRAKJQLPJyRJQLKEJFQ.R
25PHQOLQRMKPQRPIOPROMROGGNPNKMOHR10%RKARPIQRIQOPRGQBOMGRNLROFFKEMPQGRAKJRPIJKEgIRGNLPJNbEPNKMRHKLLQLROHKMgRGNLPJNFPRIQOPNMgRMQPwKJkL.

OutliKMNIfNthMNscMKLJiIsNmIdMllMd

TYefRb]]bw^cTf_\ecd`^b_fwe`efVb[e]]e[fabf
\bVUd`ef[^ e`ecaf]eve]_fbRf`ecewdS]efYedaf
dVS^ bc_fdc[f[^ e`ecafae\Ycb]bT^\d]fUdaYwdQ_Zf

TYef2W18fYedafX_dTefdcd]Q_^_f^_fadkecfd_faYef
Sd_e]^ce,fdc[faYefRb]]bw^cTf_\ecd`^b_fwe`efSX^]af
abfVeeafaYefU`bje\ae[fYedaf[eVdc[fRb`f2W3WZ

4.2

NECP_WAM:faY^_f_\ecd`^bf`eU]^\dae_faYefNECP�_f�W^aYfA[[^ bcd]fMed_X`e_fdc[fLbwfEce`TQfCb_a_�f
_\ecd`^b,fw^aYf_^Tc^,\dcafTd^c_f^cfece`TQfe \^ec\Qf^cfYbX_^cT,fdc[f`e�e\ cTfaYefC]^VdaefA\ bcf
P]dc�_fdVS^ bX_fad`Tea_fRb`fYedafUXVU_f^cfSX^][^cT_ZfB^bVd__f_XUU]Qf\bca`^SXae_fabf^c[X_a`^d]fYedaf
[eVdc[,fdc[fabfdf]e__e`fexaecaf^cfae` d`QfSX^][^cT_ZfB^bVeaYdcefU]dQ_fbc]QfdfVb[e_af`b]eZ

RES H_7%:faY^_f_\ecd`^bf`e�e\a_fwYdafaYef_e\ab`fSe]^eve_f\dcfSef`ed]^_ \d]]Qfd\Y^eve[fSQf2W3Wf
w^aYfdfU`bT`e__^vefUb]^\Q R`dVewb`kfTb^cTfSeQbc[faYefbSje\ ve_fbRfaYefC]^VdaefA\ bcfP]dcfabf
VeeafaYefP`bT`dVVefRb`fGbve`cVecafTd`TeafbRf7NfdccXd]fGHGfeV^__^bcf`e[X\ bcZfD^_a`^\af
Yed cTfVeea_f1WNfbRfaYefcd bcd]fYedaf[eVdc[23fVb_a]Qfw^aYfY^TYfaeVUe`daX`ef_X`U]X_fYedafR`bV,f
wd_ae ab ece`TQfdc[fUbwe`fU]dca_,f[dadf\eca`e_fdc[f^c[X_a`QZfSb]^[fS^bVd__fU]dQ_fdf_XS_adc d]f`b]ef
^cf^c[X_a`Qfabf`eU]d\ef\bd]fdc[fb^],fdc[f^cfSX^][^cT_f`eqX^`^cTfY^TYfaeVUe`daX`efYed cTfwYe`ef^af
_XS_ aXae_f_bVefb^]fdc[fabad]]Qf`eU]d\e_fUedafdc[f\bd]24ZfRecewdS]efTd_fU]dQ_fdfVb`efVb[e_af`b]e,f
^cf]^cefw^aYfaYefI`^_YfB^bece`TQfA__b\^d bcf(I`BEA)fU`bje\ bc_fRb`fRd`V Sd_e[fS^bTd_fU`b[X\ bc,f
dc[faYefX_efbRfB^bLPGfabf_XS_ aXaef]^qX^[fdc[f_b]^[fRb__^]fRXe]_f^cfb Td_fT`^[fdUU]^\d bc_ZfHedaf
UXVU_fYdvefdf_^V^]d`f]eve]fbRfUecea`d bcfd_f^cfNECP_WAMf(6WW,WWW),fdc[fd]_bf\bca`^SXaefabf
[^_a`^\afYed cTfX_^cTfVe[^XVfaeVUe`daX`efYedaf_bX`\e_f(eZTZfR`bVf[dadf\eca`e_)ZfTY^_f_\ecd`^bfUXa_f
I`e]dc[fbcfdf_a`bcTe`fUdaYfRb`f[e\d`Sbc^_d bcfSQf2W5WZ

RES H_MTx:faY^_f_\ecd`^bff`eU`e_eca_fdf`d[^\d]fdVS^ bcfRb`faYefa`dc_Rb`Vd bcfbRfaYefYed cTf
_e\ab ,̀f]eve`dT^cTfdfVX\Yf]d`Te`f_Yd`efbRfaYefd\\e__^S]ef`ecewdS]ef`e_bX`\efUbaec d]fabfRX`aYe`f
[e\d`Sbc^_ef^aZfIafSX^][_fbcfaYefRES H_7Nf_\ecd`^bfdc[fd__XVe_faYdaf[^_a`^\afYed cTf^_f[eU]bQe[f^cf
d]]fY^TYf[ec_^aQfd`ed_fdc[fVeea_f35NfbRfaYef`e_^[ec d]fdc[fae` d`QfYedaf[eVdc[ZfD^_a`^\afYed cTf
_bX`\e_f^a_fYedafR`bVfY^TY aeVUe`daX`ef_bX`\e_f(7WN,f_X`U]X_fYedafdc[f[eeUfTebaYe`Vd]),fdc[fR`bVf
]bw aeVUe`daX`ef_X`U]X_fYedaf_bX`\e_f^cf\bVS^cd bcfw^aYfYedafUXVU_f(25N,fR`bVf[dadf\eca`e_,fT`eQf
wdae f̀dc[f`^ve`_),fdc[f_bVefS^bVd__f(5N)25ZfRES H_Mdxfd]_bfU`bv^[e_fRb f̀dfve`QfdVS^ bX_f`ecewdS]ef
Td_f_XUU]Q,f^cf]^cefw^aYfaYefRGFIfU`bje\ bc_fRb`f2W3WfwY^\Yf^c\]X[e_fa`^U]^cTfaYefX_efbRfB^bLPGfRb`f
`X`d]fYedafdc[f^cf^c[X_a`^d]fdUU]^\d bc_ZfTY^_f_\ecd`^bf`eU`e_eca_fdfRb`\eRX]f`e_Ubc_efabfaYef\]^Vdaef
eVe`Tec\Qfdc[f^_fdf_aeUfRX`aYe`f^cfd\Y^ev^cTfceafze`bf\d`Sbcf_adaX_fdafcd bcd]f]eve]fSQf2W5WZ

E]e\a`^\^aQfU]dQ_fdcf^VUb`adcaf`b]ef^cfaYefdSbvef
_\ecd`^b_,fabf[`^vefYedafUXVU_fdc[fabfdf]e__e`f
exaecafRb`f[^`e\afe]e\a`^\d]fYed cTZfTYef
`ecewdS]ef_Yd`efbRfe]e\a`^\^aQfU`bje\ae[fRb`f
2W3Wf(7WN)f^_fd]_bfd\\bXcae[fRb`fd_fUd`afbRfaYef
bve`d]]f\bca`^SX bcfbRf`ecewdS]efece`TQfabfaYef
cd bcd]fYedaf_XUU]QZff

TYefSd]dc\efbRfYedaf[eVdc[fcbafVeafR`bVf
`ecewdS]ef_bX`\e_f^cfed\Yf_\ecd`^bfwd_f
d]]b\dae[fabfRb__^]fRXe]_,fU`^b`^ _^cTfaYef
[^_U]d\eVecafbRfY^TY \d`Sbcf^caec_^aQfRXe]_Zf

5'150+5(15&5R434w20.45h42*5d4v4.-pm43*5/c432,)-/5232.+/)/
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26 LQvQHNzQGRFKLPRKARQMQJgyRNLRFOHFEHOPQGRbyRGNvNGNMgRPIQRPKPOHROMMEOHR�wIKHQDLyLPQB�RFKLPR(NMFH.ROMMEOHNLQGRFOCNPOHRFKLP)RbyRPIQROBKEMPRKARQMQJgyRLECCHNQGRbyR
PIQRLyLPQB,RNMRPINLRFOLQR�ELQAEHRIQOP�.

ScMKLJiINLKLlysisNJMsults

TYef`e_X]a_fbRfaYefVb[e]]^cTfRb`faYef_\ecd`^b_f
[e_\`^Se[fdSbvefwe`ef\bVU^]e[fabfU`bv^[efdf
\bVUd`d vefdcd]Q_^_fbcfaYefSd_^_fbRfaYef
Rb]]bw^cTfKPI_:fCO2feV^__^bc_,f,cd]fece`TQf
\bc_XVU bc,f`ecewdS]efece`TQfUecea`d bc,f
ece`TQf\b_a_,f\dU^ad]f\b_a,fdccXd]fwYb]e _Q_aeVf

\b_a,fLeve]^ze[f\b_afbRfece`TQf(LCOE)26,fCO2f
dSdaeVecaf\b_aZfTYefRb]]bw^cTf_e\ bc_fbRfaYef
dcd]Q_^_fU`e_ecafaYef`e_X]a_fdTT`eTdae[fd\`b__f
aYef`e_^[ec d],fae` d`Qfdc[f^c[X_a`^d]f_e\ab`_Zf
TYef[ead^]e[fS`edk[bwcfUe`f_e\ab`f^_fdvd^]dS]ef
^cfAccexf1Z

4.3

CO2NMmissiIKs

TdS]ef3fdc[fF^TX`ef9fU`e_ecafaYefS`edk[bwcfbRf
ece`TQ `e]dae[fCO2feV^__^bc_fd\`b__fd]]faYef
_\ecd`^b_ZfTYeQf^c[^\daefaYdaf6fV^]]^bcfabcce_fbRf
CO2fYdvefSeecfdvb^[e[fw^aYf_\ecd`^bfRES
H_7N,fdc[f9fV^]]^bcfw^aYf_\ecd`^bfRES H_Mdx,f
\bVUd`e[fabf2W18f]eve]_ZfTYda�_fdf48Nfdc[f
67Nf`e[X\ bc_fbRfeV^__^bc_f^cfaYefYed cTf
_e\ab`f`e_Ue\ ve]Q,f17Nfdc[f24Nf`e[X\ bc_f^cf

ece`TQ `e]dae[feV^__^bc_,fb`f1WNfdc[f15Nf
`e[X\ bc_f^cfbve`d]]fcd bcd]fT`eecYbX_efTd_f
eV^__^bc_ZfTYe_efCO2feV^__^bcf`e[X\ bc_fYdvef
Seecfd\Y^eve[f[e_U^aefdfU`bje\ae[f14NfT`bwaYf
^cfYedaf[eVdc[fSeaweecf2W18fdc[f2W3WZfTYef
[^_U]d\eVecafbRf\bd],fUedafdc[fb^]f^cfYed cTf
d]_bfVedc_f_^Tc^,\dcaf^VU`bveVeca_f^cfd^`f
qXd]^aQ,f^cfUd` \X]d`f^cfX`Sdcfd`ed_Zf

4.3.1

RNLNwMblNOhNMtOcMLOplMyOMO
kNyOKJlNOiLOmNN LgOthNO
PKJgKMmmNOfJKO
GJvNKLmNLtOtMKgNtOJfO
MLLuMlO7%OGHGO
KNduc JL,OMLdOputOIKNlMLdO
JLOMOstKJLgOfJJ LgOtJO
MchiNvNOzNKJ cMKbJLO
stMtusObyO2050.

FiguJMN9:NCO2NMmissiIKsNpMJNscMKLJiI.

5'150+5(15&5R434w20.45h42*5d4v4.-pm43*5/c432,)-/5232.+/)/
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TLblMN3:NBJMLkdIwKNIfNCO2NMmissiIKsNpMJNscMKLJiI.

2030SScUMTRiOP

CO2SUmiPPiOMP
2018SBTPUNiMUSS

(k+CO2*,-)

NECP_WAMSS

(k+CO2*,-)

RES H_7%SS

(k+CO2*,-)

RES H_MTxSS

(k+CO2*,-)

OiNS f5,895f f3,935f f2,244f f1,478f

GTPS f4,585f f4,333f f3,521f f2,W16f

COTNS f1,W31f f673f f488f �

PUTQS f881f f3W6f � �

ENUcQRiciQyS(diRUcQS+SHP) f1,291f f597f f661f f695f

WTPQUPS(NOM RUMUwTbNU)S f168f f2W4f f229f f229f

SuRpNuPSHUTQ � � f5Wf f137f

BiOmTPP � � � �

RES gTPSmix � f3Z64f f9f f8f

SONTR � � � �

AmbiUMQSUMURgy � � � �

TOQTN f13,851f f1W,W52f f7,2W2f f4,563

FiKLlNMKMJgyNcIKsump IK

TdS]ef4fU`e_eca_faYefS`edk[bwcfbRf,cd]fece`TQf
\bc_XVU bcfd\`b__fd]]faYef_\ecd`^b_,fw^aYfdf
Vb`ef[ead^]e[fS`edk[bwcfRb`faYef`e_^[ec d],f
ae` d`Qfdc[f^c[X_a`^d]f_e\ab`_fU`e_ecae[f^cf
Accexf1ZfTYeQfY^TY]^TYafaYefUbaec d]fRb`fdf
_^Tc^,\dcaf^c\`ed_ef^cf`ecewdS]efYedaf
Uecea`d bc27fR`bVf\X``ecaf]eve]_fbRfjX_afdSbvef
6Nf(Yd]RfaYef2W2Wfad`Tea)fabf22NfSQf2W3Wf
Xc[e`faYef\X``ecafUb]^\QfR`dVewb`k,fabf\Zf4WNf
w^aYfaYefdVS^ bX_fRES H_7Nf_\ecd`^bfdc[f\Zf
6WNfw^aYfaYef`d[^\d]fRES H_Mdxf_\ecd`^bZf
F^TX`ef1Wf^]]X_a`dae_fYbwfaYefaYe`Vd]fece`TQf
V^xfevb]ve_f^cfed\Yf_e\ab`fR`bVfaYef2W18fabf
2W3Wf_\ecd`^b_,fw^aYfdfT`d[Xd]fUYd_^cTfbXafbRf
Rb__^]fRXe]_fdc[f[bV^cdc\efbRf`ecewdS]efYedaZf
FX`aYe`f[ead^]_fbcfaYef_e\ab`^d]faYe`Vd]fece`TQf
V^xfbRfed\Yf_\ecd`^bf^_fU`bv^[e[f^cfAccexf2Zf

FX`aYe`f[ead^]_fbcfaYef_Yd`efbRfed\Yfece`TQf
_bX`\e�_f\bca`^SX bcfabfVee cTfaYefYed cTf
`eqX^`eVeca_fbRfed\Yf_e\ab ,̀fRb`faYef_\ecd`^b_f
dcd]Q_e[,fd`efU`e_ecae[f^cfaYefadS]e_f^cfAccexf3Zff
f
TYe_ef]eve]_fbRf`ecewdS]efUecea`d bcf^c\`ed_ef
SQfdcbaYe`f6 7Nfd\`b__fd]]fd[vdc\e[f_\ecd`^b_f
^RfaYef\bca`^SX bcfbRf`ecewdS]efe]e\a`^\^aQfabf
Yed cTf^_fd\\bXcae[fRb ,̀fSXafaY^_f^_fcbaf
^c\]X[e[fYe`ef^cfaYefbve`d]]f`ecewdS]efYedaf
_Yd`efabfdvb^[f[bXS]ef\bXc cTZfG^vecfaYdafaYef
_Yd`efbRf^VUb`ae[fYed cTfRXe]_fYd_fSeecf
`e[X\e[fabfdcfe_ Vdae[f34Nfdc[f17Nf^cfaYef
RES H_7Nfdc[fRES H_Mdxf_\ecd`^b_f
`e_Ue\ ve]Q,fR`bVf64Nf^cf2W18ZfI`e]dc[f^_fcbwf
^cfdfVX\Yf_a`bcTe`fUb_^ bcf^cfae`V_fbRfece`TQf
_e\X`^aQZ

4.3.2

27SEJCHELRIQOPRNLRFKMLNGQJQGROLRJQMQwObHQRIQOPRAKJRPIQRCEJCKLQRKARPIQROMOHyLNL.

5'150+5(15&5R434w20.45h42*5d4v4.-pm43*5/c432,)-/5232.+/)/
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ThNORNsH_7%OscNLMKiJO
dNmJLstKMtNsOthMtOMLO
Mmbi JusOtMKgNtOJfO40%O
KNLNwMblNOhNMtObyO2030OisO
bJthOpKMc cMlOMLdO
KNMlis c,OdisplMciLgO
impJKtNdOfJssilOfuNlsOwithO
iLdigNLJusOKNsJuKcNs.

FiguJMN10:NShLJMNIfNMKMJgyNsIuJcMsNiKNthMNIvMJLllN�KLlNMKMJgyNcIKsump IKNIfNthMN
JMsidMK Ll,NtMJ LJyNLKdNiKdustJiLlNsMctIJs.
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TLblMN4:NBJMLkdIwKNIfN�KLlNMKMJgyNcIKsump IKNLcJIssNLllNscMKLJiIsNmIdMllMd.

2030SScUMTRiOP

TOQTNS�MTNSUMUgyScOMPump OM
2018SBTPUNiMUS

'TWh*,-(
NECP_WAMS
'TWh*,-(

RES H_7%S
'TWh*,-(

RES H_MTxS
'TWh*,-(

OiNS f22Z43f f14Z97f f8Z54f f5Z62f

GTPS f22Z4Wf f21Z17f f17Z2Wf f9Z85f

COTNS f3ZW3f f1Z98f f1Z43f �

PUTQS f2Z3Wf fWZ8Wf � �

WTPQUPS(MOM RUP)S fWZ64f fWZ78f fWZ87f fWZ87f

ENUcQRiciQyS(diRUcQ) f3Z11f f2Z37f f2Z47f f1Z86f

ENUcQRiciQyS(hUTQSpumpP) fWZ26f f2Z69f f3ZW9f f3Z25f

SuRpNuPShUTQS&SdUUpSgUOQhURmTN � � f2Z82f f8Z1Wf

BiOmTPP f2Z93f f4Z83f f11Z66f f12Z14f

RES gTP fWZ11f fWZ79f f1Z86f f6Z37f

SONTR fWZ16f fWZ16f fWZ16f fWZ16f

AmbiUMQSUMURgy fWZ51f f6Z56f f7Z4Wf f7Z4Wf

RES h.$+) 
	�7

 
1
�	4
 

	�90
 
	4�17


RES .)+o+$% 
1�01
 
	�54
 
	�89
 
	�58


FOPPiNSfuUNPS&SUNUcQRiciQy f53Z15f f41Z21f f29Z71f f17Z88f

GRTMdSQOQTNS(iMcNSTNNSRES) f57Z88f f57ZW9f f57Z5Wf f55Z63f

RES H.$+)'%( 6�4� 

� 4
� 61�

RES H.$+)+)RES .)'%( 8�
� 
8� 48� 68�

Impo-+.d)fu.%s 64�
� 50� 	4� 17�

WhIlM systMmNLKKuLlNcIstsNLKdNcLpitLlNcIsts

F^TX`ef11fdc[fTdS]ef5fU`bv^[efdfS`edk[bwcfbRf
aYefdccXd]fwYb]e _Q_aeVf\b_a_fUe`f_\ecd`^b,f
^c\]X[^cTfece`TQfexUec[^aX`e,fCAPEXfdc[f
OPEXZfTY^_fT^ve_fdcf^c_^TYaf^cabfaYefe\bcbV^\f
\b_afbRfaYefcd bcd]fYedaf_XUU]Qf_Q_aeV_fdc[f

^a_f[e\d`Sbc^_d bcZfF^`_a,faYefVb[e]]^cTf`e_X]a_f
^c[^\daefaYdafRXaX`efdccXd]fwYb]e _Q_aeVf\b_a_f
bRfaYefNECP WAM,fRES H_7Nfdc[fRES
H_Mdxf_\ecd`^b_fd`efS`bd[]Qf^cf]^ce28,f`dcT^cTf
R`bVf�3Z7fabf�4fS^]]^bcfUe`fQed`29Zf

4.3.3

28PHQOLQRMKPQRPIOPRPIQRFOCNPOHROMGRO&MRFKLPLRKARNMFEBbQMPRLyLPQBLRIOvQRMKPRbQQMRAOFPKJQGRNMRPIQROMMEOHRwIKHQDLyLPQBRFKLPROMOHyLNLRKARPIQRGNAAQJQMPR
LFQMOJNKL.RTINLRLKBQwIOPREMGQJQLPNBOPQLRPIQRFKLPRKARLFQMOJNKLRwNPIRORINgIQJRLIOJQRKARAKLLNHRAEQHRLyLPQBLRwINFIRMQQGRPKRbQRJQCONJQGROMGRBONMPONMQG,ROMGR
ORLNgMNANFOMPRCJKCKJPNKMRKARwINFIRwKEHGRIOvQRPKRbQRJQCHOFQGRKvQJRPIQRMQxPRGQFOGQ.R

29 FKJRJQAQJQMFQ,RPIQLQRAEPEJQRIQOPNMgRLyLPQBLRFKLPLROJQRObKEPR1.2%RKARwIOPRIJQHOMG�LRGJKLLRNOPNKMOHRPJKGEFPRNLRCJKjQFPQGRPKRbQRNMR2030R(DECC,R2020).
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HighOlNvNlsOJfOKNLNwMblNO
NLNKgyOsupplyOMLdO
dNcMKbJLisM JLOJfOhNMtO
dJOLJtOLNcNssMKilyOlNMdOtJO
sigLi�cMLtOiLcKNMsNOiLO
cJstsOtJOmNNtOJuKOhNM LgO
KNquiKNmNLtsO�OthNO
Mddi JLMlOcJstOJfOcMpitMlO
iLvNstmNLtOisOmJKNOthMLO
bMlMLcNdObyOthNOsMviLgsO
iLONLNKgyONxpNLdituKN.

FiguJMN11:NAKKuLlNwhIlMNsystMmNcIstsNLcJIssNNscMKLJiIs.

TLblMN5:NBJMLkdIwKNIfNLKKuLlNwhIlM systMmNcIstsNpMJNscMKLJiI,NiKcludiKgNMKMJgyN
MxpMKdituJM,NCAPEXNLKdNOPEX.

2030SScUMTRiOP

WhONUSHUTQSSuppNySSyPQUmSCOPQS
2018SBTPUNiMUS

'"#&*,-(
NECP_WAMS

'"#&*,-(
RES H_7%S
'"#&*,-(

RES H_MTxS
'"#&*,-(

OiNS f1Z165f fWZ778f fWZ444f fWZ292f

GTPS fWZ935f fWZ884f fWZ718f fWZ411f

COTNS fWZW5Wf fWZW33f fWZW24f �

PUTQS fWZ154f fWZW54f � �

WTPQUPS(NOM RUMUwTbNU)S fWZW11f fWZW78f fWZW87f fWZW87f

SuRpNuPSHUTQ � � fWZW56f fWZ162f

BiOmTPP fWZ159f fWZ263f fWZ63Wf fWZ641f

RES gTPSmix � fWZW73f fWZ172f fWZ457f

SONTR � � � �

AmbiUMQSUMURgy � � � �

To+$%)fossi%)fu.%s >7412-> >2487-> >24777> >84798>

Di-.c+).%.c >84+87> >84172> >8418&> >84792>

H.$+)pump).%.c >848+-> >84+72> >84+8-> >84-++>

R.&.w$#%.s)+o+$% >842-9> >8411&> >848-8> >247&8>

To+$%).&.-g,).xp.&di+u-. >1488&> >749-+> >14887> >7488&>

A&&u$%is.d)CAPEX >84&2&> >847-1> >8497&>

O&M >84899> >842&7> >84729>

TOQTNSTMMuTNSUMURgySPyPQUmScOPQ O3.006O O3.669O O3.917O O4.031
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30AMMEOHNLQGRFOCNPOHRFKLPR+RKPIQJROMMEOHRFKLPL,RGNvNGQGRbyRPIQRPKPOHRIQOPNMgRJQqENJQBQMP.

TY^_f^_fSb`cefSQfaYef]eve]^ze[f\b_afbRfaYefYedaf
_XUU]^e[f\d]\X]d bc3Wf(F^TX`ef12)fwY^\Yf
^c[^\dae_faYdafaYefXc^af\b_afbRfaYefYedaf
[e]^ve`e[fabfaYef\bc_XVe`fvd`^e_fSeaweecf
�71Z5/MWYfRb`fNECP_WAM,f�76Z4/MWYf
(+7N)fRb`fRES H_7N,fdc[f�78Z7/MWYfRb`f
RES H_Mdxf(+1WN)Zff
f
F`bVfaYefUb^cafbRfv^ewfbRfCO2feV^__^bcf
`e[X\ bc,faYefVd`T^cd]f\b_afbRfRX`aYe`f
[e\d`Sbc^_^cTfaYefcd bcd]fYedaf_XUU]Qf

SeaweecfaYefNECP_WAMfdc[faYefRES H_7Nf
_\ecd`^bf^_f�86/aCO2,fdc[f�66/aCO2fw^aYfRES
H_Mdxf(_eefF^TX`ef13)ZfTYef]bwe`fVd`T^cd]f
\b_afbRfCO2f`e[X\ bc_fw^aYfaYefRES H_Mdxf
_\ecd`^bf\dcfSefexU]d^ce[fSQfdf\bVS^cd bcfbRf
e\bcbV^e_fbRf_\d]efd_faYef`ecewdS]efYedaf
_e\ab`fSe\bVe_faYef[bV^cdcafU]dQe`f^cfaYef
cd bcd]fYedaf_XUU]Q,fd_fwe]]fd_faYef_^Tc^,\dcaf
`e]^dc\efbcf]bw \b_af_X`U]X_fYedafw^aYf[^_a`^\af
Yed cTf^cfY^TYfYedaf[ec_^aQfd`ed_Z

FiguJMN12:NLMvMlizMdNcIstNIfNthMNhMLtN
suppliMd.

FiguJMN13:NCIstNIfNCO2NMmissiIKN
LbLtMmMKt,NwithNbJMLkdIwKNbMtwMMKN
cLpitLl,NO&MNLKdNMKMJgyNcIsts.

TYef\dU^ad]f^cve_aVecaf^cfcewfRES Hf_Q_aeV_f
Yd_fSeecfe_ Vdae[fdaf�9Z6fS^]]^bcfRb`faYefRES
H_7Nf_\ecd`^bfdc[f�12Z5fS^]]^bcfRb`faYef
RES H_Mdxf_\ecd`^b,f^c\]X[^cTf�WZ7fdc[f�3Z1f
S^]]^bcf^cf[^_a`^\afYed cTf^cR`d_a`X\aX`ef

`e_Ue\ ve]Qf(TdS]ef6)ZfTYdaf^_fdf25Nfdc[f6WNf
^c\`ed_efbcfaYef\dU^ad]f^cve_aVecafd__b\^dae[f
w^aYfaYefNd bcd]fEce`TQf&fC]^VdaefP]dc�_f
WAMf_\ecd`^bf(F^TX`ef14)Z
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ThNOcMpitMlOiLvNstmNLtO
KNquiKNdOtJOMchiNvNO40%O
JfOthNOLM JLMlOhNMtO
supplyOfKJmOKNLNwMblNO
sJuKcNsOMLdO7%OMLLuMlO
KNduc JLOiLOCO2O
NmissiJLsOisOMbJutOMOthiKdO
JfOthNO�30ObilliJLO
iLvNstmNLtONMKmMKkNdOfJKO
thNOLM JLMlONLNKgyO
KNtKJ�tOpKJgKMmmN.

FiguJMN14:NBJMLkdIwKNIfNRES HNsystMmN
CLpMxNpMJNscMKLJiI.

TLblMN6:NCLpitLlNMxpMKdituJMNpMJNRES HNsystMmNLcJIssNscMKLJiIs.

RES HSSyPQUmPSCAPEX NECP_WAMSS
(�bM)

RES H_7%SS
(�bM)

RES H_MTxSS
(�bM)

RES gTPSbOiNUR fWZW49f fWZ12Wf fWZ426f

BiOmTPPSbOiNUR fWZ122f f1ZW55f f1ZW55f

BiOmTPPSCHP fWZW28f fWZW28f fWZW28f

HUTQSpumpSLOwSTUmp f7Z476f f7Z688f f5Z985f

HUTQSpumpSHighSTUmp f�fff f�fff f1Z7W2f

SONTRSQhURmTN f�fff f�fff f�fff

SONTRSPVSfORShUTQ f�fff f�fff f�fff

RES gTPSHUTQSPump f�fff f�fff f�fff

RES gTPSCHP/fuUNScUNN f�fff fWZW15f fWZ193f

DiPQRicQShUT MgS(pNTMQS+SMUQwORk) f�fff fWZ654f f3ZW67f

TOTAL f7Z676f f9Z561f f12Z458
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JIbNCJML IK

WY^]ef^af^_f[^ \X]afabfSefexd\afwYecf\d]\X]d cTf
aYef^VUd\afbRf`ecewdS]efYedaf[eU]bQVecaf^cf
ae`V_fbRfjbSf\`ed bc,fdcfe_ VdaefYd_fSeecf
Vd[efYe`efRb]]bw^cTfaYefVeaYb[b]bTQfdUU]^e[f
^cfaYefUee` `ev^ewe[fdcd]Q_^_fSeY^c[fG`eecf
P]dcfI`e]dc[f(Cbccb]]Qf&fVd[fMdaY^e_ec,f2W14)Zf
TYefVeaYb[b]bTQfd__XVe_faYdafaYefdve`dTef
I`^_YfeVU]bQeefed`c_f�45,WWW/Qed`fdc[faYdaf
aYefjbSf\`ed bc_fd__b\^dae[fw^aYfdfT^vecf2W3Wf
RES Hf_\ecd`^bf^_f[^_a`^SXae[feqXd]]Qfbve`faY^_f
[e\d[e31fdc[fSec\YVd`ke[fdTd^c_afaYef2W18f
Sd_e]^ceZfIaf^_fd]_bfd__XVe[faYdafaYef^VUb`af
_Yd`efRb`f^cve_aVeca_,fO&M,fRb__^]fRXe]_fdc[f
S^bVd__f^_f6WN,f2WN,f9WN,fdc[f1WNf

`e_Ue\ ve]QZfI[ed]]Qfed\Yfae\Ycb]bTQfwbX][f
Ydvefdf_Ue\^,\f^VUb`af_Yd`efSXaf[XefabfaYef
cd_\ecaf_adaX_fbRfVdcQf]bw \d`SbcfYed cTf
ae\Ycb]bT^e_f^cfI`e]dc[,faYe_efd`ef\X``eca]Qfcbaf
dvd^]dS]efdc[fevecf^RfaYeQfwe`e,fwbX][fcbafSef
`e�e\ vefbRfwYdaf^_f]^ke]Qfabfb\\X`fd_faYeQf
Se\bVefU`bV^cecafRedaX`e_fbRfaYefI`^_YfYedaf
_e\ab Z̀f
f
TY^_f_^VU]^,e[fVeaYb[b]bTQf^c[^\dae_faYdaf
bve`f23,WWWfcewfjbS_fwbX][fSef\`edae[f^cfRX]]

VefeqX^vd]ecaf(FTE)fd_fdcfbXa\bVefbRf
d\Y^ev^cTfaYef4WNf`ecewdS]efYedafad`TeafRb`f
2W3WZf

4.4

31COCNPOHRQxCQMGNPEJQ,RO&MRFKLPLROMGRQMQJgyRFKLPLRFOHFEHOPQGRIOvQRbQQMROvQJOgQGRKvQJROR10RyQOJRCQJNKG.

TLblMN7:NJIbNcJML IKNpItMK LlNIfNJMKMwLblMNhMLtNdMplIymMKt.

2030SScUMTRiOP

JObScRUT OMSpOQUM TN 2018SBTPUNiMUSS
'"#&*,-(

NECP_WAMSS
'"#&*,-(

RES H_7%SS
'"#&*,-(

RES H_MTxSS
'"#&*,-(COPQSiQUm SpUMQSNOcTNNy

CTpiQTN 4WN � WZ3W7 WZ382 WZ498

O&M 8WN � WZW79 WZ129 WZ175

FOPPiNSfuUNP 1WN WZ23 WZ18 WZ13 WZW8

RESSfuUNP 9WN WZ14 WZ3W WZ77 1Z13

TOQTNSNOcTNSUxpUMdiQuRU WZ374 WZ872 1Z412f f1Z887

LOcTNSjObPS(FTE/yR) 8,317 19,371 31,372 41,931

NUwSjObPScRUTQUdS(FTE/yR) 11,053 23,055 33,614

AchiNviLgOthNO40%O
KNLNwMblNOhNMtOtMKgNtOJfO
scNLMKiJORES HObyO2030O
wJuldOKNsultOiLOthNO
cKNM JLOJfOJvNKO23,000O
LNwOjJbsOJvNKOthisO
dNcMdN.
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A\Y^ev^cTfaY^_fdVS^ bX_f4WNfad`TeafSQf2W3Wf
Vedc_fT`bw^cTfaYefU`b[X\ bcfbRf`ecewdS]ef
YedafSQfdcfdS_b]Xaef3Z4Nfeve`QfQed`fR`bVfaYef
\X``ecaf6Nf_Yd`eZfTY^_fw^]]f`eqX^`efdf`d[^\d]f
Vd`keafa`dc_Rb`Vd bc,fXc[e`U^cce[fSQf[eeUf
`eRb`VfbRfaYefYed cTf_e\ab`fw^aYfae\Ycb]bT^\d]f
^ccbvd bc,fa`d^c^cTfdc[fe[X\d bc,fd_fwe]]fd_f
^cR`d_a`X\aX`d]f[eve]bUVecaZfTY^_fU`e_eca_f
_^Tc^,\dcaf\Yd]]ecTe_fRb`fbX`f_b\^eaQ,fSXafaYef
Tbb[fcew_f^_faYdafaYefecv^`bcVecad]fdc[f_b\^b
e\bcbV^\f[^v^[ec[_fw^]]fSefve`Qf_^Tc^,\dcaZf
CdU^ad]f^cve_aVecaf^cfT`eecfae\Ycb]bT^e_,f
abTeaYe`fw^aYfaYe^`fbUe`d bcf&fVd^caecdc\e,f
dc[faYef[eve]bUVecafbRf]b\d]f_XUU]Qf\Yd^c_f^cf
^c[^TecbX_fS^bVd__fRXe]_,fw^]]f]ed[fabf
a`eVec[bX_fjbSf\`ed bcfbUUb`aXc^ e_,f^cf
Ud` \X]d`f^cfbX`f`X`d]f\bVVXc^ e_Zff
f
Af[ead^]e[f]^_afbRf\YdcTe_f^_f^c\]X[e[f^cfaY^_f
`eUb`a,fbXa]^c^cTfYbwfTbve`cVecafdc[f^c[X_a`Qf
\dcfwb`kfabTeaYe`fabf[e]^ve`fdf4WNf`ecewdS]ef
Yedafad`TeafSQf2W3WZfTYef]^_af^c\]X[e_f21fd\ bc_f
Rb`fTbve`cVecafd\`b__fUb]^\Qfdc[f`eTX]d bcf(7),f
,cdc\^d]f_adS^]^_d bcf(11)fdc[f\dUd\^aQfSX^][^cTf
(3)ZfIafd]_bf^c\]X[e_f19f^c[X_a`Q ]e[fd\ bc_faYef
`ecewdS]efYedaf_e\ab`f^_fU`eUd`e[fabf[`^vef^Rfdcf
dVS^ bX_fad`Teaf^_fUXaf^cfU]d\efd\`b__f\dUd\^aQf
SX^][^cTf(7),f^ccbvd bcf(4),fqXd]^aQfd__X`dc\ef(5)f
dc[fdwd`ece__ `d^_^cTf(3)Zff
f

He`efd`efdfcXVSe`fbRfY^TY]^TYa_fbRf\`b__
_e\ab`^d]fd\ bc_f`eqX^`e[:

OvNKMll,OthisOMLMlysisOpKJvidNsONvidNLcNOthMtOIKNlMLdOcMLOMLdO
shJuldOMdJptOMLOMmbi JusO40%OKNLNwMblNOhNMtOtMKgNt,OthMtOwillO
putOJuKOLM JLOJLOthNOKightOpMthOtJOMchiNvNOzNKJ cMKbJLOhNM LgO
byO2050.OThisOcMLObNOMchiNvNdOcJst N Nc vNlyOwithOthNO
cJuLtKy�sOLMtuKMlOKNLNwMblNONLNKgyOKNsJuKcNs,ObNLN� LgO
IKNlMLd�sObMlMLcNOJfOpMymNLtObyOMO�1ObilliJLOsMviLgOiLOimpJKtNdO
fJssilOfuNlsOcJmpMKNdOtJO2018.

TYefadS]efbcfaYefcexafUdTefU`bv^[e_fkeQf
[ead^]_fbRf\`b__ _e\ab`^d]fVed_X`e_faYdafd`ef
d[vb\dae[fSQfaYefVeVSe`_fbRfRecewdS]ef
Ece`TQfI`e]dc[,fw^aYfaYe^`fd^V_,fU`bUb_e[f]ed[f

dc[f_XUUb`af`b]e_,faYefcexaf_aeU_fabfSef
Xc[e`adkecfdc[fad`Teaf[dae_,fdc[faYef]^ke]Qf
^VUd\a_fbRfcbafadk^cTfd\ bcZfAf\bVU]eaef]^_af
^_fUXafRb`wd`[f^cfAccexf4fbRfaY^_f`eUb`aZ

1Z UU[d cTfaYefSX^][^cTf`eTX]d bc_fdc[f
BERfd__e__VecafVeaYb[b]bTQfabf
d\\X`dae]Qf`e�e\afaYef[e\d`Sbc^_d bcf
Sece,a_fbRf`ecewdS]efYedaZ

2Z S^VU]^RQfd[V^c^_a`d vef&f`eTX]dab`Qf
`eqX^`eVecafSd``^e`_,fUd` \X]d`]Qf^cf
`e]d bcfabf,cdc\^d]f^c\ec ve_fRb`f
`ecewdS]efYedafae\Ycb]bT^e_fabf^c\`ed_ef
XUadkefdc[f`e[X\ef\bVU]^dc\ef\b_a_Z

3Z IVU]eVecafA` \]ef23fbRfaYefRecewdS]ef
Ece`TQfD^`e\ vef(REDII)fXc[e`faYefEUf
C]edcfEce`TQfPd\kdTefw^aYfdfVdc[dab`Qf
Y^TYfdVS^ bcfbRfdaf]ed_af3NfUe`fdccXVZ

4Z SeafG`eecfP`b\X`eVecafad`Tea_fRb`faYef
UXS]^\f_e\ab`fdafdfV^c^VXVfbRfdf2WNf
dccXd]f^c\`ed_ef^cf`ecewdS]efYedafdc[f
Vdc[daefaYdafd]]fcewfb`f`eU]d\eVecaf
Yed cTf_Q_aeV_fabfSef1WWNf`ecewdS]eZ

5Z W^[ecfaYef_XUUb`afRb`f`ecewdS]efYedaf^cf
aYefHbVefEce`TQfG`dca_fdc[f^cfaYef
SXUUb`afS\YeVefRb`fRecewdS]efHedaf
(SSRH),fdc[f_eekfwdQ_fabf^c\ec v^_ef
]d`TefYedafX_e`_fabfd[bUaf`ecewdS]efYedaf
_b]X bc_Z
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SU
cQ
OR PONicyS

ImpROvUmUMQ DUPcRip OM Aim LUTd SuppOR MgS
RONU NUxQSSQUp TTRgUQS

DTQU
ImpTcQSOfSDUNTyS
OMS2030SQTRgUQP

Bu
iNd
iM
gP

AllORES HO1O
O
BuildiLgO
RNgulM JLsO
PMKtOL

UU[daefBX^][^cTf
ReTX]d bc_fPd`afLf
\bVU]^dc\ef
U`b\e[X`efdc[f
BERfVeaYb[b]bTQf
abf`e�e\afU`bUe`]Qf
aYef
[e\d`Sbc^_d bcf
Sece,afbRf
`ecewdS]efYedaf
bU bc_Zf

ReVbvefPd`afLf
\bVU]^dc\ef&f
BERf
VeaYb[b]bTQf
Sd``^e`_fabfaYef
d[bU bcfbRf
`ecewdS]efYedaf
ae\Ycb]bT^e_f&f
[^_a`^\afYed cTZf

DHLGH SEAI,ff
REIfRGFI,f
I`BEA,f
I`DEA

d) C`b__ _e\ab`^d]f
wb`k^cTfT`bXUfabf
U`eUd`ef
`e\bVVec[d bc_Zf

S) PXS]^\d bcfbRf`ev^_e[f
VeaYb[b]bTQfdc[f
_b wd`efXU[daeZf

\) Rd^_efdwd`ece__fdc[f
e[X\daefBERf
d__e__b`_f&fd[v^_b`_Z

d) H1f2W21f
S) H2f2W21f
\) H2f2W21

De\^_^bc Vdke`_f
w^]]f\bc cXefabf
Sef[^_^c\ec v^_e[f
abfd[bUaf\b_a
e e\ vef
[e\d`Sbc^_d bcf
_b]X bc_Zf

CR
OP
P
PU
cQ
OR
iT
N

AllORES HO2O
O
SimplifyO
KNgulMtJKyO&O
MdmiListKM vNO
KNquiKNmNLts

Te`V_f&f
\bc[^ bc_fdc[f
U`b\e[X`e_fRb`f
RXc[^cTf_\YeVe_f
abfSef_a`edV]^ce[f
dc[f_^VU]^,e[Zf
A\\e]e`daef
[^T^ad]^_d bcfbRf
U`b\e__e_ZfFb_ae`f
df\b]]dSb`d vef
dUU`bd\Yf
SeaweecfRXc[^cTf
dXaYb`^ e_f&f
^c[X_a`QZ

ReVbvef`e[f
adUefdc[f
d\\e]e`daef
d\\e__fabf
,cdc\^d]f
_XUUb`a_fSQf
\bc_XVe`_Z

SEAI,fDECC,f
DHLGHf
(BX^][^cTf
ReTX]d bc_),f
DAFMZ

REIfRGFI,f
I`BEA,f
I`DEAf

d) Cb [e_^TcfdUU`bd\Yf
abf_\YeVe_f
d[V^c^_a`d bcZf

S) PXS]^_Yfjb^cafQXd]^aQf
A__X`dc\efdc[f
Cbc_XVe`fP`bae\ bcf
CYd`ae Z̀f

\) Icve_aVecaf^cf
e \^ecaf
d[V^c^_a`d vef
_Q_aeV_Zf

[) AccXd]f`ev^ewfbRf
U`bT`e__fSQfjb^caf
_aee`^cTf\bVV^ eeZ

d) H1f2W21f
S) H2f2W21f
\) H2f2W21f
[) AccXd]

Fd^]X`efabf
VbS^]^_efU`^vdaef
dc[f_adaef
^cve_aVecaf^cfREf
ae\Ycb]bT^e_fdc[f
\bc cX^cTf
[eUec[ec\efbcf
Rb__^]fRXe]_f^cfaYef
Yedaf_e\ab Z̀f

CR
OP
P
PU
cQ
OR
iT
N

AllORES HO3O
O
RNLNwMblNO
HNMtO
ObligM JLO
SchNmN

IVU]eVecafA` \]ef
23fbRfREDIIfw^aYfdf
Vdc[dab`QfY^TYf
dVS^ bcfbRfdaf
]ed_af3NfUe`f
dccXVZf

TbfVdc[daefRXe]f
_XUU]^e`_fabf
^c\`ed_efaYef
_Yd`efbRfRES Hf
^cfaYe^`f_XUU]Qf
SQf3NfUe`fQed Z̀

DECC,f
DeUd`aVecaf
bRfT̀ dc_Ub`a,f
NORA

REI,ff
RGFI,f
I`BEA,f
I`DEA

d) E_adS]^_Yf
d[V^c^_a`d vef_Q_aeVf
(\e` ,\d bc,fM&V,f
ea\Z)f

S) Ica`b[X\ bcfbRf
RecewdS]efHedaf
OS]^Td bcfS\YeVe,f
^cf]^cefw^aYf
a`dc_Ub_^ bcfbRf
REDIIZf

\) AccXd]f`ev^ewf^cfCAPf
SQf_aee`^cTf
\bVV^ eeZ

d) H1f2W21f
S) H1f2W21f
\) AccXd]

Cbc_XVe`f
\d``Q^cTf,cdc\^d]f
SX`[ecfbcf]d\kfbRf
\Yb^\eZf
Ac
\bVUe vece__,f
cbc \bVU]^dc\ef
w^aYfSDG�_,f
ESG�_Z

N
OM
RU
Pid
UM

TN

All RES HO4O
O
PublicOsNctJKO
gKNNLO
pKJcuKNmNLtO

PXS]^\f_e\ab`fabf
_eafG`eecf
P`b\X`eVecaf
ad`Tea_fdafdf
V^c^VXVfbRfdf
2WNfdccXd]f
^c\`ed_ef^cfRES HZf
A]]fcewfb`f
`eU]d\eVecafbRf
Yed cTf_Q_aeV_f
U`b\X`e[fabfSef
1WWNf`ecewdS]eZf

PXS]^\f_e\ab`fabf
Sef[`^ve`fRb`f
d[bU bcfbRf
`ecewdS]efYedaf
aY`bXTYfT`eecf
U`b\X`eVecaf
Ub]^\Qfdc[f
U`d\ \e_Z

DPER,ff
d]]fUXS]^\f
Sb[^e_Z

OGP,f
REI,f
RGFI,f
I`BEA,f
I`DEA

d) Mdc[daefdcfdccXd]f
^c\`ed_^cTf_Yd`efbRf
`ecewdS]efYed cTf^cf
aYefG`eecf
P`b\X`eVecaf
GX^[dc\efRb`faYef
PXS]^\fSe\ab Z̀f

S) E_adS]^_YfM&Vf
_Q_aeVfw^aYfdccXd]f
`eUb` cTZ

H2f2W21 P`evecaf�]b\ke[f
^c�fRb__^]fRXe]_f^cf
aYefUXS]^\f_e\ab Z̀

TU
R
TR
yS
&
SIM
du
PQ
Ry

AllORES H5O
O
NJL
KNsidNL MlO
sNctJKs,OiLcl.O
iLdustKyO&O
ETSOsNctJKsO

W^[ecfdc[f
^VU`bvef_XUUb`a_f
Rb`fRES Hf^cfaYef
cbc `e_^[ec d]f
_e\ab`_ZfSeekf
wdQ_fabf
^c\ec v^_ef]d`Tef
X_e`_fbRfYedafabf
d[bUafRES H,f
^c\]X[^cTf^cfYd`[f
abf[e\d`Sbc^_ef
_e\ab`_,f^cf
Ud` \X]d`f^c[X_a`Qf
dc[fETSf_e\ab Z̀f

SXUUb`afaYef
[e\d`Sbc^_d bcf
bRfaYef^c[X_a`^d]f
_e\ab`fdc[f
ec\bX`dTef
e \^ecafX_efbRf
RESf`e_bX`\e_Zf

DECC,ff
SEAI

REI,ff
RGFI,f
I`BEA,f
I`DEA

d) IVU`bvefdc[fw^[ecf
SSRHf_XUUb`a_fRb`f
S^bVd__,f`ecewdS]ef
Td_,fYedafUXVUfdc[f
[^_a`^\afYed cTf
_Q_aeV_Zf

S) ReVbvef\d`Sbcfadxf
exeVU bcfRb`fRb__^]
RXe]fSd_e[fCHPZf

\) Ic\`ed_ef\d`SbcfadxZf
[) Dead^]e[f_aX[QfbRfETSf

dc[fcbc ETSf_e\ab`_f
bcf]d`TefYedafX_e`_f
_b]X bc_Zf

H2f2W21 RES Hf`eVd^c_f
Xc\bVUe ve,f
Yd`[fabf
[e\d`Sbc^_ef
_e\ab`_f]dTT^cTf
SeY^c[fdc[faYe^`f
e\bcbV^\fd\ v^aQf
Se^cTf^VUd\ae[Z

RU
Pi
dU
M
TN

AllORES H6O
O
WidNKO
dJmNs cO
gKMLtO
suppJKtsO

ExUdc[f`dcTef
RES Hf
ae\Ycb]bT^e_f
e]^T^S]efRb`fHbVef
Ece`TQfG`dca_f
dc[fb e`fVb`ef
bU bc_fabf
YbVebwce`_,f
^c\]X[^cTfRb`fYd`[f
abf`ea`b,afYbVe_Z

ReVbvef
Sd``^e`_fabf
d[bU bcfdc[f
^c\ec v^_efdf
w^[e`f`dcTefbRf
RES HfbU bc_Z

SEAI,ff
DECC

REI,ff
RGFI,f
I`BEA,f
I`DEA

d) Ic\ec v^_efS^bece`TQf
_b]X bc_fdc[f[^_a`^\af
Yed cTf_XS_ad bc_Zf

S) Re]dxfVdxfHLIf
`eqX^`eVecafRb`fYedaf
UXVU_f`ea`b,a_Zf

BX[Teaf
2W22

MX\YfbRfaYef
ex^_ cTfYbX_^cTf
_ab\kfw^]]f`eVd^cf
bcfRb__^]fRXe]_fRb`f
aYefRb`e_eedS]ef
RXaX`eZ

DR43RD



RMfMJMKcMs



5'150+5(15&5R4f4,43c4/

Cd]vbfBXec[^dfE,fTZfKZf(2W19)Zf7829>R=�<=m=<5>
5:>5(=>'PCC>G,3/=63<=0>f:9>N; :<;6>G9==<(:,0=>
G;0>'<v=<5:93=04fGecevd:fIPCCZf

COFORDZf(2W18)ZfW::/>S,))6.>;</>D=m;</>:<>
5(=>'06;</>:f>'9=6;</>5:>787-4fCOFORDfWbb[f
MbS^]^_d bcfdc[fP`b[X\ bcfFb`e\d_ cTf
G`bXUZf

DAFMZf(2W2W)ZfF:9=05>S5; 0 c0,>'9=6;</>78784f
WexRb`[:fDeUd`aVecafbRfAT`^\X]aX`e,fFbb[fdc[f
Md`^ceZf

Cbccb]]Q,fDZ,f&fVd[fMdaY^e_ec,fBZf(2W14,f7f28)Zf
Afae\Yc^\d]fdc[fe\bcbV^\fdcd]Q_^_fbRfbcef
Ubaec d]fUdaYwdQfabf1WWNf`ecewdS]efece`T`Qf
_Q_aeVf(Rb`fI`e]dc[)Zf'<5=9<; :<;6>j:,9<;6>:f>
S,05;3<;b6=>E<=9*.>P6;<<3<*>;</>M;<;*=m=<5,ff
UZfVb]ZfW1Zf

DECCZf(2W19)ZfC63m;5=>Ac :<>P6;<4fDXS]^c:f
DeUd`aVecafbRfaYefEcv^`bcVeca,fC]^Vdaefdc[f
CbVVXc^\d bc_Zf

DECCZf(2W2W)ZfN; :<;6>E<=9*.>&>C63m;5=>P6;<>
7872 78184fDXS]^c:fDeUd`aVecafbRf
CbVVXc^\d bc_,fC]^VdaefA\ bcf&f
Ecv^`bcVecaZf

D`fPdX]fDedce,fLZfMZf(2W2W,fNbveVSe`)ZfO,9>
Z=9:>=>M3003:<>F,5,9=>R=):954fRea`^eve[fR`bVf
E]e\a`^\^aQfA__b\^d bcfbRfI`e]dc[:f
Y U_://ed^`e]dc[Z\bV/wU
\bcaeca/XU]bd[_/2W2W/11/OX` Ze`b e M^__^b
c FXaX`e ReUb`aZU[Rf

GAIZf(2W2W)ZfS59;5=*.>f:9>G=:5(=9m;6>E<=9*.>
D=v=6:)m=<5>5:>78184fGebaYe`Vd]fA__b\^d bcf
bRfI`e]dc[f(\bVVXc^\d bcfabfRESfHPIf_aee`^cTf
\bVV^ ee)Zf

I`BEAf&fC`eZf(2W19)ZfB3:*;0>S,))):95>Sc(=m=4>
M:b36303<*>;<>'930(>B3:*;0>'</,059.>w35(>P:63c.>;</>
Ac :<4fff

I`DEAZf(2W2W)Zf'<5=9<;6>9=v3=w>:f>5(=>):5=< ;6>:f>
0,9)6,0>(=;5>3<>'9=6;</>b.>7818,>b;0=/>:<>5(=>
H=;5>R:;/m;)>E,9:)=>05,/.4ff

JZfM\Ec^`Q,fPZfCZf(2W13)ZfHbwfVX\YfT`d__]dc[f
S^bVd__f^_fdvd^]dS]ef^cfI`e]dc[f^cfex\e__fbRf
]^ve_ab\kf`eqX^`eVeca_?f'930(>J:,9<;6>:f>
A*93c,65,9;6>;</>F::/>R=0=;9c(,>v:64-7,ff
UUZf67�8WZf

Pe`__bcfU,fMZfBZf(2W14/2W19)ZfHedafRbd[VdUf
EX`bUe:fI[ec RQ^cTf_a`daeT^\fYedaf_Qce`TQf
`eT^bcf(XU[dae[fw^aYfI`^_YfAa]d_f_aX[Qf`e_X]a_)Zf
E<=9*.>P:63c.>782+,>v:647+,f663 681Zf

R^\d`[bZf(2W16)ZfB3:=<=9*.>S,))6.>3<>'9=6;</>
782->�>781-ZfSEAIZf

R^\Yd`[fO'SYed,fDZfMZf(2W17)ZfA__e__^cTfaYef
abad]faYeb`e \d],fdc[f,cdc\^d]]Qfv^dS]e,f
`e_bX`\efbRfS^bVeaYdcefRb`f^cje\ bcfabfdf
cdaX`d]fTd_fceawb`kf^cfdf`eT^bcZfA))63=/>E<=9*.,>
288,fUUZf237�256Zf

SEAIZf(2W13)ZfM=5(:/:6:*.>f:9>L:c;6>A,5(:935.>
R=<=w;b6=>E<=9*.>S59;5=*3=0ZfSEAI,fU`eUd`e[fSQf
RPSZf

SEAIZf(2W19)ZfE<=9*.>3<>'9=6;</> >7829>R=):95Zf
DXS]^c:fSX_ad^cdS]efEce`TQfAXaYb`^aQfbRf
I`e]dc[Zf

TbS^d_fNdeT]e`,fSZfSZf(2W15)ZfQXdc ,\d bcfbRf
aYefEX`bUedcf^c[X_a`^d]fYedaf[eVdc[fSQf
S`dc\Yfdc[faeVUe`daX`ef]eve]Zf'<5=9<; :<;6>
J:,9<;6>:f>E<=9*.>R=0=;9c(,fUUZf39:2W19�2W3WZ
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AKKMxN1.NDMtLilsNIfN�KLlNMKMJgyNcIKsump IKNfIJNthMN
scMKLJiIsNmIdMllMd

2030SScUMTRiOP

SUcQOR FuUN TUmpURTQuRUSgRTdU 2018SBTPUNiMUS
(TWh/yR)

NECP_WAMS
(TWh/yR)

RES H_7%S
(TWh/yR)S

RES H_MTxS
(TWh/yR)

RUPidUM TN O^] A]] 13 5 4 2

RUPidUM TN Gd_ A]] 7ZW3 5Z62 3Z34 �

RUPidUM TN Cbd] A]] 1Z8W WZ68 � �

RUPidUM TN Peda A]] 2Z29 WZ78 � �

RUPidUM TN D^`e\afe]e\ A]] 1Z56 WZ6W WZ6W WZ6W

RUPidUM TN Wd_ae_f(Nbc RecewdS]e) A]] � � � �

RUPidUM TN B^bVd__ A]] WZ33 WZ31 1Z78 1Z78

RUPidUM TN RES Td_fV^x A]] � WZ2W WZ54 1Z85

RUPidUM TN DHfV^x A]] � � 1Z66 4Z91

RUPidUM TN Sb]d` A]] WZ15 WZ16 WZ16 WZ16

RUPidUM TN AVS^ecafece`TQ A]] WZ32 4Z6W 4Z59 4Z59

RUPidUM TN HedafUXVUfe]e\ A]] WZ16 1Z88 1Z97 1Z97

RUPidUM TN RecewdS]e_fabad] A]] WZ79 5Z28 7ZW8 8Z39

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 7Z95 12Z41 12Z1W 11Z17

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 12Z26 5ZW7 4Z94 4Z56

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 6Z73 2Z1W 2ZW4 1Z89

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC � � � �

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) PH:f>4WWºC � � � �

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) A]] 26Z94 19Z57 19ZW9 17Z61

TUR TRy O^] A]] 3Z12 2Z42 � �

TUR TRy Gd_ A]] 6Z19 4Z81 4Z41 1Z25

TUR TRy Cbd] A]] � � � �

TUR TRy Peda A]] � � � �

TUR TRy D^`e\afe]e\ A]] WZ6W WZ6W WZ6W �

TUR TRy Wd_ae_f(Nbc RecewdS]e) A]] � � � �

TUR TRy B^bVd__ A]] WZ3W WZ65 2ZW1 2ZW1

TUR TRy RES Td_fV^x A]] WZW9 WZ24 WZ31 1ZW6

TUR TRy DHfV^x A]] � � 1ZW9 3Z22

TUR TRy Sb]d` A]] � � � �

TUR TRy AVS^ecafece`TQ A]] WZ2W 1Z69 1Z9W 1Z9W

TUR TRy HedafUXVUfe]e\ A]] WZ13 WZ72 WZ81 WZ81

TUR TRy RecewdS]e_fabad] A]] WZ59 2Z58 4Z22 4Z97

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 3Z13 7ZW6 7ZW6 6Z5W

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 4Z83 2Z88 2Z88 2Z65

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 2Z66 1Z19 1Z19 1Z1W

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC � � � �

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) PH:f>4WWºC � � � �

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) A]] 1WZ62 11Z13 11Z14 1WZ25

IMduPQRy O^] A]] 6ZWW 7Z82 4Z1W 3Z88

IMduPQRy Gd_ A]] 9Z19 1WZ74 9Z45 8Z6W

IMduPQRy Cbd] A]] 1Z22 1Z3W 1Z43 �

IMduPQRy Peda A]] WZW1 WZW2 � �

IMduPQRy D^`e\afe]e\ A]] WZ95 1Z16 1Z26 1Z26

IMduPQRy Wd_ae_f(Nbc RecewdS]e) A]] WZ64 WZ78 WZ87 WZ87

IMduPQRy B^bVd__ A]] 2Z28 3Z86 7Z68 7Z68

IMduPQRy RES Td_fV^x A]] WZW3 WZ34 1ZW1 3Z47

IMduPQRy DHfV^x A]] � � � �
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2030SScUMTRiOP

SUcQOR FuUN TUmpURTQuRUSgRTdU 2018SBTPUNiMUS
(TWh/yR)

NECP_WAMS
(TWh/yR)

RES H_7%S
(TWh/yR)S

RES H_MTxS
(TWh/yR)

IMduPQRy Sb]d` A]] � � � �

IMduPQRy AVS^ecafece`TQ A]] WZWW WZ27 WZ9W WZW9

IMduPQRy HedafUXVUfe]e\ A]] � WZW9 WZ3W WZ3W

IMduPQRy RecewdS]e_fabad] A]] 2Z28 4Z48 9Z59 12ZW5

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q � � � �

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC � � � �

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 6Z52 8Z47 8Z66 8Z65

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC 5Z18 6Z73 6Z88 6Z87

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) PH:f>4WWºC 8Z62 11Z19 11Z45 11Z43

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) A]] 2WZ32 26Z38 27ZWW 26Z95

TOQTN O^] A]] 22Z43 14Z97 8Z54 5Z62

TOQTN Gd_ A]] 22Z4W 21Z17 17Z2W 9Z85

TOQTN Cbd] A]] 3ZW3 1Z98 1Z43 �

TOQTN Peda A]] 2Z3W WZ8W � �

TOQTN D^`e\afe]e\ A]] 3Z11 2Z37 2Z47 1Z86

TOQTN Wd_ae_f(Nbc RecewdS]e) A]] WZ64 WZ78 WZ87 WZ87

TOQTN B^bVd__ A]] 2Z93 4Z83 11Z47 11Z47

TOQTN RES Td_fV^x A]] WZ11 WZ79 1Z86 6Z37

TOQTN DHfV^x A]] � � 2Z74 8Z13

TOQTN Sb]d` A]] WZ16 WZ16 WZ16 WZ16

TOQTN AVS^ecafece`TQ A]] WZ51 6Z56 7Z4W 7Z4W

TOQTN HedafUXVUfe]e\ A]] WZ26 2Z69 3ZW8 3ZW8

TOQTN RecewdS]e_fabad] A]] 3Z72 12Z34 2WZ89 25Z4W

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 11ZW8 19Z47 19Z17 17Z67

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 17ZW9 7Z95 7Z82 7Z21

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 15Z91 11Z75 11Z9W 11Z63

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC 5Z18 6Z73 6Z88 6Z87

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f>4WWºC 8Z62 11Z19 11Z45 11Z43

TOQTN G`dc[fabad]f(^c\]fd]]fRES) A]] 57Z76 57ZW9 57Z22 54Z81

TOQTN DHfV^x Meeaf[^_aScfdc[f_ab`dTef]b__ � � WZ27 WZ81

TOQTN D^`e\afe]e\ CHPfTece`dae[fe]e\a`^\^aQ � WZ37 WZ37 WZ37

DistJictNhML KgNhMLtNbyNfuMl

DHSCOmpOMUMQSFuUN 2018SBTPUNiMUSS
(TWh/yR)

NECP_WAMSS
(TWh/yR)

RES H_7%SS
(TWh/yR)

RES H_MTxSS
(TWh/yR)

SONidSbiOmTPP WZWW WZ19 WZ68

RES gTPSmix WZWW WZWW WZWW

HUTQSpumpSUNUc WZWW WZW1 WZ17

WTPQUShUTQ f WZWW 2Z82 8Z1W

SONTR WZWW WZWW WZWW

HPSAmbiUMQ WZWW WZWW WZWW
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TItLlsNwithNDHNLssigKMdNtINiKdividuLlNfuMls

2030SScUMTRiOP

SUcQOR FuUN TUmpURTQuRUSgRTdU 2018SBTPUNiMUS
(TWh/yR)

NECP_WAMS
(TWh/yR)

RES H_7%S
(TWh/yR)S

RES H_MTxS
(TWh/yR)

TOQTN O^]f A]] f22Z43f f14Z97f f8Z54f f5Z62f

TOQTN Gd_f A]] f22Z4Wf f21Z17f f17Z2Wf f9Z85f

TOQTN Cbd]f A]] f3ZW3f f1Z98f f1Z43f f fff

TOQTN Pedaf A]] f2Z3Wf fWZ8Wf f fff f fff

TOQTN D^`e\afe]e\ A]] f3Z11f f2Z37f f2Z47f f1Z86f

TOQTN Wd_ae_f(Nbc RecewdS]e)f A]] fWZ64f fWZ78f fWZ87f fWZ87f

TOQTN B^bVd__ A]] f2Z93f f4Z83f f11Z66f f12Z14f

TOQTN RES Td_fV^x A]] fWZ11f fWZ79f f1Z86f f6Z37f

TOQTN SX`U]X_/GebaYe`Vd] A]] f�fff f�fff f2Z82f f8Z1Wf

TOQTN Sb]d` A]] fWZ16f fWZ16f fWZ16f fWZ16f

TOQTN AVS^ecafece`TQ A]] fWZ51f f6Z56f f7Z4Wf f7Z4Wf

TOQTN HedafUXVUfe]e\ A]] fWZ26f f2Z69f f3ZW9f f3Z25f

TOQTN Tbad]f(Sd_e[fbcf[e]^vfRXe]_) A]] f57Z2Wf f5WZ37f f49Z94f f48ZW6f

TOQTN RecewdS]e_fabad] A]] f3Z72f f12Z34f f21ZW8f f26ZW8f

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q f11ZW8f f19Z47f f19Z17f f17Z67f

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC f17ZW9f f7Z95f f7Z82f f7Z21f

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC f15Z91f f11Z75f f11Z9Wf f11Z63f

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC f5Z18f f6Z73f f6Z88f f6Z87f

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC f8Z62f f11Z19f f11Z45f f11Z43f

TOQTN G`dc[fabad]f(^c\]fd]]fRES) A]] f57Z88f f57ZW9f f57Z5Wf f55Z63f

DR48RD
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AKKMxN2.NThMJmLlNMKMJgyNmixNpMJNsMctIJNLKdNpMJNscMKLJiIsN
mIdMllMd

2030SScUMTRiOP

SUcQOR EMURgySSOuRcU TUmpURTQuRUSgRTdU 2018SBTPUNiMU NECP_WAM RES H_7% RES H_MTx
RUPidUM TN O^]f A]] 49Z4N 24Z2N 23Z3N 9Z9N

RUPidUM TN Gd_f A]] 26Z1N 28Z7N 17Z5N WZWN

RUPidUM TN Cbd]f A]] 6Z7N 3Z5N WZWN WZWN

RUPidUM TN Pedaf A]] 8Z5N 4ZWN WZWN WZWN

RUPidUM TN D^`e\afe]e\ A]] 5Z8N 3Z1N 3Z2N 3Z4N

RUPidUM TN Wd_ae_f(Nbc RecewdS]e)f A]] WZWN WZWN WZWN WZWN

RUPidUM TN B^bVd__ A]] 1Z2N 1Z6N 9Z3N 1WZ1N

RUPidUM TN RES Td_fV^x A]] WZWN 1ZWN 2Z8N 1WZ5N

RUPidUM TN DHfV^x A]] WZWN WZWN 8Z7N 27Z9N

RUPidUM TN Sb]d` A]] WZ6N WZ8N WZ9N WZ9N

RUPidUM TN AVS^ecafece`TQ A]] 1Z2N 23Z5N 24Z1N 26Z1N

RUPidUM TN HedafUXVUfe]e\ A]] WZ6N 9Z6N 1WZ3N 11Z2N

RUPidUM TN RecewdS]e_fabad] A]] 2Z9N 27ZWN 37Z1N 47Z6N

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 29Z5N 63Z4N 63Z4N 63Z4N

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 45Z5N 25Z9N 25Z9N 25Z9N

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 25ZWN 1WZ7N 1WZ7N 1WZ7N

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC WZWN WZWN WZWN WZWN

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC WZWN WZWN WZWN WZWN

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

TUR TRy O^]f A]] 29Z3N 21Z7N WZWN WZWN

TUR TRy Gd_f A]] 58Z2N 43Z2N 39Z6N 12Z2N

TUR TRy Cbd]f A]] WZWN WZWN WZWN WZWN

TUR TRy Pedaf A]] WZWN WZWN WZWN WZWN

TUR TRy D^`e\afe]e\ A]] 5Z7N 5Z4N 5Z4N WZWN

TUR TRy Wd_ae_f(Nbc RecewdS]e)f A]] WZWN WZWN WZWN WZWN

TUR TRy B^bVd__ A]] 2Z8N 5Z8N 18ZWN 19Z6N

TUR TRy RES Td_fV^x A]] WZ8N 2Z2N 2Z8N 1WZ3N

TUR TRy DHfV^x A]] WZWN WZWN 9Z8N 31Z5N

TUR TRy Sb]d` A]] WZWN WZWN WZWN WZWN

TUR TRy AVS^ecafece`TQ A]] 1Z9N 15Z1N 17Z1N 18Z6N

TUR TRy HedafUXVUfe]e\ A]] 1Z2N 6Z5N 7Z3N 7Z9N

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 29Z5N 63Z4N 63Z4N 63Z4N

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 45Z5N 25Z9N 25Z9N 25Z9N

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 25ZWN 1WZ7N 1WZ7N 1WZ7N

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC WZWN WZWN WZWN WZWN

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC WZWN WZWN WZWN WZWN

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

IMduPQRy O^]f A]] 29Z5N 29Z6N 15Z2N 14Z4N

IMduPQRy Gd_f A]] 45Z2N 4WZ7N 35ZWN 31Z9N

IMduPQRy Cbd]f A]] 6ZWN 4Z9N 5Z3N WZWN

IMduPQRy Pedaf A]] WZ1N WZ1N WZWN WZWN

IMduPQRy D^`e\afe]e\ A]] 4Z7N 4Z4N 4Z7N 4Z7N

IMduPQRy Wd_ae_f(Nbc RecewdS]e)f A]] 3Z1N 2Z9N 3Z2N 3Z2N

IMduPQRy B^bVd__ A]] 11Z2N 14Z6N 28Z4N 28Z5N

IMduPQRy RES Td_fV^x A]] WZ1N 1Z3N 3Z7N 12Z9N

IMduPQRy DHfV^x A]] WZWN WZWN WZWN WZWN

IMduPQRy Sb]d` A]] WZWN WZWN WZWN WZWN

DR49RD
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2030SScUMTRiOP

SUcQOR EMURgySSOuRcU TUmpURTQuRUSgRTdU 2018SBTPUNiMU NECP_WAM RES H_7% RES H_MTx

IMduPQRy AVS^ecafece`TQ A]] WZWN 1ZWN 3Z3N 3Z3N

IMduPQRy HedafUXVUfe]e\ A]] WZWN WZ3N 1Z1N 1Z1N

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q WZWN WZWN WZWN WZWN

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC WZWN WZWN WZWN WZWN

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 32Z1N 32Z1N 32Z1N 32Z1N

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC 25Z5N 25Z5N 25Z5N 25Z5N

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC 42Z4N 42Z4N 42Z4N 42Z4N

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

TOQTN O^]f A]] 38Z8N 26Z2N 14Z9N 1WZ3N

TOQTN Gd_f A]] 38Z8N 37Z1N 3WZ1N 18ZWN

TOQTN Cbd]f A]] 5Z2N 3Z5N 2Z5N WZWN

TOQTN Pedaf A]] 4ZWN 1Z4N WZWN WZWN

TOQTN D^`e\afe]e\ A]] 5Z4N 4Z2N 4Z3N 3Z4N

TOQTN Wd_ae_f(Nbc RecewdS]e)f A]] 1Z1N 1Z4N 1Z5N 1Z6N

TOQTN B^bVd__ A]] 5Z1N 8Z5N 2WZWN 2WZ9N

TOQTN RES Td_fV^x A]] WZ2N 1Z4N 3Z3N 11Z6N

TOQTN DHfV^x A]] WZWN WZWN 4Z8N 14Z8N

TOQTN Sb]d` A]] WZ3N WZ3N WZ3N WZ3N

TOQTN AVS^ecafece`TQ A]] WZ9N 11Z5N 12Z9N 13Z5N

TOQTN HedafUXVUfe]e\ A]] WZ4N 4Z7N 5Z4N 5Z6N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 19Z2N 34Z1N 33Z5N 32Z2N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 29Z6N 13Z9N 13Z7N 13Z2N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 27Z5N 2WZ6N 2WZ8N 21Z2N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC 9ZWN 11Z8N 12ZWN 12Z5N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC 14Z9N 19Z6N 2WZWN 2WZ9N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

TItLlNwithNhMLtNsuppliMdNbyNdistJictNhML KgNbJIkMKNdIwKNpMJNhMLtNsIuJcM
2030SScUMTRiOP

SUcQOR EMURgySSOuRcU TUmpURTQuRUSgRTdU 2018SBTPUNiMU NECP_WAM RES H_7% RES H_MTx

TOQTN O^]f A]] 38Z7N 26Z2N 14Z8N 1WZ1N

TOQTN Gd_f A]] 38Z7N 37Z1N 29Z9N 17Z7N

TOQTN Cbd]f A]] 5Z2N 3Z5N 2Z5N WZWN

TOQTN Pedaf A]] 4ZWN 1Z4N WZWN WZWN

TOQTN D^`e\afe]e\ A]] 5Z4N 4Z2N 4Z3N 3Z3N

TOQTN Wd_ae_f(Nbc RecewdS]e)f A]] 1Z1N 1Z4N 1Z5N 1Z6N

TOQTN B^bVd__ A]] 5Z1N 8Z5N 2WZ3N 21Z8N

TOQTN RES Td_fV^x A]] WZ2N 1Z4N 3Z2N 11Z5N

TOQTN SX`U]X_fHeda/GebaYe`Vd] A]] WZWN WZWN 4Z9N 14Z6N

TOQTN Sb]d` A]] WZ3N WZ3N WZ3N WZ3N

TOQTN AVS^ecafece`TQ A]] WZ9N 11Z5N 12Z9N 13Z3N

TOQTN HedafUXVUfe]e\ A]] WZ4N 4Z7N 5Z4N 5Z8N

TOQTN RecewdS]e_fabad] A]] 6Z4N 21Z6N 36Z7N 46Z9N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 19Z1N 34Z1N 33Z3N 31Z8N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 29Z5N 13Z9N 13Z6N 13ZWN

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 27Z5N 2WZ6N 2WZ7N 2WZ9N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC 9ZWN 11Z8N 12ZWN 12Z4N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC 14Z9N 19Z6N 19Z9N 2WZ5N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

DR50RD
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AKKMxN3.NShLJMNIfNMKMJgyNsIuJcMsNiKNmMM KgNthMNhML KgN
JMquiJMmMKtNIfNMLchNsMctIJ,NpMJNscMKLJiIsNmIdMllMd

2030SScUMTRiOP

SUcQOR EMURgySSOuRcU TUmpURTQuRUSgRTdU 2018SBTPUNiMU NECP_WAM RES H_7% RES H_MTx

RUPidUM TN O^]f A]] 52Z3N 23Z7N 22Z3N 8Z8N

RUPidUM TN Gd_f A]] 27Z6N 28Z2N 16Z8N WZWN

RUPidUM TN Cbd]f A]] 3Z5N 2Z6N WZWN WZWN

RUPidUM TN Pedaf A]] 4Z5N 2Z8N WZWN WZWN

RUPidUM TN D^`e\afe]e\ A]] 7Z7N 3Z4N 3Z4N 3Z4N

RUPidUM TN Wd_ae_f(Nbc RecewdS]e)f A]] WZWN WZWN WZWN WZWN

RUPidUM TN B^bVd__ A]] 1Z2N 1Z4N 7Z7N 7Z7N

RUPidUM TN RES Td_fV^x A]] WZWN 1ZWN 2Z7N 9Z3N

RUPidUM TN DHfV^x A]] WZWN WZWN 9Z5N 33Z2N

RUPidUM TN Sb]d` A]] WZ7N WZ9N WZ9N WZ9N

RUPidUM TN AVS^ecafece`TQ A]] 1Z6N 25Z6N 25Z7N 25Z7N

RUPidUM TN HedafUXVUfe]e\ A]] WZ8N 1WZ4N 11ZWN 11ZWN

RUPidUM TN RecewdS]e_fabad] A]] 3Z5N 28Z9N 37ZWN 43Z6N

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 29Z5N 63Z4N 63Z4N 63Z4N

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 45Z5N 25Z9N 25Z9N 25Z9N

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 25ZWN 1WZ7N 1WZ7N 1WZ7N

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC WZWN WZWN WZWN WZWN

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC WZWN WZWN WZWN WZWN

RUPidUM TN G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

TUR TRy O^]f A]] 28Z7N 21Z2N WZWN WZWN

TUR TRy Gd_f A]] 57ZWN 42Z2N 38Z7N 11ZWN

TUR TRy Cbd]f A]] WZWN WZWN WZWN WZWN

TUR TRy Pedaf A]] WZWN WZWN WZWN WZWN

TUR TRy D^`e\afe]e\ A]] 7ZWN 5Z9N 5Z9N WZWN

TUR TRy Wd_ae_f(Nbc RecewdS]e)f A]] WZWN WZWN WZWN WZWN

TUR TRy B^bVd__ A]] 2Z7N 5Z1N 15Z2N 15Z2N

TUR TRy RES Td_fV^x A]] WZ8N 2Z1N 2Z8N 9Z3N

TUR TRy DHfV^x A]] WZWN WZWN 1WZ9N 38Z1N

TUR TRy Sb]d` A]] WZWN WZWN WZWN WZWN

TUR TRy AVS^ecafece`TQ A]] 2Z3N 16Z4N 18Z6N 18Z6N

TUR TRy HedafUXVUfe]e\ A]] 1Z5N 7Z1N 7Z9N 7Z9N

TUR TRy RecewdS]e_fabad] A]] 5Z8N 23Z7N 36Z5N 43Z1N

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 29Z5N 63Z4N 63Z4N 63Z4N

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 45Z5N 25Z9N 25Z9N 25Z9N

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 25ZWN 1WZ7N 1WZ7N 1WZ7N

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC WZWN WZWN WZWN WZWN

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC WZWN WZWN WZWN WZWN

TUR TRy G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

IMduPQRy O^]f A]] 3WZ3N 3WZ5N 16ZWN 15Z1N

IMduPQRy Gd_f A]] 46Z3N 41Z8N 36Z8N 33Z5N

IMduPQRy Cbd]f A]] 3Z1N 3Z9N 4Z3N WZWN

IMduPQRy Pedaf A]] WZWN WZ1N WZWN WZWN

IMduPQRy D^`e\afe]e\ A]] 6ZWN 5ZWN 5Z4N 5Z4N

IMduPQRy Wd_ae_f(Nbc RecewdS]e)f A]] 3ZWN 2Z5N 2Z8N 2Z8N

IMduPQRy B^bVd__ A]] 11Z1N 13Z4N 25Z9N 25Z9N

DR51RD



5'150+5(15&5A334x5(

2030SScUMTRiOP

SUcQOR EMURgySSOuRcU TUmpURTQuRUSgRTdU 2018SBTPUNiMU NECP_WAM RES H_7% RES H_MTx

IMduPQRy RES Td_fV^x A]] WZ1N 1Z2N 3Z5N 12ZWN

IMduPQRy DHfV^x A]] WZWN WZWN WZWN WZWN

IMduPQRy Sb]d` A]] WZWN WZWN WZWN WZWN

IMduPQRy AVS^ecafece`TQ A]] WZWN 1Z2N 3Z9N 3Z9N

IMduPQRy HedafUXVUfe]e\ A]] WZWN WZ4N 1Z3N 1Z3N

IMduPQRy RecewdS]e_fabad] A]] 11Z1N 15Z8N 33Z3N 41Z8N

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q WZWN WZWN WZWN WZWN

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC WZWN WZWN WZWN WZWN

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 32Z1N 32Z1N 32Z1N 32Z1N

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC 25Z5N 25Z5N 25Z5N 25Z5N

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC 42Z4N 42Z4N 42Z4N 42Z4N

IMduPQRy G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

TOQTN O^]f A]] 4WZWN 26Z2N 15ZWN 9Z9N

TOQTN Gd_f A]] 39Z9N 37Z1N 3WZ2N 17Z3N

TOQTN Cbd]f A]] 2Z7N 2Z7N 2ZWN WZWN

TOQTN Pedaf A]] 2ZWN 1ZWN WZWN WZWN

TOQTN D^`e\afe]e\ A]] 6Z9N 4Z6N 4Z8N 3Z6N

TOQTN Wd_ae_f(Nbc RecewdS]e)f A]] 1Z1N 1Z1N 1Z3N 1Z3N

TOQTN B^bVd__ A]] 5ZWN 7Z5N 17Z4N 17Z4N

TOQTN RES Td_fV^x A]] WZ2N 1Z3N 3Z1N 1WZ5N

TOQTN DHfV^x A]] WZWN WZWN 5Z5N 19Z2N

TOQTN Sb]d` A]] WZ3N WZ3N WZ3N WZ3N

TOQTN AVS^ecafece`TQ A]] 1Z1N 12Z8N 14Z4N 14Z4N

TOQTN HedafUXVUfe]e\ A]] WZ6N 5Z2N 6ZWN 6ZWN

TOQTN RecewdS]e_fabad] A]] 6Z7N 21Z9N 35Z3N 42Z7N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 19Z1N 34Z9N 34Z8N 34Z8N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 29Z4N 14Z2N 14Z2N 14Z2N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 27Z5N 2WZ3N 2WZ3N 2WZ3N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC 9ZWN 11Z5N 11Z5N 11Z5N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC 15ZWN 19Z1N 19Z1N 19Z1N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

DR52RD
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TItLlNwithNhMLtNsuppliMdNbyNdistJictNhML KgNbJIkMKNdIwKNpMJNhMLtNsIuJcM

2030SScUMTRiOP

SUcQOR EMURgySSOuRcU TUmpURTQuRUSgRTdU 2018SBTPUNiMU NECP_WAM RES H_7% RES H_MTx

TOQTN O^]f A]] 4WZWN 26Z2N 14Z9N 9Z7N

TOQTN Gd_f A]] 39Z9N 37Z1N 3WZWN 17ZWN

TOQTN Cbd]f A]] 2Z7N 2Z7N 1Z9N WZWN

TOQTN Pedaf A]] 2ZWN 1ZWN WZWN WZWN

TOQTN D^`e\afe]e\ A]] 6Z9N 4Z6N 4Z8N 3Z6N

TOQTN Wd_ae_f(Nbc RecewdS]e)f A]] 1Z1N 1Z1N 1Z3N 1Z3N

TOQTN B^bVd__ A]] 5ZWN 7Z5N 17Z6N 18Z1N

TOQTN RES Td_fV^x A]] WZ2N 1Z3N 3Z1N 1WZ3N

TOQTN Wd_aefHeda A]] WZWN WZWN 5Z6N 18Z4N

TOQTN Sb]d` A]] WZ3N WZ3N WZ3N WZ3N

TOQTN AVS^ecafece`TQ A]] 1Z1N 12Z8N 14Z4N 14Z2N

TOQTN HedafUXVUfe]e\ A]] WZ6N 5Z2N 6Z1N 7Z2N

TOQTN RecewdS]e_fabad] A]] 6Z7N 21Z9N 35Z1N 41Z9N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH:fHedafUXVUf`ed[Q 19Z1N 34Z9N 34Z6N 34Z2N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f<6WºC 29Z4N 14Z2N 14Z1N 14ZWN

TOQTN G`dc[fabad]f(^c\]fd]]fRES) SH,fHW:f6W 1WWºC 27Z5N 2WZ3N 2WZ2N 2WZWN

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f1WW 4WWºC 9ZWN 11Z5N 11Z4N 11Z3N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) PH:f>f4WWºC 15ZWN 19Z1N 19ZWN 18Z7N

TOQTN G`dc[fabad]f(^c\]fd]]fRES) A]] 1WWZWN 1WWZWN 1WWZWN 1WWZWN

DR53RD
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