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1. [EUSHIC
1.1 HEOESR
1R MNED JCM ST 2527

A 2 RiEL 2021 FFO =) F—ER bR FPEH &, 22/ 7900 5 t-CO, T, FE,
BNE] /k?—fﬂi“ﬁ% 3N TH D, ZOPFHEITHRAEED 6.9%L7>TD |

T7 4 WHIE 2021 B S A7z COP26 TOFE T, 2070 FE TRy b - Br (R
FRRATA (GHG) #ifitr] 2#ENT2EESFLTWD, FLInaZF T, 1 FE
BUIX, *v b« Bue~OEHAeIK CTH 5 lIndia’s Long-Term Low-Carbon Development
Strategy (BR¥i - bk « [URZEENVE) 1 ZHE Lz, FEIRIZIZ, RO 7 DO FERERIRHIE
TR EENLTV D,

o B RRFEES AT L~DBAT

o ZT3E : RHTEREMNDARRFERAZBW Y AT LERRET D

o FTAL : FRfEATREARAL T, MO T L= HHTEREOBIS 2 e ET D

o PEEX: AR EHHHEAZUIEEL R TIERPEH OESE S 2T L HEHET D

o COB&%E: COZMETIHEOO V=T V7 V) a— 3 ORI

o PR ERETRYE L ORI EN 2 BB L 2N b RIS 2 0T

o BRFE - &M NREHFROKEN - SRNIEZBRET S

2D LEETORKFITIBNTIX, 5H%OA » RO 2R RICIN A, EWNEE
DIEFMALIZE D . =RV —HE OB, P REIAICEE & & A 2 FOFTED RIEIZH N
LETFRL, Zhisxt L’CIZ\/I/#HﬂJé’@Mﬂ*UﬁHJﬁ@ﬁL RARIREL, TR T 7 0
—F, WETr v ZAOEWBRECIY | BRKFEED VAT DEMLT DMENHD L LT
Wb,

O XS, 2025 4F 8 AITA v NBUNERSEL « BpK - KL EE (MoEFCC) 1, [HiX
AR EINHESK) (UNFCCC) N BiESS 6 4= 2 HICHS < ZEMZ Loy MilE (JCM) (2
B3 2 R E (MoC) % BARBUN & ks LTz, ZHUEA v ROKUEEE IR ~ORERE 7= %
AIY AV ERTHEDOTHY NV HEDFERIZB T DH R~ ANA b= b D,

HEU%ﬁ@E'ﬁ/\%’ X7 ) = R X —HITRENINTND, A > REFIE, E
f‘fiﬁ%j} WZRVED DPRFIDOE LI 2R L TEBY . ZOPITITEMANA AT A, BE
ﬂﬁ%i*/v¥~m%®7}<$\ TUE=T HHHEOZVEED T Y a s CCSREN
BEN, AROHEINLREBRS B FFENTND

! MoEFCC: India’s Long-Term Low-Carbon Development Strategy
https://unfccc.int/sites/default/files/resource/India_ LTLEDS.pdf
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N—T OREBLE T DT T v A FMAA T T 8= Rifi, FfEORESETENMANE S 2T
YRITIGTF=vallT s =N NFAHTE LTS,

PEFEY O 3R OEHLIZ OWTIE, 1TBC TR - FEE L OEENR AR TH 5, LNz =
2 o HIET, YRELIUN T O SRR 7 2 3 2 5 B R KRB S E R O BRI
HOHHPTHED LT REES~ORBEIE TH Y | T, HIRIZEE S LTV R
OBEWRBRRPITTEH STV D, EFEATE LTI TITHELILTW e LR O A, Hiot
B3 - REFEOFEM T, S GITILEED DURITHET 2HEFY, WbhbwrAEFEL XA
STCERE BRIV R VT T o— LREEMICHT 25 MR L, AL & Trdo Hisk
B A RKRIRENL-FEELR->TND, TOXIICRFERREL L HICHEIT A%, FE
WIRTEIZ B L 72BN OB 2 o713, BlRE LnAa o RET D7 OFIETOHS
MO FRRIZRWIZERRC X 5,

ZOXI T ROL L, ALIUNTI T, SR L CERESINEZ, 7T T E DR Y
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8 « FEBRAL T = & 7 o DRBUTIANS TATE - FRH - MIEROEMEERRSC, Bk FE
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2. 17 F DR
2.1 12 F DREELEEFIE
2.1.1 EERBSEEHIE

A ¥ RICBT DBEFEM O E TRIORT, BEEWIIRE EEEFEY (Solid Waste) | A
EREFEY) (Hazardous waste) | %5 1-BE3EY) (E-Waste) | /A A [EHEBEFEY) (Bio-Medical Waste) |
7T ATy 7 FEFEY) (Plastic Waste) . S BEIEY) (Battery Waste) . % - fiE{KBFEIEY

(Construction&Demolition Waste | LT C&D & v9) IZHFEIIL. FRLEFENLATICRT
WL OBRIDOMEG L 72D,

£ 2-1 AV FEFEYMOEERCHA

¥R 249 5 KR
[ BE [ B FE e B |
Solid Waste Management Rules,2016
A EREIEY) HEFEIYE PSR
(BEZ A Y ETe) Hazardous and other wastes

(Management and Transboundary Movement)Rules, 2016
(2022 &)

- BEREY) TR E B
E-waste Management Rules,2016 (2024 &®)
A FERBERED A FERBERED
Bio-medical Waste Management Rules,2016
T ATy T BEFW) 7T ATy 7 BEEY)E FEHLA
Plastic Waste Management Rules,2016 (2024 2¢E)
L FEIEY) LB ST B HI
Battery Waste Management Rules,2001 (2022 t&E)
R - fRARBEIEY) R - fRIARBETEYE BRI
Construction and Demolition Waste ManagementRules,2016

H it . CPCB?
XA A NIRRT DUEF

2 CPCB: R ANEEFHEE S [HEEYEEBA https://cpcb.nic.in/rules/



RE, TN D BEEWE R RKIGY - KEHY 7 EBRER IR DAk 2 ToHERR & B 1T
1986 fEiahs (f#) EOHEICHKSE, PN EEHEES (Central Pollution Control
Board, LAF TCPCBJ &) IZEEEIL T 5, CPCB OME L-HAICEGRIX, Mo
=EHI 4| F B 2 (State Pollution Control Board: SPCB)IZ X » THEEIN T35

( ) ( NS = A A
R AT BB - b - SEEBE PRABHLEZA R
Central Pollution control
Central Government MoEFCC Board (CPCB)
- - 4 \ - )
1
1

D 4

( NEBER MABBIEEES
State Department State Pollution control Board

L Environment ) L (SPCB) )

JHET

State Government

2-1 4V RNIZBITHIREFEHITEROAEH
Hil - MoEFCC3, CPCB

BEEEMREIED 5 b, AWEICBE L Cid THEREEW). (77 2F v 7 BEEY ) T - it
RFEFEY ) ICBET 5 2 &b, T b OREFEME B OME 2 K 5,

(1) FEREDEESA

HEREIY LT, FOREEYHILT, HDHWITEOMOBETY IWE & #4252 &

ZRY ., WER - ALFERIRUSHERC A I, ATAME, IBRME, BRMEL b o7 OIT, R
&if“"i‘n EELTLTAREOD D H DD LEFEMZET,

ZDOEEFEFEY ORRIRE PR FEFE A BRI CHLE L7251 THEFEITIT 5 729, 2016
FAR4RIC THEREYM R NZEOMOBEREY (FH K OES 282 7-%8) #2016
MEAF STz,

ZOBAITIX, AEREIEHOR B, FEE, RE. s, B, Q. prle, JE
UEL VYA 7 v, BIUCE D 5T _RTOA—F—IZ, SPCB L0 25+ 5 2 &
EEEMHTTND

CPCB XA EHEREEMOHAM T A N7 A4 U E2RKEL, KRFHANC L VT T AF > 7 DA
LA LS, T, AEREMLERE L CQTANEHTEEE LT 71 DB oA EHE
FEMTKRE LT 116 OFEEEEFIREL/FR L TRBY, V=27 %A N TAAL TS,

3 MoEFCC : Bg#% - M - [ARZEE https://moef.gov.in/



R 2-2 HEREYOIEAOLD OEEEEFIEE (—FI)

ERBEMEE (£/ V00 SO0 E2H00)(5 T« 2Dy 220 U JILADEESOEE T (CEA)

EA A ORECREL. TO. ZOESRA L SESFLANETS, e NEw 2025

BENASETERLT. RE/ESREEEE USRS (FEEME. mEsE. Co. Mn. N Li. Cu. Fe. Al Na
DUEHE) ZENTITOOEER (UFILArA ShoRtzE/ a0 EETEETFESNOEE | 115 NEW 2024
E2H/VTA UL EE Lo TERENS) OFIA

/U0 MRAEERROEER CEET SEREMAEAFILAZBGEOI A7~ (TZRAEE) £E

AOFIA 114 NEW 2024
EREAELT FUDABIUEREHSET FUDA (TR EERORSEICHEY —YER TH2SH A% — T
WRTSECERENS) BB FUDLASIUSEEET FUDLAGEEICHIA

SEREHAOES/Z I LB FUDLER (47-2000F ) U L OEEh(CER) EHUULEFT D _— o
LEROEEICHA

ERFEMEEAVUDL (BREEZDSOEREH KBrigl (A9T /F2AVATILTER) okl 1 .
BICER) 7. RS SIUERFEBAOREREI A Y TEECELTELAY D AEDERICHIBLET .

sHEHROBREECB I SRS (A8 aoERFRICER) oflf 10 2024

FEREATERT bUDA (BE. 2RE LRG3, S8EFEP0I00RLRALRRES
MSO2MEHFFRICER) FANBLURRFEE. S ) ULT B LUSEELORSTOF AROEHEEE 109 2024
kEF MU LADESICHA

ERBEATUFILES FUDAER BTAFIUETOFRICLZENTATILOEETICER) BLUERE

FHO (HOS—LOELERCLER) OTERESUFLEORE (RREE) ~oHFE 108 2024
EREHEES MDA (EERSENS LR - 7-ACCA) OEFEET FUD A=K OENTAOFIE 107 2024
Hi#t . CPCB*

XKCPCB V=7 %A FOFREY =7 ETHRLIZED

(2) 72T v 7 BEEWSTEFA

A v RTIL, 2016 423 A 21 HIZ, 12011 47" T AT v 7 BEdEdy (FHLE L OHLY HB\)
BRI (C@E & fub B8 e BRI 12016 £ 7°7 AT 7 BERMAE BRI NAH Shiz, K
BANCE D, UVSOE S ORAKIEED 50 mic ESh b, 77 AF v 7 adEo A4
FROW N AT D BERCBEHEY) O R A #R TR R A E R BT (EPR) O BUE M RE S
i,

Fo, 2021 FRIEHAITIE, LUROE S 12021 49 A 30 HPEE, 75 mbl k. ¥
F v 2022 4512 A 31 HLAKE, 120 mmPh b (CHOE & fu, BB 22 BLHIBRIE 23D S b
bz, FFEDOHWETT I AF v 7 GO RE A, R, il RGER X OMEA
NEEIEE NS, VYA ZRATRE, T RLX—[EIARATRE, IR0 R2WEE 7 Z
AF w7 ORIEB TOEH b, BFERICHEILT 52 & LT,

2022 £ 2 J1 16 HICHIESNIZHAITIE, 77 A2 F v 7 GO RKELEE BEICHET 5
HA RTAATHE, WEHR | A¥EH, 77 KFTA#E (PIBO) 1% CPCB @ EPR AR —
HHA MBI FEE S & BRE ST RNICRRT D 2 EBRBEMIT o,

FIUTFTOT T ATy 7 @ltwxtRl U EEESHMAL, 7 7 v KA —F—%|Z EPR
BV Y1 7 VAR (2024 FFE X VM) fAET 7 AF v 7R AR (2025 5
LA REERELTND,

4 CPCB: SOP under Rule 9  https://cpcb.nic.in/sop-for-hw-specific/
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® 2-3 TIRFv I VYA I NVREE

V=) A 2024-25 | 2025-26 | 2026-27 | 2027-28
I WE 7T AF v 7 Nen 50% 60% 70% 80%
A8 X o
| o 30% 40% 50% 60%
TIAF v — bk
il BIET 5 AF v 7 mlk 30% 40% 50% 60%
\Y% RS RNE T 5 A F > 7 50% 60% 70% 80%
Hh - CPCBS

EPR A RTA T AEE MAF,. 7 72 FMEGFITRE LTV D BEEY ORI,
VYA 7 NVAREZZERLTERDTGE, REMESVPHEINLIEEZHELTVD
(EPRATA R4 291 5%), 7272, 3FMIT, WA DARER S & IRE LR IR B3
ZENTE, WHEEIDBFE S ORNERT b EOTHIEZZERT S Z LA TEIUT, I
SNTBREMESO —MOBEEZ RO D Z LN TE D, IFLUNICHENER TE 20
BT, REMESITISEENIND L D,
FLRATA RTA LS THREN TV DIEKREEFEETEZRI-E 0o T255,
SPCB XIIAZEMNIEZFEES (PCC : Pollution Control Committee) 2 X o THANAFE S
N5,

(3) B - MIEEEY TR
OBE

R - AR EY (C&Dwaste) 13, H bW HHEM O, fRA, SR, g, B2
EENCEA SND , L, By, Ui - I 7 m =2 b BRIEESCHAT L DFE
FMIRGSNE70 D  FIT, BMORENSIRET D L . Lol a7 U— kK,
A, TIAF VI T Iy I ENLRDBEFTMN ZNITENT D,

R - RIRRERED LR AEEFEERE (EPR) OXRTH Y | AEFITITY A 7 VAR
EERTDEMENE LD, £7o, EPR O BFEH, B, 7—2H£8%217 5 2@ CPCB
IR DEF AT AREfFE TV D,

QILHELF 7 BEZEN) DF|
JEPRTEIRE 20,000 75 A — b ALLEORMFER 7 0 Y = 7 FRERERIZBNT, L
M HBEREY (FAERMRE) ORANREEMN T NS,

o5 CPCB: 2022 477 AT 7 BEde/e BLLAIZ
https://cpcb.nic.in/uploads/plasticwaste/2-amendment-pwmrules-2022.pdf
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FIFHBEEE -

v R 2026-27 EFED 5%D 5. 2030-31 FERELIRE I 25% F CEEEEICE| X BT S
ns .

v OERRESR: 2026-27 EEED 5% 5, 2030-31 FEEELIEIT 15%LL A2 HEET,

Fx 2-4 #F - RRBEEY O EPR BE

U I EL HIH B AR HIH B AR
(RIFEERAEROE | (LEEMREICK | (LEEREMRE
) T5EE) SR DEIE)

2025-26 4R 25% — -

2026-27 4 50% 5% 5%
2027-28 4 75% 10% 5%
2028-29 4 100% 15% 10%
2029-30 4 — 20% 10%
2030-31 4EJE LI - 25% 15%

OREME (~TFT 1)
- XINEE: BT RECARGEAEICRE 5 A TGS BREMER S
HIEZA D
- RIRTHIEE: EPR FAR 2 AZR CHIEE 2 3 o 1258 Th . £ D% 3 FEUNICHRE R
T3uE, - @B (85%~30%) 2RESHD .
- BB ERIERORD 3 BN R SGE . BREIKATRVIEIS NS,

12



2.1.2 SURZEIEGER - BAERIBE TRV F—XI3R

E7 4 EHHIL COP26 TOEG T, 2070 FFE T2k > b - Br GREHRE I X (GHG)
Mgkt r] ZERTH2EESLTVD, ZNE=IT T, MoEFCC % 2022 4 11 HIZ,
2070 FFETOX Y b - B ~ORWIZREE CTH %5 [India’s Long-TermLow- Carbon
Development Strategy | #/A%K L T\ 5,

AV RIZBT DBURFEEHHET D2 HRE L CH—R T I IR D, I—RTZ
A7) EiE REREDOHNT S CO, (I—AR | &kF) ITlitgz 2T, ZhiZk->T
P FEOTENZ B S DT DICBEAT LBRFIETH D, AARFIEIT RERL < THE
HERG ) EMHENAHIENSH Y A > RTIE, BN —AR 7 LYy NG OREH A
ThHsH7 U —2B% A =X (Clean Development Mechanism:CDM) (21 L T & CTu
%o 2022 R T COM BlER IRk SN 70y =7 FOR 2HIBA L RoTrndx
FCHD, IBEDRTAHPEHEHEEICISE U THRITSNDZ LYy b TH D Certified
Emisssion Reduction (CER) 1ZHEIZKRWTA > RBERT2 ZBHICEL, a7
I, AR RV — Fxx | PREHEHL, BRI ENEEN L0, BAERTRET RV
X—DHEANFLE RS TND,

FloA v RTIE IREDR AT AHAZ BRY & LZENM B 0% = R ERRFE (PAT il -
Perform, Achieveand Trade) A% — A& | AT RALX —MEALEET 5 HEET R
VX —iE#E (Renewable Energy Certificate) 238% %,

(1) PAT HlIEE

ARENE DA Z TR T, A X, 2001 FI2HE SN 724 = 135 (Energy
Conservation Act, 2001) (253 & A o FEUFONEA LT L X —2h=Km FHETHY , =
RNF—HEEPREVEERMGR 9 FEM (B, T A~ TAI=0 4L JBEL #- L
7. MRME, 2 AT A Y BB, K1HEE) PREETRLF—HEE L L TRESND,

FRET R —{EE L, EERE L2 & T2 L X —HI B 3@
b,

ZNCHEADE | —EDTRNF—RREFRS VPRSI, ZOWERE R LICFES
I, BREZBZ 7500 T, A= BAEEROGEHAE (ESCert) 0372517 T, Zh
TR NFX ST CRET 22 LN TE 5,

—H T, WERBLRTLERDPoLFEZT T, =X VX —BEIHE2E L THRERED
ESCert ZEAT 57>, B4 (REWZDOTRALF—a R L) ) LERDH D,

ZO—HEOWNE SFE 1A 7 NVTEMATLHI LIT/>oTND,
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1 EEFTRIF—HERDKRE
Bl EREEZYDOIRIVF—HEE )
, ’ |
2 IXIF—HIRBZEDHE
L BRFNSEHEARC &IZERE )

!

[ 3 BTHNE—HEOER |

RifcAE EES

’

4 ERRROED
L gﬁ %L_ck%/ﬁJ/E *ﬁuE )
5 ESCertH17-HEX5|
|
\ 4 L 4
[ i ] KR
R LFEE T EE TEDIIEZEA

X 2-2 PAT HlEDHREIARS

QBIRIE

2003 4EFERIE (ElectricityAct,2003) B L OREEIMBET HEFET 7 v a7 T T
X, MIEEREDO S LFEAERZRLF—OEIGE NS T2 BELA BT V0D, ZOHE
EIENT D72, —EDOFREREE L, MEIHEED S5 b—ERG 2 AR
XF—oOHETHESE (FoXEARE) PREINTND, FREFFYHICEGFRIN
ﬁ:nz\%%%i OENHEHNZEESOED 5 HxHOEEME CEREZRTET 20, @
TR DIRIE LB OESEHE TI/T 9 —FH Ty BEREBKE S ICOW IR YR OFITT 5
B RiEAEORB 28 U CEINT 5, &) 2 FEORBREN G2 i, BEEZRALL

Yitr, BT RIEAEIL, TORL IZRE S LD IR - FERAHE OFPAN T, =R/ F—H
FITCRET L2 ENTEET, ZOBTRIEAET, FEEEST GRS H R EA
BBIERETDHZENTE D,

¢ Bureau of Energy Efficiency: PAT Scheme
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2.1.3 KB - K=KBEE

(D)KEBRBIERUERE
KEHEZYIE UERT 5720, FFHlE R OREFRICOWTED, Bl RE 2D
FEEL, EMRRKEEEO R EWBRARHT b TWD, £z, SPCBNED S
A, AEDSATIGGY 2, KK T KkzEEe) . WL HF. TAE, . #BEK,
THUC TSI 5 Z BT LTV D, KETGHRPIIEICEET 2 ZERERANIT TERO &

B THD,
HEHLA RS

KEIG#EBGIE K | 1974 FICHIE, 1988 FICUIE S 7o /KETH RO 1E LMl R & OUKE

O BilE OmEEBERE LIZIEETH Y . 60 FEHDPEETNZ IR D HEK
FRERBESNTEY ORI LTV DHEZRITH LTI, ERD
a2 ENTELHILELTND,

A5 # 5 1k K| 1975 AHIE Sz BRIl CPCB OREEED M < HUE S 41, CPCB 23

OV BLELH FTA 4 2 53T B8 TARE ST 21T 2 e oM b BE S Tw
Do

Q) RTBERBEIEE

CPCB & SPCB O RKRIBUDHEHILHED F MR & 2 BET 5. T4/ & Ok
Vi, [AEICHS < SPCB XiE CPCB 7 f f OS] 2 B33 2 LB b 5,
IHEIL, HEIEOHET AL L STV D, KETGYEBG IR 2 T3 AREBANT T
HDOEBY ThS,

TEMA

S

KR G5k
BLOEHR) &

1981 FEICHIE S, A > FITBIT 5 K&EIEYRO IR, EHLE X O
PRET D02 1987 FFICIES -, Z DL, CPCB & SPCB
DS FEIEH%E - EEZHEL VD,

KRG G5 1k 1
Hl

1981 ED KRZAGEYLP IR L OVEH) L & 1986 FEDBrb(fR#) k2 &
STHEZIRTWS, CPCB & SPCB 23 bHOFAIOHEITAHHY L
Tb\éo
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OEFZ V—r=x=T77us7 . (NCAP)
TRTOREDOSIMNZRFT, 24 M 131 #ihi GREERAS TiF £ U100 75 LA Eo#RH)
DIELDOE S HETHZ L2 AR E LT 201941 HIZTMoEFCCIZ L » TRt & 7=,
NCAP (%, 2024 £ TIZ 2017 FOEHEME XV PM10 JRE % 20~30%HIKT % Z & %
FEL, D%, 2025~26 F£F TIZ PM10 L~UL &k 40%H 1, & L < IXEFHYE
(60pg/m3) AT D L D ITWIEE Tz,

HHATEIEIE (CAP) X 131 #8Ti§™ X T TERR S TR Y | #mis BIniRIC X - THEM
SnTWna,

i O ) —r o 7ATEENEL, TEEEKOIEZ Y HW, KRR AT
T DIRBE, BREH . PEXER L, MTTRHAORKIGRFRZ R E L THD,

ZHH 0 131 oFFHICIE, AT TEIREOIEEI A FEHET 5 72 DI2, FERRICHES B
ot T s,

QKE - K&IFLES LI 5 CPCB DRk
CPCB 3L FOMRED 2T EL—MEIEITTH LN TE 5,
TREB L OVERICHET 5 H 5 5 REIC OV THREFFICIE T 5.
ERUEEICEE S BRI L OWEHNCIE > TNEBESOTRE 285 L, INEBE MO 4
ERERT %,
KEH G LORKQGROMER X OZE DR IE, &R E 23R B9 2 Hilrrvizih ks
F O EZMEZESICRM L, i SOt 2 FEitids L OM%RET %,
KEHEG ORKIFEG O IR, BB IO 72D 07 1 75 MIEET 58 Oz
AHEL., fHAET D,
TYAAT 4T EHEUT, KEHRSCRZIGROIE, EFE, 8ICB T 2 8 70 K&
BRI 7T LT D,
AKETEGR L OKRRIGRICBE T 2 IR SO T — %, 72 5NN S OB E
R B LOEBOIEOICERINIHELZIE, WEBLOARL, TR LUFEE
PERONIEE L OSy, 70 b ONTIEZE T APEAEE, MRBLIOE 7 MIET L v =2
T, BAETZTA REER L, THFREE&RT 5,
BAGRINBURF & i D b, FISCHFICET 2 L2 ED, BFEEEL, £, EX0HE
BT 5 KEEZED D,
BEE 2 O KEBRORKIGROM L, BB, RO OOREN 7 1 7T Nk
L, 73852 L,
HE S D DM OMEER 2173 5,
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3. TS UHTMOBER
3.1.1 ERREER
TIUHTMNE, A RT29FHORLHFLUVINE LT2044FEIZT RIT7T7T—va
MBI U TR S T, BEEERT T, SR e, Sim7r &, ENAEO IT #ifiTh
LMEDNA T FZ = RHZiE~A7a Y7 b, Ty TN, FT—=TN T riplorn
— AR ENE LT 5,
IR FER ORI I A > R —TH Y | A > REIROEER O 40%, HHE O 50% % &5
%o MBUFIZANA T T 23— RITRE T 2025 4F E TIZH 19,000 = — h — DR pE L EFE M~ 7
=T A B TIETH D, PEFEMRLIIE —IRFEE 17%., 55 _IRFEH 20%, 55 =IRFEH

63% L 725 TWNG (2023 4EE)
Hlh - BT = T A RS

=T
—a—FlU=—
New Dalh| °

2oy
AT =2

tMans

B 3-1 FIUHFM - ~AF T8~ RHOMLE

Hif#h : Google Map

T ABEET = A REEFRE - 7 7 TN
https://www.chennai.in.emb-japan.go.jp/files/100738474.pdf
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3.1.2 @ma- A0

EAEIET 7 > M 11 75 2,077 kit (J (District) Th 0, ZDHIZ 33 OEHRE £h

Do NAIE 2021 FEOHEFHT 3,772 75 5,000 N & SN D, AT T /3= Fifild, 625 kil ik
([ZIRAY D 2024 #£0 N RFHERHR 1,200 HA L S D,

Hill : SMBSEET = A A, GHMC?
3.1.3 TS - AQER

T HFTMNTIE 33 OHERH Y | RROMKIIANRT KU a2 77 A F/hOHMKIT
NATINR=FTHD, INOFTHENAT T A= AARER LTS,

AOFEE

ADRN
HAROA- FARED

M 05250
20B30
LS50

N st 2500

B z501rS18160
/ =Her—-p

1500387

2 BN ($520x - B
V) 1207702

ADEE

AT A-SRNE )
A e ' e AL UL VRANSY D bt
L O FIND . * ’ » —TTAZ

B 3-2 TTUHTIN ATBS - AORE

HEh . 7 F o 0 MRS 2022 49
X7 L, 21T 2011 FEFOEBFHEDT — X

NAT A= R, 6 2OV =23 TED, ZhHd 6 SOV — %, FHOW)
FALDT=, GFE 150 DX B 5 30 DY — 7 I X HIZaEl ST g,

8 GHMC: DRAFT DISASTER MANAGEMENT PLAN,
GHMChttps://directorateofevdm.ghmc.telangana.gov.in/cec-

api/uploads/downloads/661e0e0103b4f_1713245697000.pdf
O T T I TN R
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X 3-3 NATIN—FHDOK

gt - GHMCY

AR TIE, MR e B 2 BEEM ST L DB OREXNRET 7 o WM E Lizizd,
T RTTTT = 2 NOEITEE LT\ D,

10 GHMC: DRAFT DISASTER MANAGEMENT PLAN,
GHMChttps://directorateofevdm.ghmec.telangana.gov.in/cec-
api/uploads/downloads/661e0e0103b4f_1713245697000.pdf
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3.1.4 #HEEMDOIRR

ZITHE, AFETHEL TWDA Y RTAF—I N —TREEYEEET>TND, T
T U HFMANA T T 3= R OBEFEY ORI AT 5.

AT T 83— KA (MCH) 1% 2007 424452, oo 12 O BIRIR(Z v L v 7 ¢ HiX & 2
Fy 7 MIK)EEBEL, 7 L= —nA T T 8= FHTEHT (LT, GHMC &\ 9)&HSL LT
W5,

2000 4EICEOHTTEEFESEY (F R L OE) BN T A K74 VnED b, GHMC
XN OFARREZ FEEREEICE CTH LS8 570012, AR TEREEDE R Y - s
FEERA— M=y 7 (PPP)O T CHEMET 22 L EREL, BT RY =7 FOEE DI
¥, HIMSW (Hyderabad Integrated MSW Limited) 235%S. &7, YFEIIRMFEE ~F
FEEN. T AF— T —T DREFYE S T8 D Ramky Enviro Engineers Limited (REEL,
Bi Re Sustainability Ltd.. LA F.ReSL & 9) NZFE LI, 7oy =7 b E#%. GHMC
& HIMSW 3 2009 FZZZK & ks L, BEFEWALELZ BAG L T\ b,
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(DINAFSIN— R DBEEEYIBER

HRTHFEEEY) OIUEER:, WBIZ SN TE, INNTH o & bHFHEDZ VA T T8 — Rifi
DHEARIZOWTIRHEEIT -T2,

INA T Z = RTOREEYEINT Y 71X 625 ki TH Y, 6 DDV — ot TBY ., 4%
VU NEBIZ30 =20 (1H—27 /1150 K) 12 bivd,

ReSL fh~OB &V I2 L 5 &, TN LFAT D AT 8,000 ho/H (2025 4 11
ARER) . —MRBEFEMIZOWTI 2013 LIRS, ] 7 ~ 8 % D ~— A THIM LT T\ 5,

BEFEMOREONFUL FROEY TH D,

Ceramic/Glass, 1.6 Others, 1.9

Low grade plast
overs, 5.4 \L\UH-.. N
HOFE, 0.8 EJ
— PET, 1.1

FP. 1.8 Organic, 49.2

X 3-4 GHMC O—BE3EyfaRk
Higt - ReSL #HiR {7 — 2~

t/H

10,000
8,178 8,298

7,610
8,000 6,076 6,008 074
5480
6,000 4474 5,007
72
4,000 3,1483,224 3,720
0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 4

B 3-5 AT T— NN L O—REFEYEINEOHE
High : ReSL iRt — ¥
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(2) BESRYDUNEE - :E iR
TRUCHE HPERE O T b0 — %R, FEE - FEHNOHEE SN hBERED X, b
MR % 2 0 C. BIRMIE Dry Resource Collection Center (DRCC) « Ry A — « U4 A 7 5
— o~ B LIS O 5% S 13BERED (WLE) - RDF fb - HEREAL & 72 13 B L3 2 TR E N D,
BRI X — (A > R TiE Kabaddi X% Aggregator & L3 5) i2Xk->TUH A7
T—IZRHASINDDN, N FX T3~ 6 BEMOLEMIEL o TEY, mWOBEEIE LRI
& Mol Rs KRE< 2D,

Organic, Plastic, Jawahar Nagar Treatment Facility
textile, Stone, etc.

+Household
-Commercial Collector
facility

Landfill
Screening

Recyclable Waste
waste picker

Recyclable
waste

Waste to

Energy

Dry Resource Comant

Genter RDF

Aggregator
e Compost compan

Recycler

3-6 HPHFEFEMONET a—

v v

>2,500kcal

ISR TR AR HNZ DU T, ReSL AL TIZAS BN O F IR 134T - Ty,

1 RPEDTET TFTRIORT LBV RERICE - TR -TEH Y, 100 kg/ B KD/
B F & 100 kg/ H LA B « REBEHEHIFE O 238 0 ICRBl &5, 1 RIEEIX GHMC
WEFELIaL 7 Z—=PREL TS, IWE SN B THERED I Pk (C TR = 7
TR 2% . A T OB BE AN I M AR 5~k T %, 2 IR T, BRI RSO
RiCHEFEESNTEFEY R L a L7 2 —PIEE L TEWAT,

ZZTORBEFEMIE - kAT v 73, RO LI ITERSHTND,

> LIRIEE : 555K RE - FHPTH b OBEREY 2 [AlIL

> 2 IR ERRIESR C A, B R S ORI (BFFE, FHTTNDA— A —T 0
—L72EEY ., RINET ) T OBEFEMHNE LICRIESND)

> 3 YR - kR 2> B AL B R ~ Dk (ReSL 478 5iti)
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£ 3-1 —RIVEDOHE

R T ROIES N HRIOEE IR
INEAEREHE REE. EFT | GHMC SstnINEEpEes
ﬁ ~
(100 kg/B5H) | = (EABEENSL) it 100~200 Rs/73
i gy, L | GHMC EROREERERE 1,500~2,000 Rs/
ORERIE | (T D | EATIE R E =0) =
(100 kg/BELE) 74‘1 = % (Ramky J)L—7 . Sahas (dry/wet) | (BCENERECLD
) Zero Waste &) (C{ERIZET ZH))
(3) R EER

Ol E

KRR 1T NA T T 28— RHNIC 38 BATSIH L TV 5, 209 b, LA O K&
Witigk I 17 DETCTH Y, BN KE L Ho7 7 AF v 7 O] - [l A Fhi L TV 5 it
RBRIX3 IRz EE 5,

TIZAF v 7 OENIET = A FE Y B =R LA E N O TS T T A
F o @Y - AL, ZiHE ReSLARBE W~ 9 2T, HRIRCEMRLEEZITV., T
LFx—TN—TNEE b L IEIMBOFEFITRIEL TV 5D,

ReSL #E23 58 (B40) T2 77 AF v 7%, 70~80% T LD L H 72U = A R E v
H—MHBEALTEY, ZHdiE, ITROBEMAXIKROERR S 5,

—HBIX ReSLALD R Z » 703538 L TR Y, BYOFREL, HEO TR O E )
EHIZ L D,

75 AF v 71, PET(A#, #kt), PP, PE, PVC, ABSIO#EHENTEY, +CT
HHTOXIETh o7 (JEREBREN T = 2 Ny I —1Zx U CTHIARRID /oy 5 % 18
), 7272 L PEXR PS 722 & D Z OMUBAGIZIR D IRKE & A= TRZ T bhieh Tz,

TIAF I DB, Xy MR MLOER - BUCEE 130~150kg/ HF2ECTH O, AtE
TIEV A7 v LT, ZOFBE LT, Xy MR MU S A 7 VEHES (R T
1% Reliance Industries Limited 23 K) BN Z W=D THDH,

EDREW PP HDPE (%, /' /V—72~FEHI S, Ly FOERPEEY OBEIERIC
MTEND, Z—THAFIZIRGE L TV D b DI, XU FOREGRR EICHES LTV,
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BE 3-1 Amberpet FREMERR (TS)

( -
. L .
o " .

fiz 58l VA MY I—IZE D555

TSR 2 1% D Wik B FAEETORPARDL
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(4) ERMHPRELEDOTO—
BEFEMILEE 7 v — % TR,
ALy S D BITIRA R D 17% K0 THRE STV D,

| Weighbridge |
J, Incoming
| Tipping Floor | Waste Resource Management
Recycling Glass . . Waste - to -
Metal “I Pre Sortlng/IIDre Segregation RDF Energy
v
<70mm | Primary Shredder |
Windrow Formation
Evaporation Loss - ¢
Leachate Loss
Degradation Loss | Turning | | Magnetic Separator |
Fermented MSW
| | | 80mm - Screening |

A
T | <|_stones <] soreen .
Landfill | Screenlnlg (20mm) |

| Air Density Separator |

RDF Fluff I:lj
Cement Industry - Curing v

| Secondary Shredder |

A

Sanitary Landfil_[——————| Screening (4mm) | v
Cement Industry
v (Co - processing)

Compost

A 4

| Packing & Dispatch |

X 3-7 Jawahar Nagar (2381} 3 BEEMLE T o —11

> 8,000 FrDIRAZHE 70D b1 AL THEEST 5,

>  70mm YL EOREFEY (LHicaaty Yy o bofm, 77 AF 7)) I3RS
% (A MEBREFE LTERD,

> 70mm KFEOFEEYIL. 20mm @ F a2 AT 53, 20 mlh E 70 mmPL T o
H DI, RDF & LTEAY FEHICIRGEL TS (IRFTV DA FTF T T
F CTOEMEX 150km ), 20mm UL FO b DIFEAMICHAEEM THD | A v
—EIEEAE BT AL, 28 B ORBEHIM AR CTlni ks,

" ReSL #HA2 I B 2 & L1 > v 7 ZH AT ZERTERL
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oA (T0mm A v, 20mm A v =) TOHBMHRITIENIC 3 D RE S
NTWDEM, ha v AR, EEEORER ETHEDILEE-S>TNDHZ 6%, A
BRELBZT-BEEDIIESA I NTNS

(5) — AR BESRYIBSEFEER
GHMC & DFEZEYLIR 519 5 2IR1IE 2012 45755 2037 4% TO 25 ERIT 22> T
DR BINEY YA TN DBEITo TN, BEEEYO ZWRIE, FRkiasx OEE & iad 7= o
&I TH D,
ReSLALTIIA VT F U REM R EICh ) OoFEE L TWbHh, 77 A 15 EOFKIGE
RlIZOWTH#ET Ch 5, FriC, 2017 FEnOBE L7 WE (FEEMRE. LT, WEE &
) DIAARBRKE,

W1 ETHI VR MuHESR
- U RUTFEARIIZIE Windrow T VR 2 Mba2 L TR, ST EEAFEH LTy
%o
- AR (B2, BEAR) 134,000 B/ HEEEREL TV,
cZDH B, 20mm A vVl FObLOEaRA MNERE L CREE - Bk S8 TEY (28
A, 88 - Btk dmm A v 22 TEHD > TRy F U7 2TWVHM LTV 5,
cTEWER R, EE VU B U LAREN TR 1.2% A, CN L 20 LT &
FRENTEY, T4 ar KA RELTREINTWD,

26



W2 TIRFy o UYL JILHER

- PR E TR SN2 T T AT v 7iE, Ny NRERBEFRY O ZHRE LTHAELT
Wb, ZOZTHRTERMR R EOPEHE IR L, £ OREFBEHT DHEHE D DFEFE
MEEEL T\ 5D,

cTITAF v IIE, VoA RNE Y I=BLELOEBE VRS TN D,

BT TAFT v 7 DNy MU SN AHEERITIA N T 2 FAR (XA AL TEE
AR 2 KBTI L Th v M ERRLOTE) T, KoM L B2 5n, &
BB EBEZOND (b y hORE SINHE TRV, BERIZENAAE LT 072
Eo

Plastic Waste Sorting Grinding Washing Drying & Agglomeration

l Extrusion

Plastic

Granule

|
Sold as granules

tHig : ReSL tHEZ (B

B 3-8 FIRFy7IHA 71T 01

% 3 : RDF

CFEIEW A P o AL TEDH, BB LF 50mm B O Ry A o MREFE LTl S
NTWns, BARDRDF OA A —Y L8720 | FELIZ TN,

- 1,000 b DEEED DA Ty MR L TR LZ 500 b OFEEY N A v MRERE L
THIMETWS, 50 D 500 ko ix WE TRBRE N5,

s Y —iZ50mm A v 2L TFDHOT 3,000~3,500kcal TH B,

- AlFE X, OF A, QEEMASEOIHFRE WV TIERIC —EOREN S TR, OO
Z EOBERBESE DT, BINOFEHZ LD IRE D,

12 ReSL tHAz &k
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M54 © Wt EHERR
« Jawahar Nagar ® WtE fig% [XFEAEE £ T 600 b /H X2 FTH-o7=08, 2025 4 11 Al
Al CALBRRRAE D WHE ANERR & BAR LT D, Z o7z, iR TOLB &L 2,400 F 2/
HThO, BEREIZGF 48MW L 7ro7,
> RN BRI 1,450 keal/kg, K531 25~30 %,
> XU 2B SNLTRY . BEDRITN 7%, 7.8 Rs/kWh THHE,
> FPRITHNL, MEIRITAEREFEY & L Tl ELEE,

JAWAHAR NAGAR
Phase 1: Operational (24 MW)

Capacity of the Plant 2*600TPD (24 MW) Capacity of the Plant 2*600TPD ( 24 MW)

No. of Boilers : 2 No. of Boilers : 2
No. of Turbo Generafors: 1 No. of Turbo Generators: 1
: +
Steam temperature . 410£5deg.C Steam temperature : 410+5deg.C
Steam pressure : 46 Kg/ sq.cm
- Steam pressure : 46 Kg/ sq.cm
Condenser : Air Cooled Condenser -
- Condenser : Air Cooled Condenser
Semidry Flue Gas Somidry Flue Gas Treatment
Flue Gas . emidry Flue Gas Treatmen
Treatment System with Flue Gas Treatment Sysier with Lime and
Treatment System Lime and Activated Syst ¥
S ystem Activated Carbon injection
Carbon injection followed
followed by Bag filters
by Bag filters

X 3-9 WtE O#fE

W5 BN ZH DDA FHREUR (XX )

- BHRBEFED D/SA F I A0ITEH, EHDSTE SN TWD, BIfE, TiLE CHN. 2 Fi
LTCES (A RTIELVH =T A NEMEIND) NOBETDHAX V&2, 4 F
U ZDOHFAAT LD 2021 FFEiTF v v B 7 2TVEIL TV D,

CAZUHFAT, BEG6 FUBALTERY, WE, ATHZEHMEN L TWZEIZEENT
WIEEBWIS ER AR EZE L 6N D,

c AB T ADPREET A% FRETH D72, 90%FRE F TIHEM L T\ 5,

« JEAE STz /3A A4 H A1X, Bhagyanagar Gas Limited #1252 &5,

C AZUITTANR, BUEE ZAFRAE LT TEBY ., 2030 R —2 | 2037 < HUVE THA
LT DO TRV N EBZ TN D,

13 ReSL tHAZ &k
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X 3-10 PASH LTRSS (X Z T REILH)

W% 6 1 BYUNSE DBRAE R VBEKNLEE
G OEMH 404 = — 1 — (L EH LT 339 == —Tho7n, D% 66 =—T—%
BN T, BARMII 12 o— I —DRTH S,
R KT A LB T 1 2 K W EIEIC LB S . AT BI5VRIE WE TBREEE LT
BERI STV 5,
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3.1.5 EEREFYDINR

A ¥ RIZILPESEBETEY)— R BEFEM D Ky DIFAE L7V, ARFHA I, H& 100 kg PL k-
DFEFENORAET DM 2 HEERBEFTD & U, PR « QBRI SV CHLHIGR A 4

S L7,

BHFRAE (IC oW Cid, Efffis 4 T, fEERE 1 HET, v a vy BT E—L 1 BT
VA RNZ U1 BFTORT It xtge s L,

HEOFRERZ FTRITRT, —BOY A R TIESHL—AREFELTWZH0D, BFHL
TE LT EREMIZIE Waste Picker 233 BIOEE &> TV DR HEE S iz, £,
Waste Picker [3E M) OH % B L TER Y . BE L ARFEIYIZ OV T fh o BEEY &R
BINTEFLMEHIND D, REEFEINTWEZ EBMR I,

# 3-2 EERFEZEWOHEH - LERNOBEE

HEHIPR

PEH - AP

A (3, £
=Nk

- BELRAREFEN I Z P EN D bOORAEJTIIn ST

B 59, Waste Picker {2 X 0 H O AENL STz

- —EBOAEMETYy (TR E K 15t/ ) TiX, A A HATZ

VERMBRBEIN TV, T M bRAET A EIETRIZEEK D
WCHEEIN TR, MOREREY LRI > TLE-> TN

AR

RSN TE LT, AR LITE S DI 5 Mo ) &

BE SNTRETHHH s Tuniz

CHEH S BEEEY) L. GHMC DSOS = #0352 L v I X

TUN=,

Tavb LS E—
L (F— LN O
BIE)

HARNITE L E o BOEEY (dry waste) 13FE L7,
B LNOMEIETIISRIL—L GRS, B-E L. EAH

W) DHEELZLOOSMESNTE LT, —#iddek oz gEH
YNGRV

LA NT

s RO EIE . BERHTHOPEH R L
CRlENTE S, —HFgKk I Sh T

T4

« THITIE 100~130 AOREEEMIHNTEY | b2 v

LA EBah 2 B LT,

EPETRETIE, SR OMBEIE/RT N VIR T U —NRAET D

72 NS OB A I 2 Rt LT,

< JUELER IIAEERITH Y | pH 238 ARV SUTE WIBE IR, B0

FBRBHET DK L Tp o Tz, D720, PR FZEE TSN
(ZE SR 72 HIEARE PR AR 2 A, S ALBRE DR IRPETE
WO TIRAEZIT-> T,

- pH —EREPMAMER SR, THNTHAMM ST

Ay

« pH PRI ZARND UIEWIRIRIE R 7 AEICRE L. —EEICE

U 7o BBl TR ZE R ICHI S PEL T,

il TR CIE AT B BT B O LB VAT U TR T & 72

Mol

30




I - PR () By G 1 BAf)

AHEBESEY) (IR Z2RELTVWD T
L (T45)

Waste Picker (2 X 2 & JFEM AN
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4. EEYERILEE

4.1 FACERMEHMEREE

4.1.1 1VRICHIFTBTKERDELR

()1 RDOEBTHL & IEKNIBIRR
A2 FOEHFALITAFIZEITLTEHY ., 2036 FEFE TIZAOD 40% (K16 (EN) 2EHEIC
JBEL. GDP O 70% % £ HT & FHIENTWS, 20K 9 RISV, B8 TIEED
HHRBEIM L TEY . A > FiX F/ARLERRE /) 2 50 b3 5 720 F/KALERfEER <0 R K E & 1873
EDA T TG AT TWDHD, FAKUPRIER S O E3 ETe— 7T, FARLHEIER CHI
FEWM E L TAELD FAKBIROBEYRENREE 72> T D,

(2) TKERICEAT HI—I

A 2 RO TFARLEIL, CPCB 1T & o THIKEEHERRE STV DA, FKIGIEDOLFEIZE
LTl B2 SR BT VA DN E 80 B AL TR,

Fio, FRERRWNTZO TKGIRICET 2 5K I (8AEE, WBLGIE, MRS 28 HoiiE
SILTVZRY, A > FEINO FKIGIRITE EABSCTE A 5 1ER EDIFHMARER TH Y | Bl
KT, AEE R BEELBAEIND,

TAEFZEIL, K4 (Mo]S : Ministry of Jal Shakti) &£ « #iiBH%4 (MoHUA : Ministry
of Housing and Urban Affairs) ® 2 DOETHEE L TE Y MBI ZNENOBIRIZIE S X
INECRS - Hi5 BIR1A& (Urban Local Bodies: ULBs) 23 5 FKE F TR L CTE 4w - HAfY
IR3AREAT Do

F7o. FAIBIRICE L Tix, KE - EEWIIHE4)R (NRCD : National River Conservation
Directorate) AHIREBUCET 2T A RIA VREZITO 2 EMFHE I TV D,
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4.1.2 TS UAFTMICHIT B TKBROHEL - WIBKR
D) T3V AT MO TKUEBRERERIR

NA T F 3= FfiNIZIT T AR 2 S TR b3, AP KITEETN AN S
Musi JII~RA LTV D, [FEfi~O N FEINZ L0 Musi JHOAKEBGENETLTEBY . A
7 Z 38— Ri#l i EFAKE)R (HMWSSB: Hyderabad Metropolitan Water Supply & Sewage
Board) 73 Z 05 Yz Wil 4 % 72 O FAL R OB fii 2D T\ D, BIE, A5
1259.50MLD (100 5 L/Day) OULHEAES] % F> 31 OFF L F/KULER % @@ R S
TW5s,

\_ZYL%O)TK@@J}H; D955 3 A Ramky Infrastructure 12 L 0 EE% - EE S TEH

RO BN T AR SN TN D

Hﬁ#ﬁﬂféTmﬂﬁm @ﬂ%_OwTiTl@kkU

L 16748 e—

Sadashivpet. W
i sangareddy T I P ey O DAY,
Kandi i L il { Risa
- DundigalHazardous AINFTFL
Kondapt a1 B | W
2 waste treatment facility g\ =« —oomeemee "
RS F T~ / o NKooar s
Petanchequwu /| =4p>7— )|, Jawahar Nagar

T NES

Miyapur
- e L= L. Municipal waste treatment facility

D S E7HY
Kondamadugu
,,,,,,, _ Bibifagar
16
i AT — L \ Ghatkesar
MADHAPUR [ S b
} e ANNOJIGUDA
A . 4
=S4t /\’f T2 IN= |‘ BODGPPAL e 163
Manikonda Hyderabad :
23 Nagole
CA - N o
ALNUR 2t Sewage treatment plant
OILSUKANAGAR
(470MLD)
o, NEREZ H
- YT
Attapur 3 Vanasthalipuram-
Sewage treatment plant . (5 o
(50MLD)
v 77— 5
Puduf SRNT i ¥
g - F IR : 765 | °
Quthbullapur Nakkalapalle | 8 . A
18 g7 el s B - a7
il ' AW b
nYAL i pr TUKKLSU0A 2 rit ik

4-1 147 53— FTiN® Ramky OB T 5 T AL FER

(2) FEERIE S

Nagole & U Kokapet F/KALEEfEF 2DV T, Ramky fh~t 7 U 7 %4757, 728, A
T I 3= RifiNO FARLEOBRIT, DRET KA THLIENERRD, Thbb, FiE
RTLGOVERBH T O FARETED LI, FARLEGA~EN SN DA TIERS, 22T
DIEAKIT—H., IO SRRLARIRNZTEAVIAATEHLIT . E OIJIK Z —H T AMLERERHIZ 5] &
AF, FAL L CTHONINCKRT DV AT 5 ThD, Liz> T, HAREEITNUHETE TR
53 WRIEDR D KD TRAIVAS, ZRMETT 5 Z &g s,
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[Nagole TF/KALE Y]
O #E
ik DEER « J# 5= 1L Ramky Infrastructure #:4% BOT J53 T3,
BEfF OB E% (170MLD : Megaliters per day) N7 TIZB# L W5 L Z A, BT
320MLD HELD Y T AKMER i 03 i ST %,

YR ARLER R X EN T ORI ORM L ELTEY . 1 FOmHEITH 15 =—h —
L5,

BEAT O ALER fi 5% 1 0] 2y 23EPETG JE7E  (SBR @ Sequencing Batch Reactor) #E¢FH LT\ 5
DN CHT R X R A ETG TR A BRE (UASBR : Upflow Anaerobic Sludge Blanket Reactor)
AL TV D,

UASB HOFE LT, SISHENS A X U AR CO, BREIEY & U TRAET DM, A
ZEWUIITONTEL T, BHINTWLIRETH 5,

BETF D 170MLD O I LAl (BIED /A A7 A) 3% v J-COMBI %% & T
ELORRFOLHE H D,

Nl MIEBHZH D' A v FEHBRIEFIZE<H-> TN D,

MEO =Y Fr—/UEIENTWRWZ, ZE L LE, BRFEIC S ) ARREOZENH L
WeEx bihd,

BOD fHE Xt AFRFD 180~220 mg/L 23, ALEEFL (X 10 mg/L Aiiis & 72 5,

UASB LA 15 e A IR 1%

B SMERUAE OEILER 2RI A L CIEMED
BWERE 7T = 2 —/L (£ 2 ~ 3mm OFL
WiHe) & U RIS KREICRFFT 5 ik
T, SO T bEEARZEAL THERIR
RRTHEATOEEMZ NI ELHDTH
%o H OPFRMEAVER | b~ T EE O ALEE 23
AREC, BRENEL LWz bd0E
DN THEITX, BIEWE L TRKEDRA S U AZERT D, KISFENERIZA - T2 BEKIZ,
THEUCIEE: L T\ D Y T =2 — L DBICH LB S, GEmIERA & T AR
LIRFB IR EIfRENE T, HAZREIN FrF=a— =7 =07 FHET
B E & BT ELTnE, BRIV ot F T —IC Lo THALZHET D
LT, MEKE T =2 —)b ZEEL TERWRAKIZT 2D 13 & 5 (A
Thd,

HL - B T KE BT TS
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©@ FBEROFEARR

170MLD ?ffigxi SBR 5 ToH D72, HIeziHLF 712k 0 A X Az i LT
W5, ZOHERIISENOZEEHICHH S TR Y . BIEIFHER STy, (WIEho
BIBITRE 2 SIZEEE LT D)

330MLD Offiak %, VHIeZ FRIIZEINT 5 TE Th D3, BiRER TILZ Oaak o3 @k
ThY ., HRITT X THOMEIORESN TN D

1GIRIL, %é¢115ﬁ70h/%$¢5&%ﬁéMTm

® BRORDHHT
BIRDR D T ZAT o T RIZLL FO LB TH D,
HARENOIGIROENEL 4,000 keal FREH D Z & L kT 5 & BAEITEK, £72, Ky
N 7o TD, (HAREWNTIE 20%ENZ )

# 4-1 Nagole F/KMERSEF DIFVRRK D 3 HTHE T

SHTER E V74 R

Koy wt% 75.6

3 dry wt% 44.2

R ES dry wt% 8.8

K5y dry wt% 47.0

B dry kJ/kg 11,150(2,665kcal)
A7 3 B dry kJ /kg 10,330(2,469kcal)
C dry wt% 28.4

H dry wt% 3.6

N dry wt% 2.7

0 dry wt% 20.3

T-S (&hisg) dry wt% 1.0

T—CL GREEHEH) dry wt% 0.09

T - S~
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[Kokapet F7KALEHEFE]
O M ‘ \ ] e
aH Xy N FARLEY; (STP) 13NA T 73— FRiZbd 1 He72b 1,500 7Y > K
ARERE ) R OMisk T D, . )
?;ﬁrﬁ%&i 15> 2IEMEG IR (SBR: Sequencing Batch Reactor) Z#2H LTV | 2023
FIZ6E6 THNE—DEMZNT TEERSNTVND,
Kokapet @ F/KAFEEFE OMEL 7 0 —1ZLL FO LB TH 5,

DIFFUSERS DECANTER
RAW

SCREENING grmees
mr" AL

INLET

GRITREMOVAL 5 SEQUENTIAL BATCH REACTORS H
CHAMBER E BLOWER A =
S y
RETURN SLUDGE :
:1 llllllllllllllllllllll B L LU LT TY T e
SURPLUS SLUDGE
: CHLORINE
¥
y
TREATED
dfioes WATER
CENTRIFUGE :
(s e St CHLORINE CONTACT Tang

4 -2 Kokapet F/KAERREER A7 0 —

©@ TBIROFAARM,
BIRIZAE 3 FURBRERALTWD, \ \ ) -
HAE L, Bix B O OICHNIRE L T A2, < I3HNIcERIES N TV AR
mTHd, 0 . o .
THIRITE D DEHE THAK SN TND E W) ZETHDHN, RIZECIIKDNNeD %
FIZ%nd 5,

@ JBIEDRKSY - o
Kokapet F7KMLER Sz OVGIE DR 3T 2 AT o TofERIT TR D & 36 D‘T H Z)OA .
Nagole FAMEfiEx LV & & HIZEEMEV, £, —KANICBEDMEWIGEITIK
2L BT H DD, YONTHER TIZIK DD 72N 2 E RO AETH D,
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#& 4-2 Kokapet TR SEFR DIBIRE ST 3HTHE R

Test Report No: HWMP/AFR/25-028 Sustainability
Page 2 of 2
TEST RESULTS
Std. for Energy
S.No Parameters Units Methods Results | Recovery/
AFRF
1| pHat280°C — | usRPA 1995 5W- 5160045 10t 7.5 4t012
| Moisture Content By KE | % | HWMP/ LAB/SOP/278:2018 BAD | =7 =
3 | Losson lgnition atVSSI\-“C ¥ % HWMP/S50P/ LAB 2502018 35.6Y9 — =
TR e i A S g i ; Liquid: =3%
4 Ash content * TEWDILY/ | AB/SOP/49%6:.2024 A0 Solid: <20%
5 | Fash Peint °C | USEPA 1998,.5W-84621020 A:1998 | 60 =hl
g || CommmminlosiiicVatusin:: | 25 Jpm | IWMP/SOL/ LAB 276:2024 1700 »2300
ary basis) :
7 :;::""‘""k Value {Ondry | - ram | 1IWME/SOP/LAB/276:2024 2698 2500
12 | iotal Carbon as € % | HWMP/ LAB/SOP/221A 542 —
13, | Tolal Hydrogenas 11 % | HWMP/ LAB/SOP/221A 506 =
14 | Totd Nitrogenas N | % | HWMP/ LAB/SOP/221A 42 —
15. | Tolal Sulfuras S % | HWMP/ LAR/SOP/221A I Zas 13
9 | Total Crlorides as Cl- % | HWMP/LAB/SOI 7287208 005 T3
11| Halogens as Flucride. % HWAMP/ LAB/SOP/387:2023 <01
172 | Dalogens as Sramide % | HWMP/ LAG/SO/494.2024 a1 <1%
13 | Halogens as lodide | % | HWMP/LAB/SOP; 4952024 01 |
14 Mercury as Hg PPM | USEI'A 1998 SW-BAS0N0 B1098 | <10 <10
15 Cadmiumas Cd - P | USEPA 1998 SW-846,6010 B:1998 a0 *c 11:0 ‘
W Thailir as 71 PPM | USEPA 1958 SW 846,010 81998 318 ,
17 Arsenicas As PPM | USEFA 1998 SW-846;6010 B:1998 204 -
| Cobaliss Co T | PPN USEPA 1958 SW-RMG6ID B8 | 6.83 2E‘ ”5 SIDE R
19 | Nickel os Ni PPM | USEPA 1998 SW-R4&6LTD BIsss | 1868 |[REH
20| Seleriium as 5o PPM | USLPA 1998 SWRISE0I0 01998 | 104 | g: "gg"‘:n’"
21| ‘Tl Chromium as Cr PPM | USEPA 1998 SW 466000 B8 | 2045 |lio oonm
22 |1eadasPb PPM | USEPA 1998 SW-816,6010 51998 | 6515  ||Ni 300ppm
23 Vanadium as Y PPM :&;:;;él. 9% SV RSSO <|.0 g{) 51%%7)‘:;
aq | Moly Chlorinaled Biphenyls | - popy | ywMP/LAB/SOP/353 D @0
l'P(:BS) ‘
ND: Not o ‘ o
7 o
o AL
At’ll/lwvi;l?d".‘:igna ory
K, Ravi Kum T Y. Swathi
Technical Manager Quality Manager
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4.1.3 EREFMEME Y X7 L J-COMBI OB E
(1)J-COMBI MXfmtIE
J-COMBI > 27 AT AMIEBL KGR E . ERIRIROESRIRY) (L > b)) & LCHEE
BEMET 2 3EECh D, WY 7 —%& FRITRT,
AR AT LT Tl R CHKIGIR & BB ISKIELRE IR A RS - IRMT 5 2 L Tk AT
5 [ikirut 2] b, 8 RT A (ARG 10rpm) ANTHI 400°COBVRIC L v izt S h
L 7ot X)) THER SIS,
RO TR Z R THIRIZEIC L0 ok S, ITEDOY A XE R Th D1
v FE LTHEE L, ZOMISEREEEIRE LT Sy rt 2] CREND, T AT
BASHER CINEVS N CTIEER T 5 28, ZERAKMY BN 2 v 7 s & i, AKBHICL Y
Ky T BERERRIE AL . B A I BVERS AR IR IS 2 DAV BERL R S B,

[J-COMBI D #5#]

o RN AR & BIECHIT ST, BUAREIIRT S L AR, RAPHIES
ANERIZ L HE L ey

LJNESE SUEESEI(NE S (42 {EeAN

® B, USINAIE & B & W3 TSR FTRE

® EILHECIRAT ARG O RN\
CERMERERR N v (IR 1)
- JEERONL b - 3 FANEN

® HIL T ARLNKRT v 7 HEZELE LTHIHT 52 &b AlhE

HRAENE

(RLwhk)

=2
b ARt 1 PRt it = ERROFANE
HSNETR)E-0 RREROTANES
HEHSCER-BT O FrsEoRs LFHHOEE S L THE

(RO S TARB{L] ~
A—-RIZa—hIIBIFHT
CO2%ZH!M
RAATANE  EERRARME

S

§ i) —
i € FAMER

FIR S (omemes) O FASEORBIL

O (7 YAMHME LTIE

4-3 HREFRREHMLY 2T AOHEMEET VA A —
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U A2 A0 L_ E;; SR 9
BAKEE _Lr []

L

E—
DL EIR ALy TR
|+H+H—H—\-| - IR P
“He— L,:ﬁ’*"”““
(IR EEIRF S L) ™ avsy T
1‘_@ & = Rk - EHISER
gE S mea®

— —T
[r—r

—_— R

ik ) == %

B 4-4 J-COMBI & 25 ADHEK 71—

(2))-COMBI TELHE Y DERIAFIDFFES
ETZRELORFBIET TR L B0,

B ESROEITIRBBEREMBE S EBL
PEME® & U TEINETRE
mN\VRUDTEDREF
CEE ] ~5mm BEOEE
- MENDIE N
BN ULEWCHTEIRENES
B ERHIER (BCRBMELEL)
B 2KEZ 10% LUTTRELTEDKICE

NTHROBRCHRESTRE
m,f A= 188 28E 3mE
ERELERNE HIBATE @ © '
EREEBHLEY WRanEemw RaOIREAN

B 4-5 J-COMBI THRIES 5 EFARED KK

ETERELOBERIL, AIROBE LI L 2/3RETH D, (HADOLE

U B HSkT =7V 7 H#H (Nippon Steel Engineering Co., Ltd Technical Review)
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£ 4-3 —BEOLAR - AREGOBES

WA | AR R =—=7 A 15 TRBRE
6,203 kcal 6,642 kcal 6,971 kcal 3,500~4,500 kcal

(3)E R DERRE

— 5T, Y AT LIRS TVHIRBEIOBE & LTI, KT DOZUWGIEORME - LT
MOHTANF—EHEENEZ, XA MPEBAIZRY DL THDL, o, ARIZERD kuf’u’féf
(F%y) MEELRNWZ ENRFETHND,

ZOMEICKHET D720, BARTIE FARLBERERR IZFRE L CW DI b T A &I L, 1516
HRDA R Yy AT JMIEAT D 2 LT, HAREH SkROBREEIC L D "B bR OHIRE L
Da 2 NOHEER > TW5b, (B BGIEREH LR O F451)

Flo, RECBWTE, A > RO FARLEIGHROIGIRA, FIKELB L TWD Z &)
DR N < L REEE LT ) —2MEWZ L B EO—oTH 5,

HERAFI ARG e | T——b
N *B= A= ’ i | | oAb
G CABANR AR ) SR E P —
0 — & i
SRR EhEES BT L™ T
:;_7)‘29?? r 7 ;"3 :“ P—
Il 4 “f? i i | Am9/7
(]| k;” ﬂg‘g \ i p A, »./_,
| ﬂf&f”‘a_ | IESRRIER
il T—= o jlgghﬂwmmﬁm
EEER = R T
Il ' tzt?b* ..’ B i | S L H U \
; | | g’iﬁ~/—/ [ { ;}EH%;% . —_—— —A—ty :_:ﬁiﬂ:_l: :E-.l‘ \
| o) o ,f 8- i"8" | I TR — | —  — i1 )
Ll - R

I D A 2 & G IEREHERERE TR, 725V EHE R OB A LR~ 0 IR
B 4-6 HBAHBIRREHLHIER O EH

B gERELF—TER 2 b LTy 7 AR AT ERTERK
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4.1.4 BRMHO_—RE
(DEfRELTIVT
BROFMMIZONT, BEORILS=— X &R 572010, TrRoOMKice 7 ) v 7%
Toto, 7B, UTHEO—EITMIEY 7 01— L4 7 2 IAE SRS ST & &
AL CHESNZLOTH D,

QREX—R
FE DT DR L7l - FIIKIT RO LY ThH D,

x 4-4 FME—E

SAES Bk
R B FEE - # k74 (MoHUA : Ministry of Housing and Urban Affairs)
EZW) {5425 (NRCD : National River Conservation Directorate)
7 BIER v 7Y « FF Ty Fifi (Pimpri-Chinchwad Municipal
Corporation)

TKALE R NJS : 7 U —ii& il &3 5 PR EFEEE
Ramky Infrastructure : 77 o A7 NN T F K ALE it % D (R I B %

ES 0
BORF S325 B B Clean Ganga
REF A > FIRRS (IT)

HARUBIFRA FEA R BAKRAAE

Q) RERER

O EEHTHHEFEE (MoHUA)
A ¥ ROE L HEFEO R ILEFTER « R HD, BATERIEL 20, 76V, A E
L7cayRA MEH#HEL TS,
MoHUA F=HD & &g LV EERNRE S, FARGRAZ 2R ML, HHERRA
(Soil Supplement) & L CIEHT 5 Z ERX0FDEERKRFT SN TV 5,
BEEBOMBITREHR SN TV DN, B CIREEIEK M8 TIREN T, 1HRFICIFIE
BEEBENEENRNe L HUIBIZ XV IGIROMRICEN D 5, BEGRE B TEEIIKIT, —
K & 3R LT T 5 R & 5,
MoHUA <TlZ, BEZ 7> b & STP InD DMMBKO A7 T A 7 12T % ifim 2 Ehii L T
BYO, BRXVy NOFT7TA 7 ICBT T —~EBIICERL D 5,
TK - BIRAEIIMNBIF OEEETH Y | INBUF~DREHHETH S, SPCB 73 F /KL
HIEZHY LTV 5,
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®

®

@

®

EZFi)I1#££2F (NRCD)

A ¥ R TIREHIOHIKI D FAREY & /MBI 2 D2 5 5, 15378 FAKTBIER AR
DRECRDI RS,

JICA & NRCD O A B 7 A T, EIRECE JREERRERT IO BatE 2 #i4E L T
W%, CAPEX X° OPEX ORRERE 2 LS, BUFO A % 10 BHEC L TH HIATe L ZEH
b5,

v 7Y - FUFUy R

PCMC TIIBIRE O T2 O f L iifig (Hletr ¥ —) Z8¥HEL LS L LTky, &
O TKRLBEG N BIEJEZ R L, B3 5% 2 s LT\ 5, 7 TIZ Maharashtra
Pollution Control Board (MPCB) & i,

CAPEX D& 1113 T Urban Challenge Fund Oi% ] 2 #E35%, #15 B4k (ULB) 23HiGh
TTHY . MBIFOERGEZ T, PREUFF (MoHUA %) NEET D,

FOHAILEREL LD BIF AR, ke - NEUR : ULB o#LtiEIE & LT 50:50, 60:40 7¢ &
D=2 REMEEZ AT 30:30:40 D& H 5,

PCMC 75 90t/day B DORRff A EA LTz, E D3 Ay M &R,

NJS : 7 U —izHl &35 FARUBEEREES

U —TI% 4,000MLD @ F/K, 1,200t/day DOIEIRAFEAEL TWHR, T U —HNIZHN
WSETHBFIE LR, A RA R T T2 MI 2 b 50, BREHEU LoESEB LR SN
D708, WEEBENTE TR, #ii 2 &R R 2 FNEEINDBLETH D,

7 U — O FAMIRGE FITIEMEIGIRIE T F AR Z 1T\, (BIROBFRIET L b k6 LT
%,

7 U —HERIZ 150~200t/day HFEOIEIREEAIL Y (FRBE) 23 505, EICR kB 23K
TOPEX "m#HL 720 FHEL U TERENAY 2o TWH7pvy, CAPEXEE D172 D748,
OPEX |3 FrfetEps B 2L,

7 U —/KZEEBZ (DelhiJal Board) (% 10~13 @ FAKME T Z > b (GHIRALEERR i % & Tr)
ZEHE L, EOL (BL3FRM) #FEL TV D, BIRLEIZOWTIE, 72WB b, /A A8k
b, A ARG 2 EOFAN AR LT\ B,

T 7T A B —HRIZIT T, DB b EDOXEESELND ARENERD D,

NA T F 38— FTiE T E L TAER (HMWSSB)
BURNA 7T /38— FTIEFAKLELSG D B I ES DK O—HBIT, HiGOFEH (THEIE %k &
L CINR685/t IZTHI L T D, Fizo, ii& U THIRAEIZEE T 2 Bl 137220,
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® Clean Ganga

AV RRRTEBBEEA S ERVIGTED 80%, FHAEL E Tl 20%Ff2EHEH S5,
20% b LTRSS REF T RN Enb, RERFEE LHZTND,

A 2 RIFHUER FKERS, 2 L TIBIEMIR AN 722 D 7o od | FEREIC A 7o il - AU o Ry
TEDNEE, Fl 2 AXBERNFAN ChHAVT, B E COMmEENHEIT/R D 2 R A FP3E I 20
G, EEBHGENOE S BERLS LFIE ORI WIS COBARH Y 5 5,

TG B THHRABE ORI DBMANIHAET 52 LI 5700, TAROHEE

(MLD) &7-0 CIEMAIZHAET 22 XA FE2HEH L, THiATr L KUy,

CPCB DEAEEROERK 2 E L, BRI R 72T 7 > 3 13 SPCB 23 L T %,

IGUEALELE MoHUA 73 EE 2% E 248 5 flfk, A LV EESERRE L, [GIRAIE AL
RO ZHED TN D,

FIZ B4 Tk, Clean Ganga 8 T NS T3 2 ARG O A EIZEET 5585
HESBREF SN TEY . & ULB RFREO B4 A 5 AR MmET ST b,

@ Av FIRK%E (IT)
A v NIZBT HEEIRO 1 v V) —fifElX 2,000kcal 2, 50% D v ~ (4) & £,
LEBRET D2 LT R Y —{EA 0D TR S B,
PREE RESHT R) 2 2 N ASERET I D 2 & IR IRAER R 0 OPEX (IR & 72\ RRE, {05
T L LTS AT AN A R, R - B Ly NOFIRAENSEm I TV D,
T UEA MR LEMTH B, ERAEMAPALE L 725 S50, REVEEHEA] (FCO) @
FEHERE U < R JE S IRE S5 = & ASTRIE,
IIT GiX CPCB 7> b OIKHE CIETE O MR A L T8, SEHEE 45 E 2. 4% FCO
DIEHERE LT E D LD i 72 2 rTREMED B D,
KB TOETA~L v M. GRICLEABASENE 0. BLBESTER~SL
v MRS L 105 50 15, REBERICREES 5702 5 ORI £ 725 DT,

® 7TEA v FEAKMFERE
JICA & A > RAKEDZEMIL 2025 4 12 H T T, A4 > RAKEIE, 5% A » REUFHNBHR

B REFZED, VEIS L 740 —T v 7, 72— X2 NEfiESND, YEEMELE D
HENHERSOHRELTHY 5 5,

A2 RAKAE L BARBREAEMOMAOREOFT T, &b EARFITIEEDL T —<F 20,
MoHUA M BEFEMALER D —B7  (BEHIF CORREHEE) & LT J-COMBI IZB.L A RO AT HE
PR d 5, AARDOETAGE®AE & O HFHE OFEm 215 L, fEE COF HiARZ D 2 "]
BEL® D,

A T ZRBFINZ DWW T, FIT il & U TRID TS A~ ABREH 2 TE ] L7258
WA BT 4 TNEENDTD, A 2 RIZBIT 5 FIT il & OFREEEST 5 & L,
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4.1.5 BREMRARHIBRIR
OEENEZA

EAVIUETHTHEAINSEAERE (BR) D—8 %, TRLESHERZFEBETEINAATA

BB (AR, 75RIR) TRETHZL LT 5,

TEIRIRL D ERHE., LA AR D FKBREARE U, THIRDEREE SIS 2175 LRE U5
BICRETDIAR VA AL TV RURN, E7=, BIRBEHEIEER L, FRKUESADHEEFEL T
BILM6, FKBROBRBEHLIESR E TOEMMES VT —HH k¥ oL 35,

TEIRMRHM LI SR CELE LA 4 < ZABIMEI D AV b TIH £ TOEMRIZ. LERE (%) D&
WEFERRD TRREES /20, TITIIMERTILLT 5,

QHFLREIRENHE TERINTEENRARFLE

HH HRHIEE

EAVRIHIZBEITS
fER R DFEH
TRBIRDELIZE
BAR VIR

R—254
VHEHE

TIKTEIRDEK

5 VR [ T b
1 R E R (1
e Y i
g BREMME L
° mIaEame (A
5 VR B AL IR O
SE B BB
4

BZER
BAHA
COq
CH4

COq

COq

COq

CO2

Bl

TAVNTE TG RENEEI N, CO, MM HEHYX
nd,

TABEDPEFADEFIEDIL TSI, I TH
BELAZ Y INKRUTRE I NG,

(KR — ATl {HLBRERDZDE LU
TAKERE Ny 7 EDEM TEMR S LRI/ AER
BANHEIN, CO: M ING, (KT —A Tl
TG IR TER: = fF 3 052 DF LU
)]

TIKFBERZ NA < ABEFRRHME T BB, TDEE
BRETAERENEE IO, (LEREEIRD CO.
MNHEH I N D,

TIKFBE IR Z NA T~ ABEFRRHME T BER. T DAL
BRETENNEEIN., (LERRHEIRED CO, 25k
HIhd,

NA T ABRRHME R TRREME I N1 A<
ABE R R UTHER T 2B DH S
YA MY I EDEME TEMR S DRI LR
HEIN, CO: Nt Ih 5,
(ALERREERERE T6LEAIITIIERE
35)
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Q) HEHHIRENHE

ERy = BE, - PE,
ERy =9,594tC0O:-1, 561 t CO2=8,033 tCO:

ERy FEEDBEZNRAAHEHEIEE (tCO2/E)
BE, R—=AFA VI FYATORENREA AHEHE (t CO2/4E)
PE, TV 7 NI A TOREN RN APEHE (t CO./E)
TKTBIRREHMEALIE & O D ELHIEE SR CIHHBE XA {LRREHEIRERDER CO. HitE
PE um .y
(t COx/%E)
oE TABRMEHAE RO DR IBE R CHE TS BARBDER CO; Bl (t
W, B,y
CO2/%)
<BEEDRREM>
iFC wEY | EREEMRSEEE | 7, 300t/4MH
BFC wmg, | FEGBREBRETREY | 4,525t/FH
oy NBARE XIEH 4.1 128V TEE
11,054 n? /#ER*
(1 FYEFRA/HF2 1,220 ni=11,054+1,220=9.06t)
PFC pm, | EMOFBEREMEICHER | XR5 EEEE (AL HBEE{LE 2—)
by TAHLNGHEE XAFATEIHADEIHEAAHTARZERT 520, HLTAS
I35 EXhin, AV RTEEIL T AFE R EETH Y RRRDY T
) A ERGE,
CEF au=m. N
" LNG®D CO. HEH R 2.79t CO2/t
Y
eC | EMOBREECER | 1,896.8 MWh
WREY | yrmhNEE X H Bt 24— i iE
CV oo 1 | spsmpmpu s = 16MJ/kg-wet
" IRIHORE KBt 5 — S
. 26.1MJ/kg-wet
NS | fd X . »
CV mnter | coro RV | scpigror 30y — e o b 20— IR SR - SRR
SHIRDEE BB |
EF u TAVNLGEIZERAIN | 2.33tCO/t
BRILY | ZTROCO HEHREL | XBEANRENEN A BEE s - ARGE)
e 0.81 t CO2/MWh
CEF =&y ;%;gfgcgoil\%%;# XAV REHETCO, Baseline database for the Indian
N 2 Power Sector ) SEE0HEH ¥ % EH,
WCF g | THERRBIOE KR 10%
hy KETY V=TT () F— 4
WCF BROEKE 9%
i, X (HIT) AWMERRAT A - S BIEFREEER (BE R, —&
oy RAEREE)

@) R—=RS1VHHENHERE
R=AFAVYF VA TOREINRAT AL EIL, TABROEMEEELRIFREDH KRR
FEIIREZNRAAHHEL TS,
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O BRBHTREXNILARE (GR)DE
BFC 1,y =PFC g 11,yX ((CV s 11y )/ (1= WCF g 11,5)) / ((CV g r,y) / (1= WCF g y) )

BFC gy =7,300tx((16 MJ/kg-wet /(1- 0.1)) /((26.1MJ/kg-wet)/ (1- 0.09))
=4,525t

@ R—ASAVHEHE
BEy= BFC mg iy X(( 1 -WCF sy ) x EF maseiey)

BE,=4,525tx(1-0.09)x 2.33 t CO2/t)
=9,594 t CO:

G)OVIVNELEDERE
O BERBREMEE TRIZBIT2{bAaREEBIC L 2 HEDEE
PEy = PE gmuy + PE umsy

on TAKTETRBREMEALIE K 07 00 a0 B S 35 TN E X N B LR AR B 0D A2 R
WREY O, HEHE (t CO2/4)
TFIKIBIRIREHEALIE & 0% OB E RS TS B X h 5 B RIEDER CO, HE
PE nmmy =
HE(t CO/5E)

PE umwy= PFC umy xCEF pm g, y

PE mm .y =9.06t%2.79t CO2/t
=251t CO2

@ AARABEREMEAIE TIRIZBIIZEHHEEICLS TV 7 MR BOEE
PE wmmy=EC mmmy x CEF ay

PE jpmzy,=1,896.8 MWhx0.81 t COz/MWh
=1,5636t CO:

PE,-25t C0O2+1,536 t CO2
=1,561t CO:
ERy =9,594tC0O:-1, 561 t CO:

FERIDIRERNR AT AT HRIBEHEEHE (tCO2/4) =8,033 tCO:
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4.1.6 FEROEEESEROEE
SEEDORERIZEBNT, 7T 7 A TINNO T AR A B AT 5 BRI RBEICIE e 23
O BRRTHIRBEHLO =— X35 o niginole, — T TV —hive 7Y « Fu
FU v FiidE, o BIEE TIHIR 2 EEHAL L) LTWe ) | BREMEFEOTE N FiE 2 it L
TWDHIBERDER OO, ZhxiiEx, A%RIEIFELOH L B 2 fizfoic, BE
HIZR BRI O & 23T 24T 9,
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4.2 EIBEFREY RIFFERERNDTEX D NREFYLRE
4.2.1 BEDBHEHEE
(1) REHE
B 2 o 2 RICHU B BRI - —IRBETEMHIRO I EIREL - S5k € A > M LRI
W - A% O KBTI £ IR T 5,
SRod BRRE : WA - RIS, WA, /S— b — MR, VM BRERIRGE, HY Ao AL
OMEEME 2, WEERUEOHWINTE 5 2 L

A v RCTTICHBLEREE A BB LT 5 ReSL thE L. EITE AL FEtHITF O
BIREL « B ORLEFRELITO Z EEHEL TS,

B A=t .
= (& + Heid) LR I
H 1} IZ ﬁ
i _ s 1—: |
T L FhF—+ T nEn i
T - &
SLF—DENRT SRS o ket B P
EirE
ETEH LSO E
4-7 RAF¥—.Lh
) FAEDAME
TEM &R DEPHME (B A bR OFGRERELE LTH O d B SZARKE /A

axfif

SOMVEIRIC O W TR 2 i L 7=,
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4.2 2 ABERNS
(D REBFERDIRR
A ROE A MEETE, AEEED (ARM) 1356 8 a7 (2015~2017 4EH) 226 &)F
AT 7747 v =, Red mud FEOREFEY ZFELE LTI FHIMRFDHEY | BIFET
IEBEICE A v MR EREED 22 A PORBFEEIE LTHEA L T AR TH 5,
PKERHE, BEHIK G EHEZ AZED TRBY . MENEVYIZALCTHRET 208¥ELH
Do
BAV MR~ DOET V) 7 FTIFFERBREENOHRE TE oA BRI LT
WHARM I FTH D, 7747 v v aBDEEEIGOEWEEE o Tn 5,

T IAT v a M0 E S0, 8 Fie, 0,8
HERN

St E (b d ]
N N o AL % S
BRE AR T 7 FEEREIE AT 7 (Wgh - SR T ) u“m“mm;w L I |
« TV =0 AFEFEMH KD Red Mud ’ ’ /
c HIRAT vy | BFAZ WA (GGBS) ﬂmL
- G K 4-8 &2 hOFEHER

A th (v MGES) 12X DL, AL MNEBHTAKABENTENZ L b b 0 AR D
HEABIEN 93%E @<, 7 T4 b 6%E Red Mud, #5257 1%DHRE VD 2L Th-
7zo [RFETIZFEHT 60 5 ARM OFIGITE 72K, ARM FiE5E & 72 2 JEH1 50 T457%5 400 km
P & BN T % 7 &R BRI 21T - TV B, ARM ORI R LT & 0 EfiLS
DA WEEH, BAHREOBRASER SN TS, FICHEO ROARKARERRB O
BERIE L, STHECEIE SN A GIRA OMESE (CafERELY) 2 &2 5, Si0 OIEE
BIO=— X I @ 2 & I3EGR T 72,

RAFFIRE O U FEE T 51T D ALBE T OSE ISR & LTk, RERIFURE & 72 2 pEZE R EEY)
WEEFH SN D50 (L) & Ol ek Thdt Ay NI EOHMLEE L 85,
ARM O SVE BRI D 2 BN AR AR DO ME bERT 2 ME P HDH 2 & 2R LTz, 72
BA YU RIZBIT DRI EDRRWE SNDAIKATRIZLLT & 72> T 5,

F—Tx A= (Aravalli H#i3m)

7Y% — M (Kutch / Banaskantha)
~7 4%+« 7757 —2 =M (Vindhyan Basin)
Fx vT 4 —AH )V (Balodabazar 72 &)
A > K (Kadapa, Guntur, Tandur %)

A
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Q) REREDIRR
—Ji. AREBREL (AF) 13 2020 FRE N HEMBINE L T\ 5, E72F]HBEFY L RDF (40
~50%) . /A A~ A - BEFEFY (20~40%) . EEFEFEY (10~20%) THYH, EAL b
THHIZ AV E TEEED A A~ A RDF % H.00\Z B AT CRILEE S o B M & 7Rk L T\ 5,
BATXT v IREEFEFEM A7 AF ThH DM, et & 722 R T8 (L) & & 2
VNI EORBENIREE 72D, F72. HALT AF I BEFEMISRLIROoND Z bl
EEEEORWAF LB O TW RN Z LR 2T,

# 4-5 AF ORNEHE (F—F21iH T TEHR)

RFGRA—HF— RDF (ERE) BB EAXF oS
aARE (%) 0.60-0.90 0.60-1.05 0.10-0.20
JX%y Ash (%) 30.0-33.0 3.0-5.0 4.0-6.0
&7k #% Fixed Carbon (%) 16.1-24.4 14.95-24.4 26.8-30.9
&I #E NCV (kcal/kg) 2,700-3,300 3,600-4,000 6,200-6,500

Hidi . INDIAN CEMENT REVIEW

# 4-6 AF OR#E

AF REE
b IR CV: 3,000cal/kg
B CV: 3,125cal/kg
77y CV: 3,100cal/kg
a— s CV: 2,900cal/kg
Tk CV: 3,100cal/kg
RDF CV: 2,900cal /kg
H—=RT 7w CV: 5,800cal/kg

Hih : A (Cement) HDET Y 75 —X

T A PO AF ZZAREEITIHAARE L TORWIZDFEMITIAHTH D2, A #H5
MR TEIZARLELELOL L TRDLEBY Tholo, HHFM LKL DA OWTIT,
THANTHEFR S A S A OB T THALEORBE RN DD, THLADRSME
(ZOWTIIAHMRRROESEH S D L EXBND,
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£ 4-7 AHOZTAEYERE

sy — K5y ES it 35 A 3
(kcal/kg) (%) (%) (%) (mm)
At = 3,000kcal = 20% = 05% = 1.0% = 60mm

F72. RDF L3 A~ T2 W ZNHE EOERE - RAFEN 5 5.

BAV RRHAOET Y THERD D, BEEOF (£ A BT E LTORS) 13
TLOBIMLRD, £ A PRI NS ZRATICER LT, M2l CHER R L
TV B d % RDF OFIFERICBE 2 H > T 5 2 L BHER T X 7=,

#& 4-8 A A~ AL RDF OB

HH AL A
AT NAF~A<RDF | A A~ ZIFHEEH S H 0 ik b migit.

RDF (X H#AZ2 M T2 (R 1/2 o)

an B O TEVE WA F<A>RDF | A A~ R T E P2 E L TW5H2, RDF X
7 L— RN L0 anE AR E W

AR E R NA A< A>RDF | RDF (38L& TN ME T, M oEnE
WEIETHERD EEGTMNOLDOPEIRD
B NA F~Z=RDF | A F~ A LT A FEA BB H 2D T

W2 b, FEFEEOHES TS
RDF (34% A > F&tEiHEEE LR LT
W ZEMBBFLRDZENTHIND

s DL E A A~ A<RDF | #1i ZHOWEN, BELHE T O E D Z(LIC
(53 £ Y RDF g BIXFERIISHIIA TSN D
e A A~ A<RDF | FEAMH 2 LAY 224 T, ffs R o2 it

X315 RDF ORI AP RIZHLLE « B S E,

53



Q) FREE

T LF—DOEREDRD DA T T 3= FIFREEREENRE L TRV | BEEY OEHRMEI 2
BWZ ENBEAY NTEHEPZATHITIET T MR A NAREPEAS TN D
ERHDH, LAY FOERAY MEETHEFZE AL SARMEZEAL TWD TGIEF 7R
ReSL #thic LB EME— B N EAF EDZ L Tholz, A ROE AL N THITHEETE
BEZALTWAHEFANSZNEDZ LD, ﬁ%ﬁﬁﬁw&%xﬁﬂk%ébfw<:kﬁé
BV a—varthdtBEzond, —HTHEBIZLIDIBRI AV EBETHE, 5H%
ANEZ BT R O THFE AN A S AREERE L2V THITZ ARKZ FRb+25 2L T
KNI 5 Z EHEER SIS,

F7o. ATLERERE & L COMRSEOENTEA TN D, AR C o TIHHIZITmEf% 5
ASNTEY, —EREREDORE WEEYEZZ AL 72> T D,

A2 RIZBWTHEENAA RZRENE AL P TBICHEE SN AEHE TR X RN &
NG, EIXATHESME L UTHZ AL NATEAR L E L TEERMNZTOILERD S,

(4) ILHBODIRES

ARM X° AF J5Uk} & 70 2 FEEBEFEM N ZEHEH SN AT WL A HE L & 35 2 LA
FHEP MR R EOBLEN S bAHESRM L 70D, BEHHINAHFTE LU TEMMO
FAEIIRDE2, A > RO TEMMITACE, A, MBEMICHFEELTBY., ZhEh
RIS - ER ORI & 5, BRI, TR L 72 2 AL PR IR 72 pE2EBE M) 2 L
THAMEFERTIEN S TEMMTH S,

TIUHFMEIT « TOXN, B, NAFT v I ONT EleoTND I e, BT
G OBEFEMIIEFRMER @ L% < TEM (B A B) THITHEFERARB 20T & I
SHBEE 72 0 EREDR L,
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K 4-9 REARTEHM

Hirdag F 72 T LR
TV — TN A H B - ) EE A
~ R R R
JAH IT- Y7 o=T
T2 FIM | TR T HEhE -
FE LA Mtk - B T2
T I N— R I - AT BT
F A F T I H A HENEL - H 8 FE
AY AT Ry —L Ehgas (EMS &ie)
R A—L FEmPE. R - KB
7Y% 7— M T — AL = RED 7% - b, EIEMS
NAVAM N HEhE, ik
G
T TN HITEC City IT - 7YX NP —E R
A S A E S
INAFTT T
Bl Bt e Y
e = L a\\ *,‘-,EZ
5 3049 '
~-' 3 — “Lucknow 6]
N3¥ \
f’“r Py
@y M 1ok
25+ ST =J TN
Surat ‘Nagpur Sy
Lo Pt
Mumbamee
3.7, =2
AWK —RDL T S5F =~
18\'/7].3 =)L
Bengal 14
},‘ ey

X 4-9 A FoOITEMAMER
(HPT) W TG T 7 v R 7 +— A

ReSL & OWag o Cid, BARM 72 F ¥ & LT Hyderabad 312600 3 M2 el &
LChFoniz, ZoRTTEMMIIL, & A Y AN Z O E/MNT AKX TH S (T
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Z) . Lo Lt U 3 S B RO iE - e L EMEDOBUR TIRIA RED D BER H 5
Z Db bR U b ARSI Ak S TS TEF E o T,

@

P ° . o "' ®
@

°e ., L
©Hyderabad ‘0.

Y L 4 o

&7 A
4-10 3EFHEEA NI~y S

(5) ReSL Hyderabad TIi%
BD T, BEEREHERERR . WRARERBHM bR 2 36/ L LB O 2 gl LTz,
g, MEEA LbYEESKEE B DN D, FRREEL LTI I 2 EERNTED 2 3
—% 27 —3.0 HAEICHRAZTELS , HFREHEO AT MMl B A RS DIE ik L7,
M —2F 2 7 —3.0 #48
- RO IN/ERERO OUT Offlle — e 88 L, AHSTIE 7 0 & 2 2 354K - ik 5 A
i THIS AT A
c BEIE S AT MRV ERERE ERHE) - BATHEST S [R~— 777 MU —]
- Bl 72 EWREER T A 7 7 A& TR EER AL [ —F% 2T —F vy bRy M

4.2.3 SERDEMERE
(1) IrithfRAEOmRE
PLEOBERRN S, 77 2 W CORFLED KB AR OV TELREIT T2,
C AT TN RIS ER L TR Y . AT B RN O F IR S
A bt T A SRR A BT E TN D TSR E e
* AR, ARM OJURH 2 M) D KR YR 32 2 T3 E CORRBE
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A ¥ FHIEHOSIHITIR O 2+ TOFRERRELLELT 2720, FERREMEOSNY 7
A=y NETDHRENRND D, FO7-H Eakd ReSL AL OFEA# A X037 > KT 75
T alTHDEZ B LT T T FMATOERELBREBZE LI,

AR E DS & LTk, TEMMTHREEO TEMMNH 50, AL TRTHD
BN WnO2 REERT DL, ZNLO5RMEEOBEEERE VIR CEEILL, 7T 0)
MNEDEETY T 2RI ETOLEBICOVWTHEELZ LTV,

(2)ReSL ft& DA AEMERZZER
£ ¥ FICBT 2 ERIER TS v b7+ — LS (2026-2027)

ReSL &3 MrAT DA > RELDIRRRBERED T — 4 N—A & Wt OM R /e S8
MERL ALTE IR - BIRIEER S A7 &) OfEEZ @ U, 2027 00 JV iR & FRILDOMEFE e

Bz s,

[2026 £EBF . TEAICAIT TR HEEEE - REMERET] - - - PHASEQ®

AR, FEDOAEEMLZWO LET Y7 = —XIBATT D700 Ty, IR Ok
AR L ORGEHIEAITH L & Lz,

OV —Fz2T7—~7 U7/ (BEZR ORLEARKE
A FENOE A PERBIORERO =— XA L, FEEDEZ &M IMEER T
R~ LT DT DO EREME L BT A )y T ERE,

@F~v K- ¥ TI74 Xy NT—I OFR#E{LYIaLb—ra v
BEgEMF AT (BT T A) EHERILE, Tl Ty R2—%— (Fv F) &%
Wi AT, A v REFA OHIBRRISRIEIZIED W2 REY DR il R 22 A IR
il D224 1 % W

@ Al ZIEH LIEHAEH Y AT 207 1 2 A 7B
FRO @i e) L@ GEREry hT—2) ZUTAEA NI v F Uo7 S8,
Bt 70 EIRIEER & H B8Rk 24 Al R— 2D v 27 ARG Z BT,

[2027 FEpE : EEET - #2572 —X] - - - PHASE®

2026 FFEEDOFAE « RETCRZHEM L L, MR A 7 TREE L MRk b & FEAT,
DJVENLET T v b7 — L ORISR
ReSL #:& D JV # ERICRE S, 4k Al v 27 MM LA GEER~ v T VF¥E
EABE, 1 Fetzxigl Lo —F%aT7—x2a/I—- 7Ty hT74—LEL
TOT VLY AE T,
@ v AT b EORRE AR LR & L TR,
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A ¥ FIRROPERERMMZ BRI & U, RAHERZ TR~ HAET D TE
BREIREIERT ] DR & ET,

(3) SEROFBEAE
A ¥ R RO EEERM (P}é‘%%ﬁtﬂj) HITH Y e KO FEEY N O EMIRIC BV T, F#F
A, BRSO THSEREEIT 5, FIIIEFEM & 70 2 TEMMoO B R e, Ak T35 0
PEHPRIL AL/ U A 7»47%%@%)%@%% 5, FT-. EEME A E AL FTHEDO ARM &
AF =— X L2 ASLHE . (URRFIREHME ORI O W TIIE 21TV, & A v b thmd o
BE - FRtORLERED 1 o FEHOFHEFE 28 LT,

[ el
- TRICH 5% 40 th AR LD T2 L, EREOWLH/ Y Y1 7 IR & i
« A ¥ NIRROPEEELERINOEZERFE AL O AR TIHO Y X MG L, &5
REATAHEH AR T 5 HREHRE L OIFHA

kf 1T #Fuk2 NBLII—X2 ) LK SEZ Syt Sz #4h T S HTAT LS
it (SANAND T) (HALOL PHASE 1) HATRA) (MUNDRA SEZ) (6] DAHED (SAYAKHAY (MANDAL) (HAGRDIA) (DHOLERA)
hemross a1 a2 a3 a-s os o o7 a8 s = e
FET M ForT—h FvI—+ FoeI—k FeI—k FUrI—k JovI—k Fov—+ HFeI—h F5— FaS—h Hoes—k
T—SERELUNIFT o .
) st S ) . P i e [7—#st e 7— s R
7 ouRB® kel Famnd ki oo g I e L W e L L T
370K
EEETY anc s#1 g 1 anc laine FE=s0—7 anc anc anc lanc anc brcoL %2
EL 1 4,160 —/ni 41100 —/ni 233000 —/ i |4 26000 —/mi (3,000 — 5,000/ —/ni 55100LE—/m 2470)LE—/mi 2670/ E—/m [Zz—X2 31900 —/ri |1.660/n 2750/
| IEEEEET EEBY (B2he) [EEat EEET B D) I EERT 0T B =% (2500ma)

itﬁ:#ﬂlkzﬂ‘il%

HIBEREAOENY

LEEBL. BEASENS
A EE Y
T0T0 |27 —WHPS Bolers [Anupam M Tors R Rdvanced [DIG Fre Groricale Reva Proteins
(7z—X1) Textie Topo I Inda |Asshi Mo Materisis
isgec Hitachi Zosen |Vithal Castor Polyols
e Stasl Service

A EEORER
-

M 4-11 BRAEESEHL WD TEMH
%2022 45 H i : JETRO
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[FEH]
F RO A v b RAEEM L, BB ORILE HE L =—REEIT D,

[F5tE]
T L B OMER R E b LI, W TS ORBIL LT,
- ROERIRRHS 170 7= B AR L, ARSI >0 C RO R 2 425,
*ReSLALL FS &% L1, JVROLICHT 2 s 17 .

4.2.4 BFALICEL D CO HEHERIBIIRAE
T T HEEOBURFE~DORBEZAE LT,
PEXEFEFW # AF L LT A MUETERTIEMH (Co-processing) 35 Z & T, {LABRE
(—f%iR) OERZMHI L, PEEFEEYOFEA - SN 2 RS 5720, KiE/e CO JEHHI
AR TE 5, ARER T EARE O HIHI O RO HRE L T\ D,
AREEL, BEMOEE (VA 7V TEBEDD t O FbRFEHTEN R JIAD
Do

[(RE%H]
- B AR D CO PRS- 2.33kg-COx/kg  + « + D
HIFT « BREE THBITE - 45 - ARBIEICIT 2 EEHE - PR
- 7 X% AF @ CO, HEHRESL : 1.205 ~ 1.895kg-COy/kg - « + @
WAt : 7 ZFR—ILT 4 7RI KD 2024 20 AF HEHRE
- 1kg &7- 0 OHFREBIAL © 0435 ~ 1.125kg-COx/kg  + + - (D-©2)

(5 s R
- 60,000 t X (0.435~1.125) kg-COs/kg = 26,100 ~67,500t-CO2/ 4
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A.3TS5RAFvIBERIGREAR
4.3.1 B8Y

A > FTCIE, RUEZRERH L, AR, RERRICKD ., TTRAF v 7 REYH 2RI
IMLTHY, FICAAREEDCHEET D2HHETIE, EWETT I AT v 7 LM O
NEABITHIML TS, A1V FO—AY7=0 DT T AT v 7 HHEITFER 21kglt L Sb T
BY., TELCEHBERZOIRICHEN, ZOBEIXS SIZBEMT 252 ERTHINTHD,

ZHOLEBEEMDO S G, —EHOT T AF v ZIZBEH I TWDD, BEAEE N2 Y
YA I NANFEMBRBATH DA RTIE, TTAF v 7 OBRBE~ORHPEES LTS,
OECD OB LD & A2V RTIET T AT v 7 BEFEM D 46% D3RRI X 1T IEALEED X i
TELT., 36% NN, K 4% DNEEALEL L 7 > TV D,

HFRIFE~A 70T TAF v 7 OB HT- 28 E LTI I, 77 AF v 71T S
WAL FE DMK, BFEEWES~DRENREIN TS,

A ¥ FBURFIZ 2022 4 7 27T AF v 7 BEFEWE BRI OFH 2 L, 0% b duE
EEATEY, VBT I72AF 7 OFAGIRCAES ., WAL, 770 R4 —F—%IC
VYA I NVRABEOREEZROTEBY, 7T7AF v 7 UH A 7 N~ORENIRIEEEZF DT
BEVOOH D,

— /T, TITAF v IV BREHET T AT v 7 BBA~FIHT KLY A4 7 0, TH5
BIDO R GER T CIXELBEN TR, BHEIET T AT v 7 OFFORFTRLF—
UG LICBREER~D U o1 7 L %
HDHHZLITEY, TTAF I D
WA A e RERIGIS 2 & & b
2. RERELE LTA v ORI
IZbHHT 2 M THREFT L2 &
MEBLEZBND,

WEAEFEIE, ReSL A1 i b & 438
AT DHZ L HEBITT 7 U H T
THMEZFEmE LT, HEORE., 1
> REkfE A — B — & OWaglc TA v~
FEINTY##lErfHiEcEsr 2 b
AR L=, — T ReSL 413 1,000 B 4712 HFEOTTRF v 7 JLEIRVL (2019 4F)
t/ HHEEO ML E HEL T Hi#t : OECDY
0. IRABEEMZ R E LA OBAETMOIEENR AL TH HH, 1,000t BUALO i 24
AT D LIFFEEY AT NEWeD, TEREALHHRICHN ZED D Z LItz

@ Mismanaged & uncollected litter @ Landfilled @ Incinerated @ Recycled

16 OECD : Plastic use by region-projection
17 OECD : Global Plastic Outlook Database
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EROEEMNS, SEEOFHE CIIIERHEIEAE 7T 7 ANTIER L, Yo = — X5
AL LT,

4. 3.2EITHEFRRT—LA
TIAF v 7 ELIRABEFEND O L, HEMN SN TWE T T AF v 7 BEHFEYIZOWT,
7T 2AF v 7 kg (K4 GOMIX) OE A L AL B O AREL & L Crissicfit
WBTDZEEBELTND,

m) D[] 5)
0 SI] O E::> W | -
52 F iy G A SR AR URC 1000 55
GOMIV Y 2—2 3R
455 LMNICBITE T ATy NIEKAT - BRREREE~ OB T2 R mizER
U BRI AR S R DR

X 4-13 BFEXXF—ALAROHEE (F7XF v 7Hik)

4.3.3AERE
777 N8BT B 77 AT v 7 O, BEET— 2 2INE LT,
(2)7r 7 7 DINOMEF « BIRREIRE 2 OIS L E O BAHE N 21TV, B RTRENEIC
DT ek 2 S0 L7z,
(37 7T 2B 5 HAEMOTFEICOWT, HLEFHEZ Fh L7z,

4 3.4 FEER
) TS LMICH T DEEYHEEDINR
777 MBI DEHERERY (MSW) (%, 2021 ST 11,449 ¢/ B3 AL T
ZDlS
MSW 2 EFEND T T AT v 7 BEEEYOEIE X, AT & BRI L > TR -> TR,
aFHCHEE SN AL LD E, 7T AF v 712K D 9 %aE Hd Tz, —J7
T, BREEDT-MNERD MSW RBARL 77 AF v 7 BEIEMFRA R 2 ILICHEET5 L.
MSWIZEFND T T AF v VEFYOEFIIN3 W& rolz, 2O EMb, BHE Tl
T AT v I BEFEYOEE N EEWNEE L BND,

18 Government of Kerala:Kerala State Environment Plan (2022)
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Glass 1%
Metals 1%
Textiles 3%_/

Paper 5%
Food waste
70%
X 4-14 MSW O#gk (=)
(2) IR THOELH

7 7 ANBURBMRE . BIRERBIRE . A~— b7 ¢ BEEERE, ERBERY /08 OB
TRFE S 2 R MEEEE OB K O E 2 — R 7 — A &30 L, A FREICBE T 5
lhide & 9kt L 7=,

i ORI LT O Y

> TS T AENOEBZERE UTHRBELZITV., =L Z ALV TO
Wi e i Uiz, S HIC, IEE#AZ 2 FiisEa~ER L, TREEOCTHANOFE
FEWEERY  ((RIEEEY) 2 & 0eBIRE L OWmlciE ki Lz, Zhickv, ok
BL-UL (fAEMMZE0ErE R &, SRV VO E ORREEST 5 2
LB TET,

> AV—hUT 4 - PUANURTAOREFEMEHT — KO CEO & EHERH#EZIT-
7z SRR T 2RO EROERERTHL Z L2 Ex, YT LB T
— v a Y R OEBIINBUF N O ERRRE L~ WS E TR Lz, EORE5, Bl
R TR ERE RSB L CNBIF BB~ 3F S5 ) REDER S,

> ERBEEWER LGRS LT, RMEREMETE & OB RAHE Fh Uiz, = DR,
HALRHIZ DWW T, WHAEECE 2 EFAmE LCTHAHATE 2800 —ERE
DL R ENTZ,

> REFLT 4w BT, TaATr v T, 2y EYLail, 3y T AHEOBIBEE
BT L, MMbZEEICBE T 2 BN L ik a T L7z, 2O DOIEBIC LY | #T

19 International Journal of Engineering Research & Technology (IJERT): Assessment of Municipal Solid
Waste Management in Kochi City(2021) (2353 & = v 7 Z#BHiHFFERTIERR
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TR M OHERR T 0 BB IC W T, 7T ATy 7k 12D U B 7 LV Edfv
LLCRRMmSh, gD tExBKT 52 LN TET,

QBEHNEERE
7T AF v 7 WLERNE OIBTER) = — XIZOWW T, AR (MSW B0 75 AF v 7 FEEE
Yy, EEBROT T AF w7 BEFEY) (T LT,
(AOMSW BRD TSR F VI BEEM
TWZT7 7 7 2N EBIT 5 MSW OB 7 v —%2r9, 77 7 MNIZIE, 77 AF v 7 GiedE
BHEPEFEY) 515 & L T2 EE O IR EIHLSS° RDF ALk A FE L TRV, MSWIZ&Eh 5
TIAF I BEFEMITEREAIFHAIN TV LEZ LD,

MSWHF.‘f. _________ BEFEICLDTE

BHERERNOBRINE

(FENIVERN) B SEEEERY

v

CCF Mini MCF

JZ3=F4VE  HREMOEFREIR
{bhEsk B HESR
Ao
T

v v

MCF _
U1 o) - N : RDF{tiEs% A0 IUrTEeR TAINME
Rt B tapnar, LU T (B35 FEREIR I 65) ‘[’ B e

DAoL A2 VRER S
TiEY 52%%%5 °
BEREM

4-15 77 7 2MIckiT % MSW OLHE 7 o —20

— T TINBUROBIMFRAIZ L5 & SRR TONNTLT L HIREL TR 6T, —H#iHX
TIEEPPEE STV 2 &R S 4L7z, £ ftt, 87 BIRIAD 5 5 41 O HIRIRIZ CTHEREY
KU HRFES LTV 2 & bR S T,

20 Local Self Government Department Government of Kerala: The State of Decentralised

Solid Waste Management in Kerala Report 2021 (252 & = » 7 ZER T FCATERL
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4-16 Kk TORERFE!

T2, TRIORT ERBY 77T 2INTIEBAE MSW 2 xt5: & Uiz WE fik 23 FEdd,
BAERBE L 5 PR G R DALEREE I DAF A 900t/ HFEETH DL Z Lnn, BAR
W% U CALER DB VDD W T NN T E N HERI S 5,

£ 4-10 FERPENIERER OPEE?

vl ALERHE bl
NA G Aehigk | 150 ¢/ H 75 T7<7FF 5 (aFi)
T2\ OIE i % 150~180 t/H aVa— R
RDF {biiax 100t/ H 7 7Y —
RDF {bfEi% 100 t/H A A dv i N
RDF {bjii% 100 t/ H = U5 N
RDF {bfEa% 75t/ H T—~F >y o AT
RDF {bjia% 75t/ H F v L— L
RDF {bjitiax 50 t/ H Iy HT
RDF {bjitiax 50t/H RV EY R
RDF {biiax 50t/H TANT 7 BT TN
aEl 900~930 t/ H -

KT T 2F w7 bixEIL. EMZ L — R THIVUTEE 00 T2 E I %
ZLEMARETH D Z &M Mini MCF ZEDRAEPRIZITWGATICRE T 5 Z & OFEN 2=
—ANHDHEEZ BN,

2 Local Self Government Department Government of Kerala: The State of Decentralised
Solid Waste Management in Kerala Report 2021,P43 X v 5|4
2 MNBIFDOT LAY V=R, A ROFEERXT ¢ 7 OE#R (The Hindu) % > 7 AERHHAFTEFTER
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O)EXEBRD TSI RAFYVIBEEY
TRIZRTEBY, 77 7 MNBIFIZ D BER SN TWDEERRA T —D 5 b, K10 %
2SEH (Furnace oil) (38l (Diesel) ZRELE LTWD, D5 B £ 21 %2 &k
HE¥E, K16 % MEFLEICBLTNDZ E0 D, 2D DR TITHAEMOFEN —ERE
ET D EBZBILD,

Not Applicabl
Wastglwz)l;oegas [9 4;3;;&1 e (h=1,397)

Diesel
1.1%

Furnace
0il,8.9%

Coal
0.6%

TE 2000 4EDURIC 8GR SV BA T — ARSI
X 4-17 EERARA 7 —DRELONER?

A RB RS
(REERL),1.2% (n=140)

TR B (A PR B SR 3.7%
HERY - BREREY —E 2% 2.5%
2.5% _— M RETE1.2%
3 ,1.29 M
%i#;zfzi;;/" 4.9% BRE3.7%
1.2% ERE 3.7%

DIETHEDEER,1.2% AR ARG

6.2%
TLBEBER
7.4%
S0 BASEHFE,6.2% BRQEER
21.0%
R
o meriec mmex  REEMMERNES

7.4% 6.2%

X 4-18 HEl - BAR A 7 —2RE L W ILEOERBONR 2

Fo. TRIORTEBY, 777 NI RETIFEHORKEENEZAL TWD,

23 Kerala State Department of Factories&Boilers: List of Registered Boilers as on 07-11-2025
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FIAF v 7 MROFAEREZSEICY A 2T BEE1T. A RERET O AR E
CLTHIHEND Z R ESND Z D, RN 2 A S RAT IS B Am oz A
gL ntgs,

# 4-11 MploaMBRFTORMESHDEE (2025) 2

Al FaHgE ) (kt)
GUJARAT 101,900
MAHARASHTRA 21,500
KERALA 15,500
ANDHRA PRADESH 15,066
ODISHA 15,000
HARYANA 15,000
KARNATAKA 15,000
PUNJAB 11,300
CHENNAI 10,500
UTTAR PRADESH 8,000
WEST BENGAL 8,000
MADHYA PRADESH 7,800
ASSAM 7,550
BIHAR 6,000
At 258,116

4.3.5 SROFEDHFANE
B OB LR LB E 2, SRIBEERKROT T AT v 7 bRGITMAT E
T, 777 MNROEIRE L O ke L, BIFE AT - REEED 5,

24 MOPN: Location of Refineries(2025) https://ppac.gov.in/infrastructure/location-of-refineries % 3 {ERK
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4. 4FECHIZVBIERE
4.4.1 EBREEW

(1) EREER

KGR T oA T T 3= FiiClE, BIEND —KBEFEW O 5> LD 5 FILL L EZ A
ThHbD, ZiUxt L. ReSL 0 Jawahar Nagar ZLERfif i TlI 7= WAL T TV D, 720
JEfbD7T vt 2%, £7F ETHEZOMDBERFEY (7T AF v 700 T A, #k, WERRE
DIREBEFNY) % 5HW0IE0NT, 20mm A v 3 = Zafil U7 b O &2 388 S w7 R sddE 217
S TW5D,

WA, N DIEAET D BEFEY EITHIMEICH D | MEsk OUEER B2 IS 720 &
9 ReSL #:DEZE NG | A T AT WAL O SEE I 2 FE T 2 72D O RN EE & LT
T b, ZHITHIET DTV bR OB 21T 2 & & LT,

(2) RO DEFR
B COBIRESHE, BFHE, U A7 B2l E 2 FERBMEIC O W THIT 5 2 &

442 ETDIEHIFT—LA
ReSL 4L AN U 7= — iR BEFED N O - WIERLEDO TEZ RE L. @l o VRN A FRIEOEA
LD BEOTWIMEIZ ) )0 DR 28T 25 2 & T, L0V OAE T AT WIRSE % 52
B35, ¥/, TERORBELIZEZV-WIEREEZ SO, A =2 Rifig~OftiE 2 BT,

oW B{LER B DEA

=
LR
RE )
51 /9
58 e
! IS
[:$> ¥
EZHEELREHEEY %ﬁ_
5 L%— (ReSL) MEUNT 3 7 L¥—(ReSL) +#17 2 hEnE (H)
RRUAR RED T WRREORER T OIS

VEBEOERL. SRELoTEERS
B A TR RS

X 4-19 FEEXX—LARPRE (EITHTEWIEL)

4.4 3 HERAE

WEAEREIZ 5| & e & S LB O TN IELIRILORHE 21TV, U~ S HHZEH L,
SEEDORENFIIUTOLEY,

(1)ReSL #2083 FE 4 5 7= WAL 7 T > b OHeR
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2)PBIZ IS A T H TR D FE %2
) E I DIER

4.4.4 REFR

(DReSL #t3ERET S7=VVIBIE TS5 b ODFEER
ReSL #:23BI L7z BEIEMNZ 7T A F > 7 OMSA, i, T 7 AENRKEITIERA L TV DR
ThV, KopEbE <, WHEIT) TR TT CILBMRPELRED T AR TH D, £,
W22 ETOTRII N AL D50 OHRTHY | BEFE OO LI LB 723
FARED 72 <, 5DV IFBNED LN TRk bIn T 5,
FEWE LRED 72N T &2 DWW T ReSL AL, 7o W B BHERR D A= Z 3D 77w |
FEHICE DUV IRLATE RN 2T TWAD, FURTH - WIEOIEMEE M- LTk
0. TP EOFEHOFMCHFT AR L CTETOMEEZ RO T RWAREEL H 5,
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T2, FWIEORS ST R AR L. LA FOAHEME 28R LTz, F 72 BE ORI S0
ReSL fED 72 W BV ALERER fif = — RIS U, R &2 (T 72, T D%, ReSLHIX, 2k
WET D REEADOE MR S F, N THEbi$ 5 —RBEZEY) AR~ [ 3% 8 A 0 55
Ynt i,

& 4-12 TVERSOPTERICESV B ENE

T VIBERSY RTNE
C/N L7 14 C/N ANl O R HEN & b~ E I, REICEAT 5 L s o aet %

faf, (BFEXZ)

Ak 20.89% BIKEILEENTH 503, B CTOMEREFRIZ 30% % -ThHDH Z & o fk
o JRRNIFEEEBAA I TIX 722D,

AHE R 13.44% | BAFRE 2R & L7 HEE Cldiid THE MRV E D Z &6 Ry
MEND TRV (TTAF v IR EORMNEEND),
NPK ## 1.26% | BEFEETHIIE N3%, P1%, K0.3~0.5%. & 4% LIZEET 5,
RE LN D TIER D,

# 4-13 ReSL #th b ONEBREICK T 2 BE
SRS B : H & 500 b U FRIEALEEC X 530k
SEREHAR - BUIR 45 B 2B 5720, HSk D IRV T o
JFERIRIL © 77 AF w7 & ha v A VIS TRIRIRER £, B0 BlivZe 7 ¢ L AFEIT
FEFER RGN E Y —T 0 7T 5
BER . R REZWBTE, R/NROEE
B Wit coEic L —r R ET D

2) =WVIE{EER R DIRE
WEEEHRZS Lo 7o WIBMEER X 1 H OB ATRER B D72 < | ZH ORI HRRE O M3 D
WIS ER GRS Y) B LR D720, SFEIL, 4 Jh % KR C X 2
fili7e L — 2 RO WO BAERIH I OWTIREA T 7o, HHEIX TRO LB,
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L — RO T HEBRAL, ZOL—r O LR BHENRTRICEE LN 68K Z & TRVE
SDZELRDOMFEN S, BIROWENRK S D,

4-20 L— ARELIERER OPLES

: e Al -
= =
00 i P |
:giﬁ_ﬁ I
L—— =
B ﬁ A
2 i A

X 4-21 EEEL—  DOFRL—T g A—2%

25 RS AL MRERT < S8 EERZ R~ T > b Y — X https://www.ecotec-compo.com/index.html
26 Fr X VR RS RV R
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Q) HEMBEM DR

H ZHTDNEDFEMEEZ T DHITIE, S & O ZERILCHEREME O fF 512 X 2 ANl o
M LR R THD, &2 TRV OREITIN A AW fFRETI B, ﬁ%%&
WIRIRE (7Y 7 AE) ~OMEIR bR I TS [PMBMAEY ] OTEHZ 1%
7= (BEERZH)

PMB /W 2 U= 72 OB 2 REAE U 7- [ (F2) . 4513085 0 72\ M E 2 i F
X 4-22 PMB #8491z X 2 W% IREHEIR Y

4.4.5 SEOFEDAAME

%%@%ﬁ@%%ﬂdLﬁﬁ%@M?&%bfné%ﬁ%ﬂﬁw o =Wl Y uY (54
OB AGEAER SN TS, HEMEHRREOT-DIIE r@%@4%i L EDO RN
w%ﬁiﬁbfi@f%é%ﬁ®%%$\%ﬁ@&%@%kﬁéiﬁuﬁ<_kfﬂ/7%
VAARNEMEITOMLE LS D, DD, RIFHEANL L BT, BTOF L — g v
OFE ORI, B0 L X A 7, 77— 2B BTG OZHDERR S, B
RIRDN—T 4 A% HRT 5,

Fio, BEMEZUET LD, TG TOMNMMEOEW - WROREZ HIE L, 4
WEMOBANGFIRHCIRE - JHBEITO 2 & &8T5,

7 S TR A
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4 SERRERYDIRIF —EIREXRE
4.5.1 EREEH

AR D & 360 | ReSL 41 TH 5 —fIXBEFMITIRS LR THY . ZhH 2550t &
Va2 RDE & L <3 WE, fifEaHREEREY (B2 8) 1ZarRA ML LT ¥
AT NVELTSOTODR, BEFEYOHNINC X 0 Y30EEFEEMI X RO PRI ORE ) % B %
TETWDLDONBURTH S, ReSL & LTI, IRGFEFEMZ 2B TICY Y4 7V Ahele
ffrzfat L CRY . ARl AHRFEFRY O L X —ia 2 2R LT,

4.5 2BETDEAKR

RS A MU — R TV A U0BART 2 Z oML, AHREEDZ BFEHE LT, K$E
EERGE LT ACERT HHDTH D, YHINIEL, RICTERE TATRESEEL Tk
O, EE, SMAYRACEENDZ— Ao HAB L, BRELE L TRIHTE S Z & o —
DTH D, KEHWAZZEEL T HE 5130, RIKREHME (=% ) —n A% 7 —/v SAF
%) ~OEM L FRETH D,

Fio, RACEBEIINB= RNV =2 LB L LR2WERKTHY . TAREN Eflize A o K
THHERFTRERBEIN TH D, AT THHER] THIUTIZLA LD L DR RATE, EIA
W RV RN A[EEE WO L BV . ETHRLT T ATF v 7 v 2 50 5IREGHEEY
DBEHEIZIE LT D,

Organic MIX waste

-Solid fuel @
(green biochar)

-H2,CH4 gas, etc.

'two-stage Gasification -
process, " | + Green Methanol _ 4
/ XA « Green Ethanol © 7 =iy

« Green Electricity  “e
« SAF

K 4-23 HHRBEEHTINX—LERDOA A —V
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4.5 3BETDIEFRAFT—L

GHEBETEY) (RIZAETH - 7T 2F v 7HOREW) 2KHFE. b LUTAZ | SAFFED
IHEY == AOFHNTF XTI L, =X —aEE T 21T O 2 L AE
LTV,

ERREZEY T 2L ¥ -

- PENPESSEN &
oft I8 2 55

BHRERY

= _ 5 L% —(ReSL) + 37 2 ALEE ()
5 L% %g;%g@ﬂ#é ) RRY—RFYA P —
EFAOHIGAE
BEREEYDOIRTHER
TNy b (BREHE) OZFE
RIEE AR AR

dRRr

X 4-24 FHREEYOTRNLX —EEHEE R — A

4.5 4 FENE
AIEREE RO AT 12,
(1)ReSL #~DH 1R FEZEW) O = )L X — LT O 75 A
(2)1 v RIZBIT 554 F 77 2D

4.5.5 RAERR
(1)ReSL HADEKRERMD IRV F—LEAT DA

ReSL t:D & ~D AR BEIEY O = 3 F—(LEM OBA 21T > 7,
WEILLTD LB,

() A bU— bTHA L OFARE

WA T~ A% VX BT D720 YHIFCIIARERY — BRFEIC L CTHIA
T2, EROKFELZTEDRY NS LT, ZFZWINAAN—AF—LE2YTTKREY v F
(50%FRE) OHFAEMNT 5, FTRFICT DEBETRIRMET AR AET D720, 20
A E B OB IR R L — L LTHEHAT 5,

Fo, ETHREFRIELTHAMEEIT IR, 7T AF v ZHIFRIETRRICAND & 2T
TANX—=ERDT2O, RACET T AT 5, ZOTAZHRT LML T 523, 2 987,
WTEARERE Z DT ANIESE D &S REOKENEET D,
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ReSL #=025 DB W%

HAROHMIIEN TV D 7= O FA A3 I E B b8, 4 7y FOBEEY &
ZXT 57U Ry b OKH#E AF v EHONTRD) ZiELIZV, RO ORIC
A2, EOREDOREEYZ AND & EOREO TR LX— (kFE, AX>, &)
DIFOLNDENEEELTZV,

Floo AT T A= RIZBWTIIAKEDOIRTE L — R RRWeH AL I AR LTV D,

A FEROZY TIZX o T F—OFELCTBR WD RR D720, =V 7 T&D
L Z AT 2 BB B D,

’\\ ,' 3\ e =
4 -25 ReSL tE~DEAfvin A

@QIVRICHIFDNAAHZROTIBRE
O AV RORLFHARATT v D EAER

A2 RTIE 19 e BARA ATABREFEINTEY
ZORELITE Y, MR, MR AL AT AT T b
ZRMEICHRE L, FEREOFZELZFEHIT A &£
FEL Tz,

BUIE, AV RCTHEEIND A AT ADEL LRI Ol
REBLB LD THY, MDA F HEEZ L DA
FHATZ o SR ERER>TND,

EFEZDOT T v MIP R~ KB LR EA TV S,

ZHUIFEAERRET 2L ¥ —% (MNRE : Ministry of New and Renewable Energy) ®[#
FNATHAT BT T LML | EmREHTONRA T AOBEIRFEE~DIHEZT->T
BO, ZHUICEYRE361 KT T v MRS, BEREIL1ILSMW IIZEL TN D,

MNRE [BEFEY =T —(b 71 7T b %, TEMHBASOBEEFRIH, A AT A5E,
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F£721% CBG (EMENA A HR) /7344 CNG FiNSA FHADE#EEZ TR L TN D, EH
BRI LOFEM AL A0 AL, FFEERT 630 | NG A — hV/FLHEES
o,

1800

1500 |
E [

1200

900

600

2018 2019 2020 2021 2022 2023 2024

oSmall plants  ®Community plants OWIE - power  BW!E - biogas

K 4-26 A RIZBITFBAINA T HAEERS

®@ A ¥ FONRALFHADFE
A2 RTORA A HARENE, fab b, 5. e, BIOAHMEETREED O 4 FE
HNTRTHD, Vo Z-TITF—=afll, v T a b TIN, BT 2 M TIEIERO
HAENEL, MbbiI vy 2775 —v o, XV, TV KT - T I75—va
INTEETHD, Vv Z - TITTF—=vall, BXUTAN, ~T 4% 7 77— =2,
EN— N2 & OB ZVINTIE, HICEESEHO/NIB T 7~ MR 5
AIREMEI B V) | ERTTBEEEM LT X COMITE TR ATRE Td 5, ITHFI%, BEEI D ILHEH

ATRECHRAY, KEREOD WA ET 77 2A0FIE bMsShTnb,
Potential in selected states Total potential
[

Uttar Pradesh
Maharashtra
Madhya Pradesh

[
R
Kamataka [T
Rajasthan [ 1 ]
= 1
[
[ W T
T T
T
5

West Bengal

Gujarat

Bihar

Tamil Madu
Andhra Pradash

10 15
borme

DPaddy straw  ®Press mud @ 0ther residues  OManure O Biowaste

B 4-27 NAFHRAEEOBEMARER 4-2628

28 JAE: India Bioenergy Market Report
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@AY RDONAAFHRACEHET B4 T 47 LB

T, A ¥ RBUFIZ A A AL CBG (FEfE/ A A HA) OAELFIREZXET 570
DBRICEHLA TV D, 2018 48 10 AITiE, THre T aE Tl 72 % FB  (SATAT) |
AF—LZNH B, 2023 4E £ T2 5,000 Fo> CBG 77 > F &R E L, £ 1,500 7
rdD CBG 4T 5 2 &2 BRI T, ZHE TRIAF—LD FTHE I
77 v ML 48 BE, 2023 EEIZ 2 E THRGES 472 CBG 119,548 R & BHEEICKRE L
Wl T oo, A > KAl - KK A4 (MoPNG) (%11 A 25 H, HEEHADE
MR A (CNG) EFREMOE T A A (PNG) ~DEHi A A H A (CBG) DRA
BePERNC LT 2 Z LRI, 4%, CBG ~OEELIEHRILT L2 LB TSN
TWn5,

# 4-14 SATAT X% —ATOD CBG DEAHK 8
2024 & 2025 &£ 2026 & 2027 & 2028 &
& 1% 3% 1% 5%

® 4-15 LV FONRLFTHRAL 2T 4T 28

BUK i i=188 NE
Galvanizing  Organic | 2018 IKEVRE CBG % 7= i3 AR~ D2 a2 58 U
Bio-Agro  Resources PNG & CTHEFEZEY) OflifEm bz g3 218
Dhan (GOBARdhan) MDA = TF 7 TR, SATH
Initiative A DAE—E§k AR — X VB
Sustainable Alternative | 2018 PNG % fieF A&t L DEAA 7 74 7
Towards Affordable % "JREIC L i A %2 2029 4
Transportation ¥ CRAE, —HRBE SRR % f i,
(SATAT)
Waste to Energy (WtE) | 2022 G e B b D T AV F —EPERE N % H
Programme i3, NA AT ADEFE, FE. KRN

A FE#E~ D M BECE,

4.8 ~ v/H4AE—4 T 5 NRs EfR
12 + v/HAEE—1 % NRS LR

National Biogas | 2022 HaA HIRBEANA T AT T vy ~DEEE
Programme i)
CBG Blending | 2023 PNG %4 AR, BN RN T T4 v ~D
Obligation (CBO) CBG E&FEBAHT
CBG-CGD 2021 PNG % FRIE & TS T Dk, AT AR~
Synchronisation B » CBG A B&H#EH
Scheme 2023

Unified  Registration | 2023 KEWRA F—E PR — XV EH

Portals for biogas and | #  #7 | PNG#&
CBG 2025
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BUR 4 ar A
Market Development 2023 e ok F | SAFTREEYE 1T v 1,500 e
Assistance (MDA) for (DoF) — O e X E
Promotion of Organic
Fertilizers
Biomass Aggregation | 2024 PNG & CBG ApEE e mfilhmA 50%. %
Machinery (BAM) 7231y M0 90 Tarvr—oE
1]
Fertilizer Control Order | 1985 it kB B |CBG 77 v irhrbDHEBEREOHL
(FCO) f& 1E| (DoF) WA EZ %
2025
Development of | 2024 PNG & BHAAL Y P T — 7 ~DEH N4 7
Pipeline Infrastructure | &8  7E 74 v, CBGRAFRA v+ 0BEREH
(DPI) 2025 % 50%4HBh

@A FDEY Z—BIRARTAEER

AV RTORRKA AMEEEIZOWT, FEM. Wik, ¥R, TERAS TS ICHEM

LTHY, EEIERTEY 10%TOHEIML THD,

Sectoral consumption of
natural gas (%), FY 2024/25

10%

29%

12%

bemiyr

21%

@ Fertiliser @ City gas distribution @ Miscellaneous
o Power t Refineries m Petrochemicals
2 Others

16

12

0

City gas consumption

FY 2021/22 FY 2022/23 FY 2023/24 FY 2024/25

BCNG m Domestic (PNG)
oCommercial (PNG) mindustnal (PNG)

IEA. CCBY 4.0

EA
bem/ya : 10 fE31iE A — hb, PNG : A 7T A VKRBT A

4-28 A2 RTORRHTAEBEED

29 JEA based on data from MoPNG Petroleum Planning and Analysis Cell (PPAC) (July 2025), India’s Oil

& Gas Ready Reckoner.
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4.5.6 SEROBEDAMAME

4% ReSL AEE 0 EAHEOMATIHNR S N7z 2 & 220F, BUER/INIBSEIE O £ 7
2 BRI O 7 = — RITBAT LT 5, B, HIEBRICOWTIE TRFEEE 7 n—
S AKSKAEFIAISE EE | OFAEAHEE LI A% — A2 S Th 5,

BT, HAEENRE EAT BIMEER~ORFEE LT, B (7T AF v 2) ho
ik B = VR AR OMER. 35 X ORI 2 BAIR 2 7 1 A DRESLIC I 7 i % 5
5.
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5. RiRF=RmMEE DT
5.1 RxzRIV D - EEHE
5.1.1 A VRDEAY NEEDTR

A2 RTOE A MEEIL, BRRENGTFELEBNOA 7 7 ZHoMMcE S, F
FRIRRR 6.2% (2006~23 ) THIML, 1% 2 £ T 18~20%70~5 28%LL LIZHIN L
TV, FEOE A MPERIT, 2021~2022 4E1213 3 1% 6,100 5 b > DAPERNHAE Sh
TEY, TOREFMRFE2MTHL, BA Y MIA 7 T8 L RFREICATRTH D —
FT. A FO# COEHEDK 7% % 5D TWBHIRIIZH 5.,

A ¥ RBUF® 2070 FOixFEBZIZAT CTix, CO, ORI EEEREED—D L LTk
AU MEENETF LN TWD (ZOMOPEEELE Uik, 8880 - b5 - IBREE),

UKL, A ¥ FTIE CO P ED D72 ' A MUBEME (2 FTIEZ U 4R
B EMETIN D) ZIRAE LA MGZREL TR, ZOEkKEK>TWND,

KA FEENGHEH SN D CO21E, AIKA (CaCOs) Zhepk L TRt AL 7 A (CaO)
EHRLET HBCRAET L7 rE ABEKD CO, B6HITHD, TD=H, HlxIX, BERIZHE AT
HIFNF—EFHAERREZ RLX—ICRB L THLHEHRRET 6D b O TR, BREICW
FTIRZOB AL FOAERE FIFOLERS D, 2D MEIE LT, BATIEEFAT
TRBEEY OBEANK 72 ENMER SN TEY | AFHETIT, A FTH I TIciS & LT L T
WHEF AT 7 OERBEZECT Z LT, v A FEESRERDO CO HEHHIICF 5T 5 H DT
H5,

(5
2.500.000

iE
2.000,000

1.500.000

1,000,000

1=

_____________________________________________________________

K 5-1 #RDOEAL NEEER (BE)
MBI, FRIEEZETE N U ToOEAYBZEEND
HL s R EEAE A v S
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5.1.2 1VRTHOII U HREBRDERIRR

BAEDA » RTORENRE AL FOMRITTERDO EBY TH 5,

A4 2 RTIE, FICAKAGEFERT L EEALET7 > REA L b (OPC), AIKAD—ER
ORBELCRENNOHD 7 IAT vy aMBI R IRLVET U REAL B
(PPC), = L THIKADRDVIZHEKFTINSHD AT T HHRT RV ET Y RAT S
AV b (PSC) © 3 FHHOE AV bRRESNTEY, A v FHKHSBIS) X, AKX
L, T779AT vva, A77, ABEIRAE LIZEEEAL N (CC) EMETNDH LU E X
v FOBIKE 20234FE 2 HIZEITL TS, ZOBAV T, 79A4T7 v aRAT )
FENFEIORK 65% % 50 556 b %,

2022 FEICAEES NI ® AV FOKESY (65%) 1, PPCE AV hThoz s
TW5, HEORENRE AL FOMKIZTRDOLEBY TH D,

FLINODEA FPOAFEREIZH LSO COHFHEITN 2/ R Lo TND,

# 5-1 [RBWE AL FOMBR HAA7.(%)

Constituents Types of Cement
95 65 40 45

Limestone/Clinker

Gypsum 5 4 3 5
Fiy Ash - 3 - 25
Slag - - 57 25

Source: Blended coment: Green, Durable and Sustainable GCCA India, 2022
*The constituents of blended cements taken based on the average fly ash and slag consumption in India

XOPC : @AV T REA R, PPC: RYTIHRLV T FEAL R, PSC: RV ET KA
T AN, CCHEAEAV b

Hi#f : CSE (Cenre for science and environment)

# 5-2 ALY FORBERIZE SR COHEHE (2019~2020 &R X)

Type of Constituents Total CO, Total production Total CO,
cement emission factor 2019-20 (in emission 2019-
(including scope million tonnes) 20 (in million
1and 2) tonnes)

0OPC Clinker: 95%; Gypsum: 5% 0.842 I 90.2799 76.01

PPC Fly ash: 31%; Clinker: 649%; 0.582 65 217.3405 12649
Gypsum: 5%

PSC Slag: 57%; Clinker: 38%; 0381 7 234059 891
Gypsum: 5%

CC/others Granulated slag: 25%; Clinker: 0418 1 33437 139
45%; Fly ash: 25%; Gypsum: 5%

Total 334.37 2128

Source: Data from GCCA report Blended cement: Green, Durable and Sustainable. 2022, Estimation by CSE

Hi#t : CSE (Cenre for science and environment)
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(5] &4 FOfEE LR
A > RICBIT S OPC OHARIZA > R IS 269:2015 [ZHEHLL TV 5

OPCIxEIzZ Vv h&FklE LTHER L, wgmﬁﬁk%@m@ﬁMﬁ%ﬁﬁﬁ
%5, PPCIx, 27U, A, 794 T vvakER bt LTER 7747 v
aNZ VI DO—HEeEEMMZ D,

PPC (oW T, IS : 1489 (I) -2015 (2 & % BIS BFE0A o~ R CHEAARETH Y |
PPCHHDT7 FA T v 2® 15~35%NHFA SN TW5,

[FERIZ, PSCIZZ Vo, 48, ®@FATZ T &2EGH, A7 T7NEA L MOZY
> HERET D,

PSC {2\ Tlid, BIS #E 1S 455 : 2015 234 > R CEAAEETHY . ik 2S5 7
DEHEIX PSC ODEED 25%LLE T0%LL F TR L RN ERES L TY
Do

BEEAMI, AVET Y REA N2 U 7 (IS 16353:2015 HEfiL) | KR A
Z 7 (1S12089:1987 #EHL) ., 774 7 v = (1S:3812(1)-2013 #EHL) % KK/ AN L
Eé%mzfﬁA“ﬁﬁéﬁ OPC., Mim< W LIchiRAZ 7 774 T vva

A B EMZ TH—IRAT 52 L TRETX 28 LnZ 1 7 (IS16415:2015
E%ﬂﬁﬁm_ﬂ%@ﬁ @ﬁﬂmﬁ% XAV ETZ v REAY 2 U 5 /OPC
35~65%, 7747 v a 15~35%, @I AT 7 20~50%, AE 3~5%Th D,

Hi# : CSE (Centre for science and environment)

5.1.3 FHEDE

AFETIE, BAY N - 207 U — MUGOREHNET AHICTF ST 58 LT, &
T AV NEER LR RERFE a7 ) — MR ORER 2T 5, 2
U\4VF®%W$E@§%A®E%£\H$ﬁ¥®&m%ﬂ_ié$¥@%@ﬂ%@%@
AETAZEEHMET D,

5.1.4 BEIHFEREAF—L
A ¥ FENSMEEN DY SN DR T V7 EFEA LA T 72 Ay bRoar s U — Ml
MOMRIZ & bIo TRET 207 U — MUEBAELL TEAERM] 25 e L TG
B, ar s )=k TREE (FLd xR har s U=k PO) ZHET 5 FHEO RN &
#Y 5,
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5.1.5 ABERSE
SR T ONBIZOWTIE AT 7=,
(DA RTOEBRA bk« a7 U — MR O R SE BORE) 6 0O 35
2)4 > FENTHIBT ARG VB AL MR L ka7 U — MlEa
(3) 7 L X — 7 N—TNEWA T 2 AT O3 AR R

5.1.6 FAEHRR
DAIVRTOEXAY RO - RO R ZEBERE R
A > RO NITY Aayog (1 > RITHZEE R : A ¥ RBFOEERBOR > 7 22 7) 1%,
2026 -1 HicA > e A MAEMORRFEILOT— R~y T Z2EHRK L TN DH, ZOHF T,
A RTOEA N s 37 ) —FOPRFILIZOWNT, LLFOXRAFHE STV 5,

A FOEBA b« 37 U — hOBRFGITIANT 7o E 2255

v ERHETE Y (MSW) HSROBEZEWIRE (RDF) OMRHLKR
v 7 U RS O RN

v BX Y MEMICERIT S CCUS /A vy b EEGE

Db, AFEHEICEESTLIEME LT, TH.7 U v BRSO M) 12 2o0nWTo
n— R~ v 7HEZEHET 5,

OV ARBEMROERAEEMCET v — vy

Ao— Ry 7O FVATE, 4%, A2 ROBA Y MEEOBIMZ LY | IR=E
7 AHEHEIE 2023 4ED 246 MtCOqe 725 2070 4£121% 1,323 MtCOqe ([ZHMNT 5 & Tl
LTWa2, Zha, (BRE (AF), EhoBiRE L, 7V a5, CCUS Lo
T EBEFEOEMICL Y, PEHEIX 2070 4FF TITHK 198~252 MtCOze F THIE E 415
ETFHELTWS,

Flo, TOVF VAR, X x R har sV —~ BEEVOH, Ki#Ez=ar s
U— FOELEFREE, R TREAR B TIER E L HIICH T 5 Z LR ST D,
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Green transition strategy to move towards net zero in cement sector uging various levers

Emissions abatement by lever, Mn tCO.e per annum

X% % of total emissions in 2070

B-13% 6-10% 11-15% 35-545% 15-19%
80-172 ]
-1 [
145-200
198 - 252
3 = il
Baszeline Emission due to Total Emissions Alternative Fuels Decarbonisation Clinker cCcus Net Emissions
emissions 2023 demand growth 2070 of Electricity Substitutes 2070

X 5-2 ®RXA»FEETOIMNFICLDIBRBHHETZAPHERS Y 4

H : NITY Aayog Roadmap for CEMENT SECTOR DECARBONISATION |

@u— R~y ZRABICAT 2V TV A
0— K<y 7OEFUICHT-ET L E LT FENRENTVS,
EDOPRFBIZENT 72> U A TIE, 7 U o BRSO X 2070 4 F TIZBAEDK 1.5

~2 fEOHIN

E =

AxX &

IhTW5b,

£ 5-3 AUF20705 A FEXEBRIBREZWHET D2 DD T Y F30

*FR BLRFIZ M T T2 F Y

TR REE - BEIEBEIEY)° RDF OB 7T A F = — 2 L WA AR &
DFTEAIC K 2 AR FHER
- B, KBGEN, AKFEE oK

7Y h < 7 U BRSO EIE, 2070 ££ £ TSR 1.5~2 2284 %

R - AR - RARBEEEM OUVE - JLBE D 720 DRy AT WA B AT 5
CHERKS L RV T o RS F K E D7 Y v R DL E R O (R
ARZ Ve A FOBHZE

CCUS < BRI IR BRI L OMRE A 7 T OHEEIC X D L R (7 B,
IR 72 &) R ORI (A 2 ) —V5%) ORaEbE Ar—NT v

(EES - BAFEEDHK 50~60%I1%., FER/ 70~80%DHAAHE /) & Fi > FTRE—
FVF—% 24 BG5S,

3 NITY Aayog Roadmap for CEMENT SECTOR DECARBONISATION |
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@7V —VENT 4 7 OFMEFELEDKE

AV RTIX, 7V =V BT 4 TR R VX5, Hik, BEH ORRICE S
M CT, BOBRBEEREZ M T 54 » RORBHRFML AT L CThD, Walz G
T L. HIMRLE EEEERD 1~20% (ck v & ied) 0BG 2843 2 7 ERFH
Ay T4 TREPELND,

B A MNEEMRF D — R~y 7T, 5% ZOFEY AT DTERRFEE A 2 R
TEEBRAGESBELZ R ALY, WETHMERHD Z LITEA LTV,
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Q1VRERTRETDRATIT AV MEERLUZRIV D) — N EGERER
AL RIHFITBNT, A RTHIBETHAT I A "EFEHAL, 227 U— OB
D2 7o, FREUTO LB RT,

ORB 1[EH

BEEET =7 — |
NATL—F—5HHL, FRGTHRTELEa 27 ) — M HIET,
EDDIZAEa 7 ) — FOKY 2+l & T,

WERBHOBRE
Indian Standard (Z X % & 40MPa LA EDSEE 215D 7= D121, Bl A HE % 48.25MPa |2
RET DDOWHERTH D, BAKED ERITEMERRSHE 10mm D84 208kg, F 7oL
AL F&EO BRI 450kg & 72> T 5,
ZORO, BRFHITLTOEEBY & LT,
14 HREIAHCEAZ1T o7 cube (32T A b E'— A 150mmx 150mm x 150mm)
(2B TEAERE 50MPa LL LD %1% Z &, 50MPa = 50N/mm?2
28 AWK CTHEAEEZIT > 7= cube T 60MPa UL EOTREA D Z L,
HLABEEITV, 14 HE O cube TIiX40MPa UL LOREZ1SH Z &,

mEA
Bl A DWW TSN RE D 72 O fgl L 720

MR R
HEJORENG DI, K0 B +oIicikbnnAEar 7 ) — A RETE 2, 20
oAz AL L, BARSREE, 14 AMEZOBEDOHEEIT> T <,

ORR2[EHE ®WFR T 7EEDOIER
ISW D@ AT 72 RTHEA L, R, bufiTI0L 0= 27 U — &Y | ##
D ERY OIS, FREER E T,

EARNE
B AT 7R LIcma, KRBV T DA LIESRE X0 b0 834 C 5,
D 2O T 72T, MEHER (s/a) & 35%&/hE< L, ol fiER% 20%RE
& Uiz, MEMDNDIRNTTHRED DI T LR S iz,
AT 1,100kg BREREH L7cW o0 MEM OBEZHDITRE L, T OERMEM O
BARE Lz, (AT HITHEMDBFE L2250 A ffal LR S Ral U722, O
OHNANEC LN DD, £OaTHOOOEINZRIET 2 72O EMIEZ W
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MR

Washed S 13¥E> TH 5 7= Ok 1L 720, L L CrushedS 13- T e 728

PRI INE L L I DRI ENLZTE L TN Z ENSD W R R L vt S h-,
$5 0 OJRAX CrushedS (28 5 72 Dimum I AEH %2 20% 126 L7z,

F£72 G10mm & Gémm OFIGZZL T b DOEERR L, RBREIT o720, EEE

AR ZAT STy, BEE D EAICSIE EET RV &0 ) FEERERN G b,

WEABERE
fTEE SRR Y 21TV WY DD WS EZRE LTz, ZORETIEar 27— R0
SREEDME o T, Lyl EIIIZ T 7 N Tinoza 7 U — FodiElL 40MPa
Dbt I0LOETIE 27 U — FOIREN LN S TKFIENEE 2o 72
e L Bbis,
AT 7 Uil A OZRKRE LR 14 AROMEILF U XY 40MPa UL ETH
27,
F KA 14 B O58EEIL 50MPa BL E & 7e o7,
EF AT 7 aEAMH LIcBE A CFo 7o i, DA D &« B, £/, ie& 8N
XIITR A D,
EFA T 7 LA IZB N THRIEAN D72 < MO BV 2 1E D 2 & 73
T&ET,

OEMFATZ VG ar 7V — bOBRERREDRREZEH
AT 7RG a7 ) — F OB ORES TSN A Uz, ZOREIE, &
FAZ7OBEILHDZEbFEZBI, RIBAINT T LEMEH LR CAHEFCREBRE Y %2
179,
WEBERE
EIFA T T ORDOVITRIETI NV T DI Z D & BBIRFTREEDS BN o7z, 12724k % 1T
ZOMEMEL o TE T,
FD7-% . cube (150mm x 150mm x 150mm) (Z31F 2 AR EE D T R4 8.0MPa
RO,
I R—nEar 27 ) — a2 HWTH—-ORKELEZIT, B RRE 2 51~
8.0MPa |2 L 72 WGATX, RS OlMAE 30 7BELELHZ & & LT,
ZORER, ARREAE 14 HEOMEL 56MPa 2 & /e o 72,
ARIRFIREE 13 8MPa FREE & 72 ) B - TE 72,
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ORBIEREL D
Sl EFE AT 72 WA EZRAT LD, REAICERBRHITIR® 2 L L,
R DERFPARFFRE DR T Y | TERLZEDOHERSBE £ OB LI TO
it PO IR 3 & I U7z, SREEAS RITHLE M O ER EHERHI SN D23, #EEICITE > T
W, ARRIEIATEI O anE R B E 2 fRERE L kR L TRGEZAT 5 DR D D,
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Q) I LF—JI—THERILT BEBM DRI
7 b F— 7 —"7 D ReSL +LIT R R BEEM O EPULFREELTT > T D, Thi
2y 7 U — MEEWOMREICE biro TRAET D27 U — MEEERE LT, ik - B
e, YA ZGEEDOUEEZIT-Tar 7V — NHOBEMR, Lo 7 EoME 4l LT
WLHDTHD, ZOFEFMOar 7 ) — MlEREIE LCTHEATLZ L2 HE LT,
RILDOMERZAT o7z, REO L, RIFEESE 7 v — ¥ U 2 ARG MR 5+
¥(TOMBEHREZIALTND)

OERBEZY D AR
Kifg 600 mm LA FO@EBRFERERY ZZ T AN TR, MEIXER, BT 7 AFv 7, L
VI BREPEEND, BEAMITZ T AN TR,
T AR NEAH OB BEH) 32T AN TE LT, #0772 Tl
BEIT-> TIN5,
BRI D 5 H 20 WITFHERH K, 20 80 %ITBUF R (ALY HkopEi
WThob,

QWM 7 o —
BERBEFEY OB HFIEITTRO LB,

50 mm LT

. JNUZF 4wt )CL -5 THI ERIY)Z SR %7
Z5x U,
RRES e I s| mommo20mm. 5| . 2oL TR

A 50 mm(cAE;E5 £
g )
IRENSBLET AovDFRBEFUE

6 mm(sand). 10 mm. > BAEMEUTERSS L
20 mm. 40 mmI(TER! A7

5-3 EREFHONET o—
KA
- WOERE (215P7) TaJEzEl,
CBET T ATy 7 IZOWTRIE L, WEE (2B E L THiE L T 5,
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QB4 M Dl
W LTEA T v VIERATFL LR, L WREEFEFIZ TORs/t THRAIL, JEFE L
THAMEN S,
6 mm(sand)F7E OHELL L, 450-550 Rs/t THA =z 7 U — MG EEICTRAIL ., R
& LRI éﬂé
20 mm KDL IE, 350 Rs/t T A > MUERFICHH L, B E LTHEFAIM, 72
T 350 t/ A R,
40 mm b EORMITHMTIEIL & A > MEEISUIHEN A ELE L CTHAIH &S5,
SBR[ B> 6 3 Fh b T %

C&D ¥tk (WKL)

R (~20mm) =AY (~10mm)
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5.1.7 SEOBREDAMEGE
OQARAZ 7EAV FORBEDOBENIET HHE
AV RTHESND AT TEA L NEARTRIESND AT 72 AL OB DE
WIZOWTHHEZED D720, HAD A =T —I2 L 5 WEEHIELE (X T 7 OB ETK
JERLH T AMEFEOER L) AL, AV REATZTOMEDONRT Y X L O
w BT %,
QOBEAEMICETAHE
A v RENTY S A 7 0 S D FAEEM OMRL 0ok RED E s L, 7L
Xy A har U —bh~EH Rt E 2 R 270 O EE T RS 5,
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5.2{BRFEI IV —HiaiEE

5.2.7 Efy31323334
A > FTE. ANAHN, EEBEOESE, FiiboERIZHND, =R F—FERIERL
TW5, BAMKGE T, (LABEERPEEORH5 %2 Hd TV D
ZDT=DA v FBUFIMER R L2 HEtE L TR Y | 2022 412 W{%w@]#“f‘ﬂ*ﬁ’j (UNFCCC)
WZHEH S = BER NDC CTidk, 2005 4FEEC 2030 2% T2 GDP 4720 g & (HEH R
i) % 45 %HIET 2 Z & 2030 4 £ TITIHLA BB R D FE R A B 2 BAA TR 50 %
ETHEHFEERTTND

kA, 1.02% EEEE(WLE],

.'"':'T'T':"w'A'. .?T?] |.'_|'|4‘?'r:. D.]TJL‘-
2.13%

FRIAA, 0.97%

5, 10.67% { “":..?..

e, 25.73% i .
i - H7, 3.90%

T~ I,
0.12% 1.31%

X 5-4 A2 FiZ D‘é%ﬁ@lﬁﬁﬁ (2025 £F) %

MOV TIL, FEEEI OB =R VX — DI HED ST 5, #EEEP IR
TR —HEITHD D HRPRE | ARRFIEORMPKRE VT TH S,

ZHOLEEEDOT., A2 RN 2012 #12BA%5 L7= PAT (Perform Achieve and Trade : 4 —
KRAEFISIHIEE) 1%, =L X —ZIHEPEEORE T~ /L ¥ —iH%E (SEC) DOHIEZ HIZ
fikweEH AL T 5, PAT Tik, HEEF¥#H (Designated Consumers: DC) T & |Z FEHEAE

D FEREE 2 W F A THIT A AEANERE S 4L, BRI U TH = RGEE (ESCerts) DA -

/

31 Bureau of Energy Efficiency, Ministry of Power, Government of India, Perform Achieve and Trade
(PAT).

32 UNFCCC, India Updated First Nationally Determined Contribution (August 2022)

33 Ministry of External Affairs, Government of India, National Statement by Prime Minister at COP26
Summit in Glasgow (2 Nov 2021).

3 PIB: “India stands committed to reduce Emissions Intensity of its GDP by 45 percent by 2030, from
2005 level(2022)”

3MoP: PIB India’s Power Capacity Hits 5.05 Lakh MW 7% JE (2 {ERK

https://www.pib.gov.in/PressReleasePage.aspx? PRID=2197199
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g2 Uohiis A D = X AP MBAENTWD, HlERG B Fl—% 7 2 —NTHRhHK
S U THEEDOR L SDFRE I D ARFHHTH 5,

PESEI P DIRIR AL D HIEIL, FAEFTRET R X —DEADIED, BEFD = F /L X — i
BT AIEAREIOEREEZMZ 52 LD 2@ X HND, ZDOXRT, :VI%V~
va v (BN EBORBHES) 12, B EBER L IS 5 R L T HERRIC
@%é@%%%@éﬁﬁ&%&h@@%éo%_ﬁ/%4bf®:yzzv~v;/ui
BT X —faIx, LEMMAREEORFIRR L VG5,

AFEIL, T TN TEAMAEREEZGRLE LT, ad kb — g VAT AT
Lo A A bR XM OEAFRENEIC DWW TRETT 5,

5.2.2 8E 9T 5F K@

AMAETIE, Ao =7 ) IR St avy=x b —va VAT AL DT
YA PZFAF—HEOBEAZHE L T D,

HAAY xR b—a v bt R AED T A O TREEZITV, BRI
THEEBUL L CTHIHT 5 Z & T, B & BE R &,ﬁéﬁﬁﬁﬁ/XTAf&é

RAFEAFEF T, E%%@’ibn—?4974%%%ﬁﬁ?%5&ﬂx%ﬂ@%g@
IR O R RHE L B OIS, SMEBE S~ DK EAR T IZ L 5B o Ek
VST ERRE/LZ LN TE D,

Ak =70 7%, ZOFRThA oA M{ickas T Aayoxr—va v
AT LD ) TNTEH LTS, XA T BRI 2 4 JCM s¢fiifliBh FE IR S TR |
TMW kD ay=xb— g ki (INRETR) EAZ K- TER 359 ko ZERkiR
FEHI LI EREN D D,

 Agkm =7 Y LAY U—RA “Efficiency Improvement Project at Cogeneration Facility in
Thailand Selected for Financing Programme Based on Joint Crediting Mechanism”(2019)
https://www.eng.nipponsteel.com/en/news/detail/20191118/?utm
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| WALRTA || b, lnbes - SR S
e T
i PRERITHAK |
TH/~D | §
Ampte | |
LT T Tk
Al | et |
= {3}
fr.';!‘
& “
®
‘ &
IMWER B BRMEIRAAS b
HARE—EL i
xR KA ZE6K

5-5 FRaATY xR —v g VAT AT

B CPBBO/BOD Typical Package Outlook : m

GPBE0/BOD Typical Layout: m

(Reference} , y (Reference) s
[ T il _AMCOMPAESSOR & TANX _HRSG FLED WATER TANK
e 5k, Sl ]
| I Turtdn L 0
] = - AN intale T
] ' T <IN :
soell JLY E]“m: -
I % [T = ! 1 |_|:LL.u WY 8 gy
- 110 L4 Tl
oy AstEeE (IREE 15 °C)
T H /AT 100% & fif 75% BT 50%E fif
JeEM ) (kWe) 7,660 5,740 3,830
% — hL— bk (kJ/kWe-hr) 10,830 11,780 14,230
P 2 (°C) 525 516 563
P A (X 10° kg/hr) 97.3 84.3 66.4
HRSG A% %4A®E (X10°kg/hr) | 17.0 14.4 13.1
REELE (%) 83.1 82.6 83.8

5-6 HAZ—EY (8MW #&) D

S JCM FHIFET, MHELIFICBIT 23—V =X L —3 a VRIS DY ABGTHIR OB A X D Eh#E(

https://gec.jp/jcm/jp/projects/19pro_tha_02/ X v 3|

38 JTMF 8 T : "Kawasaki Heavy Industries, “M7A Gas Turbine Series / Gas Turbine Generator Sets

Brochure”

https://global kawasaki.com/en/energy/pdf/Green_Brochure.pdf?utm
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5.2.3EITDEERT—L
RERIEIL, HANSRL TT A4 RSN TV D TEMMONEREIANEEZTELT
WAHREITEATHZ LA BT LTV D,

' HRINATSA4EHBL

S —l |~ THY. AREREEL

BERT> =727 THBLTVBEEDA

. o BRE AT

DU TRL—Y 3R~ UNEE I N T\ B T

RO A LE FiIC ABLE S ELT
31

K 5-7T BEEXX—Lh APz RXVL—vaickdF A4 P RAXE—fE) 3

5.2.4 HBERNS
KEFEITVERORPEHRTH D Z L, LUFOHBIZ DWW THL R 2 55 L7,
1. TZEMHMARAEFES~OT LI —{IGIZBI T D IEH B - B
2. T IUHFIMNTEMMIZIST DT ANRA T T A 2 OEEAFIRDL
HAAY 2R —3 g VAT LOEAFTREMETHE

5.2.5F&RR
(1) TRIVF—HHRICEE I S IR - 3R
AU R F T A TIN5 R AT G BT 5 AL - B E FRICRT
aVa XLy s VR EEAT BB, B VT 72 A EOHEICEIT S I, #
BB T OLETREE | BERIEHR— YA L ~ORRESLE L 25,

¥ HEEE, Ak =T ) U HASHO R — A=V L 5
https://www.eng.nipponsteel.com/company/globalnetwork/nset/
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R 5-4 TEMAHMARBEE DT RNV X—HHGIZET 5 ERERE - Bl

I EE - B RES BOE S W
- CGP IZEET2HETH Y, REFXMOKENZ
e g ST N WHEIED 51 %L EEZ A BHEE L, 2 OKEN
(EC??);E:%; Electricity Act, ?;?&iéﬁg %‘é%?&fﬁ@%ﬁa\% 26 %L FERE L CTWBIEAIT
2 i 2003 [ CGP k?ﬁdbf) b
- CGP LRBESNIHE. BEFETIA L ZAD
BGZEFICEET 2N TED
s TRVFX—IHEEN—ERELL EOFFET T
EROBEEE) ELTHRESND,
FEEROBEER L, ESICESTEMN 2L
TR F—F TR F— F—EELPEETHARSESNDOY, BEIIIFETL
AvTE IR 2001 fEEROMESE | ICEEEITI.
2001 - PAT |((&Z1F) - BEE CEZy) « PAT (Perform, Achieve and Trade) | T,
il B PAT Scheme BFHEFTIC = R — ) RUGE BN R E S,
% LA THITR L 72 = R L ¥ — 8138 = RilE
£ (ESCert) & LTHITIIL, ML THREIT 5
ZEMTESD
s RIEAREN 0.5MW LLEDOREBHIZ OV TR,
ey — o - < i 8 /1JT (Central Electricity Authority :
=1 H1R1) %) ’ Ee BARTHERE BT DOIMNENSH D
R - EERBAIGTE . HEOREBEBEICOWVTHEN &
BHFonTnd
< HAHEICEE LT, MRS (F 2R EET) D
PNGRB # % ‘ o Tfﬁfﬁﬂ@ﬁﬂ%@?ﬁ% ﬁﬁI . ?ﬂ@%fzﬁ 5%57%&&
teiay ¢ 15 PNGRB BRI PESET A3 | PNGRB (A - RIS AP ZER) 03E
% D 5020 | 2006, 2020 * LT =B L D AL E D B,
« XA T T4 L PNGRB BR[O/ A T F A T
B SNHAMNERH D
KN EBRE (FAZTVoRx—val) BRE
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10 PNGRB: “Progress of PNG D, CNG and Pipeline (inch-km) in the Country - December 2025 / Actual
Progress vis-a-vis MWP Targets as on 31.12.2025” % % L2 v 7 ZAESHIRFERTIERK
https://pngrb.gov.in/data-bank/20251231-CGD-MIS.pdf
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- [E AR+ AR O 2 BEEE THEIE
6.65~7.65 - [EEfR&IEL. 526 Rs/kW/H (/13 0.95 #i4)

KR A (FEZEM) 5.3~6.1

I A& (DISCOM) (e At - EEMSITEEIC L > TR ->TEY, 11kV T
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132kV Tl 6.65 Rs/kWh
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41 Telangana Electricity Regulatory Commission (TGERC) : OP No.29/2025

https://www.tgerc.telangana.gov.in/file_upload/uploads/Orders/Commission%20Orders/2025/17-05-
2025-OP_No-29_NLC_FINAL.pdf?utm

42" Competition Commission of India (CCI): Order dated 30 Dec 2024

https://www.cci.gov.in/images/antitrustorder/en/order1735641425.pdf

43 TGER(C )(Telangana State Electricity Regulatory Commission) : Tariff Schedule - RST FY 2023-24

(HT-I(A

https://www.tgerc.telangana.gov.in/file_upload/uploads/Tariff%200rders/ Tariff%20Schedule/Tariff%20S

chedule%20-RST%20FY%202023-24.pdf?utm
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4 PNGRB:

5 TGIIC: Industrial Park list(2024)
https://www.tgiic.telangana.gov.in/filePreview/custom/35_20247?fileName=CMS%2FFile_070620241207046099366379.35_2024.pdf&utm
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47 Telangana: STATE ENERGY EFFICIENCY ACTION PLAN(2024)
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Hiagari Sewage Sludge Fuel Center

~Facility for converting sewage sludge into fuel~

BIOMASS raOCE ENERGY

New energy born from our daily life

City of Kitakyushu
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FROCESS
NIW TICHNOLOGY

Purpos_e of Pmiec{

By producing fuelized product from a biomass resource, sewage sludge, and using it
as an alternative fuel to coal, this project aims at promoting the conversion of sewage
sludge into a resource and contributing to the prevention of global warming by
reducing emission of global warming gas. And hence, this project also contributes to
efforts to create a low-carbon society (with reduced CO2 emission) in City of Kitaky-
ushu which aspires to be a sustainable future city.

Fancess
NEW TECHNOLOGY

Suﬁmmary qt Prject

Projectname  :Kitakyushu Sewage Sludge Fuelization Project

Project method : DBO (Design, Build, Operate) method*

Project site :In the premises of Hiagari Treatment Plant, Nishiminatomachi 96-3,
Kokurakita-ku, Kitakyushu

Total project cost : About 1.8 billion yen for construction and about 2.8 billion yen for
maintenance for 20 years

Project period

(1) Design and construction

March 22, 2013 - September 30, 2015

(2) Maintenance and operation

October 1, 2015 - September 30, 2035 (20 years)

*DBO method: Private companies are totally in charge of “design, build and operate”
and the public sector has ownership and is in charge of financing.

rRoCEsy
NEW TECHNOLOAY

Characteristics of sludge fuelization system

This system Is composed of the “granulation process” in which granulation Is carried out by stirring
the mixture of recycling pellet and sewage sludge in twin shaft mixer and the "drying process” in
which produced grains are dried with hot wind of about 450 degrees C in a drying drum,

When using drying gas, a negative-pressure circulation method is used and part of extraction gas
extracted by the condenser, from which moisture corresponding to its evaporate water Is
condensed, will be burnt for deodorization and emitted so that foul odor will not spread.

The digestion tank is heated with waste heat obtained from the condenser and, hence, “effective
use of energy” at the plant Is promoted,

At each place where equipment s located and the building to receive sewage sl , foul odor is
absorbed and deodorized with active carbon filter and “sel deodoriza-
tion equipment” installed on the rooftop of the sludge receiving building.
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Characteristics ol sewage shedge fuglized product
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Batch-type food recycling system

MMC7T New Chemical Trading Co., Ltd.

NCT ECO SYSTEM

This system uses the special microorganism PMB-01 bacteria to convert the
waste into resources in 8 hours.

PMEB-01 decomposes into compost in 8 hours.

o,

PMB-D1 i fed 1710000 of FMB-01 to the residue for
fermentation and decomposition, PMB-01 has a unique
property that it can withstand hot air drying at 170" C
and waork actively even in a high-temperature
fermentation dryer used far garbage disposal,

Features of the NCT ECO System

Safe and Clean Decomposition at high temperature in a special

equipment kills general bacteria.

PMBO1 bacteria decompose residues in a short time. No bad odor is generated during
fermentation and decomposition. The dedicated equipment is very easy to operate and safe to use
with the latest electronic control system.

Low-cost Power is provided by electricity and gas (kerosene

can also be used).
Hot air is delivered for fermentation and drying, and residue treatment takes only about 8
hours per batch. The system is equipped with a heat source that converts waste oil into energy

as fuel.

Product Utilization The smooth dried products are the best
agricultural and livestock materials.

The compost, which is fermented and decs 1 using micre isms, can be used as soil
conditioner and fertilizer for agricultural land. It can also be used as feed for livestock and
fisheries.
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It is designed to meet the customer's installation site conditions.

Examples of Fermentation and Decomposition

Dectogmon feed reahg s i | 3h, Tes end
e i

wepealion, s 400003 arezaw 31 N8 aed v rae Tai
R #2 R e ere 3300 T |y ey 2 am

“

Wl civaleumaimmmby by dond Xlonasdie
BT AT RO PSR AR ATERL e,
o8 o e b oo 3eod [T pree act b
Ay e uw e Yoee 10s sy aTedt.

The following list is a guide to basic

2 S TR 7 e sthe

specifications.
— 4E A ACT-ALU racl L |
kran ol W e il A
prececsss RS P 3r £h
v S 2230 N wn
4 J i 122 150
4 tog rA M 270 =20

s Lashe

ELAER TR P

About PMB-1 Microorganisms

PMB-D1 bacteria Is a microorganism developed by (R#Z1,
and joint research with NCT has shown that when food
residues are used for composting. PMB-01 bacteria grows
and is expected to be effective in improving the soil.

Microbial bacteria count test when
composted with PMB-01 bacteria {PMB-01
bacteria in the middle]

test data

WV,

dexh dhng:

Inhibition verification test
Against Fusarium spp.
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PMB-01 Field test

Comparative varification test with PMB-
01 sprayed.|Left: Comparison area;
Right: PMB-01 area)

Comparative verification test with PMB-
D1 ariginal fertilizer application.(Laft:
PMB-01-opplied area; Right: Comparison
areal

Building a Recycling-Oriented Society with NCT ECO SYSTEM

As global warming accelerates, waste management in Japan is no
exception. Organic residues, which can be effectively utilized, are
currently incinerated, generating a large amount of Co2. In addition,
inorganic raw materials used as fertilizer raw materials also
generate a large amount of CO2, and the movement to effectively
utilize food residues is accelerating worldwide.

NCT ECO SYSTEM will support the environment and agriculture in
Japan with its technology that can solve these problems so as to be
effective in agriculture as well.

What can we do now? We are doing what we can do, little by little.

Higashi vy Town Foed Recyeliog Project
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E Tampa, Florida Introduction

08/02/2016 » In order to achleve sustalnable agrlculture,
developed countries currently emphasize the
Applications of Bacillus amyloliquefaciens PMB01 :;hplemenmion and validation of Good Agricultural
for managing ractices.

Tomato bacterial wilt and Fusarium wilt of cucumber » Good Agricultural Practices is a collection of
practice principles to apply for agricultural

production, resulting in safe agricultural products.
» Pestcontrol is an important problem during the
process of planting crops. Thus, implementation of
v v healthy agriculture is highly related to plant
<3 st b protection work.

T s " :) = :.-*~-—~r-~“_"'(
TINE mli S5 earasagtgodanuas’ [ 2 Armitsseavuktnie f

Bacterial witt caused by solanacearum, has
a very wide host range. Among over 200
host species, Solanaceac plants such as
tomalo. potato, eggplant, and pepper are
the most seriously affected.

Biological control

~ Bacillus spp. (Gram-positive bacteria)

1. Kaohslung DARES used a local straln of Bacllfus
amyloliguefaciens PMB01 to control the
‘Incurable crop diseases' including bacterial wiit
and Fusarium wilt. This is a new phase in plant
protection in Taiwan,

2. B. amyloliquefaciens PMB01 can produce many
extracellular lytic enzymes (celluloses, proteases,
llpases, amylases) and antiblotics (Iturin A,
fangycin, surfactin), and has great potential in

crop disease management ; = : ' be o g W
MUERS P ACRBBKL 2N ‘L 2 ARSI ACRUBRIIAN ‘L

naaTtRsANEEzane
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Bacillus amyloliquefaciens PMBO1 against Ralstonia sofanacearum

Application of Bacfiius amyloliqueraciens PMBO1 to control Fusarium

wilt of cucumbar { PIngtung, Tatwan, 2014)  (before sprayng)
) - » - -

Fusarium Wilt of Cucumber

Treatment with PME01
4.20/;1
2 ITRMES PANSBEITAAM j, NENEE AL ¢ZBEATLLY ,‘“
Application of Bacliius amylofiquefaciens PMB01 to control Fusarium Application of Bacillus amyvofiguefacians PMBO1 to contral Fusarium
wiit of cucumber { PIngtung, Tatwan, 2014) (7 days after 2 spray) wiit of cucumber ( Pingtung, Talwan, 2014) (7 days after 5" spray)
R s | o s T ‘
.}r: & " o . 24 - - &

Treatmeht with PMB01

Treatment with PMBM Y . CHECK
. 9.4%

6.72% 2068

nRTALLIeANGITRRY F HRTREAdeANERRS L
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Application of Bacillus amyloliguefaciens PMBO1 to contrel Fusarium Table 1. App of ¥ PNB21 to control Fusarium
wilt of cucumber [ Pingtung, Taiwan, 2014) (21 days after 57 spray) wiit caused by Fusarum oxysp Lap. pachaiphium.
\ w_’_l\\?}f —— L I Discose severity 1%
r g % X g Ireartmarn

: TR SR R L o Lem e
SoeMy  SRRAY  mpeW) speey  apnay  wprw apeay

R, o~ au 0t 18 20w 24u S

Blank © 023 270 46> 1260 76D 247

£x = o 2an 82b 137 A% e

* Exparimants was parformed with randomized compiete block design
(RCED), 3 replicabion s describmd in Tubie 7. The oumbees in s semw
cclumn followed by the same letters were not significantly differont
accarding fo L20 (p « 0.05) analyzing.

Treatment with PMB01
*11.6%

‘The treabment ** Blank® was curture medium only.
NANEEAATALLETALG “'_ NANREAAPALLETRLY ,"_

|
Application of Bacilus amyloliguefaciens PMB01 to control Fusanum
wilt of Asparagus beans ( Pingtung, Talwan, 2014) {21 days after 5" spray)

Fusarium Wilt of
Asparagus beans

15 saskteiranssrnin 4 sxsRtsivasnsraie 0

B
Use of complex strains (Including Baciliies amyloliquefaciens
PMB01) to control bacterial wilt of eggplant

Bacteria Wilt Control of
Tomato and Eggplant

Irentmicntwith hirdpgical nfk

” GRRRRENe AN KRN
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| e e T
Anplication of Bacillus amyloliquefaciens PMBO1 to control

Tabde 2. App of ¥ PMB01 to control bacterial |
wilt caused by Ralsromls solanaccarn.- bact

Ditasstim swonr by | %)

Ireurirrm s T cays 7 days 7 days 7 dugs LT Mdays 21 0eys
Sftar i afer 2% after¥T  awMer &Y ater 3% atler 2F after 20

WOy Oy sy sy sy spray PRy

EaPNBH p
{197 CFUenl 2 32 Al ERL G.aa 7.3a 12
ank’ 416 I N 1805 i64b 26h kL]
(=3 s e 15k WTe [Ac .2 433c

“ Experiment was conducted with RCBO, sach treatrment was 120 plants with 3
rapiicates. BaPMED1 broth with 200 - 300mi of 107ctu / mi was drenched around
1w Basw of ssch tedodd plant, The dissass seamrily is 2%- 3% before treatmunt.
The same ketters in the same column followed by the same Ietters were not
sgnificantdy differant accoeding o LSD (p < 0.05) analysis.

NANESSAPRULETRLY “"

“The treatment * Blank™ was qulture madium only. o
MANRESATRULETRLS

o

Table 3. Application of BacMus amylaliguctacions PMBO1 to control Fusarium
wilt caused by Fusarium oxysparune g X J

EEEE T
B.amylotiquefaciens mmlﬁi&fﬁ%ﬁlNlEiM}tﬁ

&MO uwn”n; m

Treotwenes 7 T %
By O e TR R i
SRy PRIy NIy PRIy Y ey oy

"%}%.‘:" =1a ara T 16 s t0.2a Nta
Gan' FED AUETY AL mab T ane
(= 135c mab 2% R4 M 43 b ar.Te
-~ Experiment was canducted with RCBO whh 3 replicates aa desctibed in Tabike
7. The numbens in The same column followed by the same letiers were not
slgnificantly different aceording to LSO (p = 0.05) analysis. E‘;‘:‘:“ﬂﬁg
“The freatment * Blank' was culbure medium only. .
¢ axsRtsivasnsraie 0

TRATRESArAaEsTaLN 0

L e ——
ARG B S 5510267 550 R S W)

B.amylotiguefacicns PMBOLE B W5(1015 350 SS4@H) [ B.amylaliquefaciens PMBO
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B.omyloliquefaciens PMBO1RSETIRI S %

mmm T T
R RS 41 -

AANEEANFAMLETALG 4"

Conclusions—Bacteria Wiit

¢ Bacillus amyloliquefaciens PMBO1 ig a Gram-positive
pacterium which shares similar morphological and
functional characteristics with B. subtilis, and it can
produce many extracellular lylic enzymes (such as
celluloses, proteases, lipases, and amylases) and
antiblotics (such as lturin A, fangycin, and surfactin),

+ The biocontrol agent B. amylotiguefsciens PMB01 has
great potential In crop diseasa management, and It can
raduce the saverity of bactarial wift by over 70%,
respectively.

¢ Based on toxicity and pathogenicity studies, B.
amyloliquefacians PMBO0T is non-foxic to mammals.

2 SEE TR RN P S TR

Thank you

for your attention

AN

Conclusions—Fusarium Wilt

The biocontrol agent B, amyloliquefacicns PMB01
has great potential for managing soil-borne
diseases such as BWT and FWC. and it can reduce
the severity of bacterial wilt by 704 or greater .

In 2016, the biopesticide Saviour® containing B.
amyloliquefaciens PMB01 as the active ingredient
was developed and commercialized in Taiwan for
Integrated management of BWT and FWC.

NANASSATAULATRELN O

ﬁm:«mu;mmmmn 3
Iarge-scale ferme; Jia-Non Enterprise
‘Co,, Ld., (Taiwan)
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PROPOSAL

Cooperation to Create
New Environmental Industry
in Telangana

The Need for a Recycling Industry

Why do we need a recycling industry?
Securing resources and avaiding risks (economic security)

Dermand fer raw malerials in Lhe manulacluring induslry s increasing, bl resources are Being
cleplatad, Frices arme expected o rise and procaramant will Become more dfcult in e

future. Eskablishing a demestic resaource recycling system will control these rsks as much as passible
and lead bt self-sustaining 2nd robust economic growth,

Huge Future Siutatlon
arity Llsges

Lo 1]
@1 Szl
Hugg Qugiticy
Luantiby Clrcular ] L

Cyurrent Sikuation

Manufacturing Eca m:lnrn',lm

'l . b, .
eqvironmenta r":nlrrr

destruckicn

- Hﬂrnﬂ.ll

S
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Businesses that Environmental Industry is aiming for.

Continue to use resources repeatedly

+  Repeatedly use waste as a resource to prevent depletion of virgin
resaurces.

+  Preventing the outflow of funds from domestic companics in imperting
resources by replacing waste with resources,

+ Provent environmental pollution caused by waste and improwve,

Create new industry and expand employment

«  Create opportunities for entrepreneurship and employment in a new
industry, not waste management.

«  Advanced companies around the world are demanding the recycling
materials for “Sustainable manufacturing” Increase the supply of recycled
material wvolume in order to increase the competitiveness of domestic
companies,

Difficulties for the establishment of an Environmental

[]

Industry "Eco-complex :

1.Laws and Regulation: Waste ranagement regulations and EPRs need to be strengthened
and a system to promote the separate collection of Municipal waste and ensure that waste is
collected separately.

2.5upport for Business :This is not simply waste tregtment business, IL is necessary o
support business creation and stable management as 2 new industry,

3.Effart to residents’ agreement -Waste treatment fadlities are perceived as annoyance
facilities, and in many cases, thare are against maovermants. Measures to promote
understanding among residents are necessary.

Requirements for the establishment of "Eco-complex”

Bespreness/ Education [ RED Support ] | amwew e Resgpulasticar [ Firancial Supporl
! i ! 4

Resource Fecveled  pamastic market
Waste segregation supply materials i
& collection SUpply recycled materials
Global market

1 1 1
infrastrocture Measurament for Local Product Evalustion
improvement Residents understanding and Authentication

% —14




RECYCLING ZONE Recycle all types
AR, of waste 3

GREEN ENERGY |
2 ZONE

Using recycled
materials to make
products

Renewable
energy supply.

SUSTAINABLE REAL
ESTATE ZONE

+ Renewable Energy

+ Model Areas for waste
segregation

+ Use of recycled

R&D

materials for building -
materials + Incubation
+ Skill development
+ Information Disclosure and
Environmental Education

w

Support for eco-complexes in collaboration with JICA projects

- === :
|

GREEN | b e

i ﬂ ‘ﬁ. - = aff l]-é-jpg'.‘, RECYCLING

"
SUSTAINABLE qua s

CIRCULER MANUFACTURING
REAL ESTATE T I AT

Coopurating arganisalicis (o L Bromct

Part uf Ecor

Function Operator

Cauplux India-side Japanesa side
Iner=aten D zohaure a7 Drvironrontal e TEIC, S D wsaital swcdion . Nue Risr g .
Sdocate 0 e Dvavianansal Coacammibn . Kinkyushiu ey
Clrcular 5
C St deschprent SPC Tehinga sy dosdr@al traki g Tretiuse Kotaksushi sty
Development  Soumid s and D s 1T+ T T4k, ‘Wil | e Lhnawe iy od Kakyudia
& Operation

Tommesceriest on rcugh the e ane 7
Pt 420z na) of MIpIrese tasnoig SN ITH.T-Works, 'We-H.bs IMDANMAM SR

Development  Syeagenn o plog-anc iy Incioey ivessdre e It
of hadsen] co7y duziness s@tup of buantss compnkes e Frienz company T Vicra, 'we bz maanee comeany
factorks Indian statu’s and SHEL
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Suppart for eco-complexes in collaboration with JICA projects

W This proposals to Indian state governments are followings;
1) Development and operation a Circular Centre by a State government

= |tis a Centre of Excellence with functions such as R&D,
environmental demonstralion research facililies, skill development,
incubation, and public relation.

* This Centre will be a source of industrial clusters, but will not
generate revenue. Development by the public sector is strongly
expected.

» Kitakyushu City will provide necessary technical support.

2} Development of leased factories
= Expects to support initial investment by Indian start-up companies
and SMEs.

(Ref) Proposed Cooperation for the New Environmental Industry Creation by Indian
company and lapanese private company {Cooperation with Kitakyushu city)

Eco Complex Structure(tentative)
Japanose private compan
Femton it ot iy

i
Merster Manning, Rulemaking, Finance supporting

Operation of Industrial parks (eo-compioe )
(Lrdian company+ Jdpdimss prrvale company { mejur dapgan radny company,. lechnoloyy parlier)

Operalion SPC

— = _Telangana State: -Aoad devwelnpment
e —— [ i T T —_—— —=Eraviding land cto

Circular Cenler Green energy
Zones FOES Zones
First phazc Firsl phase First phaso
Proenle Turmis Frivete furcs
LoyETImEnt . .

sy b sy rwesimenls henbelioe]
State of Telangana
(IICA ODA Loan}

Eoperment
e s ineastnents
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(Ref) The Role of Government in Japan's Recycling Industry -

Objection

Zero emissions: The recycling af all waste back infa raw materials, ultimately resdlting in 200 waska,
Creation of new Industries: Create new recycling Industres using waste as raw material

Regional development: Improving the lncal environment for recycling industry, supporting small and
medium-sized entrepransurs, etc.

Role of Government

Centrad Goverpiment

Lotal Gawariiment

Support for facility deselopment

1y cheraslupnsrd, wubsidiss
(Racysing fa s, AL canmers, aic)

Ty devalopinen | sobe e

Wiaste collection et of vasts

Cevelpmer, o warious recyding ews

Supprels oleclon of Muscipal wese

Market for Recyding products

pulpul ol wwasles A reseuree

Grech FUMCTasng Aot
[Lave ul recedls producls purchazing)

Corbfeat on syskom far recysling aroducts
T arssn Pardasreg,

Infrastrcture development

Recmipt of wase anc dev=lapmznt of
stirage Taciilies

Smesioament of vashs recsrang and stormas
“mcilides, davslooment of dispocal cite for recedes
eshdics

Suppnet for ARD

Euppert far maded prajecks and

Sesaa e auapor sysaen e e ias

assetonce wih FS Zupzort for sollazocaaon wth reszarch imsliooons

Cenlrzlizatior ol corlact poins
Satablahment and operatien of Plusry-Readmia-
gover menl callasoraion arganizaions.

Administrative structunes

Stratedy for nelulsbarwod

ddelts Auarnress, infornatan diss csars

Key functions of Circular Centre

ODA Loan Scape

1. Visitor Centre Function

& Fariies 2. Incubation Function1(R&D)
~ - + Fadllitles
Ekﬂ?ﬂ.;ﬁggmw edmice, MIF Foom, saminar room, clemanstiralinn Tacdlilies, amatylical Taboratnres
* Activities

& Activities
Erwirgnmental awarensss and mformaten disclosure
trcugh study wists

Facility managerment

3. Incubation Function 2 (Business Development Support)

1
]
. L. i | Servite prosdson L Deanls
Froviding e srmplogatle Daining ane o oallivae & nortase I -Brsie lrastrocluee prosisien, dala coleclon ard
1
-

a kechrical Boinduastng atatade nothe mines. cerbiicabon Mo aveabifly el winsdues bading

P = = = = = == = = = = = — == =

+ Facilities
IR FO0mes, -wnrkineg sSpaces
+ Activities
Sappot by expets in marag=meant, finance, k=qal aFairs, buziness mode| gevelcpnens, funcirag, 2nd marketng
e [——
4. 5kill Development Function I' 5, Industrial Park Management Function
i I & Facilities
¢ Facilitis A sicor Contre Fundtion+ data management system
AL PR N sior Canbe Furetion fl ani
Skill training facilities * Acthvities
# Activitles

R TS

=
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CapEx and OpEx (Case of Eco-Town Centre in Kitakyushu City)
11
2. RED Fadilty for waste
1. Visttor Centre frot
SiDe Araa Lha L35 e
Balkding Arca 2,700 m! 1500 m*
Tk t:ﬁllké"" I'||x5 I"l #4 1]
Admresirabve alice, VIE T i
Faclittles FORIM, SEminar meem, ¥
anibiticr kall
Erararmental awareness
and feimation disdasre
Actiwities thraugh shud visrs fadlmy Tanagerme=r:
[Aparny, 100,000 vistars
Anralyl -
P IERMETE | gy, 1 bilion yen ApEs. 300 millian e Soueoe: Hoiisd hased on 0 (e hom the
Ly o Agpras, 100 il S
Haintenance pras. rilian . -
Cost (outsourced | yanvear FJMI_'EF‘E' i lkem L oYesrbor Dentre
ta private (10 Speratione| StaTs) Lrwtiank
sootar]
11

The Eco Complex is also equi

ed with a Circular Center, a core facility for environmental learning, human

resource deyelopment, and technology development,

Haint rar rpepding bushess

Itls mpoctant 13 colize! wazts 1o the base 10 promcte researce recyding &1d to 2stsblish 8 recysing ausiness, and the faloming 2ystem k2 nacossany
O Indusirisl parks whare the S2ate powamment provioes [ands musE dEchans ane el wastes Ino Ece-Conplex Ioe spanonss

reatment or recpding

O New ecycing campany kcensed by the siate gouemment must operate fizir reeynirg acinities into the eca-complex.

Eslsu-sr & z slern b callect

v.R-. aln "'In

Eco-complex
2029
g

CO-ROMmaay

SLSTARABLE 3Fal
| IETATC ZONE

el Bluyy
u-ucm u "/row

by Lo
7

Espuraw | 20N (LED)
TEs bt

Circular Center zone (2026~

Rucycling Reseurch &
Dempnstration Site

{Plug and Play factary)

Aygu  @0aa*
Exzemse - 1004°
“Cadiruabedd

Circular Center

Emlnepranuur suppurt
e g Inwnng,
PR, Lndng,
ane markctig

‘UsD:

Erwirsnmuntal xenmnios
[0 AR G0N S0
Re o adib s, and v ke
recedinuk oty

3

Typical layout
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[Objective]
I tester the environ mental Industry a2 2 new core sector in lelangana State with the am o generating
anacymerteppotunities and cromoting sustainak @ ecoror ic develop ment in the rezion.

[Praject Overview]

As part of JICA' s "Project for Promotion of Entrepreneurship and [nnovation in Telangana State,”
& nase facility called the *Chicular Center' wil ae astablish=2d to pasition Telangana as the hub of
India’s environmenta. industry.

[Functions of the Eco-Complex "Circular Center™]
@ Human Resource Development for the environmental Lndustry : Cellaberation
with vecationzl training schecls tircludire training for instructors:
® Research and Development : *azching of sesds and necds: orovision oF & ficld
site (r 2 suburban arear for pilat res=arca Callativratior
#® Business Support : Identification and davelopmert of eatrapreneurs; business wtk T-Hub. et
planning: lundraising markcting assistance
® Environmental Education : Collaboration with educational instizuticns and
companies; avwarenessraising through waste segreoation auidance, e,
¢ Information Dissemination : Fremation of Tclangorz’ s cnvirermental
improvemnent efforts and sdvanzad initiatives within the =co-Complex

Circular Center Overview
Concéplof Lha Circular Cenler

I Environmentally Friendly Architecture
The building will use cco-corscices matarials, const-uction mathods, and desian, a.lewing the
streclure iLsel’ 1o serve as a plallon [or environrenla. leaming,
2 Showcasing World Advanced Environmental Technologies
The Taciity will shawmcase veor d-adwanced qualily ard inncvation in cnviromrenlal conralonics,
3 Edulainment and Business
In addition 1o eqvironnenzal eduzaticn, the Center vil. offer leisure featurcs and ousiness
[anelians auch as carlarence moms, making i & apece waere Cilizens can galbar raculady. &
~ cantral urban location is preferrad.
& Fuman Resource Developmant
Ihe Center will share environmertal <acwiedge ard train l2aders in wast2 managerment, aiming
o become a national hub for outreack ard canacity buildina,

\,

To ensura the cont rued implementstion of Cancepts (Tito £, the following orajects will aksc ke cxrried cut:

@ Retail and Feod Services
Te stay tinancizly sustairzble, the Conter wil rent space to cco-thomaed shops and restavrancs
107 visilors,

& Convention and Shared Offices

The Center will Post Gyents and o er shared allices and meeling rooms. Serving as 2 b Tor
exchange and collabocation.
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Suilding Owerviem [Gamnmral Faptures]
Slne oz 8 nlizrezen atiia .z e, ool il By ol pare .
Flon A T Poad: 400 2 3 salarwatar baete

samgimd M, L Lo ol g @C-trizrdie aard2nl

[5th Floor”

s apace for mesticas om0 =0 200
saonle. alsa Lsed Tor ta nira,

“dth Moerl

i zcilities for traivi-a educytars
17 2nviwnniectal adusation and Yocati cal 34115, andd *ar
providi~a 2&0 are business supuor: servicss,
Maetng Rooms: SRacaz tor Mest nas trem -0 76 2U0 Secpr 8

[3¢d Hoar)

Envlronmental Learning & Comacerata PR: Exhions on
antdronmeatal [zsues, waste manzasmant, and weste sesesation,
with auides available, =xhizizior are: s-eweas'ng corzoate
T R JM €NV IO Nenta | 17T 3TIves, des sned tor s2hos. 5749
corporete visizs

[2nd Flanr]

Tood & Retail: Caleleria ssine oo “riendly raredients and

Wiz 5, and manant 2raps saing envimnrantal annds ancd
E0UVEnIrs,

[Grouna Floor]
Cdulginment: I aractive cuace lun leaimnin: sowa. fie
anvicanmant s incLstry throus T olay.,

Breakdown of Circular Center Project Costs

Maln-category | sub-categary
Desiar and censtruction of the Cireulas Canter tinc.uding 2naray-
avIna systerrs)

ifs Developmunt ol & vexatioral Cranins annes aod raurar
Hardhware{feciiity) des aniutiizing existina build nss, eovioping wita Traning machinend
Revelopment of waste essarch/derranatration “acil tiss doc uding
nazarcous wastel Tc be devaloped saparately
Des an and praduct an of envirenmental education content
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Development and Operation Scheme of the Circular Center

[ [Contracting Authority] Government of Telangana ]
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