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BlenmBeupml FTITLOFLD

SNETVHHD UNFSHSH Glewm aHFosTaTdlaim usBeum FouTeddmen EeImIS6TI(H
BTL T  QuUTHmENTHTY (PTG eHHNETE  auFsHmw  WHaID 2 _GFHID L L SHH6D
uwei(hHGloUmSH ReVHBTHDS OBTeriL OBTaTmHB6NT, LPEOTUTWEISET MWD E6VEHIT 60
utend  auemguLQoraienmsd Swnflés  Geuswnguw  sTevdHer (s CHemeulium(h
OaTLjurs Qsengey memdHudl oeujseflenmed 2022 @60l WAHW 30 H  Had)
SIMFFTMHUUINT BoUTHHNEG FISSUULLSIL 6T, DFHCHMU, QEengeu LNFHID DENDFF]T
HBeiegd  GWIUTHEHT DUTHETET  HWeLMIOUTED DM DIMDFFTENEU  DIEMLOFFJ BN 6N
IO () (- X SIMLDEFFT M6 2 LG WGeuTeTenm BwliusHEGLD, OFwevmenymas/
Semwplurengrs s semwdFsflar  QFweomeny Buwdssiul (b, SHMMEEG  GoLenLW
URBIGSTT PBmeusmiser, UsHdalser womiwd Osmifleoaty mlyemijaaier UmIGHmLL 6ot
SIMWOFFTN 2 U GHuede Fev dnl L IDFeYH6eT HLTHBHLILILL 6.

gH60 FHIUldenyg umIseNUYLeIb SWTfldalulL @bd JMDFFTME! 2 LG NHmS
UrsTenons  aFsHs Hewm  HTQSHTOTHIID  FouTeodeT, o eodbenmall  LOMHMILD
o aMBTL(BhF FrhHwiurhamen Qeaimiseni(h CaAw eusFsd) pGOTUTWBISET OMHMID
BevdaTer  UTeng  eudIULOLTEIN 20 TE  aueFhd OChHEHYHEG BameoBummen
Sreydemen  (peiieneushd MEBFEW  BThBeT  dmwller  BenweoCuprenr s lellhHEH S
G EmIHEHS S SIENLDGUT S BxFw QUTHNMTHTTSHMSLI ueOLIL(BSHSHIUSD S
aHTUTFSSULGSMG.

sTuet 2 1P| Gemmeuresr oD  BleweoBuprenr  olelHSHHI  LTmHEWTETEnM
adIunishg  Fogulésiul (heren 2 &8ss Oamaiend (WPIOWTWa BT @evmEIensulles
pensoBuprenr  SlelBeHEH RevdGamenr (SDGS) wpmid BIW FFauBsrs Gewiobalum(Haoel
o6nL_MH @ ewrmISU6iTeN umisefly (NDCs)  @evs@sEnL 6 GmriguwiTsGeu
SmebhHmaULTGWL. SHCUTMHSHW Waigshd OHMILD auFsHDS CQETaTmameien GFLIw
Gouemrgws &HTLHHIHCHHM WTHMEIHET, HEVHGHET WOHMID MLEOBMEBET  OHTLTUTS
(PEMDWTET  HUDSHMS FJHFH  HoMeHG gonyemLw  Fjaubss  sLUIUTHHEHSSE)
AemwumLbdl geuBeu aTemilLpL CarAw OsmeTemassamen Lenmmuley OQFUIULLD LOMMILD
SoempluGsaitd Gurmiiy  gempuler  Fsev  SFUNMIHEBGW 2 SHHCWTHLTILTS
UMBIaMID  umBUIL @UUmLGHUILUGHEID OFefleutenr uUTend  suemFLL QLOTEITMIL 65T
2 LG BHIHINTHN6NT (LPeTeneUBE M.

BlenevBumrent Tl (HoHd GHTHEBEIGBEHLST RMEVIHIHEUTN (GHMIBISTEV, LSHHUWBTED LOMHMILD
BEWILBTEL  euaiFHd  cpGoomumwis HLLEIGemeNns SWTHUUSHE FHD 6UMBInDHInIgU
SITF BHMICURTRIGEHSGLD JAMLFFTmeu Sigioduler ey HeoomBam wHmIdD FFTEIS
ByeuTs &SODOSMBHET 261 Th GOILIUTET ANNISHHE0HMET  UPEIGA|D, pGeuTUTWLIS
HLLEIBET FTiHS (PICHMMHMS BHUPD enTule] QFUIUBET ML TH B0 E)HM6N
SIML b OB TaTEUMS o _mIHIUBSHINSDEHTH o LG (el QFwMUTL 19 6M60TH
OxTLFAwrsl  Guewilsd OFain SSNBTE QUEIGLD  HDIGU6TEISETH S S enLUI60T 6ot
QR(HEISEneILILY  BINIEUSTOTE LN WeUTm 2 (HeUTd  (Wgujorer  sihHOeUT(H
fbpseosmeould  HTUusNETE QBTeTemnd WLLSHN Hmeouilh OCFuig o hHFsHs
sHOIWTs QFuOUBHSNGL alBHHHIMTHEILLBETENSH. SHBETL QT aUIFHHS SHlenmullet
BlemeoCGupren olalpeHH FOUBBLTS HUWOHEGH MWLFFTHUUTDITED LML BB L
AUMBIMMV 2 MIFILUBSHIUSDSTE FHBHIIUSHDCBHU  eueulIGuTg Osengeu  LIFSHLD
SIMDEFF] 2ML_TH SMHDFFTM6UDEG —alEhEHTURIEIGMN  FOFULIIUSDHESGHID, HTeLT6w(H
SIQYULUMLUTED DIMFFTM6UDHE (WICDHM DiMlbensulenst FLOFULINILSHESGHWD HLOUIQHMND
GmOameimemil(HLb.
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1. silewsw

2019.08.09 <o  HasHw, 2135/61 oo Gevdss AHIBFL  eufsHFHoTEN e TH
udrmslUGSSIUL(heTen B  auFsHld Osmeiens LHOID  epGeomUTWEISaT6T
SgliuenLuiled, eIFTeauUHL UbFH 6UHBL  BTeoLLGHSSTer (2023  2033)  BlewsoBummenst
aFsAL  urgsTiy  cwpCeoomurtwd SHLOwraiemn FBmeyous b  DLeueISHH60r
Grrasm@d. 6ngl QuTmenTHTy IIalHeHHF CFwaiwenpuimiaT adH0HTINe0H6T,
Gura@GHeaursha sl WMHMID HLIQLBIGET SpFWT auFHE HIGTalET LFHTer  1fleysenm@LD.
mBHOHTP0  Hlewmuled euFsd 2 musd, 2 (HeuTdhsbd HmID  CFeneusemen
BemnCaupmiFeain  MmBHOBTIIVET AMOTHHID 2 6TeMLBIGUSHILET, CUTHEGTSHHISH
glewpuled  PlevgdHer  15H  BF  (peVmEeT g LODMID  SLSTWD 261 TEH
GumOaETeTemIUBGHRTD FHev eumBWTRT CUTHGHMTHSH 261 HMIGH6T LMD  FHL|EHL W
© sl Lenl AMWLILSHHEHD 2 6TeNLEIGHGMET. IASHILGT SLYPLSH SHDD FH6V
oUMBWITET 6uewiB, 2 NUHH, mBHOBTH0 wHMID eudHaiL cugealeoTer HL gL MidbEhHHHTHL
LWSTUBRSSILGBL — uaFsHsH — CaxemeuliurBaemen 2 _eTenLsdueTengl.  Bum@sHs
FlewDBeNaIeT STeuLLBL auasHs Caetalulmer UjsHd QFulusm@ 6cuIFHS seib
elLwiuyifenr S eumL BF, STOM, GFWET, HanL M6, a0 I UNIFHS

CPEVMIBET QBHTLIUTS HeUeID FJeHaLILHLD.

1.1 2_cvsenmmalw auIFEs 2 MuUSHS LOHDID MPEIHEED MBHOSTL60

@6flBwmmed, Qeulid wPMID GofleplLed, WeFsd) eupmssd Gumesrn GuEHLDUTELTET
wrelL  SalmsSHs CoHmeulium(heenen  aUPRIGEGID  UVIFEHULTHIH, SHBTEVSHH 0
o qwiey o pusHemwll CuretBGn iGHWTeuFWIoTET PAIDTH  WLTHU|ETENG.  UNIFHS
o NusHEH OHMID EUPEIHD mBHOBTHN0 2 mev  erflOwentGeiul, &SHHBFdBHIILLL
emiGewnul, @Qupenad euTu], Mevdafl, BF, &TOM GuITRID (WPHETM  UNIFHS
tweumIEaTled(hHEH Devevg Caum (wempmseaied 2 pusHd QFulutubGdarn Weargsd Gumsim
BrewiLmd Hlemev euenFHd cpemisaflelhba 2 MusHd QEFuIiLGHSID auaIFHSenulL
Wf505HSHH60, FHHBFHDH60, o _MmusHFH LoMMILD AIBICWIT #5360 6T6UTLIGOT
o eenLBIGHmer. 2 svsenTalwfHuled mlaww GCouswnen Fars0sHTeNd  suemjFdulle
SenLalmenouras  iFsenaled BB HSIFLOWILTSSD WLOMILD AHEBFSHEF OCFeOID
SMBUT  HISTEY SHTTEIONS LOJUFTIT  euFhd cpeomsel WHTen Caeal Gameal
aHTBT0HH0 OATBLNID DF®fEH0TD 6160 6THTOFMULGS DS
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Other: 3.6%

Coal: 9.5%

Electricity: 19.7%

Biofuals and waste: 10.4%
Ol: 40.4%

Natural gas: 16.4%

World oil consumption 169 EJ

Industry: 7.3%

Non-energy use: 16.7%
Aviation: 8.6%

Residential: 5.3%

Other: 5.4%

Navigation: 6.7%

Rail: 0.8%

Road: 49.2%
apeviD: FeUBHF UIFES] (LPEHOUTTERTENID, 2_60% 6UIFESF FIOBlemev, 2021

2 VB (PIPOUGILD FH6L DTHBET LPMID 2 NUSHHD MmBHOSTLE0 cUEEBEIBT MHEWI
BThs6T  Smwller  &TuEt Gy s GHeT  15&H  IF@Naled  HeU6IEhH
OFaVIHHIDCUTHI, auNIFEHHBEG Blevad shHenowmer Caetealwmerg UsOGsum Lelwiydluisd
SIUTW BlenevenosEhSHE WLHMIDL HFUTITE BHeTall MDD MBIFDUED BleneVemLOE6T 261 TH
aOBLTHSUILUGHSID HHEMWOWTET Bleneowmm HAenodE (WHHIOEHT(HSHHINTNHTH, 2 605l
yswumm opyTuiFd oBeomgene Bmieueomenr M/s McKincy Consultants esmed 2022
S0 pewi(h FoFUlsGsUUlL 2 svsenmalll ealeFHd Mbme 260 THl  LevaTTdmg.
o2 sQyuiest - gegwm Gwrmed wmmw Geum eHFuryrsh  STFeRiEaieTed GHUL (HeTe
QUPMEIGBED UTGHISTUL oMb HTHGU Higdh@Gd SpMmmed FTIbHSH Hevayd BFFUWLDMMSETEHLD
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sOBuTg SFHsuUldF LLLSGIDG eubHeTenenoulaiTed, FTouCsHF Fhanduled eleFHS)
alemeuadal GOUIL HHEE UL GHH6O DiFHsHHSiemener. 2021 b pewi(h (LPIDUSHID 2 605
auFHEHDS Bsetal mMMD o O0palewenr 2020 b pewIBLET  QULIBmBUTD 5%
aiBHHaTe0 DR FSHGTNFHILET, SbHFH HBeweveno Wewi(hd (a1 COVID-19 Gaxeiai
LLLSHDG 6UHSHI6TENH].

Qeamid 2 _eoder UFsTen eusvFHS cpeonEd STERILLGHSTN HevdbsflbsTear Goeral
2013 oylb opewTged HFBULF WLLSHDEG eubSHIeTensTa GMIUILIubBeaugiLer, 2021 b
SLE0TIg60 LTSHHTD HNBTels HOFwFfuler LUy obs cpeoddnstear Gseial wHMILD
Brwusd  QsTLFFH s  alpFsuemLbaleTensTsan gnymLwsTs  Geuefuliul Get
SIoYsen 2 Tash QHefeurdaipner. DSHFHILeT Sl eemiCenyl 2 DHUSHBEHHEG 2024
oMb 2027 o> SymihEBEHEHmLUID  sFsoTer  CxeTall  sTewILLBLD  6T6wT
aHToYFamUUL HETENG. DISHILET MADLTNET FTihe 6UIFHS (PLSHH HlaIID
QFwpurBeeT &TrewioTs 2035 b Spewigest Ueiy @Qumens efleurubsefler allensoujd

SHOWWTET 2 _MIFWDD HenevenLod @ LTMEVTLD 6160 SiEIoTelsEIUBEMSI.

HengsdHobsTear o cosenmalwl  Gzetall 2050 o0 SLewILeNaled  HNBTEOHHIL 63
RUIBmBUTED (eI LOLBISTGD 6lviad, LOeTFsd WwHmID mamLlJmer wHmibd Fereued
(QupBpreiwl uHeShH) pdlwen euiFsHs SHevemeuuied 50% SyHdH SHTEMILLIHLD 6TRTEYLD
adTeyFamiul(beengl. 2050 opb SpewiLenalled UHIUSEHHHE uIFHS 2 MHusHd 2 _60F

ausvleuFsHS Bevemeuuied 80 - 90% eueny HsfEEG 6Ten 1HToyFmUILL (HeTeng).L

UBIINSS5HHH IFHS 2 MusdH OmId uTeuemerulsd Gousomer  SiFHsFLGUTSID
SUSTaNSSILBEUGIL O, BLHS SFTUSHH@I6T  GFwer, STHN ODID  enerl
UBIINSBSHHHE NFHS (PELEBIGET FTJhHsd UTeusnemuled goul Beten Hifls  elmss
Heimeupld efleméaliuLLd cpsod HAplursl LevenTEmg|.

1

https://www.mckinsey.com/~/media/McKinsey/Industries/Oil%20and%20Gas/Our%20Insights/Global%20Ener
gy%20Perspective%202022/Global-Energy-Perspective-2022-Executive-Summary.pdf
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https://www.mckinsey.com/~/media/McKinsey/Industries/Oil%20and%20Gas/Our%20Insights/Global%20Energy%20Perspective%202022/Global-Energy-Perspective-2022-Executive-Summary.pdf
https://www.mckinsey.com/~/media/McKinsey/Industries/Oil%20and%20Gas/Our%20Insights/Global%20Energy%20Perspective%202022/Global-Energy-Perspective-2022-Executive-Summary.pdf

Modern renewable energy generation by source, World
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1.2 Gadw auFsdls Osmeaiteans oD cpGeomurwmsest 2019

AevmEINs FpsHHmen HwTwworer SNelHSHHG 2 LubSSHuSDETE &L (HLLIQUIT 6T
almevsefllet B  auFSEHF BFmeubenen  UPEIGUSDETH  LOEB6D  FHHFHLOM6,
urgisTUUTeT, BlenevBGummes, BDLIGmaWTe, QUTHNMTHTIFHWTS FTHHWeleT(LpenL W
AUVIFHH) auLpRIB VT ETENMD OFTLFFHwTsL Guewis OF 6061 6m 60T
o2 _mIHIUBSHINSDHTS, Aevmiemasuie  BxFw  eusFsHE  OameTens  LOMHMILD
ewBeomumwimiseT 2019.08.09 b HaHw, 2135/61 o Gevds AFHNNCFL  sufsHsLOTe
oo e QeueluiLlu’ (heengl. opbs Bxfw A LsHmE gou, Czxdw aIFsHH
GaTeTend USHSH Hewisealar SglienLulsd, Fepsd, QUTHMTHTILD WOMILD @GO L)
Crypwrss HTHEL CFISHIE@MEUTY LTHSH6Malsd, @OBIGPMMLLIY 6alib Lbead
GuwuhSHBUULL Feps B, UTHISTIY LOHMID BleneoBUDTET HTEMID 26ML_TH FHHHm6N

LMIFLBmOLIUBGSSID (WPWDSUL T Bmieuliul (HeTeng.




Energy
Security

Energy
Equity

o 58x5F SluUmLE  FGrewideT usSHID  O@seyd  alfleurs  eflugwors SC

allenesLUILL (H6TeNT6N: -

1. aEFsdl  urgisTidmer 2 pPluGsHSHe0: asHs  Cammeulium(hsenens
OxTLFFfwns, Gurdw Slenalev, [BLDLI &3 631 6HLOU|L_63T AULDMEIGH UM S
o MIHIUBGSHIUSDEHTS BTLIQET SLTLOU MWD STUILTIOBIN60 aUNIFHS CULPBIHED
CLPEVMBIGET LITGHISTHSLIL(HLD.

2. auQIFSHF CIFMeUBEHHG  (PHODWTHT  DIEDIHEOBM6EN  QUPEIGHDHE0.  FH6V
UrenmEsEnd HIOH UTHEHMS HenevenoEdamen GDUBHSHISHMT MHMID LOEB6a|LD
2 _MusHHHHMIOSH D QUITHEMTHTY [HL_6119 & 65) & & 611160 FHUH6USH 60T
o2 _MIHIUBSHIUSDEHTS HLOUSLOTE, UTeUMIHE LOEad QUIT[HGHSIOTET, SHFLOT6T
AUNIFSHF BFmeusemel  FHOHBGD FOHHUSFHILST  SL(HULIQWITET  B6V&

alemeoulled QUDMISOBTETEUSDHTR  SIFDIHEVHENET  CULDRIGHSH60.

3. 2 310 GFvaladHed Bzxfw OuTHMTBTISHDGHS GCoHmeuwmer NIFHHF
Cremeumemen  6UPEIGHSH6V: Cxflw  QummeNTHTISHHSGT  1BFH (G 6EHMeUTEd
WHBHHmen goUBHSH, FTeuCsha Fhemgule GFupUTHE6T WHHUTD 2 6THTL(H
o musdl  QurmLseflear  GurlsSsaiend o mHlubGHSUIUBME  R60EG6euTUl
MWD  UMBUIED HEUILBTEVWD Hlevayld 2 _HH0  allenevmefen &S  uIFHHF

Cremeumsemen GULDMEIEGHSH60.

4. aFsd  elmasHnener  CLUBGSHD — OOHMID UTHBTHBE0.  6UIFHD)
QULDRIGH T HET LOMMILD LTeuenaTTenyHenen OFwsdHmpemnLw URIGHMLL 68T, F&H60
HIMMBETHLD o _6IT6ILMBIGHLD UM BHUT6D allenenHH el s LIT6U6M 60T 6m UL

2615 &6 N5HDH60.
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10.

aw o pusd Opevsel/ GameiHpemen DFBHBEBD. JCIH@ID  (LPeHMUED
BTl M& Geualiliym HenevenioseT sTyewions CHEW auIFHS UPEISMNIGHEG 6FHLL
Tt  LIFHgneoonet  Bleneumsmend (GHmMEGHD CBToHEGLT, 6usFHS)
o eTeaihEel @mebGd QFuwiuBL euenmiseT W& SESUImBLULDS (PIYhHee]
GmPUUSNSTH, SHCUTH STewLGL OSTOHILL, QUIHETTHTY, GLO60 LOMMID
FPBH HMLBMNSH HTHSH, 2 MBTL(H UNIFHS GUGTEIGMENT 2 _SHHD L LD UM

IalpEHEH GFuizeo.

GIEMOL UTHBTHHED. U FHdH  cpevmiseT  Fmihdl  geoBeu  Guenils
OFsveoIL(hSNTM Gemmeuren &TueT Gapalensn iCx Sienalled OFHTLIHSHID Cueis
QFa)  HTEVHIENEL  LOTHVEIBEHDHE DTHSLTEULTEN LBIS6TIY  6uPEISLILHLD
amBUTeD, 2 svdenTalwl MM 2 6MHTL(HhF GLReNeVL UTHISTUUSDETS 6UeIFH)
o _musdHaet LPmID uTeumesaNaiBuTs OFTLIGHSHID BlevaYd UTHBHLOTET (GFHLD6V

LMMILD FPHGH HTHBEIHEMNENDH (FNMEHH6V.

yaiilssssss caugFsdular umisaiidmen HsfHHe0: auFsHsS Hiemmules
BleweoBummenr  Feiiewio  LPMID 2 _GHFwplmeoulenet  alhshd  CFulusnEHTH
o aMBT (U YsIlIss5555 auagsd euen cpeomibamen Silalhohd 6CFuise.

aFsHds Fimpulsd BHeLTLAmWwl ULIUBSSD: (WPWHESLLT6emy FJly  Lommid
mIsTCury  mUGmBMHW 2 MIFHIUBSHUSDETES  UMBFMMED,  BIUWITWILD,
QeuafiliuenL SHeTend  LIFHUISGID eumEBUTed auNIFSEHS Hiemmulamier HiFeuTsd
slLmwlOuTaienm  Bwed  uelubBSHSH Geuswi(hd  GTRTUSHIL T,  UVIFHHS
Slemmulen]6i V6V Flemwl 2 _mIFHIUBSHIUSNHTH B LD MBl6m 60 WIT 6uT
OCaTaTenESH6T OMMILD QUEEIGUBSHHD FLLEMEISMNS OHTLIBHSHID LeOLILBHSHHISHEV.

afljeme aFsd 2 L sl LMl FHBEHHSTE STILLGLD STenllsment
UTHBTHHEL:  61HTaT0  auFsHd  Caeralulmen  DmLHHIEOSBTeTUHNSHD
Bxhremeuwimen oUFHBEmeT BMeYeusNHBTH (pGeomUTW S BIG6T LOMMILD DIGUEUTDT 60T
augdHsenen BuwwubhsidH L HOSTLIYS6T GbUBHSUIUGL auensuled DI’ (b
o sl Lenly eugdladamen (peidnl 9B SemLwmemdl (h Sieumenmed mdBuImLGH6sT
o e 2 flu  &TevsH  ComeMeHs — eusdser  GFwmubHBLULGMMS
2 _MIFIUBSHH0 WHMID DISHTLTEH 6THTHTELHHE0 FMHUL  (LPIQUJLDTEST  LITHEBLOT 60T
FPDGH HTHBRIBHEM6ND (F6NMEHH6V.

UssThamEsT opmid  GsmfcowpwnSssrter  FHSJLILEISBMEN  EUIPEIGHH60:
OamhmIL LD QFPihes 2 6MBTL(hd OCFHTWHeosamend &LOWIQLLMSNEG LHMID
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6I0FH  FHENGH leNeYdHEG BTEOILLUBLD  EUHTUWMMBMETUID  BHBHHDOBTEI(H,
o aiBT (hd Oamheopwmdlser MWD UYsHSTdemisment  Gurdliusmners
Uil Lemaled oifls Faaissded auaFsH LEIGIITMeT IPEIEHSH60. 2

o Hev srevFFl Lamisen HHOUTH STevmeudndl 2 erenenouleimed, Cup@Mss Gxdlw
aFsHs Osmatemasulet  OuMICGumIBmeT  QUDMIGOSTETEHD  HTELFFLLBLD
BnempUUBSBULL BeTenHILeT, DG CHTLIUTE QHSH Sinbamnasuilear @enewiliy 01 6o
@MU BeTeng.

1.3 augiFsdujLc1 Gemenibd Bevmiemauler QUITHETTSTTLD;

STGHGF QFThawrTear QUNBCDTEIwd Fnl (HHBHTURID, HTLIQERT 6UsVIFHHIL LTSHIETNen60r
o mIFILGSH 80% QuHBoTeiwd WHMID DG FTIHS 2 PUSHHBMEN BMEEGH0d CFUISH6D,
gomind) CFUIHD, HSHBFHH6L, UPEIGHD WLOHMID MBHCWTHHH0 3y Sweummic@L
Qummiiysanm  Geuewtigwl HIMICUSIOTGWD. BILIQET uTflu Sl BmeGHWTNT  6T6Im
suemauled @LU(BHOWTHS aUBLTHS BMHGLEd alemsoliuliguieded 20% umidenens GoTemiL
umBIMBID RevEiensd QUOHBHTEIws Fml (hoHHTUID, SHBTLIGET QUITHETTHTTHIHIL 68
CrrypwirasBel G enemlbaHIeTeNI.

Bbsd FHHTILSHL BTLIgD euemiafHUTE BsHa Hemevdb@GHD Sl 6TeRTOmTUl CUETEIG6IT
UTeUmeNTHG 2 L LBSHBUULTI60M60 61aIm SigliLenLuled, @bHTL g @U(HOWTSHs Sl
eTent@emiuls Chemeutiuml (h umflu HrriId®eT/ sliucddamenl LweaTUGHSHS Gureneyd HLILIGD
FIHETH @meH@GHd QFuwiulh aumdnal. Bbs Buremays &lUD FroHGHsen FHTe
Brel@ (04) eutulevseaied @mésliupdaimer. Seupier GQuwifser Single Point Buoy
Mooring 1 (SPBM-1), Single Point Buoy Mooring 2 (SPBM-2), Dolphin Tanker Berth (DTB)
oo HHBHTIDM6D 6Tl @MEHGHD  SOEIGHIMD  eTaLTaUTGHWD. GampLy
SmD(WPHHHNHHEH 9 HCMSLLT FHTTHH0 Diemiopbg ienen sengwesienols ugiy SPBM-
1 0lGsLOTE 2 6o 6flOweRIOemILl  BMEHGHMSDHTE LISHHTD  @HIGSIUL (HETeNG.
Gayeusvlligwelelmba 6 HBOMSLLT FHTIHHE0 DADHSHIGTEN  HMFUIETNON  LIFLIL
SPBM-2 sugdwmeng QunBmmsd 92, @BLT 1F6d wmmid erflQummet sreniGewiul LomgayLD
Bns@Geausmarer  alGsL  LFCsawm@d. QuUMBDTEL 95, &UJ lFMD (PHeV 6THEUT[HET
oTeRTQemIUI  SLELIME! UMTUITRT FHV eIl el  6TewTOemIUlg  SHWTFILILESMETULD

BM&GUSNBTH @ampLoLs B (PS5 o e1Ger SIMLOMHFHI6VT6N DTB

2 https://www.energy.gov.lk/images/resources/downloads/national-energy-policy-2019-en.pdf
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LwSTUBSSILGEDG. HHBsTeniome samiCamiul BnéE@Gw BpmiGaHmn SH6urg Lanka
India Oil Company (LIOC) eanna QewmuGssiiuGaugiear, g5 LIOC apeod @mé@ind)
(OETITNNGE: G} 20%  eiglomen FBH6V 2 MUGHHM6MULD OGS RIEIIEN
uweTubSSIUBEDSI.

Aevmienad QuHBDTElwd Fnl (HHSTUMISHITED Ll6TeU(HD BTl 6TemTemul 2 MugHEer

@mé@d CFuiwliubaeament.

*92 60 6TflQUIERTO6uuTU

* Gasoline 92 (Unl) & Gasoline 95 (Unl) [Euro 4]

* Gas Oil (0.05% M.S.) and Gas Oil (0.001% M.S.) [Euro 4]
e Jet A-1

* e1flQUT 6T 6TEmTOIEmIUI

&Lbd mbdH (05 eumLEE@IT @méGod  GFuwiulL  sefllw  eTeuGlestul

o _musHaeiet iemeseT LlaTeUhH DL eueneuuled &L L LUl (H6iTee.

- L‘

apsvid: @evmiens GUHCITellLE Inl (b&STLIGTLD

sl eTewt@ewtll 2 _puiHBMNT  @MEGLE  QFUINSNG L (HHDHTLTSHH 660

GumOameremiu’ L GFevaileid HG ST LUUL (HeTeng).
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2022

o 2018 2019 2020 2021
2 _Huss (meur. - Q&)
SIOW.OLT.106. | SEW.CLT.O60 | SOEW.GLT.06 | DEW.GLT.060 | SGW.GLT.660

2_6m6V 1,024.26 970.70 583.34 596.95 342.94
i[OI (OE ]
6J6M6uTLLI 1,954.99 1,858.41 949.83 1,755.07 2,115.13
Qg%
2 _musH®ei
PLBLLTSS 2,979.25 2,829.11 1,533.17 2,352.01 2,458.07
QFeva6TLD

apevd: @evmlensd GUDCDTOILE Fnl (KSSTLICTLD

FUsaVBHMS LITCHFHHL iemwhglenen BTl igeT @Gy erewiCemiul &HHBFIIY  Blemeouwid

Aevmiens  QuDBoTEws  Fnl (hHSTUMSHDGHF CFTHIOTS 2 _6TNHIL6G, AHDMTLTH

ShBrlyar QU BOwTsHs saflw aaubauuls GaHmeuliuriiged 30% @mend HHHHIF G

Foer sTeiLGA DS

&AL 2 _musHF QFevalend Ueteumd i Leusneniuled ST LU (BeTengl.

2022
. 2018 2019 2020 2021
UL LD . . . | (@ - Gsin)
(¢m.Ll6v.) (¢m.L0l6v.) (¢m.L0l6v.) (emh.LOl6V.) ]
(emp.10160.)
2 e eflwemiewnus | 171,273.38 | 188,338.00 | 127,104.92 | 138,715.27 96,282.86
o NusHHF GFevaied
apevtd: @evmiend GUDCDTAIWS Fnl (BSHBHTLIGNLD
asmBurg Mevad GQummentaTy OB®mSSY LOMID ABBWEF CFeomeusnill LyFHenen

STTEWIOTH  DETNIDSH  HTVHH60 BILIGET CHemeuliLTLIgemen  (LPIPENLOWITEL L T&H

QFWINSNETE Sl TGl 2 pusHHesmen BmobGd CFuiaug gl (hHHTUMHIHM G

BYEIOTRIGHTH LoTlU|6Tendl. 616086U, Fnl (HHBHTUNISHMG GHUL (LPIQUILDTENT [HL L BIHEN6TEH

GODUUBDG/ BEGuSNG aieumd (WweatGwmiflaser Foflildaiiul (Heiteme.
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1) adyamev eflOUTmHeT BMEGHLHBEHDHEG GHMMbHSH SHEUMETSH HL L GUIEIHEHML LI
RUUBSEIHm6T GLoMHOIEHTETEHSH60.

3L)  HOUMETEH &L 6W0IBIGH 61T LoMHMILD OFsvaevdHem HH SMDLILSHBTH
SIFTRIGEIGEHLST BBy @uUubsBIGaT o2 ts (G2G) eeuGenuil  QuDms
OFHTLIUTE HHHHM OCBHT6NT(EHSH60.

®) aflouTheT  QEBTeTEURTOGHTE GHMDMbS ULl iHHHeT S CUPEIGET] HL 6Ol
UFHBEN6H  H6UTL MIFH60.

) OFevalaidsmadd HHHENOHTwI(H almevenw Biewuilsg  CQuTmwenmenuwid
OFTLIHGID GuenilF GFev6IdH6v.

2 ) Qeuelld SrUlenflL(pbaE Bl Feundd HTEVRIGEHMLU FIND 6IHHIH6 6
B sLal/ BF usHamens el yeen.

o)  HHOUTH STMILLGBL HL6tT OBTHBHBHEVEUTEIHEOHENET, FVIMBH HT6VMIBOT LOMMILD
AIBFL AIBEIBEHMLW HWIL HTeVH HLAIHNMTH LO6THLLmWLILF QFuIHeD.

61) umIF®6T 2m T JpelLluBL eully eissHHmens (GMDUUSNEG ATFTRISLD
semeouih CFuIHev.

o) OLTeuTH6T 2 TH CFHHIFGD HISTETT cpsvld 2 HeuTdaslubEam allpuene
QUHLOTIHMS IAHBFHBHIHE QBTN (EHH60.

;) arF PpoeusmisefLbhs  Homrds  Gouewiigueen  Hlevieneu  HEemen
alBousnE@G SgFar Hemeoui.

?) &HHBFIILY mlenevwig 6ot BTUSHSHTENLO GuwuBHHLILGHSETm LoMHMILD
o _mugdaefe Qumiod) Nl ) (Ppenmuile0 G FHoISH
ETELENEVBHEHML W 2_6m6v 6TflQWesTOesuiulenen @maé@GHIod) QFUiIgHev.

@) OaTLFFSwmer 2 emev 6rflOwemiOsmiul eupmIse FRIGIOWTaimndF CFwmubBEsHs
aHIumyrs  wwenpuled &HHaFiyF QFwaI(pmmmW  HNISSHISH0 WLHMID e
BuEHGH0 BlaTs aumasuleowmer @Gsoraiemnn 2 mIHILBHSHSH60.

@) Brlger sl erewiQemiulF asHafliiys Qsmerdnemer FHsFIUSHBTES Sl
glempulest  (w&HeSL(BL  umiseillyssensn  GQeuafiliLenL GoHaenujL el  almHaHd

QFu1560.

Wetgsd GamPingiempulsr umBiseiiy BT e @l (HOwrss cueFsds Coeataluled 13.8%
eamIb APWOSTH Diemeum@Gd. 2021 b Spewiged BET euenFshd o mushd 16,716 GWh
DBDB BTEOILIULLBIL ST, g 2020 opb gpewnged 15,714 GWh etenr oipldenaui i’ L
senajLer @UUiGemnsulsd 6.4 % ais euenjFAwmG. eaiFsd) eTaiug BTLIges QUITHeTTSTY
QUM &S (&) GrriguiTsGeu umisefiys QFwIFeTm B HOHTLH60 HIOMBS
sHwureuflwonen 2 eTafLT@Gw. maHOHTIH0 Gewm, CUIHEUTET LTOMETS HiHM
oo GammLed gGHmmaeilsd 2021 b Syewiget WGIFHSH HIBT6 @LOBIG(LPMMLILIYG
5,127 GWh, 3,393 GWh, 265 GWh g@w. si508smu, Gzxdw OQur®menmaTrsinG
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Grywrsll umisefiyF OCauideanm GCum@GMIiilL cpaim Hlewmesenr e ms 2021 b
oLemTge0 By Waigsd 2 mushduled  oiemiemteneuras  53% misie] Qeuiwiul (heTeng.
el (h mIBTCsaumflentmed LWSTLUBHSHLILBH @D WeFsHUD @renaled ChIQUITECaT Die06VSH)
eMPHLTHCaT BHw QUTHTHTTSHN HTEHHD CFVIHHIEMI.

esiFsHemwd OHTLIFFAWTS 6upmEIS (LPQWTENLD STJeuiond Chdlw QuIT[HeMTHTIHIHM G
goulL mLLSHe Fyrafil Qumiogd) 0.810 USD/KWh (2022 aelemevsefiev) e  odinih
QFuiwtuL (Heieng). QumrgIL LiwlesTum (B eIt 1,60 6515 G, (LTI 60 2011 @60
ampsiuGsSsiu L. ENS  Qumuorend  smyma @& 0.5 USD  /kWh 616015
sebELOUl(BeTengl. (2_pusHemw  alfleyuBHHIDd Bl &Tevd &L 2013-2042)
SIHNCBML, eTeVMmeLEBMONTL CUemlF OFLNIHED LOMMID DHI FTIHSH BH  (LPIQULDT 6T
Carendpeiet  BLLHMHS  SESHHEEIULL  eTedemeQwmainaniel  eneubHHLILS]
QUTHMTHTIS STEHHHDG DU HHBHHDOBTeTEHLOUTH LOGAD (PHEWLDTHISTGLD.

1.4 simman] auaissdls Gzeial wHmId BFOUd - aHFeyFnmed

MBHBHTIH0 Hemmuled QupmIsGaTeTeniulL 2 efafhaeilar SigluenLulsd wHmiw el (G,
Qurgl, &wLW LYWL THE PHWU  HODEBEHHEG gOUMLW  LeTenelugeailuwieofgluimer
Pawassailiyssmen uwusiubsd Geomens Wity Feou (CEB) o ms qeuGeumm
Brewi(h UBHLEIBEDHGHWD @RHUPMD  HHSHUmLLIUSHEG 2 Lu'L  suemasulsd, 25
SL,WI(hBEHEHTH WaiFsHs Boetal e1djoyammbGeomeim Swmflasiul (herengl. @6e0miend
Westgmy gemuulemmsd s Sjemienouled QFuwiul L Gzeteal sFjajgmmed @enewiiny 02
el @emewisaslul(heTengl.  @eleurm  eiHfeysmpliul L WOaigsHs Capenaild@
WamIOaEThHUUSDNETS WatgFsd wopmid  eauFsd  alLwl  urlysE —egoyenLuweuTy)
WeiFsd oMb auFsd  SmwFs  ea s QeuefuiLiu’L  Qurgis OsTeTensd
UNBTL L 60BEHHEG (@emewily 03) gomeuTym GS6VmIeNd LOGIFT] FmU (6O (HMMbD
OFevalesHe0 o musHenw alfleyuBeHHId BHewil smevd HLw “Long Term Generation
Expansion Plan (LTGEP)” swrfléasiiu’(Beteng.

LTGEP glLgden &S @amLQemeaiy elsSHursFomer  FrhSuomet  mBlensoenLogser
FOUBDBLONS HEUMSHHMET FJHH DeUeUTHTen FhHILLURIGSM WeiFsdd CHTIODSHIMMEE
goyemLweurn SigF  O®TeTendsEehdE QEMISHLNE  amBUTD, 6IHTHTVHIHMBTH
Geusmty Wsad BlwmulupseEamgw 2 _HusHl Qurmwempwnarenmll UaTunmIeusSNE
LTGEP AL gHei1 o e alsbaHiemnysaiul (heTend.
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SuHurss swurflésiu’ L. LTGEP AlLgdear opybus Gamiy @enewiliy 04 een Qbdb
SINBMBUL 66T RemeibaLILL (HeTengl. Sevmiend WSIFT] FamUuleaimed iemwliys Goeteal
1 T6YFnMe0H6NT, (PHSL(hd Comemeuliun(h, SiHs Cseal, dHsulssd Cxeial, GenLail 6D
LOMILD SIWIOLIL BlMEVSHETEND LW QUIHLDLITEVTET DI6NT6Y(hHHHEM6H & (hHHHMO®T 6w (H
swurflesiul L elehepmeryjou (wempemwwramisd egmu LTGEP AlLgdHear 2 sz w

AUNIFSHD Heveneu HTLOTesNGBSLILHLD.

Ursrenons Curs@Gaursdl, ®mBSOBTHL, SLQLEIGET LHMIWD WaiFsd 2 dusHeern
AW BIaSIG (04) HMMBENMID 6UIFHS (LP6VETOTS Heoilll 6TewTOemILI 2 ML H6N
LwWSTUGSSILGHSID. BFHaT @L(BHOwTHEH ChemeauliT YemeTujd @mé@Gd  GaFuiw
BouemtiguieTemenLOUT6TTeD, DSHMEBTE BITLIQRT QUITHMTHTISIHLID STewiiubBlD  SHBBWF
QFevmeuemiuied G 5555 iene] Geuafuled QFsveuzmIL &1, Haier OHTHIL LD LOHMILD
20 15¥:) (PN MEMLOE6IT, eTflQumpL_se 6wt o _MuSHHHHmeOHH LIT6U 6D 60T6M UL
BHHHDOHTWIH, BbdH BISG HODEmeTU|D CUBGSSHUSHET 26 Th 2 6THTL(HLI
QuUTHEMTTHTTHH 60 & EUUTFLOIT 63T BT B 5 6D JMUBHSHSH6VMLD. R(H 16060
o eTenLBIFU|eTeN  auFSEHMW 2 _GFHID lenalled LWSTLUBHSHIOUSHET  cpsod  GHLILY
GruisasluBaugLe, ConGNss Bl  Sopseiegid UGy  euenaswTe
UNISImMIEBMmETULD  sHSHHDEETmIH,  Chemeuwimesr o sl Lenwlly  euFdHsemen
GuwLBSHSHIEUSRT 260 TE DbH DREVHEGHHNEN JUMLHHIOBTETON (PIQUID. DSBHILT, DRbSH
Hrsrer glewnser Fribhg ULSTUBSSUILGSED SWbHATFTHORISETN6T  LITEUN6UHEhHE
o ahsUTN o PusHHsaiar srmsamen GCoLUBGSHUSDNEG Bevmmas CuHBmTeiwis

gLl (hHHTueDd 660Beu BLoUGHMB GLoMOEHTEI(HETENS).

yaIlNss5555 LLNMID SHHIOTET  aUIFHSH  GuUTERTD  LIMHMI  UEIFHS  (LPELEIGHEM 6N
Grradlsh @IflsorTsl  uwelluge oo Ted Sl eeniOemiul  FTibhs 2 Mmushseres
UTeUenen LOPMILD SibF 2 _MUSHBEHHETE CHeaTalmwis GHUIL 5555 aiHsHHe0 &MmMEHD
(PIQUJD  ETETUZIL 63T, DSV clpevld  BILgesT  QUITHMTHTISHST W& umflulemeumest
GrwempWTe HTHHOLTSIM gOUBL. JASHILET, &HSHBFUIYF QFweTipenmullsr 2 s
ureueneTenw FTHHwiones (Wenmuled CumOsTamsi(h, JUS@MTLTE 2 6MHTL(H 2_MHUsHHEemern
sFsfliuser  cpeod FHCHBHHMAL OGN BTl  QUImHTTHTISHDG  HD
SI)|Fn 60MBIHENGNTLI QummIsOBTeTeT (plQULD. Gurl s allemeoul 60
QurplwpenmOwrsmer &S eumLTBSWD 90,000 Gl fle GLmer Osmewi 24  eTewGemiuis
HOMIBAMIT  cpvld  &SHHBFIYF  CFwerpenmenwtd  QHTLFFFAwWTs  Com@smeiten
WPRUFHILST, DiFH o aBTiHh 2 pusHs GBseralulear GHIUILS5HEE  Demeys@L

umisaiyF QFuIwIeomLD.

2023 o0 ol (WPpHe0 2027 b opewwi(h  eUHTWITET  6IHTOUMBLD MBS I  6UHL
sTOLILGHBG 1Tyl L Bseteal Lemeumomy):-
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adjoumd wmba aGBLESEDESETE Cxetal sdjagmmed (2023-2027)

2_musdHsen (Gl flé GLmer)

o | @GLm &) QumBmmed | QuMBMTeL | WewiGemTewOerul | JET | etflQummet

[0 F 60 Lo F60 95 RON 92 RON A1l 6TenTG\6uuTUl

2023 1,496,7 | 92,204 62,683 | 1,058,993 113,881 | 168, 593,302
21 088

2024 1,429,8 | 96,515 51,667 | 1,064,349 112,346 | 126, 567,522
05 405

2025 1,362,1 | 100,84 42,141 | 1,069,616 106,268 | 95,2 533,582
25 8 18

2026 1,296,3 | 105,19 34,112 | 1,074,847 100,479 | 70,3 501,913
82 7 83

2027 1,232,5 | 109,55 27,583 | 1,080,061 95,163 | 51,7 473,126
85 9 36

apevid: @evmiens CUHBCUITEILG Fnl (BSSTLIGTLD

1.5 assdls siopuias Ges@gser - 2025

BTl s  SHCuTemsW  eiflOUTeT  umeuenest  LOMID  aHfsTevd  CaeTalulemennd
BMHHHDOBTEI(H, THTUBD HTETEH UHLBIHMDIONT DML HHIOBTETEUHNBTET 6UeIF DS
AvsGHmen  BLBlmelIubBHHING OEHa|Dd FeuTeomet sLe»UOUTDINIUTS @ HULNID
BTLIg6s STOB|T GG 6016MLOGMI 2 pIFLILGSHIUSDES GNHS BevdGBMeN
BLBlmeolIubBSHHING OB (LPHSUILDTEIHT(GLD.

yemazuigeu e1flOuT@et 155 61ogl  sTeemevemWd  FHTewIy  HEIAUNHSHHE0, LOJLSFTIT
Ul ss5555 UQIFHSE aeMHEIGMmeT 2 6MBTL IR0 2 mushd GCauluded smewiupLd
BHMWTET SISO MWD LendLigeu siflOuTmensn @maé@Gd) QFwiusmn@sd Cxheneuulment
SpBHWEF QFeomeuswl Gevsvmenio Spdlwenr HHOUTH uNIFHEHG Hiewm 1HTCHTHS W e
dysmen  UpFfemensent@w. o0 Caxetall UfleyseEnd 2 6TeMLmI@GWD  6umEUleD
BHET e aNFEHS BHemeulurLrs Gurs@Garssis Siemm 40%, Fenwwed WLOHMILD
all(hs admm 40%, Beigsd 2 pusids siemm 20% e auemaLIUBSHHEVTD. HlenevGUmTeot
aNFSHS STeysenend  QFWPUBSHIUSmET 2 MIFIUBSHIEUSDBTH,  G6EVEIMSBUTED
Cun@MsHs cpaiml  UVIFSHL  LUTEUMETSH — HIMDMEBMENMUWD UFHMLD  (PSTEsT(HLULTS
wrmpwenoss  Geuawi(hd. auFsHs Cohemeuliumiiger Uysren uGd Cure@GaursHsis
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smpuisimed  HmIBTey OQFUWiUGESEmend  eusTaissliubHSImenoulame, WOaFsd
womid Hyeu ewaml gmenr (Hz2) Gursim wrHmi eueFss cpeveusTmIGmenil GUTEHETSHHI%
SmOUIST LITSTT  (LPEVEUSTOTS  LOTMMIWEDLIUG  (pHSW  cpBeomuTWIOTSS  SHTeTLILIL
Gouewi(hd.  DGHGIL6wT,  THOUTHETTS  emamlymen  LWeLBSHWLOUTH  gHuHLD
sonehFwiupsHaId  Fywvmiser, oHs OCarerdHper  CaremeulihHe0, HIeUTHEHMNIDHE
urflweneure  auIFSSH  SeufwinbBHed Cureim QHTPHILL  DEFsFlmiEsmen  HT(H
gonefles GeuswngBumpu@Ed. eTeusuTpTUiemd, 6TflOUTHENTTS el Fmamerl UWaTUBHSHD
(IQU|omeT  eUeMBUTL LmaUITsH w6t 6TehSleidensn  Bleneoommmieud FLOLIHGLOT6T
SLTOL  BLUYSHMBBMmNT  CombsTerteug OHTLIUTS et  BThaemen Gumeim

UmaUWITHS HmemibamensHer 2 _LaTgdh HeUaiHend FiHd Gouemsigueeng.

SlWIenouiled 610sH G (WHmOBTHHS GeuswngBupul L Blensvenwseilar EHUled Bevssif
oMb ymsuiged erfloum et CGumeim @mé@iod QFuIwWiu@BLD eueiFsd cpevmisefle W
sHMOWLWTS FTIHAMHLULUMS (PQULDTET FH6V FhHILIURIS6TID GHMMeHHS OCBTaTaug
SIHHWTIAWDTGD  IUSTEL, 6UIFSS 2 NusHdHdh siempulener GHlwer, STHm, BY,
FAreu ewapLymer, 2 uljsHyeir (biomass) Gurasim 2 6THT 160 2 MHushd GFuiwiubBaleim
UaINeEasH5HH  uaIFHd  peEIEmend  Qameni(h  OFWenlUbBHSHSH  HLLTWS

Cxpemeuwlm@Lb.

sl L mHefa gmeny 1WH QuThHsSsUUBL GIw &8 2 pusd woppd AP B WerFss)
2 pusdenw (2_sT - waTeue) BIH8HHH DMOLTST SHTedeUTUI euemeOWeNILIL]) G
utflw  eissHe oas@GHalds  Gauewi(hlD. DHFHILST, STOOTMHE0  LOTDUSS
BleNeLWRIBEHGHGH UWSTUGSSUUBIHSTN QWbHHT 2 USTIBIBEHHEG  DHEUSWILDT60T
smalBEHHEGH 2 6MhTLIge0 Qumind GFis@d Spmmelenars HHEUTH Eevmiensd LOSIFT]Y
gL  QemisamI(heTenenoulermey, 2 &8ss umflwenaleomen &STHMTENE  LOGTIENINLSDH
BleN6LWIRIBEHEE SleuFlWIomer HHalsamen 2 6ThTLIged 2 _Mushd CFuleusn@ GRbHTL 1960
(WPSHOLLTNTHEHEHE  eugdHademen  gnubhdHHed  QsTHUUSST  (peold  BnEGLHF
OFevailengHed 40% me  GHMMHHIHOBTETEN (PQUJD  6Ter  6IFTeydmmUUL (HeTengl. RbdH
yHw wpHeSl(p euruiliydser QHTLIUTE SBBTLgeT SHeiwry semmuier uBIGsmileme
o MIFILGSHIUSDBTH, Seueurm Ouuiod) GafésiulL  smelser QUThHSSUIULL
WeTeIMLISS) Bl6m6VWIRIH6Th & &) @& L Lomet &L_L_603T (PEDMENLOIWLITETEm M
ANWPSLILBSHSHIUBH BTEVSHHIHGHL QUT[HSHSLOMETSHT(GLD.

Gurgil CuresGeaursail Umaulys aifl iemwoly:

2 6UBLD (PUPEUGHID LaUlTs aid DimLILSHeT Syl &6t wHmid QumrmL CuTd@euysdled
Wsed Fhmenoren CUTHGaTSHS 261 Homs HTeuTLLBSSImenOUleTed, eTHJaUHLD MBI

auLEIGTmIOT FH60  euemawner  Qurgil  Curd@Garssid  Caemeulium(ha e @LD

- - Jo




yemauilrssd glemmpulemer Wsad SaufFFunaisrs 2mbGalds Goauemi(hld 618ILME [BTLD
aleunssHNG QL  gomissTaten  Geuswmi(ho.  UweildeT  BUITEH@GHTHSHIHE
Guevdsions flF, wrsshaet, upmseT, CamiaTul, Cxulemev, @miuy CuIasm 2 MHusHd
awiwiu’ L Qurmlsenen BT g usvBoum LIFChamIEaNelHbHl LNTHTH aTHHE LOHHL
BleN6LWIRIGBEHGE LoMMILD GOMILHSETE HMMPEBIBMN CHTed 61hiHHF OFe06UHNHTH
UmBUITH SIS 261 T 2 _LealguiTd auFHamen gnubshded OsT(hdd HLeUIQHMD
BumOasmeien  Geuewi(hd. @FHT  cpevd  FHelwny  CureGeugsHHmaren  erflOUTHeT
Bxpemaulium(h  GmMaUmL S0, aidHHeriled eurdenr OEFF0 LOMID DH FTIHS Sl
AlUSHIBBEHID (GHMMEUMLF60, 6MflOuTHeT GFOdGHILBHED 26 TE ABHBWF 6CF60Teueu
BasiubsSUUBGH, BF  alavaljusHeners  Halisbs  (pgHed  Bumeim U
AL aImENaB6T FPBHIMGHD SNl &G LD.

HewaulTsH DenolIleneaT LOTSTeT HMID LOT6IL L EISEHSSemLulsomer GuTs@arsHNESLD,
o eoeunFF QFwpuT(haEprs@GH Waea Curmeswrar Burd@GaursHdl 261 HLoTsLl
drusowiu®Gss Geuswi(hd. genediwl 2 U BB oo  Sgmwoll  FCHFmEeT 26 _TH
Uewaulys semwlyLer OsTLjymid wpenerwd BFmeusemenujd 6if  SienLoLiLoEmenLd
alflsors  dHeLluaamLwgtes wwimm  Ceauei(Bw. yhasulys aid  emwlilenerl
Lweu(hsHSH BarmsaiaoeT GmbaTIl uwenissT Gurs@GarsdHmE Julsd &my, Fulsd
GuepbEHl LUTeusaTemW P (WELILBSHIMSS HFSILGSS Gousmi(BLD.

GueppbaIll UweiseT CUTHGMTHSH SleHLOLIL]:

SIPF wOMID ST BuehbHIBeT DMETHMBULD CUTHeUTT GBI DI L 6UeN6T LOMMILD
OQurgl SIMILRAFEL(H (WerpOWTamIsE wTmmeuse 26 e Cuehba Il GuITd @ euysHeneo
o2 NusSHGHHmadess, Geomusgore CUTHGHMTHSH SMWLIUTS WLIHNEIS  SHiflHoTs
BumOsmeen  (pUTeT  6IhHaIBLTET  Gendld (peuHald BHemeuu|ld Geveondh Hie|
ARTUSTED  aleNIeUTE  DISMBTET  (PMOLQWTETENN DFsH 2L TH  IIPNWPSUUGSHD
Geusmnigujeiiengl. Ouigil GBures@Geursail  Buepbdisaied &gTydl OMID  BL SIS 60
sLWUCUTMIUTeneT, (wenpwrer  alBpHBSHTIOUD  pPmevsmend OQBTawiL el
alensFHmaisepmLw  Gsmfleorsan, uulpd  euruliydseT  WGHDH, — FLLEHMS
SlpeoubsSeieud  uppdw  sinfleyemLw  Oamleorsayd 6T euenIalevdEemILLbH S
o Legunas Himiey  Geuewi(hd.  Sdevelulest  Sprbull  UHeusSHHbBHI  FMbEH  eUTH6
OCFIHFHIMBL LGB EISMeN  QFUDUBHHIHD, UTHSID @L(BL @USHHBLD, LTEIL
OpMpemmeEeT  Buraimaumenm FHe0 FTIHBMIGID WTUUTEIGS6M0  CFTUUSM &
@UERILTD Hlemed WMMID (PSTHTD Blemevd Sevallll fleysel 2 Leiguins HLoUQHMD

GomGasmeiten Geusurigueieng).
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aflQuUTHeT uTeuemeTWDD GmIb SMIL CUTHGTSHDG LHBMET LILPEHEGHIH60:

mFHHen 1OHHH60 WOHMID GmIEW HITD @GIOTLLD BLSHHO CuTanm GITLLTy ieb6vTSH
GuTaGHeauTsHEl (PmMemE6T CUTHILGEeNET Fnkbsd Crréadusbmnsd 2mEéE@allusnG
STTEOILOTUI DHMDEGMENLOUTDITED DbSH (LPENMENLDEHMEN LoHH6T SHHUTeL LFueowliu®GsHS
Gouswi(hld  GIRUBILGET, ASH@TLTE  61flQuTheT  CFObaIUBHD  WOHMID  DHBWF
Gaevmeusnilenwids CFGH (LPIYaUHET STTERILTS HTL Q6T @MV JllalHHH CFUIeUBHMEGHLD
3iF  glewewiyflun. BkH Bevsdlmer JMLBHOBTOTUSDNBTH Fev 2 I &L Leniolil]
augdHsenen Np&IUBSHS, Bneu Geuswi(hd. (2_HT - EUTHIBIBEHHBTET FO60 HLLIT6T
ufIGFTHMMNEBHT OMMID LeHBF FTRIMNSD  (PenMeNUTHSIL  LVLILBSHIOUSHT  LPEVLD
alf®del  FTIHS STOM LOTFOLAIMBD (GOMEHH0, MFHHT UTMHH6T  LOMHMILD
BEOLLTMSHNET  IMDSGWD  HLULEBISMET  IM(PBLLBSHSH60, UTHMIEIHMENT  BINisH
MOULILSNESH HUSWIDTRT UFHBM6T CUPEIGH0 LPMID 6IHH6T FTJHSH LOJHEIGET (LP6VLD
BIPED  6ULDEIGSH60)
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2. uIFHHS FIMD FTTHSH GOHUL(H6ITEN &H(HENLOWITET
OBmesly WLHOLD CUTHNMTSTIF OCFWAILPMDES,
GlOVIBES ISR (LP6VLD GOHUDHLD LITSHBLOTE HTEhSHhISH 6L
L1 &1 @B 6T (Erh 60

Bhd DSGHUTWSHST S UVIFEHS HWD HEWILBTEVOTH (PHEIQHT(HHHN O (HHHIY
OxrLjurer Yflaemeo eupmis erHurjluugii e, Gadlw QuUT®HenTSHTIL WwOHMID GLO6VIHE
IIGHET  (pevld gMUBLD  UTHBLOT  HTHBHHMNDH  (GHMDUUSDETET  HT6BHEN6TH
sewiLPlweb erHTuUTTHSUILGS DS

2.1 smuet 2 10pe Gmpeurer BmeBuprear STMIHSHI UTMSHEHS

@emwureugnater  BeneoBuprer olelmeEH (Emeiyen) woHmd BxAw
Sieneail(h 366G med (Cemi2auer) DVEHGHBEHDBGHDH BHI6OBIH N6V
QeueflL®BHEH60

AUQIFSIH FHlemM:

urfled FTeuBsE G0 2 L ailgsHmBUlled mBFFTHHL (HTTeN B6VBINBWTERIHI, HITEVHIEm6D
LOTMHM &AM BT 68T (WpmHBUTSHST60T [BL_6119 & 65) & & 61T GeuefiliuBHsUuBHLD UM BHUT6D
GaxAwfHuns Fjoreissiu’ L GonepiuGssiu’ L umisefiy (NDCs) e rs gédul
Bprh®eT  Femuulet  sTeVBlewed  wOmPY  ueisFLl  Guyemeusd (UNFCCC)
@nempluBsaiu’ L umisellysser QFHTLIuTEr  SewibalUuT(hEEnhsHE BT 616D
aUmBUTD MEBFFTHH_ (HeTendl. ASHCHHU DBIBSHHIM BTH 61601 EUMBUTED 6UsVIFHIHIL
Wflelev Business-As-Usual (BAU) Memevenio 5% @enmed Mlupbsenest @esimlujd, Goeuid 20%
BUbSmeT  SgliuemLulend o 10pas Gl RevssTed  O@TeTemiul (heTeng  eTe
UNDC @60 @olliurssg sflelssiul (Betong. o0Gumg 2021-2030  smeoliL@duleie
wAIIE QFuwiulL @Geply Wl Lwreag, Bubsmerser @erm 9,819,000 MT wmmid
PubsmasEnHE& 2 LullL saumasuled 39,274,000 MT (e OGurssd 49,093,000 MT)
sruel LOwrnsemal (b Seneysh@ FwluG eer w UG Qeuiwiul Leatengl. 2013 @aGLmuiy
IS USTEISIUGSBULLL Re0EIeNS WISTIFT] FemUUle Hewil &HTeL 2 Mushd alfleurssd
L 2013 - 2032 eeiusnE goymLw BAU Gevs@asenLear  @uidGurg, CO»
o 10palled Siewiemieneund  39% oieney WeigsHsd  Hemmuledmbg  GQeuafulLLuGeugl
SugsTalbsliubeaugier,  Sewemieneuts  48% (CEB LTGEP 2023-2042) 36116
o eenLmIGL CursGarssisd siemm CO2 2 1fipailer LNysHTen aUPEIGEITS 2 6T6eng|.
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2 euasamaill @Gemwalsd, UHw OCsTeTendser o6 Tsd ausFHamen eaupmiGdam GHG
o fipalemend @GHMOUUSDEG UHIINSS555E aIFHS auenmiser umflu  umiseflenu
UpEIGHaipern. 2 svosenTall CuUTHGLST Qenewihd cImBUled 2030 LD  LEWIL6NMaT60
UaINS55555 eVFHS (pevmIBeT oL Ta WaiFsdd Gsearalulsd 70% mu yisd
Qaulugdmn@w, 2050 b pewiLenalled HTuUET 2 WP 2 _FTFET BHlenevenLouleneor
SIDLHHIOBTETUSNGHWD S6VEINE IJFTERIGLD SO (HeTengi. AUNFHHS  FHlewm
Bun@MsHs CaTaTmad RevdEGHDBEHHE ghu GFWUMUL(H SHTEOHBEME LOTHNGHMBSH H6vuild @ LD
Grra@ WH UysTeaiors @enwUsdLbdl euhEDSI.

yalleasssss  auFsd  olalmeHd  QTLjurs eiHfegapiulL  Qameiens
BVHGBEDHG gnu Gflw Fad peod 4,674 Guasr Geurl, sTmmisHmen cpeod 1,754
OQwar Geurl, WUysmem BF wWeeisTrsHelmba 1,571 Gwasr  Geurl, &ffw By
WestanrsHembaH 610 Guwar Geurl, o uljsdHrefedmbal (Biomass) 210 Gasr Gsuml,
osbd By Werenys smSHHLEISaMNemBHEH 700 Goar Gourl, sralh@w Werssn ,Hmed
Gruolliys  semehdwmisefedmba 1,125 Guwar  Geurl  wenisHuimeomisenst BT
GMOBSULFD 2022 - 2030 smeoliuGdHulaien enwliiaeT GFjoHs GeusmiguleTeng.

Cunas@arszis Simpuled eFHurjssin@Gw Y Gurs@Gser :

GuwuhsHsUULL MDD 2 Wy SHrsHeomer CFmeuenwl AIPEIGH0 WLOHMID HHD
QFevaymLwl sy GBuri@GHeaursal e smseNlelmhHas  CQursil  CuTsGeursHgl
ol smEIGMNT GBHTHA LWeEmensd HalhaubmdsTs, SHCuTH QuTagIl Bumd@eursHaHed
FBUGBSSUIUL (HeTen Buehbald OFTGHBGU UHTH HIMWPW @RVGHMTS S L L GHIH6L
s OLmem (Low Foot Board) sresitiu®Gid Weigmyin Guepbgisemenil Lglilguimes udheS®H
QFuieng Wasead  (WpoHEWLTEHTGW. QHBTUWWLY  HmevbEFlaEeT  BDeUSNGLI
vweTuhSHSUILGHETD LNy mbs RmLeIEHEnsHEGD SO UTEAISHMS BNihdH el (HF
Gaevev (pujworer susmauled “Park and Ride” s@msdLmisemen mMpasiLbGHaHIISDE
aHTunjessliuGdmgl. (geoBeau Hd Brenwih DOLUPNBEHHEG UTHET  BNIGSHIOL
augdHsen Bmieuliul (hetenen.) HMG Gevdsns, &ewig, HT6d, AMTTSYTLD CuTaim
Ay & eot 15 & ] TBIG (6TH &b (& LD “Park and Ride” erewienidahemeu LIQUILIQUIT S
INWPSILBSHSHUSDHTE  SNWTT  HOMeHEG — SUFWIDTRT  FINSHH6T  LOMHMILD

OQameTemasemen SIMWSLILUBSDH GCouewi(hLb.
Guras@GHeoursalF Caemeusemenl uUWLRSTUGSHICUTHEBEG OCFenaflwwmer  CuUTH@GaTHa

BFemeuQWITETENM AULDEIGHMISNHTH DT HTENIEIBEHHHMLBCW, HBIEIHEHDHH LG LMMILD

GoBaITU CuresGarsalF Caameusmen, Usalmd CUTHGHMTHGH HHW BlenevWmIH6 60
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@enmisrewiiu’ L ysTer @enLeuflaet o nes Hpdlenrt Cuephbadid Gaemsuser (Shuttle
bus service) ecpsoid OBTLIUUGSHS GCouswi(Bld. BuUTHGaTHSHI HHW MHeneoulsiseedHbS
amPleid ugeuevres (pemmuiled Courmiset HLOLiu’ L ApMenLs Caemsusensn (shuttle
Service) gmuUBSSHIUBET (LPeOLD, HNBTVHHN Bbs BewLaufleer o Té Uwelloasm
Qupbureoresr Guembgisenen CFmuiLomer G&Tupwy/ ynsBasml e Grrad Guehbgimel

QFSImemLeuend Amiurss &L (HUUBSHBHE0MLD.

SipTeudflwiorer  eoutser  Opflasd oMb eaiFsalled  Hey  eaunder  aluSHHIHHMm6TD
GmOUUGmeT 2 _MIFIUGSHHID euemsuled BT T aid Semwlfener  GuwbuhdHHias
SluflwiorGb.  e1eBeu, uwew CHISHMBH (GHMMBE (PIQUILTET  almsUled  BuHbHS
(weaIflend @EEINEHMT JMWPSILUGSHS Couswi(Bd. QGUTHL LWeNSGWD (WFFHB]
U6TITIY Gumestm 6UIT & 6VTTBIGH 61T Herymaed 6UIT & 60T oufleng@QuiTeTenm
©_(HeUTHGHHIMMOUTNDITED, (PFFHBT 6UMIH6T WLHMID GCTLLT] enFoHEl6THEHSHSHTe
sellwumer  @uemmaswraimn  JPpalubGsHseuemnsd CFunubGHs Geouewi(B. LOeTFTLD
OO BF euPEIHEe Curerny Bwevdad CUTH 2 L& Ll auFdHsamen BnesHe0 mmid
aiHsemen HIFoTenlshsHe0 iUt 2 fluleurtm (a1 HLHHIbG gnu  GumsmeTeriuL
Gouewi(bLD  6TETLIGIL 65T, SNS@TLTE GCom@GHNHs gmeiw 2 L& LWl euFdHsamen

poeeusnats HsTe Biwraissiul L aidemen CFzlubBsHalamsbds HalfoHs (PIQUiLD.

Qurgiwsser QuIHIL Curs@Garssl MWL [HHESH HTTLOTGHUSDSTET LNTHTE BTy 6wILD
Bura@GHaursHaIGurg  (PsEICBETHSIGID aNHOUSHETEH DEILUBRIGETTGID.  UFHBH6NT
Q& meIL Gumrgiomen Cuembal 61635165018 610 & UL | L_ 65T QuUT(HEHSLOT 6ot HIT6V
SIL_L6uen 6wt QuITesTemnm SIN(Lp&LILBHSHSHI0SH 60T o6nL_T&H ) 676051630715 61 & LLIT 63T
uweisenenl CuepbdHed gnmieunSHsH HalfHeeomd. Guepbdler BLSHSHIOTlOT TS
OFTLIY Spmmevsemen GwuUhsHHe0, OBFlFmevs GHMHDUIUSDETES (GHMHDHSULFD HBJLI
WyCsamsafevnaug MBawpmBenso (online)  Gar@lusie) (PeMEWLOQWITEIN  DIVEVS
Qumrpssoner  wpome&ThLuee SiLenL  (prepaid cards)  (pewmenGWITETEnM
SINWPSIUBSBIUSET 260 TH  RHMeT  THMIWMDSSE0TD.  UWIBEhEHGHS HLOG
uwentsHeneill  Qurgil  BuresGaurssl 261 &EIGEHLET OHTLIYUGSS SO (héb
Q&BTETOUSHNEBTS Google  Transit Maps  aadlein Lol GUEM T LIL MBI 6N 6L
uweTUBSSHIUSNHTET SMMensv gouUbeHdh Ceuswi(hb. Faev GUTHIL GuUrs@GHaursHdl 281 &
SIMIDLILBHEHLD, DeUMMEHT HLIDTL LBIHN6NS HeuIdBTanldd (Wigujomer euemaulso GPS,

CCTV Gurnetipy susdaenensds Oamenigmobdhed Gouswmi(hib.

AUTHIMIBET LOMID  1HOUTHLEMST 2 HUSHSHDIINOEE UTEUMETWITEIH  6UTHEILD
PLBL (wepuler 1855 oiFsenaled  FHEISweTengl.  ellEhEhTOILTOUOTS  6UTHEILD
CFuHHIUE 2 FHfll  utsmBeT  CaUlumLaIMSBES  (GMDUUSDEG 2 _Ha|eUHIL 6T,
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o MmusHesHmandecs eflOUTmHeT UToumTS@GD Hlewewr Lfluj. eeiBeu, @beH Heale
uteuemedel  QHTLIuUTS FrydHesenerl  uulpmieliusmerer  euruilybsemen  goUbBSHS
Gouewwi(hd.  eEhEpTTLLToUOTS  UTHIID  OCFIGHIeUG OFHTLIUTE  FTMGHOLTIN)
Bouugmear  FMiFs  CaTdwsGS  Osfley  CFuagDG,  usalwwiesmend
QuUOMIEECBTETOUSN G, GFLOLST  JOMBIHMET  AUPEIGHMIBMNG DHEUSWIDTET  HLLTUWILDT60T
SleneCaTevdaley CFjos GCeouswi(hd. HMG GCevdsons FTyd MILHILSHTHMSLI
yaIlNsG FhHTUuSHD RFFTEANHMPUILD UHINIOUG DleuFWd 6TETUSHIL 6T, DIFHEm60T
g1yd SILAHILGSHTHH60 2 6TenLss Geuswi(hd. g Sy, 61EhEhHTOILLTOIDTE 6UTHEILD
CFIHHIUBSDNETET LUIDS BapFHGH L HHe0 eursaiOwmeain aifuled GCFsvaiausm@EFlw
H&HFH upPwu SigliuenL. oL WEIG6T wOHMID euTderll ugmwifliy OFHTLFuUTer UGS

2 eTemLsasliuL. Geussui(hLb.

uTsamIEeT  umpwsTWiamid yHwstulemd 2o flur  (wpenpulsd  ugTwflssiuLTs
UTHAEIGET UTHUMU gOUBSSID Wrgl Qurmlaemer GeuafCuDMIESTDeT. DISHHIL 68
SuPMIHG ~— dHsenalsd e1flQuTmeT GFevad gouUBL. 2 wj eehFear  O@meTdHment
OaTemwiLeneuwiteg swmflesiu®l CuephbaiseT LMD SmwuLjHseaied @Hmen H@0TS
SusTansseomd. 6B, iFsenalsd yemaulemer — QeuelBGudplweury  @GHSam
UTHAEIBM6NT, aIBFLIOTS HWIL HMJL LWeNIHMS LHMID HeImSeNar 2 L Lgdseaied
vweniliuend  JAMSHWILGSHIUSDEG  Seudlwiwoner  FULALLEIGMET 2 L QNQUITHF

QwmuBss Ceusmi(HLD.

BHBET T (PFFHB)  auemigdeilenr QHTenswnard udey QFUWiULL GLTSS euUTHeT
areteniibensuled 14.2% @i rdAHHssuiuBGoHaIFnS. lege0 peod  GuissliubHeam
womid Brevigliy (Four stroke) GaGamele srehdlent OBTEWIL (LPFFHBT oUTYHET HeIT,
gMm (PFFHBT eueiigsen OaT@&HdH Fygly (Twor stroke) QaOaTellest srehFleit  cpsvLd
BUEBIGHRTD  (PEFFHBT  euemIgHMmeN 2 _eTenLddulemen  BurdHsud  SeumpeN b
AueourtsBeu  GeueBummiiubGdam  urdlewu  gNUBSHID G  WT&HUBSSHID
QurpLaeflar o6y srgewions  HHCUTH  Seupenm  BnéGLd  CFuleug HemL
QFwiwiul_(peTengl. GHmmbs &Tuet  wrdHfleow  Grréhdl  ImHOWenL WD  (WPwmHHwms
sOBuUTgyl STEIlUBL — (PEFFEHBT  oUETIgHmeT  LOGIFTY  (PFFHBT  GUETIQHETTS
wrpPlwenoliugn@ medw Brhsa Famuulear salmss BHewsdsd L (UNDP) swg
RHSHIMPLILTn6T 6UPEIS Sewienoulsd alpllener GeusillubshHueTensd. @bd WPwmS
ymas OeouellCumpmsmad @GHmplusng adlau@lugl  orsHFway  alenersHmneaislss

&l 6Tl QUTHET LTeUEneTeSSTen UTUWILIeneTUD JHUBSHHILD.

(WpemmemoEeafer  alenaisHmenet  CLDUBSHSHIUGILET Rmenhd aImBUTD, 2 MUGHS
MDWIRIGOT LOPHMID FHENSHHEN6N @emenishdl BT gent 2 L U@GdHuled Qurml Gumdh@eursa
AL aufsenen SilalrHH OFuleug OHTLIUTS Heueid FJHSILUL Geuswti(hLD. HieNM(LPHLD
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womid aflioren Bleneowid ChTEHEHF QFeveId BemLauEmen ReneIliLges cpeold LFTHHW
womid IF8xses OFHTLIYB6T GowubhHBUILBE@MeNLOUTSITED, AHRTTHHD GHUDHSHHIS TN
ey Blenevemwasellar &S gHUBISID HTEHEHEIBEHGGHSImL  (PBBIOBT(HHBS (LPIQUJLDT 60T
amauled OsTLIFSAwmen  eupmissd FmBelenw 2 mFIUBSS  (PRYUD. DASDHG
Guevdaons, @bsH WHHW BlMEOWBISM6T 6UPHEIGN HAHW Bensowmisentas (Logistic
Centers) olelmsd OFwsugser cpeold sHmULLTTSSieTen  LHFChamseEpd@Gl  Leo
QUITHEMTHTY HETME6T QFSIMenL Wb, SNCUTH STeRIILBL LmBUITH Blen6VUIEISHM6NEF
Goajd Qurml Gurs@Garsg eauFdHemen GWUBHHIUSSHT (LP6UD LITSHTRIDTE BT6|
GrrsHed oD 2 FF  Gmyweoeors  ChImEefed  QuTpL  CUTHGTSHSHIL
yemasuilrsmisemen  QFupubhdHglieuend  asbGalllug — @HET PO 2L eTQUITSH

FTHEWLDTGLD.

2.2 2_evzanralw aueFsHEF Fhengular CuTs@Gser ommId GevEiens LBHT6

DISA HTHSBLD

2.2.1 2 wihs ealemevamer

o eudenmall euaFHd alensvser Bseial LHMID HIFOLND HENLMOBEHHE gDU LIS
alengouTs  LTHDEMLUILD  @QUIEOLMLWSTUTGHW. Sl eTembeuuls — Hlemmulened
BHHHDOBTeTEHOCUTH, eTewiGewil 2 Musd QFwww mBTHSHET LOHMILD — dAHS
@ TeiTe6Te FHHemuld O memIL UCERIE T, @QuU(pHLDLITEYILD FHMSH
s (BUUGBSBULGSDS. FHmsUln 2 pusSHsefar EemLliuaasE@ gnu allmessT LleaTearen
Gousshded  wTPOLME  SalBHSAUMLBH — uGBSSID  HISTEy  BT(HH6ew
QurmenTaTysHen g umflur fAywEisenst goUbBSHHIElaTment.

leF60/ QBOFTed6s HMID elome eflOUTHL &EHHEG Bleveyd HHHHHEF CFevevid Cpeiai
(B opegsd 2 sosenmalwl  eewt@emiuis  Cxetal almsHuler  Fymafl 58% erend
SEBHLLUUBEDG.) STTEOIOTS HMLSGHWD 2 _HEHIHN, T gONILHBMNST  HEDDHSFT]T
BULLD  (gouL  euruityeten  wULLWLD/ GympHu  PemeotiQuuiysFd  umpu  FFD)
STTEOIOTHAD, 2 _eusenTalwfduled 2 eten (poHdlw wHHW Blemeowmisefed STeIiiLHLD
sayd Gemmeunest GmlLsser @myeuiorsa|d OsTLjhgid distillate cracks Mensowinsd
sTeuilu(BLD 616 rHTuTFesslUGHmE. RbsL Uateareniulear S o musdaeaie allenevsme
Geud FB G L.
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2.2.2. 9Hxf555 QFeoaid eflourmet QFaaierd

(a1 smewilul L aflemeuseilen  SlgliuenLuled  e1FHToydmmUUl L afleneuBEHLET 26060
eflQwemT@emTul  OMID  HSHHBHEBBHUULL 2 DUSHBEHSBTE HONSHHONTS  Ll6sT6eUHLD

QUEMTLIL BIG6IT HWIMFlSLILL (H6T6Iel.

Crude Prices 2012 to 2023

USD/BBL

apsvLd. @evmiensd GUPBDTAILG onl (BSSTLIGTLD

alemeudaflelt eTHToFnmevid@ gmu 2023 opb Spewi(h (WIPEUFHILD 2 60  61FWwemTGleTUl
womid  &FHPEfEHIULL 2 _PUSHBET pEW  BTETIRIHID  almEVEET  LIQUILIQUITS
SFHBHHHIE QFeOID 61601 DiEIOTeNlSHHILBE M.

Refined Oil Prices 2012 to 2023

apevid. @evmlend CUDBDITAILIS Inl (BHSTLISTLD

ot : g



2.2.3 pmo e@Crrasduyeiien QuT@menmTsTy er0FFLileitento

BevEIMBWITES 6l HFTUSRISBMEIOT (PEBIOET(HHSH SHewWre B OCBmHSBIYHEG
o Lul(p, apBpws GFemeaussl enaulmiy GHIILSBoEHMale0 aipFFUImL bHEHIGTETHIL 6T,
aflouT[HeT, 2 _ewie] LOMMID W@HHEHGEN 2 LuL ASHUTeud  BMd G HEHHHTSH
Oarpluete] GFuiw (wiuwnsh Bleneouled Hemddhg BNHESmg. e1arCeou, RbH QUITIHETTHTY
e&rdleteniouLet, Heigh uTflw erflOuTmeT @maé@od alleneoliul iguisddamend HTLLSNE
Seuflwiworer  BHHemwd BCHBausm@GU UHw (pemmEBeT WIHmI  aUflEemend el

Gouamwitigul SLLMTW GHBeNVSHEG TH SHememiiul_ (HeTendi.

2.24 gpplws GFoomeuel OBHBBIY

2022 oD YWY (LPHEVTEUFH HTeOTewI(H OHTLHHD gHUL (Hemen bBBWF CFevmeucmid
FreushSHarenloulsst LDHDTHGmpWTergl erflOuTmeT 2 UL sishHwmeudlu @mé@LdasenenLl
QupMIBCaTaTUHD FHTHHD CFSHHWeTengl. eumld Semwiiaet Curdu SBBWF
QFeomeuemils, Hroussaienwmul 2 NFIUGHHMSDEG SVEIMmae WHHW  eumlid  Fev
wBomurtwmisemen  QFwpuBsHueten  CuUTHID, euIFHSH BDEGLHHEG — STen
(Wmpuled  euFHEmen  gNUBSBIUSDEG ~ SeudwoTer  BHWEF  QFevmeusmienwis
Cas0ameren SFFTEIGLD OFHTLIHSHID SbHevwwner (wwupdemw Cumlasrew(® eumHES DS

By Wegsd womw Gilw auaiFsd 2 _pusd  QFweorpmeorengl, CHemeuuwmest
L (HOWTSHSH oU6VIF B HUT60 30% SleNeY LT SHHTGLD 61601 S eemILd
BSHLIUBASTDEnUTETEL, BT CHTLIHHID euFsH 2 pusHulsr  sigliuenL
(PEVLDTS DIHBTET ABBWF OCFeomaussll QFevauT@GL Sieie0 LOEFTID g HLOLGHMD

m6UGHHITGeTTLD.

2.2.5 g Fsflezs GFoqd eflOurmer alenevsel QUTBMTSTISHE e GJOUBSHSHID

STHBLD

SIFHB6nailed LemBLIQE eTlQuTHemerL LwesTU(H & SIS EmLOUT6BTT 60 o2 _MusHF
OFevalemiser Gevmienas Weigny gFemuuler (CEB) @Ml mMensvenind@ sHenwowimes
QFevalled @menowns wrmlujerenend Oxefleurengl. 2021 @60 ardToyFamiul L Sienaileneo
alLajb oiHsenaled wemp L sxh Burdeind CEB uler Gmryy o musdhs Ggeveaieid
195,884 p.1060. opouziL &, oiH @LBOWLTHH OCFevelsiomsn 283,364 G0 69% etevid
a1 (hdmal. eeueurpruienid 2021 @ev CEB mligw Gurggs euwmomend 261,914 p.ev.
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LoTSHAHTLD 6TEUTLIGHL 63T, SIS TH 21,450  em.1060. BLLSHMS THTCHTHS
GouswmngBuIDUL L GI. BHSH pevigsd (2022) Cwry =2 _PusHHsF GFevelerd 384,182 em.1060.
LG etent HUIBH CaFutwin’ GetengiLer, g 463,394 em.1060. stenr AHIH Gauiwinn’ L
Owrss OCFevalaisHed  83% eeid  STL(HEMGH. pBOOL  LOTHHHO &L L6wID
aFsfleaiu’ L  Curdewd Bbs opewiged  Bley  BLLW 151,937 p.060. opms

&TewurliuLevmd efeol WAUIH OFuiwiul HeTeng.

Guend, 2023 o oemiged CEB wWienr Cmiy 2 musdHF Ggevelend 721,907 em.0e0.
G eler  WHUIG QFUwiUl (BeTensILe, oiE  WOSOeul (b  SLbOUDTE  6T6Im
sHaICxTafed 820,943 em.1060. oL@ e1aim WHAUIG QFuwiu’ L Qwrsg GFsvalsarsdeo
88% ouad srewlu@pL. SLLewd SFsflesiulL Gurdaid Bbe pemiged BlaJ BHLLLD
151,937 em.1060. oL@ STewILLLEOTD 616 WHUTH CFuiwiul Getengl. FeoBumgl sty
elsHwmev WUl (b DipeOLBHSILGLOTUIET, 2023 o opewnged Bmyly 2 MuSHF
QFevailend ojewtemreneuras 639,000 ¢p.1060. opHd STeILILBLD. eTeueuTTUIEID WeTGsul (h
asryeoons Bxfw QuUIBMTETISHNEG gOUBGHSID WLODIPSSH SHTHED FHEVEIWILOTHES
seaHLUULaTeensv. Wl  @LWwEuprgl  aaim  sHHCHTOND 2023 b
DLEWTYMBTE 6TF T FamULL L euhomerd 477,509 ¢h.1060. SLEUSIL 60T, CLPITDI LOETTNSHHWIT6V
WBerGeul(h SiweouBssiuGLTulear iz 448,967 p.1060. oLes5 sSTevIlLBLD.

2.3 VeaiFsd 2 _MusHHs Hlenmuilest 2 505 ddbs UL (Beiterm

&L enLOLIL|If i 6ot LOMIF Y GMLOLIL|E B 6T

2.3.1 goomiemas WeaiFty Femu (§.10.5.)

1969 oy oewigest 17 b Revdhd QeVEINs LOSIFT] FmUF FLLGHH6T (LPITenIenTuled
GPUdLOu. Geteneury,  "ifleiFsHenw 2 HusHH  QFUIHED,  UPEIGHD  LOHMILD
alBCwrasHemen o lalHsHdh CFUIHN WOHDID @HESMEILGDSTS wOHMILD Geuml Fev
AL WRISEHSBTE Q6vmiend WFTy Femu STUHGSUIULLSTHS GOUILIUL (BeTensl. &LbSD
&lev SFTUSEIH6T e 61T a2 OamHhaiemnm STallpSHHWenL B
sreulu(bHearmeniouleimed, Waigsd OaTidhaimpuist almearsdhnenet  GoWbL®HE5H60
OO  WETFSSHI  LUTeuemeTWToNTHEndHE LOdad HOUSWTET  LOETFHS  6ULDEIHMmED
o MIFUUGSHINSHBTES SHCUTH 2 60dled Fplurs sM(WsLILBGSHSILL (HeTen  Ldw
Oamfe0 wrdfleet o6m T BIWD 2 Lenguits wnFfemwliyssmend QFuiuwl Geusm(hd. 2009
D> opevngest 20 opid Bevdbs Gevmens WeiFsHsF FlLsHer (SLEA) 9(2) o L iiflaled
GMudLOu_Geten  goUT(heBEHHEG SmwauTs WsiFsds CsThnsmmulsd "sHeflld

- - Jo




QBT EITEUETEUT 6T o Hifl" 6160 SIMPHHLIL(H TN "IDeniFsHd) St (b
SIHULSHTHHNG" alewienililss (wigujorer @Cr Mmeueaid @Revmiens LOSIFT] FenL
TSHATOTGW. Revmiensd WaigsdHd CaTdnsimpuiar 2 &8ss Ty THF L1NeteuhHLD

ULSH6O STLLUUL (HeTengl.

CEB Private Private Private
Generation Generator Generator Generator
Licensee G1 G2 Gn

\
\'.

» Power Purchase Agreement (PPA)regulated by PUCSL

Bulk Supply BSTA CEB
Transactions | Feci
e Cuidain Tr::‘l_lsm:ssmn
(BSTA) ‘ es icensee
¢ Power Sale Agreement (PSA) Regulated by PUCSL
/ / \ - ~
CEB CEB CEB CEB LECO

Distribution 1 Distribution 2 Distribution 3 Distribution 4

APOVLD.  IOIFSS] 1OHMID 6UVIFES] DYDIOFT:

eTeueuTmTuUIeId 2 6vdlest QU(HLbUTeLTE BT (HH6T LGN euensWTer QFHTe0 LoTflasenen
(Business Models) egpmisOsremiGerengiei, olGFLwons SiIgsds CHTOnHEImMUIET
drsrenr  QFwpurGeenTas  (GOIL  (pujwres ‘2 _pusHd’, ‘Si@iii®’, ‘alpGwrsw’
Spdlwer  WaTasl Lenwolys  QFuwwiul (heiemenr.  2022.08.01 o Had @LbGumm
SIMEFFTMOUD Fal LHHe0 SenFFTenauuiemed Qsmfinaemmuls mensoCummer @iy,
UT6UEDETWITENT&HEhHE [HLOUGBLOTET WleTFhd aupmIEme0 BGomOsTeTEnse0, (PHeSHEHmer
& GHAIIUSNBTE BLOUPHMS 6I(BLUUSNE HiewgseT @Gwbeumsienmn BulLsN@EHs
Syreflssiul (heTengl. Qbdd GHL 201LTE 2002 > pewiget 28 b Bevdsd aTFHS
FrHmeemIEeT FULHHE VI o ssHurwusHsd @il oul Geten el wiugiy wmmib
BPoeuetll  uewilEF  FLLBHHmT SHDBTLSHH60 BILIQEL Hlevayd Fepd, QUTHEMTHTY,
Biyeursfdwmen Cahemeulium(Baen FOUbLSOTE S TTUIHS, Wenmule] GFuigl, GuTgindseier
SNBT60 LOMMID 61HTHTEL BTLLMIHNT QHTLIUTES HOUDIHNS FJHE (LIQUILDTE, DIHSHIL 6T
alGzLions CEB &@w, OQumgeuns eusdyumissiulL  @eomiend (Helwmy) eiFtys
swueil  (LECO) o _eenLmdlw  Heigsdls Oasmingienmestaan, HBTLger Qsmydlsd
STIL(BHSHH60 Gl genul (pTBaImM (LPIQUJLOIT 63T, OB6LD QFweHM(LpemL_Ul,
SFHTuTHOVIHLW, 2 PDUGSGHSHDEIOSE,  almaibIHnaeuTuihs — Hoeuerll  LeiF
FLLBOWLTSIND SHAHMTHS Gouewi(Bd. DHBHH HILUTHET GH(LD DNWEMLOUTD SO

- - Jo




ueilsemenl  Lisd — OQFuig  simwFFmeuuiamed  sHSHDOBTETUSNSTE  HLOG|
SINBmBUTNT FLOTLINGHIGTENGI.

b INGmS omms UwuSUTHSBT Hmpular elmaisHmensat 2 mIHubBSHSHID
GrHTHGLST Revmend Weamy Fenu Fribhg GumOsmereniuL Geuswnguwl SGHHuwimeudlul,
sifisoner, &THHNGHH CHmeuwTesr L0 MIFTMLOLLYGHH6T  (WTELmHWILL (HeTermes.
o 58xF emasl LemolyF OCFwa(pemmdE gnu  uweurhaer Hiemm CeuaiGeumrs
GrrasluBLD 6TEUTLIGHIL 63T, BT U B Hm S o _mIHIUBSHISDHTH edlifleur eor

RUEIGNISSHMBL  QuTPwpenpOwreiy  CFuPUBSSILGL. USHDCHHU  L&Teu(HLD
epGeomUTWBISmET UWSTUBSHIUSNE THTUTTHSULGES MG

3l) Qumrmsswner  FLLfHwmer  gourhaepLel  WOaiFeads  glenmules

LWISTUT (HEB6N6N  LO6THL L DLDSHSH60.

)  BGHS PWEGNSHMSU  CuTilpaplwraimp o nFILGSSNISDETS
Qurgit weTUTBHEET Y,EM6EMISEGH(DEN6UL! LIOLIL(HSHSH6V.

R) allem 6T SH B M em 6vT o615 (& LIS 60 60T 2 _miIHiubB s LO6THL_L 6MLDG GHLD
QFWT(LmMDUIDIET CUHLOTET QIOEIGNIHHIMBMW @REVTL  Q(LOEIGHNISHHIMS
FHLL(PpHDWITS  LOTDHMISH60.

) uesllulesr/  Ggemeuulesr @uwieoL et SligliLienL_uled LIWwI6sTUIT (B & 60 61T

L5611 L 6nLogSH60.

o ) WagsdHd smmdg Waayd FHpbs CsTPeOaFT] Biours (WedmenLosei/
Qumrml(penmEBenen  SIMI(LPBLILIHSHSH6V.

oa) ISealLenolyF Oauleusar oo nes S LOGusDHEG LOMID  SFWTHer
SIEWLOLIL B8 (E631] &M 6T (1SOs) L NYRIENG
o 58xFsalul_(heTenenloulemed, eUsVIFHS AUIDEIBEIGHTT TSI L enLOLILEF
QFWET(IPMMEHTH  HEIWTT VOB TIIMM  BIF6d  SMIDFH  D6VEVG

REMHLG DIVIAISSS@IOT HIe|SH60.

6T) sroyl  Guemiens, Syl  UTHISTLULY  LOMID  EUIBIEHLDSHETENLOEN UL
o MIFUUGSHIVGIL 65T, FHev eTHLLenolyF QFwlLlL 160G EHemer
255/ @By Qzmieowpwmnd eauenmissT HLIOLED OaIOuT®meT eI
sreyu ufliormm CenL QuiTaTenm BlmieysHev.
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)

®)

?)

VesiFsds  siempuled Hoear  QHTPHIL LS  SHaISET — LTeUeN6TENUIL

LT 6U60TE (& FH6VD

CFVIHHIMmB cueneowWenollar 2 flewo wHmIdD GFWOUTLIgeNaT  SIFFLLD
QFTLIbE muSHGHH SHWT] HmPsE Vagsd o Husbsl Sobal
LUl (BeTemento Gumerim) (TfE &2 3: 300 UWIesTUT (BB 6T
OxmT(hdoe0UTEIGNBMeMUWL,  aIBFLLTE  alPCwrssdmen  Hefwmy

HMDES&HS HnhH alBH60.

aFsHsd  Cxetall  womId  Blywusd  FTihEH  CUTLIpSHSH6TDENW
o _mHIubBSHUSDHETE WOaigsd o2 pusdHu et WaiFss Fhsl
Qurplwpenmenwl SPWPSLULGHH0, 2026 D eI 6NTATD  (&HMMBSLULFLD
HengsdHs Caeatalulsd 25% aissHmaBuann Fheamall GuTplpenn e TsL
QuMMIEOBTEITEHSH60.

@hal  umissTs, WeFtysms aplwrdlé@gw o [l  CQuUDDMTHEDHE SHLOG

uIFSHemws OameTeusia] QFuiwl (Wwigujomer euensulsd LB TaTouaTsuTeny LTSHiflenw

(Multi Buyer Model) oifwpsiuGssusnsts aaugsdl  ufiorhpn  BleneowGreim

BlmieuliuBL.
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3.0 PlemevBumrer UNIFHEHD HI6Y CLPGVEUETEIHENENLI
LevLILI(B 560

3.1 uasemw augssdl dpeold Wsaw gruienwwner e@HysrTeoGwraiemnn Gonrad
SMPHHF OCFOQID YHIINNSBS5B5HH UNIFHHG BHT6eYH6l

3.1.1 2030 o> SyevLenaled @BHBETL T USIINIEE55565 aFsd 2 nusbsdearw GxAw
Caemeutiuriged 70% eueny alfloyuBdse0

amSHUMLES  uBHan BTH 68D auemBuled, eIHjoumL  Srewih  HFTUS
sTevdFHaien Bevmemauled WeiFsdHossTear Gaeral urflwenaled HsfeHIE CFeveaumBHsH
STEOIOND.  JHOQLeUFIONS  BILIYeL  UHIUNGE555H  UNIFHHGBEHTET  CLPELMIHEIT
aiFsenalsd  sTewILLBHIIDML  QbH JAFBfEGW Cxenelssrs  Wse|b FpnHs
Sioamens CHBUSDGS SHlememLifiuiid.

UaIINss5555 auaFsHuled o ulfsdrer (Biomass), yelQeulin F&d, BF OeFsd,
Gl euaFsHd LHMID HTON UNIFHS 6IQILINT 2 _6T6NLBIGHESTDT. GHnISHW HT60HH 6T
SumNled  gOUBL  Gmmey QuDenswnaBer  SeTHIlLd  QFUIWiLbBEeTnenLouTesTe0
amer U555  ueFhd el dempsslubpdaiper. Cun@nss 2 eThTl (B
UBIINSS5HSHHH  UeMEIGEHHEG Cuevdsons, @eommaulear Beol  LFCsasHaier,
FwsATL UFGsasHamien LemaLigen eflOuUT@®meT wHmid SuDensd eumujll LIgeseT FTibg
SpUIeE6T  BmOsTaTenIUL (B  eUHEUSHIL6T, BILIgeT 6uLBosd SenFwenientoll  LFLLIed

SLWHEBLJ60 (ST BUIMeNE UTWL LIge SH6T SenmIbTeutLiLL (HeTTereo.

2030 o0 opewiLenalled UsIUIlss5555 cueFsHUID 70% Renet DML HSHICHT6T(EHLD
Oametenawimeng 2019 b opewiged G auFsEHE  OsmeTensd  LbHMID
ewpBeomurwmisel (NEP&S) QeuefuiLiu’ L WaiCu oimlpasliuGsHsiul Lgl. seusurmrulenib
ydw GameiensuLer  Seownhgs OFeeusn@ eudwwonen  QFwupur(hser OeTFsHS)
o MusHHULET FHBenalled  FOUBSLULUGSOIDET. dBeTed 2030 b Spewi(h  6UM]
UaIlNsa5555 aMIFHH LOPNMID JDTE0 UNIFHH pFW STewigM@GL ML eNLUWI6UT D)
@6uQeauT® eUGBLSIADGHW Cuwevdlawrns GFmw OameTdHnensis ST (HElOn SHeflwime
o NusHsH HLOwram (Qemewitiy 05) CEB @ewmed  gwnflésiul (hetengl. seiGe,
AevEIens WOSIFT] Feou LOMID evEIenNsd BmeoOumisG FodH dHBTIFHU  Spdluie
eamlemenibg CFwpul (B QFwmuT(hsamen SamEeI(HhaTenIL a1, GCLUBSHS (LIQULDTE
yaINs55555 aINFEHSH OSTPHILUD (Gflwer Die060E STOM), H6M  EUENTULLD,
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auenTamIBeNeT Sel[HSHBHTE HTEVF FLLSLD LOOHMID SNBTeNH (PHESHE6T OHTLIUTS
alufladerny “YHIINGs5HHE auFsd dTamHSSH rsrer GFwed L’ (REDMAP)
swmfleslulBetengl. 2 sbhsd CHTPed wrHHOwTaer S goyenLW EeneuTulshSHerd
o HeurssUILGLEUTEl ST (WeHeSLLTNTH6T DSNGHSH SWTITE (LIQUJLOTET 6UenSUleD
BHMeUWITET FHED HHOULBMEMULD RemeniwsHensHe0 GeuaflulBeusn@ CEB mLeaugsmns
BuHO&TeTHMG.

a5NCsHU 2030 b pewiger  @miHuled  FmeuluGw  GsmeiHme  LeTauHLOTDI

STewILILI(HLD: -

2 PuSS (LpevLd QareitHner MW
1 dramer By OS@nusd Heneow!  SenLDLILE6IT 1571
o6&
2 Fndlwienailevmest 13y) WsSTEIMH UGS mBlensowl 610
SIMLOLIL|H6IT D6ML_TH
3 sTHM OSTIE@INUSHS HENEOWBISET 2611 TH 1754
4 Gilw Qeuliu WeTaIMUSHSH HlemEOWRIEET 261 TH 4674
5 o WiFshdyet (Biomass) WSIEINUSHS  MHlenevWBIS6NT 210
26L&
6 Gxllius GameTdHmer o6 TH 1825
7 LNG susnigsd) cpeomisel o6 ma 1738
8 | Mlevaaf LOSIDUSSH (LPEVEIGBET 2611 TH 900
9 | eged/ QpULT We@IDUSHE (LEURIGHET 26 TH 50
10 | 2 _em60 61flQuIeTTQEmIUI (LPEVBIGBET 2oL T 24
Qs QsmeTdHmet 13,356

DL L ouement: 2030 y1b 2y emiperi @Bl Bl iLBEein 2 GCFF eIIFESB
Oz ranislmest

EPVLD. B6VBINS  LOIIFIT] FomLl

&muest BLUTeN OFHTPHILLURIS6T 261 TE eueFHHSH BHmeuliLmgenaill Lishd CFuieusnE
STEWILLBL SLHMED STTERILLTS 2 c0SenTalWFHuled STEVHIEN6L LOTMMEIHENETSH H6wTd EHLD
BawFfBlyellaer euFsHs Hlewm OBHTLIUTES (PpHSW  Heueid FFHBLILL (HeTond).
yallesssss aagFsHs 0aTHmIL uEiseilar GuTliysHaaiamwenws GuwUBSHHIMNSDNHTH
FTauBsafHwnes srewiliupy Gursdemert CuIaICm @Gflw ausFsd LHMID STHANENEL

QuOMIECBTaTOUSMBTET  FTHHWILTHSMT  SiFEfbEdHamigwl  Halulwed SiemwoailLLb
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SMEOIOTH, 6IHTHTEL aUNFEHS BHmeuIUT(HEBEHEHTE UBIUINSEHHHS  leIFHIS)

CLPELIBIBEMEN QEVEIND DLTOUSFHILST JOMIBEQBTeTEHD CuUTH@ 2 (Heurdl eumEMSI.

WeiFesd  aupmissd oMb GseTal wWeTer SHEUTENSHW 2 _cosenmaluwl woHmid GxHFw
G H6T WOMID WaiFsd 2 musHuled YUsIilssssss aevFasduler umisefiifeane
aFsflliug  OsTLIuUTE 2050 b opewiLenalled HTUST  @ReVOTH  UNIFHHG
SOmOOWTETNN AMLHHOBTATEHD BEWILBTD REVBGLAT AJF DPbHDH BEUSTHMNHF
OFVISIH UL 6TTENS). QLN eJMLjenLWeurm Bom O Teusi(heiTern Q& meienaifHuimest
umIsalySEeMTS Blevdaflll uTauemerwnm Gsretmawrsaienm Geuailulhshsd wHmid 2030
o opemiLenalled  egsHuled  70% e @emLBlensvd BTV BevEHOBTRTMM
UBIINEH5HHHH IFHS 26 TH LJsHd QFUISH0 el @& Foubsors CFuigieTen
(waAworer HmeouwihaenT@GLd. STHm wHmId Biwwrédw upenas erfleuruy (Liquefied
Natural Gas - LNG) Weiaeilensowimisenen Spyolliugsm@ iremmisd  egeoBal  seflwimy
smpuLe  @uUUbSEIBmeT  BpOsTawi(haten  Curdevd, HITHOILEUFIOTE  DibHDHd
BMHSHLLEIGHET LWL BTV  SHTOHSHNG 2 L UL (HeTenenouleanmed SIFFTRISD S5
OFHTLIUTH HeuISHmS FJoHd CeuswiguleTengl. @eUeUTHTET HTOSEIGNT HANWTT Hlenmulest

WL (hd HeujFF 2 _sudlent CGouml BT(HBMeN CHTHHF GFeOMBMG SHTTEIIOTUI SIENLOUJLD.

UaIlNs55555 uIFHS 2 MusHHHeMET aleneodH6T WILUFTT 6UsVIFHS (LP6VmISM6NT el 6Lb
GHMDAUTRIMEUWITS  LOTAU6TeNesl.  Blemeowmes  euFSHemwl  QuDHMIECBTeTou6IeTeN
STOEIBEHHESG STTERIOTUI DMWLWD YHINNES555H aUIFHS (LpeOmISEHHCHs 2 flhsmmen
o _aTenTibhsd gnm @BméEs QweoBu FauTeondd STILUUGEMS. ISIHILE, SHBTLIQED
@rey BmrsHed aigsdHbEd Hs Cxeial sTeRILBMSHIFILS, G cuIFHSH
OxTLiuTs BBra@GHWwlunsl ausFsHmwl SenehdwlubhsHd maullusnEG auFsHd GF
OB H6VMBIBMET SINM(LPBILBSHHIUSET cpevld BHFL LITFHenais@ (PsHIQSTHHSD (LPIQULD.
SHNG Cuwevdsons, mHaiwr  6adjeydnmned (PEDMENLDEHMENL  LISTUDNMICUSD S S
AL OUL BeTeNHIL6T, DG  (peVlD  eueNmIG6la  gnmealnssd HmLUlemer LOsea|D
BHEOL(PenMFHWTET LoPHMID 2 S50 (Pemmuled Fomefldbs (Lpgujid.

AevmiemaswimieT sTevluBL USIEsHH5EE  UMIFHS  SQUUMLWTERIH 2 UWIJeUTes
UBIINSE5H5H eVIFHS R60HHBEHHBTET LGOI FTHBOMET  STFuiwm@Gw. umflul
UaINs55555 auIFHS  dlumLQumeaim  sTeviliuboug AHBULF  HeETeNLOENUIL
QuOMIECBTETUSNE  JASHwTeufwwonTeasTGw. @bBTH UHIINES55EE  UIFHS)
Bevas@aen  OHTLIUTS (pupenwwimer SFuuseiiyLer  QFwmubhdmg eeiug  Umm
@evmiens  UyHiwuGraiennsd  sLpupliyauge oo 1s  sufifigorer  FrauBshas
RSHSHIMPLIImIL  QUDUIECHTETEN  (LPIYEUSHIL 6T, DBHET Ul DlgliLienL UlenesruLd
GuwuhsHEOsTeTeN  (PQUID. BTLIRSRT UHIEs555E aFsd dATalmsHd  cpeold,
o eMBTL(h eueMmIBEHHGU Guuind) BFIHmHe0, UM smepemev MliAw (Green Climate
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Fund - GCF), ueogyiy womid @mariy GatenLwmefl plEwmiser, FTa@ss opymuiFd
Boeuemssit CuraimeupedpBgs BEH  wpmd CHTPRLU @SSl
QuOMIECBTETEHHD, 2 6MHTLH  HODCHIHEHTALWmBHSH  UweTenLH0, QUi
BFFaH@GHL FHmBUled GHTHE0 2 _(HeuTHED HTFENIOTS QL (HOWLTHSH QUTHMTHTISHIHMESLI

urflwere] umiseily eupmisIL(HLD.

2030 g opewiLenaled WengsHobstear 70% Qevadamerl Ujsd CFulugsmaEts sTmm)l
auFsHUIemBEE  1,754MW, @flw  augssHuledmba 4,674 MW Qupmis@stetern
Aevmiensd  bLeaugHsmE — ComGsteien  Geuewi(ho.  Cum@Mss  QUDILTEIEIS 6N
ML HHOBTETUSNBTE  UBLIHILD GHwohbaulgw 1,000 MW GenenCGuenid oL
U BEDHEBEG OO IBISSHHGD QFWSI(PdNEHF CFjohs GouswiguleTendl. DiH6
OQuuiGupra 50% smHFHLLEISmNEF QFuPUBSHID FITFF BHUWT WLLLGHmSHL Cueis
Qe CuH@NHd BeVHGHHMEN DMLHSHIEQHBTeTEN  (pIQUD. LWletFadHuled 70% @Renest
UaIINGs555E  auFHdS  (pevmisaeldBha  CuDMIBOsTaTuSDETET QB TETND
Bevadmerll UisHd QFuiwwlurgl, smasIHlL salmesHulea ysTer sempwrer Energy
Park asmsdlLmiser e Semwdsiubhdasm 50 MW wommid  oismE  Guomul L
urflweneleoren  SHESIHLEIGNMTHS &TewiliuL Gousewihd. HnBTeLHH0 Energy Park
BMHSHHLLEIH6T 6iaim euemaslU(bhHHe0e &S Fwibusoremihey 100 MW @flw  susvigsds
SHSHHLID, weremfler || opn sl L smhn auessHs SHSHLID wOHMID Lerfer STmml
- GIlws seolys HHSIH LD A STalHHd BLougSmBHT CFLMHUBHHSLILL (HETET6.
eiogl Yalulwied Siemweall sHME& gou dsnE STewiliubld 2w FrsHUlLT(hosamend
BMHHHDOBTI(H BlevsHHenet DlglLenLWTHES QBTN HHSHIHLEISNT Sl OHdHEGL
Gl auFHS  LOMID BMFWETIENION UL STHN  6UVIFHS  eTaTmeUTy  Hevllulmest

(PHMMIOEET QFHTLIUTS BTD HeuaibHenen Fibs Geuewi(HLD.

oumisTen flGLT FTIhHEH pewi(B (PUeUGHID goubdern urflu STHMET Diene| o6 T
Aevmiemasule  smwenienoll  uFlleneT 2 _mushdl  GFw  (pRULTET  aIIFHS
CLPEVEUGNTRIGEME  6TewIeNNbmeBHE gmu 60,000 OwaTCaurml. 2 _mughd GFuIwevTLD 66
adTeygamiul_(berengiLer, 2 flu A LSHI S WwHed(h CFUIuHET 260l TH  61HTHT6V
Aeovmiemaswlmenr 2 _eooda  FsTer UYHEs5H5E5E  ueNFHSH  ghmILSWTENTTS

LTMHIWENLOLILG| HIQEIOTRIHTS SIENLOW LOTL LTS

gy 165 QUTHSSILGL GIW auaFsd BawsFfsH Lww snGurgs 600 MW &
Gupul L OsmeTdmenend GFjosdaim LOHMID Fneny e CuUImHSSIUL (Hetenr 40,000 &G
GupulL o usFIEIGET UYLl Foubsiul (hetenr  HAwbs  (PaTGarmmedened
OamewiL  Wsad (poHdSlwiwnmer BawFHAHLTG. 2025 o pewiienalsd 1000 MW

Qmert ML HHIOBTETOUH  BDVEHBTHDS  HTILIUBMIFHILST, BHDBTH Fned] 5G|
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OuTBRSSILGL Gflw suFsd o usyemmiset (Rooftop Solar Photovoltaic) 100,000 &@
Gumul Leumenn Buwevdlions  semwlyLer  FOLUBSUUGSHIUSDE IHTUTTSHSLULGSEMSI.
gy BH OCuUImSHHIUBL GFW eusFsd HaWwFASHLSHST BOHUWT UTFlwenaled
OStEmImusd  Bleneowmisenr 2o ms  GuplsmeteniubGy — Uysmer  WeiainusHa
Oameaidpenans  GmDUUSNGS SimeuiflougiLar, ABNG Cweodsors el (b
APEeflaT 2 HHIO  UTOUMMISETH  UFHDBMEN  GUPEIGHEUSHET 6L TH  6THTHT6V

YHIINSBSHDHDHE UNIFHH @D6vHEGHBMEN IMLHHIOBTOTUSDGLW FHlemevorL{flujLd.

sLGUugwrer  aflweouled &HHFSOTeT  eusvFHHenwll  QUDMIECBTETOUSNE BTEOILILIHLD
SieIHeVla (PpHBWshged BlemeoGupren SlalmaeHd Crreas Gevasd 07 e GHeafleursd
@MuALOU(Betengl. Reomiensulleasr  semiBauTl LeHe0 Crrh@Gwlurgl, OHTLFFFwTs
HeHLHEGIMH  UTHSTUUTET U IFHS  eupmIEs0  eleiug  Cafw  uTHISTULSHSTE
(WPSAWLTST  SDFTE  BemsTenilul(heTengl. ®@bs BTH  Ceuslibrhaefel®mbal
HMLBHGLD 6UGNRIGBAT L5FH| 61606M6V HTeUIg FTIHHHBGID UM 6UIFHH LTSHIHTLLTen 60t
2 NFILGSHSIUSH BREIOTGLD. 61eGey, @bBTLIGET uIFSHN LTHIGTUY CHToS6ILIY
o _aTHTL(HLI EANINEEY:Y: ¥ F: 3 aUVIFHHemL SITalmHH QFWieug| WBLD
(WEAWTHISTGW. 616G Leveumeusioupenn QFwPUBSHS Geuemi(BLd:-

3l) BVEINS TFTRIBLD BCHEMeUWTE UFHBM6T 6UPEIS, SHETWTT Hiewm (WHeS(HBH6NT
o s LTGEP @e1 &p @emesteniulL yslilssssss  aFsHe
QBTETHMMT  SIML[HHIOHT 6T (ETHSH 6.

3 YslisssHsss aFsHS BHHHLESEHGGH 2 flu BrrsHed smeanisemenl
QupmisCaTeTen  (PYauensd o MFILGSSHIUBSDBTET AW  QuTpennuITaTenm
IMWPaLUUBSHSH60. UaIss5H555  auaFsHS  cpevmiser GLfHwmer  alCsL
SHETENLOEN LIS Qs memi(heenHIL 6, QL HMS LOTMM (WIQUITENLOUT6BTT 60
UBIINSS5HHHE IIFSEHS BHHH LEIGHEDDHESG STmIsmen QuOHMIHOCSTaTaGCS
UaIINGE5555 aFsEd SialhsHEGHS HMmL gOUBHHID LNTHTET HLHBIHOTHEH
STETLILIL L F).

R) aHTUTTHSUUGBLD BEVHGHBMEN  SMLHHIOBTOTON  (LPIQUILOTeT  euenBUTed @G Flw
auFsHuled 4,674 MW, smmmi  euspigsdulsd 1,754 MW QummisOsretausmE
auFHsenen  goUBHSH eueneLWNOUINT 2 L &auHL  OBTaTHMET  6T606M60HM6N
alflauBsse0, euensowemwlilene lalheHE CFulusnaster (WeHeSh UTHWSTHES
srelu(bHearmenoulssimed LoPmId susmeowsnwliiemer  alflojuBsHaieusnEG LoD
urflw  (Ww&HeShHseT CoameuliuGdaimenouleamed s - sSetwry umBsmy (Public
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Private Partnership PPP) Qurplpenm o ms geiwry gsenpuledmba  wsHeSl (B

augdHsenenll QupmibOaTeTen Geuemi(hLb.

) AIEMELWIENIOLILS — HIHEIBmeOWRIEMET  QBTaTHMEET, UMWDY  SieWLOLIL,
YHIINSBSHHHE euaIFhd L dweumnie DgliLenLulled eueNeOUIEHIDOIIL] LD L SHHl6d
ydw G  etmey  emwolCuTsienm  GFFUUSSRT  26m TH  UPHSHeNeTs0
V1[N & 33X ANTHIG Y2 ) Bx8w EUEMEVUIENLOLILIT S LOTHOHIWENLDSSHI
HIMEHEMOWRIST BH 2 _BhaFsHmwl BFCwrsdless (erGmOuwiiiul (HeTeng|.
FH6L UG EHHH5E UNFSHG BHSHHLBISMETUID 2 L H6UJ  (LIQU|LDT60T
AmBUTD  euemeLWOUIRT 2 Laaum Osmatdpe QI @ILTs  DiFHHenaileo
GubUBHBUILGIGIL 65T, DAMWLIIST  [BLLIPD  (GHDDEUEDLU|LD.  6UEN6VWIMLOLILS
SHIMEHMOWEISEHHEG BFwo aismsamenr GFUusbet  FTHIAWNIUTL 196n60T

SiMeugsmarer opuIGeuTaienn SLTWEINUSMHEG WPeTGTPOWiUL (BeTeng.

hHEuTH YU leEas56e aFsHs SHHHLHHIFHID @60  HeTCemnTL L &dene
LTSATD BHHHDOETETUGZIL T Bl TSHI, BHemeoBummen Hieysemensd HewiL HeusDHTH
OamPmBILy,  QuUTHETTSTY  LOMID  Fepsd  SMIGEITLLEIEMmeTULD  CHTHEG S
siFHwmeulwoner (PpeTQerBLUUTGWL. BFHDEG goyemLweurm Lereumd  (partGLomdleser

Foilsalul (Heerme.

3l) QuepbuTeones UaIlless555 aFsHBT QmLall L st (QHTLFFHwns
HHLBHBTH) QBTHILMEU 6IRTLUST6V, HeNMEHFWLILBHSHH60 euFdHadenen GLou(hsaH60.
(YsIIs55555 AUEVIFSHFHUT63T 2 _6U0T6eMLOUWIT 68T QFevaileighemaLi

yUibHI0sTaTUSMBTE (Wempwmen HidHd semasOLTam QFuiwiuL Geuswi(hLD.)

L) GMOHS UL QUL T SLaT HULEIG6T GUTSTD (pemmWITe M 26 @ealliLdoa6r

(peVLd (LpH6S(HBEM6N 2615 (FH6N5HSH60.

3.1.2 Vasaw o wjouren aFsH adoaisIpaidss SWBHY  FTHRIEISE 6T
SIPPBULGSHIUSDBTE (PHS(HEBM6N 2adE 615360

yaessH555 auFsd lalmrsH RevdGaeEnLar @UUiBmaulsd, SNHTE0 (WemmUIMM
LUTeUEns  @(EIGHm6N  FpluTenensuwiTs  ommolwenoliuger  wpsod  20% suspigsdlenu
Gxrlliug Wsa|D HeIDTRT  FouTeOm@G. Hed v  Frudenjser LBICHMHEETHENLD
wrsHrwen)  alugwrer  OB(HHHLTHT JAUSTHID  Seudlwomer U  Brre @6
sTeiliL(BAanmLB  DFDEG STIEUILTGL. SHBTELSHHD  STEUILILBLD — HEVETTTou

MG WMMBG  UUTeD  QFeim  SmiFl Lwen]  (GpHEBMET  QOEIGHUBHSHDH60
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(WOMMIDEEFE OBTawi(h aIHMUSHBTET LD BBPFFSHLEIGaT U LIOL UL (HeTengL e,
auFEHDS Gy oo  @eflCupmid SHHSIH_LEISmeNES  SLIgLWIILILBH, CoHFw
augshd  almeisdmener  GubuhsHHeo  wHMId  urgisThHeo  (energy efficiency
improvement and conservation - EEI&C) Plawpsdsd LsHed o 6en  uszs SibF
2 _[HG6NSHH 6N &IflHaHuieo SIML b HIOBT6NT(ETHLD WpwHFujd 3P0

2 _aTemL&&LILUL (HeTeng).

Energy Efficiency Improvement & Conservation
6,000

5,000 —

4,000 |

Energy Saving GWh
w
o
o
o

2,000 — e — — —

1,000 — — 1 = _ = m m
_7—_::-.-_-l.

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

B Power Factor Improvement Smart Home Green Building Efficient Fans

Eliminating Incandescent Lamps M Efficient motors Efficient chillers Efficient Refrigerators

Mfficient Lighting M Efficient Air Conditioning

ApevID. @6ViBIenE  BIemVCEILIIYISE: UIFHD] DIBIBTTFNLI

auIFsd alemabIpamer GuUBHH60 OHEOID LUTHSTULSDSTE SLLTW BSPFASSLLLD
(M 2020 — 2025)

QUVIFSA LUTEUENST, UTHISTUY SeV60g alewiallywid umn) ebHalsomer o eawrjeydlesm)
BTG (WpeuHID BIFomeniaaliul (heTen SpulysHaauaaTan FF wHMID ST Hlienmule
alyLs CzsTGHWIaTsd @m Breisd ealewalyud OGFuwiuGdsn WaiFsHulear eme]
Haad utflusT@n. Bbs Bmeamwadsd SHi6] IPEIGHSH LOHNILD  61HTHTE05HH 60
CuomOaTeTousm@ 2 H8zsfbsiul(heren LHw  BIIOTEUIRISEHHE  (PaIoTHiflemern
APRIGHTD  auFHH  almansHmemens  sliCueplyw  yHw  GPHuIGLTetenmL
EEBC2020 uweiu(psd sl Lmw EEI&C PlawsfsH L Owrarm (werbe (haobaliLLaeTend.

alFH(pemmOwreiy 21 md eulGund Qeuiuiiul (heten Cum@GNeHs GMuil (hé@, s LTw
auFHS Pldamaulsd OFTLIuTer &G alFHWenmuilsT @&HHImpLILS SlenLd@LD.
ol (bl Afleledmba oL sdain Caetallwmergd &l LTwW euFsHl QuWIfied 261 T
wOMID  uNIFSS  almaisHnaidss aihaeT OQHTLIUTRT SHeaTemied  eUIBTL L 60SHE6NT
SINPSIUBHBIUSET  (P6VD  (IPBTMHG D CFwluGL. Bbs BeHFHSH L SHden
Uysmen anmisem UesTeumomm):-
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)

)

&)

)

auels, mBHOHTP HMID CFmeusd SHIMMBEHHBTET MNFHH SHIHEDHUITHD
algwpenmenwitt (Energy Benchmark Regulation 2020) vweiiu(hsd) sl Lmw eusgiFsHs)

SIMNBMBUTL60 LewlF FLLBOWTETmM HenL (LPenMLUILIHEHH60

goev  uweurl(hF  CrmeusepsdG  FjauBsrs  HIBWLE  nsHOSHTIH0
suemaliubBsHs6eorarenmg  (International Standard Industry Classifications - ISIC)
QFwmUBSHH6L

auFHS almesdHmemetd &Llpuwiplyw GoOuilh aldHpenmpenwt LwaTLBSHS
EEBC 2020 & suniiOups GFuized

aFsHomw  GxOlugk  OHTLIUTE  QUTHIDSHEHH G alfllyemtyey L (HLd
PapFHsH LRsmend QFwunUBHH60

UBISTENTEEhEHGI uulnd womid Osreaidmer almsd  (Training and Capacity
Building)

QurgleuTen USHIG BHBEHHEG auFsSl Guuifled (Energy Labelling)

SITF  FHIOMBBTET UKL Quenad  eufaTl Ledasmend QaumuBsseo (Green

Procurement Guidelines)

SUEVIFHH ML efemrallyuwiLd QFuideTm LemLpwl BLIQL BIHEM6TLI Y&l
OCaTYBHILUSSHILST  @wEIILUGDSTE  UflF  FMBS  BHSHLSHHnenF
QFwmLBSHSH60

@efiCupmiens auFsSl urgisTiysd CsTPEHL UEEmen Gorésdl @uicowrHmd GFulujb
BawFdsHl L (S 2020-2023)

@eMBWMMINE® (LPELEUEIGANT FhendHuled STevIlLpBL LsOBaM Feumeodsen smyewions LED

Gurein elemensHpeandess @allCummens cpeveusmEIGaTelhHH 2 HHLO [HOIEHLOHEMEIT

Aevmiensd  QuMIEsTeTen  (pWTon  CurweTengl. BhsH PHoomwdsGHd  Hiey
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AUPEIGHUHMHN RSB THH OETewiL UHw SHSH_LOWTEM 2 (HeuTdhslul (HeTeng.

Bhs HawFssH LA isTer Courasmisst LleTeuhLomml:-

3) Gmmeurest miBToyemL W aihseT (I0KWh & elleyd @Genmeuren wrsnhs Wity
BIBToymLW  ai(hHeT) WHHUND udbg Wevelwenr Light —Emitting Diodes (LED)
West@LOEemen alpBuimasse0

9)  Ourg @Lmisaied @eflCGupmieusms @wisOTmHo QFUISHET 26 TH DTF HWTF
gLl S alCsL usml wGeomuTWOLTETMMES Fnl 196M6mT5HH60

R) aueilasd &LYLmISeTNN  @alCunmiemasulmer GuwuUbhHHID HHHHL L QLTINS
QFwmuBSHSH60

) BHSHH_LEIBEHDHEG HHWIBLD HLEisemer Gbu®BEHH60

2 ) Ourg GLEEaled @eflCwmmieuemngd Guisdmmpd GCFUIHD WLHDID euamisd
aslLmHeMs0 @eflGwpmemauimer GLLUBGSSHID BHSHLLSHHNT (LpLYEHLOWITET
QuieoTMMSHHIL T CFWMHLI[HSHSH0

DSM pLeugéema (M 2022 - 2030)

Aevmiemasuled  EEI&C speansulesr Caxmebal  FHUBSLTS — HeLeOWIOTHT  HewLL
ugLUTWGeaTaTennF OCFuls LUy SHOLSmET  DsOmieugd OHTLIUTS  SH6eU6ID
OFHFSILBESTD  (Pprpemwwnel HapFAsHL L Gwraim 2017 60 swrflébsiul (heTeng.
USS DIDF 2 _hHMEBH6T HaWFASHLLIoTag WaiFsHuleamsd uwer QumISeain Foev
@mHl Wy  HMMBEHD 2 _aTenLsalUbBeuSmaTCw  ChTHBTSE  OCBTERI(HETENG.
s0Burgl uGdHwenaled OCFuPUBSSUUL(HeTen RbS HBWEFSHIHLIOTHIH, (PIQhHHeTe]
alemyeuts CFuillIliemer DML HHIOBTeToUSNHTE WEsa|d HifleadHuled GFupuBHSUILHLD.
Bhs BawsfsIlLsHar Ursmer QFwmurhser Wereumomm :-

31) Bl DIVIGUOBEHEETE JHINHSHH LBISTENTHENEN  DHG)(FHSH60

3 FhMG eumeLWLSHET  wmmid 2 eMhHTL(H  BHUIL6D  gnl Lenioliydbsenern
Blmieyge0

R) FTHEWEUGT DLUI6LBNEN  [HLTHGHISH60

D sfesd PepsdsHiLemes GruPLGES
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Gurs@GarsHsid MM FIHS MIFESH UTHSTIY BBPFASHEL L 1D

auFsHE Bzetal sTewUGL LFsTer  Hlewmseilsd, umflu  GFevalled LemsLIge
aflQur et 155 SEIHueTen FHemmwite CUTEGMISHIHS SHienmulanar M (P&ILGSBE0TID.
DG BILIge0 2 _6Ten WOFTy GTLLT] euewngser Hplweneuren elewnteniodamesamnuls SHaily
RLBOWTHH Cures@GarsHs mwlyw Ysugel sflourmeilesr 158s smidlujeTeng.
QuTmeMTHTY  alfleuTossHHILET QMewIHH UmBUTID, BILH L0EEH6MET  UTDHMD
Blenevenose  (petBaplujemenenioulenmed, UTHW  6TEwTERNSEMBUWITET  LIWLGTTHET  SHeoTuIT
GuUTH@GHUTSHSHI 281L_BHIGM6NL LWTUHSHIUSH BTLLLD CaTeni(heTanenoulearmed, QUL
Bura@GHaursalF BFmeudsel @SIMED (PLEHD HMVHG DVVH FTGHMVbDH HlenevdHE
rpPluerenet.  @serLnsd  Ysuiged  eiflQurmens@el  urtflw CaetellGuimesim
gouL(heTengIL a1, ShHenwwner eaid OnflFeseT gnubhausnGL B I aUeUGSHHI6TeNSI.
uwenjeemen  Wewi(hd OQurgil CursGeugsHemen Bmbmad FIUUSHBTHOD, LOGIFTY
hETHNDMISETH  UFHBMEN  UPEIGUSDGD  PapFFSIH L CTaienms — SWTflos
Goueusi(HLD.

snBurgl SO (i’ Geren (perGermip (puImeE6it

Qurgil Gurs@Gaursdemen 2msGaldse0 (S 2022 — 2025)

QuBHOBHHBHT WOHMID Henasulysl uweiser CuTs@GaursHHibaTear QUTH  DIEmw)IH6m60
SFsFIUGDETE  MHBWLEHSH OCFTemevBudlsenet  SQUUMLWTSS OQBTERIL  LIUIGTT
GuwenLGuiresim  (Mobile Phone based user platform) s_meungasiuG. @bs  Smeuld
GuenLwengl, uweiseflar GCuTEsGHaTsals CoHmeulLTHEMeTS SIS TEIILSDHTH
ALLBCauThaEE sutwituefiiugn@l LwauBSSUUBL. BbHDHH SHSHLLSHH6 LT HTe

QFwpuT(h®eT LeseuhLomy):-

3) Blevad CurasGHeaurshgis Bsemal wHMID BuTHGHaTHSH (WeOmIBeT QHTL FUTED

AL WBIGM6NS BRI MeUSNEHTE [HL6UIYHMBOWTSImME CFWMHUHESHDH0

)  maWULESS OFTenevBudl BuenL Quimeiy 2L T auTsarGTame Blewenhy @b

@MssIU’ L Caemauuwiraienmn BNeUSNBTET HHoHHL L QLomarenmsd SHWTfldHgHe0

R) aursaOwreanar  HawpCry GLib @oédsiul L  GFmeuulmens OGFwmubss,

Bremeuuienen GOUBSHHIUSHBTH LWeIEBaTET HHeUcOHMeN BFHFldhd60
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) Qurgil Gure@GHeaursadl BneueriseErLar  Gumelwmer QHTLIYSMeT  gouUbBSHS,
Qurgil Gura @& eurdHs o6nL_g 5369 601 LOTMHNUIENLOE GHLD (wenmuilenel
Uib&I0sTeTeusDETE QUT[HSHSHLOTET (LPeNMUTED @HHIMLPLIL] 6ULDMEIFHFH60

Uyenggaenen cugiey L (BEH60

UEIGUDDIL LFenmseiler eamienidama WLHNID JAHD UEIGUDDIGETT 6IHIHeTe| DLLPLOTSH
Hs0  FHUTH — Oamemi(hereneny  steiuHCCW  BlaEWEFASH L Qreder  Qeumn
smidujerengl. eeiGu  SLSEA dyenmseilesr umBasmy OsTLIUTE  SHeusishdene
FySHglenengl. o2 mhD 1l Led GenLselel aIHmS  (peld, LIFSHTIDTS  6romL
OaTensuBudlse o6& dyengsel (werGerIBuT gD B6060THEUT )]
TR BMBFHLTHAD, SpOTHD FHUTH C@TeTEnd eumtwily goul(hetensl. b
FHSTULFSHWTRT  DIEWIGHPEND  cpevld  LweT  QuUIIUBHSETT LY  BlaFHHHLLEIH6NT

LA LUL (BefTerenr.
el 2_pusHsHpmen eWlLGSIHW el Led 2 gelwmemy

BVEINS  LDBEHET  JSIOTL  FeuTevdenent  Fewwulenmed  uTHSBUUL (HeTemenLoulened
BMHHHIDOETEI(H, eusFsHenw GFllsdaim CamaTeusioysemen Re0EETHE OCBTEmI(H
fmsend  wHMID SO s Gm  OwmPlsefend Quiss  (puomeT 9oL 6D
o galwmenj @meuenysd S LOGusHE wWatGwmiwiul Beteng. @bs  Android
QFwelwreng 2 ewie| alamalmdd GMmMEHH0, (Bl QUTHNMTESTILD, FobsariLbHaHHe0
LUDHBMIGHET, BevHHTaflsd  Uewilenu, SHETHTIH  SUIGTEIlY OO  JJF
GremeumsEndHaETan  JjamiHe0  CuUTETy  BuFFAWMS  SbFmIBMENS OB TEUTIY(HEHEGHLD
aUGIL T, OCaT(HEHse0auTmIBD FwIBauTy wmmid elwrurfleenends OCsmewi  umflw
Fepasd wmmid Seasonal bonanza Guresiny QBT(HLILITE| DIENIBEOBMEMUILD UPBIGLD. RbHd

BHSHH_LSHO LNTHTO DIDFRIH6T LeITeu(HLOTN): -

3l) aleugs@GNUiGseier Bheneuliurligenet euenge| GFuige0

3  almen BCaTyed eSS SWTHHHe0, CFameuls QUMD
R) (paBamy  Sjemallevnar SHTe Benend HUITFHH60

) Qawedlulesr (peBeumiglt LFIGFTHemenr WOHMILD CLODLIHEH60

2 ) Gaxfw senaileomen GowUBHH60

o)  Um 6UEMEVWIEHLOLIL|SHHEMEN 66606307360

- - Jo




aFsdl R&D suaneowenioliy (S2020-2025)

genel Qu(pLbUTeLTET FHiemmeemenll GureiCm eusFsHdh Hiempud CFwmur’ (b mmieues
SpUIYF  FepasHmbE  Hallhs  Beneouleome 2 U 2 _SHFHID  (PMHMEBET  DeTL_TH
QFwmubHeUGIL 6T, BbHsH @rewi(h ST N601(HLD FH_L1OI(HBeurm (L6 (& DMEUTEDT
OFTLFYBm6mGWI GuemidleTment. @ 6vevmaigest 6ThHO6UM (TH OsTLFlenesTuLd
GuamiaudeOemev.  YITUIFSH  BLOIREHMSBDHEN0  HBHOHTN  PpmId  CBTeTend
gnymLenwulena siFasfle@d Crra@GLear Baneolumisd Féd HaTrFamu  em TsH
R&D susmevwienioliy GaTLyuBSSUILGBL. Rbd BBHFASH LD 20 1 2 eaTenLSslLBLD
dysmenr QFwmur(hset eteupomm :-

)  auNFHSH ITUFS BDICUSTEIE6T MWD URIESTETTHM6T E6IRIHT 60560

3 SIbu ITwIFS WpatGmifleysemen QaTmICHT&HH60

R) SLITWIFFS HMeLLIYSHMEN F([HBHL UL IQUIeOIL 60

) SamsHEBTEr  HemeoBumTeT euFEHD HHHHLLEIHT RHUnsHsH OFfley
QFu1g60

2 ) HleMem UMELWIENLOLILSHNET 2 (TH6UTHEHSH60

o)  QFHTHBILURISMETL LIW6TLHSHSH60

3.1.3 Gura@earsag WHOID BHBHFHDNT LOGILOWILOTEHEH6

sDBTVSH0  sTewiILBL  Cueprbsid OsT@HsE Internal Combustion Engines (ICE)
e1ehFeisBom QUTHGHSLILL (HeTengiLet, Seupmled 50% @ GopulLeneu 12 6uhHLEIGEHDHE
Gumul'L &me @HAID Wsa|d umpemwTer  CuUehbHIF6T 6I@TUSTED,  Sieumdlest
aflQurmeT mSTey OMMID uKM Gebev eutu] GeuefCupmd Uil Lemailed WsaD
SiFBTGW. 61amBe, bHFH CUHBIHIBEHHSGHL Belar OsTWYHILLuSHHmens Gamemw Ll
ICE eiehdlaiisenen  wwrmni OCauiw  GouewiBd  6TIUGIL6,  6uefll  LOTFEML FHVIL 63T
Amewibglenen  eflOUT®meT  mIETY  UpFfleneiasmend  (GHMHOUUSDETE  60EIEND

GuraGHeaurshal Femu aumLIBS 500 Cuembgibenen wrmmMb CFuileusn@ IHTUTTHHIGTENGI.

IIGSHIL 6, Westamyl Guepbaisensn FHUBSHHIUSBID HLIOL 60 SLLGHHO HTewILILI(HeuUSIL 6o,
amoTLed Siemga sa s Green Climate Fund wpmid Global Environment Facility (GEF),
Global Green Growth Institute (GGGI) epeod PHwusalsement  QubHMISCETeIH
(TG SHH L SiglienLuled HemedF QFWMHUBSHHIUSDG 6THTUTTHSUILGSDS).

- - Jo




@sn@ GCwevdsons, HElwWT] gGlewm (WPHeSLLTenfsefearmed Fwojlldsiul L Feo
(wa1Qwmleyser QHTLIUTS HeuaisHmd FisHH, Gamipwy Gl GymureiLer NyChasHamiet
womitd yopail OyCsamiseaied WeaiFtyl Cuepbaisamen Cameuulsd FHUBDHHIUMNDH ATF

- selwny s®mSHLLIOTEF (PPP) QewmubGssiausng eHurjssiiuGamg.

WOISTE@TL L BleneoWmBISEHdHEG WaFsd) aupmisemnsoll QUDMISOET(HHE (LPIQUILDTET 66U
gy Bx QuTmSSUUGBL GFIWl unssd HHSHIHLLOWTEINL SO0 HLLGHH60
STERILLBOUSHIL T, ISTLTSD SHCUTMSHW WGIFHSH HIBTEY (&HMMEUSHL U|LD.

e Qupeney  (wempBw  Yewasulgsll Curs@Gaursa 26 smIHaT0 WSa|b aIIFH)
alemSHMANOHS DMOULUTEGHLD. Le»aulgsd womid Weigny semibsil  QuLigsemnern
FHUBSHHI6uSH 60 Lo MILD ugmofliugled &mesutliL(hLD SHOOHS QFevallasHma
QemisTanbCUTH, Ymaullys eaifsmen  Walbwlu®GsHgieus elaiug  BHensoGummen
yemauilrs CameuQunaimissts aHTSTeSHMBTE GFUIw (PIQUILTET @@ (WWmHFWTGLD.
S Fw  olelmeHd  aumFulet  @HHImULET,  SHOUTH  FTHHWeueTm  SLUl6 D6
Gom@ & TeTemlILIL (6oL 6, senaGeued yemaulysLi LITenSWITEIG] @eueum
WOSTOWILGSSHIUSDEHTER  (LPH0TeUH LUHBUITHdH SHSHLLIOTE RIS TTLILL (H6TeNG).
Aevmiemaswle ymaulrss siempulst wpaeomeugsl PPP (ps6eSl (e smasHLons RbsHsd
BMHHHLHMBF CFupUBHHID ChToHsL STERILILGE DS

ICESLTB eunsenii  umeushenujLenr  @UiBGurg  Weigny  eumserl  uTeuenestullest
FLBOWTHH Hawd Wsad FHbsaiored e 2 edlar  QuUEBLDUTeUTET  SpTTUIFS
poeuemisefenmed  Bleplissiul (hetengl. msdw  CwfossTalar SHOTLED UTSHISTLLY
pmieuend (US Environmental Protection Agency - EPA) seig @enemiwigsHensHed maodlul
SIOwfleal QUTH EHEDHHE WIGTFTT UTHRIBIET LTEUMRTHSTE UFHBM6N  aULPHEIS
oulflaTLevsemenr  Qeuefuil (hetengl. opujlameoll  ugluruiGeureienmd  (“Life Cycle
Analysis - LCA”) QsuiBeumonuiest, wyysry ICE eurseiGuornaimsstear @l (HOwTHs
QFovalensma alLad LOeFTy euTsarOwTaar (PpF CFealIDd Ee0TLIGTLOTEISTELWD
aaiuCs @FHT 2 LamHHH eNUmBH  BHOWLWTE  SHHHMEHTETEN  Geusmi(HLD.
aeueuTTUIID, MBevdHer  Quiedy,  Wetemm (bd  BleweowmiseT  sTewitubHev,
ugmwfliyssrs  CHTPHILUalweTNTEeT QHHH0, LOTHOmISMNT  SIDUILGSHSHILD
Qumpipenm opdlwen OSIFTY euUTHe 2e1EH@GHaIILLET SMEmIhd (LHSHETENLOS BT 6uuNH6N
SLGW. BHBHTLIYEIeT QBTani(h aI[HUSDE 6IHTeYFnmULL (HETen LOTIFT] U H60T RIS 6N 60T
GTETINBNB TS ATF OCdTeTens (PataBLYSSNT 155 SRISUETENG. DISHSHIL 60T,
WSt (ho  Hleweowmisenen  Bloeeusmnsren  HLEISeT, OCaTemi(h  a[HUSDGHS

SO UUL (BeTen LOTFT 6UTHEIRIGB6M6T 6T630T60NHMBUIL 68T STemDSH0 Beusmi(HLd.

- - Jo




GOOTLED SmFEH  womid  CuTEGHarssl mwdFs: o2 1s  BmOsmereriiubEeim
SLUIEB6T  clpeold @BHIL(H  WSIFTy eunden o2meb@Gally OsTLjurer s  Yfleeo
demLb@w.  ereueurpTuiaid, @BETLQEIET  OGIFT]  UTEEIRIGMT 2616 @aNLILg6T
CxemauiurL genen (Paldnl B Gemisewi(h UShFH (10) WOGTSIEITLL 60  [HeN6VWIRIHED6N
Bnieeysn@ @Revmiensd LOETFT) Fenu HLaIQHMmB GomOSTaRIHaTeNHIL 6T, LUHILUNSHHHDHD
AUIFSS  LPEVEIBMOTL LWSTLHGHS OSIE@IL LD BleneowmIGemen BneeusmnEG GRe0mIend

BleneoOumIs& Fod FsTIFemU (PTG SmenE GHmlulemengi.

AevmEImasUled LOGIFTY EUTEHSIMBIBEHHGHU UTHEH ABISHTTOLTEIEnMI QUDHMISOHTaToUH 0
asremiliup  Uysrer  smLseied @iy BLUlEmE  meubs  (IQUDTET  LlSTETL L 60
o sl LemlY 6UFHBET  SeLOTMIDWTGWD. DUSHSBIT60, 2 wWiyeumet bHeiet  OsTmIL L
o sl Lenly euFHeemend OQamewiL Leiany eursen Ol (B BleneoWImBISm6r
(EVCSs) plmiejusn@ wWsad QUTHSHSHOTET @LBISM6T (pedDWTet L@GUuUTUie] wmuid
grgFwenen pUIQeuTenim o maé public hotspots Genmismen Gaucwi(BHLD 6IGILIGIL 6T, FH6v
611658 ULIT 65T el Leosewenuyd  omBs  Cuomlasmeten  (ppuwrs  B[HEHEGLD.
susmeowlsmoliyF Gauiwinl’ L 1ferFsHulenmed @QumiEG LT (B  Hlen6OUIRIHEHEHEL
uHeors UHILNsSH555 auFsd LOSITL (o Bensowmisener (Solar PV) Blmieeugsns
SFHs  (earaflenoulenet eupmis Gouawi(ho. BbHFH HlevmwdE (WHEIOBTHLUUSDSTS
Semenento SYULMLUTD SHETWTT Hiewmuiled LWeTenml BHLD Hleweowl UM EVUIENLOLIGLITETENM
BTG (WPUeugd  Boeyausn@GHs HULOL LUl (BeTeangl. ASHCHMU  WOSIFTY  euTHer
omdb@Gallns smSH LD (S 2022 - 2025) (werGomuitiu’ HeTengi.

Bbs HapFHsH LA NFsTer SibaFmiEeT eTeumwmm):-

1) HrGsa WL LEHHN GCzetals HemisbabBlOUTaInDEF QFwLDHLBHESHSH60

o) FLLFHwmer Chremeulium(hsenenll WisHd OFuighed

R) Bazeital sigliuenLuflevmes (pesiGenmiy TN (HLD MHlemevul 6uemEVWIHLOLIGLITETENM
Blmies60

) Ibd BLmsemen o Wpat  yFfwwonenr  WST (B  [HlENELWEIGHTTS
wrpPlwenliugmn@ Solar PV uweiu®gsed

® ) 2025 o opewiLenaled  Sjeueurmmenr 100 WOSTETL (KD  BleN6LWRIGHET 66D

auemeLWIEnLOLIlenest  alifleyuiB & 560

AsnE Gwevdsrs, UTHw auTHaTsH OHTEGHIHOWTRIN 2 616 DTF HiHD LOHMID HETWITT
BHMD (2_FHT - IEVIUEVBEIH6NT, LLOUTHOT CUIBISTIY 6UMNELWIMLIOLIL|HHET) 261 TH HLOG
omAwirser / HmISTCMT(HSHEG UMEWMIDILSE  SIUTED OGN L6D  euFdHbener

AUPEIGHMNS 2abGHalbs Gouewi(hLD.
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3.1.4 assdmws  samEhAUILGSSIUSDSTET  SHNWTT  Hon  (WPHeSHSMme6r
2615, 6lg 360

UaIessH555 aFsd  LimHh  wHmIb s auaIFsHE  BemehAwILbBoHe0
(PMMMDBEHLIT  FLLBSHIHMG Oeuafuleonesr  Fyeoysefanien  HwH  (PH6S(HEHMENEF
QFwWusNG Waigsd msfGareny mé@Gallugl WsaId (WHAWDTSISTGW]. ASNG
Guevdslons, oFHe  Caetalemw  eupmIGHWBUTH  gOUBL — DOCFeNHFWEISm6N
BOGUBSHHUSNBTH, UFHS 2 PHusHHE OCaTeaipener HBFILUSHEG, AHD
Baealmuwis GmDUUSNE WOHMID auIFHS DFHHD CHemeullubHd BLEIGHEHHESG CHIHms
LrONIISNEG BbEH PCEOTUTWID (LI SHUIGVIDTRIHTSH DI6MLDU|LD.

ereniBeu, umgIBTIY LPMW CFTPBRIL LS Caeweuliumlgenst 2 MIFIUBSHHINSDESHS
Gaxemeuwimenr  euflaETLe0Bemen  eupmis  Geuswi(bd.  oigl  Hely,  eiseomiserien
UL BTeLHHET BmFHuTed GHed e gOUBLD STEHBHHMNS GHMMBGW 6UNBUT60T6
SILYPUILGSS QuTMpenpOuTaiempuld AMPaLLBGSHS Geusmti(HLD.

3.2 aupvigsd) misFalener enmule] QFUIZHed

3.2.1 agFsd msjalmeal uGluTuie] QFuiHe

(wssds samsatile) - WaFsd, sailul dearGenul, @ erfleuru])

R BoeusisHer auFsHl uTeuemsenwill u@Glurwle] GFuinBs aueiFsdHenwl
UTHIBTUUSST FTHHWIUT(HEHMENT @SIBISTERILUSNEG WLOMID HISTalenet 2 G
wLLGSHNG Osmewi(h UHSHBTET LIFHTHT  HTFRIWLTGW. &gl BiGeT (oIl (H,
auenis, &BTHTIL urgisTiy GBumeim), aH0HTIOH6T, GUTHGHMTHH W
FH6L FHIMMBEMID HeVBlM6L LOMMID UIFHHL LITeUHTENW S OTRISTUOTLSDHTH

Bleneveniod HeWIBBTUIHB6T LHMID MVIFHHD BEVSBTUIOBET SieuFUILDT(EHLD.

Blenevenins HemibsTUINF OCFUAIWamDUID BLQLSH@IET Hneulul (HeTen F&Hev
Gremoumailengid urgieTiy, @LfleorBlenso wLHMID BHeoBlewevenwit LFLFbas
(PYOUSBIL BT, UNFHHD DHewibaTUle] o2 TEH gOCHMID HLYLHHD Dl6VEVG)
OxTYngTemeoulsd LWSTUGSSIUGHGID FHED  UMBWITET  6UEIFHHHENETUILD

SHEIBTENSS LMD LGUUTWI] QFuIul (LpIgujLd.

- - Jo




@5l AUIF S mIsTellenesid (SMHMUILSM ST 60T SIE)I(& (PmMOWITETeNMF
QFWNHUBHHIUSDEBTR  (LPHeVTeUH SLLIOTGWD. IHTHTED  euFHd  Guml (he
Qwpur®adet, Hef alusHeHeT BHHUSDEHTE PUSHMDE  (GHMNNHDH60,
aFSHF  CFvalaHmdd  (GHMMBH0, 2 MUHS  OHMID  HLEUQYHMBHDHEN
QFvalBIGHMmBE (GHMMBH0, eVIFHS Blemsvenioulener GDLGBGHH0 WwHMID Geum
LI6L [H60T 6L 60 6TTLI QupMIBEBTETOUHM S B 5HBHH6UEOHEIT )3

(LS HWILDTEFTENEUWIT FHLD.

TF  FHmpuled FHL  BLYLEIGEHD — ReVENS  Hmeobumis@ — FhHd
aFsrrgenuuiemmed (SLSEA) 2021 @60 QeuefluiLiiu’ L eugnigsd)  allenenddmest
slLl  Uyorews  @GOUyLer  @eownbs GFeve  GeuewiB.  etenGeu,
QUTBSSILL (BeTen 2 UBFEUEIGT @bLH UNBTLLOBEDGHESG o L UL L et
sTeilu(hE@TIDEToUT  ASIUMS SLTTUINSME MWD  SedeuTy  Revevmailigest
uIFHHDH BemsbsTUIalmIeT GLDUBSHH0 ST bemend HeniLNeubNETH eUeVIFoHH S
BHEBBTUIO BN  [BLTSHHIOUSHET (LPEUD  eUIFSHH  LTeumITenW  LGLUuTUie]

QFuloug) 108 (PHBWLDTRISTGLD.

Ursren glemmaenmen Caulemsv, e, eueniesd &L gL BIH6T, GamTl L 60&6T LHMID
Usierer QuTGLeeT, LWy, 2 ewel QUTHLSET. (GHQUTEIERIG6T, H6IoTeITI)H6N
Gurneiy gemen mBHBTIHe0HeMeme0 NeupmiinL. Ceuswigul eueVIFHS HISTaS
sra@Msend SLSEA @emmed  GeuefulLlul Bemener. @bs  CrThsmiBam6
SIDLHHIOBTOTOUSNBTH HNIHBTUIE] (LPEVLD 6UeVIFHSII LTeuenaTenWIL LGUUTUIE]
QFUIHED, (PMHOWTET UNIFHS (LPBHTMDSHHIOID, CFWOH LEISMeNT  [Himi6He0,
apBeomurwmisemend  QFwmuBhsHseo wwOHMIL OFsTLFFHwrs GubuGsHHe0 WS
(PSAWILDTRIHT (G LD.

3.2.2 assd) msjalmars GmMHH0 (GHMDAUTHT MINIFHS HIHTa])

UIFHS allemenHHMaTdos LOGTFT] 2 LISTeumISeT, LOTelend @, @l T @dH6e0
OO STHMHDMF FITHGD 2 _LSTOIBIGET WLOMILD GP60 BLUTRT  6UTDSHMNS

ROEBIGHET 261 TH UNIFHS HISTOININD (&HMMSHHIHEQBTETON (LPIQU|LD.
SlIeUeVEBmIGH6T MM i (Bl uweaurThseled dgnl LED eiealens@ser wmmibd

@ofles  sLGUUTL(H SMWLILSSMET  LWSTUGSSHING  aIFHS  HisTalamend

GMMHHIBOETeTEN  (pigujomen B HAnbe PP DWTGWD. &L IgL EiGaTanIeT
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GhIQWITET DI6LVG LOMMIPHLOTET QuINmad @6aflll uTeuensr wOHMID CeulIlEhFTy

Bmieyseo 61IBUTGHID 2ad@GaldaliuL Geusmi(hLd.

estgmy eueFsSHuled QuepbuTeLTer UG Swmeaigl, (Qurgieurs 60-70%) sTHEHDHE
FIMEHSHBH60 LOMMILD QeuliLieh Ty SIMLOLIL BB EHSH G L
vweTu(hHSUIUBHETmenouletTsd, my ai(hEeT LMMID eueied &L gL BIHEHHGL
ydw eugsd alemensdpeaidss  OsTPORLUD QsTeniL  snwwliuBHSUULL
astpennd Fymaseo (Central Air Conditioning) wmmid CeuliLEhaTy SIMLOLILEHSEN 6T
AVWPsILGSS (PIUiLd.

WOSTFTT 6UIFSSH HIBTOINTH GHMDUUSNBTE HBHOSTIIOHET LOMMILD FHETHTT S
HMOBEHHGLD GMMHS UMNIFHS aiHpemLW, 2 WJ almarhSmer QBmesiL Heaier

wrdflulleoren QuIbHTFTHIIMBISET LOOMID 2 _LSFERIBISMT M (PSULGSHSHEVTLD.

BuUTE@GHUTHSHIS FHIHMUINILD auIFHESH HIBTEY GHMUILSHHbHeMale0 HTeRILILGS DS
sapUy CUTHGUTHSH (WMMSB6T UTeumeTemw alLajd Qurgil CuTsh@GaysHal
oal_smIGmeT BwubsHEieus NTSTen STTEiWT@GWw. auIFSHI UTSHISTUL MHMILD
o 10palmend GomPUUSHGHS slwewiyfldeaim Fpliuret eunsed OCFaSHHID
UPSEEISET PO 2 flu  wWenmuled euTsaImISmen UFTFUUmNS  61UGUTSHID

oasGallbs BGeusui(HLD.

3.2.3 augiFsd almadbHpaidss SubSIFTSOIRISNT HOILD 2 LIS]T6oIRIS6NT

LIT6UENSIIEHW 26153618360

MBHOBTP0BEHDHEG lFHS alenaisHnaidss QUHHTFTHERIGNT LOHMID  DIGH6oT
(pevld  ONFHHEEHTH  FHMWWMHUWS  (GMDUUSST 2L Td  auFsHF  CFeme

QUPERIGHITHEHHEG WLOMID HISTCMUTHEEG UTOOUT HETMIDET SeMLBHEGHID.  GoLenL Wl

mBlensvBumiTevt AUVIFHH D QBT6TEN B D EThH H S HBEUMLDEUSHMNBTH UIFHH)
9 HLILTHEH )BT 60 epGeomumwIBIS 6L LweTUGSHHIUBD G L QUTHHSHHIFnIQUI
AUENHUTN6LIT 60T (LPENMENLOHGIT SeuFAWIOT(GLD. UEIF S alenenHHmendlds

QFWETHMINBHEHL ST Bemibsonet, eusilafHunsll QummisaTeaTen (wigujwmer  Gum

SWTiBlensoll QUTHLS6T LOPMILD FTHETEIGBEDHDE (PaT@Iflenid cupmEIs Geusmi(hLd.
a1eiBeu, elFeaslul(Beten eufleaiedhba aleveEHMNBH0 DEVVH (GHMMUILSET D61_TH

aFsd  almasHnaidles SUbHTFTHHIBIGT UToUMBImW 2abHGHalbs  Cousi(HLd.

goymLw eueFsd  almensdmer  alH(penmEseEndE  gnyenLweurm  ghmisOsTeern

- - Jo




(LPIQUJLOIT 63T SI6UGUT T 6T AUIFHH) alenenhHmedldos W H F T H6BIBISH 6T
o GaIlUSHBTE BbLH Curasdm@ euflwenoly QHTLIUTS (H(LOEMLOWITET  LiGLUTUI6]
upMléd SmHBHHOBTaTEN Gouesi(HLD.

almeSHmEIDNn  QUHHTFTHEIEIGENT  OOMID 2 _USJIBIGET  @MEHEGd  MHMID
o pusHemws SLBUUGSHUSDETE QURIGUBSHML  MWalubhsHs  Geusmi(hLd.
SLCurg Cxeials &Sly (PaTmWHGHI BeHFASGH L SHHaG (DSM) S Siseummmen
BUHATFTHIIMBISET  LOPMID 2 _USTWIEIGNT  @DEGIEH  evevg 2 _musHenw

IDIHULSNG GHOOBHIULF QFweommmmnsd SHIhHenarll Lfl fbs (pigujd.

3l) MBHOBTIPOBEHHBTHT  FIMBH  HLLEWI  (LLODMMDSMET  emILeIIGurry
ANFHHE HMBHBTUIE| LODWD B — SfEmsulear  alHHIHIMTHM6NL
QFwpuBsHse0 Curety Wsad HAohbs uaFsHF CFuETODIMSL LILPEHSHHBISN6ILI
LHeTUDOTNQET, DUTH6T MNEHHOBHTIHEOHEHHEBTH FeLlNDBH HL LT (LHEDMENLOEHESHS

HSHWUDDEUTHET 6T DUTHEHDHE iMlelles Geuemi(HLo.

) ey s Quissiubl Gflw  augsd HewFHSHILILD  Revmend
DITFTRIBSHHGT Beuaild FJHBLILUL (HeTenm 1NTSTe Hlenmaeiled @eiml eTaiugsTe0, Solar
PV invertors wopmio off grid invertors @ o185 @emss (pemmenod (Harmonized
System - HS) @l0wraisnn osimwpsiiuGsHse whpd PAL 10% Geimed &mmésev.
CrylenGermiL & (Direct Current - DC) swlsend@ gms eufl, VAT, PAL wmhuid
CESS (1000v wpmibl500V) @evevns el HS @mwnsaienmn @@is@se ubmplujn
asmSHMOsTeTen Gouswi(ho. [Solar PV modules (smGBurgl &yemeu euifl @evevns),

Solar invertors (10% PAL &L L emiBisen emLenL Wweseum@Lb. )]

3) Solar PV uweiur(hasens@ o uBurdéasiubmdeap Lithium-lon Waisamisendd
alGsL.  HS @hownaiemp @HH@&HH0 LHMIWD  uflF  Famd  CUPEIGHIG
(WPHAWTIIGTGW. UsIIeEsH55E aFsd SlalmpsHuled  adfyosmeaidleim
OamimILuF Fywmsaied QEINTES (LevalmIHaTNT QemLall L 2 6TenTihd SuledL
asreulu(bhdeamenioulestmed, urTflw  eusFsHs  Qameardmenens  CFILILSDBTH
LO\63T 8 60 MBI 61T CLPEVLD AUVIFHF M UID &N EHhAWLIL(HH SIS OB LD
(PSAWDTBISHTGHWD. SPULBTEOD  (PIgUsdLbHS LI  LOGTIHEVBEIBNET  DIBMHMILD
Qumpipenm QFHTLIUTE SLTTWIMGDEG HDCHIHCHTT G Wbeuraienm Buidoas
Gouewi(hLD.

Cun@MsHs (1) wHMID () aUflF FIMBHET 26MLTH (GHMIBIBTEVSHH6O BRpHHLILHEIM
aufl  QUHLTRIGHMS LD USIDLEE — AHEBOTET  HETENE6T Bl ST60HH 60
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QUTHNMTHTIHHNEG  SmLsdImenouileamed, @bs  WaTLwTdosamensd  HIfiGLoTs

QFwmu®hss Geusmt(HLD.

3.24 unflu SWEUSEIGAT, GanTLLeO®6T WLHDID JBHEHGWLTYS SLIQLBIHEDSES)

almarsHmandss aaFsd HIESTash S L EIS6NT

urflwienaflevmeT  DiIeVIEUEVEBEIGAT MWD cUewEs SHLIgL BIHeTe0 GmOaTeaTemiiul L

AUNIFHS  (LPBTMDSHFHIEN SPUI BT 26ML_TH, SLIQLEIHMNED 6UIFHS  HIBTaTE0

FTEHHD  CFSHIERD LFsTen sTyewilsenTs &L 2 eaTenlb, @eflGummibd

BHANB6T, DVIEUD 2 _LBJEIBIB6T, QFBIGHHII CUTHGMTHSH LOHMID STHEDME

FITHGD AMLILHHT B &L 19HBTLLLILL (HeT6rTe.

urflwenelevmsst DIUVBS HLIQL EIH6T/ GamTL Lev®6lT/ DIBHHGIMS HLIQL BIH6IT

Gumapeumpled euaIFHS almesHmenen GLWLUBHHID pUlI6|H6T 26 TEH LeTeu(HLD

AL WRIGeT &hHHHMOETeTEMIUBoUSNBTE FLOFULNSSULL (HETET6 : -

)

)

&)

Qeuefl&d FHUJH6T LOPMID W6TETEVHAT 26mLTah  GQeuliull  UFoTHDEHMSHH
GMOUUSNBTE il (hF Gloed OMID Geueilliymed STHMISSeNLUl60T60t
Qeutiull uflormHoHMBL QUTHSHSLOTET (WPemuled GHmmbs Geuewsi(HLD.

@efBwOMIsNETE  IIFSHMW  SEHEUILBHHID eTHGHET  LIT6UED6T
oo elensdar @eild Heamlmeud GHMMHH0, RMFUTHH0, LHD Gny
eeflllelmba vwer Quped, GRUImHSm®E 2 e, HLLOL6d HIID
LERIGOTHGH0  Cumeiy  QFwpurGdeT oans  @eflCuUDDIISNGS

Bxpemeuwimen euVIFSH MW FbBATILHSHHETLD.

@eUQEUT([H  (LPEHMEMOUTNSIUILD  HEIHTNGHSH60 LOPMID STl LGLUUTUI6]
om e Weigshd Sewwly oD  STONE  FIredEeT,  genenw
(wempemwEmen  GLUBSHHIUSNEG IFHH  (PEHTMSHHIMGSHD BHL gL
(waremwsgien  (wempeno (Building Management System - BMS) 0seyid

LWL BB G LD.

Wetgmy SimlIST  auaFsHd sTyamienw  GubuBsaeusnsts Power
Factor Correction Capacitor Banks omwasliu®Gssieuset CLP6VLD
QeueilliLemLWITE aUNFHS HIBTOINDIS (HMMEHBD (LPIQUILD.

- Jo



2 ) uewrlOasT@Hulear  alflliyemifened  DHBFHH0  LOMID  euVIFHS
HISTONNBIS (GHMOUIUSDBTEH HINE6T, ANFHUIOUTWHIHET LOMMID  6JeN6ITULI
Slvieuevd 2 _LsJamiselar QubssHamar 2 flu CrrsHHed BmisHHeusnE
SIOUTHENEN 261G, 61l dSH60.

oar)  QUTHSHHLOTET BTHEMMF FIra@L SIMLDLILY U BEWITETENM S
OafleyQswisusn@ (WuwTule, @FSaICUTEH Hs auFHH HIBTalenerd
GamewiL  (Split type) sthenpsd SFIms@GD DmWUYESM6NS SONTLILSDE
WbBseTe| (PWnHEISse

6T) uewt LoMMILD UTeuen&TUIST SiglienLulled 6usVIFHS UTHISTHBLILIHEUSHIL 60T,
o WIhsULEF almaTSHNmT  JHMLHHIOBTETON  (LPIQUILDTET  eUmBUIED
wBomurwifHuins @LeousdHosmen (pasTmWGHSHOID CFuunwCuUTE  @6Tey

uIFHHemw BFLOHHE0MLD

eJ) et QuTl(Lpenm © LIy 6niEIsberent Qaweormmien U Tenest
GuwuUBSHHISDBTH SleUMHENM o flu (PenmuUile0 uymwoiflé@Ld
QUTII(PHMBEMNT  SiVIEUVS LLSHO YHw  uselsemen 2 (Heurshd
SN WPBLILBSH60

;) sLYLmISeN0 Blar euFHd HIBTOlMaDH (GHMDOUUSNBTES (PIQhHenailed
gaeny 8% QuTmSSUUGBGL Solar PV sienwliysset GuTeain u&Hm aueigshd)

61600160018 &b (H B HEMENF  QFWMUBHEHSH0

govBeu  smewiluBL  AbEGSWTYRS &Ll EEeT@mieT GG Ul puied iUl (heten
SIMBHMBUD QFWDUBSHIUSI HOL(PMMF FTHAWOTRIGTS Reveomaligaid, (), (6),
() Gumetiy Hev 2 HUUYHMeT STeRILLGLD &L gL EiIGefaeT CQFwmubsHa ieuensl LM
BMHSHHMOBTETEM (LpIQuUD. eTeueuTMTUIEID, QUT[HSHSLOTET euIgeUsHLOLIL MM HILLOIL 6D
oal T YHW L (HoTamiseled @bdH FHe0 JIDFRIGMETULD Be0GHUTE DML HHIOHT6ITeN
(PIQUJID. HMMTL 6D SWIDFSH WHMID BHT ialheHd ddHsrraamuner (UDA) @emeiba
aVIFHS almarhbImer GHTLIUTET HANWTET 2 L Fnmidemen 2 6TenLbdl "UgHienod SLIgL

QUIIBTL L 60&B6IT  HWTFlobsLILL (H6T6rel.

SIBHEHGWTYE  SLYLS  OOBTGHIHB6MND  BLVFH  DIVIEUEVBEIHEMED  BTEILILIHLD
oy sdamend QFUNUBSHIUSHET peold  Didlsenaleomet  erflQUTH6T HISTUIUGE M.
a1eiBou  WeiHemL  gmuBLBUTH  ASHWTeUAWIDDOTSH 2 USTEIEIGEHDHEH MBOBTET

WOSTFTTHMS UPMISTIOD @HLUUSET  cpeold ey ddlEefen  erflQuTmeT HisTalemnend

- - Jo




GmMEHS (pud. 2 flu wenmuied Bbs 0TSy EHBmenl LUFTOFIILSST (LP6VLD U6IFHD)
BrudbasliLBeugi e, QFUHMmILD NH®FdBSHng.

ANIFSHMWS GHMMEBGWD LPGETUTWIEIGNTES MUSHUFTEN6VEH BLIQLBIBEHHGHD BbHS
oTeienibd(,  EaD  QUTHSSOTHISTEGHW. eeusutmTulaid, OFTLFFHwner OeiFsd)
QUPMIBED  SHwmeulwioneigl/ (WeEAWDTIZ  6aUSTe0  Bhd BHneyseoset alGFL

BMIGUETRIGNTHS HHBSUUL  Geusmi(hLbd.

3.2.5 Gzuimev 2 _pusHs enasHosTHeled uFsd alamaisinamen GLOLGHSHSH60

Bxrulmevd mBHOHTIE 6IaTLSH BeVmIMBUNNT euIFHS — QFmleure 2 _ewie] USH6TIL 6D
HmOBENed @EDTGL. B @mF Qeuefluilyn@Hséd sTeuluBL Fs Cmeeal
asnyeniond  Bxulmev UL  mEHOHTHIEEH — uFsH  HIBSTEe| LS
WesAWTaIGTGW. Cxulmends maH0sTNNIGEG  gomiodl  QUITEHETTHTYSHS el
GMUILSSHHS eudumsd 2 _e6Tenemulemed eUIFHS  HIGT6] LOMID BT  (LP6VLD
o _MusHF QFevalaismaed GHMOUUSDGU QUTHHHLOMERT HLEUQHMBHMeN BGomHOBTeTeN
BGeusmi(ho. Bzpulemevll ugeiLed GFwPuT(hseT GQuEBLbUTTETUDMET LITHTET  6UsVIFHIH
QUPEIGEVUTS  LOGIFTT LOMMID SIT60  eUVIFHS STeIUUGH MG 6160166,  6UeTRIBH6N6HT
almensHmeandess uTauemeimmw 2 mFlubGHs  Couswi(hld  eISUGILET, UWSTUGSHD
wpujoret euiFsd GFOIY eurwiiyssmend OHTLIHS LWeumm GCeussi(hd. HTL IgemI6T
snBurgl smewilubL 704 Bzxulmevs GsmfnmaFTensvdameanl GQurgieurs GrToh@GLEUTSH
o _musHd GFuiwiul’L 300 wWevellwer HBeordymmd Cxulemevenwl 2 _MusHd GCFuIusNE
Wesigmy susniFdd 250,000x103 KWh 2 1b, siemed susnigsd 6,700,000 G o 1b subLIHSLD
msfe QFuwiubGdma. uedBeaum  VyrhHwkiser/ WifleyseT  wOHMID  euemBDBEMEH
(PBTOWLSHFHIEIGBNE S QuEGHam Caulemevd OGaTfimFTensusar QO TLFUT6

alugmEISaT LSTeUhHLD D Leuenentuled STUUL (HeTeme.

GaTnaTeneuseilar 2 fleno
SyrpHund / RPC seflwmy opF | Gmsd
lenm

E3h) 47 357 4 408
omeur GLoed 43 10 | Bevemev 53
oaeUT LSS 15 16 | &60emev 31
BGuoev LDIT & T 6001 89 19 1 109
Goev

- - Jo



Bosv LDIT &5IT 6501 27 72 4 103
HEH W
Oorgg b 221 474 9 704

apevid. Capullemev <y JruIFs] mlayered

BUBHHTFTHIIMBISET HMID QUTHET BLSHHH6T GTLLTT UTeusnaTUNeD EUIIE6USIL 60T,
Bzpuilemev UG6T (HLD QFwest(penmulest FBH6V BL_LBIH 6Th & GLD WeiFsd)
vweTubhSSILBEDSI. WeiFsd) Oy sreons Bxp8w auem L WENLOLILTeN(HH S
QupmisesTaTamlUGeUGILET, 2 pusHd OCFuwiu’ L @ SCsomdymmw Cxpulenevenw
o pusd Gauiusm@ 0.75 - 0.94 KWh aigny eugigsd) Sieudwion@d. (5 edeur,
1994). alemensHmeimn SUBAHTFTHOEISNT UTeuenst, Wsajd GQuiflu 60605 LSeT
aooUulL  GurlLrjsel, uUsveieiome euIFSHI  UTHISTUY (PH6eSHEH6T  LMHMILD
uteuenedeT  GUTEImes  SHTFEWILTS  WWIFTT  auIFHSH  HISBT6EY 2 WIFeumen
TUTLIgenaTs CaTeau(heTengl. aNFHHH BHemibsTUICMTEImD BiH(p BmbsTersn
Gousmwtigwl  LOMHMILD  SIFHL  SUILMWOLGL L WEBISmET 2 NUSHHHHNSIOSHHTSH
Qrwpubhss GCeuewigw GCzxemeu @ e (e  OFHeieurdmgl. Bzpulmevsd Fenu
o Lemgurs Hmeouilh OFuigd  Fsev  Bzxulmevs OsTHPONFTMEVSEHD  FTIHS
OxTYBILUS savssTUalmer  CumOstas(h  GUUTaT  auIFSHI  UTHISTULY

wpemmasemenll Wetummd QFuieugl W&o (WpHHWDTeTg 616 alEHheHemTHHEMTLD.

Bevmmauied GQupbumeoren Caulemevsd OFHTHMFTMEVEHaMNN @RTEID LOGa|D LenLpwl
Buib Ayt HemisGern LweTUBSSLILBHEUSIL 6T, HEVTLBITEVLDT & Sieummlest
Qaweorpmienadal  HUIEH GFuIwLiuLals0emev. 616G, QFHTIHNFTEMVBEHHE 2 Wi
alenansHmendss womw o wj CsTWPRLUWLW yHwu  SubHTFTHeaImiEemen
aMWpaluhsHs Gouewi(bd. QFTHDFTMBEDSHGU UHSTE  QUTHSSLILBSSID
Bupdysrsamisensg Variable Speed Drives (VFDs), Efficient Motors and Drives,
Process Controls and Factory Automation Guresim meier QasmOmI uBIGmen GrTad

rTmeug SaljoHE (PYUITSHSHTEGLD.

WeigsHemw  Gxllluger oam ms SiFsulgwonea CxeTalenwsd  (GMOUUSHBTH
aFEHG sTraimws HmesHuamnsgd smdmubd (Power Factor Correction
Technology) Gsulemevs OamhmeTamesalal aFsd mlLSE GFJHasliuL

Gouami(BLb.

Solar PV sismwiuneng Guenid @@ elmaisSneaiflss LgsHmnd STeums SIenLouleOmDd
aeTUFIL &1, CHulenevd QHTPMFTM6LUNNT Fnen] WH GFIWIL LeLSBEIBM6T R60E6UTHL
QuTHHS (WUb. B (pmmadweain FHeov CxssmsEndE STOM  OaGTEIDUSS
BleN6LWIRIGHAT CLPEILOTET aUNIFHS 2 MubHUD SHBHNOSTeTENULL Gouewi(hLD.

- - Jo




Bxrulmevd HBHOBHTIPENNT Tl (HhHeD MWD 2 _0FHH0 CFWLSI(LPNMBEDHHE D66V
UVIFHS DEUSLIDTGLD. DjeT60 UNFHHemUWIL QUOMISECHTETEDHL LNTHTE  (LP6VE6ITLD
alm@ eflourmeT opGw. Q& CHTYHLU DESHTID  wHMIL  QUITHETTSHTTS
STJIRISMEITE OBOD 2 _BHHS (LPevaUsTOTGHD. BHulemev UFHEN(HEUSDBTET EUHLTHS
alm@ eflOummet GCaemeulium( 545,000 OLmer op@w  (Fwogeiy, 2020). alpE
aflQuTHeTHefest  cpeomBTID  alsHuTFoTarenailT@Gw. 2019 o0 pewi(h
BLISSUULL  SpuIQeumeinied  @enmismeuiul Leumml  FSTen  6UPMISED  LPEVLDOTH
I hHBHTLLEIHT  (DUTHBHTLemL  wmeul L Gureim elGsLwrs  Bzxhulensv
vulfiLiuers  prpdwmisefs), @muuy GCasrlLmser, WrmhHw CQumBCHTLLS
sueflsefemed (Regional Plantation Companies - RPC)  oisnCauyflu  elGsLiomasL
pulfiLiule elme eflourmet GHTLLMSAT MMID HIPed HHWD LIEISMehHbS
QeaulLluB  dHemenser  opdlwen  srewilUbISGIDr.  Fal (hHmeusTs  Hliewms
CaTLLmIseeBhe SHHTLHH BlameoBumren LuljseT oo Tes GxHemeuliumiiged 23%
uisd Geuuiubadmg (Jayasinghe et. al., 2012). sellwny QsmODFTER6OBET  HleHM
@npr e Caulmev 2 HuHHUTD gmaGempw 75% Seney 2 musHdH  CFuiaugL e,
alm@ e1flOUTHEHEHSTE APWILLTS cpeOmIHNT g Dlemeu FTIHEIGTONEN. DiSHBHIL 63
@uHLDLIT 6L 6B Bzulemevs OaTOHFTMEVH6NT eJ6uBeu alm& erflQum e
upPTHGmmenw HjosTeTdamer. eranGol, BGxulemevd MEHOBTWET @LU(HOWLTSHS
BemeoBupTen  HAMLHBTE @QbLH IASHWTeudw 2 eTefl (hdbaTs  HensoBummen
(LDGVAUGITRIBENGNT  AUPEIGH6USE LOBOYD (PHEWIDTEIHTGHW. DASDHTE  FHWTRT U6l
LWIFFQFIensl uTauemasemenl WaupPw eln@ eflourmeT LUITFQFWIemNE LLMHMILD

AL L oimeuenL Sieudom@G eTen U TellesGmmLd.

Bzpulemevd M BHH0HTIH 6060 LYY LoMHMILD DIV AUIFHHemW
almenHHMATOGHHTHI  LWSTLUGHSHH0 MWD  eusvFsHl LUITFOFUINSHET 261 TH
BleweoBummenr  alm@  61flOUTHET  (ELEIBMET 2 _(HeUTHGeUSNETH 2 _5HBHF
OFwmuT(heEeT LeTeuhHLomm):-

1. eigsd wHOLd iTed uNFEHMW elenarSIHDEIOSSSTH LUWTL(HDHSH60

) UFSHMWL  UTHSTHGWD FhaJuusiser /[ capGeomurwmiser QO TLJuTes

el eney gHLbHH60

1) Caemeuwimesoury  HHPL  MIFSHDE DHevBBTUINBMNF OCFUIHD LOHDID

5GHS AFbHalmIsmens CFuMUBSHSH60

- - Jo




®) Cxuilmevd maHOSTYNHEG Haiesr wLOMIWD uNFSH  almarhSmerdss
BWIh & F T HEBIBIH 6V LoMMILD (LPENMEMLDEH M6YTLI LweTUH S 3H60 LOMMILD

ANIFSHMWIL UTHIBTHGWD LTEUMETHENETL  LT68TLMMNIZH60

F) euevFsHd alemensdmeaidess QUBHTFTHOIBIET WOOMID  (PENDHENLDSENEILI
LweTUGSHIHGED CHulmevd QBTIINFTMEVBEHGHE FalNHHT [ 26mdEHall

QaBTHLILIETEYBHEM6T  QULDMHIF)SH6D

o2 gl  UsIUNss5H55  UIFHS  (PVEIGEHHE ~— LTHMIHED  LOMHMID
omdhGHalbHe0 (Gflwer/ smom / BF /gverw 2 ulysHyer (LBwiTomerd)/
BHOBTIN S IQUTHLB6T)

o )QHTLFFFWITEN  HEWISTEOIIL — QUEIGNISHINSHET 261 TH  eJHLenL LI
SIBEVBMENT  DMLBHHIOBToToUSHT  DQLILHLUTED  Qou@GLOHHMET  CULPEIGLD
QuTP(WeDEWTETEND HmIeH60

aFsAHl uulFFOFumassmenl LFuOWOILBSHouST 2a1 Ta BleneoGuprer alnE

nflOUNT[ET cevauMBIBMNSE HMLBBF CFUIHED

QuEpBBsTL LS  swuaiseieamed  aln@  aflurmer  LWIFFQFLImBHMm6N
BoeeusnNsTes SeuFy LHMID &1L ReubGMmLW  BapFHsH L Qraiemnmns
QFwpuhsdd GCouswi(hD 6THIUFHILST, FIMS 6Ully  DQLLMLUIEOTRT  SHL 6T

UFHBEHHBTH QUTHHSHLOME (LPMDMEMDEHMET 2 _(HeuTdhd Geusmi(hLd.

3) aflourmet el uuWlflheusnsd BLIHSSH S LBEIB6T60 S LTUILDTET

QFwOUTLTS LOTHDIFHED

o) B sTaugl LWIFFOFUIMBHMET 26abhGHalSHH60 LOMHMILD (LHEHTMLOGHSHIEULD
QFwime0 oMb Bwevds wrmIsmen Geusillyn SE@IoSHule SIBHHMIH6L

R) almenFged  @eveons  Bzpulemevad  smeilsemen alm@  enflQuTmHe

LU HleVmBIBETTES  LOTMHMIHE0

) Wyrpdw i LgHe0 BTHMIGLMLH6T/ BHMB QUITIHL ST BmIeeuSM&
DTG UFHBENEN  CULDEIFHFH60

- - Jo




2 ) o 1palwed wPMID BFH CrTHGHeT QBHTLIUTET HHeULBMmeT CFHifldHaH60
womid udIHGH CBT6TEHSH60

61) TF MM QBTenL  Bpeuemisaiear QHTOHLL 2 HaluL6ormer LpevSH6T
WPH(HBMET 2618 G0l H60

&) auFsHl  uulFFQsuimaullsd  wWseSh Oaulaugser  Qumr@mentsry/ Bl
gnhHweuend QHTLIUTS aNPOLIL6IIT6] 6ULDHEIGHSH60

alm@  eflOurmer LWIFFQFLIMBHE gnl BHmeues Hmms CHTLLEIGET LOMHMILD
dnBasmiL o flmwwremjseEpLear mECHTIUUSNE, OCBTWHHISMET  alen6vdHE
UMEIGL OaTPDFTmEEDEHETO  BawFHHH LOWwTambs, SWTFluded HereumLd

AL WRISM6NES HHBHHDOBTeTen Gouemi(hLd.

) gl (bHmeueis Hmmsd BHTLLEIG6T LHMID CETIghHIEmen alemevdE 6UTEIGLWD
OxTYnsTmevsaied 2 musHeHHmearnn CaTLLEIEmeN alp@Gl UuWIfFQFUIMmBEHE
JOUDLW RSHMPLILS SHSILLEISELHES PHIHES60

o) Bzuilemev LUIfILLUGL FCaremsEnsE Waald HTTHHe0 @Reveons LIFCaamImee0
g uemy GMmMEUTHL LWSTUGSSULGHSTD BTewllbenen SemIGETI(H DIGUEUT DT 60T
asreilaenet, alGFLons alm@ eflOUTHEDDHEH 2 &hdH HIFfSHLTE auenfHaIm SHTeuy
suensWilemisemen LUNfi(BL ulEsTes QEHTWHSHIHMET  aleN60d@E — 6UTEIGLD
OFHTYPMFTMEVHEHHEG HWILBTD (HHSMBHE 61(hbGW CQuTMpammEWraTenms
SWIMHIS560

®) seaupFfwnenr  almevaefllear S FAnBxsriL o flemwwreniselLfphbas  alnE
aflQurmer (2—sm - Hefifflgwr) Oasmeteusiey Gauud elenersHmeandss
QuTE(penmOWITETMMS ST EEH60

F) oo’ | FFHHIHHT LHMID STURT QFdleuren (pSHEWIDTET LIFEHLD LIFEHET 6163 ULIT6T
Heliffluwmalasr  HamwsaT — FoubswTes  FNGCHTLL 2 _Flenowmenjasenhs @

ety emryeueshse0

o )Short Rotation Coppice (SRC) euensulaisamsi  uulflbousnarer  ougHasemen
QULDTBI(SHUSHMBITH DIy Sevt eJMLemL Wl Bl 6vTEISH 61T 68T gmlilengailenel

- - Jo




OQuPMIBCBTETERHO MM alleney C&T(heHH UTEIGL CETIHBHIBEDDHE @RHD
auensBUled SeumPlest FHenHUIBTULD QUDEBIGUBHHHE0

261) QBT (LOH S 6ULDTEI(G, 6011 61T UIFHH 6ULDIEI(F)60T(] SH6TTIT 6L LD LOTMIUSHM BT H

oag G aILSHMENT AUPEIGHHM, LUITFQFUIma QUTHLSmeTl QuUD 2_5H6|H60.

pliflin’ L ofp@  erflOuTmeT SimeuenL  LPMID  elnEG BHLILSBmENT  6T(HHIHIF
QF606u I OBHTLIUTRT LUTHBLOMET aIH(LPeNMBEN6NSH HONMTHHIHED DV6VSH| [H(&HUBNHBTH

3l) BewiL &Teld 6I(hdbGW aln@ 6rflouTmet BuTE@GHauTHEH HIDHILSHTEISHEHEE
SIBISHTTNMGBGD CFWT(IPEnMENU 585 FH60

)2 6@yl g Bmieusmisefenmsd alldsaiul Beoten alm@ sflOuTmeT GuUTH@GouTHS

OsTLFUTET FHelFmaFwme S (HUUTHBMNS HbHHH60

Wy QuEpBCHTLLE swuais CaHTLLEIG6, THHEG QFThsoTen CHTLL IS
wpnw  Fy  Czulmevs BTLL 2 Flenwwmenjseild &STewilLBLD  eusIFHHIL
LWITFOFUINSHEHSHE  GUIDMIE  (LPIQUDTET  &HTEwNSeT  LOHDID  HSHHSH SO
sumaWiamisemens  sHHHDEHTERIL  HeiBu  eusugsHl  LUITFQFUINBHMENT

Poeausn@Gs Cohmeuwmen (WweHedSBaEen WwHIh Ceuwliu®Galermen.
3.2.6 @piuy ma50zTé FZmpuisd aFsd almearsdmanen GuLBSHSH

@niuy maHesTPHNID  WeaiFsd LOmID  isTe0  auFHSH Spd QTentenL b
SiFsenalled mIBTe OCFudmg. GCxpulemev wOHMID @oiul 2 musHuiler Guieoy
Qu@wured @@y wrHflwneng eaUBTO (B®H UfloysEnnd Hog o HUSHF
QFweipenmuiled  Hpevaumsd  QUbHAHTFTHEEIGENT,  QeuluGummid, 2 VFHSHID
®_LSJEIMBISMETL UWRTUBRSHIFGIDET.) 3.2.5 @6t S SEOHHIEMTWTLIULL eI WMBIS6NT

BHHMMBGID FOHLML WM 6INLUMBH H[HHHMOETeTen Gouewi(hLb.

3.2.7 GunaGarssids Himmulsd aqiFsdl ealmarsdnenear GobLG S50

Gura@GHeoursHer  auFsd almasHpmans  HHHIHDOBTTEHLOUTSHI, 6erflOUTHeT
alemensHmeflsd 60% a0 70% euemy gryHulest  eflOUTHeT alenensHmendss
CFHHIMmB 2 HHH6T wwOHMID 2 flu  sTeLHH  GmGsTeTeniu@Gd  uymwFiyl

- - Jo




upssmEaiar  1W6s smidblueTengl. (wWwewwner almarsHpandss OCFNIGHHMmB
VLG GO0  BLUTET OQFVSHIMD 6Iailg  Haler eunden  slehFlaimeied bl
SHBULF allenengHmeneuLl QuMHMIBEBTEIT(ETHLD OFVIHHIMD o GHHasamentl
LWISTUBSSHIUSTGLD. UTHAISHHED HlHIpD STusT 2 1IDa] LHMID euefl TFMHL H60
GmmaumLalBs OFISHHIMBUTID GHmMbHS 6IFlOUTHaT Senalenetil LIW6TLI(HSSHI6USH60!
(PP BHSLILBEMSI.

urflw er@Furyider W& SHWLWTS SHeuaibHmalF CFISHHIHBETNOUTITED  Glp60
BLUTST QFVISHHINS UTHIBTUYSGU UkisaiyF CFuidpgl. g OFweormmiendenul
SiFhueniiug  OsTLjuteig e Wsad OOt  Sigmi@WenmuTaim
OFTLFUTET MWD Wseyd Hobsd FTrHwuTs LTINS OFHTLIUTEIHI  6IaTLmS
LwemisHeT  prousGH  auelumiss  GeuewiB.  Weed  eflemensHmeni et
CFVISHSHIUBHET 26N TEH  LWOIBIGOTNST  SHLdeubemen  Fafleas Geuswngul

SeuFwidlevenev eTaiLmg FTemIHeT GeuailliLbBHaIdHlaTment.

gH6V  FIIHBEHGGL BusHreiwed SHML  (PsTmWHGHIN  emwliy (E-Learning
Management System : E-LMS) ssairas "erflQurmer  elenensHmeaidss OFaissiensd
o sHdxal’ oM "2 _flu sTVHH GumOsTeTenUuGL UFTFILYL  UDSEEIGE6T
OxTLjuTer  elfllyemijenel  6uPmIS  (PRUd. deujsefler  Sipfle] WL HMSD
GuwbuhHaIUNSNGS BComeuwmen FHev FhHHFUURIGTNMILD eflbmaser, GBmygd
a1Qemmefldsen, (et udwiiul L sTOewmellseT MHMID 2 _THD DDFeysemenl Uy
(Wwpujb. @ FTFHUILOGBE dHTUTTSSUUGBL — SIBWID L LEISMNF HLIQHBTLIY,
Guaid  auelumiGHIBETn  uPBTLLeVBmen  GeuafulL6vmd  6TRIUGIL 66T, RHMevTdh
mBHEHTP0 CBM(penpwns udFhHIOSTeTeNm (PIQUID. TFOUT[HET elameaThSmene
SleMalbousNETE UHLTHIHD HWIBTNILS HETHBTUIOHNENT BHLTHS (LPIQUILD.

3.3 aFsHs Fop FHE  urbsonaleomen  UHw  (1wpHeSL(h

eLp G0 LITUIMGIS 6N 61T SIN(PSLILIHGHSH60

3.3.1 augissdls simpuisr 2 sl Lemwlly ausdhser slalmsSomws HIfSILGSHSH60

2009 o> oemigaT 20 oD Revdd Qevmind WSIFSHF FULSHIHOT gHUTHHEHDHE
Smwautsd SDIUT (e OFmensd (Transmission Business) @evmiens OSIFT] FenUb@GL

ymours 61bs0eumm BUBHBGW Gumsmerer (wipwingl. eeusurpruiaid, YaIdss5HsHs
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aIFSS  cpevmIBmeT  SmwllamieT 2 L samausnatsd  Guwendled  UgIllesssHsd
aFsHs  Qamardmened  BHBHHDOBTETEN  (pQUILTET  auemBUld I
auemeowienollenarll  ueliu(hbd Geuswngwl, UHW @I (B eudllsenen  Hiomenias

Gousmwitiguw GHemeutiun(h &mewlIL(BHEMSI.

@bs FHBHTUUSHE0  (PHLTEIH  (GNUILSSHobsemauTer 2 Wihsd OUNIDTEIHMSLI
QUUICUFHIL 68T, REVBHGHBMET ML HHOBTeTOUSNG AL (HFH CHemeuliumThdenen Himieu
Geusmwrtigws LLBeum OTHFEB6T OFHTLFUTHMD ABHIUFH SeudwoT@Gw. SHCUTH LOSTLIL,
MBIy WHmID SSNWTT SL6T UPEIGLD Bneuaimsaielhhah L6l GuDMISOETaTEUG
Gumein OJYSFTT (LPMHMEMIDBET 261 TH  (LPH6S(HBMEN 2 _(HEUTHS  (LIQUILDTET  FLDHI6mM6V
@eveors  BTIemIsHITe0, Waigsd il (hs HomesGs Solwumy  glenmules
(WHS(HHBMENS  H6UT  (PIQUIOTET  (LPMDMLOWTSIND  IAM(PSLLBHSHOTD. AT (H
ULDIE6IT, EUMELWIMLOLILIS FHleNemTBlemevWEIG6T GuUTaTmeumenm BIFTIIUSDGHS HONWITF
FWD  (WPHOLLTNTHEHHEG  augdHaemen  ghubBsHsd  Qasm(heH@GH  cuensuleome
(WDMLLQWTEIMNS SWTHHE (PIQUD. Seusurprer HEWsFsHLL Qwremer S CEB
SIHWIEIGBEHSEG U S 2 LS LWY auFHamend SWTHHE (LPIQUILD 6T6TLIGIL 68T,
aPIBLTSH60 womid ugmwilidenst CEB &@ quuenLss (pyujd. st (B sudlsenernt
LWL SSHIUSET dlienLuled Gar@luste GFuiw Geuswi(h eraugiL e, CEB omm ms
GOOHSULF WaiFsHulear  enalenais SHTomalldbgs pTHLUSHD iHmen  dPeilloas

Gouami(BLb.

auFSH UTHSTUNMmT 2 MIFHILGSH0, IIFHS Fheng 2L T GUTLIQSHSHETENLDMLI
GuwupseHs0, alGzFLmes GiW  aFsd oiHsemaled o pusd  GFuwiup
sTeulIuGHBaMe0 Bevds auaFsHmWL UBTHHIOBTATEHHN, auIFSHL QUTM(LPeDenL
IWeoU(BHBH0 — SpBWeuDmIBGHL  LFTHAW  eumMELWNIOLIL]  DIEMOLILSSHET — 261L_TH
BTBBEDHEG AHD HIOWH6T SHmLbBamer. oG, U BHTHHT AHBULF
[HEUT6EMLOEH EM6ITL QUOMIBCBTETOUBHDBTH o 6udleu alsHwImgLomen yeuluted
WyrhdwmseflenL G suensowenioliy RenLGOsTLFIeme Guenis GaFsvdemer. eevBeu
8z Ospasrdwl  AyrpPwusHed  @pHwm,  Gwumend, YLLTe, UESNMTEHOH
AW MISSHLCW QFwPHUGHBLILGHDSH. @evEIenNs LHMID  RBHwmaysalenL Gui
auemeLWIEnoll] @LGHOSTLFOUTeTenm Himiajeugdl OHTLIUTET FThdHweusn puIG6UT6IN)
2019 o oemi(h QevmienasulenTed (WaTbe(BEEUILLLHIL ST, JASHGHH QSHTOIHIL LTS Wt
eumuItiysé sTewiliuBoudsTas Leoaméwgl. @bs (partGmflenad QFwumUBSHHIMSDEG (LPIL
BHFTT oHOID RUOEIGNISHHIMS BBHTHGH6T 26 TE FTHHWILTL N HnIOeISNSTH
BeieQomm  puielenen Gumlasmeien eFsd LLMHMID IIFHSH DmWLFSH HIFISLOTH

BLoUGHMS 61(HHd Geuemi(hLd.
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3.3.2 uasmw augFsdH BHHUIL 6O

madw BrHseT demwilear UNFCCC (urfled 2015) umismengseflen wrpriiges (COP) 21
SLOUFH  SDJE| 6L TH HTVHEmEL B, OQBMETMSHHET WOHMID FhHeNHHETE L
(WPMMLET OFHTGHHOWTSIM DINM(PSEILUBSBUIUL LS. HF60 ghmibOsTaTaniUL L umflerd
RUUBSD oa e 2 & OCeuliupensy SFsfldmer 2°C m alLeyd Wseabd GHODHD
LLLSHD SLBUUBSHHIUSST (P6VLD LWMBIST HT6OHIMED  OTMHOEIGEET  goHUbBeauNSHI
SAITILUSDBTHT UTmHUTD 2 _0end OCFNIHHIUSNBTET 2 _cusenTalul GFweOSHL L GLomeaim)
QeuafUiLUUL L&l &TeuHleney WLTHMSHMSHSH SHEIULUSHBTET LOPMILD  HEH6UMLOSH )55 T 60T
BMHSHLLEIS6T WHMID HeFASHLBSEHSGHS Cxdw, Jrmhdw wohmw FjauGsHs
Bmieusimisefesnmed Gm@asmereniul (hemen &TevBlened HHUIL D DiFHed 2_eiTenL BIGHI @I MSI.
OametHmar  slalmss, R&D wpmid Ourmentasty SWlel®mHEH oL TE  HTU6T
SMMEUTE, HBTEVHIEN6L LaTHM alhsHd mmid SalHSHmW ChTHE LOTDHMLOENL 6118 6% 60T
pasbGallusNEG HMID Gwed OCQFUSHBTET  HENHH0 OMID  HHEUMLDSHED
QFWMHUIT (B & (6TH BT 6uT BIT6VHI6M 6050\ 60T QUMD TWIMISHSHIH GMSaUULL N0zl

QurMl(penmEBeT LOPMILD HHWSHaNBENeT DG 2_6T6NML&GLD.
ugemo BHFL GuTplpenmaeT WHMID BIFHFTT (PeHDHWTEUIIEIHBTNGT CUMBBEIT:

GarenLmen |/ sLel /| GamPmLu 2 _gelewl QuDUBCSTETUSDETE  LELSTLILS

STeoBleney HiFuid

BTOVHMY HHUILVISHTE LIHMS 6UPEIGIHD LOSTUILS BTEVHEN6D  HSHUIMIE6IT
(a1 - uev Gxdw oaFTRIBEIGMETE0 BFoudoaalubBERID) (LPoHESUILDTETENEUWITEGHLD.

urflw ueOSTUYS SHTevBlensy BlFHwmissT LleteumLomy):-

a. Global Environment Facility (GEF)
b. Adaptation Fund (AF)

c. Green Climate Fund (GCF)

d. Climate Investment Funds (CIFs)

e. Asian Development Bank (ADB)

f. The World Bank g. International Finance Corporation (IFC)
h. Carbi Credit Funds

i. Global Green Growth Intitute (GGGI)
j. JICA

k. KOICA

I. USAID
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Global Environment Facility (GEF)

GEF-8 srevflenev ompm enwowiliu@gd epGeomumwsisel

CrrssLD:

usemo @e0e0 eutu| GeuefGummd yYFHwiomenr wHMID STeVBleN6L -  WETHMLPNHL W
SalmSIHI  uTenssmen  CrTadSlw  Guieowmmm  BaFeysemen  BGomOsTeTaUSN S,
SWIBSHWMLBS UGB BTBHSHEHSE 2 H6UBHED

ENEUEN

1. Us5STHHD, OFTYHLL TelHsHd wHMID WLTHNENSMUL 2615 Ga155H60 LOMHMILD
SIMWUYFHWTRT HTHEBEIBEHLAT Hwills OFfleyseEmodsren QHmeiTendsHemern

auspIOUMEF QFU1I%60

2. BlenevBummen SIIalHSHSH cpBeomummisaianieT LTHTET HeWlL DidbEHNMSE6NT
BueFQFUILLD BlenevemoBemnen SpHFlHdH L 106560

GEF-8 @eovmienas@ gnymLw @Qemenibhd BownFHHEI L EIse

3) O 616 (LPEMMEMLOHEIT

)  HeweoBuDTET BBIEIH6IT

) Henmerdpdh LOTHSSTN HPMES ST6LSH6N

) BV LOMMILD LIGENLDG H61 61T

® ) &HSHHOMNT LOOHMID HBTHTFTLOTE HL 6V

o) yFfw Qumens GCmFflwed s

6T) Slual(HHHEHTeT euaTFaugTHaT LUTHISTLIL

eJ) Curas@arsal 2 Lal Ll uFHseT usimwwTossme ilalhsd 0FuisHe0

;) QUPEIBEY  FRISBMNBHSH SBIGSHMHL SrFTwerl QUI[HLBMET  DIBDHNIH6E0
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uFfw Gumemas Grfled 2améd @emeunnhd BaWPFASGAL LD (Net-Zero Nature- Positive

Accelerator Integrated Program)

CrrssLD:
Bumenas Crflwed, yFfw o 10palewen CrreadlsF GQFsdad womIdD 1.5°C erewienibas
QamewiL.  Cxflw  sTeuBlenevd HLds GHNECHTEHLST Remewihd  pGEVTLIWLIEIGM 6L

deupmieueng  alenyeyuhdaHe0

(PHSEW DIDFEISENT

) Oamatdpaisenenl LLUBSHH0 WLHMID SHMWLWTET STUST BHHdH HLLBIS6T6T
gepall QuTmeMTHTy OFevalemsaT LOHMID BHAIMWST UDPW  HBH6UDDHM6NS

Caxrmmialsge0

o) GCxdw o uljlincdsusnasenioll UTHISTILY OHMILD STewl HyeaipdFd pGeomumumisert
oy CrrssmiIsemen gnMEOCSTaTUSNEG LMHMID CFUNUGSHIUSDE 2 H6SH60

R) LI6VEUENBWITET 2 _60HNMTallll  GHIO60 HAImWSMmens BHTomielsHaim HHBHHLLLI

Wfleysenssrer (pHeSheenen GIDUBHHED WOHMID 2615 @ e1d5S5H60

QBTEMLB6T SI606OTSH (PENMUWITeUEIEIS6T (NGI) BlaWFHSHL LD

bR&HHH STEIGLD DDOIMLW, SpUSHIGHHET &e0eTH HiFHd SLLMIOUYSHDH6T, Bl
ougdaeflear PpHFFHemw BgsHHe0 CUTETHEOIMMIET (LU LSHIHTHIRIBEHHEG 2 HeUBHNEG
GEF @ eumuiiys denLsdlainenoulenmed, Falensilebs BlUbHmearsefer igliuenL uiled
sL&T, aislumE@ e0eg Hmenumisst Gureim NGl uteuenen oo s seflwmy gsienmuie

umBIBasSGHS HANHHIEULDTE HESTENLOHENT BNl & (G LD.

GEF a@msdL HFHulsd

Wwap Senaleorer &mBH LD (> USD 1sv. 2)

BGHBTenelleoran sMBHL LD GEF smsHlLmiser BldHuisd < USD wlev. 2

umflw BmSHLEIB6T - ueLFHTIY DITalHHSH HBmieueTEISEHL T B enentGF ] dH60

Saflwmy FHienpuiaT @SHSHIMIPLL - HRSHHEHIULL 2 6THTL(H GURISHET 260 TH
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GCF
GCF RAUIL euiaTe  Siam)de0
sHSIH_LU uBICHDY eusFdemer - cpsvgead: $ 1060, 1.5/ s®meHEHL LD

&H6UGH OCFNISHHID HIMMESB6NT

o 9 Ifipeimeands GMODIHH0 : uNFHSH 2 PuUSHSH WHDID SISO, CUTHESGHUTHE,
BLIYL BIHET, HBJEIGB6T, MHBHOBHTVH6T LOMMILD 2 _LISTIRIGHNT, HT(HH6T LOMHMILD
STewill LTeuenen i &lweummlebbs]

o WeHpmenr FBFSBH0 : QUTHILSSH6MNST LOHMILD FLPEHMIHMNDT UTLDOUTHTTHRISH6NT,
GHTHMID, 2 _ewle] MU BIU UTHISTOY, 2 LsSLLenwly 6uFHEH6T LommID
sLOuIplniw  @lpsd, @60 DMLY  LMMID G0  JAMWLILF  CFeneudmeit
S, dlweumlest

OBdpouTer  (PEnDWTOIEIEISHT  NOaIMmOOWTRIN 2 6TeNgl: SLel, aISHLILEISG,

HenemumiseT, Q&TenL sl

asTeoBlmey (WeeSLB mdHund (CIFS)

CIF eieiiug) smuenn @enmeurest, smevBleney WetdHmwenLw s ielmsHHewnaienn Grrad
LTMIUGNES WLOMID STEOBMVF CFuPUThemens SHIFSIUBSBHIUSDSGHDH SWTTTS D,
SINHSHWDLHH UMD BTHEHEHHGHH STEOIIUGL 2 60deT uTflu wHmw L&D
SpFaud HFLIw sTeoFBlme BHUIL 60 QuUTMpmMEBETed @SIMTGLW. SHTELBIEN6D LOTMHLD
oo SaHSHH P rewih CaumubBss (PRWTH aumsuled @TBMTOILTaID)
Heirefllll Newemibgl sremiiLGdeaimenoulennmed, mebdw BT(Hsem Senwliier Blenso@umime
IalheH ChrosmiseT oo Te @eimisTewilul (heTen UdGim 6alhHHDHE 2 (HeuTEHLd
UTWINIYSHEHSETH  BLOIRSMS  BConmOsmetausn@  sTeuBleneud@Gl  QUT[HSHSLOT6
WHhBmenll UFoTeSHILET QFUISNEG DU 6IGIUSTEO 2 _60HH H6M6V6MJH6N 6w

S FTUTHHFHIL ST 2008 o0 pewi(h BH SLTDISSUULL Gl

ITHHBOET, ST Hewm, Faled Fepsld, 2 6MBTL(HF FAPSEIET LHMID DM LFHTeot
uedsrly  eumidlsenLer  (MDBS) gsgiemwpiyLer  Qewpupdeain  CIF o6 s,
(PSS LTENMTHEHHGHS STIILUBLD  SUTWHMHSE  (GHMHMSHH0, UHW CsTPRILUSmSLI
uweTu(hSHIuHe0  STHILUBLD SHLBMENDH  (HMMBHHL, BeplbslulL  SHyeysemern

alFmeoliu(hsH6e0, HBemeoBuUDTRT Fhansmuwd HmbgH lHHe0 wwHMID ST  Hlenmulest
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(PVSHASHH N HTeLBlMeVF QFWMHUTLI9NETS RSMCFTHH0 LB WEUDMIHE 2 UIT6UT6ot
Gurlyssaieno WHs BHUIGeomern eupmiElIUBLD. UBIGSTITSmN  DiHsFlobEeim
SlTenFHmend Q@MU  HTOHMD REVHGHHB6T MM  JIBDGHSH  HIGHETUITE0T
BLoUgSHMBHeMe  Llsiemsd  @amGsjadaim CIF, gasimpliy @eveomalgsr  selwms
wsesh OCFulusn@&Hs SwWrIGL uBum STUTmeIE HaTbHHIOETOTEMH. FHFHLOT60T
OaTOBILLUEIET, UNFHS DEWIHED, STEVHBIM6L WeTHmer OO  HleneoBumiest
AURTTHSIEIGET SpB  Flempseier  (patCammisHeners  siflsiubsaeudlso  CIF
QeaupPwenLBHIeTeNSTE  SGWnder HAINIBBT &Gligd STLQuleTene. IBHHDH 61606060
BTELHIENELF F6UIT60H6M6TT G)6OITRIHITG00TLIZH M) & T 63T LI T & 61T 61T 60T 9L BeoTFements
seopbgiemwrLelsr ey, CIF ydu mbg siemmseied (wHeSh GFulusmn@ (Weaifleno
QILPEIGLD. DieneuiTeueT, HlevdbaFlulelHhael HeneVTMIHE, SHTEVHIM6D allenensHdmeddss
BBIRIG6T, BUDNS SlgliuenLuleoTet Hiayser, madH0HTIH0HMND HTURT HHH60 LOMMILD
UaIUNSE5555 UMNIFHHDBEHLAT @HEIBMEIHD DpSWeTeuTGWw. 2021 b ey BbHS
BLOUYHMBUTNT (PpHHWGSHIUD LoPMIdD AINHSHWMDLBESH auhHD BTHEeMN0 DISDESGHD
sreuiu@n urtflu Caeatalenw Geamisanih CIF &@ Guoeovds aenmisenta $1960. 2 aueny

RHIHGUSDEG G7 BLouysmd CnOsTam(BeTeng.
Fflwmy smeoplency MHlguied

Bevmmauled o BlFH auFdHaBem 2 L sl Lenly auFdHsem (PSHeOLiged GO SHHH
(L6VEUGTIOTS  FLOLNTSHTWLTOUDTSS STERILILLL6T.  sleusuTpTuienid, elCFLITS (HMDbS
euLOTEI(penLW  Brhseied Waaw umflu womd Wead Fobseomer 2 1 el Leniolil
UFHBOT  BHSHH LEIBEDDHESG ATF BHFH CUTHIOTRIH6D. SHTUHMVHG SeNFamIDd
WHSHBEHHGHL GUELUTILD FDEFsTW (Yamsuigen eflOUT[HeT) (WenmenLoEemeT il e
SiFBLoment w560 (S BxhemeuliLm (B o6 STewILILIBEUSIL 60T, OaTOHIL LBIS6T
BeplsslULTemnD D06 SHSHHLEEeNar o ywusg Fevelend Waseaw Hswrs
o eienemouienimed oiFd BHW suTwsHHewen gma  BeuewwtGuidULevTD.  SieudwliLBLd
BHseier  enalens  JIGHUSDEG ~ BIhHBT  (WPpwmdd@GomulleT,  (LPLENLOUWITE
CaxrpmsHHevmen  BlF euenmiBeT OHMID eupPdlet  CHemeuliT(BHeT, DUDMIBBTHE
sreuiIuBL  ueBeuml  euemawmer  QUTM(PENDEET MWD  UDDD  RENEMWISHEGLD
(PHDMMOMUWIS  HHHHDOBTETOUH  OBHSBQUTAIHTS MWD,  6TeoiGou, Bl
AL Geuallenw Fh QFUSHHBTE HENWTT BHHBEHD DIEUFUILDTHIENE 61651 HBISHTTLD
AP BFSS UGBS

SHSHL  uHLOTET  QUOEIFET  15FH  DVVGH  SIUTWLD  GHDDEUTET  DJF  HLET
BeTOFISHe0eT  lgliuenLuied (pHeSL(hdamen Gurdw  HeTtenGuITeaTenm 6186 dnm
(PIQULD 6TEBTUSHTE0, BlewsvBumTen BB 2 LS LWL uFHd HHHHLLBIS6T 15 HeTwmy

(PSS LTENMTHMeNS HoUTHHIOSTETON (Lpgujd. @evomud QU (PIeHeo LPMILD SL6T Gum
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WIS Spdwen Selwmy BHemwd HeujhH0sTaToUSMBTET (pesT CHemeulILT(HB6T D GLD.
ouewilad eumidl®eT, (WHeOL (hd sbuaiaer, @Uisydul BHwmIEeT, sTIUDIHS SDUTSET
OMID BenpWTeRieniod QFeoeu BHWBISET Spdluier HTeoBlened BlFHBEhoHE STERILILL
(LPIQUJIDTTEST  (LP6LAIGNTRIGATED 2 aTenLBIGHSmer. @bsh  uedBeumiul’ L (pH6eSl_(h
AUMBBEHBGL ULCaMIULL  SUTW - B  aHFUTTUYSST  opmid  (1PpH6eSL(H
61606060 6T SITEOOTLILIL_ 6VITLD 6T6OTLIGIL 60T, SIHNHSL QUIT(HSHSLOI 601 (penmuileD

BHSH_LEIBmT &L LenolyF GFuiw Ceueswi(HLd.
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4. Gzsfw UIFHH\H (AF S 131 20F: @605 (F)H M 6T

SIMLHSHIOBTETUSDETH  UumHEBIam Geuewwtigws  HFLII6TT
QFwOHUBSD Geuemrigul UTend UMTLIL M5
SWMFIIUSDSTE el bSHIM] H6iT

WeFsd OHMID eusvIFshd DmwFlemmsd 2019 o pemi(h CxFw eusvissHd OQBTeTeND
womid  ewpBeomurwimiset (NEP&S) QeusfulLliul HeTengIL e, euaFsHd  HIENDWTEISH
sBurg  OameTemafHumer  Beomgmendal,  cpGeomUTWEIGET  WOMID  Fndlev
QFwedLmiseT Gumeimeumenm gevBeu 2 _aTemddluerengl. seueurmTuiaid Gm@GMsHs
Oametensll LysLeiomagl, 2019 o e CsTall OaTHm Hensvemou]L 6l 2 60860
goulL  rpoEIGeTar  SigluenLulsd womib ewg BTG sHCuTEl  aHjsmerdem
shHenwwrer QUTmeTTHT] OBHSSQUINT W HHUID 2019 b opei(h  SWTFdaiul L
Qaretend  eufETLLe0&E6T oD  cpGeomurwmisenst  Wem @newplubeHHs SWTfes

GeuemttigueiTeng|.

a1eiBeu, PlewevBummenr SIIa(HHH CHTEIEIBEHDHEGEH SWOaUTH, UewoTer  Capfw
QurmenmsTr@wmery Wend  sLpQuipiiuiup  suemasulsd  BTLgeneT Gumrdweresumen
aFSHU  urgisTiudmer 2 mIHIUbGSHIUSDHTS LSTeUHL B HEHIMIH6T  LMHMILD

BTVFFLLBMIBET 2 _6aTeNLmEW uTend euenguLGQomeienm FoFUlsHGmmibd.

1. 2019 o oewi PO SHCUTMSW &Tev @emL Geusilulaniem CETETMBSHEN
FTIHS gmuL_(heiern @enL_Geuerilsear, B 605G H6NT, FreuBsafHuns
gnubsHBOsETaTEMTILLL AW 6uemndIamevdsen wwmmid FFauBshs Fhensulsr ydw
Bura@sen OaTLIuUTHD MIBFL HeuambHmd RIS, WSIFHS LLMHMID UIFHHS
smMEG goysmLweuTml gevBeu smewilu@G Cxfw CsmeTensulenst 61&yeau(hHLD
M IS sTeUUGHWIEIeT  Wenmuley  QFuusmmLTe  @nenmliubBss
BeTHL LendGHWD Usilenw LFsHTen semieadl (b 2 SHHCWTEHHDHT 6161m  6uemHUlen
SmwEaF  QFweoremfler  Gmugwmer  QuTmIiysE 2 LUl  euemaeuiled
GumOsTenenoTy BlHwenwFder SHONSmBOWTEIN 2O1L_TEH  GOHUNLUW ATF
BNICUTEIGEHSGHDH OFHeafeuret NN MISHHE0HM6N  AULPEIGHSH60.

2. 2019 o0 gewi(p Qeuefluliin’ L Gadlw  eusgsHd  QameTens  LOMMID
ewBeomurwimisst (NEP&S) wopmid @bs SiemwdFsgeney 2 UG ioHemasu|L el
wUTGL auendBUlled aUINIFSEHS HlMMBEG GOUMLW FH60 QFWUDHUTHSENETUILD
BEIBIH (GHmIBISTL (61HTeUmD 12 WISEIS6T - 2023), WwHHWSTe (2023-2025),
HewILBTev (20232030 HeweoBummenr  SlalhHEH CHTHEBIBEHHEG HMDITS)

O erMeument epBeomumu (PBTEMLDSH GG FHLEIHem6r QeusBaunTHg
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SWUTHUIUSNETE DMOFHHHMNST S BUEBIGHETN FH60 STF WOHMID BHFFLL
BoeuaTEIEEhSG  BHwemwsdlar  Revsbsiurl bLar  GeusfuiLiiul (h&leim
SIPFTRIG BIouTsd SHoMbmawraiy oo mes  Osefleurer  SinflemidEHe0H6N

LOHMILD SLLENENHEN6T AULPEIGHHD. (Qemeworii 01)

3. 2022.09.02 o HaHw, 62/2022/PE opp QevdbssHer S DHEHLOFFTeneuuleed
pludésiul L ysdHadalset @elemmsd ghyenLul SHienmule FH60 SILNe L enib
QFwiwiu’ L Wenmwieysefen ey swiflésiul (b Fofllesiul L alSbaenToer
FTibs Waissd womw euaFsd smwFdomedo MOPE/SEC/COM/2022 syib
Bevds, 2022.11.06 <6 HaHuyrer Fwjlilssiu L 62/2022/PE b Qevss
SmFFTNa  allEhEhTUID o26m Tah QFUWiulL  ashIHNTHmeNs HIfSoToF

QFwmnuBHH0 (@emewiliy 07).

4. sxev LTI SFF HmeusamISEHD FTihH 6gvBeu BFemeuuilevieien DiHHTif]
Rmeueny (W ChIwLTe  auFHS  (pETMLWTENITS Bwllss, Siflswrs
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Executive Summary

His Excellency the President has brought to the notice of the Cabinet of Ministers on
August 30, 2022, the necessity of adopting appropriate policies and strategies and a
Roadmap while identifying various challenges encountered by the energy sector at
present, to enable the energy sector more efficiently towards economic development
of the Country and the Cabinet of Ministers has decided to appoint a Cabinet Sub-
Committee chaired by the Hon. Prime Minister Dinesh Gunawardena, comprised of
six Cabinet Ministers. Secretary to the Prime Minister was appointed as the
Secretary/Convener of the said Sub-Committee. Several Sub-Committee meetings
were held with the participation of stakeholder institutions, practitioners and

academia.

The Sub-Committee report compiled with the contribution of all the stakeholders
mainly aimed in recognizing contemporary issues and existing potentials in Global
and Local Context of Energy Sector intends to illustrate Sustainable Energy Solutions
through National Energy Strategies and a definite Roadmap with the objective of
strengthening the national economy in line with the United Nations Sustainable
Development Goals (UNSDGS).

Proposed policy measures directly align with Sri Lanka’s Sustainable Development
Goals (SDGs) and Nationally Determined Contributions (NDCs) targeting to adopt a
low carbon development pathway. The Sub-Committee recommends a clear
Roadmap giving every stakeholder with responsibility and accountability to review
and update the existing National Policies and adhering to International
Commitments related to the Power and Energy Sector while paying due

consideration on policy gaps, targets and milestones.

Further, it is decided that all the responsible government institutions should be
instructed to compile with Short Term, Medium Term and Long Term Strategic Plans
in line with the SDGs, and the Sub-Committee to continue to act in order to ensure
achievement of each goal by evaluating and reviewing the progress of compiled
sectoral strategic plans and also to act as a catalyst policy level instrument for
intervening to resolve any issues arise as an inter-agency coordination entity.
Furthermore, it was also decided that a periodic progress report to be submitted by
the Cabinet Sub-Committee to the Cabinet of Ministers on quarterly basis to ensure
the continuation of the responsibility delegated to the Sub-Committee for the

development of Sustainable Energy Sector in Sri Lanka.
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1.0. Introduction

This document aims to present the potentials and strategies for establishing a
Sustainable Energy Security strategic Plan and a procedure for next ten-year period
(2023-2033) based on the NEP&S which has been gazetted no. 2135/61 and dated
09.08.2019. The three main sectors of energy consumption are: Industry,
Transportation and Buildings. Industrial Sector encompasses power generation,
manufacturing and services industries while Transportation Sector includes ground,
water and air transportation, and relevant infrastructure systems, and the Buildings
Sector comprised of energy demands of all commercial, manufactural, industrial and
residential buildings. Under the broad umbrella of Energy, hydro, wind, solar,
hydrogen, thermal energy sources to cater towards growing national demand of the

aforementioned sectors are being considered.

1.1.Global Energy Industry

Energy that provides basic human development needs such as lighting, heating,
cooling, electricity supply etc. has become essential and important as food
production. In general, the energy industry is involved in the extraction, refining,
production and distribution of primary energy sources such as crude oil, refine oll,
natural gas, coal, hydro, wind and secondary energy sources such as electricity which
is generated from various other means. Since there is a rapid population growth
globally, which has also resulted in more urbanization and heavy consumption, the
demand for both traditional and nontraditional sources of energy is expected to

increase significantly in coming years.
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According to Global Energy Perspective 2022 presented by M/s McKinsey
Consultants, while the governments and businesses across the world are increasingly
committed to steep global de-carbonization targets, vulnerable energy markets that
are facing extreme volatility driven by geopolitical tensions and a rebound in energy
demand. The conflict in Ukraine, along with other unpredictable factors, has
triggered significant peaks in energy prices in the global market as uncertainties
around supply security and affordability are paramount. Throughout 2021, global
energy demand and emissions have increased by 5% compared to 2020, almost

reaching pre-COVID-19 levels.
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According to statistics, coal demand is also said to have peaked in 2013 and, after a
temporary rebound in 2021, is projected to continue its downward trajectory. Peak
oil demand is projected to occur between 2024 and 2027. It is also assumed that
after the year 2035, gas demand will likely be subject to larger uncertainties, driven

especially by the interplay with hydrogen.

It is predicted that the global demand of Electricity will be tripled by the year 2050
and electricity, enabling hydrogen and synfuels could account for 50% of the energy
mix. The renewable generation is projected to reach 80-90% of the global energy

mix by the year 2050."

Increased usage of renewable energy has become a trend and the following graph
shows that there has been a rapid increase in using solar, wind and other renewable

energy sources during the last decade.

Modern renewable energy generation by source, World
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Source: Our world in Data based on BP Statistical Review of World Energy & Ember

thttps://www.mckinsey.com/~/media/McKinsey/Industries/0il%20and%20Gas/Our%20Insights/Global%20En
ergy%20Perspective%202022/Global-Energy-Perspective-2022-Executive-Summary.pdf
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1.2.The National Energy Policy & Strategies — 2019

The National Energy Policy & Strategies of Sri Lanka was published in the Gazette
Extraordinary No. 2135/61 of 09.08.2019 with an objective to ensure energy security
through supplies that are cleaner, secure, sustainable, reliable and economical, to
provide convenient, affordable energy services to support socially equitable
sustainable development of Sri Lanka. The National Energy Policy is thus founded on
ten pillars, rooted in the broad areas impacting the society, economy and the
environment, in an effort to counter balance the forces through enhanced equity,

security and sustainability, respectively.

The ten pillars are described in greater detail below:
1. Assuring Energy Security:
Primary and Secondary energy supplies of the Country will be secured to

ensure continuity, adequacy and reliability.

2. Providing Access to Energy Services:
Providing due access to reliable, convenient, affordable, equitable and
quality energy services to be provided to all citizens in order to improve

their living standards and to engage in gainful economic activities.
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3. Providing Energy Services at the Optimum Cost to the National Economy:
Energy services to be provided at optimum long-term cost, to lower the
burden on the National Economy and also to achieve competitiveness of

locally produced goods and services in international markets.

4. Improving Energy Efficiency and Conservation:
Efficient use of energy to be promoted in all sectors and across the energy

value chain, engaging both the suppliers and users.

5. Enhancing Self Reliance:
Indigenous energy resources to be developed to the optimum levels to
minimize dependence on imported resources, subject to resolving
technical, economic, environmental and social constraints, with the
objective of minimizing the vulnerability of energy supplies to external

situations.

6. Caring for the Environment:
A meaningful contribution to climate change to be provided by
maintaining the low carbon intensity of the Sri Lankan energy sector to
minimize adverse environmental and social impacts of energy services with

the intension of safeguarding the global and local environment.

7. Enhancing the Share of Renewable Energy:
Indigenous renewable energy resources to be developed to the optimum
level to attain sustainability and a higher degree of resilience in the energy

sector.

8. Strengthening Good Governance in the Energy Sector:
Governance of the energy sector to be strengthened to realize
accountability, fairness and transparency to achieve investor and consumer

confidence. A stable policy environment to be ensured and the regulatory
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framework to be further strengthened to assure good governance in the

energy sector.

9. Securing Land for Future Energy Infrastructure:
Strategic locations for establishing energy facilities and corridors which
interconnect such facilities to be earmarked and secured in advance to
ensure timely implementation of such facilities and to minimize adverse

social impacts.

10. Providing Opportunities for Innovation and Entrepreneurship:
Considering the limitation to the scale of markets available in Sri Lanka to
breed technology intensive local businesses, the relatively large size of the
energy sector to be utilized to nurture local entrepreneurship and

innovation?.

The results delivery framework of the aforesaid NEP&S has been updated as some of

the milestones are already outdated and given in Annexure 07 of this report.

1.3. Sri Lanka Economy Linked to Energy

Being the state owned Oil Corporation in Sri Lanka, Ceylon Petroleum Corporation
(CPQ) is responsible for import, export, refine, supply and distribute the 80%
petroleum & petroleum related products throughout the island assuring the energy
security of the country. As the single largest importer of the Country, which consumes
approximately 20% of the total annual imports value, CPC is directly connected to the

Sri Lankan Economy.

Considering no commercially viable petroleum resources available in the country to

date, total petroleum demand is being imported using large tankers/vessels as bulk

2 https://www.energy.gov.lk/images/resources/downloads/national-energy-policy-2019-en.pdf
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cargos. These bulk cargos are unloaded at four (04) main gateways namely Single
Point Buoy Mooring 1 (SPBM-1), Single Point Buoy Mooring 2 (SPBM-2), Dolphin
Tanker Berth (DTB) and Trincomalee Oil Unloading Jetty. Located about 9 km offshore
from Colombo Port, SPBM-1 is specially reserved for crude oil unloading only. The
SPBM-2 facility, located about 6 km offshore from Kerawalapitiya, is specialized for
offloading petrol 92, auto diesel and fuel oil only. The DTB located inside Colombo
Port is used for unloading all other petroleum products ranging from petrol 95, super
diesel to fuel oil etc. The Trincomalee Oil Landing Jetty is currently operated by the
Lanka India Oil Company (LIOC) and is used to land about 20% of all products
imported by LIOC.

CPC currently imports the following petroleum products,
o Crude Oil
e Gasoline 92 (Unl) & Gasoline 95 (Unl) [Euro 4]
e Gas Oil (0.05% M.S.) and Gas Qil (0.001% M.S.) [Euro 4]
e Jet A-1
e Fuel Oil
Following figure depicts the quantity of Petroleum Products imported during last five

year period to Sri Lanka

Petroleum Products Import Quantities
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The cost of importing petroleum products are as follows;

2022

2018 2019 2020 2021 (January-
Products September)

USD M USD M USsDM Usb M UsbD M
Crude Oil 1,024.26 970.70 583.34 596.95 342.94

Other Bulk Products| 1,954.99 1,858.41 949.83 1,755.07 2,115.13
Total Value 2,979.25 2,829.11 1,533.17 2,352.01 2,458.07

Source: CPC

CPC owns the only Oil Refinery in the Country which is located at Sapugaskanda,

which could refine crude oil and produce 30% of the total Petroleum demand of the

Country.

Refinery Production Cost are shown in the table

2022

Year 2018 2019 2020 2021 (January-
September)

Refinery

Production
171,273.38 | 188,338.00 | 127,104.92 | 138,715.27 | 96,282.86

Value

(SLR. M)

Source: CPC
9
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Current economic crisis and forex issues are beyond the control of the CPC, hence it
is becoming more and more difficult to import Petroleum Products to cater the
country's full demand. Accordingly, following solutions are suggested to

eliminate/mitigate the sever losses concerning CPC.

a) Enterinto low premium term contracts for future fuel importations.

b) Negotiations on Government to Government Basis (G2G) oil procurements to
minimize installments and the cost.

c) Search for Supplier Credit Facilities (at lower interest) for purchasing of fuel.

d) Continue with the cost reflective fuel pricing mechanism.

e) Seek for loan/financing facilities from external parties at a concessionary rate
with sufficient grace periods.

f) Restructuring present loans portfolio to long term loans with sufficient grace
periods and special rates.

g) Intervention of the government to reduce the interest rates charged by the
Banks.

h) Increase the sales revenue generated through Dollar paying customers.

i) Intervention of the government to recover outstanding receivable balances
from State institutions.

j) Import crude oil with a low percentage of bottoms, which will eventually
improve refinery profitability and high value on products.

k) Uninterrupted crude oil supply to the refinery to avoid unplanned/sudden
shutdown and to avoid start-up costs of the Refinery.

) Refinery Capacity expansion of the Country with possible private sector capital

intension in transparent manner.

The share of the "electricity industry” is as small as 13.8% of the overall energy
demand of the Country. The Net generation of energy in 2021 was 16,716 GWh and
only a 6.4 % increase compared to that of in 2020 which reported as 15,714 GWh.
Electricity is an essential input for the industrial sector which directly contributes the

economic growth. The amount of electricity consumed by the Industrial Sector,
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General Purpose Sector and Hospitality Sector in year 2021 was respectively 5,127
GWh, 3,393 GWh and 265 GWh. Hence, said three sectors which directly contribute
for national economy of the country have reportedly consumed approximately 53%
of the net electricity generation in 2021. Electricity consumed by the domestic users

directly or indirectly contributes to the national economy to a significant extent.

The average lost to the economy due to shortage of electrical energy has been
estimated as 0.810USD/kWh ( in 2022 prices). This value has been derived by
escalating the ENS figure given by PUSL as 0.5 USD /kWh in 2011(LTGEP 2023 -2042).
Therefore maintain of the reserve margin and keep the loss of load probability within

the accepted level is extremely vital in terms of economic impacts.

1.4. Sectoral Energy Demand & Supply — Forecast

Based on the inputs obtained from the Industrial Sector and by using statistical
projections in relation to domestic, general purpose, religious and government
sectors, Ceylon Electricity Board (CEB) develops a 25-year electricity demand forecast
which is subjected to revision every two years. The most recent demand forecast
prepared by the CEB is attached as Annexure 02 In order to meet the electricity
demand forecasted in such a manner, the CEB prepared the least cost “Long Term
Generation Expansion Plan (LTGEP)” following the “General Policy Guidelines"
(Annexure 03) issued by the Ministry of Power and Energy which has the purview of

the subject of power and Energy.

Under the LTGEP different possible scenarios are been considered. Out such
scenarios, the LTGEP recommends adoption of the most justifiable generation
mechanism for the future that should comply with the government policy pertaining

to the Electricity Industry.
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The base case of the most recent LTGEP is attached as Annexure 04 to this report as
reference. The optimum energy mix of the LTGEP is determined by using a scientific
methodology by CEB in consideration with many parameters such as system demand
forecast, investment requirement, peak demand, maximum demand, intermittent

nature and system stability etc.

Transportation, Industry, Buildings and Power Production Sector are the four (04)
key sectors which the petroleum products are used as a source of energy.
Developments in these four areas considering latest technologies and
methodologies, the effective use of fuel will have a significant impact to the local
economy as entire quantity is imported which have a significant forex outflow to
Country’'s Economy. Optimum use of energy content in a unit will save the reserves,
which can be achieved by improving required infrastructure in the aforementioned
four areas in various aspects in consideration. CPC has already taken steps to
improve its product standards to suite the latest requirements of equipment and

machineries used in these key sectors.

Introduction and implementation of alternative energy sources such as renewable
and clean energy in a feasible manner will certainly results in reducing the usage of
petroleum based products and its demand which will ultimately result in a positive
impact to the Country’'s Economy at large. Further, increasing the local production by
optimum utilization of our refinery operations in an efficient manner, will certainly
add more benefits to our Economy. The continuous operation of 24 tankers of 90,000
MT in capacity under competitive pricing mechanism per year will enable refinery
throughout the year and it will contribute to a considerable portion of the product

demand supplied locally.
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The predicted demand for the next five year period from the year 2023 to 2027 is as

follows:

Demand forecast for the period of Five years (2023-2027)

Products (in Metric Tons)

Auto Super | Petrol | Petrol 92
Year Kerosene | JET A1 | Fuel Oil
Diesel Diesel | 95 RON RON

2023 | 1,496,721 | 92,204 | 62,683 | 1,058,993 | 113,881 | 168,088 | 593,302

2024 | 1,429,805 | 96,515 | 51,667 | 1,064,349 | 112,346 | 126,405 | 567,522

2025 | 1,362,125| 100,848 | 42,141 | 1,069,616 | 106,268 95,218 | 533,582

2026 | 1,296,382 | 105,197 | 34,112 | 1,074,847 | 100,479 70,383 | 501,913

2027 | 1,232,585 | 109,559 | 27,583 | 1,080,061 | 95,163 51,736 | 473,126

Source: CPC

1.5 Energy Sector Targets — 2025
Though setting Energy targets for the next four years with the present context of the
country will become a challenging task, it is essential for securing the stability of the

Country.

The primary challenge our Energy Sector face at present is our over dependence of
fossil fuels and delay in developing of our own non-conventional renewable energy
resources and lack of foreign exchange to import fossil fuels. Country energy
requirement covering all of our demand sectors could be categorized as Transport
40%, Cooking and Housing 40% and Electricity Generation 20%. To ensure
implement sustainable energy solutions, Sri Lanka has to convert all above three
sectors possibly with green initiatives. Since transportation consume major portion,
the key strategy should be mainstreaming the Transport Sector to alternative energy
sources such as electricity and Hydrogen (H). The country may have to overcome the
technical difficulties in the short term in using of H; as a fuel due to possible storage

difficulties, high volume requirement and requirement of high amount of energy for
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liquefaction etc. However, Department of Railway can consider initial steps taken in

other countries to convert railway engine to use Hydrogen as a fuel.

Heavy reliance on foreign/imported energy sources, such as coal and fossil fuel
needs to be minimize wherever applicable. Therefore, power generation industry
needs to be fed in with locally generated renewable energy sources such as, solar,

wind, hydro, hydrogen, biomass etc.

Roof Top solar power generation and mini hydro power generation e.g. from the
Mahaweli System'’s canal network needs to be promoted in a larger percentage.
Further, CEB has identified the potential of domestic value addition to the accessories
of wind power plants. It is predicted that, a maximum of 40% of the investment could
be minimized by way of promoting local value addition to the accessories of wind
power plants by facilitating the domestic investors to start manufacturing required
accessories needed. To ensure local private sector participation in this new
investment area, it is needed to introduce new tariff specific for power plant installed

with such value added equipment.

Public Railway System:

Since the railway has proved to be the most economical mode of transportation of
both people and goods it is recommended to promote railway system for all
segments of transport requirements within the next five years. The transportation of
commodities such as rice, vegetables, fruits, coconuts, tea, rubber etc. from different
parts of the Country to trading hubs and ports needs to be facilitated via the railway
system. This will result in many side benefits to the society including the reduction of
the fuel requirement for private vehicles and less road traffic and associated

accidents, foreign exchange saved on fuel savings, elimination of financial waste etc.

Railway System need to be transformed in to the most favored mode for commuting
between provinces, districts and even for leisure activities. The peripheral services for

commuting via trains within sub areas too need to be made available. Within the
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cities, rail tracks needs to be used for short distance passenger transportation by

introducing rail cars and rail buses etc.

Bus Commuter Transportation:

Public and the Private fleets of Buses needs to be transformed to a system regulated
by a common timetable along with common ticketing procedures and the
government shall introduce an immediate mechanism to make bus transportation an
effective and a profitable mode of transportation since it is an instant solution that
does not incur an additional capital. The job of the Bus Driver and the Conductor
needs to be re - defined and established as a HR skilled job with appropriate job
hospitality, training opportunity and knowledge on law enforcement. Enforcement of
good driving practices from the primary education as well as, the driving discipline,
ethics and humanities needs to be inculcated into the attitudes of all vehicle drivers

from the secondary and tertiary education.

Short Distance Travel:

Non-Motorized Transport modes such as "Riding Bicycles" and "Walking short
distance" to be popularized as it promotes good health of the population which in
turn facilitate development of the country’s environment while saving fuel and
foreign exchange. To reach this target, several factors to be introduced and
infrastructure facilities to be established ( i.e. Minimizing the Road Side Air Pollution
by strengthening the Eco-Testing and Certification procedures for vehicles,
introducing bicycle routes and walkways layout planning, provision of required

parking facilities and shading road sides by trees etc.).
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2.0  Understanding the Energy Sector Crisis and its Impact to
the Economy and Environment

Under this chapter intend to provide an update of prevailing crisis face by the Energy
Sector and to find solutions to address the situation to ensure minimize the possible

negative impacts to National Economy and the environment.

2.1 Responding to Sri Lanka's Sustainable Development Goals and
Nationally Determined Contribution targets towards adapting a Low -
Carbon Development Pathway

Power Sector

Sri Lanka, as a signatory to the Paris Agreement, has updated NDCs to the United
Nations Framework Convention on Climate Change (UNFCCC) through “Updated
Nationally Determined Contribution” (UNDC) which reflects the progressive
ambitions for climate action. In the UNDC it has been declared as a member nation
that from the Power Sector a target is set to achieve emission reduction from
Business-As-Usual (BAU) scenario 5% on Unconditional Basis and another 20%
Conditional Basis. This would be equivalent to an estimated Mitigation Level of
9,819,000 MT Unconditionally and 39,274,000 MT Conditionally (A total of 49,093,000
MT) of carbon dioxide equivalent during the period of 2021-2030. Compared to the
BAU targets of the Long-Term Generation Expansion Plan 2013-2032 of CEB
published in October 2013, it is observed that approximately 39% of CO2 emission is
from the Electricity Sector while major contributor for CO2 emission is the Transport

Sector which accounts for approximately 48% (CEB LTGEP 2023-2042).

In global context, renewable energy resources are heavily contributing in reducing
GHG emissions which is facilitated through various new conservation policies.
Aligning with Global Trend, the Government of Sri Lanka (GoSL) has also planned to

achieve 70% of electricity demand through Renewable Energy sources by the year
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2030 and to achieve Carbon Neutrality by the year 2050. Energy sector must be
directly involved in mitigation aspects of Climate Change and it must be considered

the institutional system which should act as per the said new policy targets.

However, as per the envisaged policy goals on renewable energy development, 4,674
MW of Solar, 1,754 MW of Wind, 1,571MW of Major Hydro, 610 MW of Mini Hydro,
210 MW of Biomass, 700MW of Pumped Hydro projects and 1,125MWh of
Standalone Battery Energy Storage is expected to be added to the System during the
proposed period of 2020 to 2030.

Expected new aspects of the Transport Sector

It is paramount important to gradually replace the fleet of thermal fueled buses used
for Public Transportation to low floor electric busses in order to provide improved
and quality service thereby to attract commuters from present Private Transport
modes to Public Transport mode. All major 5 Corridors using to enter the capital city
of Colombo are to be introduced with “Park and Ride” bus services. Parking facilities
have already been established in two corridors. Furthermore, main provincial cities
like Kandy, Galle, Anuradhapura, are too to be introduced eventually with “Park and

Ride” Services.

Inter-provincial, inter-city and short-distance transport services need to be
connected at multimodel transport mode/ hubs along the proposed Corridors along
with shuttle bus services to provide a comfortable transport service to commuters. A
timed Shuttle services radiating from transport modes/ hubs will eventually pave the
way for limiting the buses reaching to Colombo which is presently the ultimate

destination for many buses traveling along these Corridors.

Country's Road System need to be improved to ensure to minimize the unwanted
traffic congestion and road traffic accidents. Therefore, Bus Priority Lanes should be
introduced to minimize the travel time. Since slow moving vehicles such as Three

Wheelers create road traffic behind them and therefore, introducing a dedicated lane
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for three wheelers and motor cycles has to be implemented. Construction of roads
and installation of additional common infrastructure facilities such as Electricity and
Water supply need to be properly plan & scheduled, thereby newly constructed
roads will not be damaged for installing other infrastructure resulting waste of

material, energy, time and labour.

Main reasons for Public to move away from using the Public Transport Systems is
mainly due to unpleasant traveling experience. Overcrowding needs to be eliminated
by introducing sufficient number of buses along with appropriate time tabling and
improving the human relations skills of the bus conductor, introducing an online
payment system or an appropriate prepaid card system at least in urban areas to
reduce congestion, this situation can be quickly turned in the right direction.
Commuters should be able to use maps such as Google Transit Maps to plan and
connect their travel with major public transport modes. All public transport media
systems should be equipped with GPS, CCTV etc. facilities so that their movements

can be monitored like in other countries.

Effective use of vehicles and fuel, largely depends on driving patterns. Scientific and
safe driving helps to minimize the wear and tear of the parts and efficient usage of
fuel as well. Therefore, opportunities need to be provided for driver training. Having
a Certification on scientific driving can be included in the criteria for selecting for job
opportunities, promotions and salary increments. Further suggested Certification
needs to be renewed along with the renewal of Driving License. In addition, the
training programme for scientific and safe driving should also include a section on

fundamentals of road worthiness of a vehicle, and vehicle maintenance.

Irrespective of the age, poorly maintained vehicles emit more harmful pollutants. It
also leads to a higher rate of fuel consumption. This is most significant in the case of
heavy vehicle fleets like buses and trucks which come with larger engine capacities.

Therefore, vehicles running with higher emissions (smoke) especially in long distance
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travelling within urban areas should be discouraged immediately imposing necessary

rules and regulations.

In the country, number of three wheelers presently represents 14.2% of the total
registered vehicles. Some of them driven by diesel and 4 stroke gasoline engines,
while balance 3 wheeler fleet is comprised of 2-stroke gasoline engines. The import
of this type of vehicles is currently banned due to the extent of high emission of
environmental pollutants. As an attempt towards transition to low carbon mode,
United Nations Development Program (UNDP) has recently given consent for
extending its support to convert some of the existing 3 wheelers into Electric 3
wheelers. This effort will pave the way for emission reduction and also enable

efficient use of fossil fuels.

In line with improving System Efficiency, focus need to be made on developing
Inland Freight Transport Corridors to which production centers and markets are to be
connected. Linking the Corridors to Seaports and Airports Trading hubs ensures a
continuous supply chain to meet emergency situations as well. Further, development
of proposed centers into Logistic Centers will accrue more economic returns in the
surrounding neighborhoods. Enhancing freight transportation facilities in the
presently available railway stations will mainly encourage the movement of cargo

trains during off peak night time and day hours under reasonable fares.

2.2 Global Energy Market Trend and Its Impact on Sri Lanka

2.2.1 High Prices

Global energy prices are highly volatile to the market conditions. Especially when
considering the Petroleum Sector, Energy markets are mainly controlled by the oil
producing nations and the nations who possess buying power the most. With the
product availability in the market, the prices suddenly subject to vary, by coursing

immense hardships for consuming nations.
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However, distillate cracks are likely to remain firm as they have been getting support
from rising demand for diesel/gasoil and jet fuel across all regions (middle distillates
to account for 58% global oil demand growth this year), the partial loss of Russian
exports (and fear of impending loss/displacement out of region), and extremely low
inventories in key hubs globally. With this outset the product prices will further

increase.

2.2.2 Rising Cost

With the price forecasted based on the historical prices, the following graphs have

been developed separately for Crude Oil buckets and Refined product buckets.

Crude Prices 2012 to 2023

USD/BBL

g z g =3 §5=355 5= 3

Source -CPC
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As per the price predictions, the prices will gradually rise throughout 2023, in terms

of both Crude Oil and Refined Products.

Source: CPC

2.2.3 Economic Uncertainty

Sri Lanka is wilting under its worst financial crisis in seven decades, with foreign
exchange reserves at record low, leaving it scrambling to pay for essential imports
including fuel, food, and medicine. Hence, with this economic uncertainty the
Government is compelled to find new ways and means to finance its massive fuel

importation bill.

2.2.4 Forex Issues

The shortage of forex liquidity, which has arisen since the first quarter of the year
2022, has affected the provision of essential imports, including fuel. Though the CBSL
imposed certain measures to ensure adequate foreign exchange liquidity in the
banking system, the government is still struggling to find the forex needed to

facilitate the energy imports smoothly.

Sri Lanka still relies on thermal energy that costs a higher amount of foreign

exchange as its primary source of energy generation since the hydropower and Solar
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generation capability so far only accounts for around 30% of the total energy

required.

2.2.5 Impact on Economy

It is evident that the generation cost due to excessive use of fossil fuel has become a
huge burden for the financial situation of the CEB. Despite receiving more rain than
forecasted in 2021, the direct generation cost of CEB has been recorded as SLR
195,884 M which exhibited 69% against the total expenditure of SLR 283,364 M.
However, the total income generation of CEB in 2021 was only a 261,914 M incurring
a net loss of SLR 21,450 M. It is estimated that the direct generation cost of this year
(2022) would be SLR 384,182 M showing 83% against the estimated total
expenditure of SLR 463,394 M. The net loss of this year despite the tariff increase
introduced in August is estimated to be SLR 151,937 M.

It is also estimated that the direct generation cost of CEB for 2023 would be
SLR 721,907 M showing 88% against the estimated total expenditure of SLR 820,943
M under 'no power cut’ scenario. In case the "three-hour power cut” scenario is
adopted, the direct generation cost of 2023 would be approximately around SLR
639,000 M. However, the indirect impact on the national economy due to “power
cut” scenario has not been calculated accurately. The income forecasted for 2023
under “no power cut” scenario would be SLR 477,509 M and that of with three-hour

power cut would be SLR. 448,967 M.

2.3. Organizational Reform

2.3.1 Ceylon Electricity Board (CEB)

The prelude of the Ceylon Electricity Board Act No 17 of 19693 indicates that the
“Ceylon Electricity Board has been established for the Development and

Coordination of the Generation, Supply and Distribution of Electricity Energy” along

3 https://www.lawnet.gov.lk/ceylon-electricity-board-
3/#:~:text=AN%20ACT%20T0%20PROVIDE%20FOR, THE%20ELECTRICAL%20UNDERTAKINGS%200F%20LOCAL
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with few other purposes. Due to the large expansion of the electricity production
industry within the last few decades, improving the efficiency of that sector is an
extremely urgent need, so we should immediately start reforms with a number of
new business models that have been successfully introduced in the world in order to
ensure a more reliable electricity supply for electricity consumers. As per the
provisions stipulated in Subsection 9(2) of the Sri Lanka Electricity Act (SLEA) No. 20
of 20094, CEB is the only organization which could apply for “Electricity Transmission
License” which is known as the “Single Buyer Model” in the electricity industry. The
proposed business model of the electricity industry in Sri Lanka can be visualized in

the following figure.

CEB Private Private Piivate
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e Power Sale Agreement (PSA) Regulated by PUCSL H
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Source: Ministry of Power and Energy

However, many countries across the world have adopted highly efficient new
business models particularly along with unbundling major functions of the Electricity

Industry with a greater focus on "Generation”, “Transmission” and “Distribution”. In

4 https://ceb.lk/front_img/img_reports/1532497620Act_No. 20 (E)_of 2009 _.pdf

e ;
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the cabinet meeting held on 01.08.2022, the cabinet has decided that an expert
committee should be appointed to work for the sustainable existence of the industry,
providing reliable electricity supply to consumers and promoting investments. The
Committee, within the scope and institutional framework laid down in Chapter VI of
the Electricity Reforms Act No. 28 of 2002, shall study and review the current social,
economic and governance needs of the country and focus on the present and future
aspirations of the general public and for CEB in particular, for the electricity industry
including Ceylon Electricity (Private) Company Limited (LECO) in general, a more
active, lively, effective and efficient institutional framework should have been
recommended to increase the level of business continuity in the country. The expert
committee has recently fulfilled its responsibility and submitted its report for the

consideration of the Council of Ministers.

In view of ensuring the efficiency of the utility sector reforms to the CEB is proposed.
As per the proposed restructuring process the utility sector would be unbundled and
there would be a comprehensive regulatory mechanism to ensure an efficient
process of governance. Hence the following strategies will be adopted.

a. Unbundling the electricity sector utilities with necessary legal provisions.

b. Strengthening the Public Utilities Commission to ensure proper regulatory

mechanism.

c. Transforming Revenue Regulation to Profit Regulation Regime with the

unbundling process ensuring to promote efficiencies.

d. Unbundling the utilities based on the nature of the business / service.

e. Introduction of Professional Governance to the sector.

f. Establishment of a new unit dedicated to the restructuring process for energy
planning under the line ministry or under the office of the President as it is
proposed to undertake energy planning through the proposed restructuring

and to act as the new Independent System Operators (ISOs) to be established.
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g. Establishment of Data Interchange Platform while ensuring data security, data
protection and interoperability with Enterprise Resource Planning software
similar/same for all unbundled units.

h. Expand the usage of high tech facilities including smart metering in the
electricity industry.

i. Opening up power utility transactions, particularly distribution, to the private
sector as power generation has already been opened up to the private sector
while retaining full ownership and operation of the broadcast network.

j. In order to ensure competition related to energy demand and supply, to
introduce an electricity market mechanism in the power generation sector and
to supply at least 25% of the total electricity demand in the country by the year

2026 through the proposed new market mechanism.

For this purpose, Energy Exchange Centre would be established in order to introduce

Multi Buyer Model enabling distribution licensee to purchase energy.
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3.0 Strengthening the potentials of Sustainable Energy
Solutions

3.1 Renewable Energy, leading to a cleaner -future through Green Energy
solutions

3.1.1 Expanding the country’s Renewable Energy Generation up to 70% of the
national requirement by 2030

As a developing country, Sri Lanka will continue to see a rising demand for electricity
in the period of next two years. Fortunately, the island has abundant renewable
energy potentials hence; this will help in finding the most optimal solutions for this

increasing demand.

Renewable Energy Resources include Biomass, Geothermal, Hydropower, Solar, and
Wind and Green Hydrogen. We call them renewable energy because their depletion
over a short period of time is naturally replenished. In addition to the above
indigenous renewable resources, the availability of Fossil Fuel/Natural Gas Deposits
within the Sri Lankan territory is being explored and three deep liquid Natural Gas
Deposits have been already discovered in the Northwestern offshore region of the

Island.

The policy on achieving 70% Renewable Energy by the year 2030 was introduced
after the declaration of the National Energy Policy and Strategies (NEP&S) in 2019.
However, the activities needed to be complied with the new policy are mostly in
relation to the generation of electricity. Hence, the CEB has formulated a separate
generation plan up to 2030 (Annexure 05) indicating the capacity addition in each
year both in terms of Renewable Energy and Thermal. Therefore, the CEB and SLSEA
need to jointly identify activities towards developing a "Renewable Energy
Development Master Action Plan (REDMAP) which should describe the potential

technology of Renewable Energy (either Solar or Wind) along with site mapping, time
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frames and tentative investments. CEB and SLSEA are to publish this information in

their websites enabling the private investors to invest in the power sector.

Expected installed capacity for the journey towards achieving 70% Renewable Energy
by 2030 is as follows;
Table: The installed capacity by the end of 2030

# Source of Generation Capacity (MW)
Major hydro power plant
1 1571
system
Mini Hydro power plant
2 610
system
3 | Wind power plant 1754
4 | Solar power plant 4674
5 | Biomass power plant 210
6 | Storage capacity 1825
7 | LNG energy sources 1738
8 | Coal energy sources 900
9 | Diesel/Napta energy sources 50
10 | Furness oil sources 24
Total capacity 13,356
Source: CEB

Owing to the possibility of meeting the energy needs through carbon benign
technologies, energy sector is receiving primary focus in the Climate Change
Mitigation agenda globally. International trends in enhancing the competitiveness of
renewable energy technologies as well as the geographical positioning of the
country leading to high Solar and Wind potentials create a high-sounding platform
for Sri Lanka to embrace renewable energy sources for meeting the future energy

needs.
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The government has duly given serious attention for the current global and national
contexts related to the electricity demand and supply, and serious attention has been
given to increase the Renewable Energy share in electricity generation, with a long-
term goal of realizing Carbon Neutrality in the energy sector by the year 2050.
Among the commitments that have been made in this respect, announcement of a
No-Coal Policy and a medium-term target of achieving 70% electricity through
renewable energy sources by the year 2030, are the key interventions in the current
context. Government already entered in to Memorandums of Understanding and
agreements with private sector investment companies to initiate Wind and Liquefied
Natural Gas (LNG) power plants despite long delays for a long time. So it is observed
that the immediate attention of the Government shall be paid on this since such

delays will divert private sector investment attractions to the other parts of the world.

As far as the key attributes pertinent to this are concerned, primarily the prices of
Renewable Energy have become in par with conventional energy resources, or even
lower. The challenge is the inherent fluctuating nature of Renewable Energy sources,
leading to difficulties in attaining firm power. Also, the peak electricity demand of the
country occurs in night time, whereas the Solar these issues may be addressed by
way of introducing battery energy storage. Hence, it is needed to have storage
facilities as a basic requirement. Further, it is planned to have sophisticated resource
forecasting methods, whereby it will be possible to get rid of the fluctuation

constraint of resources in a more pragmatic and optimal manner.

The Renewable Energy resource base available in Sri Lanka is a major plus point for
high renewable energy targets. It is required to get the maximum benefit of having a
huge renewable energy resource base. By way of creating an icon for Sri Lanka that
the country is fully committed to renewable energy targets could obtain ample
international support, and develop its resource base. Value addition to local
resources, obtaining technical support and cooperation from the Green Climate
Fund, (GCF) multilateral and by lateral donor funds, international research institutes,

and also the possibility of making use of the local expertise as well as the job
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creation in a value-added market will also contribute to the overall economy in a

great deal, through the development of renewable energy in the country.

In order to realize the target of 70% electricity by the year 2030, the country requires
to add approximately 1,754MW from Wind Energy and 4,674 MW of Solar Energy. To
accomplish the aforementioned amounts, it will be required to align at least 1,000
MW each year for initial studies and approval processes, which will result in achieving
the said target keeping an average success level of project implementation of 50%. In
meeting the policy target of realizing 70% electricity from Renewable Energy sources,
the major area of project development should be large-scale projects of 50 MW and
above, which are referred to as Energy Park projects. At present, the development of
Siyambalanduwa 100 MW Solar Power Project, Mannar phase Il Wind Power Project
and Pooneryn Wind-Solar Hybrid Project are implemented under the category of
Energy Park projects. Apart from land-based projects, there will be other modalities,

such as Floating Solar, Off-Shore Wind etc.

According to the calculations of the energy potential that can be produced in the
coastal region of Sri Lanka with the year-round wind generated in the Bay of Bengal,
it is predicted that there is a production capacity of about 60,000MW, and with a
well-planned investment, converting the future Sri Lanka to be one of the world's

leading renewable energy exporters would not be a difficult matter.

The Solar Rooftop Programme is also a very important programme with a good
progress at present, connecting more than 40,000 Rooftops to the system with a
capacity addition of more than 600 MW. The target is to achieve 1000 MW by the
year 2025, where more than 100,000 additional Rooftop Solar Photovoltaic (PV)
systems are expected to be connected to the System. The success of the Solar
Rooftop Programme will support towards reduction of central electricity generation
capacity addition through large-scale power plants, and it will also support through
facilitating the optimum use of transmission lines, in meeting the future renewable

energy targets.
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The Sustainable Development Goal No. 07 clearly defines the importance of the
access to clean affordable energy. From the country’s perspective the continuation of
secured energy supply is identified as a major element of national security. Ensuring
of energy security is difficult as long as the country is overly dependent on external
sources, which are beyond the control of the country. Hence to develop indigenous
renewable energy is vital for the energy security aspect of the country. Therefore,

following has to be implemented immediately.

a. Obtaining the identified renewable energy capacity under the LTGEP through

private sector investments while facilitating GOSL to get approvals.

b. Introduction of a new management to ensure provision of lands for Renewable
Energy projects in a timely manner. As one of the key bottlenecks that has
hampered the Renewable energy development is obtaining the lands for
renewable energy projects as the renewable energy potential is site specific other

alternative locations are not possible.

c. Enhancing the limit of absorption capacity of the grid to facilitate to absorb 4,674
MW of Solar and 1,754 MW of Wind to meet the envisaged national targets. It is
an urgent requirement to prepare the grid to be able to absorb this level of
variable Renewable Energy. Since the investment for development of the network
investments from private sector through Public Private Partnership (PPP)

mechanism should be facilitated.

d. Leverage on the widely distributed national grid and the Grid Substations (GSS) to
add grid level battery storage systems depending the capacity of the GSS,
network, renewable energy etc. is proposed. This will greatly enhance absorption
capacity of the grid to absorb all Renewable Energy projects and reduce the
system losses. Initiation of a study to see the feasibility to add GSS level storage

batteries is proposed.
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It is an essential initiative to find sustainable solutions as well as to look at the
technical, economic and social aspects of any renewable energy project without just

considering the environmental aspects. In this regard, the following is proposed.

a) Developing storage facilities as most of the renewable energy is intermittent.
Proper financial calculation to understand the actual cost of renewable energy
should be done.

b) Providing proper financial incentives such as low-interest loan schemes.

3.1.2 Encouraging Investment to introduce high Energy Efficient machines (High
energy performance standards for constructions / machinery)

Compared to the Renewable Energy development goals, 20% energy saving is a
tougher challenge as not only it involves many stakeholders but many aspects which
require close attention to details as well. Several programmes are designed to take
the end user groups to a regulatory regime, away from the present voluntary
approach and it incorporates a building Energy Reduction and Lighting Projects and
an attempt to accelerate the tenfold thrusts of the national energy efficiency

improvement and conservation (EEI&C) programme.

Energy Efficiency Improvement & Conservation
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Mandatory Energy Efficiency Improvement Conservation Programme

(M 2020 - 2025)

The amount of electricity that is wasted every day by the thousands of public and
private sector buildings built across the island without any feeling about energy use,
conservation or wastage is huge. To remedy this situation, it is proposed to introduce
mandatory EEI&C programmes by introducing EEBC 2020 as a new energy efficiency

code that will set precedents for proposed new construction in the future.

The said Code, enforced through a regulation will be supported by another
regulation on Mandatory Energy Reporting. Energy demand from residential sector
will be managed in the future using Mandatory Energy Labelling of appliances and
introducing a voluntary guideline on energy efficient residences. Main elements of
this programme are as follows:

a. Enforcement of mandatory energy reporting framework using Energy
Benchmark Regulation 2020; for commercial, industries and service sectors.

b. Implement International Standard Industry Classifications (ISIC) on all utility

services;

Enforce EEBC 2020 using Energy Efficient Building Code regulation 2020;

Launch public awareness campaign on energy saving;

Training and capacity building of stakeholders;

Energy Labelling of ten common appliances;

Launch of Green Procurement Guidelines for the State Sector;

S@e o a0

Launch tax incentive driven building retrofit project;

Transformation of Lighting in to energy protection technologies (S 2020-2023)

Persistent market barriers in light sources market have prevented Sri Lanka from
gaining efficiency benefits from efficient light sources such as LEDs. A project is
designed to approach the most difficult sectors through forced interventions. The
main elements of the programmes are as follows:

a. Accelerated distribution of ten million Light —Emitting Diodes (LED) s among
low users (houses which consume less than 90kWh of electricity per month)
homes;
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b. Adopt the concept paper on Transformation of Public Place Lighting and
incorporate a special purpose vehicle in the form of a public private
partnership;

c. Launch Commercial Building Lighting Improvement project;

d. Develop funding proposals for projects;

e. Implement Transformation of Public Space Lighting and Commercial Building
Lighting Improvement Project on full scale;

Operation DSM (M 2022 - 2030)

After conducting a careful barrier analysis on the failure of EEI&C market in Sri
Lanka, a comprehensive programme focused on barrier removal has been
formulated in 2017. The ten thrust programme was supposed to cutting across all
electricity powered end use sectors.

Access development partners for finances;
Establish Vendor Networks and Local Financing Consortium;
Conduct feasibility studies;
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Launch accelerated implementing programmes

Energy conservation programmes related to the Transport sector

Out of all the major energy demand sectors, most valuable yet fossil fuel dependent
sectors is regarded as the Transport Sector. Apart from the small number of electric
cars in the country, the whole transport system is dependent on liquid fossil fuels. As
the living standards of the citizens has improved with the economic expansion, the
Public Transport Services have either stagnated or deteriorated in standards, causing
a massive exodus if users to adopt private modes of transport. This has created a
large increase in demand for fossil fuels and contributed towards severe road
congestion. A programme has to be designed promptly to attract passengers

towards public transport and also to introduce economical electric mobility.

Pilot Initiatives planned at present
Promotion of Public Transport (S 2022 — 2025))
A mobile phone based User Platform will be created to increase the public access to

road and rail mass transport. The Two-Way Platform will be also used to allow
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planners to monitor passenger demands. The main activities of the project are as
follows:
a. Conduct a fact finding mission on available public transport demand and
assets;
b. Develop a project to enable a real time vehicle location service through a
Mobile Phone Platform;
c. Launch the Vehicle Location Service and gather passenger information to
improve the services;

d. Forge links with public transport entities and assist as appropriate to realize
modal shift of passenger transport.

Citizen Empowerment

Success of any programme depends on the number of citizens who participate and
depth of engagement of those who participated. In this respect, the SLSEA has paid
emphasis on the citizen’s participation. Advent of interactive digital platforms,
mainly on smart phones are providing an opportunity to engage the citizens in
unprecedented numbers and depth. Several programmes are designed to make use

of this window of opportunity.

Household Productivity Focused Digital Assistant

Considering the fact that most Sri Lankans are overburdened with day-to-day
struggles, a digital assistant which can be operated in both Sinhala and Tamil is
supposed to be designed. The Android App will feature other attractive elements
such as food waste reduction, home economy, thrift habits, an e-wallet, health
monitoring and access to public services, a large community of tradesmen and
vendors and a portal offering seasonal bonanzas etc. The main elements of the
project are as follows:

Drafting of requirement specifications;

Development of bidding documents, procurement of services;
Development of pilot scale solution;

Pilot testing of App and improvement;

National scale development;
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Integration of peripheral networks;
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Energy R&D Network (52020-2025)

As in many other sectors, Energy Sector too operate in sub optimal ways where the
operating entities are isolated from the research community and both these parties
having little or no connections between planners. In order to increase industry and
policy relevance of research work, an R&D network will be connected by the
Sustainable Energy Authority. Main activities to be undertaken under this
programme are observed as follows:

Identification of energy research institutes and stakeholders;
Convening of initial Research Convention;

Short listing of Research Topics;

Selection of twenty sustainable energy projects for development;
Creation of Franchise Networks;
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Deployment of Technologies;

3.1.3 Electrification of Transportation and Mobility

The present bus fleet has Internal Combustion Engines (ICE) and more than 50% of
the fleet of buses is very old operating for more than 12 years and their fuel
consumption and the GHG emissions are also relatively high. Therefore, there is a
need to replace new ICEs having advanced technologies for those buses and the Sri
Lanka Transport Board (SLTB) is currently looking to replace 500 buses in each year

to mitigate energy consumption issues which are also associated with air pollution.

Meantime deploying electric buses is also in the planning stage and expected to be
implemented on pilot basis by seeking financial assistance from Green Climate Fund
and the Global Environment Facility (GEF), Global Green Growth Institute (GGGI)

through the Ministry of Environment.

In addition, it is expected to implement a Public PPP Project for e-Bus Operation
within the Colombo Metropolitan Area and its suburbs paying attention to certain

proposals submitted by private sector investors.
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Enabling to supply electricity for charging stations, a roof mounted solar panel
project is also in the planning stage which will also reduce the current electricity

consumption.

Among the modes of rail transport, electric traction is the most energy efficient.
Railway electrification should be a future potential endeavor towards sustainable
railway service. The Kelani Valley Railway Line has been identified as the first such
railway electrification project for which feasibility studies are been already carried out
with Asian Development Bank (ADB) assistance. This project is aimed to be launched
as the first PPP investment project in the Railway Sector in Sri Lanka by the Ministry

of Transport.

Many researches institutions in the world have proven that the overall benefit of
using electric vehicles is more economical compared to the use of ICESLTB vehicles.
US Environmental Protection Agency (EPA)° has facilitated the general public of US
by providing necessary guidance for the use of electric vehicles in its website. The
underline fact to be taken into great consideration is that the overall cost of an EV is
cheaper than the overall cost of a conventional ICE vehicle when the “Life Cycle
Analysis (LCA)" is carried out. However, the condition of the terrain, availability of
charging stations, availability of technicians for maintenance and mechanism for the
disposal of batteries are of the key concerns associated with the promotion of EVs.
The amount of forecasted influx of EVs into the country depends on the government
policy initiatives and the plans for the establishment of charging stations should align

with the forecasted influx of EVs.

The studies being carried out by the Ministry of Environment and the Ministry of
Transport will bring more insights over the promotion of EVs in the country.
However, identifying in advance the need of promoting EVs in the country, CEB has
taken initial actions to establish ten (10) charging stations in near future and the

SLSEA has called proposals to establish charging stations by using RE sources.

5 https://www.epa.gov/greenvehicles/
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One of the main barriers to wider acceptance of Electric Vehicles in Sri Lanka is the
absence of a Reliable Charging Infrastructure. Therefore public hotspots have to be
recognized as the best locations by a proper analysis and feasibility study to establish
electric vehicle charging stations (EVCSs) with modern high tech infrastructure
charging facilities, enabling all modes of charging. Establishing Renewable Energy
Charging Stations (Solar PV) instead of grid powered stations shall be given top
priority. To arrest this situation, a franchise based network of charging stations are
planned to be established throughout the country. Accordingly Electric Vehicle

Promotion Project (S 2022 - 2025) is proposed.

The main elements of the programme are as follows:

Conduct region based demand survey;
. Complete legal compliance requirements;

a.
b
c. Establish pilot network of Charging Stations depending on the demand at first;
d. Integrate Solar PV to make the stations Zero Emission Charging Stations;

e

Expand network to 100 such stations by the year 2025.

Further, the public sector with large vehicle fleets and private sector (eg: Offices,
Super Market Chains) could be encouraged to provide off grid charging for their

employees/customers.

3.1.4. Encouraging private sector investments in energy storage

It is necessary to encourage electricity customers to make their investments for off
grid solution with renewable energy generation option and battery energy storage
systems. Further this strategy will ease the difficulties on making peak demand while
enhancing energy generation capacity in peak time and peak shaving and time

shifting power when needed most.

Hence, necessary guidelines should be introduced to ensure the safety and technical
requirement. Further, battery disposal mechanism should be introduced to minimize

environmental impact after the life span of the batteries.
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3.2. Review Energy Consumption

3.2.1 Analyze Energy Usage (Energy Audit — Electricity, Petroleum Products, LP Gas)

Analyzing the energy usage of an entity is the key factor to identify energy
conservation possibilities and to optimize the consumption. Condition Audits and
Energy Audits are required to identify the healthiness and energy usage of all sectors,

Buildings (residential, commercial, healthcare etc), Industries and Transportation.

With the process of condition audit the safety, security and the healthiness of all the
services installed within the building could be examined and with an Energy Audit all

types of energy consumed in an installation could be observed and analyzed.

The proposed energy audit is the first step in the implementation of a new approach
to reduce energy consumption. By those energy audits, the level of current energy
usage and information is essential for assessing future energy improvement actions,
minimizing risk of accidents, saving energy expenses, reducing production and

operational cost, energy quality improvements and many more benefits.

All the government sector buildings shall immediately comply with the Energy
Efficiency Building Code of Sri Lanka 2021, published by SLSEA. Therefore, it is
essential to analyze the energy usage by conducting Energy Audits to study the
compatibility of the installations to this guideline and if not finding solutions for the

improvements during energy audits.

SLSEA has also published Energy Consumption Benchmarks for key sectors of Tea,
Apparel, Commercial Building, Hotel and Other Industries like porcelain, tire, food,
beverage, glass etc. to follow. In order to achieve these goals, analyzing energy
usage through auditing, systematic energy management, establishing action plans,

implementing strategies and continuous improvement are essential.
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3.2.2 Reduce Energy Usage (Lower Energy Consumption)
Energy efficient electrical appliances, lighting, heating and air conditioning

applications and eco-friendly lifestyles will lead to reduction of energy usage.

Using LED Light Fixtures and Lighting Control Systems in offices and even in
domestic applications are the best way to reduce energy usage. Use of Natural
Lighting directly or indirectly in the buildings and thermal insulation shall always be

encouraged.

Centralized Air Conditioning and Heating Systems with modern energy efficient
technologies can be introduced for the multi-story residential and commercial
buildings because the majority of the electrical energy, usually 60~70% is utilized by

air conditioning and heating systems.

Modern type machineries and equipment with low power ratings and high
efficiencies can be introduced to the industrial and health sector as well to reduce
electrical power consumption and this kind of transformations should be

encouraged.

Energy consumption in the Transportation Sector is significant. Improving public
transportation methods rather than using individual transportation is the key factor.
Good driving practices and proper maintenance of vehicles shall always be

encouraged which will lead to conserving energy and also to reduce emissions.

3.2.3 Encouraging the use of Energy Efficient Machinery and Equipment

It would be mutually beneficial for the energy service providers as well as consumers,
to use Energy Efficient Machinery in industries; thereby minimizing the electricity
burden. Compliance with relevant sustainable energy policies requires suitable means
for utilizing strategies for energy optimization. Preference shall be given for
commercially available, off-the-shelf products and devices, which comply with energy

efficient performances.
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Therefore, entrepreneurs have to be encouraged to use energy efficient machinery
through reduction or exemption of imposed taxes. A comprehensive analysis on tax
formation needs to be considered on this aspect to promote such Energy Efficient
Machinery which is recognizable accreditation on relevant energy efficient

regulations.

Introduction of regulation to control of import and manufacturing of inefficient
machinery and equipment is needed. Then the Minimum performance standard can
be checked to grant import or manufacturing such machinery and equipment under
the Demand Side Management (DSM) program.

a. The customers who enjoy concessional Industrial tariff locally should be made
aware that if they do not follow better energy performance practices such as
energy audit and implementation of the recommendation of the energy audit
report they will be disqualified for concessional industrial tariff.

b. Introduction of special Harmonized System (HS) codes for Solar PV invertors
and off grid invertors and removal off 10% PAL. Allocation of special HS codes
for Direct Current (DC) cables with zero custom duty, VAT, PAL & CESS (1000v
and 1500V) too should be considered.

c. Allocation of special HS code for Lithium-lon batteries used for solar PV
applications and provide a tax concession is an essential task. One of the
technical difficulties encountered with the renewable energy development is
the inherent nature of intermittence of the sources and in such circumstances,
it is very much essential to store energy by batteries when there is large
Renewable Energy capacity addition. An expert committee should be
appointed to study the battery disposal mechanism after completion of life

span.

These proposals should be implemented as soon as possible, as the above (a) and (b)
tax concessions will provide several times more benefits to the economy in the long

run than the tax revenue lost in the short term.
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3.24

Efficient Energy Consumption Plans for Large Offices, Hotels and
Apartment Buildings

Studies conducted on energy management in large scale Office and Commercial

Buildings indicate that the main factors affecting the energy consumption of

buildings are the building envelope, lighting equipment, office equipment, and

vertical transportation and air-conditioning system.

The technical audits on improvements of energy efficiency of large scale Office

Buildings/Hotel/ Apartment Buildings have proposed the following factors to be

taken into consideration.

a.

Minimize the heat transfer coefficient of the exterior walls and windows, an
appropriate reduction of the heat transfer between the indoor environment
and the outdoor air.

It is observed that using lighting with Energy Saving Lamps and to reduce the
Lamp Power Density, optimum daylight harvesting, occupancy sensing,
scheduling and dimming can save the energy in a considerable amount
required for the lighting system.

It is observed that building Management System (BMS) is very effective on
energy management, because the monitoring of each system and analyzing
data may lead for improvements in electrical systems as well as the air
conditioning and other systems.

It is observed that introducing Power Factor Correction Capacitor Banks to
improve the power factor of the electrical system can reduce the apparent
power consumption.

It is observed that raising awareness of the staff and encouraging them to turn
off the Computers, Printers, and other Office Equipment in a timely manner, in
order to reduce their power consumption.

It is observed that if it is possible to choose a suitable type of air conditioning
system, try to avoid high energy consumption (split type) air conditioning
systems as much as possible, and we can observe that a great energy

conservation as well as a great financial burden can be reduced.
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g. ltis observed that while energy is conserved based on function and usage, we
observe that small energy savings can also be realized by strategically
managing the use of space to achieve maximum efficiency.

h. It is observed that in order to improve the performance of the electro-
technical equipment, we will also monitor the introduction of proper
maintenance mechanisms by creating new posts at the office level.

i. It is observed that implementing Green Energy Concepts such as Rooftop
Solar PV systems to reduce the net energy consumption of buildings would be

beneficial.

Though it may not be practical to implement everything listed above in the existing
apartment building at once, certain items such as (b), (h) and (i) could be considered
for implementation in existing building as well. However, in new constructions, all the
aspects can be easily achieved by proper designing and planning. It is observed that
the Ministry of Environment together with Urban Development Authority (UDA) has
already developed “Green Building Guidelines” which includes a separate component

on energy efficiency.

It is observed that the Generator System in a Large Office or Apartment Complex
consumes a huge amount of energy/fuel at their operations and not providing
standby power for non-essential loads during power interruptions can reduce the
fuel consumption of generators. Proper maintenance will also conserve energy and

improve performance.

It is observed that this concept is also ideal for Hospital Buildings as energy
reduction strategies. However these installations shall be considered as special

entities as uninterrupted power and services are essentially significant / important.

It is also recommended that immediate intervention of the Tea Board to conduct
technology audits in relation to all the tea factories and adapt them to specific

energy conservation methodologies.
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3.2.5 Energy Efficiency Improvements in the Tea Processing Sector

Tea industry is one of the energy intensive food-processing sectors in Sri Lanka. Tea
Processing Industry has much significance on energy consumption because of its
high demand on production output. Since, the Tea Industry has a considerable role in
the export economy, suitable measures need to be addressed on reduction of energy
consumption and hence the cost of production. Electrical and Thermal Energy are the
major contributors for most of the Tea Processing activities. Therefore, efficient
usage of the resources shall be ensured and available energy saving opportunities
shall be pursued. 250,000x103 kWh of electrical energy and 6,700,000 GJ of thermal
energy is consumed annually to produce an average of 300 million kg of Made tea in
704 tea factories. Details of active tea factories in different regions/ sectors and type

of management are given in the following Table.

Ownership of the factories

Region/sector RPC Private State Total
Low 47 357 4 408
Uva High 43 10 nil 53
Uva Medium 15 16 nil 31
Western High 89 19 1 109
Western Medium 27 72 4 103
Total 221 474 9 704

Source: Tea Research Institute.

Electricity is used in all tea processing stages where machineries & conveyors used to
move materials are operated using motors. Electricity is obtained mainly from
national grid and 0.75 -0.94 kWh of electrical energy is needed to produce 1 kg of
made tea (De Silva, 1994). High variation in the electrical energy consumption is due
to use of inefficient machinery, over-size or rewound motors, poor energy saving
investments & practices, etc. This shows the need of regular conduct of energy audits

and effective implementation of the findings.
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Most of Tea Factories in Sri Lanka still use older machinery and their performances
are also not being assessed for a long while. Therefore high tech new machinery with
high efficiency ratings shall be introduced to the factories. Migrating towards new
technologies like Variable Speed Drives (VFDs), Efficient Motors and Drives, Process

Controls and Factory Automation are essential for an optimal energy conservation.

Power Factor Correction Technology shall be added for the Tea Factory Power
System in order to reduce maximum demand that saves electricity for the National

economy.

Solar PV Systems would be another Smart Green Solution and solar can be installed
on Tea Factory Roof Tops easily. Power generation via mini hydro power plants as

well as Wind Power plants is also considered as viable in some of the areas.

Thermal energy is required in huge capacities for withering and drying processes in
tea manufacturing. Main source of thermal energy is fuel wood which is the most
suitable source in terms of technological acceptance and economic reasons. Annual
fuel wood requirement for processing tea is about 545,000 tones (Samaraweera,
2020). Fuel wood is sourced by different systems. Main sources of supply as
identified in the study conducted in 2019 are home gardens (particularly from non-
tea regions such as Hambantota district), rubber plantations, dedicated fuel wood
plantations particularly in Regional Plantation Companies (RPC) estates and pollard
branches from the shade trees. Corporate sector estates at present source 23% of the
requirement by sustainable cultivations (Jayasinghe et. al., 2012). The private factory
sector processes nearly 75% of the tea production in the country and depends
entirely on fuel wood from unknown sources. Further, shortage of fuelwood is
already realised in many tea factories. Therefore, sustainable sourcing of this
essential input is vital for overall sustainability of production of tea. It requires
cultivation of species of fuel wood following correct silvicultural practices and

harvesting in a planned manner.
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Activities for efficient use of electrical & thermal energy in tea manufacturing and
sustainable sourcing of fuelwood through establishment of energy plantations are as

follows;

1.  Efficient use of electrical & thermal energy

a. Create awareness on energy saving opportunities/strategies.

b. Conduct frequent energy audits as required and implement appropriate
recommendations.

c. Use modern and energy efficient machineries & systems for tea processing
and follow energy saving practices.

d. Provide subsidies/incentives for modernizing tea factories with energy
efficient machineries & systems.

e. Diversify  and promote other renewable energy  sources

(solar/wind/hydro/other biomass/agricultural wastes)

-

Establish gravity granting mechanism to motivate the factory owners who
accomplish benchmarks through frequent monitoring and rewarding

mechanism for achieving benchmarks.

2. Sustainable sourcing of fuel wood through establishment of energy plantations
Support plantation companies should embark on an urgent and time targeted
program for the establishment of fuel wood plantations and create suitable avenues
of concessionary credit facilities by;
a. Making Fuelwood planting a mandatory activity in annual plans of
plantation companies.
b. Encouraging planters to shade planting and management and removal of
excessive shade without external approval.
c. Converting unproductive tea lands into fuelwood plantations.
d. Establishing nurseries/planting material on a regional basis under the state
facilities.

e. Collation and sharing of information on agronomic and financial aspects.
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Encouraging capital investment with support from the State and from
donor agencies.
Creating awareness on economic/financial feasibility of investment on

energy plantations towards plantation companies.

Evolving a program for the bought leaf factories to join hands with corporate sector

estates and smallholders to grow fuelwood plantations too should be considered by;

a.

Allocating unproductive lands in corporate sector tea estates and bought
leaf factories for collaborative projects on energy plantations.

Identifying hitherto underutilized land in areas not too far away from tea
growing areas and develop a mechanism for long term leasing of such
lands to bought leaf factories for the exclusive purpose of growing fast
growing species suitable for Firewood.

Creating an efficient collection mechanism for purchasing fuelwood (eg.
Gliricidia) from smallholders with attractive rates.

Making smallholders aware of the benefits of Gliricidia which is an
important green manure, rich in nutrients and carbon.

Obtaining the commitment of the relevant state agencies to facilitate the
planting of Short Rotation Coppice (SRC) species and regulate the sale in
lines similar to that of bought leaf.

Providing incentives for leaf suppliers to become energy suppliers as well as

providing planting materials

Relaxation or removal of the undesirable regulations on harvesting and transport of

cultivated firewood lots should be done by;

a.

Elimination of time-consuming approval processes for transportation of fuel
wood.
Prevention of arbitrary restrictions enforced by local authorities on

transportation of fuel wood.
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Investment that is required for the establishment energy plantation is estimated
considering the available lands for energy plantation in Regional Plantation company

estates, State owned estates and tea smallholdings and suitable plant species.

3.2.6 Energy Efficiency Improvements in the Rubber Processing Sector

Rubber Industry also consumes both electrical and heat energy heavily where the
nature of production of Tea and Rubber is similar (Both are using rotating
machineries, heating and ventilation equipment for production process), the points
discussed under item 3.2.5 shall be taken into consideration as applicable for this

sector as well.

3.2.7 Energy Efficiency Improvements in Transport Sector

As far as energy efficiency in Transportation is concerned, 60% to 70% of fuel
efficiency totally depends on the driver’s Fuel-Efficient Driving techniques as well as
timely maintenance practices of the driver. Fuel efficient driving or Eco driving is
about adopting Driving Techniques that maximize modern engines’ efficiency. Using
less fuel when driving also means that carbon emissions and air pollution from

vehicles are reduced.

Eco Driving contributes to Safety due to the strong focus on greater anticipation. It is
worth emphasizing at the start of the journey that it is not about sacrificing
performance, it is about a more professional approach and becoming a better driver.
Evidence shows that driving more efficiently does not necessarily increase journey

times.

The awareness of “Fuel-Efficient Driving Techniques” and “Preventive Maintenance
Best Practices” can be provided to all drivers through the E-Learning Management
System (E-LMS). Presentations, live videos, pre-recorded videos and interactive
sessions whenever necessary can be shared in-order to enhance their knowledge

levels. Further expressive guidelines could be issued indicating the expected levels of
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standards of a driver, and this can be distributed as an industry norm. Surveillance

audits could be conducted annually in-order to measure the fuel efficiency.
3.3. Introduce wide range of Investment Strategies in Energy Sector

3.3.1 Accelerating Development of Infrastructure Energy Sector

As per the provisions of Sri Lanka Electricity Act 20 of 2009 Transmission Business
cannot be done by any person other than CEB and to absorb Renewable Energy
sources to the System, there is a requirement to strengthen the Transmission
Network and to construct new transmission lines to facilitate renewable energy

capacity addition.

In that context, the investment in Energy Sector products is significantly high and
need to think about different models to place the transmission requirement to meet
the targets. As the Government is now not in a position of making such investments
in conventional way like obtaining loans from multilateral, Bilateral and Private
lending agencies a system could be introduced to attract Private Sector Investments
for Electricity Transmission Sector. A methodology could be developed to facilitate
private sector investors to construct the transmission lines, grid substations etc. and
under such program the lines infrastructure could be developed as per the standards
of CEB and transfer for the operation and maintenance by CEB. It is recommended
that the payment shall be on the basis of usage of the transmission line and
minimum amount of electricity has to be determined by CEB and declare it at the

outset.

Regional networks largely benefit for the countries to ensure energy security,
improve competitiveness through energy markets, share excess energy particularly
during peak solar generation and to facilitate energy wheeling and to gain maximum
benefits, many countries to maintain grid interconnections in between different
geographical regions in the world. Sri Lanka carried out a feasibility study in year

2019 to establish a grid interconnection between Sri Lanka and India and found the
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same to be technically feasible. It is recommended to undertake further studies by
MoP & E on feasibility of financial and regulatory aspects before proceeding with the

proposal.

3.3.2 Green Energy Financing

The 215t session of the Conference of Parties (COP) to the UNFCCC (Paris 2015)
introduced a new set of Climate Finance, Policies, and Markets. The Paris Agreement
adopted there defined a global action plan to put the world on track to avoid
dangerous Climate Change by limiting global warming to well below 2°C above
preindustrial levels. It includes Climate Financing mechanism channeled by national,
regional, and international entities for Climate Change Mitigation and Adaptation
Projects and Programs. They include climate specific support mechanisms and
financial aid for mitigation and adaptation activities to spur and enable the transition
towards low-carbon, climate-resilient growth and development through capacity

building, R&D and economic development.

Types of Green Financial Mechanisms and Financial Instruments:

Multilateral Climate Funds to obtain Grants/Loans/Technical Assistance
Multilateral Climate Funds (i.e., governed by multiple national governments) are
important for paying out money in climate finance. The largest multilateral and
bilateral climate funds are;

a. Global Environment Facility (GEF)

b. Adaptation Fund (AF)

c. Green Climate Fund (GCF)

d. Climate Investment Funds (CIFs)

e. Asian Development Bank (ADB)

f.  The World Bank

International Finance Corporation (IFC)

= @

Carbi Credit Funds
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Global Green Growth Institute (GGGI)
JICA

KOICA

USAID

Global Environment Facility (GEF)

The GEF-8 Climate Change Focal Area Strategy

Objective:  Support developing countries to make transformational shifts towards

net-zero GHG emissions and climate-resilient development pathways.

Pillars:

1.

Promote innovation, technology development and transfer, and enabling
policies for mitigation options with systemic impacts
Foster enabling conditions to mainstream mitigation concerns into sustainable

development strategies

GEF-8 Integrated Programs related to Sri Lanka

. Food Systems

. Sustainable Cities

. Circular Solutions to Plastic Pollution

. Blue and Green Islands

. Clean and Healthy Ocean

. Net-Zero Nature Positive Accelerator

. Wildlife Conservation for Development

h. Greening Transportation Infrastructure Development

i. Elimination of Hazardous Chemicals from Supply Chains

Net-Zero Nature-Positive Accelerator Integrated Program

Objective: Accelerate the adoption of strategies toward net-zero emissions, which

are also nature-positive, and in line with the ambition of national climate plans with

the 1.5°C scenarios.
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Key features:

a. Strengthen capacities and (generate information) on deep decarbonization
plans' socio-economic costs and benefits.

b. Support the adoption and implementation of net-zero emission strategies and
policies, coordinated with national biodiversity conservation and land
degradation strategies and objectives.

c. Develop and promote investments in project portfolios that generate multiple

global environmental benefits.

Non-Grant Instruments (NGI) Program

Private sector participation through the use of NGIs on concessional terms, such as
loans, equity or guarantees, provides unique benefits as the GEF is able to support
innovation through non-emergency capital, risk-free financing structures, extending

the maturity of financing facilities, etc.

GEF Project Financing:

Full-sized Project (> USD 2 million)

Medium-sized Project GEF project financing < USD 2 million

Large Projects — Partnering with Multilateral development agencies

Private Sector Support — through accredited local banks

Green Climate Fund (GCF)
Access to GCF funding
Project Preparation Facility - Cap: $1.5 million / project
Focus Areas
e Reduced Emissions from: Energy generation and access, Transport,
Buildings, cities, industries and appliances, Forests and land use
e Increased Resilience of: Livelihoods of people and communities, Health,
food and water security, Infrastructure and the built environment,
Ecosystems and ecosystem services

There is flexible range of instruments: Loans, Equity, Guarantees, Grants
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Climate Investment Funds (CIFs)

ClIFs is one of the world's largest and most ambitious multilateral Climate Finance
Mechanisms for developing countries seeking to shift to low carbon and climate
resilient development, and to accelerate climate action. Its launch in 2008 emerged
from recognition by world leaders that climate change and development are
inextricably intertwined, and that climate-smart investment is needed at scale to

deliver on the opportunities for green growth identified in the UN's SDG's.

Working in partnership with governments, the private sector, civil society, local
communities, and six major Multilateral Development Banks (MDBs), CIF provides
highly competitive financing that reduces risk for investors, lowering barriers to
piloting new technologies, scaling up proven solutions, opening up sustainable
markets, and mobilizing private sector capital for climate action. Rallying
stakeholders behind increasingly ambitious climate goals and complementary
action, CIF draws in diverse partners who might otherwise be deterred from

investing alone.

Independent evaluations have shown that CIF has succeeded in accelerating
progress in the areas of clean technologies, energy access, climate resilience, and
sustainable forests. After widespread consultation to identify next-frontier climate
challenges, CIF is pioneering investments in five new areas. They are the transition
from coal, climate-smart cities, nature-based solutions, de-carbonization of
industries, and renewable energy integration. In 2021, recognizing the urgency of
this mission and strong demand from developing countries, the G7 committed up to

$2 billion in additional resources for CIF.

Private Climate Finance

Public Finance has traditionally been a significant source of infrastructure
investment in Sri Lanka. However, public budgets are often insufficient for larger and
more complex infrastructure projects, particularly in lower-income countries.

Climate-Compatible Investments often have higher investment needs than
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conventional (fossil fuel) measures and may also carry higher financial risks because
the technologies are not proven, or the projects have high upfront costs. If countries
are going to access the scale of funding required, it is critical to consider the full
spectrum of funding sources and their requirements, as well as the different
mechanisms available from them, and how they can be combined. Therefore, there
is a growing recognition that private finance will be needed to cover the financing

shortfall.

Private Investors could be drawn to sustainable urban infrastructure projects where
a sufficient return on investment is forecast based on project income flows or low-
risk government debt repayments. Bankability and creditworthiness are therefore
prerequisites to attracting private finance. Potential sources of climate finance
include commercial banks, investment companies, pension funds, insurance
companies and sovereign wealth funds. These different investor types will have
different risk-return expectations and investment horizons, and projects will need to

be structured appropriately.
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4.0 Recommendations to formulate a Roadmap to be
followed by the responsible stakeholders towards the
achievement of National Energy Policy targets

The Ministry of Power and Energy has published the "National Energy Policy and
Strategy (NEP&S)" in 2019 and the Energy Sector is already armed with required
policy directions, strategies along with certain Action Plans. However, the said policy
document needs to be updated and aligned with the current policy guidelines,
strategies and activities in line with the current economic crisis faced by the country
while addressing, the changing world order after post COVID 2019 new normal

economic environment.

Therefore, following recommendations and Roadmap with milestones are presented
to ensure sufficient energy security in the country while strengthening national

economy in line with SDG Goals.

1. To review the current national policy related to the power and energy sector
within the next six months, paying special attention to the policy gaps, goals, new
responsibilities created internationally and new trends in the international market
between the year 2019 and the present period. Providing clear instructions to
relevant government agencies through a Finance Ministry circular to carry out an
updated restructuring process directly under the supervision of the Secretary as

the Chief Accounting Officer.

2. To provide clear instructions through a Public Administration Circular issued with
the consent of the Ministry of Finance to all the Ministries including all Public and
Statuary Institutions which comes under each ministry to identify all energy
related activities and compile separate Short Term (For next 12 months - 2023),
Medium Term (For 2023 — 2025) and Long Term (For 2023 — 2030 in compliance

to SDGs) Clear Strategic Plans of compliance as recommended by this Cabinet
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Sub-Committee while adhering to National Energy Policy and Strategy (NEP&S)
issued in the year 2019. (Annex 01)

. To implement the recommendations submitted by the Cabinet Appointed Expert
Committee Report forwarded by the Minister of Power and Energy through
62/2022/PE dated 06.11.2022 to the Cabinet of Ministers based on Cabinet
memorandums dated 29.07.2022, 15.08.2022 and 02.09.2022 on proposed

Institutional Reforms for the Power Sector. (Annex 07)

. To appoint one officer who is currently employed as a full-time energy manager
in relation to each major government agency, and assign the responsibility of
reaching specific goals of measurable energy savings identified by an Energy

Conservation Audit.

. To promptly arrange the necessary foreign exchange facilities to carry out a
renewable electricity transmission of 120 MegaWatt capacity to the national grid
by completing the work of the Uma oya Multi-Purpose Development Project,

which is already in the final stages of construction.

In relation to the tea industry, to be directed to energy conservation process
within the next 06 months by conducting Energy Conservation Audit with the
intervention of the Sri Lanka Tea Board in the 704 old tea factories across the
country in order to direct the relevant companies towards reviewing their old
machinery and outdated methods to make them more economically and

technically effective. (Annex 06)

. To continue the responsibility assigned by the Cabinet to the Cabinet Sub-
Committee to monitor, evaluate and review the progress of the implementation
of the recommendations made by the Cabinet Sub-Committee in its report
through a new national energy potential, strategy and road map and to facilitate

the role of the Sub-Committee and to carry out a regular inter-agency
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coordination process by the Prime Minister's Office by providing necessary

facilities.

8. To empower the Cabinet Sub-Committee as a facilitating mechanism to ensure
that long-delayed large-scale wind, solar, liquid nitrogen, liquefied natural gas
(LNG) and petroleum and gas exploration projects are expedited and minimize

delays.

9. To submit Cabinet Memorandums time to time in necessary occasions through
the Prime Minister and present a periodic Progress Report to the Cabinet of

Ministers by the Cabinet Sub-Committee on quarterly basis.

Hon. Dinesh Gunawardena (M.P.)
Prime Minister (Chairman)

Hon. Nimal Siripala de Silva (M.P.)
Minister of Ports, Shipping and Aviation

Hon. Susil Premajayantha (M.P.)
Minister of Education

Hon. (Dr.) Wijeyadasa Rajapakshe (M.P.)
Minister of Justice, Prison Affairs and
Constitutional Reforms

Hon. Ali Sabry (M.P.)
Minister of Foreign Affairs

Hon. Kanchana Wijesekara (M.P.)
Minister of Power and Energy

Hon. Nazeer Ahamed (M.P.)
Minister of Environment

Date: &8 .12.2022
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Results Delivery Framework
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Respective Pillar and identified targets and milestones

Responsibility

01

Assuring Energy Security

To execute strategies identified to realise energy security, the following targets and milestones will

be met by the institutions to which responsibilities are assigned.

la

Feasibility of cross border electricity transfer with countries in the region will
be studied and documented by end 2023.

MoPE

1d

A high-level standing committee to be titled as ‘Energy Sector Risk Assessment
Panel’ to be established with sufficient representation from key sectors by end-
2022 to assess possible internal and external contingencies that could critically
affect the performance of the energy sector. Members of this committee must
also include co-opted specialists on the subject of risk assessment and be given
the required training on how to identify such risks. This panel must meet
periodically and identify such contingencies based on probability-impact
analysis and advise sector agencies to prepare plans to mitigate impacts of the
same. Secretary of the Ministry in charge of the subject of electricity shall be
responsible to appoint and convene this panel.

MoPE

le

An inventory of indigenous energy resources, both renewable and non-
renewable, will be developed and published by SEA and PRDS by end-2023.

SEA/PRDS

Respective Pillar and identified targets and milestones

Responsibility

02

Providing Access to Energy Services

To ensure access to reliable, convenient, affordable, equitable and quality energy services to all
citizens to enhance their living standards and to engage in gainful economic activities, the
following targets and milestones will be met by institutions to which responsibilities are assigned;

2a

To encourage prospective small and medium scale industries and businesses, the
initial cost of obtaining an electricity connection, which may be considerable at
present compared with the capital cost of the business, will be reduced by
offering a special concessionary package under which the entire cost of the
transformer for contract demands up to 100kVA will be waived-off and be
socialised through distribution tariffs. This should be fully implemented from
May 2023by CEB/LECO, accompanied with an appropriate campaign giving
wide publicity through media.

CEB/LECO

2b

The initial cost in providing a new connection to recover infrastructure cost by
electricity distribution utilities will be completely phased out by end-2023, to all
categories of customers. Such costs will be socialised through distribution
tariffs, aiming at improving the country’s rank below 50, in ‘ease of doing
business’ index.

CEB/LECO
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2C

Optional ‘same day’ service connections to households and other retail
customers to be provided on the payment of a premium fee for any prospective
customer by mid-2023.Similarly, a portfolio of other cost recovery services
shall be offered at a premium for customers who are in need for expeditious
service delivery. Timeline for regular service will be subject to codes on
commercial quality specified by PUCSL.

CEB/LECO

2d

Commercial supply of biomass and biomass-based fuel products will be
doubled to reach one million tonne per year for using industrial thermal
applications and households through the establishment of 20,000 hectares of
biomass plantations within the period 2022-2024 as an initiative of
SEA. Government land, soft financing and other fiscal incentives will be
offered to businesses that provide fuel wood including dedicated energy
plantations and other commercial plantations.

SEA

2e

To encourage improved, convenient, commercial biomass fuel products and
conversion technologies for household use, SEA shall ensure that fiscal
incentives are provided to entrepreneurs who are engaged in the manufacture
and distribution of equipment using such technologies (e.g. improved cook
stoves and mini-gasifiers) by end-2023. SEA shall ensure a minimum 5%
penetration of improved stoves using commercialised biomass fuels by 2024.

SEA

29

Supply and service quality standards of energy services by the utilities will be
determined and enforced on voluntary basis by end 2023 and on mandatory
basis from end 2024 by PUCSL.

PUCSL

2h

All new low voltage distribution networks will use all-insulated ABC with
immediate effect. Low voltage overhead electricity distribution networks
outside urban areas will be completely converted to all-insulated ABC by 2025.
Distribution networks in urban areas will be converted to an underground
network by 2030.

CEB/LECO

2i

A technical audit covering the whole value chain of the utilities will be carried
out. Specifications, status and standards of key equipment will be recorded, and
a standardisation programme will be launched within 2023 by the CEB and the
LECO.

CEB/LECO

2k

Five pilot projects, covering the five distribution licensees will be launched by
the CEB and the LECO within 2023 to identify smart grid and smart metering
technologies which can deliver value to the country.

CEB/LECO

2

Smart meters and pre-paid meters shall be offered on-demand to any customer
by mid-2023.

CEB/LECO

2m

At least 50% of all standard services offered by the CEB and the LECO to be
made optionally available through mobile and internet platforms too, including
payments and tracking of progress, by mid-2023 so that customers are not
required to visit utility offices to initiate such services. By end-2023, all
standard services to be offered optionally via mobile and internet.

CEB/LECO
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Respective Pillar and identified targets and milestones

Responsibility

03

Providing Energy Supply Services at the Optimum Cost to the National Economy
To ensure that energy services are provided at the optimum long-term cost to lower the burden on
the national economy, the following targets and milestones will have to be met by the institutions

to which responsibilities are assigned.

3a

A transparent pricing methodology for electricity and fossil fuel products will
be developed and implemented by mid-2023 by the CEB, the CPC and other
sector players through a regulatory mechanism established by the PUCSL.

CEB/CPC/PUCSL

3b

The life-line electricity tariff will be limited only to low-user household
customers using less than 30kWh per month. A study will be conducted by
MOoPE in 2023 to decide other target groups of energy users that deserve special
consideration, the subsidy amount and the source of funds.

MoPE

Respective Pillar and identified targets and milestones

Responsibility

04

Improving Energy Efficiency and Conservation

Energy systems will be efficiently managed and operated while ensuring efficient utilization and
conservation of energy. The following targets and milestones will have to be met by the institutions

to which responsibilities are assigned.

4a

Specific energy use in end-user activities will be reduced by 10% of 2015 level
by 2024 as part of the national energy efficiency improvement and conservation
programme, saving 1,250 GWh of grid electricity generation by
2024.

SEA

4h

Minimum energy performance standards for LEDs and energy labelling for air-
conditioners, personal computers, refrigerators, ceiling fans, linear fluorescent
lamps/ballasts and induction motors will be enforced by mid-2023.

SEA

4c

Penetration of efficient, low smoke, low soot biomass cook stoves will be
increased to 10% of households by 2023. Processed, commercialized biomass-
based fuels used in such stoves will be made widely available across the retail
market by creating an enabling environment.

SEA

4d

‘Energy Manager’ scheme will be implemented on a mandatory basis by end
2023 to designated users and extended to the remaining institutional users by
2024.

SEA

4e

Reduced duty and taxation of efficient equipment supported by an accelerated
depreciation scheme will be offered to building renovation and retrofitting
industry to improve the energy efficiency of the existing building stock by 2024.

SEA
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Af

A differential taxation scheme for commercial buildings will be introduced,
based on a simplified energy utilisation index by end 2023. A similar scheme to
support the market for efficient technologies will be introduced by end-2023,
through a green procurement process led by the state sector.

SEA

49

Power generation facilities will be subjected to a thorough energy audit to
evaluate generator efficiencies and efficiency of auxiliary systems, and a sector-
wide efficiency improvement programme will be launched in 2023.

CEB

4h

A lighting standard for street lighting, to cater to rural, urban and major road
illumination including other public space lighting requirements will be
introduced and implemented on a mandatory basis within 2023.

MoPE

4

A pilot scale automated demand response project will be implemented by mid-
2023, and the techno-economic viability of the intervention will be documented
for scaling up as appropriate.

LECO

4

Overall system losses in the electricity grid will be reduced to 7.5% of net
generation by 2024.

CEB/LECO

4k

Reactive power management will be further intensified by introducing a scheme
to discourage demand for reactive energy by end users through an appropriate
volume-based fee.

CEB/LECO

40

A performance-based energy efficiency building code for commercial buildings
will be made mandatory by end 2023 and a voluntary scheme for domestic
sector will be introduced by end 2023.

SEA

4p

Incorporation of building management systems with a focus on energy
management and future opportunities in smart grid driven automated demand
response will be made a mandatory planning criterion for all commercial
developments by 2024 by the UDA.

MoM&WD
and UDA

Respective Pillar and identified targets and milestones

Responsibility

05

Enhancing Self Reliance

Indigenous energy resources will be developed to the optimum levels to minimise dependence on
imported resources and to attain a higher degree of resilience in the energy sector. The following
targets and milestones will have to be met by the institutions to which responsibilities are assigned.

S5a

Feasibility studies on the use of natural gas/renewable energy-based hydrogen
and GTL in transport and other sectors will be carried out by 2023.

SEA/PRDS

5b

Renewable energy resources will be exploited based on a priority order arrived
at, considering economics, technology and quality of resource. Wind is
identified as the second most promising renewable energy resource after
hydropower and highest priority is given to develop 70% share to meet electric
demand from renewable energy sources by 2030 by CEB, SEA in association
with relevant public and private sector players.

SEA
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5C

At least 10,000 hectare of unproductive land will be prescribed as biomass
energy development areas, and leased to developers by the SEA starting from
2022 over a period of 5 years to develop as commercial timber cum fuel wood
plantations.

SEA

5d

Biomass supply chains in five regions will be supported through improved
collection of biomass residue, mixed cropping and certification of sustainable
extraction for a three-year duration until they reach commercialization through a
pilot project by 2023 by the SEA.

SEA

Respective Pillar and identified targets and milestones

Responsibility

06

Caring for the Environment

A meaningful contribution to climate change will be made by maintaining the low carbon intensity
of Sri Lankan energy sector. Adverse environmental and social impacts of energy services will be
minimized to care for the global and local environment by achieving the following targets and

milestones by the institutions to which responsibilities are assigned

6a

GOSL has signed to the “Global Energy Compact for No New Coal
Power”.Hence Long Term generation plans will be prepared accordingly.

CEB

6b

Stack emissions of energy sector facilities will be constantly monitored and
reported in the public domain by 2023, to manage and reduce emission burden
from the energy sector.

MoMD&E

6d

HSE standards for all energy sector utilities will be introduced by 2023 and
fully implemented by 2024.

MoPE/MoPRD

To achieve Carbon Neutrality by 2050 from electricity generation

Respective Pillar and identified targets and milestones

Responsibility

07

Enhancing the Share of Renewable Energy

Renewable energy resources in the country’s energy mix will be increased, meeting the targets and

milestones

Ta

An advisory committee comprising ministry officials in-charge of different line
agencies/custodians of land resources will be appointed to coordinate the
approval of renewable energy projects and acquisition of land resources for such
projects by end 2022,

MoPE

7b

After careful analysis of the network constraints, dispatch options and resource
characteristics, a comprehensive renewable energy grid integration plan will be
published by the CEB from 2023 and periodically updated.

CEB

7c

A fully-fledged competitive bidding scheme for renewable energy investments
will be implemented through a resource development programme to realise a
pipeline of 'ready to invest' projects by mid-2020 by the SEA, realising 70% of
generation with a cumulative renewable energy generation by 2024.

SEA/CEB
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7e

Advanced forecasting systems for hydro, solar and wind energy will be
established by the CEB along with other relevant line agencies by end-2024.

CEB/SEA

7f

A premium green tariff/green energy certification package will be offered to all
interested electricity customer segments as an optional tariff and a portion of
incremental proceeds will be used for renewable energy development by
crediting to the Sri Lanka Sustainable Energy Fund by end of 2023.

CEB/LECO

Respective Pillar and identified targets and milestones

Responsibility

08

Strengthening Good Governance in the Energy Sector

A stable policy environment will be established and regulatory frameworks will be further
strengthened to assure good governance in the energy sector by achieving the following targets

and milestones by the institutions to which responsibilities are assigned.

8c

Functional units of CEB to adopt independent financial reporting from financial
year 2022, in accordance with the Electricity Act 2009.

MoPE

8d

Digitalisation of the electricity utility sector will be launched by 2023, and
completed through a phased approach by 2024, covering the whole value chain
from the optimal operation of core assets to managing customer relationships.

CEB/LECO

8e

A data governance policy for ensuring the proper management of digital
information of energy sector utilities will be introduced to ensure security, data
quality and privacy by mid-2024.

MoPE/MoPRD

8f

Reporting of energy sector transactions by key sector entities will be regularised
by appointing a working group under the leadership of the SEA by end 2024.

MoPE

89

All energy sector projects and investment opportunities will be identified and
documented in self-standing project concept formats from 2023 by each agency
for easy take-up by investors and development partners on a competitive basis.

MoPRD/MoPE

8h

Key Performance Indicators (KPIs) aligned with economic goals will be
introduced for energy utilities by end-2023, monitored and published by the
respective Ministries from 2024.

MoPE
MoPRD

8i

Establish clear guidelines to implement public-private partnership in developing
energy infrastructure, by mid-2023.

MoPE
MoPRD

8]

Study and report the potential benefits and pre-requisites, and an action plan to
establish a wholesale market for electricity and to allow power wheeling in the
transmission and distribution network, by end-2023.

MoPE




Results Delivery Framework

Annexure 01

8k

An application will be developed for mobile phone access by 2023, to engage
the end users to increase awareness on best energy options, record grievances,
price trends and energy efficiency improvement by extending the online energy
database already operated by the SEA.

SEA

# |Respective Pillar and identified targets and milestones Responsibility

09 | Securing Land for Future Energy Infrastructure
Strategic locations to establish future energy infrastructure will be earmarked and secured in
advance to ensure timely implementation of such facilities and to minimise adverse social impacts
by achieving the following targets and milestones by the institutions to which responsibilities are
assigned.

9a |A strategic facilities layout map, identifying suitable sites to locate future | MoPE
energy infrastructure Renewable Energy, natural gas and nuclear plants,
refineries and terminals will be prepared by 2023 in consultation with the
National Physical Planning Department by a joint committee appointed for the
purpose.

9b |A master plan identifying the best sites to locate large scale renewable |SEA
infrastructure such as wind and solar farms would be formulated and published
by end 2022 with a development time horizon 2022-2027.

9c . . . . |CEB/CPC
Petroleum, gas pipe transport and backbone electricity transmission line
corridors that are to be developed during 2023 - 2030 will be identified and
published as a map by a joint committee by 2020.

9 | Based on already available GIS elements, a national GIS database depicting CEB
existing and future underground utility infrastructure including electrical, water,
communication and petroleum will be established by 2023 by the CEB.

% An inter-agency utility corridor coordination authority to resolve conflicts will MoPE
be established by2024.

# |Respective Pillar and identified targets and milestones Responsibility

Providing Opportunities for Innovation and Entrepreneurship

10 Considering the vastness of the sector, opportunities available for research and development, and
local value addition in the energy sector which can improve sector productivity will be actively
pursued to engage the Sri Lankan innovators and entrepreneurs.

10a |A 25% local preference will be granted to Sri Lankan enterprises and joint | MoPE
ventures led by such enterprises to encourage such enterprises to engage in
energy sector infrastructure development,from2023.

10b |A coordinated research and development network involving all research and |SEA

development organisations will be established by the SEA, assembling both
industry and academia in a grand alliance by mid-2023, and ten pilot projects on
home grown renewable energy conversion technologies and ten energy
efficiency improvement technologies will be introduced by the SEA by mid-
2023, protecting intellectual properties amassed until commercialisation.
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10c

Smart grid pilot projects will be deployed in five identified locations to
demonstrate the possibilities of better management of generation, transmission
and distribution assets, to allow new and present customers to use electricity in
the most efficient manner and to allow large scale/deep penetrated deployment
of dispersed renewable energy generators using advanced ICT in measurement,
control and management of electrical grids by end 2023 by the CEB/LECO.

CEB/LECO

10d

An automated demand response pilot project will be implemented, and impacts
documented to allow economic evaluation of the same as a future generation
option by end 2023, by the CEB/LECO.

CEB/LECO

10e

Digitised data accumulated from the advent of digital technologies in utility
operations will be retained, processed and used as a knowledge asset.

CEB/LECO

10f

Indigenous knowledge and capacities required for energy sector development
will be nurtured by introducing a contribution-based reward scheme to
encourage individual efforts by sector professionals and pooling of knowledge
resources across the energy sector by 2023.

SEA




Table E1 - Base Demand Forecast 2023-2047
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Demand Net Loss* Net Generation Peak
Demand

Year Growth Growth
(GWh) Rate (%) (%) (GWh) Rate (%) (MW)
2023 16,741 6.4% 7.95 18,186 6.4% 3,021
2024 17,705 5.8% 7.89 19,222 5.7% 3,149
2025 18,725 5.8% 7.83 20,317 5.7% 3,283
2026 ** 19,854 6.0% 7.77 21,526 6.0% 3,432
2027 21,124 6.4% 7.70 22,886 6.3% 3,651
2028 22,419 6.1% 7.63 24,272 6.1% 3,890
2029 23,794 6.1% 7.57 25,741 6.1% 4,127
2030 25,253 6.1% 7.50 27,300 6.1% 4,378
2031 26,801 6.1% 7.45 28,958 6.1% 4,645
2032 28,165 5.1% 7.40 30,415 5.0% 4,880
2033 29,601 5.1% 7.35 31,949 5.0% 5,127
2034 31,099 5.1% 7.30 33,548 5.0% 5,385
2035 32,646 5.0% 7.25 35,198 4.9% 5,652
2036 34,241 4.9% 7.25 36,917 4.9% 5,929
2037 35,879 4.8% 7.25 38,684 4.8% 6,214
2038 37,547 4.6% 7.25 40,482 4.6% 6,504
2039 39,253 4.5% 7.25 42,321 4.5% 6,801
2040 41,002 4.5% 7.25 44,207 4.5% 7,106
2041 42,777 4.3% 7.25 46,120 4.3% 7,415
2042 44,584 4.2% 7.25 48,070 4.2% 7,730
2043 46,431 4.1% 7.25 50,061 4.1% 8,051
2044 48,321 4.1% 7.25 52,098 4.1% 8,380
2045 50,259 4.0% 7.25 54,188 4.0% 8,718
2046 52,248 4.0% 7.25 56,332 4.0% 9,064
2047 54,315 4.0% 7.25 58,560 4.0% 9,426
g verage 6.0% 5.9% 4.8%

Growth

10 Yéigﬁﬁrage 6.0% 5.9% 5.5%
20 Year Average | 5,395 5.20% 5.1%
25 Yg?gi\,‘t’ﬁrage 5.0% 5.0% 4.9%

In the process of developing the demand forecast, all embedded generation that is not metered real time at NSCC is

evaluated to reflect the actual demand and generation.

* Net losses include losses at the Transmission & Distribution levels. Generation (Including auxiliary consumption) losses

are excluded. This forecast will vary depending on the renewable thermal generation mix of the future

** [t is expected that day peak would surpass the night peak from this year onwards

Generation Expansion Plan - 2022
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Ministry of Power

GENERAL POLICY
GUIDELINES FOR THE
ELECTRICITY INDUSTRY
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These General Policy Guidelines applicable to the Electricity Industry of Sri Lanka are issued
by the Minister of Power in terms of Section 5 of the Sri Lanka Electricity Act, No. 20 of 2009.

These Guidelines will replace all general policy guidelines issued previously and shall be read
together with the National Energy Policy and Strategies of Sri Lanka, published in the Gazette
Extraordinary No. 2135/61 dated August 09, 2018, and any amendments thereto.




G

INTRODUCTION

1. Electricity is a key driver of socio-economic growth and catalyst for poverty
alleviation; it is major part of crucial infrastructure needed for rapid economic
development, and a basic human need. Access to electricity provides better living
standard to all citizens, and supply of electricity at an affordable price is necessary
for guaranteeing welfare of rural masses. Recognizing this vital need, many
programs have been launched by the Government of Sri Lanka (GOSL) towards
providing universal access to electricity, resulting in nearly all Sri Lanka's
households given access to electricity. The delivery of reliable and affordable
electricity to the country’s industries is essential to fuel expansion of the production
activities and employment generation, while the increasing share of the services
sector of the economy too will continue to depend on the availability of reliable and
quality electricity supply.

. 2. Maintenance of a reliable and quality electricity supply in the country requires
constant development of the electricity supply infrastructure-—including the
addition of power generation capacity and expansion of the transmission and
distribution networks. Electricity industry is a capital-intensive business inherently
associated with long gestation period. It is necessary to satisfy the electricity
requirements of the country in an optimum manner, both economically and
technically.,

3. These General Policy Guidelines have been formulated with the objective of
achieving the expansion of the power sector necessary to provide supply of reliable
and quality electricity at affordable price to all sectors of the economy while
focusing on the current GOSL policy of producing 70% country’s electricity using
renewable sources by 2030 and achieving carbon-neutrality in electricity sector by
2050.

) LEGAL FRAMEWORK GOVERNING THE ELECTRICITY IN DUSTRY

4. Ori Lanka’s electricity sector remained for many years under the vertically
integrated state-owned utility Ceylon Electricity Board established under the
Ceylon Electricity Board Act, No. 17 of 1969 (CEB Act). The fully state-owned
distribution utility Lanka Electricity Company (Private) Limited (LECO) was
established 1983 as a limited liability company under the Companies Act. With the
establishment of the Public Utilities Commission of Sri Lanka (PUCSL)} in 2002
through the Public Utlities Commission of Sri Lanka Act, No. 35 of 2002 (PUCSL
Act), the electricity sector of the counfry was brought under a single independent
regulator. However, it was only after the enactment of the Sri Lanka Electricity Act,
No.20 of 2009 in April 2009 (SLE Act) that the regulation of generation,
transmission, distribution and use of electricity in Sri Lanka commenced [The
SLE Act was amended in August 2013 through the Sri Lanka Electricity
(Amendment) Act, No 31 of 2013].
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5. The PUCSL is tasked to exercise the powers and perform the functions and duties
that are conferred on or assigned to it by or under the SLE Act (as amended) and
shall perform the role of the economic, technical and safety regulator of the
electricity industry in Sri Lanka ensuring transparency, fairness, and flexibility for
the industry participants whilst safeguarding consumer rights to achieve the
government’s policy objectives. It is the duty of the PUCSL to assure that a
coordinated, efficient, and economical system of electricity supply is provided for
and maintained throughout Sri Lanka.

6. Subsection 5 (1) of the SLE Act empowers the Minister in charge of the subject of
electricity to formulate General Policy Guidelines in respect of the electricity
industry. Further, subsection 5 (2} of the Electricity Act as well as the document
titled National Energy Policy and Strategies of Sri Lanka provides guidance for
formulating the General Policy Guidelines while subsection ‘5 (3) of the SLE Act
requires such General Policy Guidelines and any amendments thereto be forwarded
to the Cabinet of Ministers for approval.

i

FUEL MIX AND ENERGY SECURITY

7. Sustainable energy development is defined as the provision of adequate energy
services at affordable cost in a secure and environmentally benign manner, in
conformity with social and economic development needs (IAEA/IEA 2001)).
Acknowledging the above broad objectives, these General Policy Guidelines aim to
maintain adequate firm generation capacity based on clean energy sources to
ensure uninterrupted electricity supply round-the-clock, and to minimize adverse
environmental effects of power generation while striving to achieve the stated
targets of renewable based electricity production.

8. The GOSL has long recognized the need for transforming the country’s electricity
sector from its traditional centralized and vertically integrated structure relying on a
(e few relatively large capacity thermal power plants and collection of storage
hydropower plants to one made up of numerous independent operators producing
electricity including variable renewable energy (VRE). Several policies have been
implemented by the GOSL towards achieving this objective. High integration of
renewable energy and achieving a clean and carbon reduced energy economy are
priority policy objectives for GOSL.

9. The GOSL has set the targets of achieving 70% of electricity generation in the
country using renewable energy sources by 2030 and carbon neutrality in power
generation by 2050, and has decided to cease building of new coalfired power
plants. The Cabinet of Ministers has approved these two policy elements that shall
form the basis of Sri Lanka’s future electricity capacity expansion planning. .
Further, new addition of firm capacity will be from clean energy sources such as
regasified liquefied natural gas (RLNG).

! Cabinet Decisions of 13-09-2021 on Cabinet Memoranda No. 21/1666/321/012-11 dated 10-09-2021 by
the Minister of Environment and No. 21/1628/318/046 dated 20-08-2021 by the Minister of Power.
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ELECTRICITY TARIFF

10. Tariff chargeable by the licensees, namely, Transmission Licensee in the case of

11.

12.

13.

14.

transmission and bulk sale tariffs, and distribution licensees in the case of
distribution and supply tariffs should reflect the costs reasonably associated with
delivering the services. '

Subsection 30 (2) (a) of the SLE Act states that the licensees shall set their tariff in
accordance with the cost reflective methodology approved by the PUCSL.
Accordingly, the PUCSL is responsible for introducing a transparent mechanism for
calculating and adjusting tariffs biannually.

Licensees will prepare a uniform national tariff in accordance with the cost reflective
caleulation methodelogy approved and published by the PUCSL. Tariff charged from
each end user category will be the same throughout the country irrespective of
geographical location or the distribution licensee serving the customer.? Distribution
licensees will receive adequate compensation for sale of electricity to any customer
category at subsidized rates on government directive. A Fixed Charge shall be levied
to defray portion of the cost of billing associated with transmission, generation, and
distribution services.

The PUCSL will consult the Ministry of Power before approving tariff revisions to
ensure that GOSL policies are taken into consideration.

For retail electricity metering, technologies such as smart metering and pre-paid
meters along with time-of-use (TOU) tariff schemes will be introduced.

ELECTRICITY GENERATION

15.

6.

17.

Addition of new generation facilities and expansion of existing generation facilities
will be carried out according to the Least Cost Long Term Generation Expansion
Plan (LTLGEP) approved by the PUCSL in accordance with the provisions of
Section 43 of the Sri Lanka Electricity Act. LCLTGEP recognizes the need to add
adequate generation capacity to meet the growing electricity demand of the
country while ensuring reliability and quality of electricity supply as determined by
the PUCSL from time to time in consultation with the licensees.

Considering the major policy target of producing electricity using indigenous VRE
resources energy storage options such as Pumped Hydroelectric Energy Storage
(PHES) and Battery Energy Storage Systems (BESS) will be introduced to ensure
reliability and quality of electricity supply.

Considering that plant acquisiion cannot be generally carried out through
competitive bidding in the case of plants that are transferred to CEB by
independent power producers at the end of the power purchase agreement,

? Owing to the requirement to maintain uniform national tariffs to different end-use customers,
irrespective of varying costs of each Distribution Licensee, the PUCSL will require Licensees to file their
revenue requirements. The PUCSL will then develop the proposed end-use customer tariffs based on the
Allowed Revenue once the revenue requirements are reviewed and approved. '
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exemptions will be granted te BOT/BOOT power plants that CEB will acquire from
independent power producers under the provisions of respective power purchase
agreements. Similar exemptions will be granted to power plants whose contract
period has been extended to maintain the security of power supply.

ELECTRICITY TRANSMISSION AND blSTRIBUTION

18, The principal objective of conventional power system planning has been to
determine the generating capacity required to satisfy the system demand in the
presence of scheduled and unscheduled outages and unforeseen variations in the
system load. To realize this objective, it is necessary to develop a suitable
transmission network to bring the electrical energy generated at existing and
planned generation facilities to the bulk load centers. Further, to deliver energy
from the bulk load centers to numerous customer premises, adequate distribution
facilities must be constructed. Therefore, transmission and distribution planning is a
prerequisite to ensure adequate supply of electricity at different points in the supply
network and to deliver the demand economically and reliably.

18. Sri Lanka’s transmission network needs to be ready to accept significantly large
penetration of VRE in view of the current GOSL policy. Towards that end, the
GOSL has recognized the need to enhance the planning skills of local engineers
through training and technology transfer, while at the same time providing
necessary investment capital to prepare the country’s transmission network for
integrating large share of VRE generation. In this respect, possibility of developing
the transmission network through private-public partnerships using a project-based
approach will be explored. '

20. The GOSL recognizes the need to operate the transmission and distribution
systems in a manner that ensures optimum utilization of assets and the importance
of reducing technical losses to optimum levels through timely and appropriate
investments.

21. The GOSL is committed to transforming the country’s transmission and distribution

~ infrastructure into a renewable-ready smart network thorough careful incorporation
of digitalization and automation. To achieve this objective, all necessary assistance
including investment funds will be provided to the licensees.

DEMAND AND SUPPLY SIDE MANAGEMENT AND THE ENVIRONMENT

22. Production, delivery and use of electricity more efficiently reduces fuel used for
generating electricity as well as emission of greenhouse gases and other air
pollutants associated with power generation. Loss reduction programs will be
implemented towards reducing technical losses of transmission and distribution
gradually to optimum levels. Investments in new and existing transmission
infrastructure will be provided for improving transmission efficiency, guided by
information gathered from continuous measurement of energy flow in the system.
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23.

24.

25.

26.

27.

Electricity generation using renewable resources such as solar and wind does not
result in emission of greenhouse gases or local air pollution. The GOSL will give
priority to developing renewable energy that is both indigenous and
environmentally friendly to achieve its target of 70% renewable based electricity
production by 2030. The planned future renewable energy portfolio will include
onshore and offshore wind power, land based and floating solar PV as well as
rooftop solar PV, micro hydro, and biomass.

Towards reducing future greenhouse gas emissions and realizing the objective of
carbon-neutrality in 2050, the GOSL has decided to cease construction of coal-fired
electricity plants in the future. In addition, carbon sequestration though planned
program of tree plantation will be continued to further reduce the incremental
carbon footprint of electricity production in the country.

Distribution licensees will be required to prepare pragmatic estimates of potential
energy savings in industrial, commercial, government and residential sectors
separately in their operational area and implement programs to meet such targets.
A robust reporting mechanism will be introduced to monitor the progress of these
demand-side efforts.

As an encouragement to relieve the dependence on liquid petroleum fuels as the
sole transport fuel option at present, raitway electrification will be accorded high
priority.

Prevailing Time of Use tariff (TOU) will be reviewed to encourage electric vehicle

charging at customer premises, Further, incentives through electricity tariff will be
introduced to encourage setting up vehicle charging points by the private sector.

CUSTOMER SERVICE

28.

29.

The PUCSL has the mandate to safeguard the interests of hoth present and
prospective electricity customers while ensuring a level playing field for all
stakeholders in the electricity industry. Hence, the PUCSL will take action to
address customer grievances expeditiously, educate them on their rights,
responsibilities and obligations and the service quality standards that are to be
expected from and maintained by the licensees.

The delivery of a consistently high standard of customer care and dealing with
customer complaints efficiently and swiftly will build trust among consumers and
create a friendly environment. Accordingly, licensees will be encouraged to achieve
service excellence by providing improved customer complaint handling and
implementing service standards.
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Annexure 04

Table E3: Proposed Base Case 2023-2042

YEAR RENEWABLE CAPACITY THERMAL CAPACITY
& GRID SCALE ENERGY STORAGE CAPACITY ADDITIONS and RETIREMENTS (@)
ADDITIONS AND RETIREMENTS (2)(®)
Uma Oya Hydropower Plant 120 MW
Distribution Connected Embedded Solar 160 MW
2022 Grid Connected Partially Facilitated Solar 94 MW
Mini Hydro 20 MW
Biomass 10 MW
Distribution Connected Embedded Solar 160 MW | Gas Turbine of Sobadhanvi NG Combined Cycle 235 MW
Grid Connected Partially Facilitated Solar ! 147 MW | Plant (Kerawalapitiya)
Wind 25 MW
Mini Hydro 20 MW Short Term Supplementary Power 2 320 MW
2023 Biomass 20 MW Combined Cycle Power Plant (KPS-2) 3 163 MW
Retirement of
Sojitz Kelanitissa Combined Cycle Plant 3 (163) MW
Moragolla Hydropower Plant 31 MW | New Gas Turbines - Kelanitissa ¢ 130 MW
Distribution Connected Embedded Solar 160 MW | Steam Turbine of Sobadhanvi NG Combined 115 MW
Grid Connected Partially Facilitated Solar ! 223 MW | Cycle Plant (Kerawalapitiya)
Gr-id Connected Fully Facilitated Solar 1w Gas Turbine of Second NG Combined Cycle 235 MW
Wind 60 MW | pant (Kerawalapitiya)
2024 | Mini Hydro 20 MW
Biomass 20 MW w
Standalone Battery Energy Storage 20 MW/50 MWh gement of
Kelanitissa Gas Turbines ° (68) MW
Short Term Supplementary Power (200) MW
Distribution Connected Embedded Solar 165 MW | Steam Turbine of Second NG Combined Cycle 115 MW
Grid Connected Partially Facilitated Solar 80 MW | Plant (Kerawalapitiya)
Grid Connected Fully Facilitated Solar 260 MW
(With Battery Energy Storage) 100 MW/400 MWh
2025 | Wind (Mannar)¢ 100 MW
Wind 100 Mw | Retirement of
Mini Hydro 25 MW
Biomass 20MW | cpp Barge Power Plant 7 (62) MW
Distribution Connected Embedded Solar 170 MW | IC Engine Power Plant -Natural Gas 200 MW
Grid Connected Partially Facilitated Solar 70 MW | (Western Region)
Grid Connected Fully Facilitated Solar 260 MW
(With Battery Energy Storage) 100 MW/400 MWh | Retirement of
2026 Wind 290 MW
Mini Hydro 25 mw | Gas Turbine (GT7)? (115) MW
Biomass 20Mw | 4x17 MW Sapugaskande Diesel (68) MW
Standalone Battery Energy Storage 80 MW/320 MWh | 8x9 MW Sapugaskande Diesel Ext (72) Mw
Short Term Supplementary Power (120) MW
Distribution Connected Embedded Solar 170 MW | Gas Turbine -Natural Gas 100 MW
Grid Connected Partially Facilitated Solar 50 MW | (Western Region)
Grid Connected Fully Facilitated Solar 280 MW
2027 (With Battery Energy Storage) 100 MW/400MWh
Wind 250 MW
Mini Hydro 25 MW
Biomass 20 MW
Standalone Battery Energy Storage 100 MW/400 MWh
Distribution Connected Embedded Solar 170 MW
Grid Connected Partially Facilitated Solar 40 MW
Grid Connected Fully Facilitated Solar 310 MW
2028 (With Battery Energy Storage) 150 MW/600 MWh
Wind 200 MW
Mini Hydro 25 MW
Biomass 20 MW
Standalone Battery Energy Storage 200MW/800 MWh

Generation Expansion Plan — 2022
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YEAR

RENEWABLE CAPACITY
& GRID SCALE ENERGY STORAGE CAPACITY
ADDITIONS AND RETIREMENTS (@(b)

THERMAL CAPACITY
ADDITIONS and RETIREMENTS (@)

Distribution Connected Embedded Solar 170 MW
Grid Connected Partially Facilitated Solar 20 MW
Grid Connected Fully Facilitated Solar 350 MW
(With Battery Energy Storage) 150 MW/600 MWh
2029 | Wind 250 MW
Mini Hydro 25 MW
Biomass 20 MW
Pumped Storage Hydropower 350 MW
Distribution Connected Embedded Solar 170 MW
Grid Connected Partially Facilitated Solar 30 MW
Grid Connected Fully Facilitated Solar 250 MW
(With Battery Energy Storage) 125 MW/500MWh
2030 | Wind 200 MW
Mini Hydro 10 MW
Biomass 20 MW
Pumped Storage Hydropower 350 MW
Distribution Connected Embedded Solar 170 MW -
Grid Connected Partially Facilitated Solar 30 MW
Grid Connected Fully Facilitated Solar 250 MW
(With Battery Energy Storage) 125 MW/500MWh
2031 | Wind 200 MW
Mini Hydro 10 MW
Biomass 20 MW
Pumped Storage Hydropower 350 MW
Distribution Connected Embedded Solar 170 MW
Grid Connected Partially Facilitated Solar 30 MW
Grid Connected Fully Facilitated Solar 250 MW
(With Battery Energy Storage) 125 MW/500MWh
2032 | Wind 150 MW
Mini Hydro 10 MW
Biomass 20 MW
Pumped Storage Hydropower 350 MW
Distribution Connected Embedded Solar 170 MW
Grid Connected Partially Facilitated Solar 30 MW
Grid Connected Fully Facilitated Solar 300 MW | Retirement of
(With Battery Energy Storage) 150 MW/600MWh
2033 | Wind 150 Mw | Combined Cycle Plant (KPS) (165) MW
Mini Hydro 10 Mw | Combined Cycle Plant (KPS-2) (163) MW
Biomass 20 Mw | Uthuru janani Power Plant (26.7) MW
Distribution Connected Embedded Solar 180 MW | Gas Turbine -Natural Gas 100 MW
Grid Connected Partially Facilitated Solar 30 MW
Grid Connected Fully Facilitated Solar 300 MW
2034 (With Battery Energy Storage) 150 MW/600MWh
Wind 150 MW
Mini Hydro 10 MW
Biomass 20 MW
Distribution Connected Embedded Solar 180 MW | Gas Turbine -Natural Gas 100 MW
Grid Connected Partially Facilitated Solar 30 MW | IC Engine Power Plant -Natural Gas 250 MW
Grid Connected Fully Facilitated Solar 300 MW
(With Battery Energy Storage) 125MW/500MWh
2035 | Wind 150 MW | Retirement of
Mini Hydro 10 MW
Biomass 10 Mw | West Coast Combined Cycle Power Plant (300) MW
Standalone Battery Energy Storage 50MW/200MWh
E-10 Generation Expansion Plan - 2022




YEAR

RENEWABLE CAPACITY
& GRID SCALE ENERGY STORAGE CAPACITY
ADDITIONS AND RETIREMENTS (@(b)

THERMAL CAPACITY
ADDITIONS and RETIREMENTS (@)

Standalone Battery Energy Storage

150 MW/600 MWh

Distribution Connected Embedded Solar 190 MW | Gas Turbine -Natural Gas 200 MW
Grid Connected Partially Facilitated Solar 30 MW
Grid Connected Fully Facilitated Solar 300 MW
(With Battery Energy Storage) 100MW/400MWh
2036 | Wind 150 MW
Mini Hydro 10 MW
Biomass 10 MW
Standalone Battery Energy Storage 100MW/400MWh
Distribution Connected Embedded Solar 190 MW | Gas Turbine -Natural Gas 200 MW
Grid Connected Partially Facilitated Solar 30 MW
Grid Connected Fully Facilitated Solar 300 MW
(With Battery Energy Storage) 100MW/400MWh
2037 | Wind 150 MW
Mini Hydro 10 MW
Biomass 10 MW
Standalone Battery Energy Storage 100MW/400MWh
Distribution Connected Embedded Solar 200 MW | IC Engine Power Plant -Natural Gas 200 MW
Grid Connected Partially Facilitated Solar 30 MW
Grid Connected Fully Facilitated Solar 300 MW
(With Battery Energy Storage) 100MW/400MWh
2038 | Wind 150 MW
Mini Hydro 10 MW
Biomass 10 MW
Standalone Battery Energy Storage 100MW/400MWh
Distribution Connected Embedded Solar 200 MW | Gas Turbine -Natural Gas 200 MW
Grid Connected Partially Facilitated Solar 30 MW
Grid Connected Fully Facilitated Solar 300 MW
(With Battery Energy Storage) 100 MW/400 MWh
2039 | Wind 150 MW
Mini Hydro 10 MW
Biomass 10 MW
Standalone Battery Energy Storage 100 MW/400 MWh
Distribution Connected Embedded Solar 200 MW | IC Engine Power Plant -Natural Gas 200 MW
Grid Connected Partially Facilitated Solar 20 MW
Grid Connected Fully Facilitated Solar 300 MW
2040 (With Battery Energy Storage) 115 MW/460 MWh
Wind 150 MW
Biomass 10 MW
Standalone Battery Energy Storage 100 MW/400 MWh
Distribution Connected Embedded Solar 200 MW | Gas Turbine -Natural Gas 100 MW
Grid Connected Partially Facilitated Solar 20 MW | Combined Cycle Power Plant (Natural Gas) 400 MW
Grid Connected Fully Facilitated Solar 300 MW
2041 (With Battery Energy Storage) 125 MW/500 MWh
Wind 150 MW | Retirement of
Biomass 10 MW
Standalone Battery Energy Storage 100 MW/400 MWh | Lakvijaya Coal Power Plant Unit 1 (300) MW
Distribution Connected Embedded Solar 200 MW
Grid Connected Partially Facilitated Solar 20 MW
Grid Connected Fully Facilitated Solar 300 MW
2042 (With Battery Energy Storage) 125 MW/500 MWh
Wind 150 MW
Biomass 10 MW

Generation Expansion Plan — 2022
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GENERAL NOTES

a.

All plant capacities (MW) shown are the Gross Capacities. Committed Power Projects are shown in bold text
and retiring projects are shown in italics with their capacity in brackets.

Mini-hydro and Biomass annual capacity additions are not restricted to the planned capacities mentioned
in the table. Higher capacity additions will be evaluated case by case.

Thalpitigala and Gin Ganga multipurpose hydropower plants are proposed and developed by Ministry of
Irrigation and both these plants are considered as candidate power plants with no specific commissioning
years at present.

The capacity addition of battery energy storage devices is mainly to provide energy shifting requirements.
Any additional battery storage capacity could be accommodated at detailed studies after evaluating grid
support services requirement such as frequency regulation.

The retirement years of renewable energy capacities are not indicated. However, after the expiry of the PPA,
they are expected to be refurbished or replaced with similar capacity from same renewable energy
technology.

The retirement years of battery energy storage systems are not indicated. However, they are expected to
be replaced with similar capacity, at the end of their lifetime.

With the development of LNG supply infrastructure, the existing 300MW West Coast power plant and
165MW Kelanithissa combined cycle plant are expected to be converted to natural gas in 2025.

Considering the heavy dependency in future on liquefied natural gas as a fuel for electricity generation, all
Natural Gas based power plants shall also have the dual fuel capability, including suitable fuel
supply/storage arrangements locally for such secondary fuel, to ensure supply security in case of disruption
to LNG supply.

All new natural gas fired power plants should have the capability to operate from synthetic fuels such as
Hydrogen, to satisfy the policy requirement of achieving carbon neutrality by 2050.

All new natural gas based Combined Cycle Power plants should be technically, operationally and
contractually capable of being operated regularly between simple cycle and combined cycle operations.

Dates of all plant additions as contained in the table are the dates considered for planning studies, and
considered as added at the beginning (as at 1st January) of the respective year. (For example, a generating
capacity addition indicated for year 2026 implies that the plant has been considered commissioned from
the 1st of January 2026). However, for committed power projects actual commissioning month has been
considered based on the present progress of the project.

Retirement dates of existing firm capacity plants are dates considered as inputs to planning studies. For
existing power plants, the actual retirement month/PPA expiry month were considered for studies.
However, the ACTUAL retirement of all power plants is to be made after further evaluating the actual plant
condition at the time of retirement, (including the availability of useful operating hours beyond the
scheduled retirement date), and the implementation progress of planned power plant additions

Broadlands Power Plant (35 MW) which is under test running, is not shown in the base case and is
considered as an existing plant.

E-12 Generation Expansion Plan - 2022



SPECIFIC NOTES

1. Itis possible to advance the absorption of Grid connected partially facilitated solar capacity of 147 MW and
223 MW (planned for 2023, 2024 respectively) by one year each, provided the procurement and
commissioning is fast tracked for these projects.

2. Technology of supplementary capacity can be opened for both Gas Turbine and IC engine technology.
Fuel option can be specified as appropriate at the time of procurement for suitable fuels that has established
supply chains and having regulated, transparent pricing mechanisms.

Short-term supplementary capacity requirement under different contingency events are assessed in the
contingency analysis under chapter 14 of the LCLTGEP 2023-2042 report. Such requirements too shall be
appropriately considered prior to initiating procurement.

Extension of the contracts of existing capacities could be considered as appropriate within the legal
framework to meet short term requirement.

3. PPA of Sojitz Kelanitissa is scheduled to be expired in 2023, and to be operated as a CEB owned power plant
from 2023 to 2033 after conversion to Natural Gas in 2024. It is indicated as " KPS-2" as a capacity addition.

4. This power plant is required to have the special capability to carry out black starts within its limits in the
supply restoration exercise, in case of an island wide power failure.

5. Retirement date of the 4 x 17 MW Kelanitissa Gas Turbines are to coincide with the commissioning of the
new 130 MW Gas Turbine Plants at the Kelanitissa to comply with local environmental emission
regulations.

6. Inaddition, Mannar Stage II (100 MW) could be accommodated at an earlier year, if development is carried
out on fast track basis provided the plant has semi-dispatchable capability with wind forecasting (as in
Mannar Stage I).

7. Decision to extend the retirement year of 4 x 15.6 MW Barge Power Plant until the end of year 2026 will be
evaluated based on the cost of any refurbishments required for such an extension and the potential benefit
of extending beyond the scheduled retirement year.

8. Retirement year of 115 MW Kelanitissa GT7 is extended until the end of 2025 on the basis of carrying out
manufacturer recommended major scheduled maintenance work, along with any other essential
maintenance required to keep the plant operational.
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Fuel

DOMESTIC DEMAND
LPG

Gasoline 920CT
Gasoline 950CT
Kerosene

Auto Diesel
Transport & Industries
Power Generation
Sub Total

Super Diesel
Furnace Oil
Industries

Power Generation
Sub Total

Bitumen **

AVIATION
AVTUR
AVGAS
SOLVENT

2020

473.00
1,139.00
120.00
176.00

1,415.00
335.03
1,750.03
69.00

89.25
463.69
552.94
120.00

545.85
0.30

2021

473.00
1,139.00
120.00
176.00

1,415.00
480.86
1,895.86
69.00

89.00
626.14
715.14
200.00

545.00
0.30

2022

486.99
1,337.16
158.75
179.46

1,467.09
545.07
2,012.16
69.60

85.89
686.19
772.08
120.00

563.60

1.80

2023

499.56
1,509.45
196.11
181.19

1,520.97
887.49
2,408.46
70.25

82.82
380.74
463.56
120.00

582.94
0.30
1.81

2024

510.70
1,661.70
231.85
181.96

1,576.71

1,576.71
70.93

79.81
267.88
347.69

80.00

603.05
0.30
1.81

Annexure 05

PETROLEUM PRODUCT DEMAND FORECAST IN SRI LANKA

2025

520.40
1,800.14
266.50
182.20

1,634.36

1,634.36
71.66

76.86
253.20
330.06

80.00

623.97
0.30
1.82

2026

528.68
1,930.13
300.83
182.15

1,693.99

1,693.99
72.42

73.97
197.40
271.37

80.00

645.73
0.30
1.82

2027

535.56
2,055.91
335.67
181.94

1,755.65

1,755.65
73.22

71.14
170.91
242.05

80.00

668.37
0.30
1.83

2028

541.07
2,180.66
371.78
181.64

1,819.42

1,819.42
74.05

68.38
188.40
256.79

80.00

691.93
0.30
1.83

2029

545.25
2,306.73
409.80
181.30

1,885.36

1,885.36
74.92

65.70
163.02
228.71

80.00

716.46
0.30
1.84
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(2021 to 2039)

Fuel 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
units: Thousand MT

DOMESTIC DEMAND
LPG 548.17 549.87 550.41 549.87 548.30 545.79 542.39 538.18 533.22 527.59
Gasoline 920CT 2,435.87 2,569.39 2,708.30 2,853.42 3,005.44 3,164.98 3,332.58 3,508.79 3,694.13 3,889.15
Gasoline 950CT 450.34 493.91 541.02 592.15 647.77 708.38 774.49 846.66 925.47 1,011.57
Kerosene 180.94 180.56 180.17 179.78 179.39 179.00 178.61 178.22 177.83 177.44
Auto Diesel

Transport & Industries 1,953.53 2,024.01 2,096.87 2,172.19 2,250.03 2,330.49 2,413.64 2,499.56 2,588.34 2,680.07
Power Generation

Sub Total 1,953.53 2,024.01 2,096.87 2,172.19 2,250.03 2,330.49 2,413.64 2,499.56 2,588.34 2,680.07
Super Diesel 75.82 76.76 77.72 78.72 79.75 80.81 81.91 83.03 84.18 85.36
Furnace Oil

Industries 63.08 60.53 58.06 55.66 53.34 51.09 48.91 46.81 44.78 42.83
Power Generation 180.65 172.54 186.98 244 .84 222.71 225.81 225.81 225.81 225.81 225.81
Sub Total 243.73 233.08 245.04 300.50 276.04 276.90 274.73 272.62 270.60 268.64
Bitumen ** 80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00
AVIATION

AVTUR 741.99 768.57 796.26 825.10 855.14 886.45 919.09 953.10 988.57 1,025.55
AVGAS 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

SOLVENT 1.84 1.85 1.85 1.86 1.87 1.87 1.88 1.88 1.89 1.89



Fuel

DOMESTIC DEMAND
LPG

Gasoline 920CT
Gasoline 950CT
Kerosene

Auto Diesel
Transport & Industries
Power Generation
Sub Total

Super Diesel
Furnace Oil
Industries

Power Generation
Sub Total

Bitumen **

AVIATION
AVTUR
AVGAS
SOLVENT

2040

521.35
4,094.37
1,105.63

177.05

2,774.84

2,774.84
86.56

40.94
225.81
266.75

80.00

1,064.13
0.30
1.89

2041

514.55
4,310.38
1,208.41

176.66

2,872.74

2,872.74
87.80

39.12
225.81
264.94

80.00

1,104.38
0.30
1.89

2042

507.27
4,537.73
1,320.72

176.27

2,973.87

2,973.87
89.07

37.37
225.81
263.19

80.00

1,146.37
0.30
1.89

2043

499.55
4,777.06
1,443.47

175.89

3,078.33

3,078.33
90.36

35.69
225.81
261.51

80.00

1,190.20
0.30
1.89

2044

491.46
5,028.99
1,577.60

175.50

3,186.21

3,186.21
91.69

34.08
225.81
259.89

80.00

1,235.95
0.30
1.89

2045

483.04
5,294.20
1,724.20

175.12

3,297.63

3,297.63
93.04

32.52
225.81
258.34

80.00

1,283.72
0.30
1.89
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REFACE

oriLanka Sustaihable Energy Authority is in the process
of implementing its recently formulated and ambitious
National Energy Management Plan (EnMAPR) covering a
period of five years from 2012-2016. EnMAP forecasts an
overall energy saving of around 20% of the otal energy
consumystion of year 2010, by 2020

Indstrial and commercial sectors, which contribute
for around 60% of the electicity consumption of the
country, are some of the key areas to implement energy
conservation measures in order 10 achieve these largets,
S0 Sni Lanka Sustainable Energy Authority (SLSEA) has
initiated a process in setting up energy benchmarks by
ideniifying baseline energy consumption levels 1o assess
the energy saving potential in nurmber of industry sectors.

Accordingly  SLSEA has  published  “Energy
Consumption Baseline Analysis”for six different industrial
sectors as a first attlempt in setting benchmarks. Since
benchmarking is a continuous process and industries are
growing in large scales, those baseline values should be
revised time to time. In this context, SLSEA is publishing
this document as a revision of energy consumption
henchmarks. All the accredited energy managers who
provided their energy consumpiion information and the
members of Greening Sri Lanka Hotels Project -Switch
Asia are greatly acknowledged,
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Introduction 1o Benchmarking

1.1 Benchmarking Indicaiors
Tea Industry

Apparel Industiy
Commmercial Buildings

Hotel Industry

Other industries

Summarized details of energy consumipiion
benchmarks and potential for energy saving

Erergy Consumption Benchmark Analysis
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Introduction
« Lo Benchmarking

Benchmarks are reference or measurement standards
used for the purpose of comparing performances of
industries, businesses withinindustries, processes, systems
or equipment, Benchimarking has been recognized to be
an effective analysis methodology and management
tool that halps to improve efficiency and petformance
in many areas for different ohjectives Industrial energy
benchmarking is a process of evaluating encrgy
performance of an individual industrial plant or sector
against a reference plant or sector. Energy benchmarking
based on the performance of industry leaders or best
praciices is particularly useful for identifving energy
inefficiencies in the production processes 1o keep
performances within established norms, match rival
performances in peer benchmarking and estimate the
saving potential through cost/benefit analyses.




Sri Lanka Sustainable Eacrgy Anthoricy

1.1 Benchmarking Indicators

“Specific Energy Consumption”value was used to present the henchmark
standards for each sector which implies the amount of energy used per
unit output of a product. All sources of energy utilized are captured, such
as electricity, LPG, diesel, furnace ofl, biomass etc All sources of eneray
are converted into one common unit, M! to present the total energy
consumption.

This docurment provides the revised benchmarks for four selected sectars
and a general overview of other industrial sectors.

* TeaSector

s Apparel Secror

* Hotel Sector

s Cormmercial Buildings

¢ Other industries

in establishing benchmarks it is vital that realistic and achievable targets
are set. In addressing this recuiternent, all benchmark values were derived
from data gathered from a set of industrial units that have been in operation

inthe year 2012 and 2013, mostly through Energy Data Reporting Scheme of
Energy Managers appointed by SLSEA.

General norm of comparing the specinc indicators of a particular industrial
sector to the reported benchmarks is, i the indusiry’s indicator is less than the
Renchmark value, then itis operating with good practices and if the industry’s
indicator is greatet than the benchrark value, then the industry can further
improve its energy efficient praciices.




Energy Consumption Benchmark Analysis

Tea
.« Industry

51 Lanka has a strong & vibrant tea industry with a
prominent brand name and having the number one
position for agricufture based foreigh exchange earner
10 the country. 5 Lanka produces about 300 million
kg of tea annually and there are about 700 factories in
operation in the country. Tea is grown in thiee differemnt
elevations (Up/Mid/Low) and possesses unique and
specific characterislics of guality & tasie atiibute Lo its
geographical origin & unigue manufacturing practices.
50 the industry can be categorized either production
methodology wise or geographical variation wise. But
the overall quality of tea and the respective produciion
methods have a fair dependence on the location. So the
data was analysed considering two sub category levels as
Up/tdid country and Low country.
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Tea industries utilize energy in the form of electiical energy and thermal
energy. Mostly electrical energy is supplied through grid or diese! generaiors.
Thermal energy is used to generate hot air for the drying and withering
processes and the fuel source widely used is firewood. Tea sector consume
about 5 % of the total energy consumed by all indusirial sectors.

Data from 26 tea factories from Up/Mid country were statistically
analyzed to produce the following levels in energy consumption.

Table 01: Specific energy consumption levels for different energy sources
in tea industry — Up/Mid Country

Electricity consumption "
(kv ko of tade Tea) ’
‘Dissél cohsemplion. : .
i Jkgof pade A
Biomass consumption 0
(key /e of Made Tea) A

Table 02: Energy consumption benchmarks for tea industry — Up/Mid
Country

Py of Made

Biormas

deTea

53k 7 kg of Ma




The graphical representation showing the Up/iMid couniry tea Industry

Average, Best Achievement and the Worst Case Scenario levels are given
below,
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Data from 26 factories from Low country were siatistically analyzed to
produce the following levels in energy consumption.

Table 03: Specific energy consumption levels for different energy sources in
tea industry - Low Country

Flecericity consumpiion
{l:Wh/ kg of Made Tea)

i T preiles!

{1/ kg of Made Tea)

Biomiass consumption 24
. k .
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The graphical representation showing the low country tea industry
Average, Best Achievement and the Worst Case Scenario levels are given
befow.
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Apparel
« Industry

The Textile and Apparel Indusiry occupies the maost
significant and dynamic position in industial sector,
This Industiy has giown over the last thiee decades and
has become the top foreign exchange eamer and ihe
largest single emplover in the manufacturing indastry, It
consumes ahout 14% of the wotal energy consumad by all
inciusirial sectors,




Energy Consumption Benchmark

Apparel industries utilize energy in the form of electrical energy
and thermal energy. Mostly electrical energy is supplied through grid
or diesel generators and thermal energy is supplied through various
solid, iquid and gaseous fuels such as diesel, furnace o, kerosene,
LPG, biomass eic. Data from 36 apparel factories were statistically
analyzed 1o produce the following levels in energy consumption.

Table 05: Specific energy consumption levels for different energy sources
in garment industry

: TriCity ConsLT
{kwh/ Clock Houn)

EGTRIETL Tutele s

5 0007

Fuinace Cil
Consumption (/A kock
Houn)

10 001

0044

Kerosene Consurmption
{/Cleck Hown
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Table 06: Energy consumption benchmarks for Apparel industry

1.37 Kwh/ Clock Houw

Electricity

Criessel{ Thiermmal}

I

®o/Chork Howr

12 /o

$:46 MIACkoc

The graphical representation showing the industry Average, Best
Achievermnent and the Worst Case Scenario levels are given below,
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Commercial
= Buildings

Commercial establishments are expanding rapidly
in recent years and they consume about 8% of the total
energy consumed by the industrial sector. Mosy of the
buildings use energy i the form of electrical eneigy
only and higher percentage of that is consumed for air
conditioning and lighting, Data fromy 27 commercial
puildings were statistically analyzed to produce the

following levels in enerygy consumption,




Energy Conswnption Benchmark Analysis

Table 07: Specific energy consumption levels for commercial buildings

i !}nnual egiricity _ | 7
i Consumption (kwh/m-

The graphical representation showing the Building Average, Best
Achievernent and the Worst Case Scenario levels are given below.
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Hotel
e« Industry

Hotel industry has alsa grown with the increasing
ourist attraction o the country and it consurmes about
5% of the total energy consumed by all indusirial sectors.
[ 15 obvious that the energy performance of hotel industry
will depend on the level of service provided to a guest.
Considering this matter, it is essential to set henchmarks
for each category of hotels according to the level of
service provided. In this case, the most commonly used
categorization defined by 5ri Lanka Tourism Development
Authority  (SLTDAY accoimmodation guide s used as
following,




# Five Star

& Four Star

¢ Three Star

e Two Star

& One Star

& Boutigue

e Unclassified

s Supplementary

Also ancther important parameter that has 1o be considered when

establishing benchmarks for this industey is the effect of occupancy. The specific
consumptions would not be constant even if the hotel operates with the same
sustainable practices, since higher occupancies have an effect of lowering the
speciiic indicators and lower occupancies increases the specilic indicators.
Taking this fact into account, in this study, benchmarks are calculated for three
occupancy levels, at the countrywide annual average occupancy, and lwo
other occupancies above and below this value, as follows:

¢ Country-wide annual average occupancy for 2017 from
SLTDA statistics — 72%
® H0% occupancy
& Q2% occupancy
A further complication that was addressed was the functions such as
weddings, receptions and conferences that are catered by some hotels.
Functions also consume resources and if nat corrected for, would distort
consumption figures. These were corrected by converting the number of
function guests to equivalent roont nights. For energy consumption, 20
function guests were taken as eguivalent to one room night.
Thus, when comparing the specific indicators of a particular

accommodation facility to the reported benchmarlks, it is vital that the hotel’s
indicators are adjusted to one of the occupancies given above.

The sarmple sets of the all eight hotel categories were statistically analysed
to produce the following for the three different occupancies.
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Table 09: Specific primary energy consumption levels for hotel industry
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Ccher
« Industries

General Overview of the level of energy consurmption
of few different industrial sectors Is given below. Since the
sample set for each categoryisvery small a comprebensive
statistical analysis could not be done and fellowing values
are given as reported.

74




Energy Consumption Benchmark Anslysis

Table 11: Specific energy consumption levels for other industrial sectors
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Summarized details of energy consumption
« benchmarks and potential for energy saving
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BACKGROUND AND CONTEXT

1. Sri Lanka's electricity industry is i crisis; its immediate problems include the
inadequate generating capacity to meet the increasing demand for electricity, which
has led to daily power outages and hig_h- cost of eliel_:tric_i__ty, results of the wrong
generation mix, and historical underinvestment in diverse and low-cost generation
resources. This situation has also exposed the sector and the country to external fuel
price shocks and worsened Sri Lanka’s current economic downfurn,

2. ‘The government-owned eleciric utility in Sri Lanka, Ceylon Electricity Board {("CEB")
has a monapely on power transmission and serves around 6.8 million retail
customers. The state-owned distribution company Lanka Electricity Conipany
(LECO) also serves around 608,000 customers. The CEB also owns and operates
around 709 of the country’s electricity generation capacity; while the remainder is
sourced from privately<owned energy producers (a few large vil-fived thermal
plants and over three himdred small renewable energy-based producers).

3. The CEB has decumulated massive and unsustainable debt obligations resulting from
mismanagement, weak financial planning, continued reliance on government
subsidies, government's policy inconsistences and the failure to implement cost-
reﬂé‘ctive tari'ffs 'Th& plibiic has' b‘een fbrce'd'to a'bsorh'sudderx and' 'steep -insrea‘s‘es in

sustamable- nor acc-eptable for the el_ectru:_lty se.ctor ta rely on the_ gavernment f_or
financial backing in the future. Policymakers and the public are now compelied to
make the difficult choice of “expensive electricity” versus “no electrieity”.

‘THE NEED FOR SECTORAL REFORMS.

4. The electricity industry in Sri Lanka is dominated by the CEB, which holds a
statutory state menopoly i most parts of the electricity value chain. Because of this
dominance, the electricity sector is inexorably linked to the CEB, The inadequate,
transparency, which is a hallmark of bundled service provision, has made it difficult
to make the CEB management and governmental decision-makers accountable and
respornsive.

5. The traditional attitude of the government and its elected representatives of
maintaining the CEB a$ a provider of affordable electricity to the masses, rather than
a going business concern. The opeérating expenses of the utility have routinely
exceeded its revenue as the retail electricity prices have been kept befow production
costs, while historical underinvestment in diverse and low-cost generation
resources (including renewables) has resulted in steep power generation costs.
Input cost variations, ad hoc government policy, disadvantageous terms of some
Power Purchase Agreemenis (“PPA”s), sub-optimal power procurement and
dispatch, and poor planning have resulted in high offtake of emergency power and
high internal costs. The failure of regulatory adjustment of electricity tariffs:to match

! The longest power cuts in the CEB’s history in 1996 lasted seven months. Thereafter, rqlling powar cuts were imposed in
2001, 2002, 2012, 2016 and 2019. Since 2019 scheduled load shedding has contineted to date.
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the rising operating expenditure for almost 2 decade? and a weak and largely
unresponsive corporate management culture insulated by ‘the state monopoly
status, have aggravated the CEB’s financial situation, endangering the uninterrupted
supply of electricity.

6. Owing to weak and sub-optimal longsterm planning-and failiire to fully adkiere to the
tariff methodolagy, almost 70% of the present power generation capacity is based
oni imported liquid fuels and coal. The resulting high reliance on imported fuels for
power generation makes the electricity industry vulnerable to fuel supply
constraints, external price shocks, and balance of payment issues,

7. Hydropower, which supplied over 90% of the country’s power generation until
about: the mid-1990s has continued to be a controlling factor in the country’s
generation mix. The power generation: capacity has not:been augmented over the
years by timely capacity additions to match the growing electricity demand,
Therefore, the CEB is forced to resort to expensive oil-based generation to make up
for the low availability of hydropoewer:during periods when hydro reservoirs do not
receive sufficient water inflows. This additional expenditure on increased thermal
energy production as well as the cost of hiring expensive short-term generating
capacity exerts further pressure on the utility's already fragile financial conditions.

* 8. Investments in infrastructire expansion. of the power sector have béen financed

traditionally through a mix of domestic resotirce mobilization (CEB funds), loan

funding received from multilateral and bilateral sources (either as concessionary
financing or on commercial terms), and direct government grants (such as for rural
electrification). The cost of capital funding for large-scale projects in the sector is
often opaque—with some reflected on the CEB balance sheet and some on the
Treasury’s accounts—and incorporates multiple:terms.?

9. The continued reliance of Sri Lanka’s electricity industry on GoSL for financial
backing in the form of direct cash injections or subsidies {tax waivers on imports,
foreign debt repayment, etc.) has become unsustainable®. It is highly unlikely that
GoSL will be able to continue providing the CEB with loan guarantees; given the
severe halance of payments and foreign: currency issues;, and the dismal state of
CEB's balance sheets.

10.To manage the current crisis while meeting Sri Lanka’s growing energy needs; the
country needs to look beyond. public financing and attract alternative investments
through private sector participation in the sector. However, the débt overhang of the

* The regulstor-approved tariff adjustment methodology has not been fully operational. The:CEB's falfure to establish the
Bulk Supply Transaction Account (BSTA): and fully separate cost dnd revenue of all its licenisegs has prevented the full
wplementataon of this tanff setting mechanism.
Ascertalning the actual cost of financing of some powér séctor assets woild not bé possible:withiout a forensic audit

* The periodic fund transfers from state. coffers, the last of which was around LR 80 billion {USD 217 million} in 2022, the
GoSL has not been able 1o stop the CEB's financial hemorrhage.

® As at August 31, 2022, the total debt of the CEB had soared 1o approximately LKR 333.5 b:lllon tUSD S04 million at the
present exchange rate of USD 1 ='LKR.368.5}. These debts tomprise paymients.{in both foreign currency dnd LKR} owed to
suppliers of gads and services and outstanding pa‘ymen'ts- for fuel and energy purchases (coal, CPC, IPPs and renewable-
based energy producers} amounting to LKR 196.2 ixilion {USD 532 million), and outstanding loans (cominien il banks and

LECO) amounting to LKR 137.3 billion {USD 372 millicn).
Page 20f30 __,f
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CEB. and. the economic setbacks faced by Sri Lanka restricts severely the sector’s
ability to attract private sector investments ity its corrent forp

11. Given the above background, it is imperative to reform the electricity industry to
facilitate better mobilization of domiestic and. international commercial capital to
meet its future investment needs. There is little dispute, therefore, on the grave and
urgent need to reformr and restructiire the secter to bring back financial
sustainability, ereate an operational and regulatory environment conducive to
ownership structure that respond effectively to these commercial and economic
imperatives.

12, The electricity indusiry restructuring around the world has mostly involved the
transformation: of the industry structure from the traditional vertical monopoly
answerable to the government to a decentialized iidustry consisting of
organizations with various ownership: structures having and comimercial
orientation. The traditiondal model often has one interface each with the end users
and the governiment,, while the decentralized structuie has iniiltiple interfaces with
end users, government, and other participants in-an industry controlled by a mix-of
competitive forces and reg'ulatﬁfy.intervehtion.

POWER SECTOR REFORMS COMMITTEE

13. The Cabinet of Ministers appointed this Committee on July 29, 2022, to submit
recommendations 1o the GoSE within a short period. of two mornths. The niandate, as
understood by the Committee, was principally to review the scope and institutional
framework laid dewn in Chapter Vi of the Electricity Reform Act No: 28 of 2002
("ERAZ2002"), in the context of the present-day socio-economic and governance
néeds of the country, and to recommend an instifutional framework suitable for Sri
Lanka’s future electricity industry. The Committee benefitted from the insights
received from several main stakeholders flist given in Annex 2).
of the electricity industry is the introduction of a robust governance struciure and
the provision of primary and secondary legislation necessary to-orient the power
sector towards growth and self-sufficiency. The Committéé has identified the
following key strategies for meaningful reforms in the power sector.

= define a national electricity policy (Integrated Eleetricity Policy) that
positions the private sector as the driver of the electricity industry on
funding, innavation, and leadership, and creates an environment that fosters
private sector participation;

= establish independent entities to ‘manage the generation, transmission,
distribution, and, sale of electricity, and to promote market competition in
these subsectors;

= ensure finaneial self-sufficiency of the new entities through a cost-reflective
and transparent systém of tariffs, and transparency in finarcial
commitments, incurred liabilities and operations;

=y g RS,
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= institute an independent and transparent investment planning process based
on the.concept of integrated resource planning;

» improve the regulatory oversight of the electricity industry, preferably
through the establishment of an independent regulator exclusively for the
power sector;

= enhance the contribution of renewable energy in Sri Lanka's electricity
generation mix; |

* implement legal and regulatory changes necessary to Facilitate the proposed
restructuring, including the enactment of new legislation that harmonizes the
Electricity- Reform Act, No. 28 of 2002, with the Sri Lanka Electricity Act, No.
20 of 2009 (including amendments thereto of 2013 and 2022), and the
functioning of the proposed new electricity sector regulator.

# gstablisha high-level commiitee under the Ministry in charge of the subject
of Finance, similar to the former Energy Supply Committee, to direct and
monitor the restructuring process proposed.

PRESENT-DAY ELECTRICITY INDUSTRY

15:With a history dating back to 1895, the electricity industry in Sri Lanka has
undergone several key reforms including the establishment of the Department of
Government Electrical Undertakings (DGEU) in 1927, and the present-day CEB in
1969 by the Ceylon Electricity Board Act No. 17 of 1969 as. a statutory board to
replace the DGEU. Further reforms took place in. 1983 when the Lanka Electricity
Company Pvt. Ltd (“LECO™).was established under the Companies Act to fake over
the distribution of electricity in selected Jocal authority areas.

16. The next phase of power sector reforms of the GoSL embarked in the Jate 1990s,

necessary legislation “to provide a sound basis for the establishment of power sector
economic; financial, environmental and service policiés,” enabling the power sector
to “operate on sound commercial and business principles after identifying and
removing constraints to achieving this objective” The -objectives of this
reorganization program were broadly outlined as follows®:
The power sector will be restructured to accommodate competition and to
Jacilitate private sector participation in order to create a non-monopolistic
situation within the power sector. The roles of the Government as owner,
regulator and operator will be clearly defined and separated. Sector entities
will be allowed to operate as independent autonomous hodies: The presently
vertically integrated power sector will be decentralized. The decentralized
units will be responsible for their profit and loss and they will be fully
accountable. During this process generation, transmission and distribution
functions will be separated. In the case of generation and distribution, the
function will be sub-divided horizontally to form a number of entities to

€ Vision statement of the Power Sector Policy Directions (1998} published by the iinistry of the thén Ministry of rrigation
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Jorm: strategic business units in accordance with the structure outlined
above.

17. Hence, the stated objectives of this initiative are listed as; to have an efficient and
dynamic power sector that would facilitate economic growth; a reliable supply of
grid electricity to at least 80% of the population at affordable prices; reasonably
priced reliable power supply to the industrial sector to sustain its competitiveness in
the international markets; transparent regulatory processes witers the interests.of
consuiners, investors, and environmentalists will be adequately safeguarded; the
non-monopolistic situation in the power sector to operate on sound commercial and
business principles; substantial investments by the private sector; and reliable
disteibution and transmission: system with losses reduced te internationally
accepted levels.,

18.The above sector objectives were restated as policy imperatives, and the: Publie
Utilities Commission Act No, 35 of 2002 (“PUCSL ACT"} and Electricity Reform Act
No. 28 0of 2002 ("ERAZ2002"} were enacted; through which it was intended that;

* the electricity industry will be restructired to accommodate competition and
to facilitate private sector participation to create a non-monopolistie
situation within the power sector;

= the vertically integrated power sector will be decentralized, and generation,
transmission, and distribution functions will be separated; and

» several autonompus independent units will be established to ‘take over the
functions of gemeration, transmission, and distribution of eleciricity, and
these sector entities will be-made fully accountable and responsible for their
profit-and loss.

The Minister was granted the power to operationalize these two Acts with a Gazette
notification. The: PUCSL. Act was published in the Gazette in 2002 but not the
ERA2002. Instead, seven years later, the Sti Lanka Electricity Act No. 20 of 2009
{"SLEA2009") was eriactéd.”

19.The principal intent of the ERA2002 promulgated in its Chapter VI, the
reorganization of the electricity industry, was absent in the SLEA2009 and
subsequent amendments thereto. Except for the formation of separate divisions
under the CEB to take over the functions of geperation, transmission, and
distribution of electricity, there has been little progress in unbundling the sector to
date. :

20. The Public Utilities Commission of Sii Lanka (“PUCSL”), set up in 2002 as a multi-
sector regulator was empowered by SLEA2009 to regulate the eleetricity industry.
In 2011 PUCSL published Tariff Methodology and Cost Reflective Methodology for
Tariffs & Charges in terms of Section 30 of the SLEAZ2009. However, only limited
silceess in rationaliZing the electricity tariffs has been achieved as full exercise of

? The Minister of Power and Energy piiblished the Scheme for the Reorganization of the Electricity Industry In Srl Lankain
terms of Chapter VI of the Electricity Beform Act Ne. 28 of 2002 by Gazette Notification No:1321/21 dated fanuary 02,
2004, although the Act was not-made operatlonal
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PUCSL's regulatory authority vested in. it by SLEAZ009, has not hieen implemented
mainly owing to the insufficient coiminercial orientation and the weak respofise: to
independent regulatory oversight of the CEB. By 2022, the electricity indistry had
achieved only limtited progress vis-a-vis the original policy goals for the sector,
resuiting in “incomplete sector reforms, weak regulation, and poor utility response
to regulatory initiatives™

21, The PUCSL has issued six separate licenses to the CEB (Generation Licensee,
Transmission Licensee, and four distribution licensees). The General Manager of
CEB is' the Authorized Officer for all six licenses, and these licensees continug to
operaté under the CEB umbreila without the required level of financial separation,
independence, or autonomy. |

22.While the unbundling process remains incomplete, a few companies were
incorporated to provide various services, but their ownership teo was
predominantly with the state. The status of the key electricity sector stakeholders as
of 2002 is summarized below

DPERATING: ENTITIES

Ceylon Electricity Statg-owned corporation: established in 1969 by the Ceylon Electricity
Board (CEB) Board Act No. 17 of 1969, is engaged in the generation, transmission,
distribution, and supply of electricity. it holds a dominant. position in
generation (generates around 70% of the total installed capacity
oomected to the grld) and d]Stﬁbutloll tholds 4 out of 5 d}stributit:m
The CEB has flve subszdianes Lanka Eiectricaty Company (Pvt) Limtted
{LECQ); Lanka Coal Company {Pvt) Eimited {LCC), LTL Hoidings (Pvt} Limited
{LTL), and Sri Lanka Energies {Pvt) Ltd {SLE) and in addition the
Trincomalee Power Company Limited, a joint venture set up in 2011 to
build and operate the proposed Sampur-Coal Power Plant.

| Lanka Electricity Private limited liability company incorporateéd in 1983 undei the
-Comipany (Private) Companiés Act for electricity distribution. 54.8% and 43.6% (a total of
. Limited: (LECO) | 98.4%) of the shares are held by the CEB and the Treasury respectively.
5 Holds & Distribution License and purchases bulk power from GEB and
distributes to areas in the:Western and Sothern Prayinces,

“Lanka Coal Company | Incorporated under Comipanies Act No. 7 of 2007 to procure and supply
{ {Private) Limited {LCC) | coal for coal-fired thermal planits. Presently, the total coal requirement of
' ‘the Lak Vijaya Power Plant {LVPP} at Norochcholai s supplied by LCC.
' Shares are held by CEB (60%), the Ministry of Finance, the Sri Lanka Ports
[-Authority; and the Ceylon. Shipping Corporation.

® Asian Developmient Bank: $ri Lonko Energy Sector Assessment, Sirategy, and Roodmap; ADB, December 2019, ADBS
country report Assessment of Power Secfor Reforms in Sii Lanka published in 2015 has observed that Srl. Lanka's “power
sector remains neither independently operated nor independently regulated, pricing for electricity Is still inefficient ..”."
The same observation is echoed in the subsequent ADB report of 2019 {referenced above), 5" Lanka Energy Segtor
Assessment, Strategy, ond Roadmaps, wherein is Has-stated that the “..six licensed entities embadded withiii CEB do not
have an independent ownership structure and management....

Page 6 of 30
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LTL Holdings {Private
| Lirhited (LTL)

established in 1982 as a joint venture between CEB and European
- investors Bonar Long of Scotland: Manufactures highsguality transformers.
Exports about 50% of the production after meetlng the country’s
- requirements. Has  diversified Into engineering, procurement, and
construction contracting of mdjor power projects, incfudmg: transmission

substations and power generating stations,

| BEGULATORY ENTITIES

| Public Utjlities
Commission of Sri
Lanka (PUCSL)

 Set up as a multisector regulator by the PUSCL Act Nos 35 of 2002 hot-was
{ unable-to carry oui its regulatory functions untit the Electricity Act No. 20

- of 2009 was enacted, as the ERA2002 was not made operational. Is the

| technical, economie, commercial, and safety regulator of the electricity
} industry. The five-member commission Is appointed: by the mmister-in—_
| charge of policy development {in agreement with the Constitutional:

- Council, which-existed before the 20?' Anmieridment to the Constitution)

‘Srilanka Atorile
Eneigy Regulatory
Council (SLAERC)

{ Lanka’s obligations inder intern
_ nonpmlrferat‘ionl and safeguards that to which Srilankaisa party.

| Established in January 2015 under the Sr Larika Atomie Energy Act No, 40 |
[0F 2014, As per the provisions of the-Aex, is charged with the resporisibility

. for reguiation of praciices involving lonizing radlation, conducting activities |
-for nuclear or radiofogical emergency management, ensuring the safety | ;'
and security of radiation sources, and ensuring the carrying out of Sri |
ational conventions. on nuclear safety, |

Sri Ltanka Atomic
Energy Board (SLAEB)

| A Statutory Bodv estabhsheci bv the Sn Lanka Atomlc Energv Act No 40 of :

2014, has. a wide range «of applications ih /hany fields that can make a |

| significant: contribution to the development of sectors in Sii Lanka. The |

SLAEB: has the respensibility of facilitating the utilization of radiation and
radioisotope technology in medical, agricultural, industrial, energy, and |
environmental sectors. The original regulatary functions of SLAEB have
been transferred tothe:Sri Lanka Atoric Energy Regulatory Council.

Sri Lanka Sustainable
Energy Authority
' (SLSEA)

Established in 2007 by SiT Lanka tinder the Sustainable Energy Authority |
Act No. 35 of 2007. lis objectives are to, (i} assist in formulating the |
national energy policy; (if} identify, conserve, and manage alk tenewable
energy resources and: appropriate conversion techinologies, conversion, |
and utilization norms and practices; {iii} promote the development of |
renewable energy projects through private investment;-and {iv} to conduct |

resaarch on the development of indigenos resoiirces.

| OTHER GOVERNMENT ENTlTIES

Mmlstry of P.ower and
 Energy

Po]icy formu]atmn in canform:ty with the prescribed Laws, Acts, and {
Ordinanges.

23. As seen above, the electricity sector continues to be centralized and state dominated
with answerability and accountability lines to the government, instead of the
regulator and the customers of electricity. Like other countries, the sector has not
been subject to rapid structural changes such as decentralization and vertical and
horizontal unbundling. This has prevented the sector from infroducing competition
into a virtually monopolistic industry denying, ultimately to the public, economic
efficiency gains, improved quality, and affordability. The current industry structure
is given in Figure 1 below.
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POWER PURCHASE AGREEMENTS
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24. In summal‘-}ﬂ the C’ommitteet i'd'entified. the -'foll'b.wingf _el_emen't's in the above structure
during its deliberations:

* CEB has a (statutory)® monopoly in transmission and is the single buyer;
hence; the CEB dominates the sector value chain.

* CEB is dominant in power generation as well, because of the high share of
generation capacity owned and operated by the CEB’s Generation Licensee.”

=  Six Strategic Busiriess Units {"SBU"s), each headed by an Additional General
Manager of the CEB have beéen set up. They are under the administrative
control of CEB’s Geéneral Manager and the Board. The lack of legal and
financial autonomy and separation .impacts the accountahlhty and
transparency of the SBUs. -

» CEB’s influence and presence are felt even in ventures such as LTL and LCC
hy its shareholding in these companies.

? Section ¢ {2) of the SLEA2009
¥ 4 2021, CEB generated 76% of the country’s total energy demiand of 16,716 GWh, while the CEB and IPPs {induding

small power producers) owned 3,040 MW and 1,245 MW of generation capatlty respectively.
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RESTRUCTURING OF SRELANKA’S POWER SECTOR + 2022 ONWARDS
._2'5;’1‘Wenfy ye'ars' since th'e passage tsf t’h'e E’RATZOU’Z, mnlti’pies t:t*’fses féced 'by t’he

.mdﬂstry refm'm an lmnledlate prlorlty for the G‘OSL. The GoSL has pledged 1;0 chart a
new path towards converting the country’s vertically integrated. and largely
inflexible state-owned utility into an efficient and dynamic organization, a
requirement for separating and defining clearly the roles of owner; operator; and
regulator.

SECUJENCING REFORMS
26.The Committee is of the view that the GoSL must pursue an overall “Reforms

Package” and not engage in stand-alone ad ho¢ changes. Faced with the need to
address imimediately the ¢urrent erisis in the sector: the Committee is also of the
view that the GOSL mist considér 4 four-pronged approach, but within a stated
timelinie-of niot fiore than 3 months.
* Enact an "Electricity Sector Reforms Act” (“ESRA") for reorganizing the
eliec‘trici‘ty industzy By‘ setting up "th'e successbr ent'ities and repealmg the

be_c.omg ope_rai:.l_@nal, / '_1.: -th:e-:s.ame: tim_e_, t_hg .Sn ._l,.anka E_l_e_.ct:nmty Aci_;, .Na .2.0 ﬂf

2009 should be suitably amended to synchronize with the provisions
contained in the ESRA. o

® After the proposed reforms are achieved under ESRA, a new Electricity Act
should be enacted as single legislation that will deal with all aspects of the
electricity sector.

* At the stage of enacting the new Electricity Act, establish a dedicated
independent regulator for the-electricity sector; possibly by reassigning the
PUCSL’s mandate, At that stage, to ensure legislative integrity, the provisions.
relating to the functioning of this regulator ¢an be incorporated into the new
Electricity Act as a separdte section instead of having multiple acts™

* In the interim, take immediate meastires to deal with the cash flow crisis of
the sector, and treat the accumulated debt in.a way that such debt will not be
a hindrance to the envisaged reforms. Reduce the exposure to fluctuating coal
and fuel prices leading to some degree of tariff reduction on behalf of the
public.

“MONETIZING" THE REFORMS PROCESS AND IMPROVING SECTOR GOVERNANCE

27.The Committee recognizes that a consensus has now been resched on the need to
reform the sector. As attracting investment into the sector is a key priority and a
desperate need, the GoSL must utilize the reformis process itselfas a marketing tool

and. an invitation to investors. Clearly defined outcomes, a well-thought-out set of’

reform strategies to achieve those outcomes, and a clear and enforceable
implementation schedule with legal provisions that makes the reform gains

*! Simitar models have been followed in most comparable jurisdictions, inchiding Inidia,

el
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irreversible, and operationalized through a well-publicized transparent process will
bring credibility and certainty. This in turn will enable the sector to attract the
necessary funding and investor commitment from the early stages, without having
toawait the completion of the reforms.

28 The “Reform Process” itself is of value to enhance investor confidence and is much
needed when looking back at the track record of the government in the past
regarding its management of the sector. Designating a high-level authority to be
accountable for implementing the reforms. pracess, as suggested in paragraph 33
will complement this approach.

29, The GoSL must take tangible steps to enhance sector credibility to make it attractive
to serious'investors. 5ri Lanka needs to moye away from practices such &s accepting
unsolicited proposals towards a procurement framework that is transparent, fair,
and competitive. Such a step will enhanice thé sector’s ability to access financing
from funding sources that prioritize environimental, social, and governance {“ESG")
considerations, Projects that are procured through direct negotiations are viewed as
high-risk projects due to the inherent political risks that come attached to such an
arrangement. Following a transparent & competitive process will. also enable
attracting developers with strong repute & experience, which is another key
consideration for the long-term financial sustainability of the sector.

ASPECTS:OF AN ENABLING ENVIRONMENT
30.The broad policy environment for electricity industry veform must strive to achieve
a market structure that,
* does not allow for preferential treatment or advantaged positions of ‘certain
players relative to others in the market;
" deals with barriers to entry for new market entrants;

* supports pricing that is cost reflective: and subject to the discipline of
competitive market:dynamics; and .
* has a strong regulatory and oversight regime, independent of government to
guard against anti-competitive behaviors by industry participants.

31. Sri Lanka’s existing model of & Vet.‘tically'- i'n'te:gra'te{l' monopoly vested in a statutory
board does not foster this market development. Operation and development of the
el'éctri'ﬁi"ty" markef éhvisi"bned tannot 'be re'alized withdut the creat‘ion of certain
market rules_, reg_uiatlons, and instrumernts,. whlch Qpl_;_-l atwnaiize" the sector-
policies and form the basis of the electricity market, as well as ancillary issues such
as tax policy; exchange rate protection, etc. Some of the key characteristics refevant
to the proposed electricity market incliude the following elements:

» Tariffs based on prudent cost expenditure and efficiency through the
electricity value chain, which reflect the cost of service, including the return
of and on capital from equity and debt;
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Industry ‘participants that respond to incentive-based electricity tariff
structures including penalties attached to the quaiity of service expected;

The elimination of conflicts of interest in the ownership and operation of
assets;

Fransparency in sector financial commitments, and incurred liabilities;

Use of integrated resource planuing (longterm planning across the
generation, transmission and distribution sectors) to align interments in the
generation, tfransmission, and distribution assets;

Commitment to the decarbonization of Sri Lanka's electricity industry, in
keepingwith Sri Lanka’s international obligations and energy security needs;
Transparent procurement processes aligned with. technically driven long-
terim iritegrated planning;

In regulated sectors of the electricity miarket, the procurement of electricity
infrastructure that ensures cost efficiency and fiansparency, consistent with
Improved regulatory oversight;

self-financed electricity sector that can.attract capital;

Equity, where low-income customers have equitable access to electricity;
Background condiicive to the future establishment of an efficient electricity
trading market.

ASPECTS APPLICABLE TO GENERATION, TRANSMISSION & DISTRIBUTION

policies must also specifically target the unbundled elements that would take over
the functions ‘of generation, transmission, distribution, and sale of electricity. Key
responsibilities of the successor entities will include the following;

GENERATION

Energy security via the provision of #dequate generation capacity
Operational efficiency (eg, heat-rate and duty cycling), including
maintenance and spare parts-acquisition;

Utilize new technologies to increase reliability and resilience and reduce the.
requirement for spinning reserve, including from thermal generation
stations; ”

Economic security {balance of payments, exchange rate, etc.), via investment,
in and utilization of indigenous resources to reduce dependence op imported.
fuel;

Align generation investment with ¢limate commitments to meet international
obligations.

Page 11 0f 30
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TRANSMISSION

= - Alignment of investments in generation, transmission and distribution
irifrastriicture;

* Transparent gerieration dispatch on merit order-of costs;

» Ensuring a flexible and resilient network capable (both in terms of physical
and human capacity) of connecting distributed generation capacity,
integrating intermittent resources [NCRE-based generation), and advanced
technologies while maintaining system reliability;

= Efficiency transmission network (e.g, low technical losses).
DISTRIBUTION AND SALES

* Efficient revenue cycle, which includes strong billing and collections
practices;

* Investment in technology 1o allow for efficient metering, billing, and reventie
collection, and to encourage self-generation at the retail level;

= Efficiency in the distribution of electricity {e.g, low teckinical and commercial
losses),

KEY POLICY OBJECTIVES

33.In its attempts to identify the scope and scale of the problem and to propose a
pragmatic approach to restructure the electricity industry of Sii Lanka, as already
explored in the discussion above, the Committee has identified the following key
strategies-as necessary for meaningful reformi of the electricity ifidustiy:

* Define a pational electricity policy (Integrated Electricity Policy) that
positions the private sector as the driver of the electricity supply industry on
funding, innovation, and leadership, and creates an environment that fosters
private'sector participation;

* Unbundle the sector to establish independent entities to manage the
generation, transmission, distribution, and sale of electricity, and to promote
market.competition in‘these subsectors;

® Ensure financial selfsufficiency of the new entities tliroiigh a cost-reflective
and fransparent system of tariffs, and transparency in financial
commitments, incurred liabilities and operations;

= Institute an independent and transparent investment planning ) process based
on the concept of integrated resource plannirig;

" Improve the regulatory oversight of the electricity supply industry,
preferably through the establishment of an independent. regulator exclusively
for the power sectory

“ Enhance the contribution of renewable energy in Sri Lanka’s electricity

generation mix;
P E g/ : ? Page 1201:3[%‘/
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= Implement legal and regulatory changes necessary to facilitate the proposed
restructuring, including the enactment of new legislation that harmonizes the
Electricity Reform Act; No., 28 of 2002, with the Sri Lanka Electricity Act, No:
20 of 2009 (including amendments thereto of 2013 and 2022), and the
functioning of the proposed new electricity sector regulator;

» Establish a high-level committee under the Ministry in charge of the subject
of Finance, similar 10 the former Energy Supply Committee, to direct and
maonitorthe restructuring process proposed;

* Establish a dédicated tribunal for enforcement and resolution of disputes
arising out of sector uperations.

These items are discussed below in greater detail.

NATIONAL ENERGY POLICY, INTEGRATED. ELECTRICITY POLICY; AND LONG-TERM

PLANNING. FUNCTION

NATIONAL ENERGY POLICY

34.The Committee recommends that for the long term GoSL considers setting up a
National Energy Commission {“NEC”), including representatives from Kkey
stakeholders such as the Minjstry of Finance and the Ministry of Power to carry out
the overall national Jevel planning function for the country’s total energy aspects:
The: NEC will have a combination of appointed and ex officio members; with the
Tormyer selected based on stated criteria relevant to the function 6f long-term.energy
plansing: The NEC need.nst be & permanent body but be designed to be. mandatgrily:
and automatically constituted at specified intervals (e.g., once every 3 or 5 years} to
formulate the {3- or 5-year) National Energy Policy (*NEP”). The law can include
provisions: relating 1o the constituent elements of the NEP and the criteria that

should be-followed in selecting the non-ex-officio members of the NEC.
NATIONAL INTEGRATED ELECTRICITY POLICY {“NIEP”)

35.The current legislation governing the electricity supply industry requires having in

place a national policy. The PUCSL Act and SEA2009 are both premised on the

pursuance of a coherent National Integrated Electricity Policy ("NIEP”) and the need

to regulate the géneration, transmission, distribution, supply, and use of electricity

in terms of that policy. Therefore, the Commitiee strongly recommends the
formulation of the NIEP that reflect dynamically the changing socio-economic
conditions and socfetal aspirations.

LONG-TERM PLANNING FUNCTON | )

36. Long-term planning of generation, transmission, and distribution will guide the
development of Sri Lankan power and enable integrated resource planning.
Demonstrating that the sector has a stiong energy demand and supply planning
process is eritical to give comfort to investors including those wnllmg to invest in
rentewable energy.

37.With the introduction of an Independent System Operator ("IS0"), as discussed

below, the 1SC-should be designed to be capable of independently carrying out the
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long-term planning function in close collaboration with the transmission licensee
and other relevant entities.

STRUCTURE AND STATUS OF THE CEB

38, The CEB was set up in 1969 by an act of the Parliament with a separate legal
personality. Being a state entity, CEB over the years easily retained, enhanced, and
defended its monopolistic and dominant position. As a result, its ownership and
operational structures, including the administratively set up SBUs,** do not render
the CEB amenable to operate as a commercially viable entity responding to the Jaws
and regulatiorss of a regulatory model that seeks to attract much-needed financing
from sources other than the government, whilst ensuring uninterrupted supply of

" electricity at sustainable costs.

39. The sector reforms to achieve these imperatives, as first envisaged under Part V1 of
the ERA2002, cannot be realized if the CEB is to continue in its currént form. The
emergence of new independent: legal entities corrésponding to an unbundled sectoy
will result in the repeal of the Ceylon Electricity Board Act, No. 17 of 1969.
Companies Act No. 7 of 2007 (as amended), has introduced a mature company law
regime, with built-in checks and balances and accountability mechanisms, which can
be speedily and easily resorted to. Sector entities, that are set up under the
Companies . Act, will be subjected to scrutiny, oversight, and accountability fo a wider
stakeholder group hncluding employees and consumers, not only by the sector
regulator but also under the Conipanies Act, which provides a direct accountability
route, especially in governance, 1o the stake¢holders. Public listing, 1f opted for, will
further strengthen the oversight mechanism with an additional set of good
corporate governance principles of a listed comipany becoming applicable, Share
pwrership by the State, therefore, should be carefully decided not to exclide other
oversight mechanisms or take away the autonomy of an “independent commercial
entity” orrednce entities” attractiveness to investors.

40. Targeted interventions:must be in the context of the wider reform. For xample, the
decision on the status of the CEB muist be made, considering the following as the key
eletnetits of a wider reform package. |

»  nbiinidlé the sectoras was also envisaged under-Part V1 of ERA2002;

= Repeal of the Ceylon Electricity Board Act, No. 17 of 1969 to replace the CEB
‘with separate independent legal entities to operate i an unbundled sector;

= Introduce additional market participants, including those needed to take over
existing assets and operations within the unbundled framework;and

= Amend or introduce legislation to facilitate the opening of the sector to
market competition ‘and formalizes the roles, responsibilities, rights, and
obligations of electricity market participants.

2 The Board is appointed by and answerable to the Minister (§3 & §6) and cén bié rémoved by the Minister. He also can
give general or special ditections. as to. the peifoirpance of the duties and the exercise of the powers of thie Board In
relation to matters which appear to him to affect the national interest (§8)
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A SINGLE PACKAGE: UNBUNDLING, CORPORATIZATION AND COMIMERCIALIZATION

41. The Committee is of the view that for the required reforms to be successful and
usher in a ¢hange of culture, iinbundling, corporatization and commercialization
must be done as @ single package. Other countries’ experiences demonstrate that
competition alone will not lower tariffs, but efficiency gains would.

42.The CEB's, and therefore the electricity industry’s operations, strategies, and
behayiors are gravely influenced by the CEB's linkages to the government, especially
given its legal structure is that of a “statutory board” and the legal state monapoly
stafus it enjoys. The current structure provided little incentive for the CEB to actasa
commercially viable or meaningfully accountable ‘entity. A few strategically placed
legal provisions in ‘the SLE2009 insulate the CEB from having to respond to
stakeholder requirements and prevent sector unbundling.

43, Repeal of the Ceylon Electricity Board Act wifl unentangle the sector; allowing the
sector’s inbundling into generation, transmission; and distxibution. New legisiation,
based on the ERAZ002, deﬁ'riiﬁg--‘the structure, and finctioning of the generation,
transmission, distribution, and supply of electricity, system operations, and the
regulatory arrangements enabling the PUCSL to manage the electricity industry -of
‘the country efficiently is proposed.

44, How the sector (and the CEB) is unbundled will have significant implications on the
viability and financial sustainability -of the unbundled components. Assessment of
factors such as the allocation of customers; allocation of debt, allocation -of
generation capacity, etc, requires careful analysis-and planning.

45, Based on Chapter VI of ERA2002, it is proposed to establish new independent
entities under the Companies Act No: 7 of 2007 {0 take over the CEB’s business of
;-jgenefaﬁbn, fransmis"sion; distribution, and sale dfe*lecn-icity; as follows:

paw_er .an__d resp@nsi_bli;gr of e,.nsur.l_ng ultnm.a_te!y uninterrupted PDWEF SUPPIY
and the necessary planning for such.

= One Transmission Company initially to. maintain, operate and develop the
transmission network assets, and to provide non-discriminatory open access
to the transmission system for use by any generating company, subject to
payment of the transmiission charges.

s Toiir independent comipanies; initially to take over the electricity distribution
and sale business of the CEB's current four distribution divisions. LECO will
conitinue without a change to its Corporate status as a separate distribution
licensee, and the curietit demarcation of boundaries of these licensees can
remain unchanged™ at the initial stage.

“"_3 ERA2002 proposed to formn the DISCOs companies after amalgamating distribution operations of CEB and 1ECO, Since
the CEB has been functlonmg with four separate dismhutlan ﬂwismns far miany years already, it is advisa’ble to keep the
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= Six independent companies to take over the business of CEB’s Generation
Division comprising the Laxapana Hydropower Complex, Mahaweli
Hydropower Complex, Samanalawewa, and othér hydropower plants,
Norochcholai Coal Power Plant; oil-fired thermal plants owned by the CEB
{Kelanitissa, Sapugaskanda, barge, etc.), and the Mannar Wind Power Plant.
In deciding the policy with regard to the ownership of thiese 6 cormpanies, the
Committee recommends that due regard be had to the multiple uses of water
resources governed under different legal regimes including the Mahawelf
Authority Act No. 23 of 1979 and the Irrigation Ordinance No. 32 of 1946 {as
amended).

46. It is further proposed to establish two separate entities under the Companies Act No.
7 of 2007 as follows;

» One company to act as the custodian trustee, and to manage the CEB
Provident Fund and GEB Pension Fund of the CEB employees opting to take
p employhient in the siccessor entities discussed above, and

= One conipany to take over those functions and activities of the CEB other
than those entrusted to the successor companies urider 45 above:

47.The Conversion of Public Corporations or Government Owned Business
Undertakings into the Public Companies Act; No. 23-0of 1987 can be used to transfer
the assets of the CEB to these successor entities. These entities should be
independent, managed by their own, and separate Boards of Directors, strictly in
line with the corporate governance principles as enunciated in the-Companies Act
No. 7 of 2007. 1t is important that in the structuring of these new entities the
following pre-existing ¢onflicts of interest situations are eliminated.

= Between the utility and the policy makei {through-ownership)

» Between the utility management and tradé unions (through memberships)

= Between planning and operations (through functions)

* Between plant dispatch and ownership of generation assets (through
function)

48, Legally unbundling the businesses of generation, transmission, and distribution of
electricity under independent boards of directors would increase transparency as
the separate functions would develop auditable independent financial statements
and transactions governed by legal contracts. Further, tariff determination by the
PUGSL would be: direct and transparent, largely helped by the separate fipaneial
statements and the ease of determination-of a reasoriable rate of return based on the
specific risk profiles of the businesses.

49. Upon the CEB’s transition from 4 statuary board to several companies, 100% shares
of these successor companies as well as the shares of other companies (LECO, LTL.
LCC, etc.) presently held by the CEB, will be transferred to the Secretary to the
Treasury. The Committee believes the current SBU structure should not be
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replicated using the Companies Act by vesting the share ownership of the newly set
up companies in one entity or person, government or otherwise.

50. Decisions such as the number of licenses, area demarcations for distribution
licensees, etc., must be in principle made based on well-published intelligible criteria.
that are best calculated to achieve competition, a better qualify of service,
reasonable costs, and meeting of universal service abligations targeting the poorand
the vulnerable. Some of the specific broad policy considerations relevant to
generation and transmission are farther discussed below.

TRANSMISSION NETWORK; SEPARATION OF TRANSMISSION AND BULK

PURCHASE/SUPPLY SERVICES ;

51. CEB: currently holds: six Heenses, including the Transmission License, which is also
responsible for the bilk purchase {purchase from both CEB and privately-owned
generation) as the “single-buyex” and hulk sales {bulk sales of glectricity to the CEB
Distribution Licensees and LECO). The transmission function and the bulk purchase
and supply funetions are different businesses with different risk profiles and are no
compelling reason to keep these businesses bundled together.

52.The transmission function is a ndtural monopoly business and may be relatively
easier to attract investments to the sector, The Transmission entity must be subject
to appropriate regulations given such being a monopoly whilst ensuring that its
independence to pperate as a commercially responsive entity in a regulated sector is
npt 't_:ompr.om:i'sed.

53. The Committee projprés the ﬂi'st:ﬁntinuaﬁbn. of the single buyer provision in the
cilrrent structure, which restricts the sale of energy by the Generations Licensees
only to the Transtmission Licensee to provide for introducing wholesale competition.
and open access in the future.

54.]t is proposed that the bulk power purchase and sale be carried out by the 1SO with a
mandatory Bulk Supply Transaction Account (“BSTA”}, and & Transmission Licensee
mainfains and pperates its network assets on a2 non-discriminatory basis, to ensure a
level playing field, To achieve this objective, the law must enable Power Sales
Agreements (PSA) that allow direct contracting between generators and distribution
companies, or between generators .and individual bulk customers, when the
necessary conditions. (preferably pre-determined) for a functioning bilateral market
areachieved. | "

55. To avoid the rigk of the “single:buyer” bulk purchase and supply licensée becoming
an obstacle to achieving a functioning bilateral or wholesale market, it is proposed
to limit the term of Power Sales Agreements (PSAs) for bulk sales to distribution
licensees, and to allow Power Purchase Agreements (PPAs) for bulk purchase to be
assigned or novated.
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ESTABLISHMENT OF THE INDEPENDENT SYSTEM OPERATOR {150}

56 Currently, energy dispatch (e.g., the calling of generation stations to generate
electricity to match the real-time system demand) Is undertaken by the CEB’s
National Control Center functioning under the GEB Transmission Licensee. This
presents a clear potential for coriflict of interest as CEB also owns generation assets,
resulfing in allegations of possible anti-competitive behavior (such ds preferential
treatment of CEB-owned generation)™.

57.The establishnient of an IS0 that is legally separate (inclnding from the
Transmission Licensee] would substantially reduce the potential for conflict of
interest. The 1SO will have the short- and long-term obligations that are customary
for an IS0 to perform, defined separately from the functions of the Transmission
Licensee,

58, The 15O shall operate a transmission.system to provide a non-diseriminatory open
fransmission service for all generators. It shounld be a separate and independent
legal entity with clear accountability to the regulator; generators, distributors; and
tonsuners. lts accountdbility could be achieved Jargely by the publication. of daily
dispatch reports and accurate cross-bpundary energy measurements. The functioiis
currently performed by the National Coritrol Centershould be absoibed by the 180

59. The IS0 miust be specifically and strictly mandated and empowered to provide
uninterrupted power and should be vested with appropriate budgets, human
resources, and planning authority, to ensure that the 180 does not “shift or shirk” its
responsibilities. The relevant laws and regolations should differentiate 150’s
“planning authority™ from that of the overall “seéctor policy and planning”. The
Authority of the IS0 should include the power to develop formal rules, and
regulations, using the enforced Self-Regulation method,™ which allows the IS0 to
carry out its responsibilities in a transparent manner without interference from
third parties. (ISO’s links to long-term planning are further discussed in paragraph
64).

In the above context, the proposed structure of the: electricity industry is given in
Figure:2 below.

ENSURING COST-REFLECTIVE TARIFFS

60: Cost-reflective tariff is already ensured under law. The issue has been-the failure of
the sector institutions to respond to this requirement commercially. Therefore, it is
proposed to strengthen the legal provisions for implementing a cost-reflective tariff
and adhere to the published Tariff Methodology for revising tariffs* A tariff setting
founded on the principles and assumptions of cost recovery and financial viability of

to: audit the CEB’S d:spatch records has been a oontinued prohlem for the: PUCSL, and the absehce of Independent

:venficatmn of the plant dispatch calls into guestion the reliability of the process,
5 seif-regilatory mechanism where the organization makes its bwi rirles biit st subimit them to a regulatory agency

for approval.
It should be understood that a cosf reflective tariff does not mean passing the tosts, with inherent: inefficiencies, bad
planning and poor finaricial management to the electricity consumer.
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all independent entities will be a prerequisite for attracting investments to the
power sector. A tariff will ensure efficient use of the network, fair allocation of risks,
and provide incentives for improving performance, transparency, and fairness, as
well as adherence to prudent expenditure by the licensees.

POWER PURCHASE AGREEMENTS
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FIGURE 2 — PROPOSED STRUCTURE OF THE ELECTRICITY INDUSTRY

STATUS AND OPERATIONS OF THE BULK SUPPLY TRANSACTION ACCOUNT [“BSTA")

61 Implementing a fully operational BSTA will significantly enhance the financial
transparency-of the Transmission Licensee” In any event; already the CEB as the:
Transmission Licensee is required to establish and maintain the BSTA as per the
approved Tariff methodology of the PUCSL issued under Section 30 of the
SLEA2009.

62. With the implementation. of the proposed reforms, the 150 should be legally
mandated to operate a BSTA that is subject to independent anditing and heavy
penalties based on audit findings. The financial data of the BSTA should fully reflect
all direct and indirect costs associated with the purchase and sale of electricity
through the BSTA {including payments made under PPAs including those of small
power producers).”

17 B$TA will improve the financial discipling of the Transmission Licensee, becapse in situations of cash shartfalls, its fiability

witl be limited to-the funds availabla in the BSTA.
- ™ The BSTA reflects the rash flow situation of the sertor dynamicatly and allow the decision makers to monitor the cash

situation i felation to demaiid at anygiven tine.

L Ads B g\ A




REPORT OF THE CABINET-APPOINTED:COMMNTEE ON POWER SECTOR REFORMS

63.As an immediate step, a BSTA should be physically established in a recognized
licensed commercial bank, to immediately separate the cash flow of CEB's
generation, transmission, and distribution licensees, and to allow them to operate
independently.’ Further, along with the establishment of the BSTA, the Additional
General Managers in charge of licensees should be permitted to operate their
business units independently until the ESRA. process is complete and CEB is
abolished,

LONG-TERM PLANNING FUNCTION

64. The 1SO should be designed to be capable of independently carrying out the long-
term investment planning function in. close collaboration with the Transmission
Licensee and other relevant governmental and non-governmental entities. The 1SO
will be subject to the oversight of the regulator.

65. Demonstrating that the country has a streng energy demand and supply planning
process is eritical to give comfort to investors including in renewable energy The
Committee recommends entrusting the respongsibility of overall natipnal level
planning to the National Energy Commission proposed in paragraph 34, in addition
to'the formirlation of the national electricity policy.

TREATMENT OF GENERATION ASSETS

66.The business of CEB’s Generation Division should be financially unbundled and
taken over by separate corporate entities. It is recommended that the separation be
both assét-based (corporate entity per generation unit) and capacity-based
{combining generatiori systems under one corporate entity), best calculated to
achieve the key ﬂbjectwe of appropnate market competition and ensure transparent
costing and prlcmg

67.The Committee proposes that Mahaweli Hydropower Complex, Laxapana
Hydi'op'ower Complex, Samana'iawewa, an‘d other lij'?drbpﬁwer "p‘laﬂt's N‘Grﬁbhcholai
S_apugaskanda,;_:bang_e_, e_tf:.J_ and_ _the_Mannar Wi-nd. Powe_r .Pla_nt ShQ.llld be .-o.wned and
operated by separate and distinct: corporate entities functioning as stand-alone
companies. Their ownership structures can also be decided based on energy type
{eg., hydropower, thermal, wind, etc) or on their suftability for public-private
partnership (PPP) considering which plants need to be retired.

TREATMENT OF FINANCIAL ASSETS, ACCUMULATED DEBTS AND: HUMAN RESOURCES:

68. Decisions in asset and liability allocation, valuation (e.g,, 1 whether assets shiould be
impaired}and capital structure will impactthe go-forward tariff required to support

* The “step 1% suggested by the CEB Managerrient in its submissions 16 the Committee.

. Another option 5 4o retain the ownership of the CEB'5 geperation: asset in one: enitity and vest full operstional and
manageément authority In separate corporate entities, with strong safeguards to prevent: any interference by the asset
owner, In the oparations; or-the operator expecting the assef owier fo invést to dévelop the ssset, In this miodel, strict
separation betweer the owner ahd operator could discourage the operator making Investments to develop the asset and
encourage the operator to lobby the GoSL for fiseal suppoit as a pre-condition for low-cost electricity td meet unjversal
service obligations {"USOs™}. Strafegic use of econpmic regulatory strateglas by. the sactor regulator can be successfully
used to encotrage the uperators to Invest in the assets arid profit mainly throigh efficiency gaing. The:NBV of the asset at
the point-of migratior: will form & key criterion in making this decision.
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different entities. The total debt of the CEB as of August 31, 2022, had soared to
approximately LKR 333.5 biflion {USD 904 million)* comprising payments (in both
foreign currency and LKR) owed to suppliers of goods and services and outstanding
payments for fuel and energy purchases {coal, CPC, IPPs and renewable-based
energy producers) amounting to LKR 196.2 billion (USD 532 million), and
outstanding loans {commercial banks and LECO) amounting to LKR 137.3 billion
{USD 372 million}.

69. These: legacy liabilities will have to be dealt with using innovative financial
engineering ensuring that they do not stand in the way of the sector attracting
investments and achieving financial sustainability moving forward. One of the
strategies is to ringfence and separate the ligbilities placing them in a suitable
entity to be settled aver a period. Dedicating a small part of the ‘tariff, initially
through a legal provision, can be a strategy to settle over fime the debts so placed in
such entity. This mechanism should be recognized in the tariff methodology and
reviewed in the subsequent years based on the financials of the entities.

70. With the implementation of the proposed ESRA, the assets of the CEB, including the
Treasury; enabling the Treasury to decide on the best method to monetize those
assets and use the proceeds for investment in the sector and towards lessening the
debrburden. Monetization can be also achieved through the public listing, which will
ensure a transparent: method 1o arrive at the'best market price. The listing will also
bring to the sector the added henefit of the discipline and transparency of the
securities regulator. Holding or disposal of shares by the Treasury should ot create
ownership structures that give rise to conflicts of interest in the unbundled
electricity industry.

71, Sector human resources can be transitionied to the successor entities. Sri Lanka has
multiple precedents of such transitions. The social security funids (CEB Provident
Fund and the nor-contributery pension fund) of the CEB can be managed by placing
them under legally and financially separate and independent management.
Dependingon fhie entities that would be formed, a decision could be taken,strictly in
compliance with the labour laws and recognized employee rights, as to how those
funds could be managed in the future ensuring that there is no reduction in legally
entitled benefits of the current CEB employees consequent o the proposed
structural changes.

DECARBONIZING: TAPPING INTO THE GLOBAL FINANCES TO DEVELOP RENEWABLE ENERGY

72.The Commitiee recoiiinends, in the context of decarbonizing and deyeloping
renewable-based electricity, wheeling should be allowed to selected projects to
minimize off-taker risk factors of new renewable energy projects, The addition of
new renewable capacity is expected to bring down the average generating cost and
hence the tariff charged to customers. $ri Lanka needs to move expeditiously
towards hieeting its climate and carbon footprint reduction commitments, which
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will enable Sri Lanka to access global climate funds, The country is currently
severely challenged tapping into global capital markets. Creating an enabling
environment, therefore; is paramount to attracting global capital investments to Sri
Lanka's renewable energy sector:

73. For renewable energy to make significant in-roads into the power generation mix of
the country; and to-address climate change concerns it is necessary to make suitable
provisions in. the proposed new legisiation {i.e. the Electricity Act that will
subsequently replace the ESRA) to provide the legal and regulatory chdnges
required to stimulate the contribution of reneéwable energy in the eneérgy mix. Such
regulatory changes may include, for examiple, requiring the transmission system
gperator or adistribution company to upgrade its system at a reasonable economic
expense to connect renewable-based producers; subject to specifying how the cost
of upgrading the system may be shared between the parties,

ELECTRICITY TRIBUNAL

74, Consequent to the proposed reforms, the electricity industry will evolve from the
current substantially law-based dynamic: to that of a contract-based operational
reg‘i‘me The effecﬁvene'ss of the sector will 'be‘ based on ‘the efﬁc:“ency and eﬂit:acy

Wh]Ch dlsputes are: resulved

75.1n an unbundled sector, the continuity of electricity supply from generation to the
end-user will depend on each sector entity in the electricity value chain fulfilling its
license and contractual obligations, including non-discriminatory access rights. Ifthe
sector is to achieve the required dynamism, contractual disputes and enforcement
cannot be delayed. Further, the nature of the disputes will be such that the
traditional court-based dispute settlement and -enforcement mechanism will not be
very effective. _

76.1tis prﬁbosed; therefore, that a special tribunal (“Electricity Tribunal™) be set up, as
a separate section in the ESRA, with powers to adjudicate on operational aspects of
the electricity industry and make binding determinations” The: Electricity Tribunal
will include such number of members who will bring legal, managerial, technical,
and judicial perspectives to the dispute settlement process. It can be chaired by a
person with judicial experience (including a senior judge on.secondment) appointed
by the Chief Justice andjor the Judicial Service Commission. Other members could be.
nominated by the Minister with the d@pproval of the Cabinet and appointed by the
President. The law should specify tribunal members’ respective qualifications.
Before appointment by the President, the nomination may receive no-objection from
the office of the Chief Justice.

77.The Electricity Tribuiial must have determination and enforcement authority,
beyond what is currently’ conferied to theé PUCSL. Its deéterminations should be
enforceable by the Magistrate’s Court deeming it to be an order of sich Court. An
appeal should lie to the Court of Appeal on very specific grounds, and granting of any

2 section 17{i} of the Puiblic Usilities Comimission Act No. 35 of 2002 linilts dispute settlement to Mediation only,
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interim reliefs should be subject to maintaining the continuity of the electricity
supply.

KEY LEGAL PROVISIONS TO BE {NCLUDED IN THE PROPOSED ELECTRICITY SECTOR REFORM

LEGISLATION

78.The Committee does not wish ‘to present a comprehensive draft Act as the
committee is of the view that the new laws must benefit from the institutional
learnings of the relevant Departments responsible for legislative drafting. The key
provisions which the Committee is .of the view should be included in the envisaged
legislative acts are listed below,

79. The Committee proposes the enactment of the “Electricity Sector Reforms Act”
("ESRA”} to implement, expeditiously, the proposed restructuring proposals as
contained in this Report. The ESRA will provide the required legal infrastructure for
Electricity Reforms Act No. 28 of 2002 should form the principal basis for the
drafting of ESRA. ESRA should amend Sri Lanka Electricity Act No, 20 of 2009, as
necessary to make its provisions:well synchronized with the ESRA.

80. It is further proposed that subsequently a fiew Electricity Act be enacted as a single
comprehensive pisce of legislation for the sector; instead of continving with the
current multiple legislation. The said act will provide for the formulation of national
energy and electricity policy. This Act should be enacted not later than 24 months
from the enactment of the ESRA and should replace the ESRA, Sri Lanka Electricity
Act No. 20 of 2009, and other sector legislation.

81.The Committee also proposes that the reform processas contained in the ESRA be
timeand milestone-based, and the Parliament must, in the ESRA, designate a person
responsible for the implementation of the ESRA (e.g, Secretary to the Ministry in
charge of the subject of Power) and mandate that a report; be placed by such person,
thiough the Minister, before the Parliament on the status of the reforms once in
every three months, until the reform process is completed. The Comumittee also
recommends that the Minister be empowered by the ESRA 1o appoint if needed, at
his discretion, @ Competent Authority for the CEBto ensure smooth implementation
of the ESRA within the CEB.

82. The ESRA must include the following legal provisions:

{1) Provisions designating the Secretary to the Ministry of Power as the designated
person to Ovérsed the reform process and for the Minister of Power to place
before Parliament, once in three months, & status report of thee reform process.

(2) Provisions for the preparation and publication of a Scheme for Transition and
Reorganization of the Electricity industry referred to as the “Transition Plan”, The
legislative provisions, with regard to the Transition Plan, shall include the following:

{i} Transition Plan {“TP*}. which shall be published in the Gazette by the Minister
in charge of the subject of eléctricity and placed before Parliament for its
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information within a period of not more than six weeks of coming into
operations of the ESRA.
(i) Implementation of the TP, including the formation of successor entities, shall
be completed not later than 12 weeks after its publication in the Gazette,
{iif) Treatment of existing human resources.of the CEB.
{3) Provisions separating generation, transmission, and distribution of electricity as
separate and Independent functions in a manner capable of allocating those
'funCtidns to 'the successor erit'itie's' -'that wouid' be set up to take over and operate:

{4) Provisions mandating the Minister to set-up such number of successor entities in
terms of Conversion of Public: Corporations or Government Owned Business:
Undertakings into the Public Corporations Act, No. 23 of 1987. The Minister shall
set.up these companies not later than 12 weeks after the publication of the TP.

{5) Provisions enabling secarities held by CEB in othér énfities that shall stand
transferred to the Secretary to the Treasury in terms of the: Public Corporations or
Government Ownied Businiess Undertakings into Public Corpiorations Act. No. 23 of
1987 to be disposed of in a manner that avoids conflict of interests through share
ownership and in.a manner that is best calculated for the Treasury to receive the
maximum bengfits and f_'urther;_graﬁting; the discretion: to. theé Secretary to the
Treasury to. utilize whole pr part of those proceeds to set off part of the debt
currently incurred by the sector.

(6) Provisions-enabling the transfer of debis of the CEB to a separate entity, the form
of which:shall be decided at the diseretion of the Secretary to the Treasury.

(7). Provisien enabling novation -or assignment of PPAs and such similar contracts
entered into with the CEB to the relevant successor entity.

{8} Provision enabling the Regulator to issue such number of licerises to the successor
entities ‘and for the corresponding -existing license given to the CEB to stand
terminated on the date the fiew License becomes operational.and to amend §19 of
the SLEA2009as necessary to reflect such.

{9) Provisions mandating the Secretary to the Treasury to take such action including
stock market fisting to encourage public ownership and actively seeking strategic
investors into the sector through the ap‘prqpriafe_ successor entities to eliminate
the dependency of the sector on government subsidies within the shortest possible
time.

(10} Provisions énabling the establishment of an Independent Systems Operator (“1S0")
as a separate and independent body corporate. The 1SO shall be made accountable
to the regulator; generators, distribiitors, and consumers. The ISO’s mandate and
responsibility should include (i} provision of uninterrupted power; {ii) transparent
dispatch: {iii} nondiscriminatory access; and (iv) planning, including long-term
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investment planning. The 15O should have the power to formulate the standing
operating procedures which shall be enforceable subject to approval by the
regulator.

{11) Provision mandating the setting up of a Bulk Supply Transaction Account (“BSTA”)
to be operated by the 150 to fully reflect all direct and indirect costs associated
with the purchase :and sale of electricity through the BSTA [including payments
tade under Power Purchased Agreenients {PPAs) and Standardized Power
Purchase Agreemenits {SPPAs)]. The BSTA should be capable of reflecting the cash
flow situation of the sector dynamically and the decision-miakers being able to
monitor the cash situation in relation to demand through the BSTA at any given
time, The ESRA must specifically provide far the immediate. physical establishment
of the BSTA in a récognized licetised commercial bank.

(12) Provisions by which the Ceylon' Electricity Board Act No. 17 of 1969 shail stand
repealed on the day specified for the completion of the TP, which shall not be later
than 18 weeks of coming into operations of the ESRA.

{13) Provisions empowering the Minister to appoint @ Competent Authority to-exercise
all powers as conferred on the General Manager of the CEB in terms of the Ceylon
Electricity Board Act No. 17 of 1969, specifically Section 5 of the said Act, in the
event the Minister is of the opinion that such appoeintment is necessary for the
immediate implementation of the reforins.

{14) Provisions, in a separate section, requiring the Minister, the Regulator, and the ISO,
within.a S]JECiﬁed time;, but not more than six months from the date of énactment
of the ESRA, such policies, rules, and regulatmns that are best calculated, in the
opinion of the Minister, the Regulator, and the 150 fo meet Sy lanka's
international climate commitments refating to decarbonization.

(15) Provisions for hmviﬂiﬁg glectricity trading through a power exchange for
establishing a.competitive electricity market

(iﬁ)" Prcvisions déc’lar’i’ng "i'hat' in“ fhe“- event of an' inconsistencv- hetwé'én the SESRA- and

mc.lu_de.d with _ngard. to inconsistencies tha_t- rn_a.v arise between ESRA and. the
existing sector regulations orlicense-conditions.
{17 Provisions stating that the ESRA shall stand repealed on the enactment of the new
 Electricity Act. =
(18) Provisions to amend the Sri Lanka Electricity Act No. 20 of 2009 (“SLEA2009") to
enstife harmonization with proposals as contained in the ESRA, specifically,
provisions to arierid the following sections of the SLEA2009:
{i) Amend §9 and such other relevant sections of the Act, if any, a!lowing any
entity governed under the Companies Act No. 7 of 2007 to be eligible to
apply for a generation, transmission; or distribution license.
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(i} Amend §13 and such other relevant sections of the Act; if any; by deleting the:
words “with the concurrence of the Minister” so that the licensing decision
would be exclusively within the purview of the regulator.. -

{iti) Amend §16(b) and such other relevant sections of the Act, if any, by deleting
the mandatory requirement to sell electricity generated exclusively and only
£0. Transmission licensees.

{iv) Amend Sections 16, 17, 18, 30, 43 and such other provisions of the Electricity
Act atlowing power wheeling operation, whereby the distribution system and
associated facilities of a transmission licensee of distribition licensee, as the
case may be, are used by another person for the conveyance of electricity on
payment of charges

{v} Amend §17, §24, and §30 and such other relevant sections of the Act, if any,
mandating and enabling Transmission Licensee and Independent Service
Operator {*I1SO”) to: carry out their respective functioris to; (iy develop and
maintain an efficient, coordinated, reliable and economical ‘transmission
system; (ii) procure and sell electricity; {iii) recover costs of wheeling services;
and {iii} ensure that there is sufficient capacity from generation plants to
meet reasonable forecast demand for electricity,

(vi) Amend §30 to enable the setting up of and operation of the BSTA.

{vii) Amend Section 25(3) to remove the 50-meter distance requirement making
Licensee responsible for supplying the: electric fine to the boundary of the
Owner/Occupier's: land

{vii)Amend 5§39 of the act, to grant such additional @uthority, as may be
necessary for the regulator to provide binding determinations that may arise
between contracting entities post reforms proposed-under the ESRA,

{ix) Such amendments as are necessary, eémpowering the PUCSL to deteritiine,

-after a due process, any loss caused due to non-compliance or partial
tompliance of directions, decisions of the. Regulator; vialation of the license
conditions, etc., and to recover such determined amount deeming such to be
a fine imposed by the Magistrate’s court.

{x} Such amendments as may be necessary to enable cross-border electricity
trading’ '

{xi) Repeal and replace §43 with suitable-and simplified wording to reflect the
reforms as proposed by the ESRA.

ACKNOWLEDGEMENTS

83.The Committee Members wish to place on record theii appreciation of the
opportunity to present their views regarding an issue of great national importance.
The Committee acknowledges the support provided by the Hon. Minister of Power &
Energy, Ministry officials, multilateral and bilateral development partners who

S AN v PR




REPORT OF THE CABINET-APPOINTED COMMITTEE ON POWER SECTOR REFORMS

provided technical input, Chairman, Director General, and other staff of the PUCSL,
and Management:and Unions of the CEB for theirvaluable insights:

84. The contents of this report present the joint views of the Committee. Any single or
several of the points, ideas or suggestions cannot and should not be atiributed to any
single’ member hut considered as collective, These recommendations, in Keeping
with the mandatg, are proposed within a short period of 2 montlis, and they are
expected to be dvisary and not binding.

Mr. M, PrOAT. I(. Mapa Pathirana
Secretary, Mmlstry of Power & Chairiman of the Comniittee.

Dr. R, H. 5. Samaratunge .
formenSecretary tothe Ministry of Finance

Mr. M. M. €. Ferdinando

:former Secr t 't.o_' the Ministry of Power & Energy

M. Nlhal' Jayawardene
President’s tounsei & Forimer Legal Consultant to the Public Enterprise Reforms

Director, Mitistry of Power & Energy & Convenor of the Committee
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List of Persons met by the Committee

Annex

No | Person / Organization Date

il H. E. the President 17.10.2022
02 | Hon, Members of the Parliament 08.09.2022
03 | Public Utilites Comniission of St Lanka 06.09.2022
04 | Management of the Ceylon Electricify Board 21.08.2022
05 | Management of the Lanka Electricity Company 21.09.2022
06 | Institution of Engineers 17,10.2022
07 | World Bank (via online) 26.08.2022
08 | Asian Development Bank 18.08.2022
09 | Trade Unions of the Utiiities 21.00.2022

{0

Senior Engineers' Association - CEB

(ii} Engineers’ Union - CEB
(i} Independent Engineer’s Union - CEB
(iv) Trade Union - L ECO
(v} Accountants’ Association - CEB
{vi) IT Union - CER
1 (viiy | Audit Officers’ Associalion - CEB
(vili) | Human Resources Professionals’ Association
{ix) Investigation Officer's Association - CEB

(3

Supplies Officers’ Association - CEB

(xi)

Staff Officers Coordinators’ Assogiation - CEB

(xii)

Accounts Assistants' Association - CEB







List of Submissions Received by the Committee

Annex 01 | Hon. Minister Prasanna Ranatunga

Annex 02 | Hon. Karu Jayasooriya

Annex 03 | Public Utilities Commission of Sri Lanka
Annex 04 | Management of the Ceylon Electricity Board
Annex 05 | Institution of Engineers of Sri Lanka

Annex 06 | Senior Engineers’ Association - CEB

Annex 07 | Gowo 858 owg oddm 0080

Annex 08 | 0.8.8. 8w @eddr 0@
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Q@ (LpaTers) Llesiauey 6IMFsd) YenLodFler QFWELTETITE HEVGUEOLD HTHISLILIBLD.

Q@FWHIIMET FT6L 6T60eM6LUNGD FH6USTL ML I L GTH] OUITMLILITEST [HM/EU6ST hIFEHLEST FibHI L], OFWeD HI L mIFemeTd FHlhdbs /%6,
et Gear O HFHaUed LHMID OFWEHSHINET H9 SSHHED YL WTETLD SHTewliill LD H9-SL1 LfomHmEISE@EREG O LAeVE/ LI
Licw &@Lp CaF a1l fibL gHed GLoalpG o HailgeT alpmislit(pb. Cadlu e1flesPHls GFmeTens wpmid ap@eurLITuISS G
LolesTeUQY LopmiLh 6TMFSE Ofevind&les GFwIeLTeNTIMED BUILOFSHI I L &L, OBTILVRILIF QFUNGLPOITHE GFWeOLI(HILD.

Qb QFTeIens 9BIébes wpeuth LIGLGaID) FhTLILIMFND OBPIalSTLILILL OevesiSdd QFTOTDIFN, D HBIE6T, B L HIH6iT
LML USHTL PGe0F@eT LT BneI LGS DG Qaueliind @pedled GBI GHHS LTHDEIGEHSEG QI Loafld@lb auensuied
LB I eOTEeT QEFNLILIIBLD eeT @)bhs geewid Hevl(Lpapuled @BHE@Lb. Qbs CQeuallui® M) UeTT(HHEHHG R (LAGODULITRIF)
LEIIThe) QFULLILIFGSE Galewsi(Bib. RaIGeUTH QIewsi(h aIBLEIGEHF@GLD QBT QFUGCOHIDT FHTevdadbd Blbdd
BLAILY H60F 6T(HHSHLILILED Bereuti(hLb.
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Qevriensuilesr Gl F&H% QETatensujd ApGaTUTWESE@HD - 2019, RES5H]

(LPF@ [T

SL[bG Flov SFTLIGRISETS FEH F@DUNGD [HTLD LIV FITHEGOTHe0ST el b eTBenmib. Goayth, @levmensuiles Fdég)
Glempuiled HITLD Liev FOITLHGEREGLD (LpFHLbOFT(H&GSE Bareuirig ujeT@enib. 6Ty HT(h) (LA(LPEOILOWITEST LAGSTFTT GUFSlenus
OfevL[bgeTeng e @evniengules Col FoHlE Qamerenduyd wpGeumLITUEIHEHLD (2008) 6765 6I6weTd:dbleh
GBIILEOF LI (DeT6T gTeverTi Liey QETeNend Qevd@GHenauyd eOLDENFETULD DL (hG/ETeNH). GeODhd UBHTD F&s)
UTSSTLIGOL Q&ML 2 6udled LBTLILIGILINGSESH@ FHd) alendde LT LBeSSQHTer (R Qeukend eTene HT(HHEhH@
LoGHUNGD © Wb BleveuulloyeTend). BTl L9 e QUITETTSTT eTdndges Qb (LpsHlul FPLILbFSend QHTLThILD
BHEHFHE6UD S [HOHTETETSHn L9 I D MHNITET 6(h OUITM LGSl Ta L 60T 67L& BT(h (Lpest Beol 1) BHTHeTMNS).  BEneLWITET &(7h
QUITEHTTHTIGHSING LIkseNs@GD Qbsd QSFTeTemsd dnhm) BTG 60T FSHih &ennuileTd) 6TSITHTeV LOTTESdems5 GberlaTs
@OIINHID 6160 THNTLITTSHSHLILI(HEIGOT D).

LI6v BFTLIG FHT6w 2 616115 QUE(BI:FLY HeNellhbs) LBewiReubSToYLD, (ALY BHTL LY HEGD QeoLwnmd LilesiFmT
QIBIBWTSHSHS aLPBIFIESHIETETS). HTH (LPLLSIS(LPGTET LM oHmLh FIM QGTEITeNT BIM/G IS RISET L6 FTTSS e
SIS S TELOUJL 6T, (LPGULIGUIT(RLFEETUlLD, LO6S % QUGTHRIGEGTULD FIDbd LOHMILD 2 DLISSGSHETTET aflghddled
Lwes LIRS G eUBD@GLD TSUTLIMTISH6s D6t . Fahev LNTeneb@hd@Lb Hales Fosb) ey aumig@hsHTer LITGaFdendl
QUM FCSHT(HLILIGEST CHeneuenis 2 6wlIbg|, HlTeumlenev Lpmib erifleury QuHGmresw erflOLIT(HLF6r GLITEID 6Te06uTil Fdhdb)
ELOGUBIG@RLD (LAY BITLLY H@GLD aNBIBWITSSSHL I I(HFeoTD6oT .

Guor. 2. . (GDP) @eb 60% aisgdneib Sihseraled LimgenNsdein aeloiunes 6m GFeald
FIDOWLSQETeEI(B), Qevnicnd FTgMULoTeT QUITRETTSTT YLNaNFHELT LITeOSHUNGHTLITS HET | LILGTTIdend; QML (HLD 66w
9ILNeNBdH QUITHOTTSTIS FHILLOLIL| aNGHSETSHS/616TS/. TeIeUTDTUNeN /LD, QLITBETTHTISHeT F&b alallenLoenus
SHBLITEOSHU 2 Hhd 9/6M636Me0 CLIGYCUSDGLD 2 Feuddnigul 6INOLITRET 6w QUITIBETTHTTSHmS, 9mlenes Ghrddu
QuUImMBETTHTILOTSE  QBEDIILI(HSSGID GLIBLD LpwnHFIFeT CopOETeTeri (k) arHlerTnetT. 919 F&HL9. BIFUPLD F&SH)
QB(h&SHL9 FeflesT 16D HI (6T (FdHHletTD D L&HSHHle0, FEHIeD GHMEHETa| HBISWUINFES/, CLUGSEHLOWITEST 6( CUIT(BRETTHTTLOTS
Qlovsingew aenISQGRLILIGNG Qbds QFTeNS alSlal@d@GLD.

Qbss QFTeIens FoBblsh ®BHRBTISew 2 evsevTall FEBILI LiflouTdseneTd@ BT LD SUTILBG:SHesin GHel
QUITBETTHTISSeT QR LISBHTEHE 2 hGEHFESTET GUITMILILIEOL I 6 LOTeS ST FEOLIIHSSLILL 2 Uil o ipailed
F6UGTLDOF oY & G |FlesTm  6(F Blewevulladlbbg 2 uTiing wrHMeLE@Lb. LTeggerles Ljs QUIT(BTTSITT FHdbbHITLb
10556t Ted QFaYdaLILIBLD allenevsails QFeve) LNTSILIGIIL 6T haaldlome SHwdEswpd Qevrrl armHmdQETeren ILI(HLD
I SHG FHSH) FIThs CFeveuullest HIdend GLODLIBHGSQISNHTET G 2 Hbd FLpevev FDLBEGILD. Qbsd QFTeenS

[BGUSILFIT6V 919 LILienLufled, Q)eVEIEnNS: LDFHET 9feneslU(FHGLD [HeoTeLOWET SS9 U 6UEDFHUNG) FSHHIh &EONEvLl aleneT dmes
QUTUEIBSHTHA LD LIIG)GTOTSTHFAID BIBUSIILISDG FEB% FeD OHTILeL a6 BIFETeT QY NDEnev 6Ue/LILI(hdS/aIS6T ApeULD,
F&SG giempeow Gmafidg a1enTHOSBHIILIGHSGLD H/EDETTWTSH feOLOU]LD.

&F6I6D LOHMID QSTLITIITL 6D QST LSGURIILIKIGEIEST APGULDTSE FTSSUILLGOL S| BIGHLPLD GIGTTHS (oD
Q&ITISIGVHIL LI YMHDGLHEHGEGLD LOPMILD LS Fnl'1q HETTe] Of6neyd@Ld LodaIUNed, LIThIBIBHEGLD DT LG I NGSSEHG Fohbulest

udlLimig BsHl F585) aNBBWTSSHG LBGTLIL|G I ILNGSSHEG FSHUNGTT LIBIENS HHHe061dS|SOBTENAIGHNHTET (LpHEIL

© [hgenaseifled GREUT DTS OmIESAGHILIBLD. 9BH BLiTesimy, (Lo QUmLoTes FRIEeIUlle(Lr6iTen Fdd) alleves dbBIne,

9@/ GULDITGIT 9|66 &6TI6D F&FlGsTerr Caremaluflest gisfienrs CLigyd auenduiled GLotbLi(BdbaLiLi(bLb. Qb QFTeTmS

(LPWHE) SHTEUBIEHeV LOTDDSBINSHTET G(1h, GBULPFLILILLY (BSEETTD HTHHLPSTEN LIULIGHIGTEN G5 LIGIEOL LY 1T, FH5s
WEHOBTLLGIT FHFeL 9SFDUIEDL I STLIIFETGTHILD (LPUDFIFEOET Fnl 19 GOGUTLILIGEST (LOGULDTS, FHTGUHIEHEL LOTHMSSIETTe0

QU(LD FOUMTGLSHEET GTHITBBTHGRIGHNG Qevmensullesr QEemalmer QLITMILIGHL 2 SHTaUTSHIILIBHSGIHILD.
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1. YBupsid

2 egeTIalw F&Hd CBTIPNGEDWITET S|, 2SHF Mg aumElern alpmiged alBLild CBHajser, LEW F&&) FTalser
LOHMILD QUGTTIh) QUFHGTD GHOaISET GTGIILIINIIGTT QIeOGTaUTS G LOTHDEGBHETET HILOT6OILD 6T(KGLD S L0 L [EH/GETH).
e Liew HT(HFeer s GLifeh vk 9jBdd Fev SFTIBHIFEN Qbd LOTHDRBERNG (LPHDOST(HSHF BeL6UHILg U6ITEN S /L 68T
GLogyih &S5BS Feopuileh aTHLIGESTD QdbSHema LOTHDLOTETS| LIGL (LpSEllenew eI I FEhH:G ULSaIGHd BT 19667 QLITRETTSTT
UeTTFSew cUallevld QLIDFQFUIULD. FHDDTLYFE HFHGHDDHBEN] FEOLOUJLGTT OBIGETOITET GLSTSHBET LD, LITGSTLILY,
HITBIGEInIY U AIGLELEOLD LODMILD HevVOLIMISGEG SHETTeOLD 6T6sTLIaINIIE QeusGSQETeTtI(B), F&d QB(BdHEY BRI b 6THITHTELEHMS
Grp1&d) Lwews @l alensulled F&Hev IF HMILD et &enn O&TLAIGULALDHFHEHSEG LD, GHLDLIBIFHGHIGLD, BHIM/6LIGH hIFEHRHEGLD
S(B IGTLOMGS 9fdHleuTIdbensull (b, CHFSHNGLD IiFeT Faps Fhendll QUITRETTSTISHDGLD gyl (HeUdnHETes LOTHDGSIe0
FSBS Foopevw QBBILILIGSGHID aiflpeopaever Qs FEEHS QETeTmS 6T(Hdh /6T H@GLD.

@leviiens, @&dl pT(HSeneT Lelle 9 MalBdhdd g9 uled BHEGST Beveuulled SILIIBGSH I (HeT6Tg L 6T @)euniensuies,
9658I(h) HeuT QLom. . o . FonFflwng 4,065 YOGS GLTevT LfeTaled SHTewol i i(RFeng) (2017). @ﬁg;g SIFMLIG FT6vdSIen) 6N
 WT-HHGSHT AIGBLOTEST LOL L Fe0d QJeDLULD SYTEFTRISSEGST LpWHENITET S QeVmiendls QLITETTSTISHE FoSuies Limisemn oL
Grogth eIeYLILIBGSID. FLbd AP SFTLIG FHTGULDTSE (bl dd © GBTL(R UjdSdbdlesr N6t T, (LpesT BT DDHTLOTGT FLps FHevdL
QUITBTTSTISHE FTebLIgd:GeTen G BGoH&Flb eresip F&uNe, L9 LIig wimesT Iy Gpeopullegid LIMTIEs, QNailpdhSING
(LPLPGDLOWITEST YGRY(EH(LIGOD ~2/eD)dn GULOTS QBFHEGLD. [BITL LG 68T GREIQRIT(G Fapshl’t QUITRETTHSTT QEFWDLITI 19 eyth FHdhld & eomulless
FEOFLOTGT FHISHHIFEN HTGOTLILIBAIGTE, FopHll QUIGBIHTT I Nalksdh Qevs@sGart(h Qeoehbsd R Fod) CFTaTams
<YEUFNILDTELD.

Qevsiens QUILIL L enallsh @emibs T4 QFBlajev i QLITHETTSTIdIMmS BUEYHING/. OjsbTaid), b LBlebellues Eevnend
OBLIT 9JeTeuTeT QLom. . © . & o HLGH) QFieIgENG, 0.47 TJ Sjenauner anidss F&Seow’s LLeTLIHGS/ET DS . QUITIBETTSTT
eueniFdenw HMSLILRGSHID 9B% Beuamenuled @Genhbsene| Fis) GFblameas GLIGT6IS QeUEIenatdH@eien FalTeuTELb. @)evmiend
100% OGS euFSILETSHHG 6TeniLh (LpSEIL “GOLo6D HeUeneL” eOLhEHeo (LAGULDTS FoeL LITen@EGHHGLD HajerT Fiid) (PGUBISHEDE!
QULPEIGSE) eTanih Gevdends LiTdSnTsd QbsHHng).

QuITgeuest LITGeUFSHBleor oSBilevTest QUITIHRETTHTI USTIFE) QHTLIIHBGID QBFHbH F&EP) alBlBWwTs: CFTeTemThHNEmNeL
B ILI(DE:SET DG FHE) LOTHOL L9 657 aflevest dginemest GLotb(Hd), Gseiral) OSSO FLOTENGS (LPLgUjLD. GEDHBETaITET
QB FEF) OFDley plenevenus GLIG)EUSNHSETeT QBTLIT (LPUDHFIFeT QUITEBETTSTISSID G% GEILb FHDILEIILD GeDhHeTe/
Gl TPLBGS CEHaUlIBSSEDG). BS QUITHROTTSTT aIenTESG WwhHSuled Qbsds GBS Teman e ujb BLidsib,
sendGallli|Fer eiow GFmerensulleri e Ggemall (wpreulled SFHEe LpunFlseT CHemaiii(BdbI IipLD.

UTESS eTalled 9Flene) Fogleoul BFHLD CLUTEGMITSSIS SN ailenetSBINGN/L 6T (LPHTLD CFUIISNHEG FSHSHII
LITGUGHGTEOW LILIGIGTeN SIS Sl BHLILIRSSLD euevsillevrert, QEreienss el (B pLag dasseneayrLms QUHGDIaNL FTT
2 NLIGHH@HIHG LIDLDLITS eIenesiil &l apevmigeiles LiTalemereow Greei(halgid GLTE@GaiTdhs 2 L &L LWL aUFHF6T
ILNNBSSL 60T i LOFGLD aflenesT SGEINeT  aUTUIBS  (LPGHDEILLSH@hGESHTesT GLITEHGMITSS| (LPGODSHEET &I (LPWT S eY/Lb
<YEUFNILDTELD.

QUIBLbLITGITGOLOWITEDT  [BITLAGST 6uenih aTH@FeT o L6 LI(HSSLIIL (HETETHTE0, BT 6T (LpSheievn FEELT LNflafed
BTl S NG5E:85@ FsSulesr (15.4.) @UI Leralevres &% LML) Q&TLTENUTS DI SalTds Loy wirg. ail B
FEPI1 Lmeuevest 2 ullifFHaIl(h erfOUITBHLSHeflesr LiTauenesienw GEBTdhe BHTOUBTED, FHEL UDIWITET Fhd QULQ QUMBIHETH/LD
9IFFHhG| apLd FSHFHCHme 2 ulTFHe (R e HNOITBL ST LITeUem6TenLIFEFHTErsI(R) LifTdhd QF i i(hFle D). [6T QUGTIBIEGT
UeUBeumy BHeweusehd@ LieLI(GILD, afleuFmy Gseweud@d LHMmih GY-BBHGD HHSBHTH wAPeTT DTS (LpeT e/flenLoLims
e ey allenmi@GEng. OHeyib wameued) || oub s Y lalpds) Hds60 Seievls UTIbBBT@GLD. FLbd BFILIBHEFEN
55% eidddled GLIGTILILIL L. OfeTalled, QTihl F&d) aMBBUTEdHE LBTLIL |G I NGSdHG FSBFMN6T LIRIGGTLIGHLI LTSI IGHEHLD
wpmitb GLotbLi(hdh G euSNGLD G(h (LpeorLoTSlifwmest QFTeTend BHIT@ THITLITTSHHILIHEET D).

"o es aumi http://data.worldbank.org/country/sri-lanka
! Qleumiens #&8) Fplomev 2016, BQeVEInS BaevQLING@ F&S) OKGTT FevLI
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BLLISSGHS, afloerssnearLmer QFewea), GuTly Fawrer allwev Bicwwd QUM FHH GFeveugellet
ANBICWTSSSNBES) LIGLAIDS: F&H) LOGURIGEOET FApS Fhevd GULITIROTTSTTSHSING LILedTLILI(RSG/ID H(BHLOSeS 2 miHOF b
BILOGSLD, FSSBGG el Y NalBdhd) QFiised DM BFEaISSH YIN FOITEISET 6THTQFTEHLD armauled Gevmens,
S L BISEOET 6TaIGUTN| aUGHES Gouesti(hb 6T60ID YLb&FmIFEET, Chdl F&HlS CFTeens LHMID ApBEUTLITWIARISET (LPeiTen6d:Eles N6 .

Y Lprbs Liev LetTesTernl156MelNbibg| HETLDLIGD 6TMLILL F68 HTTETILTE, QeUHIens: HLibdk b Fl6v GFTLIGRIGETS Liev Fodl
QUBBSSIY FGT THITHETESWIG). BT 65T FIM) Lj@Mulued LTl pHmid 9iHeT LoEFeTesr FIES6TLD UMb GUTIHHS (LPEHDUJL 65T
Qlever Bl FS@GLD 2 ulTdSlenlley Fod) eUemEFEaT, ewsi(h LHLPUSHGLOTET FNUGalTel), %% wapalpsd) ereLiauhmes
@O SHFHFETE] LITOIGHGTWITS B)bdb 919 LIIGHL_FeO6 B)6oTRIGTEUTGUITID.

Qb 9pbs g LiLmLsaedBhg Csflu QUITEeTTSTIL  BUITARESLL(DSTOTHTe0, BTG DG Q&ML Lo F T
aFBuIsdme aupEIGaISd Gaflw Weremy alpGwrs Ll alfle/L@dgesled, Qevkiens, LITThSULIGHGED LieveneT
ML QFUIYLD  (LpBGUTAIG| [BTLTE aleTHIEG. FSSUNT YSSGODES FTSHSWILTET O Gl L d QHTewHI(H), F&s)
(LPEODEOLOGFGIIGOT [BLDLIGEHGHESTGOLD, BT LY NE &% QULITIBRSTTSIT BTGOSO SIS, BT LY DSHTeT CFaUSHET &EODEnIL
FISSIeMeTS% . QUITBETTSTT F&H GFplaied Bleveuwmes aenTFdlenu e/ iaildg albFleiD eTevewl O ialmdd] el b kLD
QLITBETITHTIRIHGHL ST FnlTihd) RUINGLD GLiTg), B)% GFameusenen GHTHHL QULITEETTHTIIHE G FLLGOLONL| FIT(IhE LOTHDIGOD
TDUBSSl 66N S

GG8s&Flw pmib YGsrer &g alplGunsmseiles BLOLIGHG SHeoieoLoujD PMID afleneventl FiLnddddn1gul HeolewLouLb
Lo myblenevuileyeiar Qbd QUITRETITSTISGEG LOGa D aNBLILIgGSGES dnmSeTTSONBIGLD. FTHM WHMLh &G NuGeuref GLimesin
llestemLIguled FHILD (LpeverrLiL] QBFFHomigw GUTL Ly FHuled B dg auBEHeTD LISSTs BN LIL@GLD euerEisermes
9L aNmdSlullevTest 6(H 6T&hTHMeuD LIHM) BT(H) YTTIbS| O UFFETDS|. CBHLOTSE LOFa LD (LPSFFEUILOTET F&H) IGTLOTS NemBIGHeTD
o uliis Hewllay Féd), QoML D esTeb Fsdh) aNBBUTEEHNG HHIAUNBESS Fnlg W LOHMILD QIR FEBILI LITOUEHGTIEHTET G
F&F) auenondw e eTHIOLITReTeT LiTeUeneTd@ LflauTdseer QFdiaiger apeulons, Geylh 9FFeTa) GLIMIDS ITilbs
umisefllienr QFuiuyLb.

OLIBLOETe] HBHF UGTHIFSEGT L6 LI(hS S /0ISNSHT6ST (LPGEUTLIMTWBIGET LOHMILD F&&) LoThHmIds CBITLAIGH/IL LIKIEET
erevTLIcUNEN YLNaNBss) QFiIg) “FHFulled eueleowmer” G BTLIS 2 wihs alerk@es @evmensulles 9fLeuTenapwT@LD.
Guoebloneul’ QLDBDTESW een I NaNBSSUNBHES $Lp Bevevs QUDHBDT a6 YL IaNBESEING LIGvaleT ILBESILD aIHUNeH
QuHBpTeilwg gewmenw eUsY LIS Ih BLolgsD QST LpuhHdlser CnOgmereriiihb 9G%h Geuemenuiled, Loleor&F 1T dleor
Blemevenwiud uh OLIBLD FESHIE SFTalwns 2 wieeL wFCFUIRISNSTET LPWNHFFEHLD Fnl. GLoMOSETeTGT L. FHTeublenev
OQuNHBMTEW YHSSSEHNBHS Teve F&HE FTallg@hd@, CLTSGMTISS D DUy erer F&HI LifloiTdhdene HTSHSTLOTS
2 GG NSSLIIBILD. LIBHTET aIGTBIGGHEFHTe F&H) alBBWTS LoTTESmIGenen LTS STHGD 985 Galewernuiled, FGHHl a6 niseeor
9[T6YFHET YBFHIIIFE) UGTEBIFEGT FISGLD LIS FESE FTNS®ENT LISGT5SG 6ol (MM LILISHSHTET YTTiIFS) 9 uianlled
6T FESIG Gieom, LFLp QLmLb. eTHleumu] (LpenesT WmISeT, Lo eDLidg) eLgBeumISeT LOPMID LOGTEFTT CFo)dhS /0% LOTTHSHMBISHET
Gunestp (LpdSFuioret &g o L& L ey Fi7 Lfleserd@ CoHevalwnes el euanmser GUNHMGOFHTeTET LD 26
Govemenulled, F&&l% Fen@hdwibd, LTTbL FSF) (LpeopenLFeer FHHUILI(BHSS], QO euFHF@enuyd FTev QIDTUIDIEGTULD
YBIFIISDSBTET 6(h L9 LIIHL& FHTAMITS H(HBLILI(HLD.

. [BT. ool Nesr HeoavGLmisg i lalrss Qevsaseiesr (SDGS) 7-a1g Bevdms Eevewiunns Ofeioujb aieEuie,
OB &. [BT. QevSHlesT S Qb HFMTLIG HTeHHNG (LPesTesT, 2020 YLD YETHIL 6TaNG) HeOGSTANBLD FLOdES Fnlq W aileneviiied,
BLDLIGSSHE, BIEDEUITET, OOTal(FH@GLD Hevl SFdmiguw Fajer FéHleow Ol wiHsnigu amsHuled, Qbs F&HF QFTeTms
umigefliiy Q&Fdub. Qevmiens o uligFsHan’ B eINOUITEHL FefletT SHIEBSGLD HeTeLOeOU (LPSH6sTeOLFFSHH alB@uTaddest 50%
lgSHDG FLpTer R Blavevd@d GeDLILIGHGLD, 2015 gy el aralled FHev (LPLY Ll LiTaueveTellayh Bevalu 20%
GTGUTDEGUTE FHELI LiTeuevestenl 2030 9t ewienalled GBILILITE GeODLILIGHGLD, Qb Fohddh QETeens LIRIGEITLILIFQFMLLD.
SHITLIGT FLOBIOGUEDL OfevL aidled Elevmiend:dig QlBsdein GBTHsdedub Lopmith 2050 By1h YYesHIL emalleh (LpLY FHHLI QULIMILDTEST
FmFlegenergb Liflaurdsamerulle Gaemalemwuh 2 6wl eUsnN, Qbs F&H% Qsmeras uflogssh. @. mr. @er SDG
@MIEBTeIFeMNesT 7T Y6rd QVHIGHGI®LOW 9Pie] O NLIGEFOSUILD, BeDeLRLINIBG Fohdld QHTLAGRIL LIBIFeeTyd 9 Nall(bd:d)
QFiIuGET dpevld, GFesT LNTTHESUI-CF6sT Fnil (Hpallenrm%, QNailmdd) el b (LD eTenesTi HT(HHGHLESTTES 613 leneuor
QUTUIES 2 MejFE@RSGLb, 2 GTHTL(H FHEOSHGLD HleeLOLINSEG F&Hd CBTLLED I LIS UPBIGHETD (LPSHENILLTET 2 DHLidHs
Q&1 ANFTeeLHE6T HTLIILIGDHEG CHeveuwimer QI alFdlsmen ernLIn(p) QFleusng Qibsd FHBH QETEIENS &/EDETTWITS OJeOLOLLD.

Qb areiens gyalewd Leralbd wpeimn LIfeojgmer o eierL ki @rd@ib

Gl #5515 QFM6Te0S: : QFTCINenS: FI L FHHleT Lidhd|d &HT6w8IFENGTUILD GHMIFHGLD
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eTeiTLIGUHED 2 MIHQFUIYLD BILAGSLD, FSHE Fenehdids ST w6 serd@GaldsLiLi(pLb.

Benliy g NGsdhe@ 585 Ialpddlow serd@Gald@ QuUITGBL®), YIF LHmLd Sy &%eEn
Q&TLHL (LpwHEIFHETND FIDLIBSLIIBILD LISSHTEHS B iyds Hi 1L migeT wHmLb B O LITWBIEET 6T60TLI6oT
ABIPSLIIBSSLILIBLD.

3.8 F52)% Hemmuiled BT Fevw ey L1LIB)d % He0

BeLeUTLLE] F&Hd Glempuilest FHev LbFmiGeteyib, afETL(Hb CHTLmLn% aflenmis Geuecus(hLb. PSS (D

SILILFE60T HJLD LOHMILD QT SenSHWITeNTH6r et GiLb BLOLIFenFenis Gevest QM(hS@GLD QUITBL(R), OLITMLIL|Hdm miLb

60T GOLD,

Grrenin, GeuefiLen GHeTenln (LpHesl LbFEIFHeen QFwedLI(hdb G Ibeuensuiled, F&hdld; % emmuileyeiren
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B6UGVITL &) 6UGY /L ILINGSLII(HILD. apGeuTLImwmkIFeneT LiweTL(hds), F&Hldh &eomuiled HeoeuTl Fleow 2 miSOFInISN
QUITBSSHLOTEST G([h CFTETEHE (FsLPOILD LOHMILD SRLOBIGLPEODEFF L L FID STLNGH I (R, GLogyid e BB ILI(BILD.

3.8.1

3.8.2

3.8.3

3.8.4

3.8.5

3.8.6

3.8.7

3.8.8

3.8.9

3.8.10

FEHB1%EDUISYGTET FHev D LI FODFEGHLD bHhd GRLOBIGLADSFFL L FdHesr Fip QFTessiHeTLILI(BLD.

[BESEIL &6V STLOGHIE®ET SHalidhg, QaIeN L d &esTeeuwth QUITMILILIGSFMILD SH66TEOLOGOWILLD
o pFeFiIFlern QBEOILILGGSSW  CLTL Iy dhFHeTenn auTibsh 6 Gserall ey FHlLSSTL 1%
QUITHISOCBTGHDHFHET, S LISHTTIEIGENT, LDFOFeIO6L LoHMID eTeveTw oI fIOULITHET GPT6I6IGTaFHET,

LOGTFS SIS QSHTETaIETE] QRUILIBSBISET LoHMih 9]% GLITETD Fo)EmSHHGN 6T6uTLIGT CRLOMIGOFUILILILI(HILD.

QUGTIEG| auUBLd GLITL 1Y &H6sTeOLD GUTUIRS (FrlpeOe)@TET FaUTeLSHET 6IHITOFT6wsI(h CeunMIGCI%TE N GHLD
BILGsLD QeuelBrGaeafellsyeien @levew BmeUeTEEEhS@GD Qovmengsuleyeren dsama eness
BneiemsehdG @eoruled oorySwr  LfiorHDed oPmih @ LTHDE)  BFHEFFASHI L EIGEHSG
UFSWSTNIISET LPGULDTS, FEHE Fiemp QBTLALBHTFF T THeMetr 9 nHmed GLotbLi(hGSLILI(hILD.

Ilen6sT SHINen6sT LD, 6T mIFe 6o eI ILIGHLILITET LITEIGHETEOWILLD, © FHibd LILGSTLITL DL UJLD L [/
Qanereignsier QFupos meweume; (Artificiallntelligence, G sefer@emerouns (Internet of
Things) Limibilw GLBTG@er wpsesuesr GuimeTp L Q& LPleLRLIBIG6eT 6o LiwesT LT enL. GLogyLh
IDDHEHGTTD L WTETLUII(HSSHEInLIY U O LIFTGUIRIFZGEN, GIULDTITL. LOTEss!] UTFIILIS FH(Had) FTHesTBIFeIT
opmb el lest Lo HD S LGOI FHET 6T6sTLIINDIeONBHES (LD Lol Friflellenw allelbsidbg),
S GG GUGTHIGGT HI L IO 6L HETSHSLI LIIGTLI(HSSHOISET (LOGULD FESHI H/ED [BIMICIEST RIS
19160 oW i(hSHGILD FH(BLOLD 6(1F (LpibG)FleniowiTs:d G menen i i(hLb.

19 &1 6D HFHEUGIIGT LTS ST 2 MHQFuuD moldbsh euneon CFLilbsed, LiwesTL(hdbS/$H60 LoHm)LD
HIHeUEIGSHE QSN LDFBIFEET 2 GIETLHGHSTD 19 I L 60 HFHIGIET (LPFHTEILLGGEILD GMBITLITLITET &(h
QUIASFTI L 60 QM LPSLILIHGSSLILI(HILD.

QUITERIFE) FMips LflelTdgseerser 19 gl L enwliLi(hdsserearg, Guwss senow (cloud based)
wdhH  HT6ejdhSHeTEEe e HTajFE6T QLNHMIGOFHTETENeD LoNHMILD YdHHSHW HT6 FHmen GFLddHe0
g Fweumnmlest BILOGSLD LiwesT LI(hSSLUILIALD. FSHIF &enUled aITM 660 MIencTl SHLILIALD HTC|HET,
SFHEUGLHET LOHMILD 916y 6T6oTLIGHT 6THITHTeV LiTalenestuilesl BILAGSLD eUeHH LIRSS, S 1 ui L1 (b,

LN GSTUILTS Gl aIES LB, Qeer 9Ble) Flikhs QFTeHHSSMTES H(HSLILIHLD.

19 g1 60 Low i i(hiGEHe0esT (LpeLLD © (BOUTSSLII(HLD BISLPGHT HewtientBleve Liweti(hds) BlevmGeumnLii(hib
U@Liumdiealesr ¢apevth YSTILILIRSS (LPLY-UJLOTEsT &k QUM ddnmib euensulleyth GeuelfliiLien g
FGOTGOLOWITGOT FUITEGOT HITLOTETQLO(DLILIGNHTET G5 2 Fibd GLpeL 2 (BAUTSFHLILI(ILD.

Qovmiens F68) QUBLILGOBTmS Ialewidder o flu srev Qeuenilevr o mEeFiuD QLIITEHL (),
(LpSSILDTET Hlewn FT BmjeleTmigerer SFTHF®eT 2 aTen _dEu e OHTIANLIG GO TL TS,
FEBG  GemDd  OFT(HSHFHEVTHIGEVHET, BleOeUIITE UBLTESS B L dHlerl 9L LiienLulled 9bdHbd
BmeuesBisemered Qevnens BlevevQLING@ F&s HYBSTT FeoLulhHE 9BIsenSuLILi(BLD.

F58)% gGeopuilest CuTdGEeT LB LB CSTOAISDE 2 FaIbsmigw i i1Q 6T @)eormiETerr L (b,
FITGOT M6 919 LI 1evL uflevTesT ITLOTeoTD 6T(HE@LD [BLLILG (LPONSGE 2 Haylb cuensulled, 9fenel BHa
yereflallgmiser Q&HT@LiLiled © 66T &SI I(hLD.

el jewrenet TmLI(hdg/GH60, LIFSTIHET HWTEhSHED LoPMILD FNLNGSHE), BLOLINFES @GDLITL L
RUAL IR QeVFHGHABTEIIGNGD, FoBds F/EDd B L miseneT QULIBLOGTAND GTHDGD, Fdd) FTihe GFevalFainetr
Q@m#lr LimeueneswTenflest © 68T6tTd [hLdend LOMHMILD LITeUEwesT WG LITSGTLIL] (LpHENLIGUNMISHSE
UPIGHTTD FUL G5FHOBTnVBLIE LITBUITSHAIGEHL 68T Qevewibg Q)encuuiids SETHIGEE LILGITLIHGD),
Lipenggefles Lwenm FHLTEH F&HE Hepuiled oard@GalEs ii(RLD.



16A

| @008 : () ed¢s - & oI YEI1DIT T w@IEDE Smidbed a8 Dens ©wd wmyw - 2019.08.09
ve® 1: 0sres (1) - Qeniowss sarpius Gerealss Gy wWTs: aITEEHOTeTL! LIGHN®S - 98 aflGgapiorerrg - 2019.08.09

3.9 TFTHTV FSHF 2 1 SL I GWIDLIL] AUFHF@HFSG FTewllsewmar QUNM/F GCFTaTaTED

GNSS CBTIAUR/ LkFmeT 9 lalkdsd] CFinigig Cahemanumet alBap D ILIDFRIGEOGTUEDLUI FHTCTOHGIHIHTCOT
Lo (RHLILIT(RSGT LODMILD SHL_[BS FHTeVmIFETE) LOGTTEIMNLISH BEOeLUIBIFENET GOLOLILIGHNEG IUGHEUBIFENET HFHITSHBIIGTO
UL Guevdis Bl FrT QULALILF6 eTeSTLICINED FH(BIHBHOHTETHI(R), 6TBITFHTVdH F&db) FIlibd © 1 HI' L OLOIL|
ouFHFemar ST ILIGNHEG CHeOaUTe OenLoa il miser S L O Ll (B Q@& SFSLILIBLD. Qbd 9jevLoall & HTewsilsei
9IHFHOFW auFFHFeTe o flu HTev QFWHLIRSGFWw 2 MGeFIGe) HMD ApGeLTLITWRIFZEET Lo LI(hdH)
LITESHLOTET FpFd STSFHMIFDET GeODSHIHe0 QY Seanmler BIASSLD apestdnl 19 QUIHMIFOFTETGTLILI(HLD.

3.9.1 Bevsar], Qumpens erfleumy opmid ey F&E eennLidgs Quibslr FrseTmiIse, FolHii
QUFHFGI LOHMLD (LPEDETWIBIFGET 6T60TLIGT BLITETM THITHTEL FhSH 2 1 &L L GOLOLIL| QUFHIFEET eSS
QULIT(BSHGLOTCOT  GLGEURISZET, LITOITHEIG FISHUIIST Suiejselles e, o Limu Falufed (LpesTdnl L.
RGGHLILIBILD. Q)F/, QUITEILDEHET OJFHdlL GLEHCURIGEGT LILGHTLI(BSGS6UBeNBHS SHailihs Ganerenalib,
YL DN BSHBBI L G0 oL (LPeODLILIBESIIBLITS GHeonhdbare] LiaTenoail GHNGLD LUDMID GewDhEHeTeTes
FUpSF STSFBISGHEIGLD ULSIIGHEHGLD.

3.9.2 snpm F&F) wpmib G Fég) Bl e ser Guietp Limfwereures LOOTUILGLINGSSEHG FSBH)
© I S LGOLIL] QUFHHEOET OJeOLOLIIGNE LSEFFDbd LSEUERIFET (Lpesidnl 19 @)oot mismessiLii’ (B, Gk
FOGUEOLD B L FH6v GBIFFLILIBILD. YF6uTe0, Qaheom &L L LD S L KIFETTS YhFenaley QFplbd UFHHCTE
9NN QFUIw (LpLg ufLb.

3.9.3 GoFlw o L sl ausFslsefle HI LA 6Se)6TeT Heol OFHET  &(hdSHINGHT6Tt(h, OILITE)
LTSS BIS@RSG (LPBSITeon 6l YHTT OetT&FTT OFe) G /end LOTISHSLD HMID GLOTUI LOTTSHLOTS
QuPHBpTeiwgensujb 6% Grrb erflalmueand 61(hddFoCFebeved Y ENIGINMICT BILOGSLD LOTTSHSHISET
QevrmismewiILIpLD.  ereurn QesTmIGTenI LB OjdbBedill GUFS] LDTTHHRIGET QUITSH LSS EhSHS
(LpeTdnl 19 SHFHOUGHFHEGT 6ULPHIGLD GBTESSHSNSHTSH LTS HSGSH IIBILD.

3.9.4 FvLF5EIn1 U SHFHOFW UFH) LOTTSFHBISET FTSHMWLLTeT GLITS/, LI6V GLOTUI LOTTSHBISEGTUD 2B
GruLh 6T F 1T OF6)dh&G /e LOTTSHHBIFENTUD QfeOLOLILIGNE LIwesT LI(hSSLUII(hLD.

3.9.5 er@lisnew Blevdsp et FTT IFSFHSGeNeTgGId HMID GPTL FHWTS TR GIdFQFeOeLD
LTI ESmISETeTGID e el b C&TLTIND ergdlwelsGid QUL (R  LOGT&FTILD, fﬁ,
Q&I 6D, BHT elflouryy ommib GCUIHGDTEILD (LpHeUIesT YL EIHeuTd 6T6v@al &T6uoLILI(h%e M
LOPMID GTETFTeL © I S LIl UFESFET QB S Lmu QuTg Lelulue sseared wpapaiouisd (GIS)
FleOL FFFQFUNILILI(HLD.

3.9.6 LO6STFTILI LISNTHhGGT I, QLITS| 6ULY FTGUEOLOLIL], [hT, Q&TLITLITL 6D Lopmith erifleumyy aNB@WTSLD 6TeoTLicor
YL BISEUTS AISBWITT QLITGILT LWeTLITL (B &L HLLGOLOLIL| LOTTSFRIGET, GUITEHGMTHS D L S L eOLOLIL|
UFSIFGHLGT GAHBIFTTSSLILI(HILD. OFeileuTe 2 MGG/ D 6T6benev, LITTLOHI L] GUBE)HHETEnLn LopMILD
N leun&&SSINSHTeT UTILIL] (LpHeSIIET dHHesw alldhddled o mBFiwlii(hLb.

3.10 YSSTEFSHHMSGD oPpm/ib GIFT YSlebeTewsT eDIDSGID auTIILFenaT 3JorldHe0

QB TIAGUR/ Lith QFDBIbS 2 60T aUTdbdS QFUDLITHIFEST USTTLIISNG, @evmienauilest O (HUILIL L GTAITET F[hevds
QUITUILIGOLI F(FSHBDOFTEwsI(h), ApGeUTLITWRIFZEST CFWELHINGG L 60T LIWGSTLI(HGE], 2 6TeerhT BT HE06 ITEuTenLOGOUILLD
LS HTEH G h  YNallpdhd) QFwuh QuUIBL®E, FHHld FHeopuller OLITHSSLOMGT LITHS 6IFBHFH6T
Liwest LI(RGSBLILI(ALD.

3.10.1 (BesT@FTOLD GTHITHTELESSE LNTHTeS FEHES FTOMITSH ORISHAGHILIBILD, QYHEUTE) F&HE) LOTHDEL LoHMILD
F&g) CFLAIIL) 2 LIFTeTtImISeNe) 2 6TeerhT aUeTmIGeen LiweTL(RgG/Ib aenduiled, apGeurLimu wpwnHIFe
QB OBITLPBLLOWILDTEHSFED D [5G GOHWITS T THOBRSSHLILI(HLD.

3.10.2 OeSTFIT (LpeomeLowiles FiTesildsid, Gamenevalladlbhbs QUus@gse, UTbw BSHGHT BlFp6], HIe e
QLIDIENS (LPEODEILOSFET LOHMILD GULDTTL. LOT6us!) eUTEI I |SF6T Y Slier Q&TLITLIMET LiFll $FHeI6D LopmILb
QSTLITLIMLG) QBTGB LI (ICT) LirGunsmisenss o lalBdd) sars@assL L.
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3.10.3

3.10.4

3.10.5

3.10.6

3.10.7

3.10.8

Qevmiengunest Q@&TIHleL (LPWHEFFEET F&HH HEwn 2 LSO UFSHIFeT alkdhsiled m(hLhLD
UG IGL SATHGANGESLILI(HLD.

Y&l opmith eenihg) eU(bLd BT LG INGHdE@ TiNQLITRGT Fohd) ApeuBIEEET YBLpHLILIBG:S/B60,
LTINS S /H60 OSSH F&F (LpevBIFHET QSBTLITLIMGT S L BIF®ET QFWDHLI(hSSH/He0, CFWEHHMesT
1055 FSHH) LTHDeL QFTLLG) FHILLIKIGET HMIb QMBI LITeUHeT FTT QT LSe0E/L LIKIS6N 616w LG
LpPw o amiFFFen wHmib YLaNBEHSHFeT cars@GalsSIiLi(hLb.

L{eUeOLDEFQIFTSS [SHGOGT FHTLILITINMIHED, SHHeO&H LIGUeHDFOFTIE0NSD GUTHBHLOULITHGLD GUOT LITSHTSHH60
HMLh B FIIES 2endGailliLjFeT oHmib U] FeTeOLSET 6T6TLIIDDITL TS, QUGTIEFSF] 9oL/
QETesTLY (hdsFlasin Faier QT LAleum L Limisener BLiTafldbg) alenidaed i QFunLITRFEN6T dpeuLTd,
LGB TEHEHSHNG 6UFH) S (hLD.

F&Ed gion UaNBSSHNG CoHemaiuwmer FEHF Mlayd LHMID YNHMELFE@HLD CFWe(HeITESSLILI(HLD.

ounger #5685 Gl wpopevioseferies alpms (b (ESS) wipned, sap srefuss Gaeral Liges (5
(ADR) GsMoursab wpmib @@ 106 Lieh alugd GBI LpST®LD FTSETIOTSOD LILETLI(BSS,
F&gleow  CFLilgh g LougTmleneoulled L 6T wTd FESHEOUW QULPHBIGHIIG U  GR(IF 2 LISTCUSILOTHGYLD
F(BSHBDOFTETTI(h), 2% LHM) e CFunuILI(HLD.

2 GIHTL®H QUMILE) GFISHHE0 UL W OIS NSS585E FEHeow LIWeTLIHSSE6TD Q6T -SHl
epeLLDTS LI bSHeMNSSLi(hd  Fweneunes Foglullesr LNgGungmg@hd oHmd  gALI-&Sm 19 GevGu
SBISUINBSGLD FohFluNest NTCWITSHBISEHD QUITBETTSHTT LNailhdhd) 2 b En&HWTS 2ersGHalsS (b,

4. wpyaysar aflBIGWTS FL L SO

Qbs ST THTLTISHLILILL Qameiens GEIssmser wHmLd GCaneiends GpTdsmgEmer QFWHLIHGEILD

QUITILILSGFET FTL(RHD (LpFell YLbFmiF@hLes Qevesipbs QevdGsamenyb, 9Bs GUITGTm FTEHBSWLDTET FHTev

QU WEnDE®ETL LD aloufléHeng). feveu @reuwi(h) aipL FTev Qe Qareflulleh Lhermicy QEFimwLIL (B, 6T&)TeuHL Hrevmseanss

BILOGSHLD LEQGTT(H)d /60T SHLILIL Gf6TGITGHT .

4.1 FEFWI LTS STLIGHL 2 M) H6)FulHe0 QuUITmLIL S

FnMEL.

FEBT LITGHTLIGOL QFWDLIRGS CUSNFETS Qe BISTerILILIBLD wpGeuTUTUEFE6T BLopOSHTEH(H)

BlenmGeupmyb QB (), QuUITm I SFH6eT UL FSLILL(HeTer 2 flur  Blm/eest mi%erlesTed

Liesreu(blh @evd@GFH@hLD LOPHMILD EOLOGOHNHEHLD e WLILIBGEY Borewti(BIL.

1& gmpgw wrhs@hLeoriTes et &my LfomHped G&ILILITeT Fndhdlwaier e  NMoPE

1b

ic

Guop@Emereriii(k, 2021 Qb Yewoig niFweralled 9/Hel (LPLY-ajFH6T 6I6uol L)
(RS SLILI(HLD.

© Fbg QHTGIEDEET BIresoTuil IIGHHTET G iener GLPOFTETI(R), FULjFabHHws — @).O1.dn.
eTewIQewul FGBFA L) alflounssed S L GHest Fnddlwaren wHiE 2020 b

ei(®  @miFuwereled GpQarerer (b, Q@ Fee FSBSHLIL aIFSemu

ST QSTLILITET Gb LTauTms uie) 2021 b 9eusi(h HBLILIGSILIETaTe)

@evniens QUINBDTEN nl (DSTLIETSE6e0 Ty GLop@FTETeT I I(HILD.

QUPBDTESW oL Feopuleyeier GREIGeTH SHILLL wHpLD FPIL  WeiFry  E).OL.m./
(LpevmEnLOLL6oT Eevewtlbg6iien Oferev LhletTenNLIGS QuibSlT Frigemiseer Qud@d  @).L0.&.
REIQITH HILIYD FLLT% Qlevewihsg GBGS TSHTaIG Q@b FHTeLILGHuNe

9 SHGODBDHG| 30 BTLFHERHG CHenawmer 6(h ApGeuTLITW eTFIOLITIRET 6R/&HHdHe0nd,

Guenyth. Quewi g Qe R sollermed  9alGs g G&Fuiwiil ()
ugmofSsiuLaeier 2 eipTi (B Senehdi QarerFneydsier Qevs@ser LDg)

o LerL(eug QUDBDTEIW Sl DéSTLGTSSe &b pmid Qevmiens LBl &mT
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LO).&F . 9.

B. F.9.F./

QL161.
9/.0F.

@uITmiyd
FnD6L.

@.1.7./ QeuBar

@.F./ QeuBar

1d

1e

FeoLuergith (Q).L0).F.) Fnl 1§ e6oslhh QLITMILILITGLD. FHev 6THITHTev Lileo ML)
Qupgrmseles &%6 & sened o GTeerhT FHwres Qe Gauewsig w
QUITBSGSLOTET FeNTGhd I QFTTHINGTT 966 %61 2 aenL miFilBdsHed Galeusi(hib.

F&BG Glenpiilert OFWGLHINED6T H(REMLOWITS LITHIGSHEHmIQ W FTSEHWILDTET 2 61161
wpmib QaeNdsen Qe Gmr BHLp HMreusisewen HLINPLD QUITHBL® LpSHwLOTET
gleopseie GUTHW LTRSS 2 eiensd) “F58)% Fevn QLIdi’ Bd @p”
orel QUi ejeien 6y 2w ol Blevevullwed @Gup 2019 b 9euti(h
@nigwenaley HTLNESE ILIGID. QLT LpFTLSSG e W) BILj6uoidg /e amiibs
Qeweps Qsfley QFuwiulL Flyeuisel Qbss G 2 myLiLerdserle
o erenLmEuNFSHD GauswiPb. @bg o minlerisehdE QLisemer  eralelTm)
@W@&ﬂ@jmjgj 61601 LIG) Q&TLILeD Gsevauwimes LUIHFISET 6LpmISLILI(HSED
GouerwiPib. Qbss G GOILLILL FTew @QevLQeasehNseiled dnig, BEOBHa, HTHSL
L@Lumieest 99 LiLeoLulled 9dsesEu Qe Gri  srrelsmenr Qe miEeuti(3),
YUNMIeST HTHFHBIFEET GHODLUIISNFT6T Hl L mIFen6T HWTHSGHLOTM| HieWD FTTHS
BInjeueBESEhs@ BevTFewer cupms Geuewi(b. Qbsd @poes B,
S LEQFIYD Qurmliyy BetFTT @l wdhbSNG QUITMILILIEDL W  eOLod &Fleor
QFwevren(hd@ 2 MGHTGLD.

LB I G I NG SE5@ LoDMILD LBGTL IS I N5Sd33Td Q)T6u6i(h) cUEHWITeT HBHENI Fosd)
UG EBIFGITeTT LD 6(h QLIT(FLLISBa() BleweLOLIM |GG F&bdh BFTT FeoLl (B &F.9f.F.)
Lopmitb GuIHBmTe aueTmIFeT OLialBds GCFwevsd (GL.61.9.0F.) Y HweiHreTTed
SWITASHILL®R), 2020 9yb yewi(® Qmslweraled LNTgHNGSLILGLD. FHTHm/-Qeuer
yalmILiLy/ sibsLesIa/ser GQUDLILL®, 2019 b Yewi( Qnydueraied
LI (LpeDLILIRGSLILIBILD. LOGSTGOTTT LoTaIL L gdled BHIHOSHIGSLILIL L @)L migefayLh
opmytb &1Geufl ang Beviseieyd 2D/ 3D Bev oblieyd sresmen GeaMd@tb Lisw
2022 b gewienalled Blenpe GFunuii(RLb.

4.2 F&%) FAGhH CFeDaIZG@HEHTET aUTUILIGHL G IPEISHM

F&FeL LNT@RSH@HLD euTgHeflesr aTpdensd; HImiFemen GLobL(hSHISOSFTeTeUSHEGLD DML
Lweyeen  QuUITGeTTSTT  QFupLTRFeled FRUGMSHESID  BLbLIGEHGbS, OULIT(BSHSHLOTET,
evleures alleneuilled QLINMGOFHTETEOTSIIY W, FLOGHS QLT LONMILD HITLOTET Fhb) FITiTHSD

Gaeneus@hdsiner LgGals eussl o mFOFinuii(b. QuLITmILILES6eTT U IGHL SSHLILIL(HET6T

BimereTmisenerTed LNeralBd @euH@GHEhid Ly BlenevE@Ehib e wiiLi(Bge Galewsi(BLb.

2a er@lrsmev Fngdlwiomer Fm wpmib HHGHT HeTalevTeT &HdH0ISBTILOHEETULD

2b

aflwrurg QFwmLIT(hFHenenub 2e1dh@GHalldb@GLb BILOGHLD, alumiimg QFwmLIT(h%erlesr
ApeudeT QFeLa FHEHL 6T QUILNBLIBLITS), HHFLOUILD FeTNFLOTE HeTaleh @Qhdbdddnly w
SR LO)GST FITIT @G‘G)GO‘O‘IHGU)I_I QLM GUSHHFHTEST QL TLDLIF QFeva/, 100KVA GLIGH)/T ULITGOT
LOGSTEFTT SRUIIBSHS BFHGTaNFHGRSSHTeE LOSTLOTHIIUIGTT (Lp(Lp GFeLa LD aNlevdEerdsL L I(HLD
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LML G IINGSSHES FEB) QIGTREISET L6 LIHEGSLILIBLD. FTHM FéB), HIeIe)edE
IPSSS1%  10&ejb B NFensu” (HSID et LGNS SEBE FEH QUGTLOTS
Qe RIS TeRILILBGEDG). Obdbhs OIF DML SeTWITT SHILILIHEHLEST @)eanew by,
i bireuey sailT, bl. &..90.&. apeutb 2022 9y1b YeSHIL ea e, LOGTLI LI ILNSGSddHS
F&F) apeumiEenaflphbg o g CF i I(RLD OGTFTISSIT YFHSSGDHESS 20%
umigefllieon Qumb BIOGSHD FHTHM) FohHlevow YLNalpsd OFiieusNEG 9H%
oG flentn f6rfldsiii(hib.

5C LNl ng 94s5%Gonhssg 10,000 @QandGLwr  &ifle  mlevd SFrelser
o ullngyidFleniia) Fés INalpdhd NTCsFmISETISL LIS 6oL ILREGSILILC (),
TdHSH% Yenalled Logib wHmib eTflalng Hreug Cori L msenTs lalrsbd) CF )b
QuIT@BL®B) 2020 ib YewigellFhg 5 Bl STeLILGHUING 9ialkss)
SILILFEHEG B, &F.9.F. (pevld GhSHFEG N LIipID.

5d @pbg Norbsumseneyeren o ullpeydglenilo) Fog allplBuns  Fmi&leisen
QUTSHSSOWLILRLD  auemT, dbFmsw alBCurs FrFle)FeT apeim 96wl
STLILIGHDG, BL.F.9.F. dpevldb 2020 b e erafled, 6m (LpestGesrmig-
S L GFlenmins, Guowbil L 2 uflyey)dglessiioy F&dl b6 Gy, Fevliy LulTé
QFuUIems WwPmh  BleoevwTel LNAHCSHSHED FrelBIGLd 6T6T LIaT D MIeu T6)
YSAESLILI(RLD.

5€ QarpibL) Lopmih eforesTBleneuiid, Sfaleteum@eley, HIQSHTLLL LpNID CenLmAQHTL
9 QL BIsEhsE Qevruiled se b LiTheenaled LweLIHGHUILIBSETD LDbBEHT
Le&ulgSLl  Limengser 2028 b gewi(h HHLILGSWeTaNed GLotdLi(hds i (h
LOGOT FTTLOWIDTESLILI(HILD.  LOTSHTES [BHT  SFMHMILILDHBIFETIS)GTET LIIE)/ETET GT6heuTU
LeoaulTs aldlser 2025 b 9eusiLenafed GLobLIBGLILIL (R LOGSFTILOWLLITEHLILIBLD.

5f g0 YA Qevg amsermisee g g w6 G FSSGDESSH 20% LOGTFTT
QUTFGTRIGETTH 2022 9yub evsienalled @)BHSBaewsi(BILb. LOGHETT GUITHGH BIFHEIh:E
gNsons  WeiGearppismgw DC gypped euripbs yss@Gopbss 25 ydw
LB @eTHmLd QLITG) [Bleveuwimigerr, S L LA UL @ misefley 2020 gyb 96w enaiey
@lb.F./ QauBSHT apevid YeLoFEEL IIBLD. Gdd FHOBTLHo)HG B oerd@all i jHeem
QULPEIGEISET ApeuloTs, @).L0.F./ QeuBST LpUNFIHERSE 2 Fah eueaulled, HLog)
QFMHS LOGSTeTHMILD BIEEUUIBIFEDET eOLo&@GLD QUITBL(R), H.F.<9.&F. dpevld HeoTWITT
GIMUNGYETET HTLIL|FET 26ndh@GalSSH ILI(RLD.

B.F.9).5./
OL1.61..9/.0F.

Bl.F.9.&.

Bl.F.9[.&.

Bl.F.9[.&.

Gt F.aN.BF.-9/.

Q.h.e./
@B/

B.F.9.F
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@uITmiyd
FnN6L

©).10.F.

1D.29].5r.9/.

Q.o /
LIOC

10.5.9)./

OIL1.611.-9].9/.

@uITmiyd
FnD6L.

LO).&F. 9.

©).10.F.

B.F.9).5./
@).6.F.

4.6 FDOTLM® GG/ %6

Qlevniemsullesr FEHG FEDUed GDBSHETOITES HTLIGT OfL[1dhSlevw GLIg /@ IS6HT (LPGULDTS,
FMeBlevey TPMSSNG 2T HHUPeTeT &b UBIGETIL HeOSLILIRLD. QLT ML %H6iT
RUILIOL SSLILIL(HeT6n  BImeuesEgeierTed Leiaubb @evd@ae@hd DML LD HHSHEHLD

/e WLILI(RIOUGEST (LPGULD, 2 Gu&HETTall LoHMILD 2 6iTe6rhT FrHDTLeLFewerT GLicsofls LiTmLofl&@ib

en&Ued, F&HF) Fbdh CFeneuseiles! LITSHHLOTET HHMITLGD HTSHHMIGEHLD LOHMILD LITSHHLOTCT

FAPF HTFFHBIFGHLD GeODIFLILI(HILD.

6a FmesT Fewsioiowionds LulfGEmeur Lwei(Bss GHG amy vjeresomen @ampdg),

6b

6C

6d

TFlIsmev Blevdsf] LlevtenynLidgg Hlenevw BFTeseiflest FHTI6wTILONTS LBl &1 d e
B N&GLD M6 S @).10.F. QeTI6) GODEGHLILIBLD. FTEHSMILOTCT SHTLIGOT
SlewsiLoowior s LufHeed Q& fleyser, Erewsiluiles Henl Lidh HeTewlD LOHMILD Bl%)
FIIBS LUGLIUMIG, 6TerLieupenn aflaufEdlern 6 Frddlueier e 2020 b
9655719 60 @).L0).5 . @levrTed GLop@STETETLILIBLD.

F&5Ed & /MUNeOBbg) aLbLD 2 LOLDE|SFHEOLOeOW FLOTENES |, GHeDIGLD QLITRL(), F&HHld
GJeD FHEMTHIFGeT LIGHFLICLITES) o 1OpeysHeT 2020 Qb 6w eTailed O\BTLT&F TS
SO HTeo 1S FHLILIL(R), QUITS| F6T QLo6wTLITHSHED LIGWLILIRD (1o%Teued) OLNallhdhs)
LOHMILD HHMFFpLPEL JeOIDFS: (1D.9f.Fr.<9)).

YeMnseyd@ IHsene; FndFuiome @evg INOUITHBL HEhd@, 2020 b
9600119 &SNBBG, QB apgw Heowmis) S HIT() FenGhdlu opHmibd LS bS]
peOPevLd §).QL1 .. (peuld LG LILIG WS HTLAGSLILIGID.

FHev FEHG Fop eusslsans@oresr HSE pluismiser 2020 oub gewienaisd
BIpSLILIPGSSIIC (B, 2022 Yib Y ewuiLeTafled (LppeoLow T QFwDHLIRHGSL IIHLD.

4.7 et Y NE555@H FESulles umiseflieou Gobu® %5 S

Qlevd@smaenyb LPMIL LG FNFDSTULD OfeOL b, BT I 6T F&HEG Fevevauled LOeTL
LGNS SSHBG FoHP) QUGTBIGET 9BSHEHLILIBILD.

7a 2019 b gewi(® Qmnslweraled, BTl LGLINGSGSG FhBld B LmFeNes

7b

7C

YR SHTIHOSYLD OPMILD b FHOFHW B LBIGGHSGFTET  FHT6us])  6LGH B F6r
Faisfdseeuylb GBEFeTTS@GD QLITBL(R et euemmisenes QUITHLILIST w6,/
LIGuSTLILIL L. FTThS BHIM/GUGTHIGERSG OUITMILIIGOLW YeO&FS HHTHHm6nn
2 ofenL&F 6 BeuTFmesTd GLp BUILASHLILI(BLD.

LOGSTEFTT  eUeneuWeOLOL I Ny eTen ol (RLILIT(h&ET, LOGTEFTT e/l |jeo%d O flaHeiT
oMb 66T @QUIGVLFETT GT6TTLIGS LIPS SOIGTLOTET LIGLIIMTIIG) GLofQSTeieL LI L geor
LNGSTEOTLT, G (LP(LPEOLOWLITEST LOGTLIL|G I ILNGES:S@ Fodb) S QbEIdewerILiLids H L Lb
20209 e (® (pHed Q.uf.F. apevtd LNTEHNFSLILL @GO L FHTev
Qoo GeueNseNed LG I NESL ILIBLD.

2023 b YewwiLenailed, RUBHOLIGHITES 1,600 MW. el g Nésss@ 55
2 PLSSHG Q&FTeTHNe)L 65T 20% LAletteMLbSlenw QLIMeISNHEG, 2020 gLb 96w (h
BELILGHUNED, “LpHellBeudnsmest HWr” H(hbbILmisefle b Q&TLITFFemw
Bl. F.91.F. apeulb QLINDIFQHTEEHLD LUEHHUNGV, LOGTLILIG I NGGdHG Fohd) (LpFedBEeN
@&TLTLImeT  (LpLpemiowirest 6h Guimiig & GgeTall Yewipdded HliLib, G 6T
ILNefpSP) BIFLHESS S 1L SHBenTL 1% BEOL(LPeODLUIIBHISSLILIBILD.
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7d

7e

7f

LBOTLT LG I I NSEESG F&d) © NLISES FI L ewuImge HevL(Lpeopuley @b Gauevernuish
QUPLILIL®), YESHTT BLLIg pevpullest 6w &L LESENGINBFED, T TeyLh
ISP L GTUIRIFGHISHTET (LPLY-6)M))ds/eHUNesTTe) [BINISBeOeUdHLIIL L, B.F.9.F. QD&
HevL G NesT6uoILILIBISET, (SHSHBILIb, LSBT LpgeSaihples Lpdh)Tédeow
FBSBNQFTeTTI(B), 9bs afeveuliLmser GuUITLiyng Qusdeaipn GrIdbsled,
FH(BSHDI LS (LpeoT UFGLD STLILFH@HSGE (LphS/HeOFenaT 6Lpmi@ealg GLimen
QUITGBESL0TET Qv FiFTev e SLPeODH6T L6 LIBGS), (% GLiTL1q pHabreor
Gaerall wWIFfSG OQBOILILGSSLILIGD. albFwTeFiomer G&THE0 KL LikIGe 6o
IjUnHBlest 2 @TENTIES bFHIFEET FH(BSHMNOHTETTI(h), YSHeOHW  LOTHM G LSIG,
Qsfojser OLmEu LiCigued 2020 b yewsi(® HEUILIGHUN @).0.¢. wpmid
6.5 .9).&F . YFWIDHMIETTEL Fnl 19 60650l (b HWTHIFSHLILIHLD. BTV, HNHFHTEIIHLOTS
BNISSUILILBHSTEN OSSHHU FoHew S LEGEHD 2028 9yb Yewi(h Qmisluerals,
Cumiig g seiewin ol Uy GCFerall I®ipdsed FiLSSFleweT HfSoms
LTSS QF UL (LpLg-uLb.

brreuey, @G F&% pmIb STHM F&HB) GTevTLIeT QBTLILITCT BHAIGT 6THNT6In mILD
(LPEODEDLOTFGIT TGO QUITRSBLOTET FLOLOBBLILI L [AN61GST H@hL 6o Blevetorbg) @).L0.F.
apeuth 2020 b Yeusi(h) Qmyduied GTLNSGSHLILIBLD.

9SSHODUYEL FFEV GUTLY FHWITETT Lo H@hHGLD 6k HL L6081 L9 LILIGHLUIGUTET
LgeoLnd Sl Lewilh/ LgGeoln FH% FneiPlalp QUTS QR Oflaydh Sl ewILons
QULPRIGLILIPLD. BIFHSGLD QUBLOTETSHE R LIGH) Qevmiend BevavQLInB@G FHs)
BISWEHSING UTejeweudFLILIEeSeT  apeulons  Ber LGNS sseG F&)
LTI SHS@G LiweT L(hdbSLILIBILD.

4.8 #5315 Fewpufled BeveLTL Flevw cuey/LILIB) S S H6

QUITMILILSGSET QRUIILSSL ILIL(BeTeT Bimeisnigeiearmed Lo @evd@Gseanub L)

SDHFEGTUILD VL aUSHET (Lpevlh, FESS Gleomulled peLevTL Fleow 2 Mgl GFuh BLoGSLD

BleveuuiTerT G(h OFTeTenS: F[ihd (FHLO6V S (heUTSHE], QRUOMIGLIODE Fi 1 FmiFeT GLooyib
UYL I(HGSSLILI(HLD.

8a cp Guevplevevts QLNHGCMTS I YLialhsd) alblLpedn OFwevenita|d Hl L Hend

8b

8C

sd

STUIILIGNHGS CHeOaTesT FLLLb QLmigevTs, 2020 b 9 6wti(h BHLILGSWeTaleD,
Guebplewevls QUINHGDITeW YLialhbHls@ Leudluimer FLimgber CUDHEDTEMW
QUGTRIFSET LTl hdhd) il wdbHing CUITmIL eI HenLodFFleslTed & mBOF LI I(hLD.

LestBlevev GIPHGpTelluis G ISledg /el GRUOMIGNISSH/ID QuIT@HL(h, 2020 gib
e (h QmiBlweraied, Goevalwner &L dend Quibgs &L LITHGaIGET wpeuLD, GF
RUBIGLPEODS FLLSH(LPLD, 06O IBaIS) @ LD LOHMILD FUITHGOTLOTET G GRLLMAIGLPEOD
BIMeUSUPLD HTLIGSHLIIHLD.

2009 Qesr @levmiens: LOTTEFTT FILEGBNG Qevoimis, 2019 BEWITETHIG QONFHS, SFiLiTdeT
BB F1Es ISP (Lpevpews LlesiLipmib QuTE @ @).0.5. @ev Q&TLADLIE
V&G HET HTLNGSHLILI(HLD.

QUML) SeFHWITETT QBTLILIFeN GLigwyb GLiTEL®) A% (LpdFhiomes QFTdg dFermeor
2 Fhg BLoN) GG FIbS QFwHLTHFNNFHS, wLpLL WHLi FriFlalenuiuljib
2 eTeTLGE), 2020 Qb gewiiLenalled Q&HTLMAISF), FSLLib FLLIOTET &b YIS
(LU TS, 2022 9yIb Q6uTIL_6TaileD, LO6TTFSS) s Geomenul 1§ gl UL I(hEGE LD
FBLOLD LT esetLILI(hIGSLUILI(RILD.

B.F.9).5./
@).6.F.

Q.h.e./
Bl.F.9.&.

Q.h.e./
©CeVBSHIT

QUM%
FnN6L

OL1.611.-9(.9/.

OL1.611.-9(.9/.

LO.&F.9/.

Q.h.e./
©CeVBSHIT
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A5/
OL1.611.-9(.-9/.

LO).F. 9.

QL1.61.29).9)./
LO).F. 9.

15.5.9)./
OL1.611.29].9].

15.5.9)./
OL1.611.29].9].

LO).F. 9.

Bl.F.9.&F.

QuITmLI %
FnD6L

LO).F. 9.

88 2020 b Yewi(R BALILGHUND LITFFHTLIL, FHreysenes sib wHmib QTsslud
SGUEOLD  (LpFHeUI  IIDFBIFE6T 2 MiS0FUI%HCSTeT@RDd QUTBLE FSHd %D
BImjeuem &erfler & 19 gl ed SHFaledEHerler FHWTeT (LPHTELDD G|6S
2 mBOFUICISDHFHTET &H HT@| BAHUTHS QFHTETeNS HYMLPSHLILIHGSLILI(HLD.

8t gleom Fnmps wpsHu BneicTniseNs FEHSG D FES CEHTHEHE OUTHIFCOHET
upp miseosup afllwb 2019 b Yewi(h QYmbueraled B. F..9.F. Qe
FevevenLoulled 6(H QHTLADLI( GLp BHULOGSLILIL(R), QRUOBIGNSSLILI(BILD. 2019 9ib
9,6551(h) QY TIDLISSHONBBES), RAICGT(H FHeUeTL T 9 6wti(h (LPLY-aIeHL b LileuTesT(HLD,
WPFED M| LOTSHBEIFHERSGGHET, REICGUT([ YessLy DGLoTeT Qevmiens Fdgl @BLiLd
QTensF FLomlevev Geverflull i i(hLb.

89 Guimriiig g iLeLuled  (wWpGHSL(Bg HILILseNgh wpHmib i Naflms S
umgneNg geaid suliLsengih Qegeimer gposulea BLOSSD  RaIGIT(H
BimjeueTdHNGd 616t 2020 b Y 6TILTANGOBES/, FHev F&Hld G/ewD HILIBIFEHLD
Lodmith (Lp&eoL(h QUITUILIL|S(GIHLD @leormigmessiL (B, STefuds S ib Q&L TLITeo
616816051 S&([h DML 1119 611mIS6rTled 96116501 ILI(HGSLILIBILD.

8h #58) asdsenear BLOGSD QUTEHTTSTT QOEGFHEHLET BITELIBRISS (LpSEUILDTGT
Qewed e sy s (KPIS) 2019 b ayewih @mighueralsy isLps i ibds (D),
2020 b Y6uurg eSlibbg Ybkbdh YeOLndF Flesl  apeULD  FH6UI HITeus G HLILIL (B
Qeverlui_t1ii(hLb.

8l 9 NaNFSE L BS aIFHeTH FEE © U S IO aIFEFeNed 9TF - Gesuiy
Gleom  LIKIFHTENS G618 B (LpeoDLILI(BGGIh QumpL(), 2020 b gewi(h
BHLILGHUN C%heifleune aulSSTI L 606N SHTLIGH LD,

8 FTSEUIDTETT [HSIEOLOSGT LOPMID (LPESIELIbSHEETS6T LopmID LOTIFTT GLOT iy IenesT
Fhendeow ST ILSDGLD, eTFng CFeyddens wHmb WeTFmals LT bsemli
QUEEUIEHLOLILIIED F&ES) FIPHEFIOW QNS ILIGDGLD 6TeT QF OFwed H L dHos
QIMiihg), g LpD 2020 b yewsi(h Qmislueraled Hmlsensuil LitBLD.

8k @. &.91.5. apeud gHEFeTGar QuGs ILBATD Qemiwes) FSHS BT SSHMES
alles 155, FInbs FEHE O fajser, (LpeniT  (hLUSbe/, alleney Friks GLITHGH6T
wpmid  F&F)  allenerdgnest Gobiim(h) 6TeTLIG OSGTLILITET el IL|6wsI[Ten6
Y NE@GLD eUevSHUNed, MBS LITEUGTWTETTHET ABHLILFQFUIUILD, HHUL S5
OBTemeCLIF) CFevel eUFdldsmest b LITGWTSHh 2020 gIb 96wt eTailed 9L Nalmdbd
QFdwii(ib.

4.9 aFFFTV FEFH) 21 S L oLl UFHF@HFG FTewIEemar GLNDM/FH6%T6T6Te)

GTHITHT6L FhdHl DL HLLIOLIL] UFHIBeT HTLIILISDHSTET D SHBHFTT el mIFe6rT,
QUITMIILEFET QRUILIGHL SSHLILIL(DETET 9bdbg Binelesmgaisr ey Neraimh @evd@semanyib
COLOGY FNHEOGTUILD JGOL UGBGTLITS LITEHHLOTCT FLpSds BITHFHRIEEG GEODLIIBINGLD, QfdHHenHiLl
auglgeflesr ol srev QFwNHLIRGGenFHew & NFSOFUIISDHEGLD (LPeoiInl 1y 6555
QuUIHMIFHOFTETSTLILIHLD.

9a PBlevsar), Qupews erfaiy), 9/ F&H) QuibSlTmigen, SSHSI I IFES6T LoHmID
(LpeveoTwBIFeT GUITeTD 6THITHTL FhSH S I S LGOI QUFHFHEST HeOLOLILIGHNHE,
QUIT(BSHLOTET GIUHGUEIHENET @W@&rr@jﬁmgp Sp apGeurLimu euFSI%aT - allaugd
@Dy euengLILLD, GDBISS CHTSSSSINHFTS SHTLNSSHIIRLD Gk Fnl 19 6Tulbd G (Lo
apeuLd, Gl QLTSS K110 60 Herewsr&Fendsdlesr I QLTS G emLpliiled, 2020 yib
91,6001 L 6Ta 6D HWITASSHII(BILD.
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9b

9C

od

9e

sIoHm F&G) wHmd  Giw FESFIT CuiewLser Gumem LI IIWeTe T e
BTGNS S5 S5@ FobH LS LU UFSSOET YLLILIGNE FIDbd
GIU&GUIRIFHEET @m@&n@/aﬂ@fr@ Q(H HOVENLOD B L LD QUG HEMLOSHELOSHLILIL (),
2020-2025 eT@itb S(F ILNaNBSHS) FTev 9l L aIenesiienwl 2 6ren. &, 9% 2019 b
608 (h @miguied QeveruiL LiLiBLb.

2020-2030 b 96udi(h) UIWTET FHTeULILIGSHuUled 9 NailBss CFdiwlii_6l6Ten
QupHGprellw, erfleunuy GLpmil TS 6I(hdg /& CFeLeLed LOHMILD Y&TT LA &FTT
QFeydglend LOTTSSEISeT @leormismeseiLir (B, 2020 Qb gewiLeTalled eh
In L 19 606 b GG TE) G(h IGTLILLOTS LNTSHIES IIRID.

gpEFaTGes Hmsssamiguw GlS grejseiear o9 e uled 1eTEmTLb, BT,
QHTLTLIML G LoHMID CULIHEMTEIILD 6T6UILIEST L hIFH6VTH 6IMHo%6sT G FiTevoll I i(hdlesrn
LoPMILD GTHNTHTeV BlevFbLp eUFH O 1 Gl L eOLLIL|Fe06T QdbeelTs: i lq FSTL (HHlesin
@ Cadw GIS greggoens 2020 b gyewienailed @).LO.F. apeuld GITLNGSLILIBLD.

LNewr & @oewen  SILILISHHTET  (LPSAIT T WOFHEHS & Qevrulled  Liwest Lml (B
LT & HmISHISET6T  QURAEIFIGTLIL] QBFTT Feorl 2020 b 6w 6Talled

STLIGSSHLILIILD.

4.10 YSSTEFSINGID GSHT Y50 T GOIDESGID TUILILFeaT IJorfldhHa

@levmieoaullett LGSHTHGBISEHLD LHMILD QSBITLAGLGITETIGLOWTETTFHE@hLD LA FHEd; Fempulled
FRHUGRLLD  euensHuled Ysher allFTevhHem  FH(hHHNOFHTetI(h, Ybes! O MLIG e BIMeneor
IFFNESEI I W b FESIG Fleonuiled YITiiEFs), Lilalpdd) wHmib 2 eEHTL(h GLmLLG)
Cardbsed (LpFedlwest QBTLILIGD Hlewl dHdhdnlq il UTULILFET 2aTd@Galss I i(hLb.

108 Qevmensules Q&TIHOLPUNFFE@RS@ 2019 9ub 96wty aBH), FHHH FeD

10b

10C

o Lol euFSHFeT Nailmssulled FRHLIGILD aImSHuled 95HeHuw OC&TLSE0
LpwpHEEemen oerd@Gald@b QLUITBL() SHemsHiw QHTLLIED (LPUNHFIHE@HSGEGHLD LOHMILD
Il (B @NWTLITT USTLIGTRISGERESGLD 25% 2 MBI (h) (LphSIFewn eSS ILIHLD.

2020 b 9ewei(h) BBLILGHWeTaled, QLI nl 19 enetialled GSTLLEVS /D LOHMILD
sevall i QTR FEODI®ETULD GR6UT Dlevewtidd), FHev YTTUIFE HLNalBdhs)
HID/OIGT BIFZEETULD 2 GTeTL&GE 6l QY TMiIFS) Y NalBds] aUGHEUIIGHLOLIL] Bl. &.9f.&F.
epeuLd STLIGSUIIBID. T Ul LeUeDIDFQF T S IFF®ET (el aUTSHSHLOWLILI(HILD
QUGHT LITGISMESG|,  GIETLIQ 6 D (FAUTSSUIILL BT IS NGSSEG FHE) LomHDeD
QST IPGVRILLIBISET QHTLITILITET Lidhd (LpesTGesTTI) & FH(RSSILBIS@BLD, LIdG F&H)
alleneordgimest GLotbiim () Q& TLSeE/CLIkG@EHD 2021 gyib g ewei(h BAHLILIGSHUNED, b
F.9).&F. apeolb MLPSLILIHGSSLILIHLD.

Lhesiang EPLsefer eral®), s GLILT®), Lpsieindgaib ereriapped pajesr |CT
Q&Tfed HI Ligevsl LNTBUITHSGHeSTD LIThs LT ILSLINGSSEG FHE 2 HLSSS
srliysefesr Lmflu/ % serm@palu alflajnidbseey  SeLSIIIGHEGLD LOHMILD
B%6eYb  aflevestddblnest euTlihdh allhbdled et FTTdhend LTaNSGL elensuiled
SHCUITEOSHW  QUTIY FEOSHWTETTFSTUWLD LOHPMILD LB QUITLY FEOHWITETTHEETILD
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(Published by Authority)

Government Notifications
MINISTRY OF POWER, ENERGY AND BUSINESS DEVELOPMENT
National Energy Policy and Srategies of Sri Lanka
I, Ravi Karunanayake asthe Minister of Power, Energy and Business Development do hereby publish the National Energy
Policy & Strategies of Sri Lankareferred to in the following Schedule, prepared after reviewing and revising the National
Energy Policy and Strategies of Sri Lanka published in the Gazette Extraordinary No. 1553/10 of 10.06.2008 as approved

by the Government for the information of the general public.

Ravi KARUNANAYAKE,
Minister of Power, Energy and Business Development.
08th August, 2019.

NATIONAL ENERGY POLICY AND STRATEGIES OF SRI LANKA

MinisTRY oF PowER, ENERGY AND BusiNESs DEVELOPMENT - GOVERNMENT OF SRI LANKA

Sri Lanka has achieved several goals set in the National Energy Policy and Strategies (2008) in complete el ectrification
and renewable energy development. The main objective of the National Energy Policy and Strategies declared here isto
ensure convenient and affordable energy services are available for equitable development of Sri Lanka using clean, safe,

1A G 30708—67 (08/2019) .
This Gazette Extraordinary can be downloaded from www.documents.gov.lk E:b
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sustainable, reliable and economically feasible energy supply. This Policy isformulated in alignment with the future goals
of Sri Lanka, current global trends in energy and the Goal 7 of the Sustainable Development Goals of the United Nations.
This policy will impact the vast realm of social, economic and environmental spheres and pave the way to realize the
vision of Sri Lankain achieving carbon neutrality and complete transition of all the energy value chains by 2050.

This document also contains a Results Delivery Framework assigning responsibilities of meeting the stated policy goals
to relevant institutions. A draft of this National Energy Policy and Strategies was amended after being subjected to public
scrutiny and a review by a committee of experts related to the energy sector before publication.

Implementaion of this policy will be monitored and its impacts will be evaluated by a National Steering Committee
appointed by me, comprising of Chairpersons, General Managers and Director Generals of key energy sector agencies
and will also include representatives from such affiliate sectors as transport and environment. The Committee will be
required to meet at quarterly intervals and report implementation progress to the Cabinet of Ministers and is empowered
to co-opt any new members as deemed necessary to represent any relevant sector, This Committee will be chaired by the
Secretary to the Ministry responsible for the subjects of power and energy.

The National Streering Committee will be assisted by a Technical Working Group in convening meetings and collation of
action plans, progressinformation and other correspondence with agenciesresponsible asidentified in the Results Delivery
Framework. The Committee appointed by the Secretary, Ministry of Power & Energy for the purpose of formulation of
National Energy Policy & Strategies will function as the Technical Working Group.

The Policy superseeds all previous palicies, strategies, plans and guidelines published from time to time. This National
energy policy and implementing strategies will be in effect until it is reviewed in consideration of any major changes in
the external environment. Such policy reviewswill be conducted at |east oncein six years. The Results Delivery Framework,
alingned with the policy and strategies will be revised in two-year intervals.

NATIONAL ENERGY POLICY AND STRATEGIES OF SRI LANKA
August 2019
Preamble

Numerous are the achievements of the energy sector over the past few decades and
numerous are the impending challenges on the energy sector of Sri Lanka.
Our nation has achieved complete electrification and fulfilled many other policy goals and milestones set in the
National Energy Policy & Strategies of Sri Lanka (2008).
Sri Lankais ranked high among the countries with alarge share of renewable energy, with a strong commitment to
retain this vital attribute of the nation’s economic resilience
in aworld of diminishing energy security.
This policy statement is meant to chart the future course of the energy sector of the country,
which in turn will contribute towards a stable economy.

Emerging from decades of internal strife, the whole country has been
provided with uninterrupted electricity supply.
Large and small enterprises across the country are looking ahead for better and productive use of material and human
resources with the availability of electricity.
Other forms of energy such as liquid and gaseous petroleum fuels too are delivered to the whole country, realizing the
dream of providing access to modern forms of energy to al citizens.
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The evolving structure of the economy suggests that Sri Lanka will continue
its journey along the energy frugal economic development path,
with a strong services sector accounting for more than 60% of the GDP.
Nevertheless, great strides are being made to steer the economy towards a knowledge fuelled economy, which too will
assist to keep the energy intensity of economy at current healthy levels.
This policy will pave the way for Sri Lankato emerge as a strong economy with lesser dependence on energy, in a
world constricted by frequent energy crises.

This policy will proactively transform the energy industry from a subsidy-burdened,

survival-focused state to an innovation driven catalyser of the national economy,

preparing the country for the global energy transition.

The newfound economic freedom of citizens will create a conducive environment

to improve the quality of energy services to a level where cost reflectivity of prices
paid by the citizens will be accepted without any hesitation.
This policy will also nurture the energy sector by strengthening the capability of sector professionals to manage the

energy sector efficiently and effectively to benefit all Sri Lankans in the long term.

Emerging role of renewable energy, amidst the ever-evolving technological capabilities
and new levels of integration made possible by information and communications technology
will be recognized as one of the key thrusts to retain
the share of renewable energy in the national energy supply.

Similarly, energy efficiency across the entire value chain will be improved
to keep the growth of energy demand at optimum levels.

This effort assures Sri Lanka’'s unreserved commitment to fight the challenges
posed by climate change by integrating efforts of all stakeholders of the energy industry
to afocused, meaningful and a viable response to climate change.

1. Inroduction

Global energy industry has entered a decisive phase of transition, where an increasing number of supply options,
newer energy carriers and the growing demand, contribute to increase the complexity of theindustry. Sri Lanka
too, will face this transition during the next few decades, and the energy industry in transition will fuel the
growing economy of the country, opening many frontiers and opportunities. This policy spells out ways and
means of steering the energy sector in transition to power the nation and its social market economy,aiming at
higher levelsof stability, security, affordability and sustainability with theleast environmental burden,and provide
a fertile ground for all public and private enterprises, homes and institutions to flourish in a future, where
energy will not be a constraint.

Sri Lankais ranked in the mid-range of United Nations Human Development Index, while the annual GDP per
capitatoo isin the mid-range, at USD 4,065 (2017)*. The government’s drive to reach the upper middle-income
level within this decade intensifies the role of energy in Sri Lanka's economy.As a nation embarking on a
progressive social market economy after a three decade-long conflict, a holistic approach to development is
desirable, compared with an incremental approach. An energy policy consistent with social and economic
development goals is required owing to significant impacts of the energy sector on each social and economic
activity of the country.

Sri Lanka maintains a comparatively lower energy intensity of economy, using 0.47TJ of commercial energy to
produce onemillion LKR of GDP?. The challenge posed to Sri Lankaisto maintain the lower energy intensity,
while accelerating the growth of the economy. Sri Lanka has reached the important milestone of 100%
electrification, thereby fulfilling the goal of providing modern energy sources to all the citizens.

- TheWorld Bank http://data.worldbank.org/Country/Sri Lanka
2 Sri LankaEnergy Balance 2016, Sri Lanka Sustainable Energy Authority
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Economic growth amidst universal access requires the energy supply capacity to be steadily increased. The
growth in demand can also be managed by improving the efficiency of energy conversion.Continued efforts to
maintain a low energy intensity status requires to be rewarded with a lower burden on the economy and the
environment. Increased efforts on demand management through policy driven incentives are required to meet
this goal amidst high economic growth.

Upgrading the transport modes to more efficient systems along with transport infrastructure development and
stimulating the use of other forms of energy beyond petroleum products through policy interventions would be
required to effectively manage energy use in transport, the largest consuming sector of commercia energy.

The relatively high share of renewable energy (RE) in the country’s primary energy portfolio is bound to
progressively reduce because the major portion of hydropower potential has already been tapped. With the
shifting of household energy use toward fossil fuels, the growing demand for all forms of energy isincreasingly
being met with fossil fuels. Water resources serve multiple needs, power generation being the third priority
after drinking water and agricultural demand, further complicating issuesrelated to projects such asthe Mahaweli
Stage |1 development. A paradigm shift of policy is envisaged to defend and improve the share of renewablesin
the primary energy supply from the level maintained at 55% during the last decade.

The National Energy Policy and Strategies present how Sri Lanka plansto meet the challenge of developing and
managing the energy sector to ensure delivery of reliable, cost-effective, and competitively priced energy
services from diverse sources to fuel the social market economy.

Sri Lanka weathered many energy crises over the last few decades due to resilience garnered from many deep
roots. These roots can be identified as the impressive use of biomass resources, year-round sunshine and
higher rainfall, combined with frugal lifestyle of her people and the small geographical expanse of the country.

Having nourished the national economy from these deep roots, Sri Lanka was first in the region to bare fruits,
in terms of extending the coverage of the national electricity supply to serve the whole country with an
uninterrupted supply. The reliability of energy systems has attracted services sector to the country, leveraging
more economic benefits to the country with the least possible input of energy. This has caused a structural
change in the economy towards services, in sharp contrast to other developing economies experiencing steep
growth in the energy intensity of economy.

Reliability and affordability of both indigenous and global energy supplieswill be the most desirable ingredient
in thiseconomy in transition. The country islooking into a future where strong emphasiswill be on developing
theincreasingly competitive newly assessed resourcesfor electricity generation such aswind and solar. Biomass,
probably the most important energy resource, will play an even more valuable role by making a transformation
to a convenient fuel for household use and a dependable resource for industrial thermal energy supply.

Sri Lanka desires to be elevated to an ‘energy empowered’ nation by developing strategies and conversion
technologies to use the vast indigenous resources. Whilst continuous efforts will be made to strengthen the
petroleum sector from upstream resource development to downstream diversification, initiatives will be made
to elevate the status of electricity as a major energy carrier. Energy transition in the transport sector, from
liquid petroleum dominance to other energy carriers will be actively pursued. Electricity will take the pride of
placein the quest for discovering new energy carriers, drawing resources from increasing amounts of indigenous
resources, whilst securing supply routes for global resources. Whilst securing land resources for important
energy infrastructure elements such as gas terminals, electricity generation sites and transmission corridors,
energy storage will be taken as a prime carrier to transcend the space and time boundaries which constrained the
traditional energy systems.

Aligning Sri Lanka with Goal 7 of the Sustainable Development Goals (SDGs) of the UN, this policy would
contribute to achieve universal access to affordable, reliable, sustainable and modern energy for all by 2020, a
decade ahead of theUN target. The policy will also contribute to reduce the dependence of Sri Lanka on fossil
fuels to below 50% of the primary energy supply and to reduce the specific energy use across all end-uses by
20% of 2015 level, by 2030. Thispolicy will pave theway to realise the vision of Sri Lankain achieving carbon
neutrality and complete transition of all the energy value chains by 2050. The policy provides the necessary
space for establishing key manufacturing industries supplying sustainable energy technologies to the local
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market and forge alliances with other developing countries through South-South cooperation by developing
knowledge products and sustainable energy technologies in line with Goal 7 of the SDGs.

This policy document has three sections:

TheNational Energy Policy, stating the ten pillars of the policy framework
Implementing Srategies, describing the specific strategies to implement the policy
The Results Delivery Framework, elaborating the specific actions, milestones and the institutions responsible

This policy supersedes all previous policies, strategies,plans and guidelines published from time to time. This national
energy policy and implementing strategies will be in effect until it is reviewed in consideration of any major changes
in the external environment. Such policy reviews will be conducted at least once in six years. The Results Delivery
Framework, (separately published) aligned with the policy and strategies will be revised in two-year intervals.

2 The National Energy Policy

The primary objective of the energy policy is to ensure energy security through supplies that are cleaner,
secure, economical and reliable, to provide convenient, affordable energy services to support socialy equitable
development of Sri Lanka. Policy guidelines such as, the * General Policy Guidelines on the Electricity Industry’
asrequired under Sri Lanka Electricity Act No. 20 of 2009 statutorily required to be issued for each sub sector,
are expected to be prepared and issued, based on this national energy policy.

Working through the conflicting demands from the security, equity and sustainability dimensions, known as the
energy trilemma, Sri Lanka today is seen to be moving away from the delicate balance of these three forces.
The national energy policy is thus founded on ten pillars, rooted in the broad areas impacting the society,
economy and the environment, in an effort to counter balance the forces through enhanced equity, security and
sustainability, respectively.

Assuring Energy Security

Providing Access to Energy Services

Providing Energy Services at the Optimum Cost to the National Economy
Improving Energy Efficiency and Conservation

Enhancing Self Reliance

Caring for the Environment

Enhancing the Share of Renewable Energy

Strengthening Good Governance in the Energy Sector

Securing Land for Future Energy Infrastructure

Providing Opportunities for Innovation and Entrepreneurship

CoNoA~WNE

=

This approach is graphically depicted below:

Energy

Security
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The ten pillars are described in greater detail below

1

2)

3)

4)

5)

6)

7)

8)

9)

10)

Assuring Energy Security
Primary and secondary energy supplies of the country will be secured to ensure continuity, adequacy and
reliability.

Providing Access to Energy Services
Accessto reliable, convenient, affordable, equitable and quality energy services will be provided to all citizens
to improve their living standards and to engage in gainful economic activities.

Providing Energy Services at the Optimum Cost to the National Economy
Energy services will be provided at the optimum long-term cost, to lower the burden on the national economy
and to achieve competitiveness of locally produced goods and services in international markets.

Improving Energy Efficiency and Conservation
Efficient use of energy will be promoted in all sectors and across the energy value chain, engaging both the
suppliers and users.

Enhancing Self Reliance

Indigenous energy resources will be developed to the optimum levels to minimise dependence on imported
resources, subject to resolving technical, economic, environmental and social constraints, with the objective
of minimising the vulnerability of energy supplies to external situations.

Caring for the Environment

A meaningful contribution to climate change will be made by maintaining the low carbon intensity of the Sri
Lankan energy sector. Adverse environmental and social impacts of energy services will be minimised to care
for the global and local environment.

Enhancing the Share of Renewable Energy
Indigenous renewable energy resources will be developed to the optimum level to attain sustainability and a
higher degree of resilience in the energy sector.

Srengthening Good Governance in the Energy Sector

Governance of the energy sector to be strengthened to realise accountability, fairness and transparency to
achieve investor and consumer confidence. A stable policy environment will be ensured, and the regulatory
framework will be further strengthened to assure good governance in the energy sector.

Securing Land for Future Energy Infrastructure

Strategic locations for establishing energy facilities and corridors which inter connect such facilities will be
earmarked and secured in advance to ensure timely implementation of such facilities and to minimise adverse
social impacts.

Providing Opportunities for Innovation and Entrepreneurship

Considering the limitation to the scale of markets available in Sri Lanka to breed technology intensive local
businesses, the relatively large size of the energy sector will be utilised to nurture local entrepreneurship and
innovation.
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3. Implementing Strategies

The broad strategies to implement the national energy policy are detailed in this chapter, aligned with the
aforementioned ten pillars:

3.1 Assuring Energy Security

Primary and secondary energy resources and supplies used in the country will be secured to maximise the
country’s energy supply reliability, continuity and adequacy, and strategic independence by employing the
strategies:

3.11

3.1.2

3.1.3

3.14

3.1.5

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

3.1.11

Diversity in energy resources used in electricity generation will be ensured subject to economic,
environmental, technological and operational requirements.

Considering the recent price profiles, natural gas would be the next fossil fuel option for the country
to broaden diversity.A liquefied natural gas(LNG) terminal of optimum size and technology would
be established at the most suitable location. Considering the impact to the country’s energy security,
operation of the first terminal and LNG procurement shall be kept under state control.

Global diversification of energy sourceswill be pursued to safeguard the supply chain against external
geo-political uncertainties.

Percentage installed power generation capacity from a single imported fuel shall not exceed 50%
of the total installed firm capacity to safeguard against geopolitical uncertainties and fuel price
shocks.

Adequacy and reliability of transmission and distribution infrastructure in both electricity and fuel
supply networks to meet any future contingencies will be ensured.

Regular risk and assessments will be conducted to identify and mitigate possible internal, external
contingencies that could critically affect the performance of the energy sector.

Indigenous petroleum resources will be explored using geophysical surveys, and the national
petroleum data repository will be strengthened. Such resources will be strategically developed to
introduce into all sectors including power generation, transport, household and industry, as well as
to generate futuristic cleaner energy sources such as hydrogen and gas to liquids (GTL).

National requirements of electricity will be met with proven generation technologies and fuel sources.

Maintenance of strategic fuelreserves in strategic locations in the country will be made mandatory
for al key players in electricity and petroleum industries.

Local crude ail refining capacity will be expanded to optimally satisfy the country’s demand for
different petroleum products.

Viable cross-border electricity transmission and cooperation with countries in the region will be
pursued on the basis of multilateral power pool operation

3.2 Providing Access to Energy Services

Access to reliable, convenient, affordable, equitable and quality energy services will be provided to all
citizens to enhance their living standards and to engage in gainful economic activities, by employing the
strategies:
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3.21

3.2.2

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

3.2.9

3.2.10

3.2.11

Access to electricity using either on-grid or off-grid sources and to modern petroleum products
will be ensured to all citizens in the country.

Small and medium enterprises will be supported by socialising part of initial electricity service
connection costs via tariffs.

Households which remain unconnected to national grid due to un-affordability, even after gaining
access, will be connected using innovative financing schemes.

New productive uses for electricity in agriculture, rural and primary industries will be encouraged
with emphasis on empowerment of women and youth.

The supply quality of energy services by electricity, gas and ail utilities will be improved through
adoption of appropriate technical and commercial quality standards.

Minimum service quality standards will be introduced for common utility services. Additionally,
premium services will be offered to customers who are willing to pay for such higher service
quality levels.

Equipment used in the energy supply chain will be standardised to ensure compatibility, ease of
integration and safety of energy supply.

Considering the superior reliability, increased safety and lower interference with tree cover,
electricity distribution networks will be gradually placed underground in urban areas and converted
to insulated aerial bundled conductors (ABC) in other areas.

Pipeline transport and vehicle-based transport will be promoted in downstream gas and oil supply
sector to improve access by industries and households to feed appropriate distribution networks at
the user end.

Smart grid technologies will be introduced, and smart metering will be deployed for enhanced
customer experience, and to automate power system management, reducing manual intervention
where such interventions are uneconomical.

Mobile and internet-based services will be introduced to enhance customer convenience.

3.3 Providing Energy Services at the Otimum Cost to the National Economy

Energy Service will be provided at the optimum long-term cost, to lower the burden on the national
economy and to achieve competitiveness of locally produced goods and services in international markets
by employing the strategies

3.3.1

3.3.2

3.3.3

Power plants identified in the Long-Term Generation Expansion Plan will be implemented as
scheduled.

Receiving, processing, storage, transport and distribution capacity requirements of the petroleum
sector will be identified in long term planning and will be developed in time to ensure adequate
supply of petroleum products.

Rational energy pricing strategies, based on the principles of cost reflectivity across the energy
value chain will be adopted through existing and new regulatory mechanisms, to ensure financial
health of sector utilities and to discourage wasteful energy use.
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3.34

The government will identify and provide transparently funded subsidies to target groups of energy
users in household, industrial and commercial sectors,that deserve special consideration owing to
their economic standing and contribution to national economic development priorities.

3.4 Improving Energy Efficiency and Conservation

Energy systems will be effectively managed to ensure efficient use and conservation of energy. Efficient
use of energy by all concerned, from utilitiesto final customers will be pursued employing the strategies:

3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

3.4.7

3.4.8

3.4.9

3.4.10

3.4.11

3.4.12

3.4.13

3.4.14

3.4.15

The national energy efficiency improvement and conservation programme will be further
strengthened engaging all stakeholders in household, industrial and commercial sectors.

Energy efficiency improvement and conservation will be promoted through minimum energy
performance standards and labelling of appliances, and by introducing green procurement processes
in state and private sector organisations.

A home productivity improvement programme, with energy efficiency and conservation asthe central
theme will be launched to empower women.

Taxation and other incentives and disincentives to support the market for efficient technologies
will be introduced.

Expert energy advisory services will be offered through state and private sector service providers
to promote energy efficiency, conservation and energy cost reduction across all end use sectors.

Water resources will be recognized as a valuable indigenous energy resource.Efficient use of water
by competing users at places where there is a high opportunity cost to water will be enhanced.

Conversion efficiency of power generation facilities will be enhanced.
A strategic plan for street lighting will be formulated to ensure proper management of street lighting
that will enhance the safety of road users, and to contribute to energy conservation with a better

aesthetic sense.

Automated demand response technologies will be considered as a main demand-side management
strategy.

Losses in energy delivery networks will be reduced to optimum levels.

Losses incurred in petroleum refining will be reduced by continuous technology infusion with new
investments.

Transport fuel use in petroleum distribution will be reduced by utilising regional storage facilities
connected with the rail-based supply network.

Virtual offices and video/teleconferencing will be promoted by making necessary changes to
organisational working culture as a strategy to minimize physical movement.

Transport energy use will be reduced by undertaking ‘avoid, shift and improve’ strategies with a
strong focus on high quality public transport and intelligent traffic management solutions.

Economic activities will be developed in dense clusters to benefit from lower logistic costs and
improved synergies in special zones identified as smart cities, served by smart grids.
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3.4.16 Sustainable neighbourhoods will be used as a key design element in urban development with the
objective of reducing energy demand.

3.4.17 Energy efficiency will be a primary concernin retrofits, and new building designs will be evaluated
for their energy performance on a mandatory basis.

3.4.18 Smart technologies, including smart buildings and complete conversion to smart metering will be
ensured to convey price signals to customers, altering the demand profile to reduce the overall cost

of supply.

3.4.19 Fuel efficiency of vehicleswould be akey consideration in deciding applicable taxes on vehiclesto
encourage a higher efficiency vehicle fleet.

3.5 Enhancing Self Reliance

Indigenous energy resources will be developed to optimum levels to minimise dependence on imported
resources, subject to resolving technical, economic, environmental and social constraints, with the
objective of minimising the vulnerability of energy supplies to external situations and to attain a higher
degree of resilience in the energy sector, employing the strategies:

3.5.1 Oil and natural gas resources of the country will be explored. Commercia scale exploitation will
be strategically phased, giving due consideration to higher future value and possible use in the
future asalocally available fuel source to derive cleaner futuristic energy sources such as hydrogen.

3.5.2 Indigenous mineral resources such as Thorianite and other similar nuclear fuels with commercial
resource potential will be explored, assessed and kept ready for development at the appropriate
time when conversion technologies are available.

3.5.3 Renewable energy resources will be exploited based on a priority order arrived at, considering
economics, technology and quality of each resource.

3.5.4 Availability of biomasswill be enhanced by establishing dedicated energy plantations or plantations
with residue as a potential fuel, in prescribed biomass energy development areas. Commercial
availability of biomassand biomass-based fuel productswill be encouraged for utilisation inindustrial
thermal applications and household use. Processed hiomass as a fuel source will be facilitated
through efficient collection of existing resources, processing, value addition, storage and
distribution, and nurturing biomass supply chains.

3.5.5 Improved biomass conversion devices such as cook stoves that are free from the general
inconvenience associated with traditional biomass-based cooking and offer an experience similar
to commercial fuel-based cooking devices, will be introduced and promoted for household use.
This strategy will help to retain the share of biomass as a fuel used for cooking applications and to
discourage migration to petroleum fuels owing to convenience.

3.5.6 Gradual diversification of transport energy in both rail and road transport from present oil dominance
to electricity will be encouraged to increase overall conversion efficiency and to relieve the
dependence on liquid petroleum fuels as the sole transport fuel. Further, appropriate time of use
tariffs will be offered to attract additional demand from electric vehicle charging to periods of
lower demand, and additional demand so added will be strategically used to enhance the integration
of indigenous sources such as solar and wind.
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3.5.7

3.5.8

A sizable fund will be channelled to the Sri Lanka Sustainable Energy Fund operated by the SEA by
evoking provisionsin the SEA Act for charging a cess on fossil fuel imports and a resource royalty
from renewable resources.Purposes of Sri Lanka Sustainable Energy Fund will be broadened to
meet the requirements of sustainable energy, electricity and petroleum sectors.

Contribution of the rubber plantation industry asthe major fuel wood supplier for thermal applications
will be duly recognised and suitable incentives will be provided to enhance the expanse of rubber
plantations.

3.6 Caring for the Environment

Natural environment of the country will be preserved, and a meaningful contribution will be made to
address climate change, by adopting appropriate low emission processes and mitigation measures
employing the strategies:

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

3.6.7

3.6.8

3.6.9

3.6.10

Environmental impacts of energy facilitieswill be minimised and mitigated using counter balancing
interventions such as carbon sequestration plantations. Existing hydropower catchments and land
earmarked for future energy infrastructure too will be considered as potential land for such
plantations.

Impacts to the environment in the context of climate change due to the construction and operation
of energy sector facilities will be minimised.

Energy supply from cleaner sources and technologies will be encouraged to minimise harm to the
local and global environment, while taking into consideration both the impacts on the national
economy and the long-term environmental benefits.

Indigenous petroleum and nuclear energy resources will be developed to the optimum level with
sufficient environmental safeguards,by encouraging market demand for such resources.

National level plans will be implemented to utilise by-products from power generation with a
commercial value, such as fly ash and waste heat.

Nationally Determined Contributions (NDCs) to global emission reduction goals will be made to
meet the national emission reduction obligations as agreed.

Socia and environmental externalities in the local context pertaining to the energy sector will be
studied and factored into decision making.

Opportunities available under carbon trading mechanisms will be exploited and a proper mechanism
will be implemented to make use of the potential.

Waste to energy projects will be favourably considered owing to the positive contributions such
projects make to dispose municipal solid waste, and any cost above the avoided cost of electricity
will be paid by the government/local authorities directly to the developer so as not to burden energy
utilities.

Necessary Health, Safety and Environmental (HSE) standards will be introduced and relevant
regulations enforced, making it an offence for a person to operate any energy related infrastructure
without complying with the prescribed HSE standards.
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3.7 Enhancing the Share of Renewable Energy

Energy supply from renewable energy resources in the country’s energy mix will be increased to reduce
pressure on foreign exchange, as a means of engaging the local community in the energy industry, attain
sustainability and to promote the use of environmentally friendly energy sources employing the strategies:

3.7.1 Long delays encountered in renewable energy development will be reduced through a centrally
coordinated project approval process.

3.7.2 Renewable energy investments for electricity generation will be realised through a competitive
scheme to reduce the costs and to facilitate wider investor participation.

3.7.3 Transmission infrastructure will be strengthened to improve the absorption of electricity generation
from renewable sources.

3.7.4 Distribution infrastructure will be upgraded with smart grid technologies to facilitate renewable
energy-based distributed generation.

3.7.5 Research will be conducted to overcome adverse impacts of renewable energy absorption to the
power system from intermittent sources such as wind and solar energy.

3.7.6 Effective forecasting technologies for wind, solar and rainfall will be introduced so that optimum
use of renewable resources could be realised.

3.7.7 Energy storage solutions will be encouraged for firming intermittent renewable sources, voltage
and frequency regulation, local grid support, peak shaving and improving grid resilience.

3.7.8 Innovative financing schemesand financial instrumentsinvolving both public and private enterprises
will be introduced to encourage renewable energy devel opment.

3.8 Srengthening Good Governance in the Energy Sector

Good governance in all aspects of the energy sector shall be the guiding principle, and good governance
in the energy sector will be strengthened to realise accountability, fairness and transparency to achieve
investor and consumer confidence. A stable policy environment and regulatory frameworks will be
established and further strengthened to assure good governance in the energy sector, employing the
strategies:

3.8.1 All sub sectors in the energy industry will be brought under respective regulatory framework.

3.8.2 Procurement of plant, equipment, crude oil and other fuels, as well as power purchase agreements
and similar concessions, will be made through a streamlined competitive bidding scheme ensuring
transparency,accountability and avoiding long term delays.

3.8.3 Capability of the energy sector professionals to meet challenges in the emerging competitive
environment will be enhanced by facilitating exchange programmes between similar entities in
foreign countries and cross posting within Sri Lankan sector entities.

3.8.4 Digitalisation of the energy sector entities using an enterprise resource planning platform will be
taken as a priority, spanning the whole length of the value chain from smart meters, addressable
appliances and smart grids that allows further adoption of new technologies such as artificial
intelligence (Al), internet of things (10T) and distributed ledgers to drive efficiency, transparency
and optimisation of asset utilisation.
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3.8.5

3.8.6

3.8.7

3.8.8

3.8.9

3.8.10

A guideline on management of digital information to ensure security of digital information, covering
the aspects of storing, use and management will be introduced.

Digitalisation of utility transactions will be used to secure and store data in cloud based central
databases and the data, information and knowledge thus assimilated in the energy sector will be
indexed, catalogued and securely stored for future use and will be treated as knowledge assets.

A conducive environment shall be created for independent decision making in a transparent and
accountable manner, supported by the analyses performed using real time insights produced by
digitalisation.

Energy sector transactionswill be reported by relevant entitiesto the SEA on afixed annual schedule,
through a working group of officials from key sector institutions to ensure timely publication of
the Sri Lanka Energy Balance.

Indices which can assist the understanding of energy sector trends will beidentified and included in
national statistics to help evidence-based decision making.

Active engagement of citizens in the energy sector will be promoted using web portals linked to
applications for mobile phones, leading to awareness creation, grievance handling and education,
targeting the closure of trust deficit, greater acceptance of energy sector projects, user safety and
improved end-user behaviour of energy services.

3.9 Securing Land for Future Energy Infrastructure

Considering limitation to land with specific attributes that are required to develop certain technologies
and considering the extensive financial losses incurred in the past owing to shifting of sites to locate
power plants, strategic locations to establish future energy infrastructure will be earmarked and secured
in advance to ensure timely implementation of such facilities and to minimise adverse socia impacts,
employing the strategies:

3.9.1

3.9.2

3.93

3.94

3.95

Suitable sites to locate future energy infrastructure such as coal, natural gas and nuclear power
plants, refineries and terminals will be strategically earmarked in advance following preliminary
feasibility studies, so that the public can avoid using such sites, resulting in minimal relocation and
social impacts at the time of actual development.

Best sites to locate large scale renewable energy infrastructure such as wind and solar farms would
be identified in advance and marked on a master plan so that they can be developed as large
concentrated facilities in phases.

Corridors for petroleum and gas pipe transport and for backbone electricity transmission would be
identified, giving priority to shared corridors for the benefit of national infrastructure planning.
Identified routes would be published for the purpose of giving advance information to the public.

Available corridors will be used to lay multiple pipelines and power transmission lines wherever
possible.

All existing and future underground utility infrastructure including el ectricity, water, communication,
town gas and petroleum would be made available in a common mandatory geographic information
system (GIS) to facilitate optimal location of future underground cable routes and pipe transport
traces.
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3.9.6

Roadside utility infrastructure corridors including electricity distribution, sewer, water,
communication and gas supply shall be coordinated with transport infrastructure, in such a manner
that clear demarcation of ownership, flexibility of maintenance, and room for expansion would be
ensured.

3.10 Providing Opportunities for Innovation and Entrepreneurship

Considering the limitation to the scale of markets available in Sri Lanka to breed technology intensive

local

businesses, the relative vastness of the energy sector will be utilised to nurturelocal entrepreneurship

and innovation by actively engaging the strategies:

3.10.1

3.10.2

3.10.3

3.104

3.10.5

3.10.6

3.10.7

3.10.8

Electricity will be recognised as the dominant energy carrier of the future, and strategic ventures to
utilise local resources in energy conversion and storage equipment will be nurtured as an
industrialisation thrust.

Development of novel information and communications technology (ICT) applications such
asforpower system automation, remote control, distributed real time event and data acquisition
systems, and smart metering will be encouraged.

Sri Lankan enterprises will be encouraged to engage in energy sector infrastructure development.

Research and devel opment on introducing, adopting and implementing new and emerging renewable
fuel sources,efficient energy conversion and end use technologies will be promoted.

Innovation will be facilitated by providing protection to intellectual property, safeguarding the same
until commercialisation and by nurturing nascent technol ogies through financial incentives and tax
benefits.

Indigenous knowledge and capacities required for energy sector development will be realised.
Potential offered by vehicle energy storage systems (ESS) will be studied considering ESS as a
local standby energy storage device, deploying those as an automated demand response (ADR)

option and a load profile management too.

Small scale on-grid distributed and off-grid stand-alone applications using renewable energy with
local value addition will be encouraged as an economic development thrust.
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4. Results Delivery Framework

This chapter describesthetargetsand likely timeframes associated with expected policy intents
and the assignment of responsibilities of realisation of policy intents.They are to be reviewed
in two-year intervals and re-stated for the period ahead.

4.1 Assuring Energy Security

To execute strategies identified to realise energy security, the following targets and
milestones will be met by the institutions to which responsibilities are assigned.

la

1b

1c

1d

le

Feasibility of cross border electricity transfer with countries in the region will be
studied and documented by end 2021.

Feasibility of the Sapugaskanda oil refinery expansion project will be evaluated
by end-2020undertaking a study to determine the optimum capacity, and a
preliminary investigation on establishing a second refinery will be undertaken by
mid-2021 by the Ceylon Petroleum Corporation.

Every player in the petroleum subsector and all grid connected thermal power
plants shall jointly maintain a strategic fuel reserve equivalent to a minimum 30
days consumption at any given time. The Petroleum Corporation and the CEB
shall be jointly responsible to agree on targets for local storage capacity to be
developed and maintained by either party. All future power plant specifications
must contain appropriate storage capacities to be maintained locally.

A high-level standing committee to be titled as ‘ Energy Sector Risk Assessment
Panel’to be established with sufficient representation from key sectors by end-
2019to assess possible internal and external contingencies that could critically
affect the performance of the energy sector. Members of this committee must
also include co-opted specialists on the subject of risk assessment and be given
the required training on how to identify such risks.This panel must meet
periodically and identify such contingencies based on probability-impact analysis
and advise sector agencies to prepare plans to mitigate impacts of the same.
Secretary of the Ministry in charge of the subject of electricity shall be responsible
to appoint and convene this panel.

An inventory of indigenous energy resources, both renewable and non-
renewable,will be developed and published by SEA and PRDS by end-2020.Air
borne gravity/magnetic data will be acquired and processed by end 2019 and 2D/
3D seismic data in selected locations in Mannar and Cauvery Basins will be
completed by 2022.

4.2 Providing Access to Energy Services

To ensure accessto reliable, convenient, affordable, equitable and quality energy services
to al citizens to enhance their living standards and to engage in gainful economic
activities, the following targets and milestones will be met by institutions to which
responsibilities are assigned;

2a To encourage prospective small and medium scale industries and businesses, the

initial cost of obtaining an electricity connection, which may be considerable at
present compared with the capital cost of the business, will be reduced by offering
a special concessionary package under which the entire cost of the transformer
for contract demands up to 100kVA will be waived-off and be socialised through

Responsibility

MoPE

CPC

CPC/CEB

MoPE

SEA/PRDS

Responsibility

CEB/LECO
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CEB/LECO

CEB/LECO

PUCSL

PUCSL

CEB/LECO

CEB/LECO

CPC/PRDS

CEB/LECO

2b

2c

2d

2e

2f

29

2h

2i

2j

2k

distribution tariffs. This should be fully implemented from January-2021by CEB/
LECO, accompanied with an appropriate campaign giving wide publicity through
media.

The initial cost in providing a new connection to recover infrastructure cost by
electricity distribution utilities will be completely phased out by end-2022, to all
categories of customers.Such costs will be socialised through distribution tariffs,
aiming at improving the country’srank below 50, in ‘ ease of doing business’ index.

Optional ‘same day’ service connections to households and other retail customers
to be provided on the payment of a premium fee for any prospective customer by
mid-2020.Similarly, a portfolio of other cost recovery services shall be offered
at a premium for customers who are in need for expeditious service delivery.
Timeline for regular service will be subject to codes on commercial quality
specified by PUCSL.

Commercia supply of biomass and biomass-based fuel products will be doubled
to reach one million tonne per year for using industrial thermal applications and
households through the establishment of 20,000 hectares of biomass plantations
within the period 2020-2023as an initiative of SEA.Government land, soft
financing and other fiscal incentives will be offered to businesses that provide
fuel wood including dedicated energy plantations and other commercia plantations.

To encourage improved, convenient, commercial biomass fuel products and
conversion technol ogies for household use, SEA shall ensure that fiscal incentives
are provided to entrepreneurs who are engaged in the manufacture and distribution
of equipment using such technologies (e.g. improved cook stoves and mini-
gasifiers)by end-2020. SEA shall ensure a minimum 5% penetration of improved
stoves using commercialised biomass fuels by 2021.

Supply quality standards of fuels supplied by petroleum utilitieswill be determined
and enforced on a voluntary basis by mid-2020 and on mandatory basis by end
2021 by PUCSL, and quality test reports will be published.

Supply and service quality standards of energy services by the utilities will be
determined and enforced on voluntary basis by end 2020 and on mandatory basis
from end 2021 by PUCSL.

All new low voltage distribution networks will use all-insulated ABC with
immediate effect. Low voltage overhead electricity distribution networks outside
urban areaswill be completely converted to al-insulated ABC by 2025. Distribution
networks in urban areas will be converted to an underground network by 2030.

A technical audit covering the whole value chain of the utilities will be carried
out. Specifications, status and standards of key equipment will be recorded, and a
standardisation programme will belaunched within 2020 by the CEB and the LECO.

Feasibility of extending and introducing new pipeline transport facilities for both
liquid and gaseous fuels to serve dense clusters of industrial and residential users
will be studied by 2021.

Five pilot projects, covering the five distribution licensees will be launched by
the CEB and the LECO within 2020 to identify smart grid and smart metering
technologies which can deliver value to the country.
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2l Smart meters and pre-paid meters shall be offered on-demand to any customer CEB/LECO

2m

by mid-2020.

At least 50% of all standard services offered by the CEB and the LECO to be
made optionally available through mobile and internet platforms too, including
payments and tracking of progress, by mid-2020 so that customers are not required
tovisit utility officesto initiate such services. By end-2021, all standard services
to be offered optionally via mobile and internet.

4.3 Providing Energy Supply Services at the Optimum Cost to the National Economy

To ensure that energy services are provided at the optimum long-term cost to lower the
burden on the national economy, the following targets and milestones will have to be
met by the institutions to which responsibilities are assigned;

3a

3b

3c

A transparent pricing methodology for electricity and fossil fuel products will be
developed and implemented by mid-2020 by the CEB, the CPC and other sector
players through a regulatory mechanism established by the PUCSL.

Thelife-lineelectricity tariff will belimited only to low-user household customers
using less than 30kWh per month. A study will be conducted by MoPE in 2020 to
decide other target groups of energy users that deserve special consideration,
the subsidy amount and the source of funds.

A short-term and medium-term planning mechanism, and a continuous planning
procedure will be established for the petroleum sector, including both liquid and
gaseous fuels by end 2019. First plan to be issued in 2020.

4.4 Improving Energy Efficiency and Conservation

Energy systems will be efficiently managed and operated while ensuring efficient
utilisation and conservation of energy. The following targets and milestones will have
to be met by the institutions to which responsibilities are assigned.

4a

4b

4c

4d

4e

Specific energy use in end-user activities will be reduced by 10% of 2015 level
by 2023as part of the national energy efficiency improvement and conservation
programme, saving 1,243GWh of grid electricity generation by 2023.

Minimum energy performance standards for LEDs and energy labelling for air-
conditioners, personal computers, refrigerators, ceiling fans, linear fluorescent
lamps/ballasts and induction motors will be enforced by mid-2020.

Penetration of efficient, low smoke, low soot biomass cook stoves will be
increased to 10% of households by 2022. Processed, commercialized biomass-
based fuels used in such stoves will be made widely available across the retail
market by creating an enabling environment.

‘Energy Manager’ schemewill beimplemented on amandatory basisby end 2019to
designated users and extended to the remaining institutional users by 2020.

Reduced duty and taxation of efficient equipment supported by an accelerated
depreciation scheme will be offered to building renovation and retrofitting
industry to improve the energy efficiency of the existing building stock by 2020.

CEB/LECO

Responsibility

CEB/CPC/
PUCSL

MoPE

MoPRD

Responsibility
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SEA

CEB

MoPE

LECO

CEB/LECO

CEB/LECO

MoT&CA

MoPA&M

MoPE

MoM&WD
and UDA

Af

49

4h

4i

4

4k

41

4m

4n

40

4p

A differential taxation scheme for commercial buildings will be introduced, based
on asimplified energy utilisation index by end 2020. A similar scheme to support
the market for efficient technologies will be introduced by end-2020, through a
green procurement process led by the state sector.

Power generation facilitieswill be subjected to athorough energy audit to evaluate
generator efficiencies and efficiency of auxiliary systems, and a sector-wide
efficiency improvement programme will be launched in 2020.

A lighting standard for street lighting, to cater to rural, urban and major road
illumination including other public space lighting requirements will be introduced
and implemented on a mandatory basis within 2020.

A pilot scale automated demand response project will be implemented by mid-
2021, and the techno-economic viability of the intervention will be documented
for scaling up as appropriate.

Overall system losses in the electricity grid will be reduced to 7.5% of net
generation by 2020.

Reactive power management will be further intensified by introducing a scheme
to discourage demand for reactive energy by end users through an appropriate
volume-based fee.

Modal share of mass transport will be enhanced by a margin of 10%compared to
the 2016 share by 2023 by adopting avoid, shift and improve strategies and
intelligent multimodal transport management solutions for major cities in the
country, by Ministry of Transport and Civil Aviation.

At least 30% of all government institutional head offices and regional head offices
to have teleconferencing facilities to hold tele-meetings by 2021. All main
government offices must have tel econferencing facilities by 2020. The participation
of officers, who require more than one hour of travel timeto participate at meetings
must be discouraged from attending physically and be connected via
teleconferencing facilities established at all ministries from end 2019.

All routine services offered at government agencies that do not require physical
presence must be made available via internet or mobile phone to minimizetransport
energy use from 2020.

A performance-based energy efficiency building code for commercia buildings
will be made mandatory by end 2019and a voluntary scheme for domestic sector
will be introduced by end 2019.

Incorporation of building management systemswith afocus on energy management
and future opportunities in smart grid driven automated demand response will be
made a mandatory planning criterion for all commercial developments by 2020by
the UDA.
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4.5 Enhancing Self Reliance

Indigenous energy resources will be developed to the optimum levels to minimise
dependence on imported resources and to attain a higher degree of resilience in the
energy sector. Thefollowing targets and milestoneswill have to be met by theinstitutions
to which responsibilities are assigned.

5a

5b

5c

5d

5e

5f

Feasibility studies on the use of natural gas/renewable energy-based hydrogen
and GTL in transport and other sectors will be carried out by 2022.

Renewable energy resources will be exploited based on a priority order arrived
at, considering economics, technology and quality of resource. Wind isidentified
as the second most promising renewable energy resource after hydropower and
highest priority is given to develop wind to realize a minimum 20% share of
electricity generated from renewable energy sources excluding major hydro, by
2022by the SEA in association with relevant public and private sector players.

At least 10,000 hectare of unproductive land will be prescribed as biomass energy
development areas, and leased to devel opers by the SEA starting from 2020 over
aperiod of 5 years to develop as commercial timber cum fuel wood plantations.

Biomass supply chains in five regions will be supported through improved
collection of hiomass residue, mixed cropping and certification of sustainable
extraction for athree-year duration until they reach commercialisation through a
pilot project by 2020 by the SEA.

The most widely used suburban rail corridors between Colombo and the Airport,
Avissawella, Negombo, Panadura and Veyangodawill be upgraded and electrified
by mid-2023, and other viablerailwaysin provincial city suburbswill be upgraded
and electrified by 2025.

At least 20% of all new light vehicle registrations shall be electric vehicles in
2022. At least 25 new public electric vehicle charging stations with DC rapid
charging capability will be established at strategic locations by the CEB/LECO
by 2020. SEA will encourage the private sector to set up their own charging
stations to complement the CEB/LECO efforts, by securing fiscal incentives to
the industry.

4.6 Caring for the Environment

A meaningful contribution to climate changewill be made by maintaining thelow carbon
intensity of Sri Lankan energy sector. Adverse environmental and social impacts of
energy services will be minimized to care for the global and local environment by
achieving the following targets and milestones by the institutions to which
responsibilities are assigned,;

6a The CEB is to reduce incremental carbon footprint of electricity due to future

coal power plant additions by reducing GHG emission levels using carbon
sequestration plantations. A feasibility study will be done by the CEB in 2020,
outlining possible sequestration plantation options, land availability and financial
analysis.

Responsibility

SEA/PRDS

MoT&CA

CEB/LECO/
SEA

Responsibility

CEB
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MoMD&E 6b Stack emissions of energy sector facilities will be constantly
monitored and reported in the public domain by 2020, to manage
and reduce emission burden from the energy sector.

CPC/LIOC 6¢ A closed loop storage and distribution system will be established
gradually by the CPC starting from 2020 for lighter fuels with
high potential for vaporisation.

MoPE/ 6d HSE standards for all energy sector utilities will be introduced
MoPRD by 2020 and fully implemented by 2022.
Responsibility 4.7 Enhancing the Share of Renewable Energy

Renewable energy resources in the country’s energy mix will be
increased, meeting the targets and milestones;

M OPE 7a An advisory committee comprising ministry officials in-charge
of different line agencies/custodians of land resources will be
appointed to coordinate the approval of renewable energy
projects and acquisition of land resources for such projects by
end 2019.

CEB 7b After careful analysis of the network constraints, dispatch
options and resource characteristics, acomprehensive renewable
energy grid integration plan will be published by the CEB from
2020 and periodically updated.

SEA/CEB 7c¢ A fully-fledged competitive bidding scheme for renewable
energyinvestments will be implemented through a resource
devel opment programme to realise a pipeline of ‘ready to invest’
projects by mid-2020 by the SEA, realising 20% of generation
witha cumulative renewabl e energy generation capacity of 1,600
MW by 2023.

SEA/CEB 7d Applications received by the SEA when feed-in tariffs were on
offer, but held up due to the termination to feed in tariffs, which
are at various stages of the approval process will be channeled
to a competitive bidding model by using suitable interim
approaches such as offering project proponents preferential
treatments when they were opened up for
competition considering the maturity of a project, investments
made, etc. A list of such alternate options will be jointly
developed by the CEB and the SEAby mid 2020for different
technologies, considering their inherent attributes so that all such
projects in abeyance could be expeditiously developed within a
competitive bidding framework by end 2023.

7e Advanced forecasting systems for hydro, solar and wind energy
will be established by the CEB aong with other relevant line
agencies by end-2020.

CEB/SEA
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7f

A premium green tariff/green energy certification package will be offered to all
interested electricity customer segments as an optional tariff and a portion of
incremental proceeds will be used for renewable energydevelopment by crediting
to the Sri Lanka Sustainable Energy Fund.

4.8 Srenthening Good Governance in the Energy Sector

A stable policy environment will be established and regulatory frameworkswill be further
strengthened to assure good governance in the energy sector by achieving the following
targets and milestones by the institutions to which responsibilities are assigned.

8a Ministry in charge of the function of petroleum resource devel opment shall ensure

8b

8c

8d

8e

8f

89

8h

8i

8]

that necessary legislation for upstream petroleum development are enacted by
mid-2020, including necessary legislation to establish an upstream petroleum
development regulatory mechanism.

Establish a regulatory framework and empower an independent regulatory
institution by enacting the necessary |egislation to regulate downstream petroleum
industry, by end-2020.

Functional units of CEB to adopt independent financial reporting from financial
year 2019, in accordance with the Electricity Act 2009.

Digitalisation of the electricity utility sector will be launched by 2020, and
completed through a phased approach by 2022, covering the whole value chain
from the optimal operation of core assets to managing customer relationships.

A data governance policy for ensuring the proper management of digital
information of energy sector utilities will be introduced to ensure security, data
quality and privacy by mid-2020.

Reporting of energy sector transactions by key sector entities will be regularised
by appointing aworking group under the leadership of the SEA by end 2019, and
the Sri Lanka Energy Balance for each year will be published by the SEA within
the first six months after the end of each calendar year, commencing with that of
year 2019.

All energy sector projects and investment opportunities will be identified and
documented in self-standing project concept formats from 2020 by each agency
for easy take-up by investors and development partners on a competitive basis.

K ey Performance Indicators (KPIs) aligned with economic goalswill beintroduced
for energy utilities by end-2019, monitored and published by the respective
Ministries from 2020.

Establish clear guidelines to implement public-private partnership in developing
energy infrastructure, by mid-2020.

Study and report the potential benefits and pre-requisites, and an action plan to
establish a wholesale market for electricity and to allow power wheeling in the
transmission and distribution network, by end-2020.

CEB/LECO

Responsibility

MoPRD

MoPRD

MoPE

CEB/LECO

MoPE/
MoPRD

MoPE

MoPRD/
MoPE

MoPE
MoPRD

MoPE
MoPRD

MoPE
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SEA 8k An application will be developed for mobile phone access by
2020, to engage the end users to increase awareness on best
energy options, record grievances, price trends and energy
efficiency improvement by extending the online energy database
aready operated by the SEA

Responsibility 4.9 Securing Land for Future Energy Infrastructure
Strategic locations to establish future energy infrastructure will be
earmarked and secured in advance to ensure timely implementation of
such facilities and to minimise adverse social impacts by achieving
the following targets and milestones by the institutions to which
responsibilities are assigned.

M oPE 9a A strategic facilities layout map, identifying suitable sites to
locate future energy infrastructure such as coal, natural gas and
nuclear plants, refineries and terminalswill be prepared by 2020
in consultation with the National Physical Planning Department
by a joint committee appointed for the purpose.

SEA 9b A master plan identifying the best sites to locate large scale
renewabl e infrastructure such as wind and solar farms would be
formulated and published by end 2019with a development time
horizon 2020-2025.

CEBJ/CPC 9c Petroleum, gas pipe transport and backbone electricity
transmission line corridors that are to be devel oped during 2020
- 2030 will be identified and published as a map by a joint
committee by 2020.

CEB 9d Based on already available GI S elements, anational Gl S database
depicting existing and future underground utility infrastructure
including electrical, water, communication and petroleum will
be established by 2020 by the CEB.

M oPE 9e Aninter-agency utility corridor coordination authority to resolve
conflicts will be established by2020.

Responsibility 4.10 Providing Opportunities for Innovation and Entrepreneurship

Considering the vastness of the sector, opportunities available for
research and devel opment, and local value addition in the energy sector
which can improve sector productivity will be actively pursued to
engage the Sri Lankan innovators and entrepreneurs.

MOoPE 10a A 25% local preference will be granted to Sri Lankan enterprises
and joint ventures led by such enterprises to encourage such
enterprises to engage in energy sector infrastructure
development,from2019.

SEA 10b A coordinated research and development network involving all
research and development organisations will be established by
the SEA, assembling both industry and academia in a grand
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aliance by mid-2020, and ten pilot projects on home grown renewable energy
conversion technol ogies and ten energy efficiency improvement technologies will
beintroduced by the SEA by mid-2021, protecting intellectual properties amassed
until commercialisation.

10c Smart grid pilot projects will be deployed in five identified locations to  ~gg/ ECO
demonstrate the possibilities of better management of generation, transmission
and distribution assets, to allow new and present customers to use electricity in
the most efficient manner and to allow large scale/deep penetrated deployment
of dispersed renewable energy generators using advanced ICT in measurement,
control and management of electrical grids by end 2020 bythe CEB/LECO.

10d An automated demand response pilot project will be implemented, and impacts CEB/LECO
documented to allow economic eval uation of the same as afuture generation option
by end 2021,by the CEB/LECO.

10e Digitised data accumulated from the advent of digital technologies in utility ceg/LECO
operations will be retained, processed and used as a knowledge asset.

10f Indigenous knowledge and capacities required for energy sector development will  SEA
be nurtured by introducing a contribution-based reward scheme to encourage
individual efforts by sector professionals and pooling of knowledge resources
across the energy sector by 2020.

GLOSSARY

advisory committee
a statutory committee comprising of experts on a particular subject area appointed to provide
advice to the board of management of the Sri Lanka Sustainable Energy Authority

automated demand response
automatic control systems that respond to supply conditions or contingencies and act to alter
the customer demand to reduce overall cost of supply

building management systems
acontrol system in abuilding that manages the energy converting equipment with an objective
of improved energy efficiency and demand management

carbon neutrality
condition of balancing the carbon emissions released to the atmosphere by human activities
and absorbed from the atmosphere

carbon sequestration
natural process by which atmospheric carbon dioxide is absorbed by plants through
photosynthesis and held in a solid form for long durations

demand side management
managing the demand for electricity in electricity systems by interventions in the end user
facilities
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dispatch

system operators or ‘dispatchers’ control the output of grid connected generating units to meet system demand.
This process of controlling is called generator dispatch. If controlling is by way of an instruction, it is termed
a ‘dispatch instruction’

dispatchable
dispatchable generation refers to sources of electricity that can be started/stopped and the power output adjusted
as and when requested by system operators

distribution infrastructure
electricity network operating under 33kV connecting customer loads to the national grid

downstream
segment of the petroleum fuel supply chain which distribute refined products to customers

electrification
providing access to electricity distribution lines. Sri Lanka provided access to all potential customers, of which
about 99.5% have an active electricity connection

energy carrier
A substance or phenomenon that contain energy in different forms which can be converted into a usable energy
form to deliver an energy service when required or stored for later use

energy crises
shortage of supply or conversion capacity, quantities or finances to serve the customer demand for energy

energy intensity of economy
quantity of energy required to produce one unit of value addition to the economy

energy services
functions performed using any form of energy which are means to obtain or facilitate the delivery of work, a
desired service or a state

energy transition
the trend of lessening dependence on finite energy resources and making effortsto increase the use of renewable
energy

firm (power generating) capacity

Power generation capacity that can be guaranteed to be available for dispatch by system operators. Sources
such as mini hydro, solar PV and wind do not fall under this definition as their capacity is determined by the
availability of the respective resource at the time. * Run of theriver’ hydropower plants having sufficient storage
at their regulating head ponds to operate for at least a few hours are considered as firm capacity as the system
operators can plan the times they are to be dispatched.

fly ash
lighter ash from a combustion process, typically trapped by an emission control system

fossil fuels
energy resources that do not undergo cyclic replenishment within a human time scale

green energy certification
certification of buildings or energy converting systems that meet certain specified standards of efficiency or
contributions to pre-defined sustainability indices
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green procurement processes
procurement processes in which credit is given to the degree of contribution to sustainable conversion and use
of energy and other resources

green tariff
a pricing structure for electricity that includes a premium to meet incremental costs of using emerging
technologies that have lower irreversible impacts on society and the environment than others

hydropower catchments
surface of earth which receives rainwater and feed the water into a reservoir or a river, to feed one or several
hydropower plants

Indigenous ener gy
renewable and non-renewable energy resources that are found within the territory or the exclusive economic
zone of Sri Lanka

installed power generation capacity
rated capacity of output of a power plant

intermittence
inherent nature of variation of the supply of energy sources with time

liguefied natural gas
liquefied form of natural gas, typically stored in insulated vessels cooled down to minus (-) 160 degrees Celsius

load profile
the pattern of using €electricity, by a customer or aregion or a country

local preference
a percentage limit up to by which a priced bid from aloca bidder is accepted, in preference to a bid from an
international bidder

low carbon intensity
low use of fossil fuels to supply an energy service

low voltage
400 volt three-phase or 230 volt single-phase

Long Term Generation Expansion Plan
along-term plan showing details of the power plantsto be made availablefor future use, complied and published
by the Ceylon Electricity Board

natural gas
gas produced from oil fields or gas fields, contains mostly methane

system (network) losses
energy lossesincurred inthe supply of electricity in transmission and distribution through the national electricity
grid

off-grid
users and electricity generating systems serving such users without being connected to the national electricity
grid
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on-grid
electricity generating systems or users connected to the national electricity grid

power pool operation
asystemin which generators pledge capacity availablefor aperiod ahead, to which buyers (typically distribution
companies or customers) bhid to purchase electricity

primary energy
energy as it occurs in its natural form, includes both renewable and non-renewable forms

proven generation technologies
electricity generation technologies that have been developed to a level of wide commercia use

renewable energy
energy resources that undergo cyclic replenishment within a human time scale

secondary energy
energy available in a form different to its origin as a result of some energy conversion process

smart grid

a group of technologies deployed to increase responsiveness of power grids to better manage its generation,
transmission and distribution assets, to allow new and present customers to use electricity in the most efficient
manner and to allow large scale/ deep penetrated deployment of dispersed NRE generators using advanced ICT
in measurement, control and management of electrical grids to reduce overall cost of electricity and
environmental burden of electricity systems on the long run by differing investments and reducing operational
costs

social and environmental externalities
social and environmental impacts and costs resulting from any economic or commercial activity

social market economy
a socioeconomic model combining a free market capitalist economic system alongside social policies that
establish both fair competition within the market and special treatment to vulnerable sections of the society

socialized through distribution tariffs
costs not charged to individual customers but included in utility assets, for which cost are allowed to be averaged
across all customers

Sri Lanka Energy Balance
annual compilation of energy sector statistics published by Sri Lanka Sustainable Energy Authority

strategic fuel reserves
quantities of fuel stored for later use, in anticipation of breakdown of regular supplies to a particular energy
facility, location or region

sub sector
a segment within a sector which can be described based on certain common attributes

supply chain
entities, facilities, processes, information, and resources involved in delivering a product or service from a
point of occurrence to an end user

Sustainable Development Goals
auniversal call to action to achieve seventeen global goals to end poverty, protect the planet and ensure that all
people enjoy peace and prosperity by the United Nations general assembly in 2015
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transmission infrastructure
electricity network operating above 33kV connecting generation facilities to the distribution grid

universal access
access to modern energy sources, usually means that an electricity distribution line is available within 100m of
the potential customer premises

upper middle-income
The World bank defines an upper middlie-income country to be where the gross national income is between
USD3,896 to USD12,055 per person

upstream
segment of the petroleum fuel supply chain which involves exploration of resource sites, mining and delivery
of extracted resources to refining facilities

variability
change of quantity of energy with time from a particular energy resource, attributed to a natural phenomenon

waste heat
thermal energy intentionally or inadvertently lost from a combustion process
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