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ar.&T. . 373(37).— = T Fert geeror sfarfaay, 2001 (2001 7 52) #Y &=T 14 F @ (F) AT ()
#¥ AT 14(F) F¥ 3T 9T (1) 3T 9T 14(F) F 917 9f5T 9T 56 F @UE (), (F), (2), (3F) AT (3FF), T T&T
AITRFAT FT TART FA g ST % TUHL T Fo( G0 ATH@d STATFITA (o0 (FSAT @I WIS AT q9F, T=T,
Ta s fiaw T w3 £ O i wrteaaT w21, ST = THI-07 ST F 67 TORAT i a9a 6T T8 Sofl 6
e v Hedt 2= 9o 1 ge) faw 2012 #7 siw Feig w2 F forg At fam aardt 8, smiq -

1. "fer Ay S WS = (1) == Rt & \fereg 9 ot geeor statea syareEdTst F fore (e gad ’reve #iT
wreh, T8, g9 foras e T w7 i Qi siT swrafeaa F3T, S a9 THT-09 S0 F# Fr giwar oY gad
#T TS FolT o A T Hedl 2 ao &1 7o) Fam 2012 8

(2) T TSI § THT9 T AT T T BT

2. FofT 6CeAV AT STATERATSH F forT (It @ aferaw e 71, &7, 9897 S Jiaw dam w & G s
FATAAT FIAT, FSAT 90 THTO-T ST FLA T TORAT 37 @0d £ T2 Se1t & Faqed g #Hiedt e a0 71 go7) o
2012 (o8 =08 39 TeAT I (47 FgT 4T 81) & TBeal 976 § I%q A&l AT S ATl & Tadd Hl el qg! gl
3. 9 it & w2 % 9w e (1) &

(F) @< (F) * a1z AeAferiad g sia-eariua Bam ST, oriq -

(@) "TATAT FoT ForeAw” | T 9 F 37 - A7 (5) F qgq Gt TATAT ST 0T Ara 7
1580 GI/2016 ¢5)



2 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(1)]

(@) @z (F) F w1 92 fAeferfed g @ ST, s -

"(%) "HATTT T ATT A H ATH FHoll 61 @O ATAES! 3 A6 % FIeaar TTH Fo7t Guerers & J7eaq
I BT UF Taas FHIET AT 09 T8 38 &§Hed, ST Sl 6l @d AIAas| ST ATl & 919 g & a4
aﬁ%HW%ﬁ—rﬁTmﬁ?qw FTAT F TRUMTHETEY %’ W%..;

"(F) "ATATAT A" H T F H TIAT TR FEATAST TET FIA T AAH ST F T FIA AT T T H 10
FT UF T F AT HAe TST ATCHT USIHT 6 AqUTAT 0 AT F 9oqa F2F At sifaw arira &t 9978 g hr

(M) @ () F geaTa Aefertaa siaearfoa i soam, stafq
(5T9) "I TS Wi & AT 7 T 15 % @S () T T2q ToT T G AT 31T AT T Ui T T80T 2,

4. 9 Tt T, fRaw 3 W, 3 fRew (2) H,
(i) @v= (%) F forw Aefortaa gve w@r ST, o -

"(F) STeT ATITRd STHATHTAT o TIT T FHolT @l T 2T 21 FFT &, Soll a9d 6 AT TAT TAF HI T+

oI T AISAT F S F8qqT ST (S qOET FA % forw ff ofw qw siqwen) f@aftEm, 2010 F @ 4

¥ 5 F dgd §I F oIl Tae® & TR q daw w7 {37 797 8, S5 @I F Gre A SEieed et w

o= ® ST sraeaTioa fT ST, sreie -

(i) T LA (AT T TS Tl & Haer § FEAT Teqd F  forw I=7 7 T v qw7 g yartiq
oIt HOErers T FEqaat a7 d 2 wrears) A, 2008 F agd IR 2 3T IE=T 3 F THT ¥ E
T

(ii) TG FST HILAT TET 2 37 3 H 7Eqaq e,

(iii) FolT FETAT ST (Sott ForeAT Fe & fore §fF siiv g siqwren) faffaw, 2010 ¥ qga weqa i 1€ st
oraET T e F ST 9¥ AfHiRd SueEar o | fAtore So gua § wH A oimq 37 8w

(iv) faforse oot = § Y & e # a9T wEd gu Ao SRew § afafga sweeret #r et a=a
SHTOT 7 ST & & S0 {30 T Freqraal wf [ § T@d g 380t FHT Af $Eq 3¢ 8 A18F T
wtaera feig, ST e ad § sraa a7 & stfera ofSra #3 €

(F) g waw 7= qataw Afafga ISTHRT &=7(3) F T Qo siaearg i S=9H T & STeTe U, Sefl @l
U F TGS 3T AT i FEierrad wTeat 7 f=F= § o sty 7 gy 8 €t (3) 39-
T % STENI (ST T qahe (ol TIHTT FIET AT (AT SITUAT, AT

(i) 9« ST Auar (FEu) GBSy aEaey |§ g9
(i)  wEtera &t T et Sol geqaT U< STavdrsia TrhTat ¥ geqrasit § Yo,
(iiy AT § wiErg SEtea dEnTa qeT & atas garan At ST &5 FT STHTIE,

(FE) SULET G (FF) F AT I ATTATT A (3AT) F AATAT ATHIZT STHH & (AT) F forw ot fir
T F HTSE! 37T AT 7 Tz ¥ emr 8 ITLTT (3) F qgd TS Tk daeehl Ffaia T
et e F arerw ¥ eEaria G s -




[9FT II-ETE 3(i)]

RA h1 ASUA : STHIYRO 3

i 3t wafaw Trfaa saaer e=t % foro wiRa siwa afaaa @t @uq F amee &
AT = (10T = % AT AT STAIRT &3 F o qTEe! sfiT TRl 7 AT Traerd x
Tt 7 TP et AT TR & i o S @ud ) (27 I qauwe) + (1/3 x (S0
FAT THATOA ST - & F7 A= & o faar fger @9 &0 % e gl 1w st 3= 9
SHTTT));

@) ar e @ SN F atafed ST w1 giewe qafgq Afaed STt & SS90 A @d

ATAEE T AT, (79 aat & A 30 &9 | a1 (0 ST, i Aftaiga STARRE, & Tgor
= o o o &1 g1, i -

(i) =% afafRg s f aeraw fBfore st gud s 37 o ¥ oo sfafza

ITATFATAT T AT sfEa faforse St =va & = oaw 25 wiaerd ¥ «fee g ar 37
& o STt 10 wicrerd sTfefea STwiaaret & e Sl @ud & #eaSi oY #Araast
T IFT IT & | Fa? AT ST 91 7o I3a At Siga STArFRavet # For eqr 10
H fer AT THH IE, AT HATAT =56 o (o0 et sreme s faforse s aua
& FLTEY g,

(i) =% stfafRg ST i aeraw fBfore oot gud s 37 o F oo sfafza

ITATFATSA T ATRA siq faferee =t @aa & = siaw 25 wiaed ¥ #7 g af 37
& o qrEaTdt 10 wicrera srfsrfea STwraarelt % 7T St @ud & "iae! i araeet
T IFA 3T & | Fa? AT STu e % I stferfea SRl ¥ Fer et 10
& T AT THH FET, ST HATSq 7o & (o1 (i areme Ja f&fore et aaa %
ERERSCIRIAE R S

7fe (AT STsRTet F fUser = ° afSa sfaad =t 99d & qrHEe G e -
T STdRret & fUwer = § wiouad S gud & JE ST qies) 2 0 99

AT TR = forw gfqera S @ua & ArAee Y A1 = AT STHIRTEN &
FAATT =6 § ITA9T ST @UT F HIASE T AT - (ATTHT STHRT F (U= T%
# wfSr afera ST @Td F 7 @Y gee - AT Sudee & e 9w H

STI9TT ST @Ud F HIFF A ATEE);

T
i (AT STFRTSAr F fUser =6 # stforg Ifaad o1l =9d & qTeE AT T -

AT ITATETS & U= 9% § If99d FS1 @9q F ueE {Y qee) <0 99,
TTTerd ST @9q & H9E T Aree = 3, 3T A (2) F dAqHR, @ve (F) F
SATET E,;

T

i (AT STFRTSAr F fUser =6 | stforg Ifaad o1t =9d & qTeE AT T -
AT STHIRTSA F (Uger =% § Ja9d ol @9d & AFS 3T J¥eg) > qrad

IYAIRTEAT o adAT ek § T Tl @O % ATAEE i< HIF, ad deiad =% &
T St = " s wee gt sram qa Gt set awa F awee g
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Ford T o AfHfRT SUFTEATSAT ST @Uq #EE H¥ qELS 39 37 FAw F @
(), () ¥ (F) F ATHT L,

(iii) 3@z (i) & (i) 7 i e o=t & gva sT-a=t 6w 3aare Ay F q@etaa
IR ST T ATRE a1 3T & Ay fGRE ey F oo amrefga fi
ST

(iv) TF ST-217 | FATAF &7 ATCHT STHAHT 6 [oIT SHoft 6 @ad F AAES AT AEFT
T ATCHT STATHA 6T FoT T@AT 10 F FF g0 T2 T ahieTsh o §
F el U F AT O ST AT S -

7T (AT ST % e 9% § stita Yi9e oot @ud % gT9es 3fiY 719 -
AT STHTRTS & g 9% § vid9a Sl @9d F U9 Y qeE) 2 0 99

AT ST F o afqaa ST =9 F ATEE 3iT Ik = (AT ST &
FAqTT =% § 9fq9d ST GUd F AAEE AL qEF) - (AT STARrat F fo=er =6
T ofSra afaera ot @ud F A9F 3T LS - ATHd STGrHEr F fUger 9w §

STI9TT ST @Ud F HIF A AEE);

a7

(ATfaT SwEEe & fUwer = § afSa Tioea S @ud F §Tee Y AT -
AT TR % fUser w9 § wiaer et @ud & 6T oY qras) <0 99 S0
I AT AT ATAEE 39 IT (790 F @2 (F), (FF) i< (F9) F T G0,

T

Afg (ATAT SUFRT & fUser 9% § sforq Sfa9d Sl @9d % AT¥ee 3 416 -
AT ST & U =% § Sfaad S @ud & AT sfiT ’iAeE) > ATHdT

IYAIRTEAT o adAT ek § T Tl @O % ATAEE i< HIF, a9 Heiad =% &
T ot @ #TeE i ArEe Ryiia s @ fafore S5t wwa F awreaw )

g) @ (@) % sUEe () ¥ ersat "fUwer 9 a9 & v uT orsal, "HEiAaw 9 a9 & o S Suersy 8 v
STT;
M) T (F) F TAT HAATET TS AT AT STTOAT, i -

") AT SATEIT =TS % LT U2 o &q¢ 9% qaray arfad STHIA & forg St aod
ATAEE MY ATF &1 Frateor afafFem f g 8 f ITamrT (3) F a8a Tiod UF qahe el qiuta
grer wmferfera et A= ® s T strom s -

(i) o Suee fAmtar (srsuwm) Rsree awaraw § g4
(if) FEfarT &t A s St 3T U7 e IRETeH ST aEarast § JHrior,
(iii) ZFaT & wiFrg Setaa eenTa 9w & atas Faran AT STHIHT &5 HiT THI0N R,



[9FT II-ETE 3(i)]

qRA T TSI ¢ STATYR 5

() SULIET BT (FF) F ALTT T ATTATT (307 T &= F AATAT ATHT STHIRRT &0 (A7), F
forw oot =ua JTeeEt ST et w1 Faieor stterfaay 6 g 8 it SamT (3) F agd ied
T AT HOATA G (e qHT & ST % wread & foam ST : -

7 e wataw Arfaa swser @t o swiva siea wfaaa a=it @va  wmde siw
T = (HaTed =956 & T ATTHT ST &30 3 o7 qrrest oY ATt &7 T899 a9 %
T 7 JfaT FEa AT STATRT A5 6 T ST @ud ) (39 I q0HeT) + (1/3 x (FSAT
TG THTOTS ST - & &1 fa=e # forw foaer fge &= =56t % o ahqg 1o o=t a=a
SHTOTT));

() HEfaa AT ITHH F AT GId F HFeS A A9 JH @G §97 847 F araq
ST 7 Grewe e oat % aqa Ratfa G s sie T arfia s &

TR A % for A A 2, et -

(i) =tz stfafRa soamEFaT seraw fAfere g=t @uq & 37 &7 F foru atatza
ITAFATAT T AT sfEa faforse et =va & = saw 25 wiaerd ¥ «fee g ar 37
877 % qrardt 10 wiaerd srfafea Sarrareis o ot @vd % Arat T wraest
T IFT IT & H Fa< AT SO Ford 6 3w AfHfga sy $ e 10
F srfer AT THF FTEE, S Ha e = F forg fReifia sreme qa fafore et aaa ®
ERERSILIR

(i) =tz srfafRa samEFaT seraw fAfere gt @uq & 37 &7 F foru statea
SUNTFATAr T AT e faforse S @vd % S a< 25 gfderd ¥ 7 g a7 37
87 % et 10 wfaera srfsrfEa Sarerarsit & forw ot @ & Ar9et oY ATt
T IFA 3T &1 | Fa< (AT ST F9rq o6 3% ATAtea sTarFvar it o1 gear 10
F srfer AT THF FrE, S gated 7 * forw Retfia sreme qa fafore et aaa ®
JLTEL G, 3T -

7fe (AT STsRTet F fUser = ° afSa sfaad ot =9d & grHEe G 9 -
AT STATRTS & (g 9% § Uid9d el @9d & U9 Y qeE) 2 0 99

ATTAT STHIRRTAT o forT TTIerd Foi1 @9q & AeS T U = AT STHIRTE &
FAATT =56 T ATAT FolT GIT F HIAEE 3T HIAF - (ATTHT STHARTSA F (U=l 6
# erfora gfdera o @9q F A ST qAeT - ArAd Su9hret & Ower W o

9T STt @Uq F ATTS A< AET);

qr
7fe (AT STsRTet F fUser = ° S sfaad St 99d F grHEE G 9 -

AT ITATETS & e 9% § If99d F91 °9d F ueE {Y qee) <0 a9,

Tfaerd ST @I F HF T AEe o7 37 a9 F @ue (@), (1) ¥ (F) F TIET
2,
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a1
Ffy (FfHfEa STaRTat & e =% o s1fSra wiaerd ol @ud & WIas i JeF -

gfwfaa swdrrral * e =% § gfaad St gad & /1 i qree) > qfwiad

SIS & FAHTT =6 § TTAqT ST @I F TGS 3T AT, a9 Giad 9% &
T oot @ AE 3T ATEe Matha g 9 &t St @aq & e gien
Ford T A AfHfRa Ui FS @Uq "eE oY "L =9 37 AW ¥ @

(=), () ST (1) F ST 2

(iii) 3@ (i) =i (i) & "=ia @t o= f guq 37-2=1 T scare e % qataa
AT SaArwT it AT sfma arT g7 % & e e & oo amarefea &
ST

(iv) TF IT-8 | T 387 AT d STAH & o7 S 6 @9q % ATASS {7 el
T ATCHT ST AT Tf Gedr 10 § FH g+ ¢ Auferiad aafers aewon &
T FoReT TR R SreTE U ST AT S -

Ty (FfSfEa STarRTat & e =% o s1fSra wiaerd ol @ud & WIas Y qeF -
FtAfEa ITARRTAT & e = § Ifderd Sl =9d & "9 AT qida<) 2 0 a9

FTATET STATRTAT & forw Tfaera ST @ad F AHES 37T qIAH = (AT STHH F
FARTT o6 | FTA9T FoAT GUT F HIEE T qF) - (ATART STaRTeh % s
% H ASTa TfTeT Sl @ & WAH ST AL - ArAEd STt F e 7w

T ITIorT HoTt @I o YTk 3< AT E);

a7

Ty (FfHfEa STarRTat & e =% o s1fSra wiaerd Soff @ud & WIaE Y qTeF -
ArATET STARIA & (U= =7 | AT ol @uq & {AF T Aae) <0 Ta Foft
GUd AIEF T ATAEE 39 3T (F97 & @2 (), () 37 () F A9 g0,

T
gy (srfafEa swarT % e =% § o1fSra gfaad et a@aa & arvee $iT 9 —

atufea ITARRT & fOger =6 # wiaod IS0 @9 & JEF o7 q19ee) > sfafed

ITFHTAT F TAATT 93 | TAUT ST @9 F AFeS AT HITF, I Gaidd 9% &
T ST =T A i ATeE Mata e qa @feree St aud & e ghn)”;

5. 91 foat , o 4 % 57 e (1) 4,

(%) @7 (@) ¥,
(i) 37 @ve (iii) 7, Aeaferad srcdiaor siq; earfia B s, st -

TSRO — 3T GUL (jii) F YA gq T § qag #7 7F g " F A gerdra
(if) IT-TUE (v) F T T AT 3T @ve @ ST siq -

“erfarfaa ST AT F fF Rard B s 2t diew R s arat | sm R s g
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(iii) () H, oTSET AL F AT UL, ALAT 1 37T TAHHAT 2 958 AT 3 T S0,
(iv) @ve () FT A = s
(v) @vE () ¥, 9rex "SHEd” F T I 951 "TeT" TET ST,

(vi) TUE () |, 9167 "HAT AT HaaT” F TATH UL 9161 "HIT AT Haa” TG ST,

(@) I A7 (4) § orsx "ATEHT" F T UL 5T ST SF "AAAT 1 ST gy 2" T A0

6. 7= i F AW 6 # -
(@) 37 = (1) 7, st e+ -
(I) oM oreai "de |18 & T T 9758 "9 918" T S0,

(1) 9153 3T FTEAT "I=T G 3 TATH UL 90657 A 74T "qeATIH U F 91 T G TG S0,
(@) 37 7w (2) = o9 BT ST,

(1) 3T T (4) T, |V (@) % ToATE AT @S S TIe {6 ST areftar-
“(F) T FTRT qHT A Y S Aa e fgtat i arer 57

(&) 37 7w (7) ®, ersat "dwg e o e o T T orsw "Hartor fRAT & siEy” v ST,

(3) 37 73w (7) F Teanq, MeEtaraa 3 A= sfa.eariaa B ST s -

{(8) ATTHT STTITHT S& & FHA oI & TATSAT & (o7 3 o STAT 6 (Sgall TT o el FFqaL F T "STATT 6
STETY 3 & §" o % for sraeds =aer 3|

(9) ATTHT ITATTHT IATET FT 3 I F THA UF WGl H HH F FH TF G el e T ISTT AT 2 Y 39 g
ST AHAT FT qhel A AT (S 37 Frrer & eaees oo  forg arfaa soeret i siafies wmmemr @i
LT TEIT TATAT e T ST LR TANTLTATAT (TATSTUS) & TeAaT STH AT § qreror B3 siar 2

(9) AT ITHAIHT FATHT FUA T T F T UF A9 | FH T FH U I A2l GFIaT T I3TT ST 3 AT 39 qE
ST AT FT qHA AT AT (SHEHET) ST 1A % Fawees @goor & forg arfaa Irarre it saratis T i
LT TEIT TATAT e T ST SFLTTRA TANTLTATA (TATSTUS) & TeAaT ST FAETLTm § qreror B3 siar 2

(10) srfafga Soarrr gRfaa 391 F firaer F 999 vF [0y § #0 § 9 UF J7 el a9 § 3570 S 8 oY 39
qeg T AT &7 sifaw e % forw argdt T g a1 v s s TR (TAUSiue) & read
ST SATLITAT § TLe07 3T STt 2

(11) T AT USET g EATET 7SO0 & waer F 97 USiEr & AqreAw § [Agga uF w=\|qT e e gy
g~ T  ISTAT SATAT & T TH TG AT T ATIHT STAHIA T AT TTRTATAT ST ATt TET FTATAT
TS qETEAT AT SHLATRT TIRTTATH (TATSTU) T AT STH STHRTITAT § qLTe07 36 STt 21

7. g A=t & (e 7 % 3w-fRaw 1 % gor 9T °, osg S s "fafAem, 2010 F wewrd, 9w e aHT-HET 97 Sy
T ST fRenfeEer antedtE frgrea” siaEatua T smom)
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8. g1 fo=wi %, fAaw 8 H,
%) I (1) &,
(I)  ors% " 3T Soft s=d THIT 95 ST 2 hl aE F g 7 & Jiae, 1§ arg § 8 &1
EIENERIEILAIE
(1) =i o, oz, FTgF T 3 F o0 "ST =97 (2)," F TI9 U 9%, FYF T 3hT AT
eA? "3 R (2) 3T (2 ) T T S

) 37 7| (2) 7 -
(I) oot Zer & e o, et & smosm, s -

"(2) ST ST AT AT STTA-HATIA [F FIA AT [T AT 8, T TFH FeFqT ITH FoI1 Aar
where s s, e gafea arfea Swsier & |re g wrEt #1 feares 9@t B

7, ST TATIT & FaATa i et AfF st=r 7rer § Fee & forw, s @ wiemam, % sqame
FEATS % F, FAT -

(1) =< (1) 7, reat "g| w1 feat % Faw," F T 9 951 <7 7 & fiae T T 7,

M) 37 7w (2) & we=ma, Fefotea so-fFa st T s, s -
"(2%F) STET ST qeATIH QT F3 &7 Aot o g, wro7 amtAfde vt zoq a7 grft & a8
g Aeor sfesrd & S S S g w e |eer (e, fEw, 2010 F qga w=
TFATIT T 21 o o [ALreror = forw syt fadreqor foare oo 9 [Afde st & o seqa w4,
ST ST AT AT F Tgq o0 et Frears wn”

=) 37 7= (3) H, -
() @@= () H, oTg A< 3 "Iq 6" F T U, 91=% i< i "Faw 7" @ ST,

Iy @ () & a2 Fetafd @ @ S, ao9iq; -

"M e 7 § fAfdee siwet s wfafafest & fawn #7 geate B @ g s [
feTeT =T 3 Afeat, A= AT T ST AT At FET UAA R ST 39T A £0.5%
H aferw qgk g, S (1 @ud "qTH i Fq & o Hifed o awde F 910 | aqAa
FAfeat Erft g Sott a=ra ywmorg=t & fafateaat ar s @ a1 = hew grr st B
ST

T) 37 f7=w (10), ¥ @ (@) F vearq Rafetad @< s wanfua B s, setq -

"(@F) TS F I FHEE % (A o F GoF 1 39 AT F qgq g4 fyq qe7 a9 F afega ger 7 foraw
ST

=) 37 7w (11) 3 3T-FA9w (12), orsat "ao fad" 3 1= 9% 9rs% "Ue qIg” T S,



[9mT I-'vs 3(i)] RA hT SIS : STHIYRO 9

) G AR H 37 47w (15) #, 9%, FI9H 37 3% "ST 7w (9)," F T 9T 9T5%, FYH AT 5F "SI
ey (14)" & STUAn

9. = fF=wT & 7w 9 # 3w f=w (1) 9 &= (|) & v 72 el g @ s, siq -
"(=r) ST FTT TATOMT 7 & 7 AT THAOT HoA1 e T 8,"|

10. g& {7zt &, A 10 &, So-fFaw (13) % wearq, s su-fAem war s, seaiq; -

"(13%) FHIFT 6, 7, 8 =¥ 77w 9 ¥ F1Z fA=red, ST AT=AaT ITH IsIt ol Teqs g S=-8earae AT I
STT=-HeATIT % T saede saras s Ar=wor Sofl 257 s430 (AT=AaT YT SS(1 ol qeerhi & forw Faar
AT AT Tt T wEeErd) fafeaw, 2010 F qEa Sl & agd F1eaTs & STqaTe il STusi|”

11. ga1 forei &, R 11 86 -
@) 37 F=w (1) %, gor 907 § a=at 2w w fRaEt & fiae” F v uw o " aee & et @

(1) IT-= (i) F TETq FAfTEd 37 g€ T S0 AT -
(=7F) Tertoraw T AT 3= & for:
TS =T THTOTT 6T HeaT =

(e o o forw srfergfra vwaiue - ad e #§ ofSia &7 § uweftue) x sremesa
T H gITT 9T | TEHGRT FFT d X TAASHUE x 2.52 x 10-2;

G ESEREERELS
() & T (3Fer)

F = &7 99 & foru st (e 3=t a@ua (S5 @9 - aeh) - Je7 99
# afsra =7 7 faforg ot @vq (S gF9 A x g 99 & 1000
SHErRTH (S5 gF9r - AT

g = T 9 & forw srfergf=a (fafore e goa (Frster oo - A) - 9 a9
H afora =7 7 faforg ot @va (S gFa A x g 99 & 1000
SHERTH (ST9er T AT

T = &7 99 & forw sfegf=a (FEfore o= =oa (Rsreft e - 3m=h) - @7 ad
# srfora fafere st @aa (sreft e -amft) x samesga @ & 1000 stErwue
(EEEIEECEEIED]]
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(70%) ¥ afars & ofiT Fae & a9 & T il AT &F T2 8, AT A AAaT ITAREr 92 &1 7w fomr =
SITUAIT &% A &AHar ITATREAr 70% & 9 7, g @t fae aut & e s =7 § 79 981, a1 = a47 a9t %

e wx fa=me v smom
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(®) s fafere st =waa f feer O af F arhet & areme a2 ot £ S, 7y e G ad ¥ o
1.3 & (F) 3T (@) AT (1) & T o7 o 3w 1.3 % () ¥ sFoafea o aqroemas g =fz, fger G ad & o od
HATISIHF Aol &, a7 39 THT quT % fed 72 o= T S srgt Sues steatea ord sremea fafers o=t @aa #ir
T % forT et )

F) T A9 § F@iq A9ar STREEr 997 f I e aredidd STed & 9 Argedy gearud
AT AT UF fve it 9 IRe q97 Icamae it eanfod ewar / @4 i s If641 / J=wee
FFTETT T AT B

@) A9dT ITATRIAT M TeAie AT Fe? it T0ET e feriaa FHH2or & Sqan S STusft

(i) erwar ST
SHAT STATHET % (CU %) = (C1 x ICU1+C2 x ICU2+....... Cn x ICUn)*100/(C1+C2+....Cn);

STEf: ICU1...n = (P 1..n x 8760)/(Hr1..n x C 1..n)

C 1..n = 1..nth 3= & Forg afe a9 == & =i ar fenfug SoreT dq9ar
P 1...n = 1..nth 312 F o0 ofq a9 o # areqtas I

Hr1..n = 1..nth Ieq7 % forw ¥ af =T § w=rer =2t it dear

ICU 1..n = vt sr=ter % forw 1..nth Ieame Y geaa<dt a|ar suaar
(i) AT AT FeFeT

TS THTS o [oIT AT AT e &l hiod | § afrearefie srafer o forw srfdraas Suersy 3cameq
(THY) AT F AT T ICATEA (THY) F ATITT & &7 § TIATOT 677 747 2

T I et (%) | CLMILF1+CIULFI+ o CrnulULFn
G1#G2+ ....Gn.

SR
G1,2n = TATE #1,2..n & forT Ieamas (THy)
ULF 1,2..n = THTE #1,2..n F o0 T91E A1 FE

THATHE 1,2, ...n & o0

Tmate 1000 | H e =TT A
THTS AN FIH, (TUATH, 2...n (%) X100
il

i X 1000 # srafd 3 S Scaried Ssih

WTETe § 3fed T=1a e

(e 7= - 7T )
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T = TRMale § U THTe il &wd

£ T = o F e wat A e e (8760 A9)

Y T = FA L AT He (%)

T ¥ T HE = FATF €S (THa), A e (fuw), faw A
ITASHAT, AT

TH YA, TATE AN Hea? a1¥ I¥ Wlie A€ Fe? (TUeu) i wiie Suesgar #ew (Fuus) w1 giaea
EREIEEL

() e = H, Araredd e St @ et R 14 % gt SqEr it S
@) AT s, T varg, Fg A, Sare e afe S9 3w afaiew o ¥ {ew sy off v i

ST
() T F FAT E A TF THA T AEH S (AT S0 G 5 STAN FIT 0 THHE (EAS) AT Hieh
T § qiafa BT ST s A ararer arte et fgia o0 sey § ST ST s

(i) =rfora sastreRr greT fre foFw 10 e 3 Fenet ATt /I (SHETET) 9% Taeher arfiar o1 F et & for
fa=m= v sroem

(i) Tt FArT e (S & foe 92 & 72 2, 99 W avwre, R weres, sfag=ar gear v, o 394
(), fa=t® 12 A1+ 2007 7 it ger a7 = BT STuem) sraeaar % SIET 2T SRR g4 7 wire
I ST &Y ST

(iii) fre & srqfef & 7 fasTeft % awawer arfia st arfaa SwaRTen % sgra F forw & 7 g S ey & FwErdt
£ s Ferferfare srfersat=e 1 sa=eT R st -
THF qTd ot (. %) = e & fasrer & gl (5. 3. =) x wftea =1 w597 i Fae a9 3 a7 o=
farsTelT SeaTas it AT a1 3¢ S 97 SeaTae sl

(iv) =T STATRTSA & TRTd & forw o1 Foit foaer Aeferfer stfveatce % |rer g &7 sraT 3T Srow -

Fot Taer (Fer) = g @ad AT (FRAT.) X aehet Ferdt gea (BR%. / f. )

107

(v) arfaa Sodrersti & sera & forw oo ot [ &1 sque g, fBfoe s=t aga & quer saare |qm&r @i
farsrfore weer it STTustnh

1.5 Tafarss o7 @ad % HrATARor 6 forg g -
@)  FE 4l & =7 § TREad T FEE S 6 @Ud B TG F THRAT g ST 3T At § AT R0

e T fo=me o stroam gi=a fferg St aud (TEEet) JrHTT S AT #6918 T (AT ST
Frarfigd fafare sof waa = v (Frqré i 7 vade), smrefie w1e)

@)  Tafere oot aud AraTea siw St Aty F I AT FAT S, S e Tiwars a7 et

2l
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@) T AHaT ITARET AT §20= 9 FF (Fuaus) srarega fuafa & 77 g1 Srar g v arerefeor st £
N oA ST ST &1 7 Faer Tt @] R SToe 7fT awar START AT S5 A F 1 (TUAuE) & Fwreer Fae
4 ¥ FUTq AA==ofT FTH F AT a9 & FH 27 747 2 7 EAfeaa smnfors are % |1 artaa TS g
EUECRERIR P

(%) fafore o=t it =ua 3% ITUTET F SAheT AT UF "Aireahg Ager e g ft arareer T sre-

() ST ITATE FATH A T qET;
(i) ST SUTE ST U F A1 Farel T T ered FA F (o7 Fireaena [FEr T,

(iii) e s Aoft F forT eTwaT STANT YeAt & forT eTwaT SUANT ST o1 @ud ST Har SuAn aary fafrs
TSl @A AT ICTH HLeA & [oIT ITLE Farel FT a1 T ;

(iv) SiEa ermar ST T At St avd ger it ag=e F F forw e #iv S,
(v) TR faforeg St @aa e 92or | UMt F w7 § 1T g6,

(@) e () ¥ (7) § Ay awmar s w arft e @ 8 8 arfi STt F Araer § 6E 9 Fwna
I STaeaTta 3T ST,

) UL VT AT STATHRTA o forT ararehigd fatore Soit aaa it Hetfa et 21

1.6 Sg ¥ IUrECAT FT THAT TATATT TEGT FA ART UF gF THA F ATIHLOT AT AT A TTRTLTATSH H
ERIEERERIRIRIE

(F) AT T FA F AW =70 H UF G A F 2 vAnreraran & veAw § B v gwhiwe Fytet
TROTHT FT SrET ArsuEar 1928 1 1995 (2) F AqATT AT 7 forw U wiatater @wr uw 71.7 HF A |
e AT AT AT AR

(@) =R aatE =i et sarrerer wierr fad & SfeiE ®§ siaw 71.7 B Fedyer & afaw &, av
AT T FeATT e g (ST T ooy 31 e v & oo S ff 9 § wrea w4 & o s
e s

2. arfir faega w4 &= -
2.1 qrdr A | & o forw AT STHhTell il SECHTS S8 & STHT 9% aF( 1 (AT SITUAT & F 36 T & -

____ Iy

2.2 qra< Bl F forw ot F @ At i arsl #r, e = a7 27 F v g9 e i fafore
gfera & wmaer § foger 9 aut st 2007-08, 2008-09, 2009-10 F =fiwa T Y99 9% 3T IqF a5 Hae

e T T2 7 {9w 14 F wraeme & aqar [fde B smom fGEE s F BSreT @ &2 § y=e arg &7 6
I AAHTT (A= & AqAE (e 9 § FEttga 61 ST o7 39 o= % arer G weoi & o o & aaq
ATAEET ST IS & [=el Tq¢ 9% 70 6T ST i sfaea Feee & e § @ [{emgar attea &war
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feumew Maer a0 =X ¥ Fae |99 | Rae =9 a0 = § yiowa
9 & R=e e ¥ g wa w=h

RIE RIER EEED 7 yfaed (10%)

ot afderd & srfew o T AT | oz wfver (17%)

TF

T i 7 AfE A7 A AT | oy fver (21%)

LED

e widera # srfdrs et afaerd (24%)

2.3  FAMER 9% % fou, e 3 F sE 39 o= o aat & e At s i damw B o
it & e F 91 9] AT ST awar g1

24 T FHLH I FKIAAT UIET % FICF F T F qT7 3 T2 T9F 7q &A= = s

() e e, 7Y, ST TR AT GoT Tg Tk o [or ST & " § fUeger fiT 7 o siv wereawy
=% & T 4aw 14 F e o [Afde af & afera ad & g 7, sramesm a9 % forw = § forar stroa i game

F1F fAeforfrd ataay 3e4aT ®e & STeTe 9 A7 3T ST -

S¥eR g&Tar = 92.5 -

[50 * T+ 630 (TH + 9 Ta)]

St & dn

EELE

T = FHg § T T T

TH = FI | T4 F7 Ifaqer

TS = HAS § TSI 7 Tiaerd

STt #f, & = f. %, / o6, 9T, § 99 AT 4o
To| AT & (. . / T, At &) = saied a9 &% / qiaee qeqar

3. HHe &=

3.1 e &= o AT STTwTe F forw St i @ud Aeeet ¥ Areht Y v F o arfie sasteret F =
fafore oot @oa % UF qriend S T THE TF Tga & (o0 Sqse AFHS] 6 a1 THT aig T ScATa AT IR 6

AT T Avar SO for AT st R s -

TEAS TSIt
e e
(FrefieT)

EIEC T T | arse fide e
e T
GIRGELD)

Iz HHT =i

TATE
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[FelshT  ATTeT
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[ESEMEEHE!
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T 10T FTF

3.2 e ITET T aHEd @ I - RAfv= s fge fefafa g &1 swmr w9 guoatafza
STHIFATEIT HIHe IS F THF I § Tl [T -

(i) T Trect e Hide (AHHET) ITTEA FT T E I8 § THEHE S0

AT T (ST 2) X AT T T S
T TET IIE =

T ITATE & T FILF

(FTE 24)

(i) TrEdte grenrerar (Frdieft) Ieme #7 e ScaTe § THwe] S Iia

Frefiet 3T (T =) X frefiret w1 waraer wew
T TET IIE =

T ITATE & T FILF

(FTE 24)

(iii) Tredte Tt HHe (froet) 71 fl fF s farew % e #7 s 3oTe § guEs S
rEET a7 st At fide Sore (AT &) X A i
THF YT IS = FOAOT ek A7 97 e Hfie

T ITATE & WAL FILF

(e 24)

(iv) T fattaa s 7 97 3c18 § | iar

Fo Fatfaa e (arg =)
qHFE eI IIE = (eITE =)
T ITATE & WAL FILF

et : Fa Fatfaa s = (s g9t % form fatfaa e + smifes w=is % arg e wiF § B
BEHER)

v) FA AATAT [FARL FT T ITE H FITAL00
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3.3

T fAtfaa e (e =)
qEFe] T TS = (AT =)
T TR 6 T FEH

ST FF AAMAT (e = (T FIA1 | AATAq e + Faae T § aqantaa &Fase, 96w & o
e Toraeh e s i w2t w9 g1 31T 3)

(vi) HTHE % FT THFE T IS

TH IULET ITUET T30 T T ITTE qHFeT Hide & a9t [Af9er U= % TR1 g A ST aar
"z % o a9wer g 3aare = [a(i) +a( i) +a(ii) + a( iv)] (7@ &)

foorofy : qrer SR ® . |, a (v) & ager F AT £ T 2

e 2 e fafere oot |va (mEsHt) F forg o

(i) F AT FST T
FA ATIT HSIT @I T TIAET 37 THL 1 ST & -
FA ATAT St @Iq = (S47 GUT (AT =) X FISq o F 7 et g7 (B &, / 6 ar) X

100) (Frfer f.5.)

(i) EEBEEEIREIRERI]
T farsTeft AT = ¥ TET =7 JHw Y ATeAT g -
F fastett ot @aa = [{(Rre & @adt 72 o fasreht (@ . at. =) X 860 (. F. / f&. at. =) -
fire % forg Faffae e (@ B, at. 5.) X 2717 (5. %, / . at. =.))10] [fafer . %)

StEt 2717 T, %, / B, =, =, gt ofrea qra 22 g

(iii) Rre & swanfaa fastett % forw aefaes / arafrwer St

ATt oottt & forg aiesfas ot = [sranfag ettt (= 3. 1. =) x (3208-
860) (Fr. ¥. / . at. )] 110 [fafer= . %.]

STt :- 3208 o, . / T, &t =, @ide & § w+ft srfeafga soavemrat & wia sfiea T 3w gl

(iv) Tt fEeme & TR F o |rktas / amamisar =
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4

41

THAT TUET 7 T F 3w 7 A SATAT 2

TThTa Foll AFLTFRAT = (T I % (o7 Fof (AFTad (FAae (AT 2) x
"z qrefe =1 fom wasft (. at. =, / #five #7 a) x wiia siwa
am =< (f. &,/ &, at. =.)1/10 [faferas . %.]

STEi ;- AT s ar a7 (B %, / B, At w9 = [t el (o B, At o) X 3208 (B 5./, At
o)} + (St IeaTae (ar@ T, &t o) x e ST arT g7 (. %, / T, &t 9.)) + {&itea frm 99 seames
(ama 3. &t =) x Fitea e g9 arw 32 (. &, / &, &t =)} /[ sranfaa e (@ &F. 4. =9.) + o
IauTae (AT T, &t o) + &ftaq fagga @4 Sorme (AT &, at. 5.)]

(v) smaTaa e & asreste & forT saeds dihias / ST 0 Sl
T TOET 3 T F ST Ay S

Hih(a Sofl AraeqFAT = [Fof fFaae srarfad (dra 2q) x {Fasresee ., &. / &, ar; Fawe v arfia
TEEHY) x 1000+fFarzsre #7 farra vasdy (. at. =, / e #7 2) x aria sfaa a2 (. %,/ &
at. =)}/ 0]t . %))

(vi) E 2 e (SESTT) =T @9q

ST Tt @I = [b(i) +b(ii) +bliii) +b(iv) +b(v) ] [fr . F.]

(vii) 72 7 1z (st fafore st aua

SET St ga (fferae . %)
SETSTT Tt =

HTHE 7T T T q=T IS (A1 =) X 100

(Fmeher Tfeie 7 . %, / FF. 9m)

T AT &
T AT & | aTiHT STAHTEA 6 (o7 Hoft 6 GIq ATAEE! ST ATAHT 1 TITIAT & o7 ATa STeihrst

FT AT TSR & A= fAfrg ot wud F7 uF qarldhd o Tiwd T aF Tgd & oI IusH AFHST F 6 T
THE ICTEA T ICTE % AT T AR (36T STTOIT ST HSTTHTE a6 ST -

[ESTELEAl Tt T LEED
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5 T Y weT & -

5.1 FATET 3T THATd &7 H o1 ol @O HIAEST 3 HIAHT =l ATIAT o forw, Arfea STnmell i1 ATd STrhrsi

% A= fAf2rg Sott @ F7 UF T ST T TETE 9% Tg T & (o0 SUAed ARE! % a1 {0 [ALara & A€ 7%
Fftera farar g o fRememe anftea e s awar g -

52 = fu e feEwer & = § St & i At 8 3w e § i T S awar &
53  whigd w6 waA

F) T T S - AT ST T % e i R s & v e & s B e s vhgd
TS GHAT & SoAT GAFH B A0 ToET % forw foram war 81 e 2 e fAferw S5t wua fi FergEm woEt f S awdr

&

Tz 2 Tz [Aforss o avd (THEHET) = o T 7 s / I

T THE THIFT T G40 % (o G347 § T G0d &1 % g9 #, e g f{ar s aswar g -

I | FA ST @Iq

T Fot @ (. & &) = [T arfra w1t ([ & %) +{fe 7 = fidt 72 fase (@ & at. =) R am s (. %,/
. at. 7)) - (e forg Maifaa fased (F & &t =) * Fag B @4 a2 & %,/ & 3t 5.

ST, T AT Sert (7. 76, %) = [T 3 st Sue i 9T (39) ST FT qheT Sl
T (6. %. / . 11.))/1000

5.4 TS JALA

) TS A - A 3T & & o1 Faer 39 5941 92 o= #zar g e ssaeiy Icamat & 919 ©eae= v
A A Tl o) FETE e 2 e uasHt &1 ST gt @

e 7 e fafree st wud (Fe /a) = T S @ud (EEArS) / TS AA F ITEA (2)
55 T AfcedT aiT & AT AT TS

L)) e Jfeasr off T F AT A TS - TH 37 &7 & o 39 9= 12 o= o s w@r 8 s vauaus (76
HfeeT orfT) & T TS e §AAT w1 ) FATIE T2 T T vt & o awdt &

TH THE § G99 g gH TUST AT T Hiead T ¥ 39F a1 [H: TG0 T HieadT o Hl T A H
atvafdd #d &
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FAT | T A F foru fAforse ot @uq = F1er @9q 1 &7/ TS A= F7 2T

T o & forw fagga fAferee gefawa = fhoaf o/ S s A e

T A & forw ardir fafres Soit @ud = {29/ 29 X&ma F gad st gea)+(FF, at, =, / =) X @firdrdy amo a=
. %,/ F5. &t =)

e wfea ontw & forw famra fafare sot @oq = &6 afear #7 f&. at. ./ &1
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(VST ST & e faferse St )

T THFET TIST SATALT IATEA () = TS AL T ITATEA () + TS AL & THAFE T Ao ofT ITTE ()

(e 2 9= TEEH) W2 2 e fEfore oot gud (. & %,/ 29) = 3 o9 mua (L & %)/ 39 ausd oo e
ERIEENCE))

5.6 et Afear oty =i o= = |1 Fs7 o<

) e Afear oY T o T F AT AEA T - TH ST &7 & forw 39 g¥E 92 faEm fhar srwn e
THUHTE (T Afear ofT) 3fT 9w IcaTal S wr Ao, ffernta #ftas, fir s st % |y v s g
g1 e 2 e THEHT F forw HeTET € A q9d g

TH IT & § TEAT ATL ZH TIS AT & THHE T Ao i FT TRafqd F2d g ST IHG a8 THHET B TAT (27
T FAT FIET AALA T4 § qhataa r St g

ATAT T 5 TR Hl Tl T Hfrsy = [T &9t = fe weeft (B, &t . / &) x a1 22 x WY
TATT T HAST T ITATIAY/(FIST A FT el fafore =it @)

TS AT o THFHL B UA T T e = [{Fhs7 e §9s &1 g vesent (. &t = / =9)* armo 2= %2

AT TIST AL HUTST HT IcqTEA Y/ (I A T Faferee Sit @va)

(FTT AP 3 form fOT srree) wuer e forg mweer Tt e = [ s s T wade (B At oL/
)T AT TR Tt U7 AT 7 STTaA /(TS AT #7 e (Af2ree S11 @)

(T ST AT ) Tl THEFET TIST AALT ICATET = FoT Holl TUST AL + Tl SIS & TS AL + TS ST HA o7
TS AT + O S | #9ST SrA
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St 2 Sft e, e z e fAfdre Set aud = F FSAT @Ud / FT THF TS AALA 3T

57 T TAT

) T TAT -

= g | ga gt Searat & 3w e grer w1 ey (Rt dveien) ¥ awes =1 § ahafda v g -

TUFRET L TATT BRI F B2 TAT [ {erniT {aisr
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Feefiot 1 Teura) / et d 1 e v
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FAS = (0 F F fAea vaEHt * 5w w Sorrae)/ et S A e veEe)

% uety fAferrts #vis F o awerer finT s
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59 ot somee wAw
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510 el THERC TS

) TS THEAU THIS - TH IT & & TA: T, ATALT T, Flee UTCRT, Fle UTCRT A1E S F TETT THERTT
Tt A fem # TRET ferar 2



[9rT [I-@vE 3(i) ] YR kT TSTTS ¢ SAHTHROT 31
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T THERIU TETS & e T e fAferees TSt wud = g Hot gua (7, . F.)/ T 89w e F 9 e (29)
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FAR Toehell
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AT FE () TR FTREF HI=T %7 0.0615
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3w (21) THFE FTiee® 9T &1 0.219
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feoqoft: ST Faer T\ =% § AL ERm
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9.1 IaE & | AT @R F At F oy, arfad o @@ €6 § 39 s § ¥ 2.53 ftere i we /
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strétrum) & "ot # forar strowm) €= gortu w = e afers § yods W Aed w fow ga T g -

X A (3F4)

EIGK] [EEKII

RIEl T RIET T
(u=r/1000-fETrTH) (u=t/1000-fETrTH) (w=t/1000sErruw) (w=t/1000st & r=ru)
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Fr=r gf=Tew £ Rafa & s F Fwreor gar g §i7 o= afearfua s, Sew Bty S5t aua yarfaa gt a6t 21
= aRRafat § g aiatiat F yara & s Bfore ==t afEte i odt & sooer foares & ofiwdq siv ==
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& § 7 T ofh

Tl G H ATHT FATT 6 TOET % forT T i 9 a97 S g av § 9 #r [FFd #21 F oo GEtEa
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1.8.7
1.9
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1.6.1
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EFP3py =HaT # 3118 1 % Hg § I1E 3 Tl H1F

AY = qFAT 99

(iii) A 2, AFAT a9 § AU ITUTE AT AT 6 HE AT a9 | AT &AT 70 T0 Iamg #ir

ITCTEA 0 FOIT, Sriq AfE PPIBY = 0 3w PPIAY = 0 g STTuaT

AT Y (TATT) H TS ITUTE (YT ITTT H) o |1 FAAT 47 IeTE 97 g1

EQMPay =PP1ay + (PP2ay*EFP2sy) + (PP3ay*EFP3gy) + (PP3ay*EFP4ay)

& SIS : AT a9 § IATE 1 () §F R AT et A § FHI q7 AT

et

PP4ay = TATT § FA 3¢S 4 IITEA (2)
EFP4ay = T T IATE 1 % 99 T IUTE 4 FHoTl FICh

EFP4ay = SECP4AY/SECP1sY
AY = JFaT 99

[RCET R
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1.6.1.1 A= Ficanfes TfamT q&7 ST F €7 # a0Fd ST

AT FfeaAfee TAHAT F AATAT =y FHY ITATE FAT AW AT AT § THTT AT hfeanies
T AAT | 939 T &

(i) AT AW T GHFE ATH Hioaw (&€ TIHAT ST (1)
= SCAsy +tEqSHAsY +EqSHCsy +EqQSHMsY +EqSHMdey+ EqQSCACEY+ EQSCAMBY+
EqSCAMday

(ii) AFHAT a9 ¥ T UL ATF Hicanies TIfAAT ST ()
= SCAar + EQSHAAy +EqQSHCay +EqQSHMay +EqQSHMday + EQSCACAy + EQSCAMay

+EqSCAMday

Tt

SCA = BT IR % &9 H WIAT Hled1eS THAT (Z)
EqSHA =THFET HATHF ZTE3e TATHAT 31T ()

EqSHC = guFHe 9T grEge FIE IATEA (29)

EQSHM =aHFe AT FrEgT ATSHIAIEE ITIEA (2)
EqSHMd =TaFe AT grEge ATEeT SR (2)

EqSCAC =gawe faa Ffeaafes vegfmT it 3aamed ()
EqSCAM =gawe faam sfeaafes vegfaT ArEFraEe 3aareT (7)
EQSCAMd =THF AT Feadies T AT AT3eE ITMEA (29)
BY = ST a9

AY = A a9

1.6.1.2 GHHE &I SUTE — AT AW & g Hfcamfes gegfamr
(i) qFY &7 ST + fog fAdw Ffeaafes wegfmT arsee (29) - Sfcwmifes weyfimr

EqSCAMdsy= SCAMdPsy x EFSCAMday

sret
SCAMdPsy =3 Feaeies THAFHAT [Hee 3TEd (2)
EFSCAMdsy =S &1e far sfeaafes uegfm

(i)  wwE gew SR ¥ g fly FRaafs ceafeT wreRrers (o) - $Rwafes weafieT

EqSCAMgy = SCAMPsy x EFSCAMaY

REL
SCAMPsy = Fferafes TafaaT ArEAEE T ITTEA (2)

EFSCAMay =FST I AT Hfeadies T AT ATshaEe

(i)  GwFE ger IR ¥ oy ARy Feanafes TegfamT w9 () - Ffcamfes Ty
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EqSCACsy = SCACPsy x EFSCACsy

SiET
SCACPsy = oA Tes TeHAT FE IcATEA (2)
EFSCACsy =T FT AT Ffeaafes vegfaET Fre

(iv) wwww ge S ¥ g Ay grese faee (e) - Sfcamfes Tegfam
EqSHMdsy = SHMdPsy x EFSHMdsY
S
SHMdPsy =3 grege fiee 3aumeT (2)
EFSHMdsy =39 grege fiee olt 1

(V) " geq ST & fg Ay areat wrse (e7) - Feaafes wyfamT
EqSHMsy = SHMPsy x EFSHMay
S
SHMPsy =9I ET33< ATSHI FIEE SR ()
EFSHMay =ZSIT T (AT gTEge ATSHT BIES

(vi) oy geT S ¥ fg Ay grese i (o) - Fcwafes wegfamT
EqSHCey= SHCPsy x EFSHCasy
S
SHCPsy = TT9Y g3 FIH IR (2)
EFSHCay =FSI e AT grege wie

(vi) e geT SaE ¥ fw Ay grese i (o) - Fcwafes TegfamT
EqSHA&y= SHAPsy x EFSHABY
S
SHAPgy =TT9T T3 FIH IR (2)
EFSHAsy = FST T2 AITF BTESE T HT

1.6.1.3 oIt FF

() Friry Hfemafes gegfi fee

EFSCAMdsy= SECSCAMdgy / SECSCABY

sTet
SECSCAMdey = fafaree oot mwa fadm Sfeamfes uagfaar arzes (Mferw .%./29)
SECSCAey = Tfafare wsit @va "/ Sfeantes uegfaar (i f.5./27)

(ii) ey Ffcamfes TegfamT ArEHreEe
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EFSCAMsy= SECSCAMgy / SECSCAsY

Stel
SECSCAMsy = faferse St @ faary Ffeaafes vegfomT aremmmrse (afem f&F.%./29)

SECSCAsy = faforse st @aa v/ Feaafes vegfamT (fee f&.% /29)

(iii) fa Ffcanfes TgfimT ad
EFSCACsy = SECSCACsy / SECSCAsy

St
SECSCACey = fafare st mva fadry sfewwfes wegfamT #r (Faferae &.5%./2)
SECSCAey  =Tfafare ssit @va "/ Sfeantes uegiaar (ffermm f.5./27)

(iv) v grege e
EFSHMdsy =SECSHMdsy / SECSCAsy

et
SECSHMdsy  =faforse =it @ 29 greze fuee (o= & ./27)
SECSCAsy =faferse st @aa wra/ Feaafes vegfamT (feae f&.% /29)

(v) fa9y grege ATgHImEE

EFSHMgy = SECSHMgy / SECSCABY

S
SECSHMsy  =Tfaferee =it @ua a9 grege Aremraree (i f.%/z7)
SECSCAsy = fafore et Tua araw/ Feaates vegtaET (i f#.%/27)

(vi) $Reafes g ¥ fg Rl grege 9
EFSHCsy = SECSHCay / SECSCAsy

S
SECSHCsy = fafore Zet Tua @y grege w0 (ffere f&.%/e)
SECSCAsy = fafore Feit @ud e/ Seadtes tegtaET (e .5 /27)

(vil) FRafee Tl & A grade T

EFSHAsy = SECSHAsY / SECSCAsY

Sret
SECSHAsy = AT grEge vegaaT faforee F=it wua (ferw f.5/e)
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SECSCAsy = faforse it =aa wrAF/ FHoaafes vegfamT (ffere fF.%/)

1.6.1.4 GUTHE H&T IS — AFAT 99 & g Ffeamfes wegfamr

(i)

(i)

(iii)

(iv)

v)

(vi)

qFY &7 ST + fog fadiw Ffeaafes wwyfimT fee (271) - Sfcwmfes wyfimr
EqSCAMday = SCAMdPay x EFSCAMday

S

SCAMdPay = fa9m Sfeaafes vegfamT fiee Soamee (27)

EFSCAMday =3It F1% 99T Ffeaies uegfamT fiee =EFSCAMdsy

quFY Jeg I F fag Ay Sfemfes wyfamT sreirerde (29) - $feafes w=yfamr
EqSCAMay = SCAMPay x EFSCAMay

EEU
SCAMPBsy =Ffeadtes T HAET ATH TS ITITE ()

EFSCAMay =FST e (A9 FHfeadfes T HaT arzH w158 = EFSCAMay

THHT Y&T 3912 ¥ forg ol Ffewmfes wogfamT Fid (27) - Sfcwafes gegfm

EqQSCACay = SCACPay x EFSCACay

STel
SCACPay =Ffeaafes TefRAT FE IATE (2)

EFSCACay =FST e (AT FHfeaafes TegfaT #19 = EFSCACsy

JUHE &7 IATE ¥ Fore Al grede firee (2) - SRRt weyfir
EqSHMday = SHMdPay x EFSHMday

SiET
SHMdPay = oo grEge e Soamas (=)
EFSHMday =FS e 99T grege fiee = EFSHMday

qHFE H&F ST & g ARy grege fiee (e7) - Ffcanfes wegfamT

EqSHMay = SHMPay x EFSHMay

STt
SHMPay =39 Zrege ATSHT HET STEA (2H)
EFSHMay =ZofT FTCE (AT T3 ATSAHT B2 (29) = EFSHMay

U O ITE ¥ g Rl grade Fit () - FRwAfs wegfer
EqSHCav= SHCPay x EFSHCAay
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STEt
SHCPay =9 grege FY 3TUTEA ()
EFSHCay =S &1 [49T grege w9 = EFSHCay

(vi) e geT SR ¥ g W grese AT (o) - FewRfes wegfaeT

EqSHAAy= SHAPAy x EFSHAAY

EEU
SHAPAy AT gTE3e UATHAT ITITEA (2)
EFSHAAv =FSIT e A9 grage e var = EFSHAsy

feoquft ;s A #, GEfag Scare F oo aETe Scare Y TUET FRA F O e d F S0 qed A START AT
STTURIT| AT, oAt a9 § o a1 (Rt o 90 ST 9% ST 72k § AT 7T S a7er 90 3T 7 TEeet
sifera FFr SITURIT Sf7 TaaTT T9T 3T T AVET T SATUT| 3] a9 AT ol gedh it STAFT T0ET & [0

THEHT e a9 § Hafad Scare o UHSHr H qhEfad g ST 9 SURdiers avhed a9 EFPiay =
SECPIAv/SECP1sy. I ITUAT ag! T2

1.6.2 ¥

1.6.2.1 o< g THfANT ¥ €7 § T&F ST ¥ 419 qHEHE SATT

TOrerer g0 ST =aw o STATAT 77 9T ICTGL Fl AHAT qY TAT ST a9 § aEL (49 g« TAH I TIH
H FET 4T 2

() AT a9 | T aHFS o §T THAAT FT IATEA (277)
= MAgy +EqBisy +Eqlnsy +EqBasy +EqPFsy+ EqWIiRsvy+ EqStsy + EqOpsy

(ii) AHAT a9 # Fol goHe oo g CGAAT H7 SATI ()

= MAgy +EqBiay +Eqlnay +EqBaay +EqPFav+ EqWiRav+ EqStay + EqOpay

Gl'gl’

MA =& 3CNE % &7 § TT=aT o 3c1ae ()
EqBi =gHFHE faeie IeaTad (2)

Eqgin =HqHFET TACH IcqTaA ()

EqBi =FHFHE qTH ITTEA ()

EqPF =TT TTITHF BISST IATE (2)

EqQWIR = FHFHE AL ASH IcIEA ()

EqSt =qAFHE Fged I (2)

EqOp =THF FT ITTE ICTEA ()

BY = ST a9

AY EEIEECL
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1.6.2.2 GHHE IUTE — AATTHT a8 & forg frear gam wegfiar
(i) wweher e U oAt SeaTe ¥ g o 9aae ()

EqOpsy = OpPsy x EFOPgY

STt

OpPsy =37 IATET % IcATa ()
EFOPsy =31 FIH & oI IATE

(i) ww=er T gor TgfaeT ST % fog Rgw (29)
EqStsy = StPsy x EF Stay

Sret
StPsy =Tz 37UTE (39)
EFStsy =3l &rea o feae
(iii) e e g TegfAaT SR ¥ forg ara= dgH (1)
EqWiRsy = WiRPsy x EFWiRsy

STt
WiRPsy =% dTIY (€ 31T (2)
EFWiRsy =3SIT F1%F & aTAT TeH

(iv) garerer FreeT gorr TegfRT Same ¥ forg ymafas st (1)
EqPFsy = PFPsy X EFPFeY

SEL
PFPay =T wr3gT 7% &g IcaTad (2)
EFPFey  =%SIT HI%H & WTAHE ®TSST
(v) wwer e g TegfaT e & forg O (&)
EqBasy = BaPsy x EFBasy

SRl
BaPsy =%l FTH ICATEA (2)

EFBagy =3Il < & 919

(vi) gwerer e gU TegfaeT Saare & g geme (e)
Eqlnsy = InPsy x EFInsy
et
InPay =TI AT (27)
EFlngy  =3SIT F1TH & SA9EH

(vii) Tw=er freat @ T Sae F g faee (@)
EqBisy =BiPsy x EFBisy

Sigl
BiPsy =facie Scutaw (a)
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EFBigy =ll 14 & faaie

1.6.2.3 FoIT HITH

(i) 9 IS
EFOPsy=SECOPgy / SECMAgY
STet
SECOPsy =faer gu Uegf8eT ¥ a1g Tadl F o7 Icara+ (7 g 2 (Aferw 6. %, / =)
SECMAsy =tasst =t foerer gu vegfaeT (fafer= . &. / =)

(i) fe=

EFStsy= SECStsy / SECMABY

sret

SECStsy = wset ¥ e (AR . %, /=)

SECMAsy =TEEHt F frerer gar vegtaT (ffoae . %, / &)
(i) SmERAE

EFWiRsy =SECWIiRsy / SECMAsY

EEL
SECWiRay =THHT % AT AeH (Ffeaw . %. / =)
SECMABy =THHT FT fo=ar gar vegtaar (feme &, %, / =)

(iv)  wrafE west
EFPFey= SECPFsy / SECMABY
STt
SECPFsy =TEET & wraAtuE et ey aq (Faferm 6., &, / &)

SECMA&y =THEHT FT rEer gar vegtaer (feme &, %, / 27)

(v) T
EFBasy = SECBaBY / SECMA&y

et
ECBaBY =tEeHT & a (fere . %,/ 2)
SECMAsY = et F frarar gar vegtaT (fferae . %, / &)

(vi) e
EFInsy =SECInsy/ SECMARgY
St
SECInsy =Tt &1 gAe (Fferw B, &, / 29)

SECMABy =THEHT FT rEer gar vegtaer (femw . %, / 27)
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(vii) R
EFBisy =SECBisy/ SECMAsy
EE
SECBigy =t ¥ faere (fafea= f. %,/ =)

SECMAsy =TgEHT FT frerar gar vegfaeT (Afee &, %,/ =)

1.6.2.4 GHEHE SIS - AHAT A¥ & g FreaT gamr wegfHaT

(i) =@ frea gu TgfeT Saare % g s S (&)
EqOpar = OpPar x EFOPay

SiEl
OpPay =37 IATET & IcqTE ()

EFOPay =3 #T%H & o=% IcaTe = EFOPay

(i) wwr=er e gu w=gfAeT ST % forg Rewr (1)
EqStay = StPay x EFStay

et

StPay =fzoy IeaTa ()
EFStay =3Il <& & ff2= = EFStay

(iii) Ty Frer T wegfAAT ST F oy AR A (1)

EqWiRay = WiRPay x EFWiRAay

sret
WiRPay =% aTa¥ T 3T (24)

EFWiRay =3STT %13 & A g8 = EFWiRsy
(iv) gwreer e gU TegfamT Saare & forg smafas s (1)

EqPFay = PFPay X EFPFay

Siel
PFPav =gTafi w3 e a7 SeATE (2)

EFPFay =3l &1< & Y0 w133t = EFPFey

(v) "wee e gu oegfamT SR & forg & (&)
EqBaay = BaPar x EFBaay

Stel
BaPay =% ATH ICHEA ()
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EFBaay =31 #1<h & a9 = EFBasy

(vi) Tt e T T=gfiAT Saare ¥ forg TieE ()
Eqlnay = InPay x EFlnay
Sret
InPay =% TANE ICTTEA ()
EFlnay =31 &1%H & 3A31eq = EFlnsy

(vii) goerer Free gU TegfamT S & forg e (&)
EqBiav =BiPay x EFBiav
stet
BiPay =7 3cqa1aw (27)
EFBiay =3eI1 1% & faeie = EFBisy

foomoft ;s A H, HEfAT Scare F forw wHTE IeurE At TUET FA F O e F FS gew w1 STANRT fHRAT
SO AT, geataa a9 #§ o arer et ff 90 3care uw ISt wew § onfie frw s At 90 3eqre w6 veEHt
s Frar SITURIT Sf7 TaaTe T9T 3T T VAT & SAITUAT | 3] 998 A d ot gedh it STAFT T0ET & [0
THEHT e 99 W HE(gq Ic1E & UHSH! H qRAfdd gl ST S SUERTS dEad a9 EFPiay =

SECPIiav/SECP1ay. 2I ITorT a2t 724

1.7 fa=ra oo
(%) =it wrat % forg e R g

for=ra & i raTa & forw geats a g e ay fEaepd T s S| @ S sraed a9 R

Frsqor srgaTa & oMt Y T ATHTET QTR a1 3 A TAAT SwAT a9 AR qTT &2 F AT SATUIAT ST TR aw

ST Y FETAT G Tl ST & T SR

AT a9 | FIF § ITHART ¥ T FSSAT F7 ATT SAT AL AT AFHAT AT 6 I G F ITART ¥ T At

AT A H ITHNT 360 0 ST &t 3 FHT i 92 o= #3d g0 Fa S0 9 #eT &7 STt

ATl geata Ay # freet off fomga =at § e off gerar g (sratq T a2 § F+#{1) § w92 & v e
AT A H HIA T Tl HoTT | TS TS HIH A HoTT 0l 0T 26 AL

(i) swererst At & g+t faegm oa ¥ g ot g (M &%) =
TECPSay x (A-WHRAay - N-WHRAay)
TECPSay. faferas fr.at =, ® wara & forw @sft oot &t (Rre, Hfirdify, s anfe) & 3o o1t @
A-WHRay: T.%/fFat . & e a9 = forg areqtas aria arT &%
N-WHRay: T /.t 5. & srper o4 & forg g i a9 2%

(ii) e a9 & forg = i 9y &< (.3 atw)
N-WHRay= A x (D/G) +B x (E/G) +C x (F/G)
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W
A TRF /At o sreew 99 (Tam) & Fe e e
B: &% frate. ¥ uary F forw Frfidt aro =<
C- &% /. at.=. | wara % forg St ary 2%
D: fafera= fr.at =, # sremea (Fam) # forw e o=t woa
E: taferm fhat =, § dftam & oo i dfrdt st =
F: faferm f3.at =, & fiara % oo fsfr o=t =
G: aferm frat =, # ftar & foro o+t =it &t (Rre, Hrdify, st anf?) & 5o 3t =g

(feevft : fagpa &ia & STarar 36 T9757 %1 FRIFT THIFT PSiHRAy X (PSIECs/TECsy) &7 &
TR FT F farw faar sTa

PSIECsy="taferae f, at. =ve # dftam & for form & (srsdiu=) a3
TECsy=taferas f, at, =gve § diary ¥ forw 3o o1t @ua
SesequAT | fasret &t wad &t faegd fersror sarar=far % foro = § 981 forar st 2=7 81)

(@) forra fAata & foro e e s

Hqrfrdt & 2717 &, %. / . at. =, F g st % Aot gg @t & 3o a @@ w G=w G s
g1 smaTeE & faea & fata # g afx & oo arafas HirdfdY aro a7 o f=m BT smoem Aefefea
AT % ST e a9 § At s it arareftga T smom

(iii) s a9 # (PR .%.) Ry Mt ¥ g g2 s el aifas st
=(EXPay -EXPsy)*[{(GHRA/(1-APCav/100)}-2717)J/10
GHRay. T 3./fF &t =, % uara & foro #ididY aever aro 2%
EXPay: @@ fh.at =, & wara § famr o forga st Rata
EXPsy: @ra f&.at.5. # dtara § fwar war fomga st Aot
APCay: gfaera § war F forw agrae faga =ua

1.8 o= graT=f LT

1.8.1 /&=l

TR TAH AT R § FleS T2e AT gie LT T JFIT & HI0T AT a9 H 2ar gl AT&Tea a9 of
AT H AT a9 H T TS % I Icqa H AT Soft & 41 H Tad gu afafiad arfia s fea et &
FErdT AT ST &1 S6 FHoA1 0 SAYE Hoft & AT T@r S, SrEft fo fi=r o i 72 2

FfoTaY e AT TE [ T F FwO AATE Fiwias fO=d i arT Fu1 guq (Afees &%) @ # *
FIYUT) = ArHAT a9 A Hfcaw T [T 999 WTE / W7 F 70 fag@ i) o S=it qua (a1 +1°F F FRw) -
e ay # (ATt FH F HIT) Ffeww < /e 799 =1 / Tl F F1ewr faga sl aro =it @uq
AT AN H (TG FF ¥ FIOT) Fioqa /6 90 ©1E / T F w0 faga ik arw it @va (e
5.%.) = (oo a9 & (FBR@ ST @vd) aTgdd FEE F F Flee g gie LT Ffeqqav/qed = (A7
fh.ate.) + e au # (e oo @ud) IE & [ § o § argdl FE & F0 FileS g gie we
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Ffeaav/qer Jaee (AT f.at.q.) } x wia arg 32 (FrF./ fF.ate.) 10 + sraaa ag & = o 9 argd
FTHT o FHIL Flee T gIe T2TE Hioaa /e qF (A1 Soit @va) (Faferae f.%.)

FreToqE A ¥ (el T F PR SioaR e A9 ' / ®iv F w1 fage #dk 9w et 'ua
(Frfere f6.%.) = { sramesi = o (Reg Tt @) STedt FIHT & FI0 Fl0S T 2ie T(T H e 2/qed HFeT
(@ fhate) + e a9 § (R oo @ud) =R § 9 & argdl Fa F F0 FieE g gl =@
Ffeaav/qeT JFa (AT fF.at9.) } x 9 a7 27 (% fFatE) 10 + g a9 § &= § a9 &
ATELY FHTCHT 6 FHILT FleS T gle TTE Hoaqa /T JFT (ATT Hort @) (Fferae f.%.)

1.8.29F a0 AUHK

T F AT H qLRIT Al AT H T TRAAA 6 FI0T ATA T THTa0iT STHRIT 6T A aeTahal

Iy watawer aE qaeft aeart fifa § ger afiads grar g seaq ad § ararefer sfafied suwa &
forw sott 3asTir % forw € grar g1 ot Hiedt & srfafvawra St ST e g it #F qrare T sroem
= FAeATETE TOET F e FoT & s fRT ST )

TTET GUAHI F HIT AHAT I & Fihiash a7 SHell it werdl (FAfers %) = ot Fem o=t g
(e fR.at.e) x st ara 22 (F.F/Far.) /10 + it am oo g (e &%)

1.8.3 TAATA/AFHITF ST FUTEAT AT T

FTATHTE FTTAT AFH(CTH SHF T ATTASIAT B HTHTA T STLTTHT a9 H AT 21aT g e a9 | Sianed
YA JTAEITIT ZTT ATt F 7 Fardl v Srusft|

TEAATE | AFfaT O STTSHAT F HIIT ATHAT 4 § Fichiah arq ot (e f6.%.) i weldt

= FFBay GCVBgy /1000 + FFSAay x GCVSAgyY /1000 +FFBay x GCVLAgY/1000

GFQ‘T

FFBay = e a¥ (29) § ToHH § TH ATTASHAT 5 FILT SATLH S % HT AT AT TTdeTI
GCVBgy: s a9 (3. %, / . 1) & I18me 7 Tl et theh AT

FFSAay =T a9 (27) H TaH H Th STTaeedT % FHTL0T SHATed SEF F G 316 dfeqs Se Tiaedrid
GCVSAsy: sra ad (fh. 3. / 7. UT.) 39 Aehfoush SU= T Fael el [Ttk HIT

FFBay=Taed a9 (Z4) § ToH H T ATTAHAT % FILT S(TATIH S8 % qTT TLA TR (oqah S TIaedqmaT
GCVLAgy: e ad (T, &. / 7. UT.) § T4 Tehfouen e T Tohed el [T e WTe

1.8.4 %o szor 31 9R3tear #1 wldf{afEar

famtor ==y & S afarsET afafafest & fow suar #§ a1 T ST qoE® e g Y SHw
e a9 § THH FHT ATS SATUIAT| FTF F FIA TF TR GIT ITANT AT TS FoAT &1 Y sy a9 H
Tt foT st
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fRwtor s<or a7 wfsmT afaffRET F Feor s af § givfas ara St it FA (R 5.%.)

ITFLUN F FHIE F FO AT S @aq (ara Fat ) x arfa arr e (FF/AarE) /10 +
IYHLITT o FHT F HL0T AT HoT @od (e f6.%.)

1.8.5 =€ AT / TS SveAT (AT iR e ST )

7T AT [ AT A9 F T AT IAH TgA ST A/ [AICATT / AT TIHAT SAIE@TT | IR TS (ITITEA
TTRAT ST ITATRIGT IR Z1 H) 4% F3aT § a1 7% / TAred / TAAiia shredi & ITMa ¥ FS1 START T T
A FSAT STHART AT TF I 3T FF H 70 TAAqT TF TgA ST / TE ST 6 qFAT ITAN ITTEA FAT ATAT SAT0IAT
TATA, oTT ITFNT T ITATEA HTAT Tl T T ATTHA Al AT ST T T o6 T A7AT ITATRAT F 70 Tyerq a
TEN TET ST AHAT a9 F A (e TRATSET TAa1e § @I il T8 HoAT A2 AT =7 3aad (TR FE 8,
AHAT TG H Tl SIS JATET F HTAT ST

=t avg, U & vy TE /i F fiaw et saaree (#fidid) F e vw 9 g s 97 oft @ g 2

AT AT H To(1 | FHT (AT TOAT 6 ATHT TS ATSA/THS ATATHRLI Tl SIS 6 forg geir
() o 99 & Herg g 70 wfowd @war STNRET AW aF T W A1 / g6 f wiRgET F o a
St @uq = (B Scare § 70 wiaad s war STAREr A 9F 95 ATed / SRS i FHerET F Fwer
T =11 =ua (ama &, at. =) x Tars § 9T siea a7 27 (6. %,/ 9. at. =5vern)/10) + e soamea #
70 STerd ST HaT SUATRIAT AT T 75 ATSA / THTS 07 HIHLTET F A0 F A1T o1t gad (e f36.%.)1

TE THRAT ATEA/AAE & AT § I il FAF % Fel IATEA & =T 3T [T &iiw =8 qreatas 3ars (e
T FAATEA TSI, et A7 SRS 59 2 Wiead UeTHAT) F AT § et S

(iy  srre a¥ ¥ Herg € R SareA ¥ 70 WRw @A STNAT AW T 7E A1 / TS Y wiafET
FIW AL OT & A1 St @uq (Fiferaw . %) = (B somes § 70 wioaa awar STiar o a5
T AT [ TS AT BT F F1E07 a1 Fiq ¥ ey st @ud (@ &, at. ®9.) x va # 9 s

T 2 (. &. / 3. &t =ver)/10) + 70 fEo=ga Scaree § 70 wierd saar Suaiar i a& 93 a1sd / T
FT AT 3 FT0T AT #T | AT Foi1 @aa (e #.%.)

(iii) ST a9 F 70 TAAT FHAT STARNAT AW T 75 ToHH AT / TS 10T e saara (Ffers . #.)

= 70 Yiqera &AAar STATRGT A1+ T T YHH AT / THS % H0 Ha (6=a Scarad (dar@ . av. 7.) x
qTia at &7 (7. F./ T, &t 5.)/10

EEl
AY: T a9

1.8.6 agegTiaa sRfeafaar

T H¥ ZSIT TOITSAT g ATHTARC il SA@9TFaAT gl &, TS BAfq ST ITART H7 woqried wet ¢, e & w2
Teree g AT T T S "t o7 =0 A st afkRafh wgr smar &) v afifRafa F s 3o
FT TS FSAT A a9 F FEAT 6 SATAT g
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() svenfa aRRafaat & Fwr aa seit @ug (Rfew @.%) = (Tare § smarefga fea st 9o x

AT H AT sfEa arT 27 (6.5F./f.a1.5.)/10 + "ararefga arg s (e &%)

1.8.7 TFTT Foif

(iii)

(vi)

o it 12 fortett &t 7T (St 37 quia) 5| 9 s A § Aot ST THIOS () 9F ®
st fafatase ITHTEaT ZIT TATFoT ST JHT0r9S o 127 8, 7 f[aia & 75 fEasrefr /T S =i
TH I TR AR R JA1, "rar=dtawr et Fata seEr arfaa e frod = F siata
ST ST THTTTS ST F2 g TRT Tl givl

TAHTOT FoTT THTT (ATCEAT) T & qad et a9 § et Suqrear g 9aiaq s o= s=h w8
Fhweoftr it & fAata £ 7 ot & | (@@ faw seEr i) @ Faia i S Gt e s
Tt "t fasen fata Mo, suatsy s sarae (fodh) =6m % siasta St s=d THorT
ST % & T 21 gl

T LT YT FLAT (UL it Jreqar) 27 9o 99 (S73rs) = dars § Foures, suetey 3T s
(Trudh) She ATSE=AT (27) F STIA G801 &7 ScA18 (A7 x AT 6T ST arerr s=a @57 (et &t
rear) (s / )

AR a9 § S e are AT A (eig) = fars (e / E9) 7 (e T T g% @At S5 37T -

wars (S19rE [ &) § wrarediga W2 ¥ e qw Aforee ot sudnT x frudt = StiEeT (29) F aqane
T T IaTe AT (27 )

e AT S (ST STeadr & a7g) (S9rs) = Tars | ITeq a=9q 987 (Sre%) — dars (Ses) § v
BT ST AT (Tt sreaar) a9q e

i ArherT 9 # ATY AT 919 7 = 0 7 <=H ] Y Hefaq &fvw & forg aro st gfed

et s "efiT 2w F o amr st ahede (e & %) = (@@ iwoia st some (@ 3w i
TIT) (A 52T) F ®T § YToq T 00T H1 THATT T (FEHT) ¥ /AT + HaiHa 2% F aqid s=0
T, farsTeft 7 /=T (FFTmEte =@2r) x 2717/10000

F., ACSHT  forw qrefir St w2y 7 e T, AR et a9 § 7T i arr <+ 0 {Nl

areset % foro arfir =t wiaer S sfgarer gew (Fers) = (FAEIT St Sl F ' H 9T
TATHFLOT FSAT THTOTTT (ATEHT) T THEAT (FX T 4T H62) (FMEte #eT) + AT8HeT F9e & favq fowmg
T T ST T qTAT (AT =2T) X el 99 § 977 2are a7 7< (5. % / 7. 71.) / 10000

7f2, st srfafer o= (Ao aregar ¥ amg) (Fargars) <= 0,
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1.

Folt et % forw Rt & o s stfmre wepes faera sreselt wiomam (&)
= 0 F siqeiq fasg i1 <o

(vii) =fz, s sifatara s=a (Frodt areaar & arg) (E9E) >0, 3T AT & oy arfir S=t =9raeer 97
aferaTer werew (Grers) > srfSra stfafer s=a (Frodt areaar % am2) (Eres) a9,

1. sreeet & forw ardir F=t Rt i ST s srfemmer wees e st st (&) = i
gt g=a (Fudy arear  arg) (E79rE) F siavia o i STy

(viiy  =f, s st s=a (st aregar & ar) (@1=s) >0, i AEar & oy arfir F=T = aiar T

arfermaTe werew (Erere) < srfSTa stfafera s=a (frodt arear =) (Rfeee &, %) 99,

1. sl & forw ardir F=t Rt £ ST s srfemmer wees e st st (&) = i

T aThT ST FATaOr aAT SAteHTeT weew (Srars) o v sy
1.8.1 e ¥ Iz g% faferee F=t wua
1.8.2 AT ¥ dama F forg e 7 e a Ao F=t gua g g

o

Hioaetes T AT FT qHHe T F e TF THEAT (/)

el FTHTAE Toft @ (FTeS)

F oA THAAT THHL SATEA (Z)

1.8.2.1 TATH ¥ AT § FiF AT % AT T Fih% Hol @I HTLATHF IATE F AATq 7 faia o fa=me
@ AR fia F g 7o givfas Fot gua (G=s) = 7 o= ara (A %.%.)/ 10 - gege v *
oo fta wifas oot (ferw %) 10 + grege vegfmT & forw smara |twfas =t (e &%)/ 10
- e IeaTal g et @9 (e f.%.)/ 10

(i) TE AR farw ¥ g grese e (R f.%.) fRafa ¥ fog wisfas swif = SECSHA *
TSHAEX

EEL
SECSHA =T1amT i< Ftara % forw 719 grege uegtaar & faferse w5t gua (i 7.5 /2)
TSGAEX =TATT X F1a1 F o0 Tt AT grege UegHaT Hara (27)

C

= a3 S F g 3 a1 grege T et (af grse i i >0) =

qrEdfa® grege TAHAT [AAid (27) + gTEge TR wia 3fav (27)
¥, @ IR dEE F O grege tgfAer i dax

g3 USHTHAT Teis THTIT (39) — FTeee U HAT &l ¥ ()

T A ftar F g g A1 grege TegfanT i (AR gege twRmT < 0) =
ATEq (A grege U AT (At
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(i) T 3% e ¥ o grege vgfamT (Rt f6.4.) s % forg gisfas seit
et
SECSHA =T1amT &< Ftara F o 719 grege uegiadT & fafere seit g (Ffeme &F.%./29)

TSGAIm =Tara T ara & forw o1 71 grege T HAT AT (2)

F. AN AT A F T F AT FrEge AT aEma (3R grege TfAeT i < 0)

= FTEATaT gTEge U HAT AT (27) + gTEge UAHAT &l oidv (2)

T, A R A F g grese tsgfaeT e iF sax
gTE3e UAHAT TaiF AT (27) — gTege U HAT Tid i3 (2)

T, QA AR A F g 3 A grEge TR A (A1 grese i 'iF > 0) =
ql%d‘l?lch HESE l\l("ﬂj—*\-l"il AT

1.8.3  TeaT giwAT
97 57 To4iae & §ATE 3T & 7T 9% THSHT (E1HE T
B Tel Oithos Fal TUd (CI3HE)
B Tl TTEAT EHT T g 8= AT So96 (T4)

1.8.3.1 UATH ¥ AT § FiF AT % AT T Fih% Hol @I HILATHF IATE F AT 7 f4ata o fa=me
F Gifdd Soit @ud () = T 11 @ (Fferaw 7#.%.)/10 — whirga whwam ¥ for Ffeaafes vegfam
fRta atwfas st (fferae f3.%.)/10 + vdiga shram & foru Sfeamtes vegfamT smara aintas st
(Ferferae 36.5.)/10

()  amr s famr 3 Rrg SfReafe TegfieT (R 4. frate & frg aisfis oot
= SECCA * TCAEx
Sl
SECCA =Tram sire i ¥ form Sferfre weafir ¥ R ssit e (Rferr Fr ./2)
TCAEx =TTt i S 3 form feriar o7 Sfomrafoe weafor (21)

F. @A IR fiaE & g 5o Ffeaafes g Fata (3R sarfee wgfar =is >0) =

AT HfoaaTes T RAT SATT (27) + FHfeaafes Tagf¥aT T&i+ sav (=)

¥. TEH AR fiaE % g Ffeadfes =i siax
Ffeaafes TegfAaT Ti® T (27) — Ffeafes TegfaaT wi® arifa ()

T. @ AR e F w3 Feaafes wwgfamT s (3R Faafee M wis < 0) =

ATEq T hieadies TegfaaT fAata

(i) wETr AR e F forg Ffeaafes regfmT smafia aivfas sot (Rifeae f%.%.)
= SECCA * TCAIm
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Sl
SECCA =1arT i e  forw Sfeamtes uegfim % fafore sot awa (e % /)
TCAIm =1arT A fara & forw s g sfeaafes vegfHET (29)

F. @A IR fia F g 3o Feaafes wwgfamT smma (3R Faafee gfmT wis <0) =
FATEATAT A [EE THAT AT (27) — Fiean (S TegHAT T Ha< ()

¥ TEH AR fiaE % g feadfes wiw sax
Ficadfee Teg AT T2l TATIT (2) Flead{es Te{HaT T A9 (27)

7. @ AR e F w3 Fearfes grese wfamT srma (3R S wgfamr vt >0) =

[N [N o [N o C
ATEdTh shleq e U HAT [4d1d

1.8.4 2 A< aF qrar faforse St @uq

ATYTENA a9 | 3TE § e qF &fres St aaa
= TS Gd (FEE)
Tl HHFE IATEA ()

AT Y § AT AT % AT T F e T AT faforees S5 aaq

= A AAITAT F 918 ATHTA T e [S9eT Bt @ad (Srars)
el TR SR ()

AHAT AW § AT A ot @Ud (SIS = AFe a9 § A Fo1 @I (SAE) — AAFAZE 0T F o1
TR Sl (E112) — T Her@® AT HArdt § S8 e o0 qien(d® S (Grars) — Hrdt § fuaws
& form |reRfa® oot (Eers) — fomga freror % foro |itas o (Ses) — Fa UAIE Scamad F oy Aiehia®
T (EAE)  — Ty qwar STATRGT F o St aptas (Erars) — ot F for i Fom gaq (maEr
qUHTT + FEMEE [ eaddied $4a sTqaasedr + TRArsEr Attt + 92 area /[ s whafEr +
sryeaTtara o Rufaa) (Erers) — e Soarea & 70 wiaerd awar STATRar s aF e / TH7s & forg Seit
AFHAT 99 H ARSHT ATITAT & 918 AATFT F St @ua (Ffere %) = srrere a0 § araiga 3
Zot gua (Fafere . %) + odt TieET F T8 TaiaeiiT S JAoras squrad (e &, %)

AT ATHTAHT (TS / 27) = Aeamqd a9 | e F 7 9% fAfore o9t gua (Send/z) - sramga ad §
afargfa fafore s=it =@ (&g / =)

TEEH ATITAT & 91 HTFT THEHT W T TF
AT Y § SCHT STATAT % AT ATHTAET A2 F T2 g fafres S5t aq

= MEHAT AAUTAA F T HHTATR Fef Solt @ud (Ses)
T THFET IS (27)
- STETYT GTHTNFI (21501%)
(27)

2. THU2 TAAATH: T Fiee e
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TRy Free offe § Rferfea et % forg ararefrer e Fwfag B a8

2.1 IATE FA=0r (FHFeT 3<TR)

2.2 AT SUTE ATHTIHRTOr
2.3 T

2.3.1 TITELOr G (TATATOT T TLHTT 6T AT § THE TEAT o FT0T AT T TATa0T ITHT)
2.3.2 AT | dwfeas Su srgawsaar

2.3.3 fAwtor =T ar aRaser i afafafet

2.3.4 TE TS STEAT / TS (9 ST A Seamae #)

2.3.5 i aRkfeufaat

2.3.6 TEIHTOftT St

2.4 e g e faftre Sof aa@
2.5 graTfiEa dte g Ae fRftre =i aua

2.1 I fasor (F9Fer 3e0T)

2.1.141

THFE T IATE & [0 AHead a9 g AT T o ICATE (WA AT FT LA AT SO qoaheq
TETH ICUATE T TUTAT ST a9 o ICATE T07 e & At Ay g et T sren< i< ety 1 a9t
F IcUTeA T T T

F GHFE IATE Tiee e

TETH SCITRT o AATAT THT ICTET TAT FATT TS, LT 3A91E, Ble Wee e, At Fiee Tee Teaed
TATS FT THF TLTH Icq1e | ghRafaa fFrar sroam)

THHE qeT Icare = 3 PixCFi

warawel Fw CF = SEC; + SECu

STt

Pi= < 3cUTE & aF 91

SECi = sTeTeyd a9 H &S IcITa FT THSHT

SECu = STYTd a9 § UH IcITE HT THLHT

TN FIE AT AW & € H AT 99 # g @1 ST

T GUFH IATE Fee T AT (&) =AMP + RIMP + HRCMP + CSMP

SiET

AIMP  =¥wx 3cqT8 % 91 {31 &7 3TTe (3)
RIMP  =¥&T IcqT8 & T LTCRT TAE (27)
HRCMP=9&T ITIT7 % AT gle Uee (2)
CSMP =4&x Ic918 & €1 Fiee ofie (2)
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2.1.1.2 T GHFH IATE FIe€ Tobra (&7) =AIMP + EIMP + HRCMP + CSMP

TRt

AIMP =T IR & AT T o7 e (2A)
RIMP =TT ITATE o AT TR TAE ()
HRCMP  =¥&X 3cI1g & dTF gle Uee (2)
CSMP  =¥&T 3918 & €1 Fiee ¢fie (29)

212 GHFT IR

2.1.2.1 =T 318 % 979 Free ofie : Hoauaft fom ) mam = CSCF X CRC

sret
CSCF = =T I¢ATE Fiee sfie — = qiaeor #1eh
CRC = T T FHIgd ()

2.1.2.2 &I INE F AT gi2 e Fgd (TTATHTHT)

STEt
HRCCF =¥&T 3¢ITE & ATT gle UeE Fled — FI(qL0 HLH
THRCEX =% gle UeE Flzd (AA1q (2)

g) T IS & A7 i UE HIed AN AN mag =HRCCF X THRCEx

et
HRCCF =¥q&T 31 & 7T gle U Hied —®AqLT HLH
THRCEx =7 gie Aee Fizd =Aad (29)

2.1.2.3 =T ITTE & 9T LT T

F) T I & AT LT ZANE ALAZUAGT dag = RICF X TRIEx

sTet
RICF  =¥@T 3cqTE % |1 LT TANIE — FA(qL0T HILH
THRIEx =% TTeT gaie (areers) fHafd (=)

g) HET ITATE & T AT TAME AAETHST ey = RICF X TRIEx




62 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

et
RICF  =¥&T 3ITITE & AT VT TAME — T FILF
TRIEx =feRT Zae fAata (2)

2.1.2.4 =T ITITE & AT {77 &1q 391
F) T 37T & v Ty g wersuAdy e =AICF X TAIEP

sTet
AICF  =9&T I & a1 [ 41q TI1e — FA1a<0r FH
TAIEEx =% foreg arq (wan) fafa (a)

@) e IS & 91 T 91q TS UH M ars Tvie = AICF X TAIE«x
et
AICF  =¥&T 31T & 97T {4 &1 390 — T FEH
TAIEx =To1 o Rt (27)
2.1.3 &I IR & Y ST & AT TITALT FIH
2.1.3.1 =T A& FA(ALT HEH & (o0 Firee sffekhV

%) T ICAE & AT FHleS TF HUHHIUFE fam = SSECRY / SECMPRY

et
CSSECBY=dtara = foru faforse o=t ava (fera f&.%./e7) - Fiee ofie
SECMPBY=4ara & forw g Icarg faferee w1t aa (e f&.%./29)

BY = ST a9
@) & IS & e TAF (mamn =CSSECBY / SECMPEY

et
CSSECBY = wq@ 3cue - faferse gt waa (Mfere % /=)
SECMPBY  =9&x 31T # foru fafore et gua (faferae & 5&./z7)

2.1.3.2 H&T ITHTE FATALI FILH & ATF gle UE Fied
F) T ICUE & gie Uee Figd TAATHIHNE damy =HRCSECEY [SECMPEY

et
HRCSECBY =drama # (fferae 3.%./2) gie Tiee Fiza-fafare #=if @aq
SECMPBY =stam # (fferae f3.%. /=) g7 3aae + forw faforse o=t ava
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) FfT gie Toe FHige IcaTad o | = 0, a9
=T ITITE oy gie Tee e TAAHIEHIUE (e =HRCSECAY /SECMPBY

M) AT gie Toe Fied AT 19 § # 0, q
& ITATE & oI gl Ao Fise TAAHH T wam =HRCSECBY/SECMEBY

STat

HRCSECBY =#arm % (fferam f3.%./27) gie Tee wiza-faforse st aaa
HRCSECAY =tama # (faferaw f%.%./27) gie Tee wtza-fafare sei aaa
SECMPBY =dtam ¥ (fafers f6.%./27) wiya scare & fafare o= aaa

2.1.3.3 H&T 3T & o7 70T HiTeeh AT T
F) T ICATE & oI TR TAE ACASHITE (faen =RISECEY /SECMPEBY
Stet
RISECBY =drara 7 AfeRT TTre — fAfore st =aa (ffere .5 /)
SECMPBY ==tama # (faferaw f&.%./z7) fafare o5t @ & yq@ 3e1g

) 7t gie AT TvTe Scamed e & = 0, aa

T 3T & oIt LT ST AATSE U (mam = RISECAY /SECMPEY

) AfE gl TRHET TTe SaameT ST § + 0, @9
& ITATE & ol TATERT TAME ARASHITE (am =RISCCDY /[ SCCMPRY

et
RISECBY =dtar % (fafera f3.%./27) Tfeir gmmre -faforse =it =aa
RISECAY =tara # (faferae 3.%./a7) Tt zae -faforee st g

SECMPBY =dtara # (Ffera f.5%./2) wi@ Scg 1 fafere =t @aa

2.1.3.4 =T ITHE FATALOT FILH (o0 (9 &1 30
F) HET AT A1 7T o7g TAE TALH O () = A/SECRY/SECMPRY
Stet

AISECBY =g g1 - Farr # (fer .5 /27) fAferee s=t gua
SECMPBY = dtarx # (faferam fr.5%./2) g Seare & faforse st =
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2.1.41

2.1.4.2

2151

@) e # 7f3 ey g1q ==Te 3T = 0, a9

e ITITE % AT (03T 4T TRTE UASEHITE (o) = AISECAY /SECMPEY

) 7 e g T Seated AT H £ 0, 77
=T ITATE & A1 T 9T TATIe T UF () = AISECBY/SECMPEY

Stet

AISECBY =1 o7 T - A 7 (fferaw 5%, /27) fafare s=t woa
AISECAY =01 o1q zalie - wam ¥ (e f&.%./2) fafare o=t g
SECMPBY = Ftarg % (fafera f&.%./27) e 3care  fafore o=t ava

AY = e a9
BY = SETCA T
HET IATS

T 378 o forw weseft = SECM P

et
SECMP=+wx 3cq18 % a1 faferee F=it wua (Ffere f.5%./29)

T IeTa= CRC

wat
CRC =7#Icg T[eg Figd IATa ()

e ik fiarw F forg i 2= S fafrse o=t @ua

=T IonTE (e .%./2) Hramefiuasar = AISP + RISP +HRCSP + CRCSP

STel

AISP =T oTq =TI —3caTe  forw v e« waset (Mt &, &. /=)
RISP =%t 5 TIe —3eqTE & forg i e weeay (faferas &, &, /=)

HRCSP=7giz Tiee Fitzer —3cuta & forw iy = vader (Afera= . %. /z7)
CRCSP=Teg g &igd — IR & forw wia = vasdr (fafea= f&, &, /27)
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2.1.5.2 gle T witze (Aferaw ff.%/a) v=resmefiuasdt = AISP + RISP +HRCSP

St
AISP  =Tis1 &g 3RTTe —3eamg & forw wf e wedey (Frfere B, %, /=)
RISP =TT gave —3eqTe o forw yia a= uasdr (e fF. &, /a7)
HRCSP=glz Tiee Fizd —IauTg & forg wi e vasHr (fafera= . . /z9)

2.1.5.3 Tferr gamie (Afem % /) smeersuast = RISP

STt

RISP  =TfeRT Tavire % wasdT (fareafemr + Rafeer wdt) sares % wfa == (femw &, &, /z7) Afas
T TAVIE & [oIT qTT FofT + LTl SARTE % 7T a1T F11 — Ty 9T 3ATe 3caTad & forw a1 3eth)
| T e SearaA] + [T arg F o Grgm st + AR e & o e wwi- e arg

FauTee & forw g w=it)/ i saetre 3aamae /

2.1.5.4 firsr aq (Fferae 3.% /e77) warsumuassft =AISP

et
AISP - fae1 a1 TTle —3ame  forg wfa e wasdy (fafeme f, %, /z)

2.1.6 TWiH AT EF AT

2.1.6.1 ®ee qee Hige (Fren)
7f% Tl 3q¥ >0, T Fies Uoe Fizd (HramwHr) (&)

7fY T2l qT <0, Tt Flee Tee Fize (FrarT) (&)

w2t faw (&) =mHrae wiF (&) - T w@iT (&)

frata (&) + ==t 3@ (&)

(
( 7T (£) - TeiF 5T (8)

2.1.6.2 gle Uve g (THAHY)

T3 Tl dqT >0, T i Ao FHizd (TAAHT) (&) = T (&) + w=iF o (@)
7f3 Tai® 3{dT <0, T gle U Fizd (THATHT) (&) = arama (&) - TaiF saw (&)

TR qY (&) =TuTa w2 (&) - SeivE weiF (&)

2.1.6.3 AT T (SAETS)

7fT Tai® 3T >0, T AT TA9Te (ears) (3) = Fafa (&) + w=i @ (@)
7T Tl #qT <0, T UTCRT TAIE (ATE) () = AT () - FoiF oav (A1)

Tt oav (&) =gaTae w2t (&) - arefaw wiw (&)

(
(
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2.1.6.4 oTg T (TMS)

7% w=iF AT >0, T AT T () (3)
7fE T2t a7 <0, T 4T TANE (TATE) ()
ED

Tt oav (&) =garae w2t (&) - srefaw w=iw (&)

e (@) + et s (@)
T () - wetF o5 (&)

2.2 TR AT IS

2.1.1 et 9 SR e a9 # (R . %) & smama Y sireq ¥ o wivfas =it
=IEAI + IERI + IEHRC + IECRC

STat

IEAl =1 a1q zaTe * forw smama st (fafera= %)
IER/ =TT gaTie & forw srama o=t (Frfere Fh.5.)
IEHRC =gi= Tee Fied & forg smama T (Faferae f.5.)
IECRC =%Ieg Treg Figd & forw e Sert (Ffere 76.%.)

222 ImTa % forg wikfas ot

2.2.2.1 AT T AT F o Firee Tee wied (ffese 3.5%.) srESeiteme it gq smama =i = CSSEC X TCRCIm

St
CSSEC =Tz ¢tz 3eqra+ § ua<H! & (Ffea+ f.%./29)
TCRCIm =Ff Flee e g AATT ()

2.2.2.2 gle Tee Fitzd & forw srama et (Ffera+ f#.%.) = SECHRC X THRCIm

S
HRCSEC =gl e Fied IcaTaq § uaeHr g« (Faferm+ f.%./27)
THRCIm =% gle oS Fed AATT (2)

2.2.2.3 Tfer zAme % forw s et (Frfere f6.%.) = SECRI X TRIIm

t
RISEC =feT zavie 3care+ & wasHr a& (fferae f.%./2)
TRIIm =% T SAME AT (27)

2.2.2.4 T7s1 e st % forw smama it (e f7.%.) = SECAI X TAlIm

et
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AISEC =51 ormq Seames & wasHY o= (fAferaw f6.%./27)
TAllm =% T&s1 &7 & (3)

2.3 I grEAT=fET
2.3.1 qgia<ur g0+

Tt % AT § " i A7 F g afimdw & s afaRew watavef sewwr £ e

7f% gt g et gy fifa & g afada gar & a1 Fad srwad a9 § araredar srfafad s
& T St ITAT % forw FraT g1 eIt Hiedd | Atatead ol STHRT foawor g S0 &0 arare 337 Srom =9
AT AT Fe e St | s T SrET 2

iR qTT FSIT 1 TATELT U [[Aferae &, %.] = F F107 e a9 § q2r3T 90 Staiew &
ST T G (AT . e 7var) x 9ried a7 a7 (. &. / . aie =quer) / 10 + stfafea ara st i gua
(Farferr= . &)

2.3.2 T a9 Ao SET AITHAT / AIAHTE

AT AT T TAAT § AT a9 H FTITHTH TTAT G oqdh S4a il Tquesdr % forT qraTeTHr gq e
F H FIAHTH F T T SHareq S99 § [Ffga S a7 Jaters Sa= § FH1 a1 S

i. Jfeqs SO ATUASHAT / ITIEAATE ¥ FI AFAT a9 # Gihfad a1 Seit 7 Ferdt (Ffeaw f%.%.)
= FFBavy GCVBgy /1000 + FFSAay x GCVSAgy /1000 + FFLAay x GCVLAgv/1000

et
FFBay =3%@q a9 (277) H oA H T SATe4AT 6 FHT0T SHATeH S8 & Q1 FTaraTg Tiaed e
GCVBpy: sreamaqa au (. &. / 7. T.) § ITATHTE 7 el FeATL 6 AT

FFSAay =T a9 () § TaH H Th STTaeedT % FHTL0T SHATed SEF F G 316 dfeqs Se Tiaedrid

GCVSAgy: semesqa @y (f. . / T, 1.) § 314 asfous Sa &1 aohel Fe1{3{he 71

FFBay= 3T aY (27) | YaH H TIh STTAsETT % FIL0T SHATeH S & G T dhfoqsh Seq Tiaedid
GCVLAgy: aeameqa au (. . / 7. UT.) § T3 qfoueh o FT qhel FAl (L q1

2.3.3 fAwior ==or 31 yREisET fi affafeat
Rt =T & S wfiesrr wfafafeat F oo sTarr # @S 7 S aqeare® ST § $ S9i arher ag o
THH FHT ATE SATUIAT FT 9 FTA Toh STHLOT I ITHNT 6T T2 Sooft 00 fF arveret a9 § =rer {3247 Srosm)
fAwtor s<or ar afREsEmT fi rRfafEat F wror s a8 § T o Seit i N fi (Rifeae .
¥.) = ITFHT FT FFAFRT F FOT A= 1 @uq (@ F. 3t =) x arfa arr aw (% & ar w=9)/
10 + SHHLT T FHHATT F FLOT qT7 Fott @aq (FAfera= &, F)

2.3.4 %9 & afafa / s (i @) e samea #))
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7f% s [ @ a9 & I AT ITH UgA STHT TS AT / ITUTEA THIS F FHIAT & Al 7% THISAT o6 IITEA 3T
ST STHART T F T Sl START T TF € 39 T § 70 TAT TF TgH A / TE T 61 q9ar START
ITATEA HIAT HIAT ST T4, ST STHET ¥ ITATEA ATAT &1 I dF ATH Fgi a1 ST i a & 78
AT ITATAT 6 70 TTAAT TH Tal Tgo S| SAHAT qY & I 0T TRATSIAT AT H @IT T TS HoT1
3 FaT T SeaTee (Ffe FE FY), e a9 § FeT Sl Y AR & HETAT SIS

THT WY T2t fater | it €T % a7 fHea 3amed & o 92 7S Y #&1aeT 9% A0 g gl
AFHAT AT H 72 ATSA / THTS ATHTA R % {70 St @q [Aeferiad ToET & ST it ST

(i) srFee 9 § "eTE € 70 Wi Swar STNRAr AW 9% 5 YHW A1 [ THhrE F R F wer qr
Foit gua (Rfers @, %) = (70 wfera smar STiar o9 9% TS T TS / THTs it R F Few
g =it @ (e B, &t =) x wars ® wria a2 (. %, / T, &t =uer)/10) +70 staera swar
IYATEAT AT T T THT AT / THTS 6T HILAEIT F F20r 17 Fo1 @aq (Afer &, %)

TE ITRAT ATSA/IME F ALH g % I IATET &l HAd T 6 Tl IeqTad | o =ar &> Srar g i =
ATEATH IeATE & ArATT | ST ST g

(if) rehereT e ¥ wers T R Sared § 70 wRoa awar ST RET A 9 98 e / 396 fi s
HI0T 18 A & a1 ot @ua (Aferw 6. &) = (B scomea # 70 sihea sgar swfiar s @ 72
TS [ THTS T HIALTAT F FHTLOT FTELT Fq & 6= ol @uq (1@ . af. 5.) x vag § 9 «fiwq arT
T2 (. &. / T, at. =ver)/10) + 70 fo=a Scare § 70 wiaad s\ ar STARar o\ a& 95 @1ed / SFrs 6t
FHILITET % FHOT AT BT AT Hoit @aa (e #.%.)

(iii) srFerer a9 (Rferme . &.) & shiea & forg 70 wivaa gwar ae @& 7 oo Aree / $ars & = Samee
= 70 JTerd SARaT ITARET (AT . a1, F.) o TF 7 TFH AT / THS 6 H07 Faer f@ega I x
e aro =< (. &,/ FF. at. =)/ 10

EEL
AY: AT a9

2.3.5 Iyt eRkfgRaT

T AT ST Tt g ATHTA T it sraeaawmar gr &, Ffs Rafa St swanr v warfaa w0 7, 5o
T wEeg g At T T S aar i 38 e sgEnea aRRafT =T Smar g1 vEr gt ®
IO ITHNT T TS HST T et a9 | FeldT Sl AT 3

AT & FIr A9 Sort @ua (RAferas f6.%.) = (var § amar=figa F Frw frE St x tam

# i s ara = (B, &, / T, . 9.)/10) + varr & amrefigd & w7 arT s (feae &,
F.)

236 it St

e & 72 sttt f 7 (@@t ar i) B  sreew ad #§ qEEii se s (areEsy) 77 F
st farfafase ST gIT FaaoiT S5 JAToras o =@ 8, 1 Fata i 12 sl 9 ST e g
T ATHTAEIO AN R T, Jrar=aer fosen Fara se@r arfFa siqaw fod &0 & oavia Fo0
EEEREIMEERIREICESRIR I RRAR
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TATHRLONT ST THTOTT (ACEHT) T F Siaiid AreherT a9 #§ fA4fdee Srarrr grer gafia oRw aw g+t 18
TATFLONT ofT & It it T FH0 6T /A (AT srarar i) &t Fara i 7 S /e s qorte
TR ferstett At feared, Suetsy & s (Frodt) =W F ofaeta Seft a=ad AT ST F9 8q
TR TET ZTI

2.3.6.1 (fiedt =R (Fifeaw .%.) fdm a9 o= = s o sy =Fm sifeem=eT (29) F aqaw aq1m=
AT 318 7RI x 9o Tt Sy arar a=a o (Froet 6t aregan) (& / 5) x 10

2.3.6.2 e a9 & AR swa e e (Rferas f.%.) = (s @G /1 &2) ¥ (@@ 7 e a% fAfase w9t s
- wATE (S14E / &€ H wrar=dise e ¥ e q% fHfor sut sudnT x frudt S sfigEe (29) F aqae
T e Iaarg A (29 #) x 10

2.3.6.3 (ficd ol ¥ ) (FRiferw f%.%.) arfafem s=a wrea fomar = wars & w1 = = (o= &) — fars
(Frferm 5. %.) % wea o st arer (frodt arear) s=a ae

() aT, AT I F AT AT ATT I ATSHTT T AT AT o a1 Sooft =qiqeor =0

2.3.6.4 sf= wgew S aEH F g arg St wviawwr (Rt &%) = (Tt o some (|17 &6 %
HIY) (FWTEle =aT) & &7 § YToq TTa<0T oIl THI07 T3 () it 71 + Feiia SF F siaig a=r 15
forsTeft ¥ AT (AFTEte wer) x 2717 . F. / Fesequ=/1000

T2, AT a9 # AT SqIEA AT T SATTHTT TYF AT ALTHT 0 (o0 AT S(T A0 * 0

2.3.6.5 stfwm=r Wy ol acdEt F forg ar St i (e f6.%.) = (@@ e o=t saver % =7 7 ura
TR ST STHTOT (ATEHT) T THAT (1T TF 9 ") (FMAle q0eT) + AT T[T  aid (amd
TS AT T [T (AFTTATE H0aT)) X AT a9 § qTT Zares ar7 9% (7. &. / 7. at. =7.) / 1000

2.3.6.5.1 =tz srtatad s=a sreq &t 5 (Frudt arfes % 9re) (e %) <=0,
ATT ST AEHT AR AEHT dF F T80 AT TLeh fasreft a9+ & g amw=hsa fGFar
ST § (&) = 0,

2.36.52 7fz, afvra sfafea a=a (fod arerar % aw) (@fems & %) >0, s s+ & o
i Sstt wutaeer qar sfemr= yeew (aferw . %.) > afSia sfafea s=a (frodt areaar %
are) (Ffer . %) T,
ar&d % Rrg arfiy St a=isa f s i) SR v R s dt & (§98) =
FrfSra srfa e s=a (fradt aremar % a=) (Rferw . %.) & sioia e i s
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2.3.6.5.3 7fe, sfora sfafera a=a (frod arerar & are) (e &, %) > 0, siv s+ % forw

arfiar Sstt wutaeer qar sfgmr= yeew (Afemw . %) < afSia sfafiea s=a (frody areaar %
are) (Ffer . %)) s,

St et ¥ forg M i sime sk st weres g s+t s () =0 %
savta s i s

24 T YA TFE F GUT

241 e e vfemr

Tz F A2 T THSHT F THpe Free ofie (/)
S e s R L e Kl A L L)
Fl FHFRET Flee T IR (<)

FA FH(AF ST @I (ET31E) = (F St @aa (Ffeme 6.%.) + airfas I arama 3tz /10

25 AT ¥ AT 9= fafdre Tt gua ar=iwr
AT a9 | e | 92 T At o=t g

= %ol Holt @ (SreAes)
Tl THFE IS ()

AT Y § AT AT % AT ATHTA T A2 F T q faforee st aaq
= AT AT ST AT Tl Solt @ad (E73s)
Tl THFH IATT (277)

2.5.1 I a9 # ArATAE F9 St @ud (SAE) = FAT a9 H g St @ud (SWE) - q=T F
forT et Soft (TATEL0T ALY + STTHTH/ Thiedd SHT i STl + TRITSHT Trafafear +
TE ATA/SHTS FHIRT + srorearfora aivRFafaat) (@=s) - us arza / 7w F fem somea F forg
ST ST T Ag 70% SAFAT STATNCT AT T2t HT Tl

2,52 e a9 #H AEHT AU & 91 FA Fort @ua qrriwr (e 6% = srew 9 §

AT 1 Feit @ad (fAfes 3.%) + T2 aeEr % 95 adwofm FSt s/ures yw o oo
(CIEREREAD

2.5.3 ST ATATATF (SE/ad) = Aemesd a9 & e T2 a5 fAfre F=t aua (ferse) -
AT A9 § srfega fatore s=t gaa (frerg/e)

2.5.4 TasHt AT % 91K A€ § AT T GRS Eedr
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AT Y § AT AT % AT ATHTA T T2 F T q faforee St aaq
= HALEHT AT % A3 ATHTATFA Tl FHol g (Eers)
el TR T (Z)

AMETET ATHTAFT (SF30E)
(=)

3. uoet fide ax

Hroiz o= & Aeferfea et F forg amareiesr e fastEa o o )

3.1 gwar STAfAar
3.1.1 AT FTLAHT  FILT TEL 6T qTT L H FHL
i. ST/ T WA AT ITASHAT
3.1.2 w8t w28 fraty
i. ST ST / 91T / |TATISTE srertfa / AergRt Y gEATer / areT aav
3.2 3= fRror &R wreafaE ST
3.3 guw fRrgor (wgh 7 A A Swnfiar)
3.4 Taega Fesror (e e w9 & i i =7 3aumes 9/ & o arnfaa / fRaffaa)
3.5 e g @d= () & So= qurEET
3.6 #ifift ¥ w e e haex
3.7 9= arTEa
3.7.1. 9aiaCufig G (TATET07 OF qLHTHT AT § qT TEATE  FHIL0T ATAFT TATETIT ITHLIT SALTFHAT)
3.7.2. T / AFfqF SHT FguesHar
3.7.3. fawtor =ror 7T afEsmr i afafafat
3.7.4. € VTR SNEAT / THTE (FFH 07 for=a seurae #)
3.7.5. srgeanfar wRRwfat
3.7.6. Tl St
3.8 Wegie Rt swtauw
3.9 gm=iFd AT T e fRAftre swif qua

3.1 &Far ITATar
. qIGY FIE  HIO G ATT I § FH : S / Fodt arft it Su«egar

i. T TEgE % forg (1 a1 <R) % F A=
TET AU 7 T o 0T AT AT, et § q1T &L 6 (0 AT a9 § 38 TR A0ET 0l AT 8
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gt Efiuer 7 g % Freer aiwtaw T S § w4, ot H o e (L L F) FEaed § = uarw H
arr gz gt (., &, / ) e § o ez s (FrF./MFar) X var # s soamad (29)
/1000

5T .- [omwe A & aTq < Wt — e ¥ # aT < wgt]= 0.4673 x (TPH gy- TPH av)

AY = FTFAT T

BY = sgmayd a9

TPHsy= wwaﬁﬁﬂ’ﬁ%aﬂrﬁqﬁ

TPHay = 3T&eT a9 § W&l % 2 =5 T

T 3T AEr = 6%/ FR.aT. 9, w81 § 3o a1 st @ua (.%.) Fese samae (.5 f6.am),

ii. s e ¥ e & gasdt aF

TET A= 7 FT o 0T AT AT, el § qTT &L & (o0 Al a9 § ATHH0T 2 Fet a1
o @ & =9 YT Ut A AT Y

TET Adiu= # 2R F Freor aiwfas arT S § w9 el F ded § (L F) = var
et wgt (f. at. =, / =) dar § vadi=fr 98t (. 3t 5. /=) X mamd ah B soares
(z77) X st qro = (B, %, / B, 1. %) /1006

57g7 : {KilnSPC in AY- Kiln SPC in BY]= 0.0943 x (TPH sy- TPH ay)

AY = SrFTT T

BY = Srereqa a5
TPH= a7 313 svar

SPC= f#.at.5./ a7 & fafor= Zwf @va

LT FAHTHL ST T AST % forw g graritss g i g+t worfua gt % forw 9t e / =iy
T THTA RO % o7 ienfass T Heit &0 TUT o0l ST 377 A a9 | 99t qigal & o g9
FT F To(T § TS AT

q. g4 7T F IO I wrd/ =T

(i) ET ATT HSAT T % (o707 AHAT qY H A HT AT TU o6 TG4 H AHeAT a9 § ATA AT Hlee

TITE % FHTLOT ATT FofT T ITOTAT T AT S -

o oot =a (fferm . %) & oo srfafera wit #iees w2 o % 929 § "Hers 1 ainfas F=t
(warr § 9gr Sdfru= x 0.1829+ 197.41) x (UATH | Flee T2 3T % AW) (A1) — Fara § Free w1
T o A ()
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AY = JrFeT T5
BY = srareya a5
TPH= a7 g1d Far

(ii) Tarega it @9a ¥ g a1l F1<F F FIT AE Fiee ©IE F AAHT

TET AT FST @I 6 (o107 AHAT a9 § IR LT a9 6 G2H H e a9 | i wiee
TTE % Feor faRra ot Y IoET i ST E -

e o=t =a (Mo &, %) & for sfafiaga wgt Fies w0 o & |89 # "qe1s T8 qihiad Hol
= s 99 (AT %, AT, 5.) § Fiee weré % foru R 3=t @ud - sremea av (@ra B, at, =)
FIee T2 & o1 o Soott @ x T arg =< (. &. / . &t =) /10

AY = T 75

BY = argroya 7

(iii) Forega it @ % forg argdt F1<F ¥ F10r 9 gl § Fiee ©WE # amiFa

TET o= oot @ua & °or e ad | QAT ahd AT d a9 6 §a9 § AT a9 § AT
gle § Flee T % HTT fA2a FoAT At ToET AT 7 8 o

o oot wua (et &, %.) & foro sifafaa 9t e & w2 & s+t § 9ers 12 aiafas o=t =
arFad a9 (AT . at, |5.) § Fiee w2 % o fFea oot avd - e av (@ . at, w5) §
Freg T % foru fo=d et @vd x Wi arw &% (B, . / &, at. =.) / 10

AY = srFerT v
BY = sraeya a5
IR HHIFLOT SO A AET F (10 M| gAf(s a4 Hit aeft worfua wgt * oy wg = / =7 =

HTHTAHRR % forT Tiehtae aTT Soft it 0T T ST 3 e o § a7 afeai & forg @ i oo ot &
AT AT

3.2 IoqTe frsor @i wreafies Soare

F. gr=iEor i fufa

AT AY T ICITE &l ATHAT a9 & T&TH I 6 & H HAT ST

AT I & ATEq o HHe ICATEA JATH qHFHeT e ITUTE & 3fd< &l (Faae i 1 g & q991q
AFHAT AT H Tl FoofT § STIST ST
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i, =TSt qiEde srorar sy wew § qRade & F0r Icue ey g Heud Soll & Tl SHoff § & Jarar
ST

iv. THHET HHHE FT T % {70 e (FTehs e FT ATHAT T9 o (FAhT FILF 6 ©F § =T STTUAT A7
THFE HIHe I gq aTed o HiHe (Iearfad HiHe £ srarer o % {Feawe e F oI F Jrosft) greg
FLA F TIATT AT (FrhT F1e 1 fasrior frar smw

v. AT e A # erfreY ey wrew = 0 8 91 e a9 & Ard it AT w1 T srared a9 # v
AT STTURTT ST=roIT STeTes( Ay T ST ey e T T A a9 H TadAd: aR[ Rl

vi. T e Ay srerat srwe Ay # frdref/froest/ser semes = 0 g v drfe/droasfyser Fawe weew
[T T STTUNTT =T HIHe F HA(Aq Fh1< &1 e sy #:irea @ar gl

g, AU Heit A=A
AT aY T AT A & ATEqTaH IcAET JATH THFHE HIHe Icqad | U0 S(1 % iaq¥ & Fadhe
fRta 7 e § Tad gu AeAferferd qHor & ST srsad a9 § Fo Sl H o T4 ST

oo 3 o " Tt (@, A %)) = {[((ECPsy—RCPsy—ECPEXCay) x CSPCayx WHRal- [(ECPay—
RCPay—CPExCay) x CSPCayx WHRa}10

T

ECPay= srer a § a7 § qaser ge7 4 geraT

RCPay= arserT a9 § a7 & Ralfee didz gearaw
CSPCay= arFera % # forg (13, ai 7. / &7 ¥ #14z) #idz fia7 #1 g7 gase
WHRay= arserT a5 & ( f3 &/ aT. 7.) a1Re sifaa &t/ fis arr &

RCPsy = grereya

ECPsy = Srgroya 7t 4 27 # Fe J&7 #1492 3e71a7

RCPsy = arerea 9 7 27 & Rifes #ide geara

CSPCsy = sy v # fog (3, a1, . /a7 & d192) didz diaT #1 faga vasdt
WHRBy = sy a5 & (73 #./ 1% af. .) srfea s @it/ fie ara &7

ECPEXCay = ST % H [F7%< [A91q & o7 a7 7 a7er 42 geq 3777
ECPEXCsy = sy a9 7 777 < 4917 # a7 a7 & gawer d14 §e7 309717

7. I9E v A

TSI /[FAFT T | TAT & H0T ST R [FATE g HThidh STl il AT g AFAterrad wigert &7
TR T3 SATUIIT ITOMET ¥ T2 Ffoqd o1 HeTea1 Hl AHAT a9 § T SHoft § F TTAT ST
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ﬁﬁ/mmﬁm%wwﬁamamw [Million kcal]= CIPcf x [KTHRAy x
1000+KSPCay x WHRay +]/10

CIPc =TT/ TR & TIEa % 0 S<ATied [ (777 27)

KSPCay = siraerT ao & ugt [3fore g @va (et gagel FaarssaT %) (7. a1, 9 / &7 [#79%)

WHRay = srer a9 § (32 aiga dididt/ e/ 5t a7 2 (R 7. / 7 aT. 7.)

KTHRay = 31T % & 3797 &7 ardiT gasd] (7 #e / 7 71, )

STgT - CIPcf=CIPcf1+ClPcf2

i CIPcfl: 147 & AT T [(Fah< e (7@ 27) H qiade & w10 Iea1ed (Fae =PPCPray X
{{OPCCFay-PPCCFay)-(OPCCFsy PPCCFay)}
ogr -
PPCPray =57 a9 # 19191 37127 (1@ 27)
OPCCFay = 5177 a9 7 SiIid] [F97 F17F
PPCCFay = 5% a9 & 11471 (77 #F17F
OPCCFagy = STE[TTHT T 7S] (797 #17%
PPCCFay = STeTyT a9 719161 #1¢F

(iif) CIPct2: diuerdt / srq & farg arstat [ #13F (@re a7) § afiad= & Few Scarfaq e =
PSCOPray x {{OPCCFay-PSCOCFay)-(OPCCFgy -PSCOCFsy)}

g7 -

PSCOPray = sraT 7% 4 F10aH1/57 I3 (77T 277)
OPCCFay = sr%er a & aid1d] (7797 F1¢F
PSCOCFay = e % 4 110awl/ 777 [F797 F13F
OPCCFay =3/ v & sirdid1 [Fea¢ #ee
PSCOCFay = srgreya a5 & figal/ 77 [F7 #13%

3.3 o fHeror (Wt | 4T Fh STATRIT

ST & AET | Tl  STANT | fAfarear & For a7 a2 &Y stdema vasar (fAfare G s #
afade % fore =fiife wirent # aferd fess = g arar=haer w1 & 7iagff w1 e

AT a9 AT AT H ewad a9 § Fedwrs STAR % Afgw a7 w9 wfved & forw wdt ar av =i frE
farforse A ava s
TS ATT 2 Y 9 faforse fEea mua (wediE) F foro Aeferfera st % sqam v e ST are
AT RTOT ¥ 0T T ST

TS H SearE @ad F TiAerd START o FT07 STl a9 § qishias arq Sttt werdt 4 (Frfera &, %)

= (N-KHRay - KHRey) x @@ == # Fe fF¥eae 3cama+ x 100+ (N-KSPCav- KSPCay)) X & @@ # Fet

et SeaTeT x WHRAy /10
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(@) & & dewirs ST : 1w gasdt F am=iiga (9 a9 W)

i, TR a9 W YediE gud & A ararefga agr arT 37 (e w LE M)

N-KHRaAy=KHRgy + 0.0954 x (% PC Consay-% PC Consgy)

5zt
N-KHRay=3Ta7 % & [Fa#< & (.. / [#.97. F Gza1% @ua & T477 # a1 arar=15a

e FTT 7T

KHRBy= ST a0 & 13,97, & 3cqraa I8t /[Fa#< & g a1y f[@ga avq, [#aw< # (#.%./
f#. 7.

PC Consay= ST#e 3% & 17T § 927 — #1% @9a

PC Conssy= STy a5 & giderd & 92T — #1% @9a

AY = sarFaT af

BY = sareya a5
TPH= z7 gfa g1

WHRay= STFer a5 & 9TRT a1 &7

(@) wEY ¥ YeTrw SaAfar : fagge waddt F ar=ftga (Rfire g guq)

A A9 ¥ AT amriga e vt aF (At =, / == 7 &)
N-KSPCar = KSPCgy +0.022 x (% PC Consay -% PC Conssy)

3.4 fa=ra oo

N-KSPCay = [77%% & [2.37. 5. /27 & STerya a & [Ra#<12597 T% 92a1% @I & 979

alea arr=iga 921 #1 31z faga ava

KSPCsy= f7a#< & [#.41. 5. /27 & Srayd a9 & [Faa<rsoiaT a# fafre faga avd
PC Consay= 3TerT a% & Fiaord & 92T — #1% @qd
PC Conssy= STy a5 & giderd & 92T — #1% @9a

AY: T a9
BY= 3 a4

% (e ar ¥ forg R fesor am=fsor

e = &Y e & o1 geated av gq e d v R AT s S|Te T STom e a9 e
o7 ST | IAOET AT AL AT AT qTT I A AT SwAT a9 AT qTT J% F AT ST ST TR (AE STt hr
FETT G0 el Sroft & #if SITuRfT|
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AT a9 § TF H TN A TS FASTAT 7 qTT 3001 i 37T et a9 o I 923 § ITART 67 7 a7t sweme
T4 H ITANT 7T 7T ST # QT F A a9 5= F2d g0 F Fo11 9 =T af [Tt

T geataa a9 #§ et o faega wat o S oY gerar gfs (sratq arr 3w & #+#f) & === #°r @ f{enm)

e oy AraT=faTor % forw sreete o § SH | qeTS ST ATt FS1 AT AT TH THT A SATAT E
i. e ad ® a4t faepa B # forw st gare (fafems . %.) = TECPSay x (A-WHRAay - N-WHRAay)

TECPSay : ftera= . ate =ve # s 9 & forw a4t g =i (Rre, #ifidft, St onf) a5 3=
ENIRCRE]

A-WHRay - T, %. | T, gie 79 § sirshers 99 & forg areatas aiia a17 &%

N-WHRay : T, %. | T, afe ave & s a9 & forw amam=fiea arfva aro 3

ii. ST v F forT AT Wi arT 3% (. &, / 6. ate =9e) : N-WHRav= A x (D/G)+B x (E/G)+C x

(F/IG)
et
w ;. &, / T, afe o9 § e a9 (Uar) & o e qm aw
o7 : T, . / T, &fe = & warg & forg frfidfy o =
ot : . &, / T, afe =ve § g & o Sieft a19 2%

2 : ot . ate 7o # g av (FEm) F o fe 3=t @

£ : fafere . ate wve # e ¥ foro @i didt =it g

e : faferm . ate =ve § e F oo St S5 'ua

Sft - A % foro a4t faega & (R, #rfrdy, St anf?) 7% 3 o=t =va

(Foaofy : fAgga &t & (3 gz & 341 g9797 F1 FRIFargar< #1727 PSiHRAay x (PSIECsv/TECsy) #
TR 3T ST

PSiHRay= . %. | &, at. =ve ® vara % forw fagga =g (srEdue) a2
PSIECsy=Tafera= 3. at. =ve # fiama & forw e =i (srdiu=) ama a2
TECsy=aferas f. at. =ave § diary ¥ forw 3o =1t @ua

e oy araT=faTor % o ssequ=eme & faset it @ua &1 fF=m & 98 o s wr )

g, faea At & foro faega frsrr ararefa
et § 2717 . . / . at. =, % =g fasret % At gg i 6 3 amr a7 w fBEmw B s 20 srarem 1

e & At o 3o g & o areafas dddt amr a7 o2 e e smom Rerferfad e & sqam s ag
H fta St 7 v R o

s a9 # (rform B36.%.) Fihfae oot & forg fer srama semr o (Ffeme 3.5, =(EXPay -
EXPav)*[{(GHRav/(1-APCav/100)}-2717)}/10



78

THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

GHRay: Tar7 & f3.%./fF.a1. 9. % far7 dididt s arg a7
EXPay:garT § a1d f#.91.9. [A9i7 faga st
EXPay.d1ar7 & ara (#.97. 9. [afd g Zot
APCay:ma79 % [T agma# g ava gfaad &

3.5 Ffteq =@ 99 g I« Torar

FIAT T Traaht T8 ST, gfarera T, sfaera ft, sfaera v % siaer gerar it ToET % forw

TET FAAL TAAT THIHIO T FEIAAT F AT AT & T A a9 & o0 SiqeT FAqT i T0ET HF
ST

A TAT AT & T zated aT 3% R v &7, gatad av g St ar g% £ ot i st Hiefdt £ o
# e % forw arfrer S5t @2 For S @ § F "gers A

(i) ATFAT AT H HIR(dw aTT Soll & werdt & (Frferaer 6, %.) = [warr & €didT am =< (.3, / . 4T,

H.) — ftam § FrEatas Jrddt a3 (. / Bt 9.) | x voars § /it Saares (@ . 4t
%.) /10

@ wET F W arT g = e § AT e 2% x (i s § e 2299/ TaE § i 5879T)

(if)  FrEr H e TAar = 92.5-[{50xA+630 (TH+9U) } SAHTET] (AT sremd av & forw B)
(iv) TarT § FraaT FAar = 92,5-[{50xA+630 (TH+9UT) } /SEfet] (AT semes@ Ay F forw 7)
7 - yfaaa ¥ T
g =gfaea § T
T = viaad ¥ gragree
st . %. | . at. =5, § Frer g9 Farihs 5o

AY = srFaT a5

BY = srareya a5
CPP= %ftaa fa=ga &=
THR=2aTs+ aT9 3¢

3.6 Tt & ww frueros gerasT

F AT ¥ F0, w2 A2 FFew (froams) § frmae aroft s 298 26rs a1 3% 0% a9 2T 31 g
T o forT AT I9TH aTT 32 % a5 & ATeAH & STLTEd a9 i el a9 % o= qedT $¥ ST

areTed § ruaus § foaerar & Fwor it f arT 2w #§ ggama F forw T ag amreiEor i saraeasd
gt &1

Y 7 sreq U F FHTOT AT ST H FHHT AT IT0ET TH TR A AT E -
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(i)

St
AY: s 7
BY'= smgmeaa a9

4 [Afer f%. %) f 3 Foif @ua § e 9 § FA F aivfas aro i =
g f.at.=, § aoer 3eared x (TarE ¥ (Fh.&./fF . a1.9.) awatas Jee a17 &< -
A ® (fF.%./fF.at =) amriga 96 a1 37)

A ¥ (FF/fFare) ame=isa a9« a7 39) = g § (FF/fFa1E)
FTEATAS el ATT &% X (TATT | SATLTIT FATg<T H1H & FHI0T q1T 3T F % Fhag 1
1-% i F#+1)/100)

AT AT § AT FEF [%)] F FOT AT T H % Ifg T % FH = srwad a9 o
AT I H % iz - A F a0 T H % IfF ] x AT a¥ F qTEE FE F F
e # % F4T)

AT a9 % FUAUE 92 q19 32 H % #t 3 == 0.0016 x (vwfaera At Star)
£2-0.3815 x Jferera AT e + 21.959

AherT a9 AT TUATE 9T a1 3% § % 6 gt == 0.0016 x (STrera =i varT)
72-0.3815 x Ifaera e Tam +21.959

%Loading sy = sreTed A | AT HT wherd
%Loading ay = AT a9 | AT T Tiererd

3.7 =7 gTHTA

3.7.1 93faor ga=+1T

THTEALOT F FTE H ALRIT AT AT H T TRAA 6 FI0T AT TATa0n T STHI hl ATl

TfT Tataeer A deeft g AT & e afiady grar € af awad a9 § GTAr= 07 STia g STHo &
T T ITART 3 forw EF grar €1 it Hiedt 7 ATTREFRT TS ITHRT f&AEwor 3 FS10 A qrre AT s
=] AATAT TOET T [Ferer ST & ore AT ST

i, HTRfa® qTT St w1 gt g [[Afer B, %.] = & w1 s a9 § "gerr S o frm
FoT T GUa (AT . ate gver) x ariva ar 22 (G, F. / . ate =var) /10 + stfafiea are o=t i g

(Fferm . %.)

3.7.2 Jrgreqa T & doieqs 4T ATITHAT

AT A § FTTHTE STHAT IHeTH SU T AqIeAsedr & forw qrar=iaer #7 @y Srar @)1 srde=
T § AT ot a7 Jfers S § FHT TS JTUs
I / awfeas a9 Iuesaar (Rferas . %.) & w1r srsew af & gkl arg S=f & s

et fit wENAT
GCVLABY/1000

= FFBar GCVBay /1000 + FFSAar x GCVSAsy /1000 + FFLAar x
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et
FFBay = &a" a9 (2) § Yo § TAH SAqTASHAT F L0 SHTATLH S o T AT TTedqma=
GCVBgy: sameqa a¥ (F. &. / T, 9T.) H STATHTE T Tl FeA (¥ e oo

FFSAay= 3T ad (2) § ToHT § T ATTASHAT % FIL0T (AT S % qTF 319 Ao S TIaema
GCVSAsy: areameqa v (. . / 7. a1.) ¥ 319 Iafoa® S4a 7 Tahel FeA [T oA
FFBay= 3% a9 (27) | YaH H Th STTAsETT % FIL0T SHATLH SEF & G T dhioqsh Seq Tiaedie

GCVLAgy: sermes(a ad (. &. / . ar.) § aramme &7 9%t Fai e g

3. 7.3 9o = 31 9f3teET #1 wfafafear

fAmtor / qafastor == % e srear afRasET Srerwardt F oo swdnT § @S w srfafiad st aqeres
T & ST TATCIT e a9 | | TH =eT (33T STum F7F ¢F F3 T TR ZIET STHNT F T2 SHoAT &
e a9 | e f3AT S

fAwtor s<or ar afEisET f afafafEat F wor s af § gisfas o St fr 1€ wA (Rt 6. %) =
ITFHRIOT AT FAAT F F107 e F=1 @ud (@ &, &t 5.) x qria aro a2 (. %,/ &, af. 5.)/ 10 + 3o
Ft FHHT F w0 AT oAt @ (Ffera= 3. %)

3.7.4 7% @137/ §FT% (1797 SR faga gcyre) #1 3

T AFAT | T AT % I AT IHH Tgol STEHT A% AT / ITITET THS & FIAT & dF 7% SHRISAT % IcqaT 3T
Tt ITART U F HIT FHoll START T TF € 37 %77 H 70 TA9T T TgH S/ I8 T AT 001 STHRT
ITATEA HIAT HIAT ST G470, ST STHET ¥ ITATaA ATAT &1 qa aF ATH "l a7 ST i a & 78
AT ITHTNAT o 70 TFAT TH T2l TgH AT SFAT a9 & 0 et gRrsEr afafafa § aoq £ € st
3 T T SeaTee (Ffe A FY), SrwAT a9 § FeT ST Y IATEA & HESTAT TS|

ot werre gt fafer s & =T ¥ siew B Saaree F forg 92 5are & STt 9 ARy g gl

AT qY § qE AT / THTS ATATHFR St & forw it #§ st vt srom 3 srame i sosfy —

(i) AHAT AN § Heg T 70 Wiowa @war STARQr A T T 67 AT / THIE Bl HIAATET 3 HICT AT
St @ua (e 6. &) = (70 wfvera srgar ST=faT sne @ 92 T orea / Tars i ST F
FOT o=@ o1 @uq (@ . at. =) x Tar § 9ra dea a2 (. %,/ B, &t =wen)/10) +70
TTITT SAHAT ITATRIAT SATH T 7S TohH AT / THTS =l HTTEIT F AT ATT FHort @aa (e .%.)

TS THH AT [ THIS HOALAFT F FF ICNEA FH GIT % FT IcAaT H H FT[AT SATUAT T ATATHF I
(EsEEE RIS RSl

(ii) AFAT a9 § HeTs 1% fASa SAred § 70 TAeq @war STHRAr A\ T 7S AT / TS Hit HOAAET H
FIUT A AT & T FHoit @ua (Afermw . %) = (B 3oames & 70 vt awar ST=fRar o= T
TS AT [ THTS T FHIHLTAT F A0 A< Fq F (@62 Hot @uq (A . at. =) x Tam § qria sieq
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arT 32 (. &. / f%. at. =7var)/10) + 70 g Ioames & 70 wfderd srar STaiREr o aF 95 are /
TTE T AT 3 w07 ATEt | F 17 ot guq (e )

(i) e ad (R @& §) & e F R 70 sRag awar @ 96 7€ w0 AT / s ¥ Qe
IATEA = 70 TIaerd &Har STATRET (A . at. 5.) o aF 7 YA AT / THS & FH07 o &
IeqTeE x Tt ara < (. &,/ B4t =) /10

Stet
AY: s a9

3.7.5 agcqifaa aRfeafaar

T FT ST TUTAT 5 ATHTA O] T AA9TFHaT gl &, Tie Rl St 3w & warfaq wt g, ©oa &
T e g AR agt T ST awar s @ srreartad ahfRata #wEr srar g1 v sryrearfoa el
FTLOT ITANT T TS FoT il ATHAT a9 | Felql (AT =l ST @

oo aRRufaET F F=or a1 it g (Rfew &, %.) = var & g F Fr &
T X TATT H AT e ara % (B, %, / T, &t =.)/10) + "mgreter fore & aro st (fferms
5. %.)

3.7.6 7 iwofiT Ferf

&) e & 7 st fi 7w (@ 7 i) S 1w arwe ad # s O F siava AEfEse
STHFIT FIT FATuii Sort yamoras fom w2, 3% fgta & S fFeedt amer s s w 1w
AT AT R FATY, AT R Ot i sraar arfaa siaaa fodr =i F siaia et
FHA THTUTTT ST FA &q AT T80 g0

(@) ACEHT dF F FAT qwed a9 7 Afdee 3w g Gefha @ a7 = 1 adwoiT oWt '
ot € 7€ FHT & 7T (GAfAF srarar wid:) w@r Fata i S Gt e s qurt, araefea
forsret Rt Frodt = & siaid Sefl J=d AT ST F3 gq T Jgl gl

i " e e ST (e f qreran) (R %) = e 7 fod =i afegEET (@7) F
ATATY THFHE T IR 77 x TTo AT ST AT s=aq @@ (Frodt 67 sreaar) (&ers / &) x 10

ii. e 9 ¥ T S yrea R T (Rrfeee &%) = dare (@ / 8) § (@@ 7 e T A
ST @A — TATS (ErerE / &%) § qATAEd e | e aF At Iut avaq x Tl S steeEr
(2T) 3 AT THFA =T IcqT8 77 (27 H) x 10

i, srer srfafRer w=a (Aot sreaar F a1<) (Riftme &%) = vars & sra s=a aea (Mfeme &.%) -
drars (Faferms %) 5 yrea B strr arer (Frodt areaar) s=a o

(%) A arpeter A F AT T Q19 T = 0 8 a7 et oiv Hafa 2w % fore ara st ®9iaeon
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AT ol wefifa s & for o ot wiaer (Rfere f.%) = (@@ heofia S9t s @ s
¥ 17) (AMTEiE HeT) F ®F § IToq TSR0 HIT THTT THAT (STEHT) T AT + FEigq TE F
AT a1 e FoISTeAT T qr=AT (AT =5ay) x 2717/, %,/ B =t 5. /1000

(@) ST F o ardi S FAraeer ST ATAHTT T, A srehest a9 § Wi ewigw arw &< # 0 g

A ¥ o iy F=t wwia< i aftm go (Rt %) = ([ ot s s =0 +
IO AT FHoT THTOTT (ATLSHT) T qTT (HIT UH 72 /i) (A4 =5aT) + Taiiq % F aviq
Tt 1€ fastett 7 9T (WAt wan) x A § 917 gqted e arw g7 (. %,/ . a3t 59.) /1000

() =tz srfora srfafera s=a (ot areaar & ar=) (e . %) <=0,

ATT FHett At F Forg wro=fiaor i sy iR stférr=r sy g sl o= (Gis) = 0
F st fasea i sy

(@) afz, sifsa sfafer a9 (T arerar % are) (Mt & &) > 0, @7 sr=T & forw arfe
Tt waTaeor g st werew (Mfera . %) > sifSia srfafera = (frodt arear % arg)
(o= &, %) 79,

EHt ¥ g arfir st e f simg s st wfr ¥ ag st wgew R
(&) fasea = afSia srfafe a=a (Fradt aregar & a12) (Fag) F siata |

@) =tz srfsa sfafer s=a (fod aregar % ame) (ffeaa #.%.) > 0, 3w s % foro arfrr
Tt ®UTAEO AT AfaHTT wed (Fes) <l sfafad s=a (fodr arerar ¥ amg)
(EIEREREE DS
AT ¥ forg ardfig ot amr f s iR S s ¥ aga st gy e
(&=rs) s = st /g a9 o1t S wia<or aor AT e () (Rfem &, %)
3.8 W= q e T At St wud

AT a9 ¥ 312 & T a6 fafere st @ud = 3o 3ot gaq (ffeme . #.)
T THFH ITITEA (27)

3.9 THEHT e F T TF ATHAFA

HFTT T F AR SFITTT & qTT ATHNFT I & 02 7% [ Fort @ga
= JITEH] AT (AT 3.7) ¥ q1% G170 T F91 G99
FT THFE FEITET (277)
F. A 9 § o St @ua (FAferae . %) = Re somes § vy 3o ar aet (Wl FF) +
TERAT § Y o aTT Sort (e f6.%.)  + A Bie 5 31 faea it @dis (@ . at. =.) x 860) -
o e @ma . &t =) X=iwfas a 3w - 27775, &/ &.at 7. J10

g, A 99 § qiTa 39 St gud (e . %) = arvee ad § g9 391 5aa - &9 awar
ITIRT % forw it et @ua (Ffere &, %.) - e frerr F foro atwfas st ara (@fess &,
%.) — Teawre IR & forw Aiwntas st aua (feew &, %) - frE e % oo aefas st
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gq (fafera fF. %) - Fr«r EaT F o aiwfas set gug (Wi & %) - w3 @frd
o F o \iktas ot @va (e &, %.) — arar=dir =1 & o0 "isktas Seft =
(T FUR(E + TEATHAE [ GhioTdh S4q Fquasear+ TASET TAiaiedt + 95 a2 / gars
iRt + sryeartora wffRafaa) (Wi &, %.) + fora sames & 70 wfoera etwar seaiRar s
T AT [ THhTE % forg ort (Fafere fr, &)

T A 99 § AEHY AT ¥ 919 1T § T 9% amfigd 3 Seit @ua (A . %) = st

FI | AETNFT T Sot guq (Ao . %) + a1 S5 et F o amre=iga fi s s
srfarrer werer g st o (Faforamr ©. %.) % siavia faser &t s

T A AT ¥ 912 T @ I 9% qmdigad fAfire Seit gua (dide F awww 5. &,/ )

HFTT T F HREH SFITTT F qTE N & N2 TF GIETH1FT (3192 Zort aga

= JREH FTIET (([BfGF7 (3. &) F T17 GErA15d o7 A @9
FoT FHFET FEUTTA (1@ 27) X 100

T A AT ¥ 912 AT F T a% aefiga fafire st g (&g / dide Fr &) = e
FTITAT & 1T e | e % qrarehga fafere st gaa (& 1 . . / 7% 391.) / 10000

. ATETT AT (@&l [ 29) = Sremesd a9 § T2 & T2 g« fAfre a=f wua @ /=) -
e 9§ srfdg e Afore st wa @erg /=)

g CEH JguTe % a1e TEsdt AT ¥ AT 9% aEiea

FHE

— ¥TYRYT HEFISI |

4 TEHY FAT Tkl

frferfera et o forg ararefraer Fret il F7 — Ul & o | g Ay g

1. faega R 48 & s @i Mata qun Ffteg Gea w9 7 &= 3aameals

2. ¥fteq faegm a4 &} s a0 &l feeqa Saames (Gg-Sarew) # $uw &t o
3. @it # s e A e
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4, gregre fisor (Frsgee A AT i w9 e ¥ forg fo=m)
5. = grAT=fwIr
i aaiaefi a0 (TTETr O¥ ST AT § HeT aErd & F0T i e e ST

HATTLTHAT)
ii. ST/ wfeaw $u srqueEar
jii.  fAwfor =r<or I afEeEr B afefafad
iv.  TE ATS SEAT/ TS (TFF 7 fAga Iored #)
v. v sRidafeat
vi. Tl et
6 e g e fafirse it @
7 AT e g e Aftre Sotf e

4.1 fa=ra o

4.1.1 faga &iar # [ f[Aga A= arriaor

o = s smama & foru geatea ad g aremesd Ay R ffeer s seTe @ S
AT AT A= a7 ST & ToET A T ATAFT TG a1 3 6 AT A a9 T
AT T F F¥ SATUIAT 37 ATH(a oTt ¥ Feld T Geaihd T Holl F T ST

AT a9 | T | IT ART AT T FASTAT F7 ATT SHAT AT AT AFAT 99 % 0 G4 H ITHR
& T faSTet s a9 # ITART 60 T St At F FHE Giaad 97 A= #7d gU FA S F g
¥ Sosft

TATT Tearha a9 | Fhret o7 faeqa =iat # #rs o a1 gfa (AT aTT a2 | FHAT) § 997 F7 ard
e
AT Y F HI T FT HAT F FTS TS FTH(d o1 i AT T THE

(i) e a9 7 F+ft o &a & forw o=t geme (Mfeme . %.) = TECPSay x (A-WHRay -
N-WHRav)

TECPSuy: fafaa 7. al. . 7 e a9 # g &+l @ @i (0, #1919, S5 #2) & Fa st a9a
A-WHRay: 7. &,/ F. T 9 & aeerT a9 & [0 areqias 91Rd arg a7
N-WHRay: 12, & / 3. aT. 7. § srder a9 & arariaga «1Ra arT &7
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(ii) ke a9 (fo, &, / T, &t =) & forg sramedisa wTia arT 3%
N-WHRay= A x (D/G)+B x (E/G)+C x (F/G)

% : 5. ./ . 9ie 992 § srehers 99 (Tam) % org fie amw ax
g ; T, %. / . afe =ve § g & foro #ddt amg =2
T . &,/ T, ate gve § uara & o S aro ax

&

. fafere f&. afe =ve & sramega ad (Fram) F forw fie 3=t =ua

- rfera= . afe =ve & fiam F oo frdfidy o=t ara

- Taferae 3. afe =ve ® e % oo st oot g

- Frar % foro aft e s (Rre, Srdify, St anfz) & 3o oot @

Q4 oo

(F2oqof} - [ApT &1 & STeTaT 3¢ THIT F1 FTIFT aH1977 PSiHRAy X (PSIECsY/TECsY) # &7 &
TR FT F farw faar sTa

PSiHRay= . %. | &, at. =ve ® vara % forw fgga =g (srEdu) a2
PSIECsy="tafere 3. at. =ve 7 =t ¥ forg e s (srsdo=) arr 3w
TECsy=tuferas . at. =ve § fam ¥ foru 3o ot @aa

SsequAT | fasret &t wad &t faega fersror srar=far % foro f=me & 987 forar st w=7 81)

4.1.2 faga [Rafa & fag fAga Ao ara=fisor

Fitea it = & e & fFata & forw 2717 &, %,/ B, &t =, & sere |99 % Ffteg Fo1 &a & Fae s
AT g = frr st 21 sraea & e ¥ Rt § fad afs F awafas soareq e a3 F oo G
o Stroam) i =1 i srwee a9 # fAferfEd oMt & S qETe arETeEd AT srom

(i) AR 99 7 =wers 2 e Mt oo aintas st (e 6. %) = (EXPay-
EXPsy)*[{(GnNHRay) — 2717})/10

GnNNHRay : 7. %. | 7. =, 7. § war & e Soaree ffeag ara =<
EXPay . @ma . at. o, § wary § [aifaa @ o=t
EXPgy . ama . at. 7. # Stam § Faifaa e o=

4.2 Frfrdft 37 @ — IeITEA H FIAT e

%. Hfrdt g Fra=m EEr

FIIAT FHeSIT Seaht S ST, Tfaera vowus, giaed T3, TFa9d U @i ST Se7aT 61 TUET F2 F
orT ya=r StaeY 3eAaT FHIEOr ST FETEAr F ST a9 & 6 A a9 & oI Siae< g&7ar i qurEr £
STt
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o T aut % forw zatey arT ¥ Ruw v #, qafad av g St aro gw & worEr & srosf $iefdt fi
qTT I H AT & ForT Ui o1 92 6 T FI1 @I | & F2Te A0

()

(ii)

(i)

(iv)

et 99 (Tfera . &) & Aieias arT ot § Fwerdt st STy = [warg § Sy am =% (. /
. at. &) — e § aeatas it arr s (fRF. /Tt 9. 1 x wam § Hirfrdt seames (@ &
at. #.) /10

T F | a9 g€ = S F Jdrd T g€ x (19T H T T27aT / T ° SiEe g27d7)
FamT § FIIT FAAT = 92.5-[{50xA+630 (TH+9U) } /S| (HIF Semeq a9 & oy 8)
AT | AT AT = 92.5-[{50xA+630 (TH+9U) } SRt (AT sveamqa a9 F forw 2)

SRl

T - wtdera § T

og =gfaua § 74t

o= = wfaera ¥ gragree
re1ar 6. F. | T, &b, =, § FAAr a6 FAT TR G

TaTE = T T
HaTE = AT T
Hfeft : Fftaa e "
=T ; aaizT arT 2%

q. §g SATe ¥ fg S qorawr

AT qY § F1AAL 47aT = 92.5-[{50xA+630 (M+9H) } /GCV]
AT A § FIAA T4qaT = 92.5-[{50xA+630 (M+9H)} /GCV]

AT (FF) H 9T ICTEA H T HIAT HSAT % AT A9 (TFT FAAqT) = Y=t {Erfio= &
T IATET F {70 Tor| FiFeT it ST eTqar x Jiaerd o 99 Icared & forg it aiget & wy

IITEA § TH HIAAT S H1 TQqq) / /[ Xoo=1 ATT Ieamad (Erfiu=) & forw s woww aiger it
HETA SHAT

TATT (FT2F) | ATT ICTEA H TITH FHIAAT ST o AT FIAMT (TFH TAAT) = X501 {ETHTTT § ATT
IaaTed & O g S it g9 aqHar x giaed § 91T Saared & forw ey st § 9
STTEA H TH FIAAT Fofl HT TAAMT) [ D=t WTT IATEA (EU=) F o0 <6 9w aigee i
TATAT AHAT

A H 9O IAET H OTIE  FAAT FTAT F ARG IAqd (T SR dige)
= 31006 {SrfTo= & ATT IcUTET F Uy StFee & S9Tad auar x giaerd § 99 Scarad & oy

Teft FtFeel § 97T IR § T HIIAT FoA1 HT T(A90T) / X106 ATT IeATa (S fu=) F forw s
THH FTAAT Y FATA &THAT
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(i)

(vii)

A W W7 IATEd W W REEr e & 9Ia vfaed (T8 Scared araey)
= 31026 {ETfTU= & 17 SUTE F oy igew f d=rere e x giderd § 9T saareT & o

Tt Figel § 977 IATET § TAH FAAT FoAT F TAT) / 210026 WTT Ieura (=) F forg w<h
THRA FAAAL H FATAT &THAT

FaT &Y vATT (AT F . F. /. T aTia siaa fEfere arT fF @aq = Y5 (TFH AT | FeA
ATT A& (27) X THH qAC H AT Ieqrad & forw faforg arr & woq (9o &1 &, %, /fF. 91) +
Y1026 (AZ-ITATET FAAT § Fo ATT ICATEA (2) X TE-ICATEA AL H WIT IcqTe+ & forw faforg
ATT T @OT (ATT FT . . /7. TT)} /310021 THT TR AT HE-IcqTE F1Fa< § Tl ATT JATEA

qTT TR & e arr=hiaa fAfers aro &t aoq (ar7 #7 &, F. / 6. a1.) = dam & aria stea
fafore wror it Tua (Fram (Ffaea) §F S 22147/ T (F9E) T S g8T)

g ¥ Ta o Bt Bt g (ww e & F FF ur) = weErr § 9w saaed & o
TR feforse St ava (W7 &7 5. &, /fF. a1.) - da § ariia siaa @feree a0 i gaq (@
=7 f3. . /FF. )

q-STE § o o & et wers wE St (R . &) = fiv F vy 9w At &fore
qTT (TT &1 B, &, /fF. 91) x {(Ta (29) & a6 T Siaa< #7 o 979 Icq1Ed X A | 917
ST (FFHH TIAAT) H TIFT HITAT So11 HT AT T + (TATT (39) § g STEA AAT FT T
ATT ITATET X TATT H AT ITATEA (HE-ITATEA FFT) § TFT FHIAAT HoI T AT Ffaerd)}y/ 1000

7 -y o T

TH =i § 79y

T = wiaad ¥ gregre=

AT - 6. &, [ T, at. =, § fraer e A ihE e

T ; AT a9
AT : AT A
I« Ffteq o= w9
v = g "uer

4.3 gregree o
grEg o fAsr (gregio it 3T F 791 v F o A=) /g st

FA Tewe! ST H T ATAT § ZIESIS 2ram & St {5 F1iRed qIeT a1 a9 § -S4 (9 I¢q73) grar
T 9T =| TAT e ST g S F =g H AT S w2 2§ 5 % oy vt 81 resie fit adid) i i wed
& forw ararefieer #wew fAwtea e Smar € Seer s g9 § S99 % w7 # G Srar g1 gresee
TR & forn g wige Aeferferd -

Rufy — 1 : =g wier =g 1 Sros Afy e g2 gregee w wtaera Tl frue = F Bt srame ) it
T H A9 g2 ETES9 & AT % IAaH 71T | FF 2l
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Vi.

FA olt @A (S H) F T2TS S ATAT St = [(Srersd a9 # e areft gragiee &7 wfaerd -

et a9 | et arett gregree #1 wiaerd) x Fearargamafes gragied x 3050 x 1015] — [(3r4Te
T4 F IeATe / =T forT SURT o0 ST 1ol gregior &1 Ia9rd) — (Ahel el a9 § ScaTae / +F %
for ST FoFT ST ATer gragior T wtaerd) x Rearrrearates greger x 3050 x 1045] / 1047

Tt udt =% F o= e / Aferd ad | fAwa a1 gregiee & areaesa § Awe arer staea
grESr = fAEae arar gregiem #1 =gAaw wiaerd stta (Fea arar g / Reamreamtes
FESER)]

Tefaq e = & AFad a9 § awad a9 § [Fawad arer gregee &1 g = [{Ewa arer
BT 1 Yiaad et (Mt arer gregee / Rearmrearates gregem)|

e amies gregioe (TAUHT TAURS) = Arared a9 § Fieas qIeT (39) x 280 / 1075

Tatera Tt = % e a9 § Mg 99 § IcIe / 37 & o 3T &350 S arer gregiee &7
i = (STTEA § START 3T ST aTer gregioe / Reareaafes gregem))
Tetea Ut =k & e 99 | e a9 § IeATad / 3 & o0 STFnT Foh U ST 1ol gregioi 7
i = (ITTEA § START 3T ST aTer gregioe / Rearearafes gregem)|

Rafy — 1 : 72 s safar & sears shw s =1 wftvera w9 srar €, 99 s a3 3T i o= T vt
EIBE

i)

FA AT GUT (ET3E H) H H2Te ST ATAr SHofl = [(AETIT a9 § e arei gregre i1 T -
AR A et ATl gragior 7 wiaerd) x Rearrrzarates grage x 3050 x 1045] / 1047

Tt udt =% F o= e / Aferd ad #§ fAwa a1 gregie & araesa § Awe arer staea
grESre = fAEad arar gregiom #1 =gAaw wiaerd seta (e arar g / Reamreamtes

HEEER)]
Hefaa ol =1 % Ao a9 § el 99 § Aaed arer gregioe & e = [Aaed arer

BTES IS 1 Yiaad et (Mt are gregee / Rearmrearates gregem)|
Rarareaates gregiee (TAUET UAUH3) = ETTd a9 # FTfeas dreT (a9) x 280 / 1075

4.4 dYfft § F7 FUaus geresr

AT F7 S F F G4 AT F1e (TUATE) T2 FATOAT T THTS 1T I TAT R STETCHT a9 3
AFHAT AT % S AT AT HEH 6 (T AE TATH qTT 3 6 T 2T0AqT a5 6 AT F T A0

AT | NUAus | AfF=ar & Fweor Hfrdt F a1 32 § aivadd & o afaght s % oo st
ATITF B

HdTdT # 7 TTOUE & FHTL0T AT STl § TS FHHT 0T TOET A= &7 T2 3

(i) T (Tafers 6. %) &7 Fo0 o1 @I & Fqihids a1 Sofl § FHT AT T8 = o .,
Ft. =, § FoT 3Icqrad x wars (. %, / . &b, 9.) # awqata® g9 T 37 - TaTs
(7. &. / T, &t =) ® araT=had 99 a7 3T
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(ii)

(iii)

et
TS — eI a9
Frars - s a9

wars (. &, / T, &t =) § amarefea g a1 3¢ = vare (G, &, / ©6. af. 5.) &
FTEqae A qIT 32 X (AT F1F / 100 F FTL07 vars § ST a19 8% F a7 a7
T 1- wfqera it F15)

AT TR % FC07 UATE H fForea q17 7w & a1 27 # wfvew f i = (mars &
T T § wiaed gfg — fars § a7 3 § yfaad gig) awatead a6 arT 32 x
sfaerd / 100 & aTg] F13 % FIOT s a9 & fruers # grie

AT a9 # f*wred a7 &% § wfdea gt = 0.0016 x( %Loading sy)*2-0.3815 x

%Loading sy +21.959
e a9 # feemes arT 3% # whaaa 3fE = 0.0016 x( %Loading Av)*2-0.3815 x %

Loadingay +21.959

%A gy = Aremeqd a9 § witrerd ArfeT
% AT ay = e a9 § wiaera At

4.5 A=Y qraTAHTT

4.5.1 g7 aIFT

THIE F A W qEE A AIfq # qe aiEad F w1 sffafad e SUe i AEaedaar i
TataTer weE "daet qvart fifa #§ ger aiveads gt g srwed a9 # ararefEe sfafea sww & fow
FoIT ITANT & forw € grar &1 St Fedt F arfafvra S START fFEwer g S # " T S &
FATET TOMT e Aerer S & St T ST

Ttaer qaae (o &, %) % e e a0 | Fardl il ST ATl Jishiae aTd Sefl =
sfafer e oot =@ua (ara &, at. =.) x aria arr a2 (@, at. / &, 3t =5 / 10 + sfafewg am
Fot gaq (Afer . %)

4.5.2 ST T F 79 F JITIHIT / FFTF ZGT ST AT

AT A9 § FIATHTE i Sqaersgdr  forw qrarefEr 71 awfers Su # for oy et StTar 81 s
F H Sarew $ua % wiaerad gr [Afga S it Fwrdr fi S

AT/ AF T Lo IUSEAT F B AThelT a9 § Fichlas arq ot (FAferawr f6.%.) v wfr
= FFBay GCVBgy /1000 + FFSAay x GCVSAgy /1000 + FFBay x GCVLAgY/1000

et

FFBay= S&@a a9 (277) H oA H T SATeLAT 6 FHTL0T STATeH S8 & 919 FTaraTg Tiaed e
GCVBpy: sreameqa au (. &. / 7. T.) § IrM9Ta 7 TFed FATLRF oA
FFSAsy= e a9 (27) H THH H T ATTAsETT o FTL0T SHATed SHF % 6T 16 dh{eqd SEF AT
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GCVSAgy: sreams(a a¥ (. . / T, a1.) § 31 SfeTh o= &1 g9t Fal s o
FFBay= 3T a9 (27) | YaH H TIh STTAsETT % FIL0T SHATLH S & G T dhfoqsh Seq TiaedTia

GCVLApy: e a9 (. &, / f. UT.) § a2 Jafeqs o &7 gaet el s god

4.5.3 f3gfor =77 a7 gRgrsar #1 afafEtaar

fAmtor =T & e ST afatafat F o STEnT § A1 T S AGeE® o1 ¢ ST AU e a9 #
THH FHT ATS SATUIT| HTF F FA T STHLOT ZIET STANT 6T TS Ho( 1 1 T A0t a9 H =er =237 Srom

fAtor sor 3 afasmT f afafaRat F Feor srwe af § Tsda ara St i FAA A (R . §.) = s
#r wRfAT & Feor A St @a (@ . &t w59.) x wria arg g2 (. &,/ . a3t =5/ 10 + o i st
F FHTLOT ATT Fort wua (Fafere B, %))

4.5.4 T ATEA | THS & ATAFT (T T Fo=ga 3earaq)

7fF s [ T a9 & I AT ITH TEA STHT AE AT / ITUTEA THIS F FAT & Al 7% THISAT 6 IITEA ST
Tt ITART U F FIT Foll START T TF € 37 %77 § 70 TAT TF TgH S / 98 T AT &07ad1 STHRT
ITATEA HTAT AT ST TATY, FHSAT ITHNT ¥ ICTEA ATAT FT T qF ATHA q@l /AT [0 5 aF F 75
AT ITATAT 6 70 TTAT TH Tal Tgo S| SHAT qY &6 I Rl TRATSIAT TATATS H @IT T TS Hol1
7 BT T FeuTee (AR AL 2Y), Ak A § FA Fo AT IeqTET F TSAT ST

ot werre AT fafer s & =T & siew e scaree (#frdidY) % fore 92 zare £ wuraEr aw ang gt 2

(i) AFAT a9 F gerg € 70 wioaa @war STNRGr A I T THH AT / THIE AT HIAAFRT F FHI0r a0
St @ua (e 6. &) = (70 wfvera srgar ST=fRaT s 9% 72 T orea / Tars it ST F
Feor o= ot =aa (@ &, at, #.) x v § wiia siaa arT a7 (. &,/ &, &t =ven)/10) +70
TTITT SAHAT ITATRIAT SATH T 7S ohH AT / THTS =l HITLTAIT & AT ATT FHort @aa (e &.%.)

TE THH ATSH [ THTS 0 HIUATAT % I G ATAT IATE HH o Fe IcATEA | | HTAT STUAT

(ii) v a8 § werE 1€ R Iare § 70 wRaa awar STNRAT A 9% 78 Ared [ Thrd it srafir
FIRT I AT & A7 Foit @ (Rferaw &, %) = (B scmea & 70 wfdera sraar swafiar s 9=
TS ATST / THTS T FOATT F F0T et & & GFa T |@q (@ . af. 7.) x v § 9
dea arT 22 (. &, / &, . =ver)/10) + fEea Scared ® 70 yiaad s\ ar STAiar T a& 95 a1 /
THTS T R F o aredt & & q19 ot @ (Faferr %)

(iii) ArFeT a9 F s ¥ forg 70 wivea avrar SwfaT (@ didt / ag-Sames) s 9@ 78 v AT / 98
F F1or 9Ty It (AR . %) = {[70 wfaera emar swfiar (27) o a7 TRy A@ree / 3are i
T 3 IO T — ITATaA F ATT I<ITEA * ATT fATree Fott @oa (W &7 . F. / 7. 71.) ]} / 1000

(iv)  arwee ad (Rifers f&. &) & siieq % frg 70 wRaa gwar sm 9% € w60 g / 59018 € s
IETE = {[70 FfFerd sraar IwAHrar (e 3, at, =5.) o9 aF 95 Yo" A2 / THe & FHw A fHga
IeuTa x ATha arr =% (Fk. %,/ . at. =) / 10
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Sl
TATE : 3T 99

4.5.5 FgTia aRkRgfaar

I AT FSAT TOTSAT Fq ATHTATHRLOT i AELTFRAT It g, TS Al ST ITART A warfaa w1 g, 5 &
T yaree g A aEt T S "ewar siw 28 Aegartaa aRafa w2y smar @10 o et F s
ITART & TS FooTT T AREAT a9 H F[dr il SATAT g

(i) st aRRafET % wRor T St  va (@R & &) = T § aeeEiET § FRw EEa
FST x TATT § AT sf|a a9 22 (6. . / f. af. 5./10) + TarT § amar=ga & H10 arT o0
(fafera= 3. %)

4.5.6 T IFCNT F57f

e & 7 ot & AT (AtaF A1 i) e a7 s a0 # S H T 9F & ofaia fafHiete ITHEdT ger
FATFLONT F(t gwToras foraT AT, F° At f T St 9T ST ST 59 9% AT 0] g a9,
AraT=RET fastett fata srerat arfae siaers fodt @i % siavta ST a=d THIorTs ST #3315 T T8l g

£ R e ol S s | 2 e L A R 2 LA R B B e I R R E A Pl I B E R T
FoTt T ATAT (AT sreram quia:) #1 fAata £ 72 fAsreht /e srowm qorfe srarefga e fAata o =i
& ST HoAT T THTGS ST F g TT Al gl

(i) == dex greq FwEAr (fudr i areran) (@fems &, %) = fer § frody =im sfagzar (@73) %
AT T {7 ITE (AT X I f3ham St arert s=ra ever (frody 6 areaar) (@ers / 82) x 10

(i) oo a9 § a=a e v B mr (ferw 5. %) = e (&g /) § (7T 7 e T o
TS ITANT — TATE (A / &%) H qm=Aiaa e & e T fAfose ST ITART x fudr e
ATEEAT (27) F ATHTE qHIT G&F Iq7e =914 () x10

(i) v srfafer a=a (ot areaar F go=ma) (Mfeme @&, %) = vt & yrea a=2q aex (e &,
F.) - srare (fafera &, %.) o yrea foRar s arer (ot areaan) a9 987

, 7T ATHAT 6 F AT TATEA ATT L = 0 7 AT 3T T 2 F Forw o oft i

AT oY Fefa & forg ar st aivads (e f6. %) = (@ =i st o (@ &6 i 1@7) (Fmte
HaT) & FT H GToq TR ol THTOT T3 (ATCSHT) T AT + Haiqq % & a3 a=1 T fasreit i /T (AFraie
=eT) X 2717/1000

. gt & form i St =utaer i afarer w9, 7Y arhee af § A eafgar aa a0 A @n
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gt & form arfrer =t =aiaeer ¢ sy ge (Rferw &, %) = (@i oot a9e & =9 § g
FetEwToft STt JHTOrT (SMEEY) i JHET (§1Y Ud Y 99) (THSseUd) + SATAHTT e & ofaiid AT A T8 S0
#T ATAT (THESAUH)) X e a9 § 977 a1 ar7 a7 (. F. / . at.) / 1000

. gfe, st srfatea a=a (fed segar & 9re) (MtEa &%) <=0,

Fot T & forw Aafea i Stre s stfemme weew e srede Y whwar (&) = 0 % siavia fows #r
ST,

¥, =te, swtera srfafera a=a (Fudt aregar & arg) (Al @&, &) >0, i st F forw ardrr S =aia<r aor
arfermTer werew (fafer= . %) > sfSra srfafiea s=a (o aregar  amw) (Ffeew &, %) 99,

st % forw ardi St At i ST s sttemmer vy e st sk (&) = afsa sfafea
Fa (Fudy srearar * ar=) (e . %) % siava e 6 s

3. 7te, srfora srfafer s=a (Nt aregar & arg) (feme &, %) >0, 3w st % oo ardiar st saraor aur
arferaTer werew (Ffer B, %) < srfSia sifafa a=a (frod arerar & ame) (W= & %) 79,

AT & forw ardir It & o s sfemrer weew e e st (@renrs) = sfSa gg ard =i
wrqeer aAT st ey (FAferae &, %.) fawa & s

4.6 2 & e qF AT S A
ATYTENA a9 | 3TE 7 e qF &fres S aaa

HTURHF 79 F 7T ¥ fE % Tt Fal =9d (& eaa 6.E, )

_ o F9 @ (T w4 )
T O OHASET 3UIGE ()

) ) TS T Fa wed (e )
FURES 7% § 9 & 7T 99 T T we e = SRS
- - o HATE 304G (T=1)x10

4.7 AT e § e Bt F=t gaa

i. e ay (Ffee f. %) & a=figa T St @ua = sraaa a9 § F ot @ - e e
e TRt ot waa (fferas . &) —Fraer e (e . %) % f arefas s=t gaq -
gTES o 7 e & forw |ishfas ot (e . %)) - &0 Hfrdfrdt froeros & foro aiestaes ot
guq (e . F.) — A= ot % forg gisfas Soi @ud (A9 JUHE + araame /
FFCTF AT AIAHAT + TRATSAT TQAEATEAT + TE AT3A / TH% FOATT + STTATAT
atefeerfaan) (ffer= . %.)
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ii. e a (R . %) & st squem F a1 ann=figd 30 St guad = e a0 |
T o et gud (Ffer B, %) + fudt Fsmr & gga F@wofia s=it e (e
. %.)

iii. ST AT (FAE / &) = AU a9 ° e ¥ e aF @Afree S gud (&g /E) -
araTea | st frfore o=t wua (e 1 #)

v, IS T F HTTEHT IO 3 O ARG T § T 9w it T wed
T I 3 oTere =_:r:‘an=:=f: T AT AT S T o A i e
B T AT SO0 (EA)

] . _ N . (ETTE
HTA g H HTHE U= & ae HAEDDd e 4 372 95 aHte 51 @uc | |

FTHE 3OS &5 9% OAEIEd O T3 @09 (| HTHI 3.5, )
- T OAF STUES (290 x 10

TIHE

— ¥TURHT FAEIE (—

5 TUHST 3A%E

fAerterfer & 3 fore araTefreeor et T 3avF & § fAsiEa B @ )

R T SwTRar

FATAF 9T STIA & FILU HAT T H0 e AT
AT FT ITA

ITE FHT

Fer T urET § [erae

EIISIERIE]

e & e TF Afore St @Ta

. AT T2 ¥ e i o=t T

5.1 e ermaT ITATRar
T g AfEaatad Fn § F79 dquar 3T 9% foEme T @ g (i) =7, Sy, are, et oty akta
Fod AT 6 HAT (i) AT AT S=9 ST A (o qrorreasy [a emar & st sreamag s AT Scara

grar g (i) S TR F @ AT (IV) ATRETH FEE AAT Fod ATl FHH (TEAAAT 39), AT AN § FAT
BT, et it AT § qRade zeafs o1 5 s soaaarst F e § 9% g1 8 scants F1h 39 Fh! & F1
I AT TAET AHAT FH 0 Al g SEE S8 STHNT ¥ WiaEd YA I=qT g1 UH "vHel § e o '
AT FEAT TR

® N Ok wbdh-=

(i) A=A }Y E-SnaeaEard
%, fAfde SUwrFarel g S9 MEr & 9% FIEE F F0 q9ar STAET § T F qHdT § gedrae faegd e
FEregaear wroTt |fed ST F7 S0)

w. g ATEe T I 6T S
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(i) =f% T H2=7 T &waT ITTR ATF LT 92 95 Fieverd A7 ofd g a7 Femrasm 951 33T Srusm
(ii) 70-95 ftrerd aa & &T9AT ITART g FAEST F2AT STUT)
(iii) 70 wferera & % g < 221 9 o= 78 o srosm)

T AT TERATR =TT 22T (EdY), 9T remfia R S F 39w {Aam, ana g fi SaE SN a99qeqaq
afafa (TwearsE) #1 gt G s = 2

F. A U HAT AATT AT STHIAAT AT TRAT H FH &HAT STANT o FHILOT ATATHRL 9¢ FF=1e fFFma strom)

T SATHTENT a9 erATa 2007-2010 F T9ATT Fg ST F ALY gIRT 2008 H srfaf=a AT gq 7% fAeer Aifa +

HAHTY 9T HAIT TG AT FIFA FT 2ATTF [AwGT AT g1 TR F goad Hifq F aga Ioarad anra it gt
A gU HATHT &AAT 1 AT & 7| Faraq eHar 98 AT 0 g d8ar START &0 e &g o= B
SO ST 36 Srer U, A g § O i vt sut der whes g [Afdee sedrear @ ST aemT
THTOT T SreeT 3297 It Hatdd GeqTiid dwarsti, IcATad siT Foil STANT T JTUT FIAT &, F FTeqT g
TH AT TeT Y AT et ST gy aga i St S g 0 goara £ aiveror st A ST gedt g,
T sraeTwar g ar

o, T GAAT H AT T A erwar TRAT ITATEA Y AGLAF STHIAT ¥ ATAT | 7ferew gredt § i ey srfgrars
ST HT 3777 ITTT sr2raT weget fsht 3 srwafda &2 faar sirar g1 & "ammet #, avwe & fif s/ s
FOTTSA o FTLOT AT ITATET oh IATE o o STTAreT TR 7 START ST=ATag T ar Sar g e vey ahefeafaat
H AT T HT AT FH 9qT 92 3677 S1av g Srees weor gfa vs & swifaar S it @ud dtes® grar g s
o g & o siafa gy sirar g, F6e =g ZRaT 990 &7 y=med X | 02 3T S0, ST S8tere araTeiane T wied
RIS

7. st giET e e sfRET awar giar somes % gar gn, ZRAT S9 % awar san e feEme
ST
(i) ATATARRUT FTCH S AT

% HIET ¥ 100 wiaerd, 85 wiaera ¥ 70 yfdera 597 <€ U< U {60 U I=1e" 227 F A4 9¥ 9
AT F10F 95 STaerd | = 70 Tiaerd @ S99 a1 | I afaerd werdt 0.02 S, sta uHer gran
2l

g, FY AHAT TTT F TATS T T0MT T4 Th1E & iy S0

i, SrfArRaw sTHTEs A/ (S.%./THE ZRAT) = (95 - wiherd &war IwEnT) * 0.02

ii. ATEAEAE ALCTEH SOl (SILF/THET IORAT) = ATUE S, S.H/THET AT — ATEF Fo(0
ITART FT AT ofed, 100 TAerd T@r AfT F AT STHN AT qeldl o Si../THE
pEe!

iii. AT STANT F T9TH &g (F) AT (@) H 7T v = =gaaw w2 o= B smom

5.2. a9 a8 T ST ¥ qe=Ta G4 1 df fd & gE g

AUl ITHIIT o AT @S g1+ AT AT FERT (TAT ATAHIA) F FILOT STHIAAT HIT TALAF 92 g1 S1am gl FAT
FT 3T &I & A1 I % T (FIeg TIE A7) H AqITEF Fo1l 0 @Uq grdl g 3T R qrareraeer S
ENEAY

i AT g A -y
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F. Ao STHLUT T AT
TH ATHTATHRO FH & daid Agedqul ST, S aa g o 999 T 38 & 399 U §aT § %
LI Fleg TTE T FIAT AT 8, T AqHT =1 [Feaq g -

i urEA R

i, wehed frwy

iil.  gre TS

iv. frRre @ gt

V.  HTd STESAEETEE UsaiaT U fRgue
vi. IR, Yheee v RrEtee weee
vii. e F
viii. R I fe gt

ix.  gree o gfer Ry, fguw de sEiie HEa
X.  FET TTSAETEE FRMT

xi. IR Ftrae wa
Xii, g ated [ ueuESy
xiii. T

Xiv.  FE AN o T T TIE € STSA ST FHIeE LE 7T
XV. SIS 3 &7 267 SeEy

Xvi.  TEET

xvii. e fare T

w, fAfdee ST T UH ST F 9d g #i S A @ud U S6E TATE & 9 § fawga R weqa

FT MU ATHATESE ITAFAT T 9% AT To@d qiga T8 F90T fit S0 & 7918 F 09 UH S qeaes
ST & FHFaAT AT FTee SIS 3T FTE-3TT FIAFATT & FIT &

T, 9IETTIA Y Flee TETE-3T & FHILO ATEAad Soit g & Sft, #./0w & e # sfaafd & soft s %
srfarsha® 0.03 Sft. ./uw & AT F srerefia grm)

ii. AT TR0 T T 07T

F. AT (ARiAl) F 2 g5 g 0 qurer {e e 7 it s, s forg sifafer Fies w2 o 71 gmar
[ERISIECIE S

(i) (\TE F F Iy Twdt R 7Tl S - 7 & o gfy vwdt smtREr st i aria s
AT Tad SEH 100 Tiaad -5 57 ATiHe gi) X F2Te T & Heid § ATHE STH AT ScaTa|

(i) =8 FST g 7 arits T Seares & fararior T stTo arfs 78 § e steaTas gria 1 aar ¥ S
TF|

(iii) ATTATES ITHATEFRT T TF SO EF S0 AT F S UH SqoTTad ST FT FhaAr 9T #ee et
AT T2TE AT FIAFATT  HTLT 2
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(iv) TE=TIT 3T Fiee TeTe-aT & FOT Sft, F./0H & IR § 30 areqtas Ho1 gie it gfaqf & Srosft s
stfarma® 0.03 Sft. %o\ & =T F srerefia grm

5.3 ST T ITANT

1. THIT o g T o TART H SATAEFT SofT @ (7w T 7 gl -
&) -FrwrT afgd Fie F w7 7 TET F TEAT H Tds T2e-377 § T F4 H
@) T F =T H AT F TR AT sy H|
) T o wT H TEAT F TN T srater #)

2. fAfdee ST g7 I =07 F T FEHT F FOT 9 6l ATTASHAT 1 a5g o AHAT & AN 6 oI aoF
FEATeSIT Higd faeqa e fereaaia sweor faw s

(i) ATHTEREFTOT T T -AETFATE

F. IATH (AT, T TEHIT & A F STqa F00ag aiis o T9IT HT T H a8 T STy o,

AT % ITART &1 TF ATHATT ol gl A =0 Faer § Iuarer f3ar 5 war & T afe afaey § wretas a9 i
FHT % FHTLOT TEAT AT START FHAT AT & A7 AT Sreius £t srqata & G s

@, qT & ST A et #, Afdee swererar g d9 i st et astg & T F =R G T
&, % "y /s faar Srowm)

(i) TR FwTER T TOET

et we=or &1 3o R sro
Tt At g (S =l fow & gfam) = (185*S + 0.625 * Uiee + 0.443 * Uehegw) / TH &  FRAT S7uTes

= 1 FfT dwr =X 9T # $iT F % 1 ST Gy Smar g

= 0 IfT AT @ 9T H T F T 9% ST A AT St ¥

Tagz = BT I 9T ST T T 7w & F T i qm

T = W % QT € START T T TR & § TR/ T U=0E/THAT hF 7T

5.4 3TH ATAIT

TAT I AFHETSSE ®T § Z1AT ¢ oliT THHT (Hafae 99 § srat=a o s i siraeaswar g, Saw gregee
At AT &ear 2 o et § wfiafdd g1 SITar g1 /e S5 IS F YHT AT ST HIAT F Y U 48 |
120 = T 60-80 TfAerd AIe I¥ THATIeId gIdT gl 3T, AT FATHT AT Fa AraAFaTze e I

F TTAEATIA/STT=IA | AqCHTES SHofl il AT AT § @I gIdl gl TATT, T Il TTTEATIAT/ TT=TT 6
FTLOT ATHT RO F2 $T AqAfd R

(i) AHATAHTT T [E-AEaqHaqTg

&, AT IR ITE F AT |/, T §431 § IF  AFHISgse Th A AN By sar g e
AT T AT 4-5 37 71 2 Foresr @9 sreatas ot @vd 2rdt gl aqwre J, "Td- g 3o
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Y IS F, ST HEIT & AT THH STTAAT g AT 48 HeE T § ST TH THL FH STACET FoAl ol

gId g gl
@, TH U ST F THE ST A5 T & S A goAr o & rerefi o R sowm-

. aﬁﬁmﬁﬁwaﬁwwmw%w@ﬁﬁmﬁaﬁww%wmaﬁwﬁm IH
¥ 9% B | T T, TEAT ST AFST SAH T B F T TqT T (% 30 ITF F TITEATIT F FH0]
T AT FoA1 @d § At g g% 8l

ii. TS FIT U IS AT AT g fasharet HT {30 T w7 araer i g

(ii) YTATA T FTTH T AT

T F ATEATAH ST & AT T ATAFAR 0.04 S5 /THET TRAT F e TR A SAqAfT &F [T,

5.5 &IFel i TUrET 1 g gHT

TS FHIA T I[OrEAT AT @ T ST W2l g S| w0 ST it gHar 9T Giaad $AE 92 =T 8l
FTIT T G I[OETT & FHIL0T AAAL 0T AT H FHHL T Ffagfa it Sro)

(i) ATETEF 3 TE-Ara9THAT
T AT o 2T T AT S\ AEwar Srw) 7t FE 9 f9w=1ar gt g a1 fa=1ar & F10r g arer aredtas®
THTE o SATHTT I¥ ATHTA 0T AL H AN A7 10

(i) |THTRTOT FTCE T AT
F. FIIT T UTET | FIAAL T TLaT T T 21aT g, ot T fAeatertad ZiRe Sra aemor

TR ST
TFAL FT a7 = 92.5 — (50* T+630(TH + 9 TH)) / ST

et
A =Fa ¥ TE £ 9 (%)
M =74 (%)

H = zrzzio (%)
ST = £, e/ 5. .

g, Figee T 7ear H7 faforee s guq § AT a5ar S

srfafara ot @, AT 7 S FAundl/.= Te7 a9 § gfd uHd IRt FrEe £ et o /AnET &
St e X (e 9 7 Siaer T 3eqdT) - e a9 § qiaere H qe3dqT/(TeT a9 § A< i 58dT)
5.6 st sTaem

i, ST A % T AR g AT AT w1 2014-15 % e 227 92 o a0 g
i, FTHTATHTOT FTCRT T TTALTT FEA FT AT Felel HAAT FT ST F [HFA07 F TL HICRT F BT =7 AT
T T & I 9% AT F F=9ET gl T, B ararei2or E #i T30 w3 92 S fudr JieEr
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iii. ATATATESE ITATFATSAT F &1 AT TheThT TATAT ST (TAdT) ST 3 39T 3T, aea aeaTe i 394 32
T AR (TRATSHET) TAT Fo11 2e7aT =420 (A152) g ARt geara Sot o aiiversnt i 97 S
BT g, AT I 5= il AT

iv. TEHART AT T FATT T ATHT LT HF Sed 393 T dR] 2

5.7 3T ¥ 2 o faforee o=t "aa

AT qU § T2 7 e 7% fafre F=it @
HTETTT T 12 & 712 TF @ ot @i (1. #. / 27)

T FATET | Aeras 7

) _ ) FFE T T EYT |55,
HURHEA o1 F 9 § 1T oo ATse FA19d = — —
ce Drel HAHADE SodIG Lo tx Ll
5.8 arar=fiza iz & iz e &uf ava
i. orweaT I § qrETFT F FIAT @G (. F.) = ST 9 (A F) T FT F9T @9 — GrENFT F [0 arnlaw s
(. )

ii.  smETTYET ATATE (E15E / @) = STy v (e / @) 7 7 G i qw [ Zot @gd— argreya a9 (@19015 / &)

7 gfergf=ra f@foee ot gua
ATz a8 3 e & e e e S e () o B s ()
FURYA T3 F 7T § A FF AT T wed (——) = —
C e T OATE 300 v 1l

- ST ATATA TR (EF31E / 27)

6. TS : T R T (TRFA-TT W)

fAmrterfer & 3 fore areTefreeor et #:i w60 % A uadt 37 qeex § A fFar @ g,
1. oot gt ¥ urasT

1.1 SATEE ST FILFT el & [o7T sk UL

1.2 fRee | frére & T fimT

1.3 SATEE e ® / LA WL H THAHAT

T e

farega frsror (smanfaT i &fea famm @4 & Rie @i =-3came 4/ % =ata)
wiwar & aRada

Ieare fsor

wre | =i

qr=AFT =T

N o o A wN
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7.1 viaCofig GQHR (TR0 9% aeaiT AT § g2 aaena F FHr A q@iawer 3T

ATFTHAT)
7.2 I [ AFfead o SgaersHar
7.3 fRwtor sor v afasEr i afafaf@at
7.4 AT NEAT/ T (T A g e #)
7.5 st wRfafad
7.6 swefiwofiy St

8. WAz q e At st gua

1. Tt TR A IO

1.1 712 FiT FIRFT BT ¥ g F1% FI #1707

ST I LET A T TART AT ST § AT ST GTAAT 92 SATAT & FF01h ST ArRaT AT gl § i I rd i
(FTIEAT) H TH TG F TAT SATEE AT HIFT BT H TH W[ F &7 H AAAFT qTT S0 ST g1 Tt qal, et o
faferor grer vy ot gt oft a7 STt FitE w wrew arty & wfagfd aq st sefat i sraeaewar gt g1 ==
farfereor gTfA=t & Ara-Are A sraferes S o grieat ot gt

SATEE 3T FHIVFT B H I 3T Hl [ET % a9 § TRAAT & FH0 Soft @aa § Tfad grar & e s 49
T o1 fAoaree ot wfvafaa g1 Srar § si ot F1eor & Aeaferfad ToET & SIqaTe ST it AaeTFhar gl g -

TS e ST FHIAHE | AIAAT AT FIF e [ S90F2 % T T & (o0 qrare=AaHeor qeiHor) et
e FHieor & SIET e a9 § JerT ST W@l gl

N-SECCAay=

+ + + + + + + +

{0.00149 x ( AshCKay - AshCKgy ) x COKEHBAY x PREFAY }

{0.00145 x ( AshCLay - AshClgy ) x COALHBAY x PRBFaY}

{0.0023 x ( AshClay - AshClgy) x COALHCAy x PRCXay}

{0.00236 x ( AshCKay - AshCKgy ) x COKEHCAY X PRCXay }

{ 0.0142 x ( AshCXay - AshCXgy ) x COKERBaAy x SECSPPAY X PRBFaY }

{ 0.0148 x ( AshClay - AshClgy ) x COALRBAy x SECSPPAY x PREBFaY}
{0.00671 x ( AshClay - AshClgy ) x COALRCAy x SECSPPAy x PRCXay }
{0.00645 x ( AshCKay - AshCXgy) x COKERCAy X SECSPPay X PRCXay }
[{([1+{0.0161 x ( AshCXay - AshCgy ) } ] x [ 1 - { 0.00481 x ( Ash®Kay - Ash®Kgy)}]) -1} x
SECCOay x ( PRCBaY + PRCCay) ]

[{0.0161 x ( AshCXay - AshCXgy) } x SECPC x ( CRPBay + CRPCAY) ]

N-SECCay = . & /& iuue & gor arri#<0r % 7 syse a9 4 3197 S9f @9 3 H1967 S1¢ F1F T Grardiad 9e%
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AShChay = gId9a (917/ 9T%) 7 STFerT T 7 d10% ST FIRFT F [0 FIo7 TRawT 7 7o F 91 e
AshChgy = gf3o (WTX/ 91) F STy a5 & F10F 5T FIFT & [T Fier TR & 7o & 97k i
AsHClay = FI3UT (I7/ 9T%) § ST a6 & 10 ST BT F [T F19er qRadT & g & wilka dad
AshClgy =  GI39T (WTX/ 9T%) T STerreya T & F10F 1T F1FT & [T FI7er TRTdT & TeT % 9TRT e

COKEHBay = St %,/ du=mer & ayrer a9 & #10% # #1% % H7e97 & (31970 a19 579

COAL"Bxy = ot & /A790F § spsers a9 & &10% § F19e7 % G679 & 319 ar7 z7g=

COALHCyy = ot &/ HTa0T § srerd a5 & FRF & F1% G779 T (3190 77 79

COKEMCay = ot & /H0909 & arerd a5 & F1RF & F1% # G779 G (3190 79 379

PRBF 4y = dgame /3 oT F grerT a5 7 seres wiva & gl SeiTET SgIT

PRCX,y = dgame /3 v F grEerT 7§ FF § agiend earaT JgIT

COKERBay = Haiw/A0a0a § arserT 9 § soree Blae § 3190 #i% 5792 a7

COALRBay = #1%/ due0w & srser a9 4 sree Biaa 4 310 s19<r 5792 a7

COALRCay = & 715/ A0s09 & sirser a9 & 1R 7 (3190 F:1% 379 &7

COKERCay = #1%/ A0w09 & syrser a9 & 1 7 (3190 F:1% 379e &7

SECSFFP4y

1 &/ fHug ve ff F arFerT I F I [427 T Geiz GIT G (G102 iR digad Fof aga

= {(PRSFayx SECSFay) + (PROPayx SECFay)+ (CRFFayx SEC P ay)} / (PRSFay + PROPay + CRFPay)

7T
PRSFay = & faex/ ddiue 4 szer a9 7 fiex d97 77 agfad seqraT Sq97d

SECSFay = off. & /33 & s 79 & fiex @77 7 dqioa s SIgarT

PROFay = e/ didive & syaer a9 § @9 9eie 97 F7 dqiad eqaT g7

SECOFsy = &t % /31952 7 e a9 § e39 T 97 F7 Ggiad Iq1aT JTIrT
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CRPPay =  &iUde/ &efina & siserT a9 & geie #1 G417 o7 @0 Jq97a

SECPPay = ot & /3t / fefive & srserT a9 7 9oz #1 @¥iz #1 [3fe 3ot @vd 3% (= 0.50)

SECCOsy = 1. 7./ 7% FIF H AT T9 7 [1975T FIT @I FIT SATT

PRCBsy = & aweT #iF/ T & grmeT a9 § 0% F @F FT GUT F7 dqiod IeqET T
PRCC4y = awa wiw/ I & srreT a9 § BF § T FT GIT FAGIT IOAET HTIT
SECPCay = &t & /3 7 & 77 #1 @7 1 3192 ot @ (= 0.96)

CRFPBay = &/ ST F grmerT T 7 iU F 97T B1F H @EF B GIT IFIT

CRFPCay = FFF/ T T GFAT TG H FIRFT T T GRIT I GIT ITIT

1.2 e/ 9 & gegfaar

AT g 319 28 (FIF 1S T TIHTSE ) & T AT 11 00 @O gl gl T[S g d7eh ga9 o< fuei #
T AT FET T3 ST ar sHe fefw § e F afoiwa ST F =1 # afaiea IS aaq g gl few 7
T AT FT 9T U F FETHT a7 7 F gl (He § i o i guaq 48 fF.ar./ == & 59 frur./z= gr st 2
e o v e § FErT T,

o, e & AlOs/muerdirs 1 g2 U wfaerd Ffag & waar fRiax it #rd= 3T & 7.5 Fh.UT./27 I2=T ERih a8 Folt

F gev ¥ 7.5 Forum/am et f8eT x 8.80 Uw.5F./ fr.3T. F199 = 61 TH.F./27 g% (6e % Tra< WIAT SITUM|

TREeTAT ; e e F TaTe F1d FaT @ o7 Toe § THEHT 9% U AT T THE T g g
g, fev/iee § vegfuar  arar=far gq At g searfag € -

e a9 § e / Tee § v faT # foro ammrefga fafare st i aaq gere st
N'SECASAY=°061 X [(AlsAY - AlsBy) x PRSPay + (AIPAY - AlPBy) X PROPAY]

a&EWAY=%IWﬁWWW%W%WWW%WQﬁ%W(Gﬁ. et [ ST
APay= AlOzamFa 99 & S % # e it amaT (71 / 7, ga@n)

APsy= Al2Os smam a4 g % # e it Arar (a1 / 379, @)

AFay= Al2Os e a9 % g % # e & 937 (a9 / 39, @)

AFsy= AlO3 e a9 & 3w % § et f 947 (a9 / 3=, @)

PRSP ay=3ra o % e 41 fex / Sefiue & fefar g3 & aqfoa s s aqara $it quer seegquay
fafer = srqem=

PROFgy=sret a9 % 211+ &1 R / i & i Seie 627 % "qiora IcaTae 7 Siqard 1 Tt Seequay
fafer = srqem=
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1.3 sATeE Bida/ FRF 9§ gegfaar

ez, toe e fiT @ig oaes § 359 TUAEs F &0 0% a9 § uegfaar fF afg % afomaeasy gie e
Ar3qe H FHHI, Io9 T 7%, A3 H FH ¥ F 3¢ F AW F St @ud H gl ST &1 IFT TeqTT F AT
w7 f¥eY § UgfAAT o7 s wAE H FEA a¥ & °g "ae w7 IqT €A T AT & A, fuE a2 |
T AT FF TIF TF T(a9rd Ifg ¥ sdAmee ® g | Frad 22 11.5 F6.97./27 gie Hed 98 STt 2

ATE TS F TUAA § TAF UF AT FgIass & TOTHEasT Fad 2% 11.5 /27 gie ea 11.5 frar/e
Hed gl =0 FoT 989 | 11.5 Far/Av=uw x 8.08 UH.&./FAT. F& = 93 UH.H./AUFUH F JIqaY AT
ST

TRETTAT | FIHE, SATEE T T % THIT FH1 FAT ¢ ST T § T HAT T THSHT T FHT THIT graT 2l
TEEHT % HaW H SoTEE T [ HIEFT S H USHAT gq ATHI 0T T0ET 1= &1 T -

AT 9 H TS S AT soTea B [ FILF § THAAT % forw arar=fid fafore sof @va =0 e gRf
N'SECABAY=°093 X [(AIBBAY 'AlBBgy) X PREBFay + (AICBAY 'NCBBy) X PRCXAY]

sret
N-SECABpy =51 | SATRE 69 & QeYIAAT srseeT o F 10 (4f2rse St @oa & araredisa =ea (S, e /
)

APBay= Al2O33m%e a9 % Ze1e % ¥ e, T ol @7 3@ T sdree wee 9% § {7 (F97 / 991, @)

ABBgy= A0 saT= a9 & 2 % # ez, Tore X THT S95F ¥ sl T |91 § qAT (T / T, @)
AlBay= AlOs T a4 % 319 % H T2, Tere ofiT o9 oreh § T WX # AT (A9 / 9974, 9@T)
AlBgy= AlO3 e o % S % ¥ f¥ex, e i @7 e & S 9§ |77 (F97 / a9, T@T)
PRE ay=3T%eA= a9 o S04 Er0=uH [ SHT0E § sdqree ®d § Sierd STITad % AqITd =l ST Seeguay
fafer 3 erqeme

PR y=rhel a9 & a9 S=auw [ e § Hre § Sqford STmee & 9T it 1ot Teeguau &y w
EREIEY

2. = e
FIE AaT H HIAA T F% ICTEA g TS Soll 0l Aa9THAT grdl g1 Tg T TaF T4 i ==, 99 TIFd
TR i Zaeht fRafa & sram ax foe-fae gt 81 Sa1evor & forw aredir & eiram , aarar Srar g o sere
1.6 + 0.6 Sft.%./2 F1% i @IT gt 21 T 37 G471 % Torw v ¢ 5w iy & e g v grar g1 Afsa aa

AT foraT ST AfE F3 (T FiF FT ICNEA a4 FIA Al ToF Fh 0 T AATHAT H1 AAT/HT F2av af ? =ea
TEqT H9 A e i g & e Frs [ oot SF 'qawi uAsit Fgd §; 4 Sei/aT 0 (0.96 SLFL/E T

gt AT (Foredr TeaTa &9 o el TS 22T Forded, 97 TEE, B TEh0 &1 a4 4, 1. 16 36) 51 6 feft
AT &2 g7 S Aeaa ot & sreafes w9 g

A, FATAAT 3 T TRt oo ® ST ST AT ®T & I T F AHAH Tl AAA] A HH 6 AATA/FHT Hl 68 HleA
% I AT A9 § THSHT FH g1 G9aT gl THE [AaL0d, 39 G4 ST AT a9 H Fle F A>T/ FT FL T AT 37
fSree et A % 3 oI A9 d i siawi °§ TaF & T F JcATad & AT 9T, § THSHT T gl gl 39
Fearfaat &1 @At 3 % oo Frw G sgia sala 7 & Sarfa ik smfaa Fis w1 amefiaor fFg s f
AELAFAT § TAT(H A FT THSHT Fael FHAA 6 Hh o TAAT T ATSTHITENT GIT HH 7 I AT Ha47 F THSHT §
Fae @ 7T F fae FEe @ Frw § TRedy Fe arer §E B FeImaEr F & i TE8n
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TATHT, FST T FTATTRAT TET TZiadl, o g1 Us a7 JUNshd T0Td &1 ITITaH Fd & (o7 Hld il °od %l
FH AT STaT €, F ATATT HT AT I & (U, UF o AISha T2 FT IATET FIA 6 (o0 AqeTF Tl D
(vt A & F IeqTied ST ArATiaa/m B T i) T T qgt AT ST

AT, FAT ATHAT AT A AT AT 6 il A0 F SFqITT (AT A FT | IATIad i SATaa/ 77
T T A T SIAT) H, AT a9 W el Sqierd e ScATa AT AT wl THTE TEd g, TREde g fHar
ST

AT & T w e S ° At O & A/ srafed Tea F et aqierd Fw ST ST saedwar §, oed
(M=t ShefTTefhes AT % STYT 9%) SaTad THEETr OC Sf.3./&T Fis il @ud g1 &9 & Hild Aradi g Adqies 7 9
Ay oC & FrEw/ET ATTFT TEATT FT IcATeT AT ATAT §, TATF AT SdT T & Fy/E qqieFmd e i gud

AT orraT 77 30 0 Fr & gt g oas v w8 SE A Fivw (S Teeg uew F oA 0.96 S /A
T ) T Fewice sraedi faforse oot waa oft enfier greft 81 591 e

BPCK = BPOC + BPIC

T, ol EITALIT SHoAT o (o7 R 6 (o0 F2= TEET 72 g
(BPOCgy x SECOCgy) + (BP'Cay x SECIC) aerme af &
(BPOCay x SECOCay) + (BP'Cay x SECIC) st o #

ForooofY ; seregd a9 37 e a9 & forg SECIC o 8

T T aefiwar

N-SECCMay
= [SECOCayx {BPOCay — (BP°Cgy X BPCKay / BPCKgy)}] + [SECI'C x {BPICay — (BP!Cay x BPCKay / BPCXgY)}]

N-SECMay = S, | E#ud & e a9 § & - frsror srar=hiaa f&afore o= gaa
SECOCay = S /& FF W AFAq a9 § TF 0 Aad H§ qae @i s= aunq
SECrC = SfUE. /& FE H FE ad | e ATeiH A e aad

= 0.96 Sfr.%. / &t T
BPOCay = E & SEUH § e au # T HF A H  qiord ScATad Aqara
BPCsy = & FrE [ AHUE H HAT a9 § AT o H A rord SeATad T
BPOCgy = & HE  TAETH | AT A9 § T Tl AT HT AT SCTET ST
BPCgy = A/ ST § e ad # srafad v #1 Sqiera Scarad qaTd
BPCKay = E & | SHuE § srwed a9 H FF F FA Sqrord SeTEd AqaTa

= BPCay + BPCay
BPCKgy = & FiE | TE0H | AT AY § HF 6 T Hrerd ST Aqara

= BPCgy + BPCgy

3. fa=ra feor
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3.1 faga &ial % fag faga A= arari#<T

B = ST arTa & forw geatad a9 gq AraTed a9 (= AT ST ST TE@T SATuAT e d
g forra fsror srura & ToET it T TR AR a7 g% A qEAT AT a9 qria a1 37 Ay
STOSAT S FiRfaeh Hot it Ferd T Geartnd Fe HoIt & T STusf|
ST T H FIA | IT AT 60 T [ASTAT T ATT S AAL AL AFAT a6 T G4 § ITAN L
TS faSet areme ag § 3w R w St |t F 'Er wiherd ¥ e w5 U $ S 9 wer &F
ST
T eatha a9 | fhel o e |al # #rs a7 gt (S7A7q AT &€ § FHA0) § 947 H7 a0
fererm
T Y THEHT H T ST ATer St F. / S F g7 § srherw a9 7 At =t gare & ot e grf

() e ad (S &, / o) § a4 Hega wra F forw faferse st geme [S. %, / S€ua] = N-SECPSay=

[TECay X (AWHRAv-NWHRAy)/TCSPayx1000]

STeT -

N-SECPSay:STT.%. | E+TuH # s a9 # fama &ra foreor amr=haa fafare =it @aa
TECay: ¥. at. = 7 st a9 & forw asft frega & (Rre, #Hirdiedy, i5h) & 5o st woa
AWHRay: 7. %, | T, =, 5. & s a9 & forg qreqiass aria a6 a1 2%
NWHRay: 7. %. | 7. at. = & s a9 % fore geret a1 3% &7 qrar=figd 91
TCSPay: =1 T FgT 3EITd 3cTaH

(i) e ad (R, . / T, &, =) % forw ar7 3% &1 arefisa 9w

N-WHRav= A x (D/G)+B x (E/G)+C x (F/G) + H x (I/G) +J x (K/G)

w: & &/ At o9 H e 99 (Tate) § e 9T E% = 2400

1 : 6. %,/ T at. . ° e F (Tars) ® St gee 9ty 3%

ot : foF. %, . at, o, o srwee 9 (TArs) § SIS qehe 1T &7

= T &, /. at. 9. § sk v (TaTs) § § 9 g aared (ShE) a1 37

5 R %,/ 5. &t oL | e Ay (AT § 19 ST (Shsh) 79 a1 37

3 faferaw . at. = # srameaa ad (Fiars) 7 fe o=t =aa

£ fafem &, at. =, # srameqa ad (frare) § Hrfirdt st aaa

u : fAfere &, at. =, & sremega A (@ars) § Sisit He1 gud

o - faferaw . =t =, & swemosga & (fiars) # & ot @a

5 : o= . at. =, § sramegm ad (fars) 7 st st gra

St fafere f&, at. =, & swamega ad (Frare) F forw asft G g (Rre, =Hirdrdy, st st sisf)
q eIt gud
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3.2 faga [A9fa % fag faga A= arm=f#<or

T 7 2400 . &. / . &t =, % =y fosren & [ia gq #fdt & $or a7 3% = = BT s gl
e 7 A & fata § g1 af & o arweafaes #irdfirdt aro e o= = e smoem)
St . / EEUH F "W H A a9 § T S ATt e S START Atated & |9 g

SECPEay =[{(EXPay x ((GHRAaY/(1-APCAy/100))-2400)}/(TCSPay x 1000)] —[{(EXPsyx
((GHRey/(1-APCgy/100))-2400)}/TCSPsy]

Tt

N-SECPEay: <Y, | Efrum ® s ad # famqa Mata smarefiea fafere o=t =oa
SECay: <15, | E+ius # strehere a9 | fafere o=t gua

GHRuay: T, %, | 7. af. =, & s a9 (ars) § Hrdrdt asher a1 3¢

GHRsy: 7. %. | T, at. =, & simeme a9 (vars) § H iy 7t am7 3%

EXPay: faferae at. &, § siaee av (ars) # fFata i 72 Gra o=t

EXPgy: ftera= at. =, § e a9 (Fiars) § fFata it 7€ fGem =
APCay: Araia @Ud § T Hh ICITEA & T(A9qd § et a9 & forw dgra fora 3w
APCay: AT @IT | Tgel Hael IcTH & Tq9d § e a9 & fofT ggra fFea 3T
TCSPay o # AT a9 % I T Hgl ToITd IcqTaT

TCSPsy ;T | A& AW F FAW T Fgl 010 ST

4. AW gfEde gfwar

ufagTRE wrer & 9 o e o F o frer, fiewiE F ' 59 SgEt G auw aiagT o & o
T 7% A9 2T €1 v wAtaofia FRO & THE TEewaY SuAl 9T S a9 6 AaeqwdT TS 397 § THiaw
9 AT FHT FT A H T g AR gy S faw o e fRenfadert F sram av fathew o 7 3efr
T srafed T ST g1 AT 9 F 7rHer § AT TS AT F7A AT ATERT FT ACTATAST d=9T
for T 2

90 ¥ T § rfeaawT & fAwdTe % T ofigl a1 il ashteqs e i Sremwers / u=eians — suus fAfer
&, % AT UT A THIHd SEITT HAAT 7 AT | ICUTET F AT g1 AT IThfash 49 6t Fgedt Hiad i
ZofTr ITUTEA | TEAT AATHT FTATAF FHT F F107 g &y wwwnra f&fer & srfas vl g7 12 81 sfeae
AT @ T FEATS F w7 F wiasy § oroq faeaqre F forw g7 594t 7 iy o oo f&fdr srfa fios -
drarus fafer &1 Framaere # T o gas TRumEE Y 3 TaEEr gaitg 'Y 9 9% M5

AT FEAHT & FO =8 TiwAT fAfy § agara F gwre # gaeqE S v O e g # w2t 2q

e (A smatiRa T=eEters) & §ius / FE (A Fae 1) FIEH & FROr §) & TiHar Gty § agoma 5
forw faforse et sowT Mataa gem

N-SECPRCay

= [{(0.31 x PRBFay ) + ( 1.33 x PRCXay ) } / ( PRBFaYy + PRCxay ) } ]

x [ { PRMgy x ( PRMxay + PRBFaAy + PRCxay ) / ( PRMsy + PRBFgy + PRCxay ) }
- PRMxay ]

N-SECPRCay= Sft. %, | E0H # srshet a9 o I AT 9iads gt  forg ararfiga fafars o=t gaa
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PREF 4y = & = wH [ e H e a9 % 0 ST WET 1 ferd ScaTad SqaTd

PREFgy = & = wH [ EfruE # e A & T sAree WET 6 Hierd ST SAqaTd

PRCxy = & U UH / EEUH | AHAT Y F I B A Hrord IcATad ST

PRCxgy = & v= v [ e § ST av F 0 A F7 qqierd ScaTad SqaTd

PRMxsy = o AT g/ SETUH et o 9 H rheT ¥ % S (A a7 Hqiord ScqTad ST

PRMxgy = = ot g [ SfE et e i H g av % e e A aqiod Sorad
SEREIGE

forooft

THAT " fafore Rt srata w7 & T @ i G0 % A 9T sFad iy e g A7 s Rt F o

EERSERCICRL

5. Ioqre fasr

oo foeti # o7 W 3 T8aTa IcaTaAl & forw fAaior & forg =t it 99 - f9e /e srafera grm semeer + form
T AT we f0e § 1T 0.90 +0.20 S, . / 2 wie Y @ud gl & Sarh 6l % forg us are i gie v fae
0.46 +0.15 SfT. %. / = wie & @9q Il & Sarsh =1 w7 (a9 &Aa 1 39 arq it G97a7 2 76 7% To0rq 3cme 7
T H ARG F F 3 F7 At = SUART 52 / 9 996ar 81 T9 Afaied T ScIad "egad! aid g e
ITAT JEEHTOT THTS | TEATT ST 3 Toreh FHIL0 AT THEFT T ST T% Soft 6! @0d F2d &1 SaTg0 & o gle
feaee T FaTeAl & &7 |/ 9947 JA1q7 § AT Flee Ao FATeAl o< / AT ATl & (70 O FHEha AT Sar g1 T8 F9ra=r
g T uF "o oy = & T STSaET THER THIE H Sl w 9T g o A fEfine Set 379 98
STAT g1 THE e F forw I #°r e IR g9 @ & o Ioarg e # saieha TR F q9ATT AeAta®
THT IATT TG 6T AT9THAT g

TATHT, THTT IeATs F THIE a9 s i At @t 81 Ssewor & oo gavie — wfetr foer fater & srar e
RTer g7 = T STTTEH (36T ST 9T 21 T JTH | oIl il T a=d g1 #4110 SA9IE (£a U o {oIT TAe i
BT FTA T AALIFAT T 3T e ToATeT Foer | o2 & 7 fohqm Strosm/ <=ft sravre, &oner fvarer & &7 Iomad &g 7%
FoT 7 AT FT aTTHe FAT ST (T perear fater / e & ot geqar f@fdr / e #r samiaia 2 & s

T % foro 3eame —fAfSr i araTer srEeeT ® AE T ST Stath 3eArE — Herr Fr /e sEer § @ S
THF FAATAT ITATE (AT T ATHTT FFEAT § T oF (70 IcaTal 7 Tear § FHr a1 % forg a9m9 Seft =57 Fee arel
ICATET T AT — T VAT AT 1 37 THE AT 15 (F58) IR AT TANE, FEIeT, s (A —FATeT T3S a0 37

N =% Tied), TFew, f@e, I 3T 9FM F 97, e, T, A9 @4, wie, gie 2, 919 - ueiaE #iee f2,
A Te & a7, fAferar —zetfaese & & Free oo siw arey % forw arar=r Rafa gri

Foof TEITA o fAeAferter =t % fAator #3e arer searq 544 9% o= 9
1z / E=fros F "o IcTad ST did Tie
12 = / HHTH F ST IR ST Afed HITheE sqi
8 a1 / E=frum F Hqfera Icarad dqaTa g wiwe faee
4 = / TETH F ST SR ST Afed HiThe e
5 a1 / E=frus F Hqfera o dqaTd A sl e w2

T ST ATATT P13 |72 d 3 SEINE o AT 0 O a9 AT STa 1 9 60 398 U (647 T[T &
dt e / Eefiue F Sqfora Scamad sua At s fAew § sfie

1227 / Efu F Fiora I AqaTd Afed sqfaT fHed § S|
113 = / AU F Fqiera Icued AqaT Afed wfdw e § =
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Fqfera Ieara T 2@ % qrr P2 3 o112 F s (STaaT A7 SI=79T) F A FT a9 49T TAT FEh AT H SAH A
ERIREIE

121 = / U F S I T dfed uae Hew ¥ e

122 =7 / U F G IoTad ST afed fade e+ fee

128 = / U F G I ST Afed ATge wde fAew ¥ fade

24 = / Efrum 3 Aqfera Iouma aquTa A wree Ade Rew # R

125 =7 / U F S IoTaE ST ated Hifeqw wee e 7 9

26 = / Efrum % "qfera o squTa afga Hifeww w4 / e faew # =9 ie 9w

27 =7 / U F S I ST afed X / qFe / i / 4t A w1 W U a9

Aqfera Icarad AT i F gy i, Ti12 sk 2! & fasie (@7 31 stvam) F 90T # 99 A9 T34 JGqiw 6qw Fw
TR O AT T g

91 = / Efrum 3 Aqfera Icuma aqaTa Afga e fiew § S

182 = / Efrum 3 "qfera Iouma aqaTa A IR U few § aae de

83 = / Eefrum 3 Aqfera Ieumad aqaTa Afgd O ue araR A e 7

34 =7 / T F G I ST Afed Ade fHed §

96 = / Efrum 3 "qfera Iouma aqaTa A ade few ¥ X ue a9

996 =7 / THTH T FIT IR ST Afed ATge K< f4eq ¥ 39 U 49

Ffera IcuTae srqaTa dieee & a7y fi¢ e 13 & e (FfaaT AT stegam) F AT #3199 F_qT AT TatE A wroeAH
RERERIRIDIE

41 = / Efrom 3 Aqfera Iouma aqaTa A we few § wew

42 =7 / U F Sgiora Iorrad ST ateq gie Rgw fiew 7 gle Rew

Aqiera IcaTae AquTd 5% = T 5 F ROy S (FT3=T 37 S7ra) F AT F a9 S9T T A0 O FTAH A AT
LRUE
51 e / Efrum 3 "qfera Scarad aqaTa afed wirtee Ry Rew & gle fgw

Fafora Ierae srqaTa 6% & arer di42 e it F gie g (sfe Rew ar sivire g fier & searfaa) & wor & O+
AT TAT TETF AT T AR A AT TATE
61 = / Efrum % Aqfera I squTa afea wiee AfT fiew # fiee Uee Al walge IR R¥99 €
62 =7 / Fiefruw F Hfor sormae T Atgd R e e 7 five Aee R - [fteess S
63 =7 / T F Ffora ITEA STITa dfed arsy fAew # 9rgy

farferer foretl 3 et ol fafore ol = (vaeHt) 92 B Aengam 2

farer T AT ArIaqe qTeT %Za ﬁ@%?ﬁ)(ﬁ
= e TIE = e 11 11
=f e Fne = arée 2.2
wefe e T Ll EIE .13
REERIE =TH TR TE2! .21
ferere forem = forere g2 i 22
ATee AHe Ao TH e s arg FrE2ss 234
itz w7 e / =TH AT, T ST qFAT ATE256 3o 256
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foer ArIee qreft G—i:rr:'(j;r ﬁfgf et e (AT
aren) /2 STE)

T e

b Yot s e aréer i
e fied e E1ed 31
araw I e EIRERAE T2 73,32
a1 Ue Tie e T ATEB GRS
EECAE L T, ¥ AT HFA ATE345 345
ATEe T Ao I AT FFT FATE36 .36
were T e ATEH G
gle o few gie fga g2 .42
Fieiere fogy e gtz far s EER
e T AR | e e
Rt i forem G I e
qrey e qrey o3 .63

1. TF IATE H G ST ALUTT F=of TEATT IeqTa il I IR &= T / IqTiRT Ieqrg T ATAT T A0 2

STET ATeAtaeE Icarg it witr, fRwetfEar a7 Taqe 98 81 39 v,

P!+ P2+ P34+ P4+ P5=1

P1S + (P11/YM) + (P12/ Y12) + (P13 / Y13) = P!
P25 + (P21 | Y21) + (P2 | Y2) + {(PB + P24) | Y234} + {(P?5 + P25) | Y256} + (P27 | Y2T) = P2 + P12
P3S + (P31 ] Y31) + (P32 ] Y32) + (P33 / Y33} + {(P¥ + P35) | Y345} + (P36 / Y3) = P3 + P21 + P22

P4S + (P41 ] Y4) + (P42 Y42) = P4 + P13
P5S + (P51 / Y51) = P5

PSS + (P61 / Y81) + (P62 / Y62) + (P€3 | Y83) = P42 + P51
T great H, AT ATEATHE TRl S TAE, s, faere, woe, e i siw gie feeow ffy farore o & e 7t
TG T, AT ST ITITE T el AT T ZH T=T glr HIAT ST

2. S H ATX qATY ST AT & AT Refxeat et 2

3. A H ST, T AT AT ATHA 2

BE)

F=d TEqTq | A Seares  foro d=efY wadH. (S &, / == 3oame) e €



[9rT [I-@vE 3(i) ] YR kT TSTTS ¢ SAHTHROT 109
ERIE ERIE] g

T SECN | = 0

il SECWH | = Sect

= SECBL | = ({SEC™2xP®2/(P®2+P?)}

g SECAX | = {(SECBL/Y2l)+SEC?)

farore SECB | = {([{(SECBL/Y22)+SEC2}x P2
+ [ { (SECBL / Y23¢) + SEC?34} x P2] )

/ (P22 + P23 + P3) }

e SECBA | = {([{(SECBL/Y24)+ SEC2%) x P24]
+ [{ (SECBL/ Y25) + SEC?6} x P%]
+[{ (SECP /Y ) + SEC® } x P¥]
+ [{ (SECBI/ Y345) + SEC*5) x P¥] )

/ (P24 + P25+ P33 + P34 }

I T HFT SECRsS = {([{(SECBL/Y?56) + SEC256} x P2]
+[{ (SECBL/ Y27 ) + SEC?7 } x P27]
+ [{ (SECBI | Y345) + SEC35} x P%]
+[{ (SECB /Y3 ) + SEC®%} x P%] )

/ (P26 + P27+ P35 + P36) }

Sk SECSK  [= ({(SECEI/Ysl)+ SEC™

EIREE SECWR | = ((SEC®/Y%2)+SEC®)

= SECSL  |= {SEC®xP@/(P®+P3)}

KEERSE] SECTs = 0

e SECPL | = {(SECSL/Y#l)+SECH)

Fe fegear SECHS | = {([{(SECS'/Y#)+SEC®}x P
+[{ (SECTS / Y51y + SEC5"} x P51] )

/ (P42 + Pst) }

T TATAE | T Fleg o8 T SECNs = {(SECHS/Y6") + SECS!)

faferT — soifaeaa Fiee Tee #ra SECSE = {(SECHS/Y®2) + SEC62}

e SECP | = {(SECHS/Ye3)+ SECS)

T T aefiwar

e a9 | 3eqrg Feer & forw arrefRa fateng St @oa & serE ST
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N-SECPMay e a9 § 3earg e 3 forw
T fafore St @aa it werdt it
ST
[ { (SECNay x P1Say) + (SEC'Nsy x P1Sgy) }
I T T & o
X {P1Say - P1Sgy} / {P1Say + P1Sav} ]
+ [ {(SECWHay x P'1ay) + (SECWHgy X P11gy) } | ScTiad =giet 10
X {P1ay - P11sv} / {P"1ay + P1lpv} ]
+ [ { (SECBlay x P2Say) + (SECBLgy x P2Sgy) }
EERINCEUER LY
X {PZay - P28y} / {P2Say + P2Sgy} ] -
+ [ { (SECAXay x P21ay) + (SECAXgy X P21gy) }
IeqTIRd TaEed & form
X {P?'ay - P21y} / {P21ay + P?1py} ]
+ [ {(SECBAy x P38ay) + (SECPBgy x P3Sgy) }
EERICECE ATy
X {P3Say - P38y} / {P3Say + P3Spy} |
+ ([ {SECBAay X (P2%ay + P25ay + P33ay+ P34ay)}
+ {SECBAgy x (P24gy + P25gy + P33gy+ P34gy)}
+ {SECWRay x P32av}
+ {SECWRgy x P32y} | te 3 frm
IATiT AT AT
X [ {P2ay + PZ5ay + P32ay + P33ay + P34ay}
- {P24gy + P25gy + P32xy + P33gy + Pgy} |
I [ {P%*ay + PZay + P32y + P33y + P4y}
+ {P24gy + P25py + P32ay + P33gy + P3py} | )
+ ([ {SECRSay x (P28ay + P27y + P35xy+ P36ay)}
+ {SECRSgy x (PZgy + P27y + P35gy+ P3gy) }
X [ {P28ay + PZay + P35ay+ P36ay} S -
IeqTiaa T
- {P%gy - PZgy - P35gy- P3¢gy} |
I [ {P%ay + PZTpy + P¥ay+ P3%ay}
+ {P26gy - P27gy - P3%sy- P¥py} ] )
+ [ {(SECSKay x P3'ay) + (SECSKgy x P3'gy) }
IaaTied e % forw
X {P31ay - P31y} / {P31ay + P31gv} ]
+ [ { (SECStay x P4Say) + (SECSLgy x P4Sgy) }
I T =9 & o
X {P%Say - P4Sgy} / {P4Say + P4Spy} |
+ [ { (SECTSay x P5Say) + (SECTSgy x P5Sgy) }
EERINCRERC CER Ty
X {PSSay — P5Sav} / {P5Say + P5Say} |
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+ [ {(SECPLay x P41ay) + (SECPLay x P4ley) } Fer e 35 o
X {P¥ay — P41gy} / {P4'ay + P4lav} ] ‘
+ [ { (SECHSay x P6Say) + (SECHSgy x P6Sgy) } N
EE] ez &
X {P€Say — PSav} / {P6Say + P6Sgy} | TR e
+ [ {(SECNSay x P8lay) + (SECNSey x PS'ay) } | serfare afq-uartae siiw s #ires Tee
X {PS'ay — PS'py} / {PS'ay + P61y} ] e & fer
+ [ { (SECNSay x P8lay) + (SECNSgy x PS'ay) } | seuriee farferer — seifaaser #iee Tee
X {P61ay — P81gy} / {PS'ay + PS'ay} ] = & foro
+ [ { (SECNSay x P81ay) + (SECNSgy x P81gy) } .
IeqTiad qTE
X {PS'ay — PS'gy} / {PS'ay + P61y} ] ‘ e
6. EE/E=MT

AFHAT AT H T[S [ TT) Fa AT AT HEH & H0 (F forw ararehga f@Afore ST @aq 1 =e@r s
N-SECSSay = N-SECSITay + N-SECStEay+ N-SECSPEAY

N-SECSSay

N-SECST4y

N-SECSE,y

1. & / ddiva & qigdT FRFE F FRO FFHAT TG F FIIT ATES BAG, FIFT, (AT, FIXS,
TFATETT 3, HATT FIAIES, [Ba8e, Tquer / JRUT, [AF%T, TT92F], BIE2H2 37 G4 39% I
T TR (512 H2, A7 ST, Feq8 F7F19T AT T gl @ Sra%T) FeqreT #1 T waa /
wiegl # w2rd / @17 & o grarhz @ Zr aod

T F. / TATT T FIERT FRE F FROT FFAT TT F FIRTT AT FAd, FIFT, (G277, FILS,

THITETT 3, FILT FIFISS, [BTHE, TGUT / JRTT, [GFIET, STHFH], BIESHE JIT 58 3TF I
& SR & ITUIRT #1 TH] FAT/ HIZTT F Fioe 212 F [ arariga (@1 arT Fut agad

SITET B F [T ( T5BFay x PRBFay / TPPFay ) — ( TSB6Fgy x PRBFgy / TP5Fgy )
FIFT F [T ( T3y x PRay / TPXay ) — ( TS gy x PRXgy / TPy )
Farees / TS # g ( T5ORay x PRPRay / TPPRay ) — ( T9PRpy x PRPRgy / TPPRgy )

T F. / JATT T FIERT FRE F FROT FFAT TT F FIRTT AT FAd, FIFT, (G277, FIS,

THITETT 3, FILT FIFISE, [BTHE, TGUT / JRTT, [GFI%T, STHFH], BIESHE 1T 54 TGF I
& IR % FeqIET #1 TH] Beier / HI2qT F Fioe w212 & Ay ararigT (@1 [@ga Fot aqa

FTeE T F T 2.4 x { ( E55Fay x PRBFay / TPPFay ) — ( ESBF gy x PRFgy / TPPfay )

+ PIFT F [T ( ESCXay x PRXay / TPXay ) — ( EStCXgy X PRCXgy / TP Xgy )
+ FTSrs / TFAIIE # AT ( ESDRay x PRPRay / TPPRay ) — ( ESIORgy x PRORgy / TPPRgy ) }
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N-SECSPEay = . &. / S0 & 1537 #1%F & FITU SIFAT 5 & FIRI7 762 Fd, FIF, [HSF, FIE,
TFATETT 3, FART FEI5S, [BaAe, Tqguer / 30, [GFF, STH2H], FIEEHE 17 T8 3% T
& STIRT % ITAIRT #1 TH] BT/ 2Tl F gie T Fiee @217 & fa7 arar=iga @19 faga 9t aoq
= AR FAG F [T 2.4 X { ( ESP5Fay X PREFay / TPBFay ) — ( ESP5Fpy x PREFay / TP5Fay )
+ FRFTF [T ( EPXay x PRXay / TPXay ) — ( EPCXgy x PRCXgy / TPXgy )
+ TS/ TFAIIE F AT ( ESPPRay x PRPRay / TPPRay ) — ( ESPPRgy x PRORgy / TPPRgy ) }

T

TSt6Fay =  |AY SATEE FAE & FIoe TEIE & HIL T ATT HoIl @Id FAh e a9 6 I ATg<T FF i, F, H g1

ESBFay = Tl SATEE A % IS TS & HI T (A2 FoI GUd FI(F e a9 0 arg<l Hea 4, v, =,
H 2

ESeBFay = &Y SATEE Fiel® % gle T Hlee LT & HILOT T (o=d S1l @ad F1 16 SHA a9 & T argdl FF .
at. =, 7 2l

PRBFay = 21 790w/ ZH10T § ST a9 % IRI7 TH] 76 B el & Gqiad Iea1ae T ST

TPBfay = 27 0500 & sTaera I & FIRT @1 5182 B e FT T FIIET

TStBFgy = |HAT SATEE Tl ® % FICE T&TE % FILUT Tl qTT Sofl GUd FA11h ATLTIT Y F I dATg<l Heeh it . |
2l

EStBFgy = &l sATee w® % Flee T2TE % T Tl To=[d Hol @ad Fa1 1 LTI a9 & I ATl w1 |, 4.
=7 2

ESPBFgy = &l SATEE Firl® o Z( T HICS T % HILT oA (o2[d Sl @Id FA(1h SETIT a9 & 2T qTesd HH
T

PREFgy = 2] ga0w /10T 7 STy a9 % FIRI TH1 5075 Fidl % Gqiad ScqaT #7 AqIT

TPBfgy = 27 TFQH & STETqT T % FIXTT TH] 57e2 Fed el F7 FT FCIET

TSIy = AT T BAH & oS T2E & HE F 1T Soll Gud F11h AT a9 6 LT dTgdl F1F St F, §
2l

£S5y = Tl FIVHFT FAH A0S TSI o FIT Fo (A2 FHoll @ad a1 e a9 6 S qTgd Hea o, at, =,
H 2

ESpCXay = AT FHILHT B o6 BIE & HICS T[T 6 HIT T [Aed STl @Id 1 (% AheTd a9 o I A8l HEa H.
at. =, 7 2l

PRy = 31 ga09/ 10T F e a9 # FITT TH1 FIRFT FAG & Tqlerd ITET T ATITT

TPCXay = 27 UF0H 7 e a9 & FIRTT THT FIFT el T FoT ITTTT

TSIXgy =  |qAY FIAT FAH * A0S T & FILU F qTT SNl @Ud FAIh STLTTHT a9 F I AT FEF Sft. %, H
2l

E5CXgy = Tl FIET TG F HIeS TS & HIL F (AT oll GO FI1h LTI a9 % 79 dTg<l e o, 4.
7.7 2

ESpCXpy = AT HLAT T % BIE g HICS TeT & HIL0 T [Ad Sl @Od FI1 (%6 AT a9 6 T qTg <l HIH
.4t 7, /2

PRCXgy = ] gama / EHiTea & serreypa awf & 3177 T1 #RFF FAa & dqiad SeITET F ST

TPCXgy = 27 TFTH F STETTYT T & FIRTT THT FIRFT FAd FT FT IATTT
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TSRy =  FTHAREATE AT TFATAE & ICATET 31 THT Foder / HIG9T & Fioe &1 3 FT FA a7 Fo1l q7d #7114
HFHAT TT & FIIT AT FIRF ol 3. T &1

ESORyy = FSees a1 gaaians & 77T @1 @l B / Wig91 # Flee @12 & FR0 T [FgT Fol aId #7119
HTFTT T F FITT T8¢ FIRFH. Jl. F. T 51

ESPORyy = STSTTTE 9T G115 & ITTIT #1 @Hl Faer / qiedl & gie T Flog &7 & F10 FT [3gq ol aad

FIIF AFTT T F FIT T8 FRF T, 1. 7. 51

PRORyy = 21 o909 / 20T 7 e a9 # &I S1573E 97 TF16Ts % Icq1aT 1 @+l Baer / 91291 & aqiad
FEITET FT JTIT
TPORsy = 27 TFQH & STHera ¥ % FIRI7 STHATCATE 9T TAAIAE 3 ICTTaT F1 T B er / FI23T FT FoT Iq77

TSORgy =  FTHAHATE AT TFATAE & ICATET F1 THT Foder / FIG9T & Floe &1 3 FT FA a7 Fo1 q7d #7114
HATETTHT T F FIRTT TI5T FRF 1. &, T &1

ESORgy = TS 97 TAAIAE # FCUET #1 THT FAd / 99T & FIoe @12 & FIXT FA [F5T F91 @I7 #9119
HATETTHT TF & FIIT FI50 FRFH. 71, 7. 51

ESeDRgy = FSTTATE 9T G115 & ICTIET #1 @H1 Faer / qiedT & gie T leg &7 & F10 FT 1357 9l aad
FIF AT TF & T JI50 FRFH. 71 7. T 51

PRORgy = 3 gamer / 1eiue & sreamesyyd a & 177 S1572aE a1 gaedians & 3cqrad #1 @l waa / 9ieqt # aqtad
FEITET FT JTIT

TPPRgy = 27 050d & srerreya atf & 3177 STSI2siTs 7 UFa157% % Scq137 41 &+l T / 9271 7 Fo7 I

7. =Y QrATRAHT

7.1 9o qai#1T
TATAT o ATE H FLAHE ] AT H GET THATT o6 FHIEOT ATT T TATALONT TR ] SEaLTHAT

7T TFfawer AEE qaedt g Aa § e TREdad grar g wad a9 § ST Aiaiead STEIul & o
Foft SUNRT % forw & grar g1 e Wedd & afafer et s fHEwer gq St @ " e s q
FREATaTT TOET Fea [Herer ST F ST AT ST

atae gEeft arart AT § ger oiEds @/ amie ww A araegEwar usdt g e afmaesr st
ITHNT I SATAT 2

7f% watawer AT et aeawrt AT & g aiada grar 8 av arwes a9 § arar=isr sifafe Syt ¥ forg
St SUWRT % Forg € grar § i wiaor Ars qaeft a i 1 aquared w1 F g sifafRea sywor ang
| e T3 SITa €1 ST Hiedd & Sofl (9o & e U2 ATA T Soft STFNT & forw =1 &0 | & o)
THH AEATETE 0T F2h a9 FSAT | ST 3T ST g

e a9 § gt et qav o araredtaa fAfore S5t (e a9t S watawer a6t aeant i
F g qfveds 2T g o7 afars swheer @y / e B S §) SRt

N-SECECay = N-SECShAsy + N-SECShBay + N-SECShCay.. ............. ST 3R (& oo & o
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N-SECECsy = &t &, / &iog & ggfaeor a7% 9¢ q#< 31 #ifd & a¢ 9Rada F #R0 Faa a9 & T

T F1 TRIFIT F [T arareiza fafore Ze ard

N-SECS"ay = off. #. / Zidioe & g @ & gata<or a7 317 feafa o7 axsre #1 #ifd 7 a2 glRadT & arr qraT

FT F g STFHf SfAReFT €raar / 37797 FUFII ZTT HFHeqT T 3 17 §IG07 GRiF< 3 [T
arar=tiFa At et aua
= { TSy + (2.4 x ESPay ) } x PRSMay / TPy

N-SECStay = 7. &, / d1efioa & aifq &t & wafa<or ara+ 37 frafa o < #1 #ifd & a aRadT & ar qra+

FT F g STFHf SfaReFd eyraar / 3e797 SUFII ZTT AFHeAT T 3 17 §IG0 GRiF< 3 [T
qTAT T (3192 Z9T aaa
= (T5Bay + (2.4 x E5"Bay ) } x PRS"Bay / TP B4y

gigT & & £ .. FIF HFT; TS I, [MRT TI7; 5752 BT, FIFT Feiel, 1A% q2l, TAAIAE B,

FAATAT @77 &ier FAf2T T FEET 977, THET [Aew; sgA7T Ao A vs arze g+ A=, ity
Tz Ug &FFY [Few, 37 17, aFIT U §41 @F97 A, i [few, g [qow; @ f[few; g9
T [Aew; g7 fAew; [@AfasiT i e, aigas; a7 97, dFdiaTd aq7; 3717 a9 99, a51a%
FFA, FIATT S ST FI7 #71 @197 9717, ST GG 1% YT GRFR #T A 37 9767 # 3 f[Ag
SITYAT/ 3197 ¥ [Q FfaRa sva=or g1

T

TSMzy = ot & & 977 T § ggfa<er qrae i} fafad 97 e 31 Aifd & a5 7Rad7 F a7 97T #9 # 407
FTIIIT STARFT SITTAT / ITIT FTFLT ZIRT SFAT T (ATETTHT T 1 AT 7) 3 FITT FT ATATFT
arT Fort agd

ESrhgy = & 5 7 7 917 T & 9gfaeor q1a% 37 fegfa 9¢ aza1< #1 #ifd 7 a2 gRad & arer gia7 #3373 fay
FTTHIT SFIARFT SITTAT / I FTHII ZTRT SFAT T (ATTTHT T #71 JoaT 7) & 1277 FT SfarRwa
Az Foit @oT

PRStMay = o7 7/ Z10 3 3917 & e a9 & 177 917 T % UF §1 377717 % 27 Icq7a7 #1 741 97191 &7 dqiad
FETEA FTITT

TPSPAy = g7 T/ ERiTer & a7 3eq1a & ST I & FIT7 917 T & UF F1 IcUI7 & U137 1 T 97q1 7 F7
FTTET

agigdl @ T T F forT garT

T AT S F ferg o &1, A gy % [ fead guefente weT
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7.2 ST T & T I / dwlq% ST Jguesear

AT AY T TAAT | SHAT aY H SATATHTE AT Sh(oTd S T STIAHAT % (o7 AT &g e a9 H
ITATATE F T I SAaA1e] $41 § 2T St a7 Shfersd S o FHT 18 SATusft|

FTATATH [ FH(CTF ST AqTASHAT & oI ATHTNFA AT Suft ITANT § et a9 § Ai¥ T FHT AT

N-SECBAFay = N-SECShAay + N-SECShBay + N-SECSHCy... ... ........3< ST =T oo & forg
(if N-SECShAay + N-SECShByy... ... > 0)
=0 (if N-SECShAxy + N-SECShByy... ... <0)

STer -

N-SECBAF 4y 1. & / diTe 7 saer a ¥ IR0 FIAETE ) §HCTF ST SAFIAsEar # [0 arariFd (afiee

Foif @ud

. & / dfiva & srraa av ¥ F0T AT T F 1A / dwcnd SUT guesar # faw
FTHTFT (e Zort ava
= [{(BMsrigy x CVBMSMAgy) + ( SASMgy x CVSASMy) + ( LAy x CVILAS gy) }

x0.001 x PRSP gy / TPSMgy]
-[{( BMSPAay x CVBMSAgy) + ( SASMAayx CVSASA4y) + ( LASay x CVLASM ay) }
X0.001 x PR5M sy / TP ay]

N-SECSM4y

it & / AT F srEerT av ¥z g &t F araErg / dFcrF g squasaar # fAw
THTFT (e Zort ava
= [{(BMsrBgy x CVBMSBgy) + ( SASBgy x CVSAShERy) + ( LAS"Bgy x CVILAS Bgy) }

X PR5Bgy / TPShBgy]
-[{( BMShBay x CVBMSMBay) + ( SAS"Bayx CVSASBay) + ( LASEay x CVLAS Bay) }
X PRSM4y / TPShBay]

N-SECShB,y

a7 T, &7 1T, L FIF Had; G I, [[RT G977, 51 BT, FRFT Fad, SIHAHE L TAAIAE B
FARTRT GF7; T FAl2T T FIEET 977, T fAew; sqaT (A, faae ve arze g+ (o, dieas
9 UF ©ZFEY [qew, I d1°, G U §91 2] [Aew; gl fAew, v [few; @or Ao q9e
faea; a1% faew; F197 % A, ar5e @7 Ao, we fAew; gle 27 Ao, #ijee (27 f[fea; #ies
FFA, FTIFT i 7 I #1 [F19=7 o779, Tq qF] JqIA=ar & FXT G0 G99 & FoT JI977 /
FFTF 7 TIT F FH F1 AT 81

e

BMSrAgy = STTENA a9 & I 9T U H ST F1 Fied ST B o, fBHg aiw v i Fe waa aa9w
oTioer AT & STafeh STATHTE % =) 2|1 (F el i Jorr
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SASMAgy = YT AW % A ATT U H 319 ahfeud o &1 Fied 3uanT far wm, g ate v 6 st gua
TEH T T STAfh ST Ifeqs S F a) el (§ TEEHT H qorEr

LASMgy = e d a9 % I O U H T AHfcqsd SUF A Fied ITANT AT w3, g ow v F=t |
T AT qET & STafsh TC TohieTsh e & &) At (§ TaEer it omEr

CVBMStAgy =  FTIIHTE % [, #. ({3 #171) / 3. a7, (@) § ey a5 & 107 917 T & F9907 130 77
FTITHTT (9]5% AT SATETT T7) FT ST THT Fa %% ge7

CVSASMgy = 219 §FIeT% 347 % 3. &. (@1 Fai31) / 13, a1, (fF1amm) F Sremeya a9 & 177 917 T & 39717
137 T 3197 FFHTF SET (5F FAT STETT T3) FT ST TFHT 511 %% T

CVLASMgy = T GFI0T% 397 # 13, &. ({3l #1<1) / 3 77, (fFe19m) & sramya a9 & i 9077 T F 39717
1377 TT TTT FHICTF Z6T (45F FAT HATETT TT) FT ST THT FAN T T

PRSMgy = 97 T/ 3HITq % a7 3717 § ST T # FIRIT 917 T & TF &1 317 3 ITq1e7 #1 THT 9797 7
TGIAT FEITET HTITT

TPSMgy = 917 T & 29 I 7 STETTHT 9 & FIRIT 417 T % UF &1 3777 & Ieq1a 1 Td1 9791 #7 FT
FEITRT

BMSMAzy = STEAT a9 & I AT T H FIETHTE F7 Fiedw ST 6T =2, &g oatw v i St g 599 et
TEI & AT AT & ) a1 (F THEHT 6T T0T

SASMay = EAR A9 % A AT T H 3 dwoTE SuT H Fied ST AT =, g atT v ISt
THH AT AE] € STaTh 216 ah{eTd S8 & &) a1 (§ THHT ol T9T

LASMay = e a9 & I T T H GO ahfeqd U FT Fiew ITART AT =T, g i w i st wua
T AT qET & STafsh TC Tohieqsh e & &) At (§ Tt it omEr

CVBMSMAy =  FITIHTE & (3. &. (@ #ai31) / 3 a7, ((Feard) & s a9 & i 977 T 7 39917 (37 77
FTITHTT (9% AT SATETT T7) FT ST THT FA%% go

CVSASMsy = I §F1c0% 397 % 3. &. (fFer Fa11) / 13 a7, (Feiam) & s a5 & 07 977 T F 39907
1377 T 3197 FFHTF SET (5F FAT STETT T3) FT ST TFT 511 %% To

CVLASMsy = Guer dFfoqs 397 # 3, . (3 #1<7) / 1 (H12%) F s au & 17 977 T & 399917 37 17
TIT FFHICTF SEI7 FT ST THT FANRNTF T

PRSPy = 977 T/ A0 F 27 FTUTT F FFaT 9 & FIIT AT T F UF FT IT F IAIRT F1 T arar #v
TGIAT FEITET HTITT

TPSMay = 17T % a7 91T 7 FFHAT T9 & FIIT 977 T 3 TF &1 317 3 ITTaT %1 a1 9791 FT FT FTT187

gird @ L T F fao qarT

7.3 fAwfor sr<or a1 gR7ismr afafAf@ar

fAmtor / qAfAmTor For % O g TAET TR AT o ITEnT § 918 e stfafiad St Aqera® Fet
T AT T e a9 | THH FHT ATS ST FTH LE T TH ITHL0T FIT START ¥ TS ST w1 AT e a9 7

T fogT Srum

AT AT T AT H Awad a9 H FR{or / qafaaior =27 esrar 7RaseT hamsarat & arreiaor g saaqd
FTET TSI 7 T STTAX< (AT ) Tl 67 Faldl (IT TRIr) Aeher a9 7 Y ST
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e aY H T S arar fAwtor / qataator sy a7 aiErsET st & fore ararefgd fafere Fem s #
ATFAT a9 ZIT|

N-SECPAAy = N-SECShAxy + N-SECShBay + N-SECSHCay ........ AT AT AT oo F forg

et -
N-SECPay = 1. &, / Zdioer & sraerT aw & iz fgfor / gafaator 9207 % fao a1 gRarsar #1 afqafathaar #
fere arareiza fafae ot aaa
N-SECSay = 1. &, / &fioer & aifg @ & fRafor / gafaafor sz & fao a7 afRFrs=r #1 afafafaar # fao
T FT (@1 Fot aaad
= [{TSMay + (2.4 x ESMuy ) } x PRS"ay / TPSHay]
-{ gy + (2.4 x ES"Agy ) } x PRSMgy / TPSMgy]
N-SECSMBay = 1. &, / diefive & aig &t 7 R=1or / gafaator o & faw a7 9Raismr #1 afafEtaar # fao

TTHTFT (@19 Fot aaad
= [{ T5Bay + (2.4 x ES"Bay ) } X PRSMBay / TP"5ay]

-{ T8y + (2.4 x ES"Bgy ) } x PRS"gy / TPShBpy]

g & q FIF Ha; G I, [[RT G797, s BT, FRFT Fad, SIATHE I TAAIAE B
FATHTAT TIA; IT AAIT TS FTRET 917; TG (e, ST (Ao, f@ee 7s arse 749 e, #feaq
Tz Ug &FFY [Few, 37 17, aFIT U §41 @F97 [Aew; i [few, g [qow; @ f[few; g9
faea; a1% faew; F197 % A, ar5e @7 Ao, we fAew; gl 27 Ao, #iejee 27 f[Gea; #ies
FFA; FRAT 77 58 G977 #1 f[Afa=7 a7, sa1# 997 - 1 7 Rid #27 & giera faa1or/ gafaafor 73
FIRTT AT TRAITAT TA1A197 F a7 a1 sifaRFT ot aaa amfaer &1

e

sy = S & 7 397 - 1 Ruifer & zizrT et/ gafaator / afarsar afafatean & fag s af7 ¢ #1 s a7a
7 AT STHET T % FIT FoT STARFT T17 Fo7l TId!

By = & 3l g F 397 - 1 Rl & iz [{ator / gafdator / aRaisr afafataar & fag s arT T # st

GUT H AT FFTT T % FITT FT SARFT A5 Fort @adl
PRStay = ori7 7/ ZI0T 3 a7 3c917 & F T a9 & FIR79 917 T % UF §1 377717 % 3717 #1 741 97191 #7 dqiad

FETEA FTITT
TPSMay = 917 T % a7 3T913 7 AFH T 3 FITT 417 T & TF &1 37717 & Iq1aT #1 TH1 171 FT F7 I8

TSMgy = ol & & g7a - 1 RO & gz [F#for / gafaator / afR=e=r afafataar & @ sie afT o #1 ot aoa
7 ATIRT STETT % FIR17 FoT SATARFT arT ot aaal
Estgy = & F1. F. F g77 — 1 RO127T & 7 a1 / gt aror / qRIrs=r afafatedr # e sic arT T # Fur

GUT H AT AT T & FITT F7 SHTA1RFT [T Fort @al
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PRStgy= g7 7 / 1087 % a7 3917 & ST a9 & 77 977 T & UF g1 Ic9I7 & Feqra #1 @+l arq1 &7
TIIAT FEITET HFITT
TPSMAgy = g7 T % 27 3cYTZ & STETTHT a9 % FITT 977 T % UF §1 3771 3 37137 #1 &1 g1797 #7 F7 Feq787

AT, L TF s ¥ forg aarT
?W#W%W?Wﬁ Wﬁ?ﬁq/dqal‘%ﬁtfﬁ-\qd gqy’é}y,ad THTTH]

7.4 7§ 137 / T97E (IRAT AR g Icqra) #: 3fe

T A [ AT A9 F T AT I Tg STET A% / [ATCATT [ TAAHT TTHAT A9 [ ITTEA THTe (ITATaA Tiar
ST ITATRIAT ICATEA I §) T FAT g ar 7% / qAreAe / [AAfHa SHhedl F IME ¥ Sl STAN ¥ Fef §4F
STt ST 3T UF IT I 77 § 70 TAT TF Tg T / 9 ST T 9dT STHRT IATa qTaA7 AT STUAr| o,
FolT STHIT 3T STATEH HTAT T ae T AT Al (AT STUAT ST aF FoF Tg &7ar STAEar & 70 gfaora o T2t
TEH ST

ST AY 6 AT | e a9 § 9/ AT / A AT THRAT SATasT / STITad TH1S & TRFET & qrar= i
& oI qU sweETT [ TETE Y IqUTEH T 3] YA STHRT &1 TS, 36 a3 iwad a9 & g faft 08 gfasEr
wfafater & forw qu saemmT / =9 § I srfafiad it & Td Sl STHRT Y Fafad A6 T e a9 §
R T IeqTEA & T ST

AFHAT AT § AL ATSA / THTS & (o0 AroT=Hga [T ST @9q F1 Te™>T ST
N-SECNWAy = N-SECShAay + N-SECShBay + N-SECShCay ....... AT AT AT ot & forw

i -

N-SECNLU,y

. & / EHTT F ST a # T 7%/ AT / AR ET FIFAT ATZAIAIGT [ FFE F [T
TTATNFT (3192 Zoit aaa

1. & / FHTT § srFeT a7 # FIT AG T H 72/ gACATT / AT T3AT T3/ I 5HT5

F far gz A= Fat aad
= ([{SECS"uy

—([{SECSay x TPSMay} -{Tay + (2.4 X ESMay ) } ]
/[ TPSPAqy- CPM4y] ) }
X PR5Mzy ]
-[{ SECS"gy
—([{SECS"gy x TPSMpy} -{T"gy + (2.4 x ESMgy ) } ]
/[ TPSPAgy- CPsMgy] ) }
X PRSMgy |

N-SECSM4y

1. & / THIGT T AFaT a7 F FIT A T F T/ AT/ JAAHT AT AT FAE/ THE

F fearr gz @tz Fat aad
= ([{SEC4y

—([{ SEC5"Bay x TPShBay} -{TShBay + (2.4 x ESMBay ) } ]
/[ TPSBay- CPShBay] ) }
X PRSM4y |

N-SECShB,y
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- [{ SECS"Bgy
—([{ SECShBgy x TPShBgy} -{TShBgy + (2.4 x ES"Bgy ) } ]
/[ TPS"Bgy- CPShBgy] ) }
X PR55gy ]

atr o, &, &1, &L FIF S, G @I, [[RT G777, s BT, FRFT Fad, SIAEHE I TAAIAE A

T

SECSMzy =

T5hsy

ESMAuy

TP Ay

CPSMy =

PRSMApy =

SECSgy =

T5Mgy

ESMAgy

TPsMAgy

CPSMAgy =

FARIRT @77, T FAl2T T FIEET 77, T fAew; sqaT A, fAae ve arze g+ o, e
Tz Ug &FFY [Few, 37 17, aFIT U §41 @F97 A, i [few, vFge [qow; @ f[few; g9
faea; a1% faew; F197 % A, ar5e a7 Ao we fAew; gl k27 Ao, #iejee 27 f[fea; #ies
FFT; ETIRIT 117 ST& F77 #1 At a1, 787 75/ qArcarT / qafaIaa Ji747 a3 31/ 3975 2]
ST & ST %1 FHAFT (3797T 70 FIA9r7 32T 39157 7 TF &) & 17 JIA1RFT Fort Gaa amaer &
Sa1F FTEar § Raid #3471 81

7E/ AT / GAATHT TIHT ATE ) TEATG F07E 1 FAATAT F 71077 Foif @7 e Feqniae gers &

TR ST a% & 7T 977 T &1 [3fone o @9, 977 T & 1. &. / 27 ST § 70 a9 &aar
FTIIIAT IIT TF

7L/ GATCTT / AIFIHT TIFT TTET / FCUIRT TF12 #1 FIFIAAT & [T SFaT a7 & F177 FoT a7 Foir
Fud, . & F 70 FIaeT Har STFNGT 7 TF HT TGS T gars § SAFT Foit @qei

T/ GAICATT / GATAHT FIFAT AT57 / ITEA SHTE #1 FARDAT F [0 syrarerT a9 & 177 57 1357 Fort
Fud, &, 1. 7. § 70 FAorT GHar ST ST aF i TG U gars H FlARFT FoT @qdl

7L/ qATCTT / GATAIHT TIFAT TT37 / TG 512 F1 FIRIAIAT 35 FIRTT FTRT ITT H AT SHeAT

T & FIT 47T T F &7 § 0F FT 3T F IIET § @l a191 7 FT IR, AT T F I9ET § 70
I T ITAAAT AT TF

T/ GAICATT / QAIFIHT 13T TI57 / FCUIET ZHTE F5 ITTET #1 FIRAIIT, 91T T % a7 FeI17 7 SAFAT
T 3 FIIT 7T T F TF &1 3717 #1 3777 F 70 IIG9T e787a7 STTAAT 17 TH
o7 T/ T F a7 IqTT T AFAT T I ATT T F UF F1 FIF F IIET 1 T vy Fr dqlad

SHIdT ATTTId

7E/ AT / QAT TIHT ATE ) TEATET F7E 1 FAATAT F 71077 Foif @7 e Feqniae gers &

ITIAT STETTHT T & FIRT7 977 T #1 3= ot @ga, 77 T & 1. #, / 27 3777 § 70 JI397 &aar
FTFIAAT 17 TH

T/ GAICATT / GAIAHT FIFAT AT57 / I SHTE #1 FAREAT F [T STemya a9 & 1077 FT arg Foit
Fuqd, . & F 70 FIaerT aar STFNAT 7 TF HT TGS T gt § SFAFT Foit @qel

7L/ gAICHTT / GAfAIHT J7AT T17 / FCIIET FHE 1 FREAT 3 (7 STy v & 177 F 35
Fot @qa, & a5 g 7 70 AT FHAT STIIAAT 17 TF T TIEH] T s 7 FfARFT Fodl @9l

7E/ qAteqr / qAIRIET FFAT @15 / IET FHEE F FRAAT F FRIT IqTRT IqE F arfaer

STETTHT T & FIT7 979 T & &7 & UF §1 379717 & Icq137 7 &1 9791 FT FoT IqTaH, 977 T & Feqa7 §
70 FIFT &rHaT ST 7 T+

TS/ qATTTT / AIFIHT TIFAT TT37 / FCTIRT ZHIF F ITTTGT 1 FIFATAT, 97T T & 27 ITIT F AT
T & FIRTT 77 T % UF §T 317 #1 Feq7eT & 70 FIA9rT aar Igqinar s+ aw
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PRStgy= g7 7 / 1087 % a7 3917 & ST a9 & 77 977 T & UF g1 Ic9I7 & Feqra #1 @+l arq1 &7
TIIAT FEITET HFITT

aTdt #FE TF F fa aarT
1T &t SrfE F ferw g &, A grl # T fea gukiente e

7.5 Fgarfaa aRfeafaar

A WY & AT T qET F UH FqAFA A FoAr worrert v Rt wfy v Rufaat @2 F F{fdse St sgdnr w
OIS STt & T 3 forw araT=iaaor sraeaa g1 Ut Rafaart & srrearforg o fRataat amer = &)

srreaTterd wRfRuafaat & FT0r e ad § START A T2 I & qrareiEwr g fafore srawrat g sranT i 1S
fafaT St o arshere 99 § ereraferg wikeafaat & srafer F o RS sraamt g e 1w seares (3l
BT &, START ¥ T T FHoft ST Tt HAHTAT G e a9 § {0 0 Fef IqTa F FeTAT [T

AT AT F et gRfRafaat % fore =g faferg s gud & gemr S
N-SECUCay = N-SECShAay + N-SECShBay + N-SECShCay... ...... Sl T e T orfed % forw

e -
N-SECYCay = . & /0T F siFaT av & 177 FTIATIT TRICTATT  ferg ararza f&fee et aoa

N-SECSMay = SfI. & /21Ta & arer a9 & 7 g @ F T TRieqiaan & fag amr=ga @
FoTl FIT
= ([{SEC"4y
— ([ {SECSMay x TPSMay} -{TSMay + (2.4 x ESMay ) } ]
/[ TPSMAzy- PSPALY] ) }
X PRSMyy |
- [ { SEC5"gy
— ([ {SECSMpy x TPSMAgy} -{TSPAgy + (2.4 x ESPgy ) } ]
/[ TPSMAgy- PShAgy] ) )

X PRsMgy ]
N-SECS"8xy = St &, / Z1H10a & srserT a9 # g7 g d 7 sracarforT ke # fag amriz @t
Fof @7a
= ([{SECShay

—([{ SECSBay x TPShBay} -{TShBay + (2.4 x ESBay ) } ]
/[ TPSBy- PShBay] ) }
X PRSMBy |
-[{ SECS"Bgy
— ([ { SECS"Bgy x TPShBgy} -{TShBgy + (2.4 x ESBgy ) } ]
/[ TP5hBgy- PohBgy] ) }
X PRShBgy |
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arr o, &, &1, 2 L FIF S, G I, [RT G797, 5712 BT, FRFT Fad, SIAEHE L TAAIAE A

e

SECSMzy =

T5hsy

ESMay

TPSMAqy

PeAay

PRSMay =

SECSMAgy =

T gy

ESMgy

TPsM gy

PSMAgy

PRSMgy =

FATRIRT GF7; T FAl2T T FIEET 77, T fAew; sgaT A, faae ve arze g+ (o, dieas
Tz Ug &FF7 [Few, 37 17, aF9T U §41 @797 A, i [few, e [qoa; @ f[few, g9
e 17 faew; ara7 7T A, arze a7 A, w@e A gle 27 Ao, #iFe fi27 A, #iee
TFI FTIATT AR S FIT F [EfeT ar, Tgr AT A §FT FAGT F AT & agT & g AT F
faférse ot ava & glazge F91f3d 39~ 5% &1

atT T F S, F /T FUIRT § FIATNT TRIIGIT & TR 9T G9T HT FATRT IT H AT
FrFTT T F FTT ATT T fFforee Fot gaa

fegfaar @ aIRTT o7 7T 97T @UT T GIT JIGT F [7997 & TI57 &, 13q a7 a7 4 97 #1 3tz
Ft T TT JIAFeT TH1T Z1a7 & 51T 6 T 1. F. F SECSAay F FIGRFT 717 Fo1l @I 1T 51
fRafaat & @177 7 3T Fort @ad 57 G979 JG7 3 [R977 & F157 8, [3q v av § 97 #71 3t
FIT GIT TT JIAFT THIT ZTaT & 51T 36 THTH. al. 7. § SEC ay T JfqARFT [3ga F9f aaa amaeT
g

Rl & iR 39Tl FTUTaT # AT SFerT T & FIRTT 1T T # UF F1 377 F IcIeT #1 T
7T FT FoT FTUIGA & 1 TT JAET & [F977 T TI5T &, 13q 917 T % a7 Ieq7a 7 797 #1 319z Fir
GUT T JIAFeT THTT STAT 51

feafaat & siarer a & 77 1T T ¥ UF &1 FUIF F FHIET & G 79T JAYT F 3977 & TI57 8, F7
T T % a7 ITITET H SECSMAay & TIT #1 131902 Z57T @UaT 9% J1a%e TH1T I 56 THIT AIT1RFT aTT
FAT GIT ATIAT 81

a7 T/ T ¥ a7 IqTE T SFAT a # I ATT T F UF F1 FIF F IYIET 1 T vy #r dqiaa

FETET SITITT

atT T F Sl F /2T FqIRT § FIATNT TRIIGIT & TR 9T G9T HT FATRT FT H AT
HATETTHT T & FIRIT 97 T #7 131902 Z5f @77

Rt & 177 F7 a7 F9 @UT T AIT JAGT F [FI77 & F1ET 8, 3G ey av § G947 #71 3t
FoIT GIT T JIaFoT TH1F FIAT § ST 3 TFX . &, § SECSAay F S1aRa7 ara ot @aad arfae &1
feafaar & T Fo7 35T Fot @ud 57 @97 gIG7 F [R977 & 57 8, 3q ey v 7 97 #1
f@tere Z5it @qd 9T JIaFT TH7T 1T & ST 56 JFC 4. 1. 7. # SECTay H JfaR# T [aga Far a7d
aTfaEeT 81

Rt & &1 SEUTIRT FUTET H ATIAT STET T a9 % FIT7 77 T & UF F1 3917 & IeqraT #1 T+t
7T FT FT FTUIEA & 1 TT JAET & [F977 T TI5T &, 13q 917 T % a7 Ieq7a 7 797 #1 319z Fir
GIT 7T JIaFT THTT ST 31

fegfaar & semeya a5 & FIT 77 T F UF F1 3¢91F 7 IUIRT & 91 G497 JIGT & 997997 & AETE,
f#q 917 T & a7 3cq1e7 7 SECSMAay F GIT F1 13192 F91f @IT TT JIAFT THIT ST 3¢ THIT a7 T
arT Fol @IT ATHT §l

T T/ T # 27 3T F ST IV F FIT AT T F UF FT FUIT F IqTET F1 qHt qarar wv

AT FATRA SJTTTT
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aTdl #F L TF F faT aarT
T T i F ferg o &1, A qraey & [ fead gueente weT

7.6 T1#NT Fwit

(iii)

R i . farreit < A (@nfor = guie) o o2 e 3t & gt 9 3 i i s g
TATFLONT ST STHTOS T =37 8, F° [ata 7 T @SSt qET ST ST 3] 9 ST an] g
Ty, ATATF sl At srrar arfaa sae fodt =i % siata e a=d w8
RIRE RN

ST T F AT AHeT a9 | ({452 ITHEFAT 1T {6 <F T2 =41 TS TR0 Sl | ({ata hr 12
FST T /AT (AT sraram qure:) &t fFera 6 7 sl 7mT S ot arreiga et Har fodr
T & ST Fol S=d THTTS ST F §q TRT 781 gl

TAT T T FAT (FTUET F¥ qrear) (S F.) = dare & ot Sy ATag=ar (27) F A9 a9 47
e et x e 3T ST arer a=a @e (Frodt i arear) (e / E3€) x 10
AFAT TG H T AT T {3637 747 (5. %) = fars (Erens / &) 7§ @@ ° 7 g Aforse S5 o -

Tars (Erers / &) § "rareitEa e ¥ e aw Ao SS9t s x frodt s siferemE (29) F aga a9
T 378 {1 (27 #) x 10

e srfafara s=a (Tt arear F g9=Ta) (S F.) = vars § 9T a9 J& 7 (S F.) — fare (S F) 7 e
T ST ArerT (Frodt arear) a9 aw

T SRt A & ATT AT 919 2L = 0 7 <=d 1 Y gefsa &fvw & foro aro st gfed
Ay e el &fvw ¥ forg oo it afiads (S, %) = (Tl St sore (|17 @7 17 59i9) (@i

HaT) o ®T H T TSR0 Sroft THTIT T (STCEET) i 7 + Gt S10F 3 siasta a=1 7 fastett it 7

(¥t =) x 2717/1000

. AEHT F forw arfi ST FATTr S SAteHT W9ew, I et At # A9 eqfgT A £ 0 TN
AEHT F forw ardfier FT ST ST ATAHATT 9 (ST, F.) = TATHL0T Sofl AT & & § I TS H07
FolT THTOTT (JMEHET) T STHTAT (H1T T 7% H1¥) (THSs0) + FEHTT Tk & st &g 7 7 Foft $ir

AT (THESUA) X A a9 | |79 zarea ar 9 (FF, &, / &%, a1.) / 1000

. Ffe, Afoa sfafer a=a (frodt aregar % arg) (S %) <=

ot et & forw faarfag € ST e srfemm=r e foma sy whwar (&) =
F ATt it STU)
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. 7fE, atca afater a=a (fod aregar & 9rE) (0. %) >0, 37 el & o ardie St =T
TAT SATHT= W (ST, %.) > afra srfaferd s=a (frodt srear & arq) (S, #.) a9,

st & foro ardfir ot At £ ST i srfemre oo e st s
(Erems) = srfora srfatiaa s=a (Frodt areaar % a1e) (S, %)  savid o it STy

I At Atra ataterd a=a (Fudy sreaar & ar9) (S #.) >0, e et F forw arfi =t saia<r
TAT ATAHAT=T T (ST F.) < srfora srfafara s=ra (Frodt arear % arg) (5. F.) a4,

st & fero ardfir ot At £ ST i srfemr v faega st s
(@ErarS) = srfora &g arhiT it waiawer aur stfeAT oo (S, %.) faw i s

AT a9 qATaiia AgE / ST AUET AT SH SquesHar / TRASHT FrEGATdl / T A9 Hi
FfaT srar s / Fveaia TRRafaET 3g Mafa Rftre Seit gy e & w0 & smof

Sit. %, / S Aww §F N-SECNOay= N-SECECAy +N-SECBAFay + N-SECPAay + N-SECNWay + N-SECVYCay
EEA

N-SECNOay = TaTaeel |2 / I & forw amediga fafere o=t @uaq a1 awfers $aq aqaasyar /
TSI TiA AT et / Saferd =eTed AT 3 / et gt

N-SECECay = ot & / &Hivg & ggfavor ar7% 97 q7a7 31 #ifd & a2 qRadT ¥ FR0 FaT a5 & T
T FRIFIT F [T 17 (@19 e @od

N-SECPFny = Sff. & /10T & sraer a9 & FIR17 FIT1HTT / FHTF 97 FATITEar # [0 arar=iga faraes
Fof @ga

N-SECPAay = Sff. & /31diTe & saFar a9 & 177 [F47197 / 7817 39 & 7 a7 gRIrs=T Jiqarfaraar #
fero arar=hiz @tz Ft @oa

N-SECMYpy = St & /3TefiTe & srerT a7 & 77 7% / QAT / QAia15a JFa7T a1g+/31aT 3975 & a7
TTHTFT (e Zort aqa

N-SECYCay = . & /0T F siFaT av & 177 TIATIT TRICTTTT F ferg ararg f&re Zer ava

8. T e q% fafere ot @ua

AT T | T2 7 2 7% (A St @ = F ot g0 (5. F.)

Tl HHHE IqATEA ()
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N-SECay= A-SECAY-[N-SECCAay + N-SECCAS,y + N-SECCAB,y + N-SECCMay + N-SECPSay + N-SECPEAy + N—
SECPRCay +N-SECPMay +N-SECSSay +N-SECNOav]

e -
N-SECay = 1. &, / T 7 srmerT a9 7 ararEd @ Zer @d

A-SECay: 1. #. / Fdioa § sy a & areafas @t ot aud

N-SECCAay = 1. &. /10T F ST T & FIIT 31T F1F # [0 arar17 [@1ee o aad

N-SECASay = s aw (1, &. / 8¥dioer) # ziwr fAex/ daz & gegfaar # fau arariz @t st ara

N-SECBay = srer Tt (1. #. / Hd10) & 7177 s7ee ey & Ueqiaar # [ arar=ig @ st avd

N-SECMay = 1. &, / ZHT0er & sirarer af & #1% — fagor arar=za f@fee Zar aga

N-SECPSay: 1. ./ Zidiuer & sy atf & fAgya &ia fareor arareiz f3fee ot ava

N-SECPEay: 1. &. / 21d10er 7 s#er 9t 7 faga fAata arariza [@fee ot aad

N-SECPREAY : T, &, / ZHdioer & sirarer atf & farg &1 aiad 91797 37 arar=z 3tz Fet @od
N-SECPMay:  srer % & 1. &, / Ad10e & 3977 (@997 % A7 arariza [@fe Zof a7a § #2741 #1 a7
N-SECSSay= S1%erT a9 7 51, &. / 210 7 arar=7a (3192 Z aaq #10% @2 / @17

N-SECNQay= TATERT T/ ATATATH % o0 AT (aforse Sl @aa a1 e S8 srquasaar /
whrrSET i fateET / sfaferg = e a1 Trs / syt i Reafat

iii. STFETT TG G AT sTFITAT F AT ATHTA T 31T Fort @uad E
e
= JEH AT (. F) F ITT AHTHIFT FAT TTT

FT THFET FTEA (27) x 10

i. e Ay (&S / SdfeE) § AaEHY sIgaTe F 9% a=iTa $ fafee St qua

= UT — SECay/10 (E1< | EIUH) » et A9 (ETerS / EHTH) § ATEHT ST & 918 ArHTegd Ao et

gqq
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i, ST ATHTAET (ETrS / EHTTH) = Sremeqa a9 (Erers / SEue) | T2 § @ aF
faferee =t = — sramea A (Eres / feE) | stegra e set ana

Vi, TFAT F H ACEHT ST % 7T A T | T aF fafore seit g (&es)
(Eretra)
= FREH] ATIET (I (7. #.) & T17 GrArFd F FoT @7q
FT THFET FTEA (27) x 10
- STETTT ATHTA TR (E130E)

(Erefrom)

7. Sez: AT A W (VST AAA)

FReferfad &= % fore aTaT==or Fent F TS A 37 - &7 7 fFEwtaa B @ €,
1. e/l

F. WET TS T (TTHQ ATTRT / 330 FTAT / HTATSE ST/ A7 TZAT / qrerraat)
2. SAR AT
3. fawga Rreor (Ffea forga w9 & e oiw == 3eumes 9/ & forg smanfaa / Fatfaa)
4. dfiefr i wg — earee #F ue qurET

5. FATS T ST
6. T ATATHIHT
6.1. TV GARIT (TATALIT T FLHTT il A1 | I TRATT & A7 AT T TATAL0TeHTR STHLT
ATATHAT)
6.2. ATEHTH / AHfeqH S8 FquAeHar
6.3. fawior =1 a1 RS afafafda
6.4. TTE AT [ THIE F STSAT (T 377 F&Fea Scarae #)
6.5. syt wRfRafaat
6.6. THFHT St

7. Y i fAfre st

7.1 % [ =T
i, AT St 9d b frg HISET FRE ¥ FIT G Fiee ©TE HT ATATEH

TET AT FSAT G % o7 s a9 § qrare=frd snameqd a9 & g3 § arad a9 7 srfafverd fee
TITE & HTLOT ATT 1T 0 AT 6T AT & -
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T ST @uq (FAfeam ¥, &.) F g sfafea Fiee wié av 3 de+f § werd a5 |aidfas o= =
s Ay (faforae . %.) § Fies T20é F F07 AT St @Id — Aremes(q au (ffere . F.) 7
T T & FILON ATT STl G

AT = rhel a9

Fars = aregmeda A

s =wfa sz

i. AT St @9a F g AiSET F1EEF F FOT GG Fiee €IE H AHRAFOT

TET o= oot @a & o e a9 § ST g S Ted a9 6 §aH H O9ET % T a9y §
sfafer Free T21e & wrr faga S & TUET 56 TEH A ST Y -

R o=t "va (Riftm . %.) F g sifefRem v Fiee w1 a7 ¥ da+d # 9ers 7 qivas o=t =
qreT a9 (AT T, At =) 7 Fiee @i F forw g ot @ - e v (are B, a9t 5 #
Fiee TaTe % for femga oot wod x arfia aro a2 (fF. . / &, at. =) / 10

TaTE = el T
#1497 = AETTHT TT

iii. A St @wa F forg wiSET FE F FRO G gle g Fiee €T FT arT=HHOr
T2t e it |a & fow are ad § ararefEa e a9 & e § 9gt F e a9 §
afaferd gie T Free T % w107 Az ST ¥ TUET 39 THT i ST 8 -
g st @ua (e . %) F fog s st Fiee ¢ Fiee win F d@es § wers % wivfas
FT = e a9 (AT B, at. =) ¥ Firee w20 % forw e o=t gud - gy av (@ fF, &t

o) § Filee T(T % forw fEea oot @ud x 9t arT &< (. &, / . &t =5.) /10

TaTE = el T
#1497 = SAETTHT 7T

Tl Fw (RAfe f. %) F wor vt =i / wiv ¥ g e ad § wers a8 qiwfas S§it = T o0
gua (Afeme . %) & oo afafer fiee =@ oan F 939 § "er 7€ qiwtas o= + ey o= g
(ferm . %) ¥ o sifafem 98t e =1 o % 929 § "ers 8 qisfas o1 + ey s« 9uq
(farforae . %.) % forg srfafera gt Fiee g Filee w2iv % dad § @ars T Aqistas Sor

TET % o I whem sfeTa g greitE g i aeft enfu @it F o 9 =6 ) =it w
AT % forT |t arT st At e it STt ST arwas ¥ (Rfere . %) § avft wiggt ¥ R
wTE | = ¥ FI0 qeTE TE F ST

= iopaT e (Faferae &, %.) % wreor 9t werd / weiv & o s ad § =erg 18

Y5 Hihfda el

=1
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7.2 gHERET I

AT § YT IATT ¥ forg wiaor 1<

qT ITATE & {T ITITE qF THEE IATE o ATHTAHT0T g TAF e I & fory Ty e 9 =
FIA TT AT AT STUAT| (eT ITATE FATALT FHT T AT a9 (FATS) F T 737 S0 307 st
T (TaTe) | qHT e 97 = T sroe qur e s g

¥, UHATE T (THUAUH ¥ 1Y TEas) A7 (TEans afgd + =) @9

I & T T & [T [T SR = TS AT (THATS)

1. WAFY Y& ST T F oIy &6 i<
AT Ay (HUwetars) F oo saiaee #19% = sraga a9 (. %, / 29) § uHens &1 g/
g a9 (B, &, / &) § TH@ SeuTe T TAEAT
A o (HUwTETE) F oy wuieor wrew = raed v (B, %, / 27) § vhers w1 uasHl/ sremesa a9
(6. . / =) & T@ IcuTe 1 TEEHT

i, AT A (34) § geT SeqTE F oI uHerd = sram A (29) H uHars Fi fuhdears
SeqTE

i. SFAT AT (27) H BT ICNTE (0T THATE = AFed 99 (a9) H THAS & HUEAATe T
Ieqrad

T,
HUFAaTE = ST A F forT FATIr FF
HURTATE = AT a9 F (o0 TA(ALT FILH

Frars = ST a9
TaTE = rRAT I
THATE = TUS AL

2. H&T SATE AW ¥ forg & AfceT ate awwa:
AT qY (AUFHAETS) F o wOiaeor Fa = araega av (6. F. / a9) § wququd w7 uaeer /
reTea a9 (. %. / =) § T@ 3aTE A uEeEr

qFAT a9 (Fuwuars) F oo wiawer #E = aramea av (. %,/ 29) § THuHTE w1 uesr /
e A (. %. / =)  T@ 3ame A uEsEr

i, STYTYA a (29) § q&T 318 & oIy UHuAug = reameqq a9 (29) § UquAug 7 fuwars
TF T

It Ao a9 § EOHUE W = 0; a9
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i, AFAT AT (2) H YT I % (70 THUHAUH = aheAd a9 (aF) H THUHUH FT URAETS T
IeqTeT

Ife sraToqE a9 ¥ THUATE ST # 0; 99

iii. AT TG (27) H =T IR F (I THUATH = e a9 (27) § THUATH F1 HUFRA AT T
ERIET]

e,

HUFATE = AT F o7 = Few
HUFTATE = T a % o7 FATILT FIH
Frars = ST a9

LEIEY = IFFAT Y

THURTE = wo gfear ar

3. GHEE & ST TN & forg & e

AT qY (HTURATS) F o0 Faiaeer FE = aremea ayv (. F. / 29) § &0 w9 &1 waser /
sraTea A (. %, / =) § T@ 3ame A uEsEr

AFAT A (FTRTATS) F N7 T F19F = s a9 (7. &, / =) | F2 /07 F7 THHT / ArLmsqa
F9 (FF. . / =) & Y@ ITITE T THEHT

i, ST A9 (29) § qEF IS 6 (o0 0 /I = aed a9 (27) § 6B FF 7 {0haiars
TF ITTEA

Ff e ad # S HIH IAT_T = 0; I

i, AFAT AT () H I ITNE & (70 T FIH = M a9 (29) § 0 FT A7 O aAT T
1)

Tfe sraToqE ay # & F AT # 0; 99

iii. STFAT AT () H I ITNE & (o0 FIT /A = qFaq a9 (29) § 0 /T F7 GO aATe T
IeTEA

StEl,

HUFSATE = AT T o7 = Few
FORTATE = e A T ST FE
EIEIES = A A

LEIEY = IFFAT Y

TEEHITT = A
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4, qHFY &I ST TIaL0  forg & Avefisr :

AT A9 (HTURATS) F o Foiaeer #13F = sremes@ ay (. F. / =) § %20 A &1 vy /
e A (. %. / =) § T@ 3ame A uEsEr

AqFAT I (FrUwuars) F o e w1 = awad 99 (R, F. / o) § &0 8 #7 TeeEt /
g a9 (B, &, / &) § TH@ Seure T TAEEy

i, STYTE a9 (39) ¥ qeF I & forw %y WIS = argmea ad (29) § % #wES @
HIOHATATE T FeqTae

Tfe sraroqa ad # & Wi SareT = 0; 9

ii. AFAT AT (2F) H BT IR % [oI0 FT AT = e a9 () § FT AT 7 HOReaTS
T ITITEA

Ff e ad # & AN IS IR * 0; 99
iii, FAT AT (2) H GeF IR F forw w2 SIS = s a9 (a) § 0 ST T Howmaars
TFT I

e,

HUFATE = AT F o7 = Few
HUFTATE = AT qY F N7 FATILT FIH
Frars = ST a9

TS = IR a9

THEETHUA = T HTS

5. qHFY Teq 4TS ia<w  forg RAferats drfisr

AT A9 (Frowdars) F forw wuiaeer #1eF = s av (G &,/ =) # et & v
TEEHT/ATTEE a9 (7. %, / &) § THE I H UHEEHt

AFAT T (FTHTATS) F T a0 F14F = e a9 (5. &F. / 27) T Aot S0 1 TasHt /
e a9 (B, &, / &) § THE Seure T TEaEAy

i, ST AT (37) | qBT IcATE & forw FAfersie Heisr = remea av (29) # fAfersia Sveist it
Hruwdars T ScaET

afe sraroqa ad # Rferl dvs @ = 0; a9

ii. AFAT TG (3F) H BT I & forw FHferawia HOAST = sraedd a9 (24) #H fRHferwta Jeeisr &7
HuwdaTs THF IATEA

afe sraroqa ad # fRfest d s SaeT = 0; a9

iii, FAT A (a7) F geF Iaarg * foru fAfeswta WIS = e A (29) # fAfereta Sl # v
HrUwe TS TH IcaTeT
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Stel,

GILEZIEIES = YT A 3 ForT wqTar H1E
Hrowuars = AT AT F T EATAT FE
Frars = ST a9

LEIEY = IFFAT Y

THAEUHUA = faferte s

6. WHEE HeT SUTE T % forg FOr ST -

AT AT (AUFAATE) F o wiawor F#17F = aras@ ad (Fr. . / =) § ferg a1 vaeey /
e Ay (f. %, / =) | T IcTe T UEsEy

AqFA A (AUHTATS) F o q7awor Faw = e au (. . / 2) § qrere w7 Tt / sreamea a9
(7. %. / 27) W @ o= F7 TAEHT

i, ST A9 (29) H GEF IR & o0 = = reamd a9 (27) | fere 7 fusaiars o
EIRIED]

gt SreToE a9 § T s S@TeT = 0; a9

i, AT AT (27) H T ITE F forw {1 s = st a9 (247) # o1 e a1 frowediars
T 3eITEA

Ff e ad # 7 AT IqeA # 0; 99

iii. TFAT AT () H BT INE & 0 fORT A = e ay (24) | T e 1 fuweftas
T ITITEA

HUFAaTE = ST A F forT FATIr FF

MUFRTATE = Areer a9 o o7 =2 FT0h

Frars = ST a9
TS = el a9
frams = o s

7. | HEF IS FIiar & forg & Riferta
AT a9 (HURetaTs) & forg =aiaeer #e = sremesa av (. %, / =) § 2 Aot 1 vasdy /
sreTea a9 (. %. / =) § T@ 3eme A uEsEr
AqFAT 99 (FUhUaTs) F o 0w w1 = awed au (. &, / 2) § 3 o &1 sy /
sreTea a9 (. %. / =)  TH@ 3ame A uEsEr

i. ST Y (34) H q&F IaNg & forw F2r FHfoswia = sy  av (e9) § 0 Hfemswta &
HIOHATATE T FeqTae

afe sramoqE ad # & Rt S = 0; a9
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ii. AFAT AT (2) H ger Iaare & forw F FfemwT = arwew a9 (29) § T4 e @
HuwdaTE THF IATEA

afe sraroqE ad # & RftwA Saew 2 0; 9w

iii, AMFAT AT () § g IaTE F fou F Ao = arddd ag (=24) § w0 e wv
HUFATE T IeTEA
STeT,
Froheftare = aremesga a1 F fore suieor wrew
oFTaTE = e A ¥ forT wTaEer FF
EIEIES = A A
LEIEY = AT TG

ThRsuEes = they faferniE

8. UHEE & ScUTE FYIA & forg Afeir e

AT Ay (HuEETars) F forw st #E = sy av (B %/ &9) § seud wr uesE /
e a9 (. . / &) o @ 30T F UEeHl

e a9 (HuwTaTs) F forw waiaeer #1F = e ay (. %, / @) § auw w7 uHEsHT / sred
F9 (FF. . / =) & Y@ ITITE T THHT

i, ST A9 (2F) H AT IATE F [0 AU = awqd a9 (39) § A0H F7 fUREErs U
ERIEL]

Ife sraToqE a9 # Afeir A ST = 0; a9

i, AFAT AT (29) H T ITUG & [T ARUH = FHeAT a9 (27) H ALCH FT HUFRAETe TFT
IeATEA

g% AremoE ay § Qfr e SR 2 0; a9

iii, AFAT AT (37) H T IAE F U ARUH = A ¥ (29) H AuH w7 HURdErs ua
EIRIED

T,

HUFAaTE = ST Ay F forT FATIr FF
FORTATE = el A T ST FE
Frars = ST a9

TS = R a9

qTy = ferT fare
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9. e Y Sl AT AW F FIg For qoher =T ST (TsT AAT)

TR O ¥ A F A IS (TES)
= Sl to EMP in BY + SMS to EMP in BY + FeCh to EMP in BY+ FeMn to EMP in BY+ SiMn to

EMP in BY+ Pl to EMP in BY+ FeSi to EMP in BY + Rolling Mill to EMP in BY

e Y ¥ g o wRe SeTE (TET)
= S| to EMP in AY + SMS to EMP in AY + FeCh to EMP in AY + FeMn to EMP in AY + SiMn

to EMP in AY + Pl to EMP in AY + FeSito EMP in AY + Rolling Mill to EMP in AY

e,
THAE = TS AT ()
Suwdt = gHHE T I0T1E () (VST AA)
THUHUH = T e o T (=)
THEETTT = T FH ()
THETHUA = T FAIS ()
THAETATA = faferie AT (=)
framg = TORT 3 (27)
THETHAE = %2y RferRiT (271)
g ety 6

HHA & 39 TR % e ge7 Saarg = fRfest dris

1. 99F9 7eq SUE & g &S A e

AT 79 (Fohatars) e srawr FreE = s 79 (B ./ 27) 7 1 v w6 uady /
aremea Ay (. &, / =) | THE ST 1 UESHT
AFAT 99 (HTTHUATS) F T FI7aeer Few = e a9 (. F. / =) § 5 w5 a1 vesey /
Arema Ay (. %, / =) | TE ST 1 UESHT

i, STETE a9 (29) § T IaTE T T e = e d au (29) § W A0 F7 U ars
T ITEA

Tfe sraToqa ad # A HW IWET = 0; a9

i, AT AT (a) H qeF IaTg % forw HT HIH = s a9 (24) § B w0 F7 rowdars v
Ieqra
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Tfe sraToqE ad # & F ST # 0; 99
iii. SR A (Z7) § qoF ITE % o1 H FHH = sqeher a9 (29) § H w0 A A UELEArs o
ERIET]

e,

HOwSATE = Ao A § T FCR
HURTATE = e 99 H TITAC0T FILF
THEHT = faferse o=t @wa (. F. / 27)

TESHTT = A ()

2. qHEE H&q SR  forg &y #vrefisT :
ST AW (HTUHtaTs) 3 forT =aiaeer Fa = sremes(a a9 (. &, / =) § %30 Saier 7 vasdr

[ sremega v (. %, / =) § Y@ IITE T UEsHt
AT Y (HURuErs) F o S w1 = arwaq a9 (., %, / @) § S S w7 uaEEr /

sreTed v (. . / =) § YT IR A ULt

i, STETESE a9 (3) § THEe T IqTE & (o0 Hr BT = semesd a9 (a) | 60 AT &7
Hruwdars v ScaTE

Tfe sraroqa ad # & A SareT = 0; 9
ii. AHAT AT (2F) H BT IR % [oI0 FT AT = sArherd a9 (27) § FT AT 7 HORears
T ITITEA

afe sraToqa ad # & A St = 0; 9
iii, FAT AT (2) H geF IR F Forw Fr WIS = e a9 (a) § 0 ST w1 Howatars
TF I

T,

FOheftare = sremesgd a § S w1eh
FORTATE = Ao T F AT HICH
e = fafere =it @9 (. #. / =)
THEHTTS = ST HIAI ()

3. g qeq ST & forg fRfetT Frfisr :
e A (FrEiaTs) F R =t FF = arameE a9 (B ¥, / 2) § e ds
TEEHT [ SreTesa v (. ¥ / 2) § THE 3E A uELEr
AT 79 (Frowuars) F o Taraer wew = srwed au (5. F. /21 T Aot Sy 1 st/
aremea Ay (. %, / =) ® TE S 1 UESHT

i, ST AT (2) H THFHS I IS & (o0 FHferawta Sveisr = sremeqa a9 (2q) § fHferwia
HIFOST T HIUF TH Ieqre
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afe sramoqa ad # Rfer ds SameT = 0; a9
i, AFAT TG (3F) H B I & forw FHferwia HOST = sraedd a9 (24) #H fRHferwta feeisr &7
HuwdaTE THF IATEA

afe sraroqa ad # fRfet d s o = 0; a9
iii, R A (a7) F geT Iaarg * foru fAfeswta WS = e av (29) - fAfeeta Sl # v
HruseftaTe T Serrad
ST,
HUFAATE = AT AT § AL FH
HURTATE = Ao a9 § FA(ALIT F1EH
THEHT = faforse o=t g (. . / =)
TEEHT = FRferRie #eiST (24)

4. =T IOR % fog & Rfersi
e A (FrowdETs) ¥ R St FE = arareda ad (B ¥/ @) & e e v
TEEAT / aremesa A9 (6. ¥,/ 2 H e Ieare i uasHt
Arher a9 (FFrowuars) F for Sqiaeer w1 = sewed a9 (T, &, / 2) o %20 et a1 v /
AreTea Ay (. &, / =) | THE ST 1 UESHT

i, STETEE Ay (29) H qwEeT §e 3ot + foru S fAferta = swarqa ad (=) § 2 et #
U T IcATET

Ff e ad 7 & Rt ST = 0; a9

i, FAT A¥ (24) § ger e & fow % fAfeEta = arwew ad (@9) # w0 Rfesw wv
HUwe TS TH Icared

afe sraroqE ad # &40 RftwA Saew 2 0; 9w
iii. SMFAT AT (29) H g&x Iaurg & forw 2y FHfeswta = swew a9 (29) § F Ffemwa &
HuwdaTE THF IqTEA

ST,

Hureftars = smemesd o & wae FE
HURTATE = Ao a9 § FI(ALIT F1EH
LGELE = faferses o1t &wa (. %. / 21)
iU = 6 AT (2)

5. H&q IATE % fg far s = [(SEC of Pl / SEC of MP) X Production of PI] :

AT A9 (HTUHRaaTs) & o Siaer & = sramega a9 (5. %, / =) # O s &1 veset
| e Ay (. &, / 29) | TH@ 3T &1 ey
AFT 99 (HUwuars) & o SS9 w1 = s au (7. . / 27) § {091 s a1 uaee /

e a9 (. %, / ) § T Seqre 1 UEsEr
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i, ST Y (3) H qHFA T 3T & (o dTame = argmeed a9 (29) § fers 1 Juw v

EXIET]
Ff e ad # AT a9 IR = 0; a9

i, AT AT (27) H T ITE F forw {1 e = st a9 (247) # o1 s a1 frowediars
T ITEA

g% AreToE av # T s SwTeT # 0; a9
iii. TFAT AT () H BT INTE & 0 fOr e = e ay (24) | T e 1 fuweftars
T IATEA
ST,
Huweard = ST a9 F T
HOURTATE = Ao a9 § FA(ALIT F1EH
THEHT = faforse 3=t @ (. %, / =)
KIE Y = TR o (=)

AT Y 3R FrFa a9 * g o7 aowe qea sare (Rl s

e AW (2°7) § o aaner Hed scars (Rferi dvein)
= FeCh to EMP for BY+ FeMn to EMP for BY + SiMn to EMP for BY+ FeSito EMP for BY

+PI to EMP for BY

HFHAT A9 (&) | o aope T Sars (Rifersi drfisy)
= FeCh to EMP for AY+ FeMn to EMP for AY + SiMn to EMP for AY + FeSi to EMP for AY

+PI to EMP for AY

- THAS TS = Tt S
T = & A
Tuaft = quEer g IonTe (Rt #rier)
THETHTA = ey HTeTS
THASUHTT = faferrt e
THETHAE = Ty faforte

frarg = fovT e
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T. Y saTee wee @A
I ¥ TW THR & [ T&7 SR = gie Aee

1.

qHFY T ST & fog &€ie Afeer aify

AT a9 (HUHRATars) & forw wuiaeor FeE = s a9 (F. F. / 27) § uwuauy w7 vt /
Aremea Ay (. &, / =) | THE ST 1 uESHT
qHAd a9 (HUHRTars) F forg wiaeer FF = srwad auv (F6, &, / o) § vHuAu #T ey /
Aremea Ay (. %, / =) | THE ST 1 UESHT

i, YT a9 (27) § THFET =T 3T & [0 THUATH = ST a9 (29) § THUATH F7 H0H
TF IR

If areToqE ad ¥ TaUHTY ST = 0; a9
ii. AHAT AT () H YT I % (70 THUHAUH = aedd a9 (29) H THUHUH FT HURAETS T
IeqTeT

It AreTo@ a9 § THUHTH SATEA * 0; a9
iii. AFAT TG (27) H =T IR F I THUATH = e 99 (27) § THUATH F1 HUFRA AT T
ERIET]

Frohetare = areresgd a1 § S FE
HUFTATE = AT aY § T FEE
THEHT = faforse ot @va (. %. / &)

THUATE = T Hiead T (a)

2. qHFY Yeq 9T & forg Aferr e :

AT a9 (HruweTars) F oo siaeer w1 = sramegd a9 (. F, 7 29) § 9 uw w6 vady /
e a9 (fo. %, / =) | Y IcuTE T uEEr
AqFAT 9 (HTTHTATS) F T FAAIOr wE = A a9 (7R, F. / aT) § AU FwT uHeEr /
e A (. . / =) § THE IR A ULt

i, YT a9 (27) W THF HST IS % (o0 ALUH = Sed a9 (29) H AXTH FT H0F T
EIRIECH

Ff e ad & Afer e @R = 0; 79

i, AFAT AT (29) H T ITAE & [T ARUH = FAT a9 (24) H ACH FT HUFRAETe THT
IqTEA

g% Aremo@ ay § Qfr e SR 2 0; a9
iii. SFAT A (27) H T IqTE * N0 Auw = e a9 (27) § ARTH FOHORAATS TR
ERIET]
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e,

Huweard = ST a9 F T w7
HUFRTATS = A a9 § TG0 FEF
THEHT = faforse oot @wa (. &. / =)
A = TFOT o7t (277)

3. qHFH {&q SIS & fAq gle Hew :
AT A9 (HURetaTs) F forg &qiaeer & = srarea ay (. &, / &) § v=uw / diers F fou
TEEHT 37T / Aremed a9 (. . / 2) § THE IS FT UHSHT
AqFAT 99 (HTUHTETs) F o0 =0 wew = aqrweq av (. F. / =) § v=uy / fens & o
TEHT &7 / Aremed a9 (. . / 2) § THE IS AT UESHT

i, STETEA a9 (3) § qFe g 3ca18 & forw u=nw / dYens = sramesa av (a) § vy / frers
T HITE T IqTE

Tt AT a9 | gie dee / fOr A Se = 0;
i, FAT AT (29) § ger I F o vaua [ frers = e v (2q) § veuw [ dierd av
HrUwaTs U IeATE

Ff e a9 7 gie few / fr s Swew = 0; 99
iii. SMFAT AT () H T IAE & (o0 mauy [ T = sraed a9 (29) § v=uw [/ feqrs Fir
HIUHETaTE T SeTa
ST,
FOReftare = sremesgd a H S F1eh
MURTATE = el AT H ST FCHR
THEHT = faforse F=it @ (. %, / 29)

Uy = gz e et (27)

AT a9 3R e a9 ¥ g Fo qowre g& 3412 (e Fewr / R )

AT AN (2°7) § T aHHe H&T TS (e Hew / Fr air<eT)
=SMS to EMP for BY + RM to EMP for BY+HM to EMP for BY

AT 9y () H T qUHT ¥ IS (Fle Fea / T )
= SMS to EMP for AY + RM to EMP for AY+ HM to EMP for AY
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a—g-i—!
THUHUH = T HfeawT 9T ()
frars = T s (29)
quH = Trferr et (29)
T = gle #aeT ()
Toadt = qFHET YT IS

v, Qfehr e w49

HHA % 9 TR % g g7 Saarg = Afelr e | samee
T e 3-1 % o= # &3 ST & UF W@ 3018 & &7 H 8 9919 & o ARt e 1- § 97 =7

ElE

1.

HHFET HET TR % forg LT ft - 1 = [(SEC of RM-1 / SEC of MP) X Production of RM-1
AT AT (FAUFRATEATS) F orT Faiaeer w1 = sAremed a9 (6. . / a) o e - 1 7 uaeHr /
e v (. . / =) § THE IR A ULt

w99 (HUwuars) & o Sqaer w1 = e a9 (7, %, / 29) § ey — 1 &7 uHe /
e A (. . / =) § YT IS A ULt

i, ST AT () § THFHA TCT IS % (o7 AUH - 1 = AT a9 (37) § A0H - 1 7 HUF
T ITTEA

Ife sraToqE a9 # Aferr A - 1 ST = 0; AW
i, AT A (27) § qeF 3care & forw AT e - 1 = sre A (2q) § sreuw- 1 Fr Hfrowears
T IATEA

g% AreToE av § Qfr e - 1 SO = 0; 9
iii, R A (a) § YT IATE F oI AU - 1 = FeAd a9 (37) § SAUH - 1 F7 TURS TS TR
EIE)
STET,
HUFAaTE = ST Ay § FATqOr F#1H
HUFRTATS = A a9 § TG0 FEH
THEHT = fafore o=t =TT (. F. / 29)

aeuH-1 = qfew W - 1 (29)
&7 3T ¥ fag Afcr e - 2

AT AT (FAUFRAEATS) F orT Faiaeer w1 = sremed a9 (. . / 29) o e - 2 7 uaeHt /
e A (. . / =) § THE IR A UELHT
w99 (HUwuars) F o SYaeer w1 = s au (7. F. / 29) § ey — 2 &7 uee /
aremesd a9 (fo. 5. / =) § s IcuTE w7 vEer
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i, STETEE Ay (2) § HHEe qe IS & (oI SIuH - 2 = e q a9 (27) § e - 2 &7 Huw
T 3eITEA

Ife sraToqE a9 # Aferr A - 2 ST = 0; A9
ii. AHAT AT (2) H BT IATE & T AT T - 2 = ey a9 (24) § ALUH- 2 FT HTRAATS
T IATET

Ff e ad & Afer e - 2 IR # 0; 99
iii. ST AT (Z7) H BT ITUTE % (o0 ATUH - 2 = oA qY () H AUH - 2 F7 Frohefiars T
ERIET]

%;’
HUFeftare = e Ay § FYTqer F#1E
HURTATE = e 99 H TITAC0T FILF

THEHT = fafore =t =ua (. . / =)

AOH-2 = AT A - 2 (27)

3. 7&F Same ¥ g Afcr e -3

AT AT (AUFRAEATS) F orT FOraeer w1 = e a9 (. . / 29) o e - 3 &7 uaeHr /
e a9 (. . / =) | 9" 30T T UEeAr
AFAT TG (FUHUATS) F g =aiaeer wew = sieer a9 (. . / 29) | ey — 2 %71 e’ /
e a9 (. . / =) | 9@ 30T T UEeAl

i, STETEE Ay (2) § HHEe q IS & (oI s - 3 = e d a9 (27) § e - 3 &7 s
T 3eITEA

Ife sraToqE a9 # Aferr A - 3 ST = 0; AW
ii. AHAT AT (27) H T IATE & o0 AT T4 - 3 = ey a9 (24) § ALUHA- 3 FT HTRAATS
T ITITEA

afe sraToqE ad # Jfeir B9 - 3 ST # 0; a9
iii, e A (a) § YT IATE F oI AU - 3 = A a9 (39) § AUH - 3 FT HURAATS THT
ITTEA

agi-’
Frohetare = sreresgd a9 § ®YaLr FE

HURTATE = e 99 H YA FILF
THEHT = faferse o=t @« (. F. / 27)

auH -3 = Al e - 3 (29)
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AET[E AW AR e a9 F forg o awse A e

AraToqE a¥ (1) § o e Aferr A
= [RM-1 to EMP for BY + RM-1 to EMP for BY + RM-1 to EMP for BY +....]

HHAT AN (&) H o aHe AferT e
= [RM-1 to EMP for AY + RM-1 to EMP for AY + RM-1 to EMP for AY +....]

ST,

avuH-1 =t e -1
qOH-2 = AT A - 2
gruy-3 = Her -3
Toadt = qFHLT YT IS

feouft ; srfafies forer 2=t ofie 3 Surera 2er wfaf® wre & sreme v o | 9oy 8

7.3 ATeafieF Ieare

F. T WA (THAE)
%F. 1. €%

&, AT AW H T = AT a9 H THATES THTIA T2 — AT 6 | THAE A5F T2
G, AHAT qT | T = AheAd a9 H THATS THTIT T2 i — AhAT 99 H THATS AT T2

STEd,
#rarg = ST a9
TS = R a9
THATE = TUS AL

F.2. T TS AL AATT

1. AERYTANH
F. A, AT a9 § T2l < 0, AT A9 H Fof THATS ATATT = AT A9 § THATS AT —
AT a9 H = H
g, T2, AT a9 | T > 0, AT a9 H el THaAS, AATT = ST a9 § THAS AT
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2. AFATAYH
F. I, AFAT a9 § TlF < 0, AHAT a9 H Fof THATS AATT = AHeAT a9 H THATS AT — AHeAT
9 H T=i®
g, AR, e a9 | T2iF > 0, Sawa a9 § FoT THAS AT = had a9 H THaAS SAA7q

STe,
Fars = aremea a9
TS = AT a9
THAE = T AT

#.3. T &5 A Fata

1. AERYTANH
F. AR, ST a9 § T > 0, emNd a9 § Fief vHes {atq = ey a9 § vwers Faid -

ST a9 H Tl
g, AT, AT a9 § TeiF < 0, ad a9 § e ugenrs Aatq = sramegqa a9 # vgers Haiq

2. AFATAEH
F. AR, e a9 | T2iF < 0, swad a9 § g uHes Fafd = sawaw ag § uwens fAata - e
g § wei®
g, AfR, e a9 H geid > 0, sawad a9 § Fo1 ugens [Fatd = sirawaa a9 § vwers Aata

CIEIIER PIE G
TS = AT a9
THAE =TI AT
g, e
9. 1. €%

F. AT a9 § = (F = AT 99 § THTIA T21F = AT 9 H SATAL AT T iF
. AFAT A § T = AFAT q H TATTT T = AT q° 7 S[ATHL A F 216

ag-i-’

AT = ST Ay
TS = AT a9

THAE = TS AT

9.2, F SAMEL AT

1. IraToE ay (FarE) §

F. AT, SeTesE a9 | wid < 0, e d a9 § Fef SIATa AT = AT a9 § SIATa AT

— YT a9 § T2
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g, AT, SreTesE a9 # wiE > 0, Sreed a9 § Fo Srera AT = Semesd a9 § Srara g

2. e 99 (Tars) F

&. AT, swa a9 H T&i® < 0, e a9 § Fo STATa< AT = e a9 § STeATa< AT —
AqFAT a9 H T=ih
g, IfE, AFaT a9 § T iF > 0, AFAT a9 § oA STATAL AATT = Ao a9 | Srer=e qana

9.3, F9 S Mata

1. a9y (da1E) §
F. AT, ArLTea a9 | T2t > 0, Md a9 § T Srara [Aatd = sy a9 # Sram=y [{atd -
AT a9 H Tl
g, I, AT a9 § T2lH < 0, AT a9 H Fof SIATA =TT = AT a9 7 A= =arq

2, Irhee 99 (Tars) §

F. AR, e a9 | T2i® > 0, sawad a9 § § Srara (=i = e a9 § Srerae =i — srwes
ERE Rk

g, AR, e a9 H TeiF < 0, e a9 § Fo Srarae (47 = s a9 § Srem=e f=4aiq

g 4. ST AT / [Aata & g aiefas seit

1. smaToqE 9y (diars) ¥ A

AT AT § ST Arara / Fava & forw | e
= YT Ay § = & forw [t St — srgmesd ad § Srer= & fore s o

i. AT a9 § SreAT=e & fory [Aafd it = sremesqd ag § g Srema it X sramesa /
1,000 & STATHY TFe FeATT L 0 Tod

i, AT AT § SIATAL & (7T AT FSAT = AT A H Tl SIATHL AT X AT /

1,000 & STATHY TFe FeATT LR Tod

2. AFAN Y (TATE) F A=

AqFAT 9 H S s / fFata F forg avefass Se
= AR I | TrAT=L & fow Faia 3= — A a9 #§ ST & o g Se

g,
i. AT a9 § AT % forw At seit = e ad § o Srare {ata X s a9 /

1,000 & STATHY TFe FeATT L0 Tod
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i, AT Y F SIATA o FIT AT Solt = el a9 | el SAr=e sand X e a9 /
1,000 & STATHY TFe FeATT LR Tod

. e afeer gl (Tawwa)

T. 1. ®€H

F. ATT 99 § T2l = YT a9 § e THTIT T2l = LT a9 § TA9e s f o i

g, AR 99 | TF = ATHAT 99 § TAE THTIT F2(oh = ATHAT I o TS A 0F T2 ih
EIEIFIIE IS G L]
TS = AR a9

T. 2. 9 AT s s

721, AETC@ATH
F. IfE, AYTT a9 § T2id < 0, SALTT a9 # T TalTs AT = Aees(d a9 7 qrars

AT — AT T H &=2(F
g, At srareE a9 | wiE > 0, sraed a9 § § freqrs g = sreneqq a9 § diars
E IR

T22 FFHATAYH
F. AT, swas a9 § w&i® < 0, Arhed a9 § gl TTars rama = s a9 § fers swana

— AT a9 H T h
g, IfF, AFaT a9 § T iF > 0, AFHAT a9 § Fof Trere AT = A a9 § TeArs s

T,
EIEIFIIEE IS G L]
TaE = AFAT I9
frers = O e

. 3. 3o AT s Rt

1.3.1. g ay (dfiars) F
&, AT, SeTesE a9 | geid > 0, emd a9 § Fof drers [Favd = swamega ad # frers

Rt - sy o | =%
g, At sreTesE a9 # wiE < 0, sraed a9 § § frers fRata = sreameqa ad § dyems
BRI

.32, AT 9¥ (TATE) F

#. AT, swas a9 | &i® > 0, drhed a9 § gt e i = srawew ag #§ frers fAata
— e a4 | w=2E
g, TR, swas a9 H w&iE < 0, srswed a9 § g fers [Fatd = s a9 7 drers At

ST,



144 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

CIEIIER Pl G

TS = AEAT 99
framrs = o s

. TNE & / fRafa & forg aidfas =it
T.1. a9 (fars) ¥ TEie F R Raw et

zare (. 3. %.) % forg faer o1 = e au  3aie & form Faia st — sramega a9 +
ZATIe o oI st St
STE,
Teire & for fRaifag oot = fiar & gor srsft fata X far 7 1000 # vauaue vaddr

g o forw sranfad it = &ftars § ot st srara X fiars / 1000  vaquwus wHLHT

.2, AHAT 99 (TATE) F T7ne & forg Fawr =it

ge (o, T, ) % form ferer Sott = ware & e % forg it st — wars # game & forg
AT FS

qgi.l
e % form fRatfae ot = wars § ot st fgta X wars / 1000 & vauaus vadet
T o T sranfad it = vars & g st srara X S4ars / 1000 § veauaug st

9.3, AT A STl ¥ g e av § "qers € F qivfaw ot ¢

AT A ITATaT F oI s a9 | HeTs TS el qishiddh ol = sATaheld a9 | e & fory g it —
AT a9 § e & forw fAaer et

TEl,

LCIEY = IFFAT Y
EIEIEY = ST a9
THUHUH = &t Hfear o
frame = O s
TESHT = faforee =it @ug
€. e 93T

T 1. frare # 7o Gore @ Tt = dars # gor freft e X farg /1000 7 For et seraa
T2, TATE H FT Te §A Sl = wATs § For Ty waHt X wars / 1000 § For fft seqras

qgi.l
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EIELE = ST a9
LUCIEY = e a9
RIKIH = fore |5
TEEHT = faferse st @ua

A, T AR (THaS) & forg fgsr o=t

9.1, ArgroT a9 &
Frars # T e (THars) F forw e st

= fiars & uHers F forw fRatfaa st — e & wgens & oo aranfaa o=t

WI
F. dars § uHens % foro Fatfag oot = diars # $or vaers Aata X Siars /1000 § vaers vt
T, dars § vHers F forw o s = Siard # g vhers Aata X 9t/ 1000 § vEers vHEHt

7.2, AT 99 |
HfaTE § TS AT (THATS) F forw fRaer o=t
= fiars & uHars F forw fRatfaa ot — e & wgens & foro aranfaa o=t

STe,
F. AT § uHarE % fory fAifad st = fard § e vhers fafa X ward / 1000 # vHers wEEt
T, TATE § UHars F forw arnfad St = dars # for uHers Arara X vars / 1000 # vhars nHLH

STEd,
EIEIEY = ST a9
LCIEY = TR I
THAS = TUS AL
TESHT = faforee et @ug
7.4 fom=ga fsror

7.4.1 faga &ial % g f[Aga A= arar=ia=or
far=ra & si7 e & forw geats ad g e ay fEaepd e st S| @t S sremed a9 e

Freaor ST & o it TE ATAFT ATRG qTT I AT TAAT AT qY AT qTT ZL H AT STOIAT T AR aw
STt T TR AT o0 FoeT HoAT & ¥ TS
AT a9 | FF H ITART ¥ T2 AT 7 77 S0 37a 377 Fesy a9 o 0 94 § ITFNT Ay T faAsfeft
AT A H ITHNT 360 0 ST &t 3 FHT Sfaerd 9 o= #3d g0 Fe S0 9 #eT &7 [Tt
TATIT et a9 | fheet o faega =ial # #< o a7 9t (AT aTT 32 7 FHH1) F 947 H a0 [Hemm

AR A9 H HIA AT F S H TS T ATRAF HoAT H1 0T ZH THL 2
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i. o ad ® gt e B F o s ga (feee . %.) = TECPSav x (A-WHRAay - N-
WHRAy)
TECPSuy: fafaa 7. al. . 7 e a9 g &+l 3 &t (0=, @19191, 51 #2) & Fa st aqa

A-WHRay: . &. /3. aT. 7. & sra a7 & fag areafas siRa arT &7
N-WHRay: 12, &. / 3. aT. 7. § srder a9 & ararza «1Ra a1 &7

s a9 (F, %, / fo, at. =) % fore amar=fiega arfa arr e
N-WHRay= A x (D/G)+B x (E/G)+C x (F/G)

% : 5. ./ . 9ie 992 § s 99 (Tam) % forg fie amw e<
g ; T, %. / . afe =ve § g & foro #ddt amg =2
1 FF. &, / T, afe =79 & varg & o Sistr ar7 &%

4

. fafere f&. afe =ve & sramega ad (Ffram) F forw fie 3=t =ua

- rfera= . ate =ve & fiam F oo i dy o=t aoa

- Taferee 3. afe =ve # e % oo st oot g

- Frar % foro aft e s (Rre, Srdify, St arfz) & 3o oot @

QA4 oo

(feeaof} : fagqa &1T & STaraT 36 97T 1 FTRFT TH1%<T PSiHRAy X (PSIEC8Y/TECsy # &7 7
TR FT F faw faar ST

PSiHRay= . %. | &, at. =ve & vara % forw fAgga =g (srEdue) am e
PSIECasy=Tafera= . at. =ve # g & forw e =i (srdiu=) ama a2

TECsy="Ttaferas f&. at. wve # diam & o 3o s @aq
Teeuaa § fasrett f =aa & faega Frerr ararefsor & foro GeEme #§ 721 form s = 2

7.4.2 faga [Aafa ¥ fag fagga A= araria<or

HddY & 2717 . &, / . &t =, % aog fase & [t gq it & o a7 32 9% F= G s
g1 sraTeE & faea & fata o g afx & oo areafas HirdfdY aro a2 o fBeme BT smoem Aefefea
TUTET o AT AFAT A9 | (AT FHofT T ATHTRA AT ST

e a9 § =ers T2 g At F oo aintas st (e . %.) =(EXPay-
EXPav)*[{(GnNHRay)-2717)}/10

STgi -

WHRBTNHRGay: 12, #. /. al. 7. & siaaT av & [ esequasidl aqisT [7a arT &7

EXPay :@ma T, at, 7. § vara § fRatfaa fEea st
EXPsy :@m@ . at. 7. 7 sam # f[{aifaa e s=i
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APCay: Fia9ra & s av # a7 agra# [3ga ava
7.5 Hfdt s #g — SoTmed # o qurEr

7.5.1 @ifidt }g Frr Ewr

e farerErar et S s, siderd vuen, sfderd o+, sfderd v= siiv afae gaaar ¥ T0ET F94 F

T ya=r StaeY 3eAaT FHIEOT ST FETEAr F ST a9 & 6 A6 a9 & for aiaee g&1ar i JurEr £

ST

A TEAT AUt % O zated ar7 32w v #7, gafaa v g @t ar7 3% it T A Srusir) e i

T 3T H A & forw ardir St w5 it 1 ot @ud § F 7ers s

(y  srwe ad (Fferm 3. &) & |infas arT s § Fwrdt £ ot = [war 7§ @fdt amr o (@FF
5. at. =) — e # areatas € ar s (BRF. / B 9t 7)) ] x e #§ Hirdfrdt soaree @

. at. 7.) /10
(i)  TETE F HEE T ET = S F {2 x (9 H T g2aT / e ° TSI g27d7)

(iiiy =T § Figer T8ar = 92.5-[{50xA+630 (TH+9U) } /SEET] (W sramea a9 F o €)
(iv) AT | AT AT = 92.5-[{50xA+630 (TH+9U) } SHHEET] (AT svemqa a9 F forw 2)

ST

T -t § T

ow =giaera ¥ w7y

g7 = Jiaera ¥ greg e

ST - 6. &, | . at. =, § Fraer e A ihE e

TaTE = FerT T

#1497 = AETTHT 7T
HfidY ; e fomga w9
=T ; aqizT arT 2%

752 g INTEA & frg FF«T ura<r

(i) AT qY § F1AAL eaT = 92.5-[{50xA+630 (M+9H) } /GCV]

(i) e A & atae e = 92.5-[{50xA+630 (M+9H)} /GCV]

(iii) FaTT (FEF) F AT AT | TR FHIAAT HoAT F T TIAAT (T FAqT) = 2162 g{E o= #
T IATET F 70 | FiFeT it T eTHaT x Jiaerd o 99 Icared & forg a9ft aiget & wy

IqTET | WA FAAT HoIt A7 TAerd) / 2 16=13 ATT Ieuras (Erdiu=) F forg waer swofw g £t
HETA SHAT
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(iv) TATT (FT3F) H TTT ST H T HIFAT Folt F WA A9 (T aigew) = 216, {Efro= &
T IATE F o7 | ST it ST eTqaT x Jiaerd o 99 Icared & forg it aiget & wy

IATET | YT FAAT HoIt H7 TAerd) / 2 16=13 ATT Ieuras (Erdiu=) F forg waeh e aigere £t
HETA SHAT

(v) AT ScaTad & forw arurefigd fatore ar & aua (W w5 . . / 6. 9r) = dam § el siea
fafore aro i gua (Srara (Fferd) § st geqar / Targ (wiherd) § Siaer< 2814qm)

(vi)  dtamr & vars aw At fEatorg ara (wro a6 9. &, /f ar) = 9w e F foro ararediaa
faforse =t = (9w =1 3. &, /. 1.) — darr & 97 Scarad aigew F forg fafore st g
(T =7 . . /. 7))

(vii)y wg-SeaTe # $u urEr & wuTd wers wE St (R . %) = v § Ay o R fafae
AqTT (AT &1 3. F. /F. U0.) x (AT (39) | asft T Frael 7 Fo 9T SR X T § 977
ITATEA (FoH TTAAT) H TFT FIAAT FoIT 1 ATRA TTrerd)/1000

ST

7 - yiaaa ¥ T

g =gfaea § T

o= = wfaera ¥ gragree

ST - T, &, | 6. at. =, § Fraer g A ihE e

TaTE = T T
HaTE = AT T
Hfeft : Hftaa e w@a
ffiu= ; = v =er

7.6 FETE FT ITAMT

fe sru 3y FfieReoT T ST e FeTE % uHuHuy & oy fEtere feerett i gua i o f
&

y =-2.1161x + 807.08 with R> = 0.9971

i. are (. &t =,/ 29) | Farg & IR § yA4Tar vaugud & foru &t e aua
=-2.1161 X % Scrap in BY + 807.08

i. ware (FF. 3t = / =) ¥ FaTg F ITART § AT vauaud F foru faforse e g
=-2.1161 X % Scrap in AY + 807.08

iii.  amEToE T ] e ad ¥ = fAfdree fagge T # s
=wars (. at. =, / =) ¥ Fare % 3TN & yardt vaugus % forw Fferse fGrm g -
Frars (7. a1 =, / =) & FaTE F STIRT F TATA THUHUH % forw f&fore fErm ara
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Tars = R aY
EIELE = ST a9

e ay (Ffer . . #) &he afcer gt § STl Fare & wers 1€ 3 =t
= dTaTs 3T wars (. at, =, / &) F = v #7 3|e X THuHe 3cred (29) X 9rid 917 8%
(B, %, / B at. =) /1076

ST,
wEdEr = fafere e ara

EIELE = YT a9
Tars = rRerT a9
THUHUH = Tt Jfear o7
7.7 9= qTHTRAHIT
7.1.1 93199 gO%K

THTEALOT F FTE § qLRIT Al AT H T TRAAA 6 FI0T ATA T IO STHRIT 6T A FeTHham

7y watawer aE qaeft aeart fifa § ger afiads grar g seaq ad § ararefer sfafied suwa &
forw sott 3astir % forw € grar g1 ot Hiedt & srfafvawra St ITanT f@ewr gg st #F qrarer T soem)
=] RATAT TOET T [Ferer ST & ore 3T ST

(i) Tt gaEe (FAferaT . %) F e oeas a9 § F2rd i S e qihidsd ard el =

sfafer e o=t =@ua (ara &, at. =.) x aria arr a2 (@, at. / &, 3t =5 / 10 + sfafewg am
Fot guq (Afer . %.)

7.7.2 Freareya ¥ # d<9 7 I / 3% Sq7 FgIei=Ear

AT a9 | TTATHATH AT THeTH TG AT ATIASAT o 1T FITATHLON Sared Lo Tioeamae g e s« #it
AT AHAT a9 § T FTTIAT

T [ Awfeas Su srquasaar (Frfer fF. .) F wor srer 9 § @idfas ara St f FAS
&

= FFBay GCVBgy /1000 + FFSAay x GCVSAsgy /1000 + FFBay x GCVLA&Y/1000

FFBay= %" a9 (2) § Yo § TAH SATASHAT F L0 SHTATLH S o T ST TTedqm=
GCVBgy: sameqa a¥ (F. %. / f. 3T.) H STATHTE FT Tl FeA ¥ e Lo

FFSAay=aTee ad (29) § ToHT § T ATTASHAT % FIL0T S{ATIH S % FTF STH Ao S TIaema
GCVSAgy: sramd@ a¥ (T, &. / 7. AT.) § 10 qo{cTH S4 FT THeA FeA (L0 qo

FFBay= 3% a9 (27) H YaH H Th STTAsETT % FIL0T SHATLH SEF & G T dhfoqsh Seq TiaedTid
GCVLAgy: sFa a4 (. %. / 7. T.) § T2 FHleTH 287 T THA el ([ T
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7.7.3 Rufor 7o 31 yR¥iear afafafear

fAmtor = F S g afafafast F oo ST #§ A T S SaeEd IS0 g T TEe
e a9 H TEH FHT ATS ST F1F 9 FEA aF STHLOT FIT STHN 67 T2 Fo1t a0 o} sy ag &
=T fgT STum

fAwior s=or a7 gfRsEr f afafafEat F o sras af § iy aro St f w6
(Faferms . %) = ST it FafET F wror G st @ea (@ . at. 7)) x arfia ao
37 (FF. %, / T, &, =)/ 10 + Swaeor it wiwerf= & wreor ara =it g (mferm &, %)

7.7.4 € Qs | TS % At (v SR foega Sare)

7fF s [ T a9 & I AT ITH UgA STHT AL AT / ITUTEA THIS F FIAT & al 7% TH1SAT 6 IITEA 3T
Tt ITART U F FIT Foll START T TF € 37 %77 § 70 TAT TF TgH S / 98 T AT 071 STHRT
ITATEA HTAT AT FATOIAT| TAT, ST ITHNT ¥ ITTEAT ATAT FT T qF ATHA q@l /AT S0 5 aF & 78
AT ITATAT 6 70 TTAT TH Tal Tgo S| SAHAT qY & I [0l TRATSIAT ATATATe H @IT ol TS Hol1
7 BT T SeuTee (A% E 2Y), Ak A § FA FoT AT FeATET F TSAT ST

THT WY T2t fater | it €T % a7 fHea 3ared & o 92 7S Y #&1aeT 9% A0 g gl

(i) e a¥ F geTE T 70 WiATT AHAT STNRAT A TF 7S THH AT / THIE 6 AT F F0r 919 FHoit
qua (feram . &.) = (70 witera srwar STATHRET e a9 7% Sohd ofTe / TTs T ST & Freor e
Tt @O (T . At 7)) x T ® i sfea arT 2% (R &,/ . at. =5ver)/10) +70 gfaed earmar
IYATEAT AT T 75 0T AT / THTS, T FIALAIT F HL0T T Hoit god (e &%)

TE THH ATSH [ THTS 0 HIULTAT % I G ATAT IATEA HHF o Fe ITATEA | | HTAT STUAT

(i) A a9 #F "erg U5 A Scarew # 70 wfAed @war STAar AW 9% qE a1 / @S i st E
HI0T 18 A & a1 ot @ua (Aferw 6. &) = (B somea #§ 70 sihea sgar swfiar s a9 72
AT [ THTS T HIALATAT F FHTLOT JTELT Fq & (6= ol @uq (1@ . 9t 9.) x vag § 9 «feq are
37 (. %. / T, &t =ver)/10) + 70 fF= Scamed # 70 Siaerd d9ar STAdr o 9% 95 A5 / TS 6
FHIALTTET 3 FOT AT & AT Hoit @ua (e #.%.)

(iii) smper ay (Ffer f. %) & Sew & forg 70 sl war o o 7€ W a1 / T & FRega S =
{[70 sfrera erwraT ITATRGT (AT ., &, =) " aF T T AT / TH1s & F07 fHae &g saamad x
iy T A (Fr %,/ B at. 5. /10

(iv) 70 I AT STARGT AW T 7S AT / THIS I Fg- ST F ATT Foit 9y Iaure (e %, &) =
70 ST &AwdT STATRGAT (27) A T 72 AT / TH1S a6 Tg-3caTad T 9TT ScqTa"* 917 fAforee st g
(s =Rt T3, %, / T3, @) }/ 1000
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Sl
TATS © AT a5

7.7.5 qqcaTioa afikifeafaar

T AT ST Tt g ATHTA T it sraeawar gr €, afs Rafa St swanr @ warfaa w0 7, 5o
T yaree g A a8 BT S "ewar siw =8 Aegetaa aRFafa w2y smar @1 o et F s
ITANT FT TS FofT T AT a9 | Feldl il STTAT 2

@i FweaTira yRREERET ¥ For a1 seit gy (Ao . %)) = ta § gme=figa F s o
o o=t x war ® aria sma T 32 (. &,/ &, &t 9.)/10) + va § amee=disa &
0T a1 et (e B %)

7.7.6 7wy ot

(iif)

(iv)

o & € fasredt it wra (st 71 quia:) S a7 sreas 3 #§ st 3 # st fafatdee s
BT ARATHLOT ST THTOTS [T 3T 2, F7 (i 6 T FEStett /17 ST &Y 36 9% arareiaor ar]
T AT, "reTeERer st Rt e arRa s frodt SR F S et aud e ST
YA G TT T8 g

ATCEHT o o ST ArherT a9 # T ST g dafeia w2 9= T adiwmoiia =it 7 [ata i
TE It & /AT (A srerar quie:) #r [ata i w2 sl aEr smom q@nty amrefra Beet At
Frodt =i % SaTd eIt F=d THTTE ST A g A @ g

Faq & Ired FwAT (Aot A areran) (S %) = fars § frodt =fim sfeg=ar (29) F aqaw que
T IeTE FoRTH x e 36T ST arert ar=ra afey (Frdt i aeran) (&ers / &%)

ArFAT T9 F = e T 3T 4T ((§eg) = dars (fers / fE) 7§ (@ ¥ T2 % Ao s=t s -

wars (S14rE [ &) § wraredigd W2 ¥ e qw Aforee ot suednT x frudt = StiEeT (29) F aqan
T T IaTe AT (27 )

e Afaterd s=a (Fud areaar F gearg) (S9s) = TarE § YTt 999 987 (dres) — dare (See) J§
e 2T ST AT (T Sreda) s 95

F. i AheT A H AT ST qT9 &< = 0 7 A= 41 i "9ei3ig 2w F o ara St g

ACEHT AT geida 2w F o a3 aigdq (§9rE) = (FdHoiT S 3arg (J/1Y 97 T 197)
(FTTate eT) % =T § 9Teq TArwoitT Soft AT WA (A HY) A AraAr + g R F siasta a=r T
farsTeft 7 |/ (FFmaEte =52T) x 2717/10000
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g, AEHT % oI qrd HST SA20T ST ATEATT T, i AreheAeT a9 § 7Y e ard < 2 0 7 g

(v) AT & forw ardir S ®Uraeer ST AfgHTT e (S = (FAF FST el F ®T F g
TATHLOT FIT T (ATTEET) FT THTAT (1T T T2 ) (THSSAUA) + AT TeF F aqiid (amT
F IS FSAT T qTAT (THESUA)) X AT a9 | Iearad foaer ar 22 (. %. / . at.) / 10000

(vi) =R, oS afafera s=a (frodt arerar F am9) (S %) <=

1. Fot st F foru At € o s sttt wees faega s wfemm (&)
= 0 F faqiiq fasT it ST,

(viiy =tz sl sl a=9 (o arerar F arg) (§=) >0, &7 A F g arfis S a9

sferaTe werew (Erere) > srfSa stfaferd s=ra (ot areaar F arz) (S %) 7o

1. st & forw arfia st Rl & s sie st wses fee st st
(Erars) = sl srfafer s=a (Aodt arerar F am@) ($rars) F davia f@EET £ ST

(viiy  =f, sfSa sfatera s=a (st aregar & arg) (Gr@rs) >0, ¥ et F o ardfar S ®arar a0

aferaTe were (Ererg) < srfSra srfafera a=a (Frodt aregar % am9) (. %) a9

et % form ardi =i Fatia i ST s stfamrer weer e st whear (&) = afSa 2q
AT STl T TAT ATAHTT T (E¥etrs) e i s

7.8 IiT ¥ 2 a= fafere Fe guq

#. faforee ot guq $i T

i, STETIT a9 H AT FT AT AT a9 37 (ST
= frars & g oot (. &, / . at. =) @oa / fiars & g g (wae)

ii. ST A H AT BT AT SAHT AT I (TN

= ars & g it (B, %, / B, At =) / ward # 3 e (m)

aﬁaﬁa’kqw@ﬁ‘gﬁrmﬁ(ﬁ %, / f%. at. .) gua it = R e F w1 F sremwr § 7omT i Srosht:
[{GHR of DG Set (kcal’lkWh) X Generation (MU)from DG Set}+ {GHR of CPP

(Steam Turbine) X Generation (MU) from CPP} + {GHR of WHRB Turbine X
Generation (MU) from WHRB Turbine} + {GHR of Gas Generator (GG)X
Generation from Gas Generator (MU)} + {GHR of Co-Gen (Condensing) X
Generation from Co-Gen (Condensing)} + {GHR of Co-Gen (Back
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Pressure)Generation (MU) from Co-Gen (Back Pressure)}+ {Total Electricity
Purchased (MU) from Grid/ others X 860}]

ﬁﬁm@ﬁﬁwmwﬁﬁwﬁwﬁﬁmw"@ﬁm%mﬁm@ﬁ
[Generation (MU) from DG Set + Generation (MU) from CPP +

Generation (MU) from WHRB Turbine + Generation from Gas Generator
(MU) + Generation from Co-Gen (Condensing) + Generation from Co-Gen

(Back Pressure) + Total Electricity Purchased from Grid/ others

TEAUTAAT = VTR f|q a1 3T

sfro=ee =9 a1 3¢ (7. &. / B, at. =)
Hefidt =&ftee formga w2

EEZ UEE G = TS 1T qT(H AT
-3 =gfeafird Samae

iii. ST AT HT CESHY = G4 T SGUEAAR X THATS, T Faa wasdy + waens #1 arw gasdt

1. drare & = FarE § {§97 7 Tquuas X Uhers #7 f@Aed vesHt) + dars § ugers #1 du

TEEHT
2. UATE § = UATE § {59 F7 TqUuUEA X UHarS # fAgd vaEdr) + dars § uHens v du=
TEHT
STET,
TEUUAAT = 9T siea ar =7 (. &. / &, a1, =)
THEHT =faforse =1t = (6. &, / 2)
THHTE =TS A
T =famm
fu= =qmq
iv. e AfET AT FT TagHt = G997 FT SYUUIAR X THUATH &7 A= wasdl + qauaey 7 arg
LSES)
1. e & = dare § {§9F F7 Tsequuase X vauauyg 7 R vasH) + fere § vauauyg #7
o= TEEH
2. UATEH = UATE § {§HF F TqUUAAT X THUHUH & fo=a vase) + fare § vauauy #57
LR

TUTAAT =i siraa arT =< (B &, / . . 7))
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Tt = faforee st @ua (. . / &)
THUHUH ==& AfeeT AT (=)

T = o

o= =q1T

v. &0 w1 gESHY = G4 FT SSGUTHAR X THUATH FT fAea vaddt + Tauned 1 iy gasHt

1. ErE & = dare § {59 F7 Tsequuasr X 6w #7 fFed vasdr) + dars § 837 5w & dua

Tt

2. TATS H = UATS | {HF T Tsequu=aA? X F2r i #7 fogqa vasey) + fiars § &0 w &1 v
Tt

TEAUTAAT =TI siea are &7 (. . / 5. 3t 5.)

THHT =faforse w1t = (6. &, / 27)

THEHII =TT I ()

o =famm

fu= =qmq

vi. & ST 1 wasHt = S T TseuuEa X R St i frege waddt + 6 Saeitsr #r arw wadt
1. darE § = fiars § {FHE B TeeuuTa X G s w7 e waddt) + fars 7§ Foee B

I RLGEL)
2. TATSH = UATS § (A FT TeequuAeT X v St # fHea veEd) + Siars & 2y freier v

EllE RGEL)

TIATTIAT =T e arT &< (. &. / . &t =)

THEHT =faferse o=t @ue (. %. / &)

THETHT =T HIATS ()

ToE =

o= =q1T

vii. AT Aorfier o1 TadHt = @397 #1 ssequuEerR X Rifemia §is #1 e waddt + Rifest drfs
T A9 THSHT

1. ErE & = dare § {5 71 ssequuasr X et At w1 e vasdt) + S § Ao
HTAIT i ST waEEt

2. TATE H = UATE H {(§347 1 Teequu=se X ffernt Ftsr #1 fega nasst) + farg § fferw
HTroT 7 AU Tt
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e,

TEUTAAT =i siraa arT = (B &, / . a1, 7))
THEHT =Tafore o=t =va (7. %, / 29)

THATE THTA = foferter #reier (21)

o =famm

fu= =qmq

viii. R A T CEEd = G Fr ssequuEE X g 1 e wdd + frerd wrare gaddt
1. ErE & = dars § {G5E 71 ssequuasr X fars #1 fFga vad)) + fiars #§ frers &1 S

TEEHT

2. TATE# = UATE § {FHA F Teequuaae X Frams #1 fHepa vadHy) + dars § fers v S vaset

ST,

TEAUTAAT =TI siea are &7 (. . / 5. 3t =)

THEHT =Tafore o=t =va (7. &, / 29)

frams =TT o (29)

T = o

o= =q1T

ix. & Rl w1 wadd = 997 o1 ssquEEe X & RAfestT #1 fee st + & Rfestw w1 aw

Taddt

1. S § = fiars § {Fa 1 Tsequu=ae X &y et # g vad) + fard # & R
T ST TEEEHT

2. TATE § = waArs § {89 # Tsequuase X w0 et #r A vaddy) + dars § %7 ffewa
1 o TSt

ST,

TEAUUAAT =TI siea ard &7 (. . / &, 3t =)

THEHT =faforse w1t = (6. %, / 27)

THLUHATE =21 FRferteT (27)

T = o

fu= =qmq

x. ARAT et 7 TadfY = G4 7 SGUUHAR X A 7 e qadeft + ey 7 919 gaddy

1. ATE § = FETE | {HIT T TsAUUAAT X ALTH FT GZa vaeet) + fars § suw #iv e
Tt

2. TATE § = UATE § {59 F TquU=as X Aus T R vadH) + fars #§ oy @ due

THEHT
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e,

TUTAAT =i siraa arT = (B &, / &, . 7))
THEHT = fafore St =uq (. &. / =)

qTH =TrfeT fe (29)

Bk =famg

o= =q1T

g, IrTa 3} FAata ¥ g o=t % e
1. 9 (&) T 1 Sort @ud

A & = A / 10 #§ 1 F911 @ua (@7 + =) ([ . %)
TATE # = TaATs / 10 § T Solt @ud (ar7 + fEEg) ([ &, F)

qgi.l
fafere . &, ¥ 3o =it @wa (a0 + R{gE)
= [Fo a7 et @aa (f &, %) + (R (Wfeme @&, &t 2.) & @84 w2 st X 860 . &, / . at. =)} -

{(Rre (ferw f&. &t =.) & foru Matfaa fe X 2717 &, %,/ &, &t 49.)]
. T a9 Hot gua (e . %) =

o soames & 3o @ I (. . &) %7 ST + R § F a1 S (. & &) &7
ITANT

q. fIea Samea § 3o a1v St qua (Rt &, &.) #rswar

= [ 3uTa % forw /T &7 ITANT (SeT) + A Icames & forw 9T &°r 3T (St
+ for=ra Iame F forw wrEr #71 S9AnT (9g - Icred) + ARE Somad § f 9w el a6
ITIRT (SIS &2) + R Soumes § e ava ot &1 ST (2rdidy) + fEea sore § am
FST FT ITANT (TsLUAAET) + A= ITaTa | q1T SHoft H7 ITAN (Vg Icuras) + fFea
ICATET § T 3| Sl F ITANT (HATH) + e Saumes § Fo 39 S0 #7 STINT
(Tsu=EATET) + F=[a IcuTad | e 19 FSAT HT STANT (Vg ITTE)]

A WA H FA qT9 Sort @uq (e . &.) 1 Swnr
= Yo H H Fel WEHT S A1 ST + ST | F 4 So11 H7 ITINT + ST H F ST ol
T ITATT

T, UL ITE FT A ¥ AT T Ot

1. GUFH T A FT A § A T8 TaEH
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73, AT F TRIT F TS AIA (THATS) F & § qHeAToa &Far @ § 97 vquauy F 97 ugers av
THUHTH 5 A7 THATS + 7, TS 7 TaTs F o0 qoepey o60s7 e (S16rS / ) 7 92 F T2 aF Uasay
= [{F Sott @ud (a1T + formga) (. . &, /) / 3§ 90Fe7 I8 (THeE + THUAUE + 37+7) (a9 #)}/ 10]

ST,
TA ST @Iq (AT + )
=" (f. . &, ®) v T S @a (@7 + fBega) — wreafaes some ([ 3. %.) % oo atwtas st

2. guwy R s #1 e § e a5 msd

7f3, ITITT & T KT 62T U & =T § qRATO fFFar 747 g, diare 3w vars # fore awser f@forsta feis
(ST [ 27) FT e T T aF THEAT
= [{F= =1 gua (ara + fEega) (. . %, #) / T qweer soame ffersta #st (29)} 7 10]

. . %. & g1 391t @aa (A1 + A=)
= w9 (o, ©. &, ) it 1 o1t @ (T + A=) — wretiss gears (. 6. 5. #) & forw st st

3. gy HA HH I e § I 96 qaHt

TfT, ITATT & TR AT H /T F FT § TATOT 63T =T 8, 3T o vars F forw awewet §3 7 (Ees /
T) A T qF TESHT

= [{F Zott @ud (a1T + fomga) (. . &, /) / 71 a0er 3care et fveist (=)} 10]

ST,
F Holt @aa (are + feera) (. &, &, )
= ¥ (i, o, &, ) ff 3o o1t @ud (a17 + faega) — areafaes soare (. f&. %, #) & forw afas st

4. qUFYH FoAT AT 7 AT § AT T ST

7f¥, IeuTe F TR F A some wrew F =0 # wfearg B wr &, fare siw vars F o auwe e
et (S / 27) #T7 E F A qF THLdr
= [{F= =1 @ua (ara + fa=ra) (. . . #) / T qweer Scamg = w1 (2)} / 10]

qgi.l
F Holt @aa (T + feera) (. &, &, )
= ¥ (T, o, &, &) ff 3o o1t @ud (a17 + faga) — areafaes soare (. f&. . #) & forw aefas st
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5. quFY AT T AT ¥ T a5 gasdt

7f3, ITATT F T T TANY F ®T H qRATOT 3677 737 3, Fare o vars & forw aawer vadig (e / =9)
T I F I qF THSHT
= [{F7 =11 @ua (a1 + fE=ga) (. . %, #) / 7o qwaer soame ffersta #st (29)} /7 10]

g,
T FHolt @aa (are + feera) (. &, &, )
= g (i, 3, &, ) f 3o o1t @ua (a1T + faea) — areafass soare (. B3, %) & foro aienfas 3=t

. I q A T FHoIt @9

1. AR SR F THR A T AAT (THAS) F €7 F RS G @ § ar gagnes F 9 uoens
T TATATH & T TS + I+

AT T UaTs % o T o (TEens) ¥ e ¥ e a% ot @ua (W & %) 71 veumue F 9y
THATS AT THUATH  HIT TAATE + A

= {URHTE AT TAATE + THUATH A7 THAE + THUHTH + F77 IcqTad % o0 Fot Soi 7 gua )arfra +
(Fragay - (e feror & forw atefas St + Sae &t urasr & forT |ientas FST + ST F7 ST Feed
TTST LT o To7T HTeh{F Soll + 37T IR oh (o0 Hehide Hoil}

2. 7} SE F TR A &Y T F w0 F gfoariva T w@r g,

AT o7 TATE F forw e | W2 a9 = gua (. . ¥

= [T T ICTEA H Tl oft 0f g )qrnT (e +) - (A freor & foro atefas 3=t + e it
AT & 70 i o0 + ST FT ITANT XA a7 FHILHT & (7T Hishiaadh HoIr + TIE T2iT HEht
% form AeRfaes Sott + o7 FLT % o7 ginfas St}

3. 7} ST F wHR F A A F € F gRona Frmar g,
FraTe T vaATs oy T2 7 2 a9 ot g (. . %)

= {51 T ICTEA H Tl Soft 0f @ )ariT (FBega +) - {FFea fror & foro atewfas 3=t + Saa it
T % forT AiRfae S + ST T STANT FT AT FILHT & (o1 Fishida Soff + T2TE T HTLH
F foTT AThTaR ST + 3177 HTLhT & (o0 Hihias Hei}

4, 3} IoE F v & A s v (TrEee) F 9§ g v e,

Frare 37 TaTs F U e F 2 9% o9t g (. R %)
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= (oY serres ww & ol St A mwa Jardir (afaeg +) - (FrEE e F oo aietas st + Sae A
AT # for AfRfae Sott + ST T ST F AT FIEHT 6 (70 TR ST + FTE TaT FHLHT
orT ATt SotT + 37T LT o oI HihidE Foll)

5. 3 ST F TR A TEY F & & gRonig T wn g,

Hrars o7 waTs F o e 92 7% S5 gua (. @& )

= [{werfig & o So1t A1 e ardv (R +) - (e e % o aiss st + S i qoEsr F
T TR ST + TRT T ITANT FLA AT FILHT 6 (10 FIR(AF STl + F2E T&IT FILHT % (o1 qion(dh
TS + T FLAT 6 (70 TR Hor1)]

T, g e § A 9% gasdy (. @&, &. /=)

1. I IUTE F THIR FT TS AFT (THAE) F 7 7 g B 1w § 37 vaowas F arg gasns av
THUATH F 4T TETE + e, fiars iz ward

TI o A i # i O vE | ;F i |
PO ATA (TEATE) F ME T 9 7 Fa @0 (TR R F ) 1 TR § 1Y URATE 41 TRURTE § B TEATE + 3
- T FHETE SOOI T IR (THATE | O TETRTE 3 EY THATE 91 TEUHTE 3 FY T + 35T

T
R TEY T T AT T E T aE T |1:-hh
s e g 1 e o T (| = T i e (EO
2. I G97 F e F B T F €1 7§ gfonia frar @ g, fiard A
I T FEEAA 9 § U 7w T | ;:*f .'
_ I TEH 300E # AT § T AE e @0 (R IEE,
) Tl GHFE I0U1G, TG Tl HIT
Iq0
R TEY T T AT T E T aE T |1:-hh
s T AT e @ e T (| = i i e (O
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3. i SaTE F wR A & A F T F g e g, fiars ok vars

T 1 FET I B 9 7 weE e | =)
_ U1 9 3o # 9T € 9T 59 5w )
- T THEEL TG R
qu
B e o T TR
proe T T WEEGET 1T § AT TE reE (|
FE ARG T T m e | —— | = 10 —

4. I} IE F THR A Ah s " & 1§ gRoarie fr w@r g, fiars ik g

. - (TH.FR. &
FIE T FHEEAEG 9§ T O TEe A | =:FA'FI|
T BFE 300 £ 9T § 9T A% Fa w0 R
a T HHEH 300G Fedl T
b
sz TEF O EEEESE TR TTOE TEEE |
Wﬁﬂﬁnﬁﬁfﬁﬁﬁﬁﬁﬁéﬁf{j’_?:z = L =
5. 3 ST F YR B TEY F & # g G @ g, fiars ik @
. - (TH.FR. &
FOF T FHEET AT F T 09 TEeA | =:FA'F||
_ T = TFE 3o # 9 € WE 79 S W (RS
B T FHTE 501G FO
T
T3

9. Frudt oMt % a8 TdHNT ST THIT FT ST

T ZoTT A HT % T ATAT= I AT ST & ST UaTs | <l 9 & qgd i< sTiaAT= Sy fersrett &t
T

. FEHT ATATAT F 912 A § e T& So1f @ud

= TaTs H UL AISET F TEq TATH00T HIT THITT FHT SATATAT + TATS | A F T2 qF S0 @Id
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. ACEHT ATITAT F 1< IATE & GHTAFA I § A2 a5 fafarse St qua

1. I G F ST F T I T AR (THAE) F €9 F qRoariva fBHFaw w& & a7 vaowew F amr
THATE IT CHUATH ¥ {1 QTS + 7, AT

i STaTTYT T (AE) T i & 0 aF @t Feit @ud

HATEHASA & I H IS TR AR EIT | ——
S o
e Fel WO | TSTeT == TF,2F, |
£
T TFEET Frmig (T AR |\ TR T TEFTETE F T TEAE T TETFEW F TR e — Fega(osll
HTZH He T o F1g =11 71 H 7 T2k RS Fai o | ——
= R N N S N — —
HHZHT HACTe | 15T T F, | ST TS H 2T Tk el T
Foom HTEA A | THEE 0 T e Jd TREHEE T THTon A (oA ) o AT THAE - F0< 10

2. i ST F wER B & gty & v F gReniyg G g, ward

i. SETET AW (EVAS) § e | e T [Afree St aoq

{EIHETE

FTURYA 79 F T I T5 T Fa @47 | |

=

A Tl wed AT S
" TF AT 30URE (ATEEE 39 (T )10

HTZH He T o F1g =11 71 H 7 T2k RS Fai o | ——
HTTEE I | STera= o, &7, | & 31 T | T T O S |@u
_ {5H ak g JIC
= T~ — S~ —— -
G SN LEIERF GG o 10

iii. stremesE AT (E150E / @) = sremeya v (i / @) § e | e qw faferee Sut aad — s v (@eE / @) | st Ao

TSt Gud)
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4, 3 IR F v F AR s wr (grEes) % s § afonfa R wr g, @
i, ST A9 () § e 7 e g At S gua

HTIHHAT oW & 7 H 7T T [ Feal Hoe | —— |
== PR
o e | W0 | A R, 2F, |
S
= FFEEH O (T T T T A (Ea 1l

il AT AT (9 / a) = sreme@ a9 (G180 / &) 7 e & e aF f&ftree F=t @aaq — sremesa a9 (s /=) §
srfe T fafore st @Ta
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H o] SR EE IR o - i [+ = Oeh [ Hes gl JWud | ——
)
s o R R  Frer =t es T TS
HZH He] CIGIEEENE Z HIAHGT e F o
“ = =]
- R HFRS IO S AE S T OTET = R -
thel HEAR LT 301G (BT AT HTEH z
[E— e =TlE
— HTIT AT HFA RO [——

5. i ST F R H wEIY F & # gRoniyq G w@r g, vard
i. ST av (FR0E / &) § e ¥ e o fafiee w3 "ava

HTUHAT T8 F 7ic H 7T T =Ene Fa1 5o | ——
e T W | TS |
-=-_-___.'—'-_-T? TT_ t5})
HITEET HA0TeH & 915 AT NE H T ek S 19TeE Fra T W0 | —— |
_ =HEE e dol | T ] Head | o T ok - ]
- T HETERT 301G (U (BT 510

iii, smETTT AT (Z150E / @) = ST T (21605 / 2T) 7 92 G 9T TF [3197% 9T @aa— ArEreT a5 (2605 /3) 7
sfErgfaa f@afire Fotf ara

o, HT e TTE 5 HITSH He[HE=1 =F TG ATl g 7 T TR IR 3 T | ——
- < - . - e — e o —— — 3
HITER Fo e | TBTer= 55,58, | 7 O78 Fem=a o B Tl o
_ bkl L ik =3
- TFE HFeE A 3=UIE [ THEN e+ 10
= b L e Ly 't .'."- 1N At
T =TT s D T
— HTUTHHT e e T —

8. THUS FET ST FRIST

fRmferfera et % forw ararefeor wreat Fi qEUa 3 w0 & &7 § fAwf¥a BT w3 g S saa: arde a9 § @
e T fafare ST @ua i TATET FRT| FTEERT FT TF SATTH a1 FI0T TgT TEqT &
1. 9P IR

2. ATEARAF IR
3. dift sk 98- Sed # U+ Fi uEwr
4. fasga Rreaor (Ffee R @47 ¥ fie o) & - ST ¥ g srafag sk Raifia)
5. 99
5.1 TFiaRwr FUER (AT T " it fifq § g aiad & s sfafe aatawor swwe fi
ATALTHAT)
5.2 IIHTH / A%foqs S8 SAquwsHar
5.3 fawtor <o 31 aRArsET Afafafer =<
5.4 7§ VTS / THILAT 1 SET (T 3R R SaameeT #)
5.5 sryaTfa afRafaat

5.6 FfiF0fi FeIt THOTTT Gt
6. e g fAfdre o=t gua
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8.1 gu=HeT I<qT
8.1.1 AT IUTEA

AT ST FETST & H et & Ao wg arer #7 3carae R S et 2
o TAFST (T + STaSIEeT + TeogueHT + seftT H94)

o FHY MUY + FaT + TSR + TsUHHT + seft= H49)

o HTHITE (FTSIT ToTT + SISERT + sefi= §57)

SULIFT T TR qErat {0t § et & Iearae % oy srent srent whwar grfh safore, za vt fafars & foro fafors
Fott aq § faeTar grft sremeqd a9 & day § e a9 #, @ w3 ofiv stera armr=fiawor st @i ang w7

F T &t sraeT=ar 8, AT RIET 3T ITATa & S| ScaTE 3T Fd & forw 58 wiwar § et off aaema v ffeea
HTAT ST HoF 3T 37 TREde & 0 Gafad 47 § 1S g1 781 g1t AT / AT Fael AT T g1 A1)

8.1.1.1 Fftars (e7) F forg wwwer SR (FIE) = WPm (CFWay X PPWay) + APm (CFAsy X PPAgY) + RCFm
(CFRsy x PPRaY)

WPy, =& 3eq1g o for arahst i ey
APr =T 37T & oI i &t et
RCFm =H&T ITTTE  [oIT, AU 6l AEr

CFWpy = TaTed a9 # Ths! HT qRTat & form &aiaeer #es
CFAgy = ST a9 H F(T T TGN 6 (o107 FITAL0T FILH
CFRpy = S&TTT a9 ¥ STEETTE T et * forw wqiaeor 13 Year

PPWay =dtaTs § THET & AT HT T ST
PPAgy ==1aT H F0 $T TR1ET &7 et Iearad
PPRey =HtaTs # SHTTE T Tl HT IS IcTTadA

8.1.1.2 SraT@ ¥ & FIg A< FRE

TEET o T A7 T wE (g
HET UG T TEEA] ETETE)

CFWgy=

Tt FTEIET & o TS (e

CFAsv= LT IT0E FITEEAT (2R
FTTENTE STEITE & B THEE (=FTTE
CFRev= HET IUE FIOAEAT (EETE)

8.1.1.3 AFAT a9 & (T GHFE IR (FET) (27) = WPm (CFWay X PPWay) + APm (CFAAy X PPAay) + RCFm
(CFRay x PPRay)

gt

CFWay = %@ a9 § Ahal il TRIET % o7 ®ia<or FeEw
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CFAay = e a9 H FfU &7 et % forw waiaer #13%
CFRay = &a= a4 H sRE U it TR1eT % forg &9iar w1

PPWay = AT a9 § @FST 6T Il FT Il JcITad
PPAsy = S&a@a a9 § F0 T FEET T e IcTaA
PPRay = % a9 | SETTE T T FT Il IcITaA

8.1.1.4 s a9 % forg wwia<or FE

T AreTed ScTaT = 0 oo quft Fatera soare F for om) &, st smee w9 wmrees a¥ e o strar &1

CFWay = @zt it 7t ¥ forw vardaft (uar)
AHST T TET T q&T 3T (Fa1)

CFAay = FHftr &1 et ¥ foro vaeeft (var)
FIO FT T F qET IR (frar)

CFRay= AT T T o0 TEEET (TET)
AT FT T F T e (FEr)

i aramE IATe = 0 e auft gt Soare ¥ forg @ §, (e wqiaser w1 ) R fmr smar @)

CFWay = @ET 1 rat  forw vaest (vam)
AHST T TET T T 3T (F91)

CFAay = Fd & et * forw vaesfr (vam)
FI0 AT T F qET I ()

CFRay=_SEH1 il TIaT % fol UHEHT (TAT)
AT FT T F T e ()

AT a9 H qHEFET IATE AT AT F O e A I AT & THE Iearg 9 feE e sroem stferaw
ITATE X @ 3T AT, FO AT ALHTTE & TRET AT T2 6T ST q6aT ©

Sl

T : AFAT 99
AT : AN A
el ; faforse o=t gua

8.1.1.5 draToe R e a9 F forg waddt T

SECwp= &gt it Tt (. &. / =) 1 waselt = fafere wrr =g - @t i et (7. ./ 29) & foro ot + fafere
ATT GIT - el 6 qaar (. %./ =) F o uardt + et i et (.5 =) & form fafere ot = (Frega)
faforg wra =vq - ISt A I (. ./ =) F o uAdt = ((uadt - JET i QAT (3F) / AFST A ST (39) F
IqTe % form o = x vy W i arehia ertar (B %,/ . 9m.)) x 1000
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fafere s @a - At f et F o werdt (7. &,/ 29) = [(werdY - oty i qEay (2) / AT A I 7 e
(=) } % forw o = x werdt 9w i ardier et (. &, / 6. 3m) ] x 1000

AHST AT rar (B, &, / =) % foro fafere aro goq (ega) = (@t & Gt (. &, =) [ a2t $7 e 1 Searas
Z) % forw o moa) x o & (B, . / f&. . )

SECar = FfY &t Trdt (. &. / =) #1 waddt = fafaw arw @va - Fo it gkt (F. %/ 271) F form vady + fafare
ATT FUT - FO AT et (76, ./ =) F forg werdy + i v uret (7. %,/ =) & forw faferg it @ (@)

fafors aro =oa - i & et (B, ./ 27) & foro wadt = (ot - i v et (29) / F & et (a9) #7 3careT &
fore s = x wEd wro S qrd gt (. &,/ fF 9m.) x 1000

faforg o @ - F i et F forw uedt (6. %, / &) = [(Terdy - Ffo & et (27) / F it GEEr F7 371 (29) )
F for T "o x werdt 9 v ardier amtar (R &,/ . 9m)] x 1000

F £ et (7. &, / =) F forw fafare arr woa (Frega) = & & g (5. ar, =) / FW it et #1 3care =) %
fore fampa =oa) x qro % (. &, / &, ar. =)

SECrp = AHus & et (. &. / =) &1 wasdy = F&fare 917 =vq - sreeios it et (. 5./ =) % oo oadt +
fafors Ao wud - st £ G (. ./ 27) F forw werdt + sl £ ey (7. %1/ 29) F foro ffore o=t g
(Fererer)

fafors ara @ - sreEuE & et (. %,/ @) F forw wadt = ({uardt - srerfios § et (29) / sreies i e
(=) T ITITE & Torg a0 gwa x THdt 9T i qrd et (G ./ . 97.)) x 1000

fafors 9o goa - srEfius i et F oo uady (5. &,/ 27) = (T - s i R (27) / Ao i et
T 3T () } % Forw wmr maa x werdt 9o & ardir emfear (F. %, /. a1) ] x 1000

sreeToe & et (. %, / =) % foro fafers arw goq (frera) = {(sreefios & et (5. ar, =) / s i et w1
euTae =) % forw e maa) x aro e (. %, / . &)

8.1.2 ={Te I’

FTST FATT FIA % TT Rt 97 ATt Frears it SAreft 81 Gt 7 ST &7 g fAfa=r w3 swnrsit & AT B
STt g Iaare fAferg F |rer oiw fAfrs =t "ua # agera grar g1 arErenEwer & forw fem # o T 3are €

T HFT HTS

TS TS AT FIFE FES

farere e

EICEILY

TG HFIT I FETST

FIET T

8.1.2.1 dfrara ¥ forg @waver ST (F117) (27) = FPwe (CFWPBy X PWPay) + FPpa (CFPBay x PPBay) + FPsp
(CFSPsy x PSPsgy) + FPnp (CFNPeyx PNPgy) + FPwrc (CFWPCgsy x PWPCay) + FPsc (CFCBsy X PCBay)

FPwp= ifdw Scuame & <@+ F1Ts
FPpg= Sifaw SoTT & RIS s

FPsp = sifaw SoTm & f3ara &nrsr
FPne = sifdw S & sr@ame

FPwpc = S 3eTe & e T Fiee
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FPcs = sifaw 3cqme & 1< #ies
CFWPagy = 3TeTeqd a9 | oI@« JF0T HTS & [olT SITq20T HH

CFPBgy = =MaT<d a4 H ST 1 3I¥ FIFE FETST & [oIT &AL FHTH
CFSPgy = STYTXNT a9 # {9 1T & forT =aiaeer weE

CFNPgy = aTemeqd a9 | ST@aTe & o7 ®ia<or #es

CFWPCgy = ST a9 H @@+ qF0T Fce % (o7 FATqL0T HILH
CFCBgy = &TeHqT a9 | &lde A1 & o0 (AL FLH

PWPBy = STETS[T a9 (27) § T or@ GF0T FIT SATTEA
PPBgy = ST9TXd a9 () § FRIST ATE HITST IcATaA
PSPsy = sTETTd a9 (a) § el [T F1TST Iearad
PNPgy = 4T3 a9 (27) § F1 F@ATL IATEA

PWPCgy = STeMTHT a9 () § F @ HZUT S ICTEA
PCBay = ST a9 (27) § T e AT HRIST IcTTaA

8.1.2.2 Aree 9y F forg Fyiar #F

(i) CFWPsy = &@T F & o0 UHEHT (S91)
T 3R (F1aT) F7 Taear

(ii) CFPBgy = FIS 4l & (o0 (o) THEHT
e IeTe (am) &7 wasHr

(iii) CFSPsy = 39 #rrsr waseft % forw (sfram)
& IeUTE (A7) FT TEEAT

(iv) CFNPgy = _sr@dr % forg uagHy (=)
& geqre (e s wEdHt

) CFWPCey = &= Hg #ics * foru (fiam) vadsft
&7 3eqTe (Fr=T) FT THEHT

(vi)  CFCBey = #ice a1 & for (diemr) wadsft
& FeqTE (T HT THEHT

8.1.2.3 AT % foT awee IR (FR1T) (27) = FPwp (CFWPAY X PWPay) + FPps (CFPBay x PPBay) + FPsp
(CFSPay x PSPay) + FPne (CFNPayXx PNPay) + FPwec (CFWPCay x PWPCay) + FPac (CFCBay x PCBay)

izt -
CFWPay = S&ed a9 H oI@« TF0T FHS & (o0 SqTaeor HH
CFPBay = e = a9 # TSl S1S AT T ST & forT STl HTH
CFSPay = 3o 99 H 3979 #1907 & o1 € 97a<or e

CFNPay = 3T 99 ¥ 37@eT¥ % forT Sqiaor 1k

CFWPCay = T&@d a9 § o@d T Fle< % o[ Aol FLEw
CFCBay = a&ad a4 | &lee a1 & o[ IO FLH

PWPAY = S a9 (27) H FT o@d HZ0T FRTST IcTad
PPBay = 3 a9 (2)
PSPay = e aY ()

T FRS GTE FS IcaTEA
H e Frar FTeT 3earae
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PNPay = & a4 (29)  FT @are Icaras
PWPCay = ST5hd aY () # Fo o@d H0T FleT e
PCBay = 3&d a4 (27) H Fef FHIeE A1 HNTST ICTEA

8.1.2.4 s a9 % forg wwia<or FE
T AT SATET = 0 Fael T TETerq IR F o0 AW &, =TT AreTeeg@ Sra<r F1eah a¥ fo=me B srar g1

6) CFWPay = @+ FITST (TAT) ¥ forw waget
e geqre (e s wEdEt

(i) CFPBay = &S &S (Uamy) & forw uedst
e geqre (e s wEdHt

(iii) CFSPay = 3919 #rrst (wam) % forw vaseft
T TR (A1) FT T

(iv) CFNPay = @9 (Tam) * forw vaset

& FeqTe (Fr=TT) FT THEHT
%) CFWPCay = @+ g %€ HE (TaT) F ™ vaey
e IS (1) F7 THEHT
(vi)  CFCBay = #I2= ars (Uar) & foro wasst
T IR (fTer) 7 T

Tfe ArEToTE ST * 0 Faw ) T Sare ¥ forg AR €, (SraToTE S FF ) e AT smarg)

) CFWPgy = <@+ 1S (sam) & forw wadeft

e IqTe (S197) T THSHT
(ii) CFPBgy = &S a1 (am) * forw uaseft
e IcqTe (S1aT) 1 Tasdr
(iii) CFSPay = {39 &rrs (=) * foro uaeeit
T 3TATR (A7) T THEHT
(iv) CFNPgy = 3@a (Sam) & forw taget
e 3cqTe (S197) T THSH
V) CFWPCay = 3@+ qxW %z (f191%) ¥ for vt
T ITITE (FTAT) T UHSHT
(vi) CFCBsy = ez a1 (fiam) * forw vasHr
T I (Sam) FT Tt

AT aY H GHEHE TG T T0ET F Forw s O 2 e d & qed 3ca1g 9 fa=me R S g 3
TEHET, FI AT ALHTE T Tl T2 9T Fd gU ATewad Scarad (A7 S 96T 2
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T : AFAT 99
AT : ArATNE A
el ; fAforse o=t gua

8.1.2.5 e AR b a9 ¥ forg waddt T

AGT S {ZT FRT % g gasdt (F. f. / &) = </ qgor 3= Frs i fGfore wr g - ol (6. F. /29 + o=
T U TS 7 faforse O g — verdt + e (. &, / 29) % f°or o ggor I &nrs &t feforse o=t aa
FET T I FHTST T F3foree arq gud — wady (5. &,/ 29) = [ vadY - dEw guor I (29) F o 9T maa /e
T T 3T ()} Tad - 977 ¥ a1 griear (5. %, / 7. a1.) ] x 1000
Wwﬁewaﬁﬁﬂwww werft (B, &. / 29) = [{ werdt - see qgor I (2) F o o ma /) dmEe
ST YT ICTEA ()} AT - AT =¥ are evfear (7. &. / . 91.) 1 x 1000

e (. . /27) & for Srae ggor e &mrs it fafarse st @a = {drew ggor = (. at. =) % foro faea =/
ET qFT IS ITUTEA (2) } X arw &7 (B, &, / f&, &t =)

FAT A€ AT F forg waddlt (%, f. / &) = Fra 91 T2 e it [@fore ar g - vady (5. %, / 29) + Fere A
T FIS AT faferes arr gud — vadt + fea (. . /29) % o snrs 9 I w s i f&forse =it goa

FE d1€ T w0 67 FAf9ree amo gaq — vy (. ./ 27) = [{ vl — Fee 9 32 (a9) F R amaaa/ #er
T TT IUTEA (37)} THAT - 97 it a9 arrear (5. &. / f. 9m.) 1 x 1000

Waﬁéﬁ@mﬁaﬁﬁﬂwww Tt (5. ./ 29) = [{ Tt — FFrs o€ I (29) & o 9T guq /e
TS IT AT (29)} TerdT - a1 ¥ a1 ariear (. %, / f. am.) ] x 1000

e (. &. /277) % 7T #RsT a1 U s it fAforee et gua = {Frrs o 3= (7. at. =) # o e gq /

FIST A1 I IATEA (2) } X a1 3¢ (. &. / . &, +.)

a9y FereT e % forg wadst (¥, ./ 2) = 9w wre I T i @t 9t g - vady (G &, /e + e
FTST I FIIS At fAT9ree 917 @oa — vady + &g (7. . /2) F forw e et I s & f&ferse 3= aaa
9 Tt IT FwEr d fAforee o mud — uady (R &, /@) = [ vy - 39w e I (2) & forw s g /
9T TSt IT IeaTEe (29)) vHdT - qrq v ary erfar (5. . / . 91.) 1 x 1000

9 FTer I FwErS it fAforse arT gud - uerdt (@, F. /@) = [ verdT - @O #wne I (a9) F forw T g /
faor FET IT SeaTEe (3)} Tt - AT Y v et (. ./ . 97.) ] x 1000

e (. . /27) & forw farare et I st iy faferee F=f woa = (e #wwrer I (. &t =) % fore R =/
9T smTeT IT IeaTae (29) } X 917 5% (. . / ©F. &t o)

G qRW 3% & forg wasdt (F. T, / &90) = e 921 I Frre 6F faferee a1 avd — oAt (. %,/ 29) + @y
ST IT R At fAferes wrT @ - uadt + BrE (. F. /27) F ”w smaw qgor 32 wrm i @t s« aoq
FFIT qFT I FETST it faforse 9T @ — vafy (. %, / &) = [{ UHdT - siew 480 4= (a9) & forw o g /
FGAL {ZUT YT ITITEA ()} THUT - 977 ¥ a1 eriear (7. &, / . a1.) 1 x 1000

TG qZUT IT TS 67 (AF9res a1 goq — vardt (. F. / a9) = [{ Terdt — srga q20r I (29) & o g goq /
FFIT GFT IS ICATEA ()} TeAdT - w77 ¥ v evfear (B, %, / 7. 9m.) ] x 1000
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g (. . /2) & oI sraa qaor I s it fafere o=t avq = {sraew qgu 9= (F. &t =) F fore e aaaq /
FEIT qFT I ICTEA (2) } X a7 32 (. &, / fo. &t =)

AT qE0 Fiee 9T F forg wadHt (% . /=) = T quor e I wn i fafare a0 gwa - vadt (5 % [ 29)
+ @ qIUT FleT T FETS At f&Afore a0 guq — uverdt + e (. F. /29) F o o qaor #ree I Fnrs 6
faforse F=it =aa

G qIU Flee I w0 41 faforse 9o gud — wady (7, &, / 29) = [{ vadY — S gaor e I (a9) # oo am
I/ TG I FIEE YT IATE ()} wadt - ara v are erfar (. 5. / . 3m.) ] x 1000

G qEOT FET I HEIS Fi1 (39 a0 @ — werdy (7. 5. / 29) = [{ TerdY — e gEw FieE ¥ (29) F o |y
U/ AET IO FleT T ITATE (29)} TeAdt - 917 A a1 ariear (B, %, / 7. a1.) 1 x 1000

=T (. . [277) % forw orae qgor Firee I Fnrs 4 fafore oot avd = {eras qgor #iee < (fF. at. =) F form

o= @va / e g2 e 3T Ieurad (2) } X At 77 (B, ./ B At o)

AGT Fiee IT F forg waddft (5. . / &) = <@w e I wew i fAforse 9 geq - vadt (B F / 29) + dme
Free T2 F #it f&fore aro =g — verft + feE (B, &, /27) % o s e I w6 f&fore a9t waa
T T I FES H1 (AT AT Faq — vt (B, . / &) = [{ 7t — S dieE 3= (29) F o arg gwa / oEe
FIET YT ITATEA ()} THAT - |17 ¥ a7 gvtar (7. . / . 97.) ] x 1000

T I T FEIST i1 f3forse q1q @ — werdt (76, . / 27) = [{ Tt — o #ies ¥ (29) F oy aro @aq / o@e
T ITEA ()} Tt - 99 ir aro ety (. &. / 7. 97.) 1 x 1000

o (. %, /2) & T dme #ree I Fre it fafere st g = (e #wee I (. at. =) % foru frm =/
TG FleT T I (29) } X a7 3 (FF. F. / &, &t =)

8.2 wreAfus I

T (fSreh forT 1T 3 90T €693 1T SUART it ST 6T 97wl dei ) ¥ T4 T fAgid grer Atoss &7 F y6ehd
ICTT (ATEATHE IeuTe) AraTa foraes forw ot 1 searer B wam, feg swe sifam famme #§ 9= forr mar 2

Ffe FES HEA, QA AT T ST ogwar € R UF Wewwy Saare Sr At & "9Fa 8 e
Tz Sifaw IeuTE ARl g AT foet uw e S shrar & et w7 3care # * foru fafwe fatry st maa gem

o THST (Y + STASIEET + TeogqUad! + solie §a7)
o F (MU, FeT + TTASEET + TSAUAHT + Sofi= HH)

o HHITT (FMEZTTAL + SIS(T + sa( 1 HA)

8.2.1 AFEAT W § s il M5 AT it FXAT F * g e s / At o=t (Rt . %)
= {[((SECwp X Pewr)/1076 - (SECwpr X Pwr)/1076] + [(SECar X Pear)/106 - (SECar X Piar)/1076] + [(SECrr X
Pere)/10%6 - (SECre X Pire)/1046]}

Pewp @HE! T TET &7 T (AT ()
Pwp =T T TTET FT Fel SAATT (2)
Peap FT T T 7 e fAATe (2)
Piap FfT T Y T FeT AT ()
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Perp AETTE T T T et At (2)
Pirpis STTETTE 6T RTET T et 0ATd (2)

SECwe . & / a1 ¥ faehl T st T 3al 7 T (A1 S @q
SECar . et / = # Tosfy 71 {0 it ot &7 et fAfre ot =
SECre . & / 2 ¥ fadfit vy st i erdt &1 3t fafere o=t =oa

AFHAT Sl AT a9 & FIg #. 4. 1.1.5 F AFIR SECwp, SECap &SECRP Fi 9T FiI SITUHT
8.2.2 Aregfie ITTE VAT F €9 § et s / Faia
8.2.2.1 T wiw

BSwr= T&st & sefte i 7 I o1 we e = <ol it 7 fooft T et A7 ol Tt A FHI T=2F (2) - ST i
e feft T AT i T A FA AT E lE ()

BSap= FY & sl it 7 I &1 Tl = soft= it 7 st T F0 i g G 1 FHTI @ iF (27) - s T
forsft vy e 6 e T T et Tl (2)

BSrp= AIHITE ¥ = it T FEIET &7 Wi = 1= 1 Ts (a0l TT ALHTTE Hl FoT Il H AT w2 () -
ST AT T2, okl T S0 6l Fel Al H7 EAAT T2l ()

8.2.2.2 Wt fta

gfd BSwe> 0 & a1 == it 1€ o et & fAaia F forg Rt o sxwme & smoeft

Pewp = 19 it 1 et wohet T Rt (e77) = st it seit=r it € et o Rt (277) + Sast 7 s it T ey
T T ()

I BSwe< 0 & A st it 1 7o st & Fafa ¥ fong sty o s@wme i st

Pewp = S #Y TS o AHST T T (&) = THST 7 A1 01 T3 AMET T (AT (27)

If% BSar> 08 A7 <o it 1€ o Y ¥ Faia ¥ fog Mt e swwme i sy
Peap = o1 FY 1€ 1 AT #1 [Ria (27) = F0 & so= 67 T EET F7 AT (S7) + F0 6T o= 6l T2 Ial w6
T (a)

X BSap< 0 & A == i 1€ T ¥ & Fafa ¥ fog Rt e swwme & sroft
Peap = st it 1€ o1 Y =T FRafa (e71) = 5 i st fir 7 et 771 73t (@)

gfd BSre> 0§ AY s it 5 Fo aceies & fAafa & forg M=t womr s & smoft

Perp = sei19 Y T o1 9ot &1 AAfa (e7) = seeius it st v 1€ oy &7 i (277) + sieeius 6y ==
TE LT T FF ()

gt BSap< 0§ af == 6T 1 Fo1 arcefius & i ¥ forg Mt o s 6 st

Perp = 19 it 1€ $o1 AT 1 AT (e7) = T it 0= 6t T2 et F1 =7241q (29)

8.2.2.3 ftam ¥ forg ot s
I BSwe> 0 § A7 st Y 5 T st & AATa  forg ReaferfRa omr s 6t smaft
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Pwp = St Y S T AHET T AGTT (27) = TAHST 1 Se = 01 T3, T HT AT (27)

I BSwe< 0§ aY sfi= it 1€ o wrhet ¥ Rzt ¥ g Mt o s & sroft

Pwp = o $t 1 ot wrpeit o1 Rt (&) = rorSt it =i it 1€ T A7 e (2 + AT Y seft Ay T Ay
T T ()

Ife BSap> 0 § dY seft= it 1€ 31 X F amama ¥ forg Pty o @ i sroft

Puap = st it T o T &7 ST (1) = FW it seft=r 1 7 et 7 srana (24)

7fX BSwe< 0 at sofiwr it 1€ 3o T ¥ Fafa ¥ forg Mo o s@ame i smoft

Pup = st Y € F1 R 1 Fafa (e7) = T it seft= Fir 712 et =7 smara (27) + F fir seitwr f 7 et 7
w21 ()

Ik BSap> 0% a sofi=r Y 7€ et arefiess & e ¥ forg vt o swwe i smoft

Pire = 19 #it T F7 AINTE FT AT (27) = STEHTTF ¥ 1= ¥ TS ET T AATT ()

Ik BSwe< 0 & A7 <o Y € et arefirows & Farfa ¥ forg et o s@wme i st

Pire = st Y T et ariiass &t Rt (27) = seefios & seft=r it T Erat &7 T (24) + SeHiuE i sft= i
TE T T ()

8.2.2.4 A % oI Tt s

Ife BSwe> 0§ aY sefi= it 1€ o1 arhdt ¥ e & Forg iRy o sxwmer f sroeft

Pwp = sefir &t 7€ o FhET HT AATT (B) = AFET 6T seA 190 1 TS FIAET T AT (27) + T2 @139 H 70 wfrera erwaw
STATRIAT S T THST 00 AT T IATEA|

I BSwp< 0 & aF sofi= it 7€ T w=#t F Fafa F forg Pt et s|@we i srofy

Pwp = soft=r Y W€ o wrspsft &1 i (27) = @t fir sl it 1 et w7 AT (2) + S e § 70 wioord ewar
ST AT T AHST T AT T SCITE - THREST 0 S i T2, AT HT T2l (7)1

If BSar> 0 § AY et it 1€ 301 S F amama ¥ fong Pty o sxwme i sroeft

Pip = st Y W€ o T T AT (277) = 0 &7 sefi= 6t T et &7 419 (29) + 72 @159 F 70 whaerd ewar
ITATRIAT AT TF FTT T TRET FT IATEA

I BSwe< 0 @Y === it 1€ 3o F % Fta ¥ forg Rt e swwme $i st

P = soft=r it 1€ e Y &1 fRafer (e1) = FW it <o & 18 et &t sraa (24) + 2 Aree #/ 70 whoerd s
SUATHIAT ST T F T AT T SCTEH - FIT 1 s [ T AT 1 =i ()

I BSap> 0§ dF sofia it 1% ot reefies & arma & forg et o sewmer f st

Pirp = s it 1€ T AT FT AT (E7) = SEH T 1 19 1 T3 G HT AT (2F) + T8 A3 § 70 Frera
AT STITHIAT A T ALENTE T TRIET FT IATEA

7fs BSwp< 0 § aF sefi= it 7 T seiass ¥ e ¥ forg Mt e sswme i sroft

Pirp = s it 1€ T AT 7 FAATa (&) = Ao it 1= & T2 e H7 AT (2F) + 78 A2 § 70 Ffera
AT STATRIAT AT T ALENTE T GIT FT SCATE - ATHITE ¥ o1 0T TS IS FT T2l (2)

8.3 it sl wg Seuarew § g it aer T
F. Hrfirdt I Fra=T erEEr

FIIAT FHeSTT Seaht S ST, Tfaera vowus, giaed T3, TFa9d U @i ST S&7aT 61 TET F2 F
orT ya=r Sterae 3eqaT FHIETOT i TETEAr F ST a9 & 6 A" a9 & o iaes ge7ar i JurEr £

STt
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o T aut % forw zatey arT 3% Ruw v #v, qafad av g Sy aro gw & worEr & srosf $iefdt fi
qTT T H AT & ForT Ui o1 92 6 T F1 @I | & T[S A0

()

(ii)

(i)

(iv)

(iv)

AT 9 F Fiehiash aTq SHolt § werdt it (FaferaeT . %) = [gam 3§ i fidt amo =< (&% 7 & =t
%) — S § areatas Jddt 9T 2% (FRF. /T at. 7)) | x twaE § S il sore (@ . 4t
%.) /10

T F | a9 g€ = S F Hdrd T g€ x (9T H T g27aT / T § SiAeE 227d7)

AT H FIT FAAT = 92.5-[{50xA+630 (TH+9U) } /S| (FIF Semaq a9 & oy 8)

TAT ¥ FAAT TAAT = 92.5-[{50xA+630 (TH+9T=) } /SAHTET] (WTH ALTTd a9 % 77 8)

ST

A - afea § e

M =wfaera § T+t

H = faad o gregee

GCV . &. | . at. =,  rgetr get FAr s qox

TATT : AFAT 99
EIEIRIE PIEE G L
Hfeft : Fftaa e w@a
o= ; aizT arg 2%

q. §g ST & forg F«r qumEsr

AT AT § FAAT 72T = 92.5-[{50xA+630 (M+9H) } /GCV]

AT A FIAA T4qaT = 92.5-[{50xA+630 (M+9H)} /GCV]

FaTT (FTF) F ATT IATEA H TR FIAAT FoTt 3 AT AT (5T F1T2) = 216 qa{Erfro= &
T IcqTe F forT Sohd aiFe? 7 G=Te a7Hqar x A9 § W Ieqra & forg g+t aiger<y § 9y

JTITEA | T FIAAT Fo1 1 FA2rq) / 2 10=13 ATT IuTas (Efru=) F forw s wam atae i
HETA SHAT

TATT (FTEH) H ATT IeqTa H Th HIFT Sl 6 AT TA9rd (FFT aigew) = 316, q5{Erdio= &
T IATET F {70 | FiFeT it ST eTHaT x Jiaerd o 99 Icared & forg it aiget & wy

SITET | T FAAT ST HT TAe0d) / 210213 ATT I (ErdT0=) F oI S3eh e aigers ot
AT &AHAT

Far F§ AT IOTET H YT FEAAT T & ARG yfded (FE SATEd arFe)

= 3201 {Erdio= & 917 SUTad #F o wew aigere T SEre Awdar x giaerd # 9T 3T & o
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Tt Figel § AT IATET § TAH FAAT FoAT F TAT) / 212021 9T Ieumaq (@E =) F forg w<h
THH FTAAT T FATAT GTHAT

(vi) A W W7 IATEd W W REEr IS & 9Ia gfaed (T Scaed araey)
= 3120 {Erfiu= & a7 SaTee F oy aige i d=rer emar x widerd § 9T saareT & o

Tl A | ATT ITCTEA § T HIITAT ST T TTAAT) / X 12021 ATT IeTaA (S0 F ore 1<
THH AL A FATAT TAT

(viiy  SET ST vET (A s G L /R, 9w st faterg i g =
Y 16h=13 (T I | F AT ITITEA (3) X oA A7 § 977 Icqra+ & forw f&ferg wro & aoq

(AT &1 . & /AT 4212021 (FE-STUTET FITAT | FoT ATT IATEA (3F) X Tg-IeaTad aigas §

1T IeuTed & forw fafers wrr i maa (wr & . &, /6 1)) / X 160=1 HE-STITEa | ATT ST +
EETECIR IS

(viiiy AT AT F forg s faterg g i maa (| R % / T 9 = der § aria s
fafore wro it T (e (Ffaed) § S S=1aT / T (Ter) § ST SeT)

(ix) qrama F vam g% Aty B ar (amo s & % /6 91) = maw § 9y 3eaea F o

qraT=Fa At FSt @aa (W7 F7 B F. /. 91 - Fa 7§ aria sma Gt 9 i awd (9
a7 o, &, [f. 9m)

(x) AE-SATEA | S8+ IUETT & THIET 92Ts 1% St (e . %)) = it & mam 7= Gt i
AqTT (AT &7 B, &, /6, A1) x (AT (2A) H af sy aiael 7 el 97T ITIEd X A H AT
STATE (FFH FTTAT) H TLFT FIAAT HSAT T AT T(A0T) + (TATT (29) § Hg IATaT FIAAL AT Fef
ATT ITATET X TATT H AT ITATEA (HE-ITATEA FFT) § FFT FHIAAT HoI T qIa Ffaerd)}/ 1000

SR
A Jytdera | T

M =wfqea § T

H = Jfea o gregee
GCV . %. | T, 7t =, % Frer whet Fefl (L1t qod

TATT ; AFAT 99
EIEIRIE PIEE G L
H - Fftea o= w9=
o= = g "ver

8.4 fama fasror
%. Teem wat % forg R frsor e
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o= = & smara & forw gegies ad 3q srasE a9 R @ s a9 @ S
AT Y A= AT ST | TUET F TS ARG AT qTT & 6 AT AT a9 AT
T TT F AT SITUIAT ST FIR(AF AT T Feld T odTohd Tl Foil & il ST

AT a9 | GIF § IT T AT TS FASTAT T qTT SoI1 (¥ AT AFAd a9 o e 9247 H ITHA
& S sttt srem ad § 7T o u St #vat F g giherd o7 FE 7 gu e St F qe T
&Y ST

TATT qearwa a9 | gt off faega =at # s o T2a7 i (Sraiq arw &< # FH1) F 997 F ard
e

AFHAT AT § HIT T T SHoAT H A2TS TS TR FoAT 6 & | TUET TF THL AT ATAT &

A A § T e & # forw =t game (aferms . %) = TECPSay x (A-WHRAay - N-
WHRAy)

szt %&

TECPSy : Tafera . 7t =vd § wam % forw @+t e #nha (Rre, #ifidy, €isft onf2) 7 g o=t
I

A-WHRay - T5. 5. | 7. 91 o7 § e a9 & {70 areq e s 919 2%
N-WHRay 7. %. | . ate 9v¢ § e a9 & o7 araTeisha arfeq arT 32

e A & forg ararefga A arT 22 (B, &, /fF. &t =)
N-WHRav= A x (D/G)+B x (E/G)+C x (F/G)

g

& : T, &. / T, ate oo o s a9 (ara) & oo fie amor <
T : 5. F. /. 7t gve # varg F oo {fi iy o =2
a1 . ./ T aie "ve § var & oy Sioft arw =%

. Tfere B, afe =ve § s av (@A) F oo fe o=t gua

: faferm &, ate wve & ey F forw fifirdy 3=t @

- Taferm 5. Atz gve § e F oo St oot g

e & form oY faga & (R, #@fidy, st anfe) 7% 37 o1t @wa

Q4 oo

(feordft - fAgge &iT & (30 giz & 551 g9 7 SO aH#eor PSiHRay X (PSIECsY/TECay) #
TR 3T ST

PSiHRay= . &. | T, at. 5ve & war & forw fEem &a (rsdu=) a3
PSIECsy=Tafera= . at. =ve # fiama & forw e =i (srdiu=) ara 2%
TECsy="Ttaferas f&. at. wve # dam & o 3o o= @aq

o T AT F o sseguaene | forsrelt &t wva &t o= # 92 forar s @ 2

T, faea Aata & o femga frsor st
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2717 3. %. | 5. &t o, 6 Ffea oot &7 % a9 fwga F i & G g % Siteg oot ara & fee soames am
¥ fa=m T s 21 sy & faega & et § fae 9t aweatas sarea o @ a2 % o e G
ST A e ToreT & ST sehe a9 & Aot et it e o S

AqFAT A9 H wars w2 fomm Fafa & o amwfas oo (s & %) =(EXPay -
EXPsv)*{(GnNHRay)-2717)}J/10

et %

GnNHRay : 7. %, | T, . =, & wama % fore 3eures [Afae am aw
EXPay @ . at. =, # vars § fAaifaq fema w=it
EXPsy @ . at. =, # e # Faifaa e o=t

8.5 =T HTHTIHLOT

8.5.1 79T aei=17

T F FATE § LA AT AT H qeT aRad & wreer afa e mtavofra sasr £ sraeaawa

Tf Tafawe T gt aeart AT § g aiEdd grar § SaEad a9 § AT SfaiEd TR &
forw sott Sastir % forw €1 grar g1 ot Hiedt & srfafawa Fut ITanT fEewr g i #r qrare T sroem)
=] AATAT TOET T [Ferer S & oren AT ST 2

TIRTd® qTT FHoT &1 qATawor g [[aferas . . = F w1 e a9 & =Jarar s sriafer

e o=t it =ua (@ . Jie =7ver) x 9T a7 37 (. F. / . Jie =ver) / 10 + sfafer am
Fot it gua (ffea= 3. %))

8.5.2 JTETTHT T F AFH H FTTIHTE / FHICTF F2I7 FTAEAT

AT AT § ATATHTE ST AT (oTH e il TTASHAT & [oTT ATHTHIOT FT AR AT STAT 81 et
T4 H AR St a1 ShfoTs Sa7 | HErdl Hr s

i. TAATY / AFfeas S8 SUNSHAT F FIOT AFAT 99 § UET 9 Foit A Frdt i =
FFBay GCVBay /1000 + FFSAay x GCVSAsy /1000 + FFBay x GCVLAgY/1000

et

FFBay=Taed a9 (Z4) § Yo" H T ATTALAT 6 FHILT S{TATIH S4 % A1 SIATHTE Ffaeara=

GCVBpy: saa ad (T, . / 7. a1.) H ST=r9Te a7 Tehet het 141k |

FFSAay=Taed a9 (27) | THH H TIH ATTASHAT & FHT0T SHTATIH SUF o q1 319 Jahieqd Sod Fiaedra
GCVSAgy: s a9 (. . / T35, TT.) | o191 Fpfoaeh So T TeheT shet 1T <Ioheh {1

FFBay= 3T a9 (27) H YaH H TIh STTAsHTT % FIL0T SHATLH SLF & G T dhfoqsh Seq TiaedTie
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GCVLAgy: s a9 (FF. &. / 5. 1)) § 951 Th{oT S4= F7 Thel et AT

8.5.3 fAwfor 5oy 31 gR7is=r #1 wfafdfaar

Ao =7 3 S afEsET Iatatet F o IRt § A1E T TSl SAAeITEd Fo1 8 ST THIT AT a9 | 3EH
FHT ATE SATUIAT | FT F F2A T STHLOT G ST A¥ T Foft 00 Y st a9 § =re7 fagw srosm
i. At 3o g7 afREeET f afaffEt F o sreew af § wsdir aw Seit i wS i (Rfeae . §) =
I £Y FHRATT F Frewr e St @uq (@ . at, 59.) x arfia a2 (G F, /T at, =5.)/ 10 + ST
#i¥ FwiertaT % wTCOr ATy St @ (Fferae &, &)

8.5.4 T AT T THh1E F AAfafaa (v o< Frega Swme)

T AFA | FET AT % I AT ITHH Tgol STET A% AT / ITITET THS & FAT & df 7% SHRSAT % IqaT 3T
Tt ITART U F FIT FHol1 START T TF I 37 %77 § 70 TA9T TF T8+ S/ 98 T AT &070a1 STHRT
ITATEA HTAT AT FATOIAT| TAT, ST ITHANT T ITTEA ATAT FT T TF ATHA q@l /AT S0 5 aF & 78
AT ITATNAT o 70 TFAT TH T2l TgH AT SFAT a9 & I et girsEr afafafa § aoq £ 1€ st
7 BT T IeuTee (AR L 2Y), Ak AT § FA Fo AT IeATET F TSAT ST

THT WY T2t fater | it € % a7 fHea 3amed & o 92 7S Y #=&1IeT 9% A0 g gl

(i) AT 99 § HerE M5 70 Tfoad swar ST A a6 T THH AT / THIS hY HAAFET F H0T 909
St gua (e 6. &) = (70 wfera erar STfRET o 9% T8 TR |12 / Tars A wtgerfET F
FT faea oot @ud (A . at. ®.) x var § i stea arT 22 (. F. / & &t "9wer)/10) +70
TSI &T9aT ITAAT T T 7S THH AT / THTS 00 HOHLIT o FH0r 17 ot aaq (e #.%)

TE T ATSH / THTS il HRIALATT F LT G ATAT ITATET HAT o Fof ICATEA § F HSTIT STUAT T TH ATeATHE
ICATE (AHET, AT, FIT TRIET ST ATHITE TR § AN &) F AITd | SIS ST

(ii) Ao ¥ werE € faege Sare § 70 Yfd awar STRAT o a9 € 91e / T i s E
FIRT I AT & A7 Foit @ (Rferaw &, %) = (R scmea & 70 wfdera sraar swafiar s a&
TS ATST / THTS T FOATT F F0T et & & GFa S @uq (@ . af. 7.) x T § 9
i T 2 (. &. / T, &t =ver)/10) + 70 o= Saare ®§ 70 wiaerd awar STATRET e aF a5 ared
| =TS F T 3 FHor Fredt w7 ar7 Sert aaa (e %)

(iii) e e F g ¥ forg 70 widaa avrar swanfiar (@i /7 ag-saames) s a6 7€ v A / 96
F F1or 9Ty It (AR . %) = {[70 wfaera emar swfRar (27) o a7 TRy Aaree / 3are i
T 3 IO T — ITATEA & AT I<TaA * AT fAToree Fort @oa (W &7 . %, / F. 71.) 1} / 1000

(iv)  arwee ad (Rifes f&. &) & siieq & frg 70 wRea gwar sm 9% € w60 g / 59018 & e
IETE = {[70 FfFerd sraar IwAHrar (e 3, at, =5.) o9 aF 95 Yo" A2 / THe & FHw A fHga
IeuTa x AThea arr % (Fk. %,/ . at. =) / 10

Sl
T ;AT a9
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8.5.5 agcqrfara aRfeafaar

T T AT ST TOMEAT % {o1T FTATHTRT 7 SEeAHaT 2T &, A< Soit @oq 9 ey 1 7977 grav & o @97 waeae
g e 72 B ST TR o =8 et afRfRefea wer Strar g1 srreatae ahRetat F HRr St S gud A
e 99 § FETAT S

IR TRRERET ¥ Frewr a1y Foit @ua (e . %.) = tam & amisa & e =y ot x
AT § AT sied a9 5% (5. &, / . at. 9.)/10) + vars #§ "rareisd & Feor a1 Fer (Mo
F.)

8.5.6 FHFTNT Forf

(ii)

(iif)

(iv)

o & € fasredt it wra (st 21 quia:) S o sraa 3 #§ st 97 % st fafafdee s
FIRT AATHLOT ST AT [T T37 2, F7 ({ata 67 T FEStet /7 ST &Y 36 9% arareiar ar)
T AT, "reTeERer st Rt e arRa s frodt SR F St ot aud THTorTs ST
YA G TT AR g

ATCEHT & o ST ArherT a9 § T ST g dafeia 3w a2 9= T8 adiwmofia =it 9 Fgta i
TE It & /AT (A srerar quie:) #r fata i w2 sl aEr smom q@nty arrefra Beet At
ot =i F ST STt aed THTOS ST A g AT TE g

AT e T HeAT (T & aregar) (Eers) = dars & ot whm sfeg==r (27) F SIqa™ a6 3e7
Feare fete x T Rt ST e s e (frady i aremar) (Greg / aE)

AR a9 § S e yre fohar A ($eig) = fars (e / E9) 7 (e T e g Efise S5 37T -

wars (S19rE [ &) § wrarediga W2 ¥ e qw Aforee ot sudnT x frudt = StiEeT (29) F aqane
T T IaTe AT (27 )

e Afaterd s=q (Fud areadar & g9ara) (S9s) = Tars § YT 999 987 (drers) — dare (Sere) o
e 2T ST AT (Frody Sreda) s 95

% gfe e a9 # 919 <9l a1 2 = 0 a7 AT A Hefia ew F forw ara et afiadAl

aEEt & Taiia 2w % forw am st afads (@) = (@ i o9t o (5 @ T ")
(FTTETE HaT) F'T F AT AATRONT HoTl THIT GAT (ATCEHT) i AT + Gt TRE F siasta 9= TS
farsTett 7 | (SRt =) x 2717/1000

. ACEET F oI AT ST FATAT S ATEHT T, AT At 9y F A1 TqigT A L+ 0 A {N

AT & o arfir ST FITaeer $iY AT gF (S %) = (FATET Sl Sl f w7 H AT
TATHFLOT FIT THTOTT (ATTEET) T THTAT (1T T T2 X)) (THSSAUA) + AT T F iaqiid (amT
F TS AT T qTAT (THESHUA)) X el a9 | Iearad foaer ar (7. &. / . 3t =.) / 1000
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(vi) 7fg, sl stfatear s=a (frudt arerar % arg) (Gres) <=0,
Fort aresHt & foro Rt & ST st stfemmer wepes faera st wiemar (Fes) =
0 3 sfaura fasear it STy

(viiy  =fz, s sfater s=a (s aregar & arg) (Gr@rs) >0, 0¥ et F o ardfis S =araer a0
FferATeT T (Ears) > afora st a=a (TUer aredar & a1g) (EFrs) T,
areset % forw arfrr st fAefaa & st e srfemm=r wees A st g
Erarg) = sl srfafer s=a (Aod areaar ¥ o) (Srers) F savia g £ s

(viiy  =fe, sl sfatera a= (o arerar F arg) (§=) >0, &7 arSd F g arfis So ® a2
arferaTe werew (Erers) < srfSra srfafer s (Ffrodt aregar % am2) (Eres) a9,
1. st % forw arfir st fAafaa i STo s sfemmer wees frm st wiwn
(FT=S) = AT g AT ST AL TAT ATEHATT T (Erere) Faerar &t )

8.6 T T a% fafere ot @

i. T AR fiaw F g arafis S awiEor {3 59 st = 39 o9 gua (e @& %) +
TTe i Icare * forT |ishia® St

ii. A AR e F T guTy IR ¥ AT § e qF = T {7 A" & O areafiE 3chE Qe e
afgd g ot (fferw . %.)/ For qwser 3camad (2)

T d.  od I wd (Fema )
o] ECEEE S e

FIURHA T4 # 7€ § 77E a7 AT Fatl @ud (

: : S od T mud (e i )
AR T e € Ae qE AR F ' (—) = = B —
] el GHDET 30Uk (&) x 10

iii. s A (e &, %) & am=iga 7@ ST @ua = a9 7 ATeatiT I qIATEHL & 91
T ot @ (Fferaa . &.) - frE ferw % o aistas st gua (e &, F) - dfrdt o ag
ITATE HIIAT I[UrET & forw "intas et gud (e . %) —ammrefeor st % fore arefas s aad
(TATIT FUFIT + ATATHE [ FeedATed ST AqTAsIAqT + TRATSTAT TATATAT + TS AT / THIS HAAT
+ arreafer wi Rt (e . &)

iv. e a9 (Ffere @, &.) ¥ aefis srgumert % a1 are=ATa 0 Sl @Ua = AT a9 § aTATRT T
Fot @va (FAferam . %) + st W1 F a8 TEEoi T S5 THorT squrad (it . %)
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V. STYTESE ATATRETT (E1es / &) = samesa av # e & T & fafore oot gua (&= /&) - s 8§
afargf=ra fafore st aua (&ers /4

HEAS a9 T HITHE HgUTA= 3 g1 WAAET 37 & 91F 9% TTee 531 =0d .:?:.
B HIHE HgUT= & 915 OH=0ET ol Fa1 @0 (eaa i)
a Trel AHDE 300G (T=1)

FHE
=
HTHTE 3T & O HEEISE o S w0 (i L, )

- el THADE Sc0ae (T, x 10

]

HTAT 99 H HIHE 09 & 98 OFEGET O & O 0% Ot 54 =g lI

T =g =T

9. wESHaex

fAmrterfera s 3 for ararefrReor Sreeht st ae 7 o ® fofEa o 737 g, saa: srawea ad # T2 & T2 a6 fafore
I @I HT AT BT

e i ITE wT AT $R e

L GREIE R IC

faf3a s

a3 faegm (%fea fegm @47 & R s & Samee ¥/ it srnfag sk Aaifa)
RIGEC I Rl C T R | A

Rafir 3w avyg i gad«dt T

faf¥a S g ¥ fog AR $faw

faf¥a S aag ¥ forg wadst T

FYS FT IATET

. T T TS
. Tfidy froeros gra=fi=or
. 3 UETT QTATRAEHTT
. GO % WIE AT ' % forg g
. A AT 0T FIH
14.1 QTG UHIL (TATALO TL LA AT AT § TG TEATH & HIL0T (A 0FT T STHLT
ATT9THAT)
14.2 g wiaeamaw
14.3 9RFSET wfafafer a<or
14.4 syentera aRfRafaat
14.5 safire ama wifd # IR $i 78 ardia St
14.6 T ST TATOTIH ATATRATHTOT

©EeNOO A XN

[ O Gy
A WO N = O

15. T AT Hoit @Iq

16. F GHFHE AT
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17. st fafiree S=it @

18. AREHY qTeA F q1E I § A2 Fwit @uad

19. FEH 9o F 91 IR AT § AT fAfree Feit @ua
20. STETOIA ATHTA

21. A 9T F 1 qITRAF AT § AT fAfee Seit qua

9.1 ATeafa SaaTe T FATT SR At (A3, e sk Rafdr s g # @)

fIH STITE % STUTET g HIEATHE ICUTE T AT qo7 INT H AT qAT 2 o6 G419 ATLATHF ScdTg 1 (4ata o strar g ar
Sra T 7 AT T T F FqETe §F F3ram St &)1 sneamgqd a9 & @& a9 F S0 A A7 Havd & et § aaerd F 997 F
THEHT I TATF ET THAT 2

ACEUETSIED AATTR 316
—-— = & A Y A A
3-1?::[941?T 1 Ei 3THATIT 1 STTATIT 1 || 3TAHTT 1
| ) ) ) E1
.
A3 d i ;AT
o a3 2 Ee. g2 R | (AR 2] || SR 2| SR 2 E
v Se GUSIDEgET > y €
il "
S | speemr 3 3T 3| ||reemer 3||sregemer 3| | ¢ e
IqTE 0% ;| SR # 997 =T ‘gzn T
PRI RS 3cUIe R Afeafae
El 3E & 341G &% 3c4Te, @Iﬂ&-clla a L 3cdre
g,l \ 4
WET 3cUTE & i lé3 i EE]
(M AT 3 F () Eicie] Eici
(1) (d2)
[ s @1 - semear |
N3 | E4
L
\ 4 C @2
— 3eaig T
l ()

Si, Se §1,52,53,54 are SEC
of Process
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RENAERI R LU KR ERI I F

T AT, TIT H @ § AT G TATg F5 THATE FATS ST 81 TLIeT ArTa A =i 79 ada 9 a5 a9 %
st fafers 37 aagi F forw anfoe fFrar g

9.1.1 faf3a ag Saew

#.1) g R T ¥ forg o< @ @46 € It / e
1.1 Fruwst # forw areme & =y 1€ AreatyE A = 91 (29)
1.2 =afem & forw areme & a7 Areafas A = 912 (29)
1.3 TE & forw areme & @iy 18 Areafiag A = §3 (29)
1.4 F02 % forw areme & = 7 wreafaw a1 = 14 (29)
1.5 3 & o0 aree 7 @ T2 AreAtiE e = 5 (29)
1.5.1 FTSATT | GLET TS ATEATHF T TC w12a7 = 51 (2)
1.5.2. ATSTE F AT T AT 0T W0 I = 1152 (27)
1.5.3. FTSE § GET TS ATEATHF FO / T = 53 (2)
1.5.4. FI2 FT IJcATaA = 54 ()

1.5.4. 3 FT IaqTEA = 155 ()

%.2) Sy &l Tar % g s & =T @ I / wree) / SR
1.6 SATSITE § =T AT T AT FrEa = 916 (27)

1.7 ST # =T AT 851 %6 AT = 17 (29)

1.8 AT § 4T AT G 7Y arer a1 = 18 (27)

1.9) TSI § F=AT 74T ETHAT Iearad = 99 (27)

1.10 FATSITT § =T 74T AT Ieura = §110 (29)

1.1 FTSITE F =T 74T 307 747 774 = 9711 (27)

1.12 I | 997 =T T2 S = 112 (37)

1.13 S 9T T 3 Hferw = 7713 (27)

114 FTSATT | =T 7T 317 Ia1g 1 = 9714 (2)

1.15 FATSITE § =T 747 3= ITTe 2 = 9115 (&)

1.16 FTSITE § =7 74T 37 I¢I1= 3 = 116 ()

#.3) 7 AR Ta F forg 3 / wrga / Sfaw wiw

1.17 T3 T AT 2t = 1117 (39) = ARTHRATT T AT i - ALTHRATT FHT THTIT T iF
1.18 ot f ATer T2t = 718 (3) = SHEATT FT LEAAT FeiF - ASATT FT THIT Th
1.19 T T Fr=aT T2l = 119 (a7) = FTUHATE FT JFACT F2lF - STTHRAS FT THTIT =15
1.20 FueT %o w2l = f20 (39) = TseqUHT FT LA TF - THTUHT FT THATIT w6
1.21 3 Hfo weiw = f121 (29) = FUHT T AT Tl - FUET F UM LT

sTel]
FuERaT = 51 I A
Arary = go {4 are I
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STUHATE = 1 T BrEET
TEAUHT = FIET Sl

FORT = F Hislw

%.4) fi i T & forg £, %. / f. v, F S % forg Riftre o=t qua
1.22 FEr 35 7+ (ArEfET o) 1 TEEEt = U9 @ 6= 90 TS (@ ot 4. B )X SSOqUUHfs. 5./ fr. o, ) + TTT THAT
.5 )

1.23 @ﬁﬁ%ﬁ%ﬁﬂﬂéﬁ =Q’H’2(ﬁ7_%_/ﬁ7_m)=a§ﬂ'ﬂﬂ§ﬁ (f%.a%.a’./ﬁw.m.)XEW%UUHH‘IT(%.%./&.ﬁEi.ﬁFITQ'Uﬂ"é‘ﬁ (. %./

. 7m)

1.24 ETHA FT UESHT = TH 3 (@ 4./ . )= T[T TS (o at. 1. B, )X SSCLUTAN S 35,/ B ot o) + TTT THSHT (6. 5./ . 1)

1.25 WW@%=Q’H’4(f%.%./%.mfaﬂ\,ﬂ'@éﬁ'(&.ﬁé./&.m.)xWW(&.%./&.ﬁsf.ﬁW@%(&.%/&.m.)

1.26 ﬁrﬂ"'{ﬁﬂ@é‘?ﬁ=®5(f%r..%./f%r..m.)=ﬁ@ﬁ@ﬁ(ﬁr.a'“r.z’r./ﬁ:.m,)xWQ"‘{HW(%_%,/%.HT.E’LWW@i‘?ﬁ(&.%/f‘aﬁ.m)

1.27 T BT AT THSHT = TH 6 (. %,/ . )= AT THSHT @, 1, o/ . )X SAUUANL . 5,/ F, . o) + ATT THSAT (Fr. &/
. )

1.28 FUL HT THEHT = UH 7 (@ %./ . m)= AT THSAT . at. 5./ . )X SSAUTAA (. 5./ B, 71, =) + TTT THSHT (@, %,/ B, M)

1.29 TF FT UASHT = TH 8 (. &/ . m)= [T THEHT (f. at. 5./ B, 7m)X T UUAI (. 5./ f. ot + TTT THSHT (B ./ Fr. 7

1.30 g STETA IS HT THEET = TH Q (B %,/ . )= T92T THEAT (@, at. =/ fr. )X SSAUTHA (. 5./ . 7t ) + ATT TEHSHT (B 5./
. )

1.31 ‘TTT'ﬁ?T(FE' AT IUTE T THAT = TH 10 (@ &/ f )= aﬂ:ﬁ@'&ﬁ (.t &/ 5 an)X ST & / fn at. 5) + A9
Q'ﬂ'é‘ésf(%. . /. Tm)

1.32 FATSHT STHTE T THEHT = U 11 . ./ fr. )= ToT THE (@, . o) B, ) ST AN . 5, s B 2t o) + ATT TESET (B, ./ . 7m)

1.33 A9 Feg=Ta (100 vt Refes) Soare =7 Tt = U9 12 @ ) 6 m)= 9 TaEET @ ot ./ fr )X SeeqUU=e 6 &/
. 7t %) + 1T @"g'tfﬁ' (Fr. %,/ Fr o)

1.34 T MR ITOTE 7 TEEHT = S13 (@ 5./ . )= (AT THSET (@, at. =,/ fr. )X SSOTTTAN(Fr. &,/ F. at. =) + TTT THHT (. 37/
. )

1.35 T 1 EFI'Q'H%= g 14 (ﬁw.%./’r‘m.m.)=ﬁ%ﬁ'@é’t‘ﬁ'(%.ﬂ.a’./%.m.)xWW(&%./&.aﬁ.é.ﬁW@'{Tﬁ(&.%/&.m_)

1.36 WZWQ’H’Q@=W15(ﬁw.%./ﬁw.m.)=ﬁ%ﬂ'@i’t‘ﬁ'(f%.af.a’./f%.m.)xWW(%.%./&.aﬁ.é.ﬁW@"&Fﬁ(&.%/&.m_)

1.37 WBW@%Fﬁ:QW16(f%r..%./f%r..m.Fﬁﬂﬁ@ﬁ(ﬁr.a-“r.z’r./ﬁr.ur.)xWW(&.%./%.aﬁ.iﬁW@é?ﬁ(f%.%./f%.m.)

wef]

TEAUUAAR . 5. /fr.om) =6, %, [ B 3. g § Fega &g & aia s aa e
A fre..3 =37y ITTE 1.3

LR ET =%, &. /. o, 9 fafare oot gaa

fram = ST T

T = qrhee Y

%.5) fiv SR wa § arma @R fRata areafas same % forg aisfas st

1.38 farta  forg wtfa® st = NEEX (ffrrm . %)

= [(P6 x S6) + (P7 xS1) + (P9 x (S1+S3)) + (P10 x (S1+S4)) + (P11 x(S1+S5)) + (P12

X(S1+S7)) + (P13 x(S1+S8)) + (P14 x S14) + (P15 x S15) + (P16 x S16)]/1000
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1.39 smara % forw wiwfas s = NEIM @ frm . %)

= [(P1x S1) + (P2 x (S1) + (P3 x S1) + (P4 x S1) + (P5 x S1)+(P51 x S6) +(P52 x (S5)
+[S1+ {(P54 x ST+P55 x S8)/(P54+P55)}] x P53]/1000

1.40 Tatei = form aishfaes oo = NESt @ %) = [(P17 x S1) + (P18 x S2) + (P19 x S6) + (P20 x S7)+(P21 x S8))/1000
1.41 FrarT § wreaties s o fFata & R o qiefas T @ &%) = NElm — NEEx — NESt for BY
1.42 TaT ® "reAtT A i At & e 3o ainfa® IS0 @t 5) = NEIm — NEEx — NESt for AY

9.1.2 fafw 37 a3g ¥ fag

1.43 ot €2 % forw aihfas SoT @k 5= [(P6 x S6) + (P19 x S6) + (P8 x S2))/1000
1.44 AT $3TE F T TR HoT (for . 3) = [(P1 x S1) + (P2 x S1) + (P3 x S1)[/1000
1.45 ATeATHF AT $iT At % T o s S0 (fferw . 5= Ei — Ee {BY})

1.46 wrea i s siw fata & o $o Fifas S @fem . %)= Ei— Ee {AY}

9.1.3 HIEET 97 49 & fou
1.47 ITIX § =T 747 1 q&F Icqms = 97 1 (2

1.48 TSR & 97 AT 3177 SquTe 1= 9 2 (=)

149 s & I T T SeE 2 = F 3z

1.50 FToTe & F=7 AT 3 SeE 3 = T 4 (=

1.51 I H TAT AT AT IcTE 4 = T 5 (=

1.52 ST & 997 AT 377 T8 5= 4T 6 (=)

1.53 ATEAfH e ST F T H AT T @IS T et IATE = 9T 7 (2
1.54 #reafis Sears 1 % €7 F a9 § 8% T 3 30078 = I 8 (=)
1.55 ATEAfH IeaTs 2 F ' H AR F G T 3 3078 = I 9 (=)
1.56 #Teafi SeaTs 3 F w7 H A9 F @S T 3 Ie7E = I 10 (=)
1.57 ATeafis IeaTs 4 F w7 H A9 F @S T 3 I007E = I 11 (=)
1.58 ATeAH= T8 5 F T H II9 F GOF T F I¢TE = 91 12 (=
1.59 =T ITTE AT T&iw = 47 13 (37)= LRI T - THIT ©=ih

1.60 ScamE 1 &7 w=elw = I 14 (=) = TEART TF - GHIIA w16

1.61 ITITE 2 FT T = fF 15 (zm) = YEAAT T - THTIA 1T

1.62 31T 3 F w1F = U1 16 (z7) = LT TIF - THIA w2 1F

1.63 ITITE 4 T w1F = U1 17 (z7) = LEAAT TIF - THIA w2 F

1.64 3T 5 FT w=1F = U1 18 (z7) = LEAT TIF - THIIA w2 F

1.65 &I ITUTE T THEHT T (AT THRAT o T&T SeI1s )
=Sm (’r%.%./f%.m.ﬁ%@ﬁ@é’?ﬁ(&.ﬁ.ﬁ./%.m.)xmﬁ%ﬂﬁﬁWWE’((&.%/%af.qﬁW@é‘?ﬁ(&.%/
. 7))

1.66 SIS 1 & TREHT T (STIHF THRT | ST 1 T96)
= S1 (@ %/ fromy= (T TEHEHT @t 4, fn )X SO AT TG SR 1T & @ ) o, o) + ATT TEEAT (@ 5,/
fr.m)

1.67 SIS 2 & TREHT T (ITIHF THRAT | STITs 2 T96)



[T [I-8vE 3(i)] YR T TS0 ¢ STATERIT 185

= S2 (@ %/ )= (A2 THEHT @, a1, 4/ fr, X TAT AT ARG TG qTT &T @ 51, 21, ) + ATT THSHAT (55, 55/
. )

1.68 IS 3 & TEEHT T (T WHRAT & IR 3 )
= 83 (@ ./ . )= [T TSR (@ at. ./ Fr, an)X TAA T T 3T AT 3 (@ 5./ . a2t o) + T THEAT (B #. 1
. )

1.69 SIS 4 | THEHT T (AT THRAIT | I<ITE 4 T96)
= S4 (@ 5/ 5 )= [T THEAT (@ ot o0/ o)X FIT T T ST 1T 3 (. 55,/ .t o) + ATT THEHT (. 57,/
. )

1.70 SIS 5 8 THEHT I (ST THRAT | 37T 5 )

= S5 (@ %/ . )= T2 TS (@ at. 5 1 B, )X TS B AT 6T AT TT (B %/ . at. o) + ATT THHAT (f 5./

. )
1.71 s $ams 3 Ry aietass ot @ e ) = [(P7 X Sm) + (P8 x S1) + (P9 x S2) + (P10 x S3) + (P11 x S4) +
(P12 x S5)/1000
1.72 =t $Uw % o0 @i oot fee i 1) = [(P14 x S1) + (P15 x S2) + (P16 x S3) + (P17 x S4) + (P18 x

S5)]/1000
1.73 Areata s o et % foro $o ainfas o (e . 5)= Ei - Es {BY}
1.74 mreafiF s i Fata % o 5o arnfas oo @fm . 5)= Ei - Es {AY}

9.2. geqafda Sae (R, yaecr sk ¥ ST a9g # @)

T & T JANT AT TTehl %l T 6 T 6 HI, AT IATRL HT ToF I T 2| Fs a1 qoF heg o Scq1a1 hf
TrET § AT FiE BT ST 5| T Jhg T THE A BT gl ToF (g F TG | T4 % THHT H Fiag af SArav g1 Tg AT
T faam ST o qer swearfia araT=iEr 5 9% @y g

= 1 %7 589 o g,

A1, =12 i = wfmar v e gfE whrT & siasta a &)

I F YA IS o =P (=)

TEA IS & THEHT T (f. %,/ . 11)S2 = T2 THEHT (@ v ./ . o)X FH BT AT AT AT ST (f 35 2t ) + TTT THEHT (8 51

. 7))

T HIT AT IcATE = P1 & P2 (e

1 7 TEEHT = S3 (7. 5./ By

72 7 TEEHt = S4@ 5.5 )

AFE ST = P + P1 x (S3/S2) + P2 x (S4/S2) =)

9.3. fif¥T Sam=
fafara soume st ae 3= F ot 3T - 9t F O any g qeatEe ad § g sorg i et w72 F

orw 28 Teer aram YT a9 # S 3cre i TOMT FAT SR AT a9 ST A a9 I F (o7 [uET viEte
TATT AT 92 T8 o FAaeo & aalre J2aT SeqTee & dae H e av ofiv et a9 § 92 Ieq18 FH1T 20
AT a9 H ITAH IATE &l 92 ITATE | 3177 IUTE % THHT % Faaeor & Ieare o it ST 7 q97 92 Iamg |
gRatda frar som

9.3.1 fiBmsSTwEsfw
#.1 fiarx AT A * forg &, &, / 1. 9. F S % forg fAfaee =it @9a
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3.1 FRET R A1 7 TEEEr = ST w4 5. m)= TR TS @t 4 X T Y ARG ST AT I (6 ) Bt o) + ATT THSHT
(% /)

3.2 g fA¥ aTer A 7 TEEAT = S2 (@ 4./ . m)= TR THEAT (@t = B )X HAT AT AT TA AT G (@ 5/ 7t ) + ATT
THEHT (@ %/ )

3.3 EYUHRA T UEEHT = S3 (7. 5,/ . )= TVRIT THEHT (B, ot o,/ XTI T TR ST AT 3T (. 4./ Bt ) + AT THEHT (B 51/

. )

3.4 ST HT THEAT = S4 @ 5./ o ar)= (AT THEHT @t ./ )X THA T AT 30T AT G B 55 B 4t o) + ATT THEAT (B 57,/
. )

3.5 W T AT F UEEHT = S5 (@ 5./ frm)= (2T TEHEHT 2. 5 . ux T T AT ST AT G (6 o, ) + ATT TEEHT
(. %175, 1)

3.6 &I T ®T2TR FT TASHT = S6 (@ &/ fr. am)= (2T THEHT (@, . = / fr, )X T T AT 0T AT T (3 5, . a1, %) + AT
TEEHT @ % /5 )

3.7 FUE F IATET *T THHT = S7 (f%r..%./ﬁr.m.FW@ﬁ(&.ﬁi/%mxwzﬁwﬁﬁSﬁ'ﬂ'ﬁﬂTWET(ﬁs.%./f%.a-‘r.z'r.)+ﬂT‘T
@ﬁ(&. ./ f. )

3.8 T % ITUTEA F THSHT = S8 (fn %,/ . am)= T[T THEHT (@ . =/ . )X TAT Y WTRA ST AT T (@, 55,/ . 4t =) + ATT
@é’*ﬁ'(ﬁ. ./ f. )

3.9 ga ST ITITE T THSHT = SO (f. #. / . )= (=T THEHY .t 4./ . o)X TAT Y ARG 9 qTT 3T (6. 55,/ . 2, o) + ATT
@ﬁ(&. ./ f. )

3.10  TISIUET g TR ST FT THAT = S10 (@ 4./ . )= T TIEHT (. 1. o,/ . m)X AT T AT 8T TTT 3T (B 51/
B at &)+ AT Q’ﬂ"%ﬁ' (P, %. / . am)

341 ATSHT AT A UHSHT = S (6 %,/ )= T2 WHEAT (@ 21, ./ . X T T ARG 9T T & @ 51 e 7t o) + ATT
TEEHT @ % /5 )

3.12 A Fegete (100 yafi f&efes) soms &1 tageft = $12 @ ./ i )= T2 Tl @ ot o o x T3 AT Al
WWE‘((&.%/%_ﬁsﬁﬁW@"gﬁ(&%/ﬁw.m_)

3.13 T ST IS FT AT = S13 (B 4./ . 7m)= [T THEHT (2. =/ Fr )X HAT T AT 6T AT &L (6 4./t o) + ATT
@ﬁ(&. ./ f. )

3.14 3ﬁ"3ﬁ1WQ’H@T&=S14(f%.%./ﬁw.mfaﬂﬁ@ﬁ(&ﬁs&./&_m)xwaﬁWWWR(&.%J%JT@WW@%
(B . /5. m)

3.15 ot 2 FT THEET = S15 (. 5. 5 )= (ART THEHY (6 a2t =,/ X I T TG ST AT G (6 55,/ .t o) + ATT UL
(B . /5. m)

3.16 AT 3 T TS = S16 (B %1 . )= T[T THEAT (Bt 1./ B o)X TAT AT AT ST ATT T (@ %1 . 3t o) + ATT THHT

(Fr. %. 1 . m)

#.2. A AR war § I / Sfaw / ¥ s

3.17 40 ¥ oMT 9= A SATET = P1 =)

3.18 gt v 7er e [10s Count] = P2 (=)

3.19 HUFA TCTET = P3 (zv) = T ST AT T ICATET — AHAT STATNAT 6 70 TTAAT S T TS AT F STTFRSA T A 5

ERIEGED

3.20 =aTeT IeaTad = P4 (zn) = T SAMCNT I T ICATE - 9T STATNAT 5 70 FTA9Td S % 9% AT % o[ F A9 5
ERIEGED

3.21 T T AT T ITTET = P5 (z) = Tl TV T AT T IATEA - &THAT ST 3 70 TRAAT 7 qF T AT 5 9 F T4 5
EIIESED

3.22 [ T HrEa< F SATET = P6 @)
3.23 FIET ITATET = P7 (z) = T FIL FT SATEA - &HAT STATAT & 70 TAAT A TF 7S AT % FIL F I 5 IAET a5
3.24 T ITTET = P8 (z) = T T T SUTE - &HAT STATAT % 70 TIAAT 3 T 7S AT 6 e & AT o6 SATEA T



[9rT I-'vs 3(i) ] AT <pT TSI ¢ SHTHOT

187

3.25 g sreia $earE = P9 @)
3.26 ufefiueex ga smeamia scarg = P10 @)

3.27 Atz 3E = P11 (=)

3.28 At gegata (100 watirg fifes) saams = P12 @
3.29 = eyl 3arg = P13 (=

3.30 s 3eTE 1 = P14 (=)

3.31 w1 3oz 2 = P15 (o)

3.32 ¥ 3= 3 = P16 ()

%.3. diarg # faf¥a 97 &= ¥ yer s

3.33 &7 TTTE TUH (2 = ITHTET ¥ ATAT 9 (9% T2 g T Icq7g 3.23 7 3.29 s Y Seara 21 aha1 &

3.34 &I ITUTE THUH HT THEHT (6. %, / . )= SATE TTOH FT THHT
F.4 fiaw A A ¥ falEa % fog awww sae

3.35 THTe FIET IR | q&F IR (=) = P7 x (S7/Sm)

3.36 THFHH T ITUTEA & & 318 @) = P8 x (88/Sm)

3.37 TH=Te T AT I¢ITE T T ITTE (=) = P9 x (S9/Sm)

3.38 qEFHH qIeURT ga AT ST § &I IR (=) = P10 x (S10/Sm)
3.39 THT ATTHT IS T T&T ITE (=) = P11 x (S11/Sm)

o

3.40 Twe AT Fegeriiars (100 st fEefes) 3oms T 77 I707E @) = P12 x (S12/Sm)

3.41 THEE S AMATHG IS F BT ITTE @) = P13 x (S13/Sm)
342 T quEHE SIS i) = 3.35 + 3.36 + 3.37 + 3.38 + 3.39+ 3.40 + 3.41

9.3.2 Regfr S ag & fag

g.1 fiv 3R gary ¥ Rafw ¥ forg e sarg
3.43 Twwer g Ry 91 3er & B R e = P2 x (S2/S1)
3.44 et STHAr 37T 7 FAT B (=) = P3 x (S3/S1)
3.45 THFE TateT IeqTe & 57 1 (=) = P4 x (S4/S1)
3.46 Twser W T AT 3T | R /W (=) = P5 x (S5/S1)
3.47 T Arft 1 & R (2 = P14 x (S14/S1)
3.48 TEEe At 2 & R T o = P15 x (S15/S1)
3.49 Twwer Arft 3 F RT3 (=) = P16 x (S16/S1)
3.50 40 F¥ TUET I FH qHFY IATE d I BT AR P ¢

=343 +344 +3.45+3.46 + 3.47+ 3.48 +3.49 + 3.17

9.3.3 HIEET 3R THER 37 4g ¥ fog

1.1 e @R g § Sare
3.51 %7 g&x IcureEq = Pm (=)
3.52 TSI H §79 T Tl 7177 3e1g 1 = P1 (=
3.53 IS & 3 T Fef 77 IS 2 = P2 (=
3.54 IS & = 7T Fof 7= 318 3 = P3 (=)
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3.55 TSI H §79 T T (77 ¢TS4 = P4 (=
3.56 TSI H §79 T Tl (7 IeTE 5 = P5 (=

7.2 T iR Tar # sre ¥ fafrse oot @oa o=

3.57 &S IeuTs F THLHT aF (LT THRAT § Heaw IeTs a6))
=8m (’r%.%./’r%.mfﬁ"%ﬂ'@%(&.ﬁﬁ./%_m)xwaﬁmWWR(&.%/%JT.»#.)+W@iﬁ(&.%/

. 7m)

3.58 37T IcATE 1 T THEHT qeh (ITLSR THRAT & IqTE 1 T°F)

=51 (f%.%./’r%.m.Fﬁ'%—cf THEET (@ 2t ./ fr )X TAF T AT SO qTT S (3 5./ ot ) + ATT THEHT (@ %/
. 7m)

3.59 37T ITITE 2 F THLAT T (ITLHF TR & ITE 2 )

= S2 (. %,/ fr. )= (9T TEEHT (@ at, ./ fr. )X TAT AT WG ST AT G (B 5./ . o) + ATT TEEHT (6 4,/
. 7))

3.60 37T IcqTE 3 H THEHT aF (NTL(F TRAT & 018 3 TF)

= S3 (. %,/ . m)= AT THEHT (. =t =,/ . X HAA T WG 6T AT G (Fr #. /. o) + ATT THEHT (@ 57
. 7m)

3.61 37T ITITE 4 T THLAT T (ITLHF TR & ST 4 TF)
= S4 @ 5/ 5 )= [T THEAT (@ ot =0/ o)X FIT BT T ST TT 3 (. 55,/ B . o) + ATT THEHT (. 55,/

. 7))

3.62 7T ITATE 5 F THEHT T (YT TRAT | I8 5 T
=85 (f%.%./’r%.m.F%ﬂﬁ@ﬁ(&.ﬁﬁ./&m)xwzﬁWlﬁ?‘fWWE’((&.%/%_ﬁ@)+W@%ﬁ(&.%/
. )

7.3 S iR Tar # wreER ¥ e awey sae

3.63 W& SITE F FHA I IR 1 =z = P1 x (S1/Sm
S2/Sm
S3/Sm
3.66 q&T ST & qUFHET o0 ST 4 (=) = P4 x (S4/Sm

3.64 W& ITE H THF A AT 2 (=) = P2 X

( )
( )
3.65 W& SATE T THFE AT 3T 3 (=) = P3 X ( )
( )
3.67 AT ITE § T0FHE T I8 5 (@) = P5 x (S5/Sm)

3.68 397 ¥HHH ITTE P (=) = Pm + 3.63 + 3.64 + 3.65 + 3.66 + 3.67

fooqoft s a9 #, SefAd Icare F forT FHT 3T A TOET FA O AT F el qed w1 STANT AT
SO AT, geatsa a9 #§ o arer et ff 90 3care uw ISt wew § onfie frw S At 90 3eqre w6 veEHt
sifeha FoFaT SITORTT ST TRTETE THTT SCTTE T SIOET il SITUAT| 3] G3g LT SHoll Hedh i STEad 0T i 07
THHl A 99 W Ha(gd IqTE & UeeHl § qhafdd g7 S S Suwdisrs e a9 EFPjay =

SECPIay/SECPmgy &It 04T ag1 TeiT|

wre]

EFiay = e a9 | Sl w1k (TS / Tauy)

SECPiay = e a9 § IcuTg 7 fATorse Fott i @aa (&, . / 7. 9T))
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SECPmsy= Sm=TeMTqd a9 § &I IcTTT & {af2ree St it @vq (. &. / . 7))

9.4. o= frsaor AreT=fEr (a4 3T TEl § 9n)

9.4.1 faga &ial % fag faga =T arrA#<Tr

formra & sf7 raa & forw geats ad g e ay fEaepd T ST S| T S srened a9 R
Frsqor srgaTa & ot £ T ATHTEET QTR a1 3 A TAAT SwAT a9 ARG qTT &2 F T SATUIAT ST TR aw
ST Y FETAT G T ST & T SR

AT a9 | FF H ITART ¥ T2 AT 7 7T S 37a 377 AFesy a9 o 0 94 § ITFNT Ay T fAsqeft
ST AT H ITHANT 60 TT (1 AT 6 T T(qq T (6= F2d g0 F Fo11 F =T af [T
TR Feata ad & et ff faega =at & &S fF gear gt (sratq aro a2 & FH1) § 99+ F7 @ f{emm)
AFHAT AT H FIT A T SHoAT H H2TS TS FTR(dF HoIT Al AT 36 THE G
(i) A A9 § Tt A wa = forw et game (Frfers= 6. F.) = TECPSav x (A-WHRAay -

N-WHRAay)

st %0&

TECPSyy : fofera . ate =wve § wary & forw a4t o &a (R, Jrdidy, S anfe) aF o =i
CRE
A-WHRay - T5. 5. | 7. 9fe o7 § e a9 & 7w aregq e s 919 2%

N-WHRay 7. %. | . ate 9v¢ § sshete a9 & 7T arareisha arfeq arT 32

(i) AR A9 o forT AraT=isha arfea arr &% (FF. 3. /F6. 3t =9.) : N-WHRay= A x (D/G)+B x
(E/G)+C x (F/G)

4

: T, %,/ T3, afe 7ve § arhere a9 (Tar) % fore e ara s

- T, %, / T, gfe 7ve § vara & foro #iddt ame =2

(FF. &,/ B ate gve ¥ uare F o s ara 2T

. Tfere B, &t =ve § s av (@A) F o fe o=t gud

: faferm &, ate =ve 9 e F forw fifirdy 3=t @

- Tferaer . afe gue & fiara F o Ssft o=t woa

e & form oY faega =T (R, #@fidy, st anfe) 7% 37 o1t =wa

g 4 o o 49 g 4

(Fregoft - faega ara & (377 9z & et worsr #1 guiFargare a41#vr PSiHRay X (PSIECsy/TECsy) # #rfae a7
7171

St -

PSiHRay= 3. %. | 3. at. =ve & wara % oo R = (o) am =<
PSIECsy= "ot 3. at. =ve 7 e ¥ forw e s (srsdo=) arr 3w
TECsy=taferam &5, at. =gve § diarg * e 3o o=t @

Forra frsror ArAT=fEr % o seeguaene | ol & wva &t o= # 9 forar s @ 2
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9.4.2 faga [Aafa % fag faga A= arar=ha<or

2717 . %, / 5. &t |, 6 Ffea oot &7 % a9 fega F i & G g % Sfteg oot &g & fee soames am
¥ fa=m o s 21 sy & faega & ot § fae 9t aweatas sarea o @ a2 & o = G
ST A et ToreT & ST e a9 & Aot et it e o St

i, R o & g (et ¥ foro wisstaes ot sermr [Afeme &, &.] =(EXPay-
EXPgy)*[GnNHRAY.~2717)]/10

STt -

GnNHRay : 7. %, | T, &, =, & vara % fore 3cures [Afae am aw
EXPay :=ma . at. 7. § wara § il g st

EXPsy :=ma . at. 7. § dam # fAatfoa feg s=it

APCay: wtaera # wara & forw ggr e gua

9.5. 914 ITE 3T g R a1 ITE T ArHATAEHr
MUET H TREdT & FEOT T HqT & AT & forw, fEafa a1 Iame &t 3amed o7 39 gq dies 7 79
T % T F 40°TH IT0ET 37 g BY ATer () AT F ITATEA g /A T0ET % w7 H 10'vH Faifia w7 )

T T 7O U< TR AT STATE 39 AT GT AT T TS AIART SEATASl AT SUANT FL FAAATT ST 40°TH
AT IeTE | g1 2T

40'TE T TUET T IcATET = FTEATA TUAT H IcATE X THIAS ALY [FITTAZer T heh(z

geor T8 arer A9 107" Fit TOMT FT SeATET = ATEAATF TOMAT § SeTEA X THALEARY fRomfager & Feim)

9.6 Rafdir 7 ayg i RAftre St @va

feafer St it fafere o=t @wa it ToET F F o, g STE it rEeasdar gt g S ToET 99 3aE w0
1 o @ a1+ W FEerRT A ST

6.1 < T ATATT AT HETET ITUTE(ars) o (AT 6 (o0 (T Holl Aled G4 FIT 00 T5 T Holl @ad AT |

6.2 11 =T 40 F¥ 7omET 7 57 Iy IeaTed A (=)
6.3 THE1 Fr | T UHEHT & @ By

6.4 P2= SUHIAT FT ITUTET (=)

6.5 S2= EUwS FT THLHT (B 5./ fr.m)

6.6 P3= 3fTS &7 IUTET (=)
6.7 S3= AT T THSHT (@ %./ . )
6.8 THFET ITITEA H1E = P1 + {P2 x (S2/S1)} + {P3 x (S3/S1)} ==

6.9 feufeT ST (uH) 1 vHEEt = FaT vAuE 17 # 3@
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9.7. faf¥a S a3g ¥ g A s

FEATT qIATT o (HEa ITaHg % o o= Ioamal & $fad =7 3T @7 81 T 3 39 T 7
e @

o  TiAIUET T

° ATZHT

o T Fogaa® 3cuTE (100 wafara fErafe)

o I YT SR

fafora oo aqz & gafea S &t oo 3aae =9 9w 3o § aRafdd #a g ST a2 STEl #7 29 ie Scarat o
Ieeld AT GIT| AT 4 ITATRE &l =T IeATaT 0l UESHT o (oIdqeor &7 TR & G979 o2 ScaTs § wieatda far
ST

T o,
Pc, Sc = Fwer: T MTHRT IeITe T ITTET T THEHT (), (. ./ . 7m)

Ppc, Spc = FH9T: TIeTEe ga AT IS FT IATa 3T THEHT (=), (. 3./ F, am)

Pl, Sl= swer: ATt LTI ITATE AT IcATE 3T THEHT (=), (B, 5./ Fr. )

Pnc, Snc = FA: T ST ITITE T STHTET AT THEAT (@), (. ./ . )

Pw, Sw = FH: T ATETIRT STATE T SCATET 3T THEHT (), (Fr. %, / fr. 7m)
7% q&T 3718 = PC (=)
a-a-!

Fo 3R & ft = Pc + {Ppc x (Spc/Sc)}+{PI x (SUSc)}+{Pnc x (Snc/Sc)H+{Pw x (Sw/Sc)} =)
9.8. faf¥a S avyg ¥ forg fRAftre St @va i vET

ITAFT H,
FA FA HETH = P (=)

ATATHF ITIE F ATATT A 7T  forw S atga ST 1 T Fo01 = Effora .57
SEC S(éss /=) = F9AT TATE 17 & 31

9.9. HUE F ITRA
FATS & T H, 60 frdters (i <= f=) AT 4oF & w7 | sifaw &9 3 Tmm =@ g & w9l Ot 60 fidrers
ITATE FXA & (o7 AT AT T U2 I qATS IcATaA qIarcid FHeAT AT |

9.10. S ¥ SHTEHA
T & WA |, T ITTTET FT a9 & AT I T AT dars I A51 |

9.11. %ftex Ry ¥4= F7 ¥4 A FF
o £ T, FUus ST aredt FeE i asg T A A %:

9.11.1 AT aY § HAT IUA=LAT F1H (TOUF) |
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= (Frars § ek af H For Iy 72 — At A eraeTe, Shersa / diE § Arsew =52 - arg
ATETTIA, FFSTIA / ATE | a3 =) / frars & v a9 H FoT Iereer 5

9.11.2 AherT a9 | AT IUAsedT FTeah (FUu)
= (TATE | UH 99 H ol ITeTey HE — AT (HATSIT TSI, Fhersd / US | 3o 5e — a1g] fAaifora
QEETI, FHETIA / TATS H ATSeS 5e) / TATE H UH 99 H T ITAH Hel

9.11.3 SMYTesd Ay & €97 A1 w1 (FUaus)
= (dTaTs ¥ o T3, at. =, § Teher Icqree)/(d1aTs § Baraie § wriUd swar x 8760 x Stars § 1)

9.11.4 et a9 | HIT A1 Feh (FUeru)
= (TaTE § AT {3, &1, o, H qoheT ScATEA)/(TATE § TWIrEie § T e HaTx8760 x uATs # Huu)

9.11.5 AT AT § AT FLH F HILU TTUATE it Fferera grie
= (TATS § AT FILHT o HILT G4 AT ALE He)/(TATS H AT FILHL 6 FHI0T GIT 30T AS e + AT HILHT
= LT GIA T A€ A/ TATS § G4 § Gre)

9.11.6 ALY a9 § TUATE | qTT F< | TIqerd g |

9.11.7 AFeq a¥ § TUATE | qTT 3T TIa<rd Fral

= 0.0016 x (%TITeTH)A2-0.3815 x ( % FUerTT) +21.959

9.11.8 s&ae Ay ¥ ATLHT a9 % qTT 3¢ § Fiord gf 7 siav
= e a9 & AT 3T § Fierd gfs — srames ad & a7 27 § wiaed 9ty

9.11.9 TE FLHF F FHILU AFAT 99  TUATE § T 70 Firerd (1 ) 2

9.11.10 ITE[ FTTH % FHTLOT LTI & 17 3¢ § wievera i av wiaera wHr
= st a9 | ruerus § qrq 3¢ widerd grier ® siaerd gie &7 sa<
9.11.11 FAT AT % ATHTNFA qohel qTT T2

= greqtaes et ar7 3¢ X (1- 0.590 %)

9.11.12 fiaerus (AR . &.) F g F w17 3o ot & werg 7 For il Soit
= it #7 ger ITTET X (ATEET 6 A7 I — GATET g6l 19 79/10

9.12. 39 UETT I THTRAHIT |

9.12.1 fififir ¥ fog |
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9.12.1.1 YT a9 | T F84q1 = 92.5-[{(50xA+630 (M+9H)} / GCV]

9.12.1.2 s a9 § SFeY F27aT = 92.5-[{50xA+630 (M+9H)} / GCV]

9.12.1.3 4 AT % FIOT e a9 H STt a1 &7 ---m-(i)
= T a9 § HAAT T I (LT a9 | FTIAL 3e4q7T / e a9 § araae zearn) (. F. /&, a1, =)

9.12.1.4 4 UTETT & FHILOT AT a9 H HAdT G177 32 | 15 = (i) — LT a9 § areq i ST a7 37 |
9.12.1.5 T oIl § & HETS TS Aihidd Hori (T . %.) = arpae a9 § Fidfidy searew X i fidt arg ww § 3f&

9.12.2 4% S@TeA & M |

9.12.2.1 AT a9 | T F4qr =92.5-[{50xA+630 (M+9H) } /GCV]

9.12.2.2 sr&a a9 § FFaY Fear =92.5-[{50xA+630 (M+9H)} /GCV]

9.12.2.3 FATT | ATT ITUTEA | T HITAT So1T o ATT TTAAqT (FFH T1AAT) |
= {(350=1 {ETTo= § A9 Ieqres & forw woRw atarere it ST ermar x yiaerd § qr Scaree % forw gt

AL H AT ICATEA | TIH FHITAT ST T AT / X 5n=1 ATT IATEA 3 [N AT ToHH FTAAT Al FATAA
&7FT |

9.12.2.4 TATT § ATT IATEA H TIF FIAAT Io11 & AT TTALT (T FTTAT)

= {35n=1 {ETIU= H AT SeaTE F forw e e i Herer S mar x yioerd § 9T Ieared & forw ey

AL § ATT IJTATET § T AT FHoT1 T TALAT) /X 5n=1 FTT ITATEA & FIT T T Fiaee ir qrer
&HAT |

9.12.2.5 FATT | ATT ITATEA | T HITAT So1T o ATT TTAAT (T ITTEA F1AAT)
= {3106 {STHTT= & 917 Ieura F forw wohw aiaer i g=rer avar x gierd § a0 eqred ¥ forg asfy

A § ATT ICIEA | T FIAAT SHoT1 T T(AT) / 210026 FTT IcTTEA (ErT0=) F o0 93 T T
#T TATAT SAHAT |

9.12.2.6 TATT ¥ ATT IHTEA | TIH HIAAT Holl & AT T(AT (T ITIEA T F7)
= {3 100=¢ {ETTT0= § 91T IeATET F o0 Tow qiaere Y HATeAT war x Tirerd § 97 eqree & forw aefy stgerst

T TT ITTEA | T FHIAAT HSI1 T TTAL0) / X 10=6 ATT Jeqrae (Efiu=h) F forw ser -y ataere 1 d=ra
&I |
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9.12.2.7 framr @ wary ariRa e fAfore s« i @9 w5 fam) =

Y=t (FHH T(AAL H FoT ATT ICTEA X TohHA FTAT § ATT AT & forw f&forg amo £ gaq) + X 10=6 (F=-
ICTEA FTAAT § F AT IATET X TE-3cqTa A H 97T Iearad & forw f&ferg Ao & wuq)} / 210=q g+t
FITAL H FT ATT ICIEA |

9.12.2.8 97T 3cqTad  forw arar=higd fafore arg & @ (w5, . ) = Sram § AR sfEa f@tore arr £ aoa
(FraT (Ffera ® iFee 3e4qT / TATT | ST FEA) |

9.12.2.9 & | TATH TF fafae fOfqe 9T @amafe 5. frmy = TATT H ATT IATEH & (o0 ATATAFA fAfose F=(t
U — S § qri fiwa fBforse o i g9 |

9.12.2.10 Hg-STET # U Urar & WHIET HeTE T Sl (wrw ., 5)= 1 & T a6 A f{Afdre wa x {(gawr &
T AL FT T AT IGTEA X T ¥ AT IETEA (T TqeR) § T HIIAT Soit 7 WAIRG Tfaera) +
(T § 9 ST TG T TA WY SHTET X TITH § AT ST (FE-SATEH TqaA) # T FIFAT FHoll #7
s wfaer)}/1000 |

ST

A -afdea # T

M =9faea | T

H = staera § gregree

GCV : . %. | . at. =, § Frae a9 Fal s T

T ; AFAT TG
EIEIRIE IPIEE L
HfidT ; Fftea fomg wo=
o= == g "ver

9.13. ®d iR Wi ¥ forg arar=fi=or F15F |

9.13.1 I FST @Uq & TATAT HeT T2 Soit (FAferaw B, &.) = argdt #rat & Frew Free g gie weré (fea =t =ua)
(Teft-sftaT) |

9.13.2 fa=ra It =  forw #iree @re org & garet gers 1 ot (Afere &, %.) = argdt &t & &R #iee 2
gie were (A ot @ua) (Tlt-dar) x Tara/10 & g1 sieq a7 37 |

9.13.3 gz 2 #lee T&q & AT 7eTs T2 ot (Ffera B, %.) = argdy &1 % F1eor gie 2 #iee i (R oot
GUq) (T-ama) x Tara/10 § oria $|T a7 27|

9.13.4 fasga 3 Ay St @ua & ot wers € 3 St (A . &) = 13.1 + 13.2+ 1331



[T [I-8vE 3(i)] YR T TS0 ¢ STATERIT 195

9.14. AT AT HIT HIH ;
T ATHTAHROT Fant & (e et § @y o srowm |

9.14.1 T4 FAFIT
9.14.1.1 917 GIFIT & FITT &&TTAT .
AT FLHTL 6 0T AT A= T ard FHort @ (Al . %) =
Ffaten fo=a St @ua (Fma . at. =) x A / 10 § a7 ofi9d a17 39+ Siafeh ard S @aq

9.14.1.2 JFITEGT F FIT SAFT97 67 3 a1 FIHIHTET Fiaeyra (fofaa 7 %.) =
AATASHAT o FILIT STTATLH S o T ATHHTT TAeATIT (TFHT § TIhH) X TTATHTE TH FeA 1 0o qo /
10731

9.14.2 a7 gfaemreT
9.14.2.1 SFITEAT & FIII F1GT97 F217 % 19 Ho0% e Zer7 giaeqry (Ffe= &, %) =
AT o AT SHATIH SUF & AT TH{oTT SIE 28T TAeATIT (TFH | T (37 H) x 31 Jafcq® o
T FATRF g [ 1073 |

9.14.2.2 STITSLAT % HTE AT SEF & Q1T ¥ denteqs e wiaears (fafem fF, %) =
ATASHAT o FILIT STTATYH S o T TA TFH(eqH TG TAEATIA (FHT § TIH) (37 H) X TLA aFh(oqah
LU g HeATT o god [ 103 )

9.14.3 TRIIsT Tfafafer o
74.3. 1 3T T FHFATT F F1or srfafis e o ara =1 ava (Fmter == (e &, %)) = (ST

& RT3 FTeor faega ot @ x Tarr / 10 § 9T |d ar &%) + STH HF HIHET % HE0T a1
T @I |

9.14.4 7 arsT | T8 ¥ Afafam (v i fasga Saamem)

T AFA | T AT & I AT ITHH Tgol STET A% AT / ITITET THS & FIAT & df 7% SHRISAT % IcqaT 3T
Tt ITART U F HIT FHoll START T TF € 37 %77 H 70 TA9T TF T8+ S / I8 O AV 001 STHRT
ITATEA HIAT HIAT ST G470, ST STHET ¥ ITATEA ATAT &1 a0 dF ATH "l a7 ST i a & 78
AT ITATNAT o 70 TFAT T T2l Tgo AT SFAT a9 & 0 et girsEr aafafa § aaq £ 7€ st
7 BT T FeuTee (AR E 2Y), Ak A § FA FT AT IeqTET F TSAT ST

THT W A2t fater | it € % 337 fHea 3o & fore a2 Thrs 7 ST 9% A0 gt |

9.14.4.1 70 JITAeT AHAT ITATHIAT AT TFH T ToHH ATSH / THTS il HIHLTAT 6 HI0 &G i arT F=0
FIT ffrrm £, )= (70 AT AHAT ITATAAT AT T 75 T AT / THIS T RO % H0T &2 Fo0

Ta (e T, at. =) x varr § 9riia $fEd ar7 3 /10) + 70 T Swar SUATar A a9 95 T Aq1ee /
THTS T AT 3 LT qTT Foll G |

TS THH AT [ THTS AT HAATRT F F0T Z1 ATAT ICATET HAT % el I<ATET | F HSTAT SATUIT ¥ T8 ATeAHF
ITITE F AATT H§ SET ST
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9.714.4.2 Icara= | 70 Uiderd srHdr STATRGAT o % 95 AT / TS T BT & FT07 Jrgdt &d &
oI i AT ST @A o £, %)= (FRIT Seumaa § 70 wiqad s\ar STAar g & 9% A1ed / Tars 6t
FHIAT & F0T AL BT | g Tt @uq (qrw &, af. 7)) x vae § 91 sf\q arT 39/10) + 70
o SeaTe § 70 Yiaad &war ITATRGT o9 aF 95 72 / TH1S 6 BN & HIL07 Jgd &d F arT
el

9.14.4.3 Ta=ra 3earae gq &war ITATar (e fram) 7 70 Wi srwar e 9% o / 291 § e
ST ATAT ool = (ATFAT A9 H T THH ATSH / THE § 70 TA9d T FHAT ITATREAT A T Haer e
IATE (r . a4t 51) X e AT 2 3qTE /10) |

9.14.4.4 Z=t | Sirg= % forw 70 widera &9ar s 9 9% IoH AT / TS F ATT IeqTeT = (70 wiaea

AT ITATAT (AT 3, at, =) o % 7 YT Ars / Tars & w1 Qg R Soares x vars # arew /
FoIt @9 2% / 1000 faforea) |

9.14.5 sryciorT arRfefaar

srreaTfora g fRafaat & wreo T @A & T @A Y a1 S @ e 5) = TATT 8 ATATAET &
fore e o1t x waTs § Ay $frad arT 32/10) + UATT H AT S % F0r v S |

9.714.6 37779 T17 IT(T & 37T #1 T5 ard17 Foit # farg arar=#7o

ST & o0 AT 3 forT 1T 31T fafomm i, 4, = [(SSAUAAT & AT F THH & for0 917 Ieqma+
(z vt X TEOTYAR STT ITATE T ST FATA20r X 919 e ariar / 1000) + (3  forg f=ree & ger
3T IeqTae x IR e #7 widera ®aiaer x 3024/1000)] {Frara-uara} |

9.14.7 T 1FTI0T Fo1t FATTTT GTHT4 15

9.14. 7. 1 safatag s=a s (it a1l 918 @t zn = TaTT | Q08T a9d T (#9irs /2y — 16T 5 ST HT
(oY =R & forw wfer a9a (&g /=) |

9.14, 7.2 sfatia s=a srer (Tt 31iea = 918 @t 20 = TaTT | Q08T a9d T (#9irs /2y — 16T 5 ST H
(Fret =) & foru @iferg a9 (e |

9.14. 7.3 A=t #fi7 At e % o ar S™7 e @as) = S v § 9T wdiwy qae ara e =0 g, A uE
Tl ST et (F1% 37T % TR) @rmte vy 6 T H AT TR SoI7 THTT THI (EEHT) B ATAT + 7femm=r
A (Frmatz wr) K AEA AT TS HAT 04 AT X 2,717, 77T TF TAFONT FAT T (1T AT T HR) @tz o) F
T F YTH TETHT HoAT THTIT AT (ACEHT) ¥ ATAT + SATEHT ST vtz sy 6 A& AT TS o1 0T HTAT XTI H

IeaTae s aa 2e/ 1074 |

9.14.7.4 s+t 7 F qgd aREHT 3T AtaHr weew fHrea ¥ F forw amedisa 3 a1T oS @) = At 9.14.7.1
<=0 qr 0, 3r=r 7% emeets 3 fofe a=g o= (Fodt 1R % 9=) o) Aa) T rfees s s=a ar=r
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(Frodt a1l & a1a) @erg T sAtas ATAWIHT T F o0 qrT ST FHTGEOT, AT AT SR ATSHTAT T Fa) F
forg ardir st =i |

9.15. St (§) i T anr=higa ST @uaE=) = [( Fre & 7o e it @8= @t 2t =) X 860/10) + (S99 @IT (=) X T4 7
ST . %/ f5 )X 1000) — (R / o7 & Fepe Rl e e o 1) X 2717) + srma & forg aifas =t (Ei) - fata % oo
Tifas wot (Ee) — Tt faega & forg i s — @i firdt % Froeos & forg aietas st — Hirdidr & Soe o * g
TqIH{TF HolT — | — ICET | S8 O % (oI HehT Foll — TTE-F(T 6 (oI FIhTh Holl — ST AR FF % o
airfm ]/ 10 |

9.16. T T ITE :

9.16.1 "o IT IR # - Ps (Tonnes) ... Refer NF 2,3 &5
9.16.2 A ST g # - Pc (Tonnes) -+ ... Refer NF2,3&7
9.16.3 THEHIU 3T qg § : Pp (Tonnes) ......... Refer NF 2 & 3
9.16.4 wT=aY 3T T9g H . PF (Tonnes)......... Refer NF 3

9.17. aTaT=figa fafree St @ua (TadHt) it TET (e ==):

SEC spinning =T (15) /Ps (16.1) & T AT SoI1 @Iq
SEC composite = EHY (E) /Pc (16.2) T F qTHNFHT o1t @9d
SEC processing =E Y (E) /Pp (16.3) FT T qTTAFA Sl @Uq

SEC Fiber = T (E) /PF (16.4) FT T ATHIRIFT oIt @9d

9.18. AEHY AT ¥ A1 AT A AT TF Fl @I o) = 9.14.7.4 + 15

9.19. AEHY ATITAT % A1 ATHTRAFA A< § A€ TF TESHT (5157 / 77ne) = 18/16
8.20. 3TeTesd ATATREFT (30 / 2) = semeed a9 # e | e aF fafore oot @uq (&ers / @) — sramega ad

# srfergfara faforse st @aa (Eers / =)

9.21 ATEHT AqITAT o dTE ATHATAFT I & e T THSHT (srairé / zmney=(18/16)- SATLTTT ATHTFIT (I7377F / 27he)

10. TaQH a9 faeqa &9

ITATE &l AT F arer fafde q=i uw o= &2 g dea Pt G ao) qurf, snft of o8 aor o Seer
TAT TN AT sraeaawar 1 3896 AqaTe, 92 T 07 e B au gt ggeEt A e #§ v w Afertua aEaras
srfergf=ra fr o) J=m werterd wr -1 araT=dE aeAt F w9 § qr a arHet #5 Seod g)

arT fa=ra g2 arar=iEd Hae = T 3w
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10.1 TaQT FIIeT AETRT a1y fAga a9
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X = T FIEH & F0T ¥ JUATE / THURATE F H1E0T feq 7R=Te A (Fmaie)

Y. TaE @R fa ¥ g agd wraE (@& &/ &, at. 1) F 307 die 9w wer g /i § Qe
LI KRS
= IR I[OTF 1
* (AT FTH % FHILOT T4 FUATSE, THUATE & FI0 e TH=med @i (J9mate)) "2
- FHTFHTT I 2
*JTE] FTEH 6 FHIT [FFT JUATE, THUSATE F HTL0T 3T AT dle (HTaie)
+ THTFHOT 7T 3

3. T AR fiam F e g deree o) sia deae (. &, / 1%, at. o) % 912 R e
= Tl FEH % HLOT AS AAH THAAT FHIFLOT % STATE 0= X [1 + Bsrea zafed i wiser waam aur
RSITee o i TSt eated auT Aise IR % dr+ wiaer siae / 100]

RE

AL (RS =zates qr =¥ (FF. . / . &t =)
T TATH THAT =TI T9H I 7

RIS =qTT HIAT AE

T, TEE A fa & e agd o1 (. %, /. 3t 9.) F w1 amiiga feea e au
= fesmea frumar @ 100% @ (SrEuH) X qof A€ 9% Y=Tele 4 + a3 § e & a7a [Sorsd Su=e s gam
T AT AT TUATE / THUSATF T TAT 97| / FF H JUUF F ATETE T TATAT He

LKl
CALEEIR =zates qr =% (FF. . / 5. &t =)

ATF =g SUFr At
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TATTAT =T THTE 7
JUUF =7 ITAEAT FH

. @ A da (. F. / . at. 5.) F i agd F13F F For eaqiss ag  #:1a<

Normalized Design THR due to external factor in AY - Normalized Design THR due to
external factor in BY

sret

AL E LY =zqtes amy =% (Fr. &, /fF. at. =)
AT = a9

fram =TT a9

. A A A & G979 & Gl FE F 0T A RTST R eqisT anw
= Design THR @ 100% Load (OEM) + Difference of THR due to external factor between AY

and BY
Bk
Sugaw =eateT ara g (. . /. at. 7))
AT = 3Tl 99

EIEIR] = YT A
ALUH = IUHOT (Awar

3. QE A faE F 43 H UATE F HIT GG [SSITET R eqigd a9 I
=[Normalized U# 1 Design THR due to external factor as compared to BY X U# 1 &HdarT+

Normalized U# 2 Design THR due to external factor as compared to BY X U# 2 &war+
............... ]/ Station installed Total &rsaT(FwTaT<)

EH
fumemr = aateT a2 (6. . /. at. 7))

Frarg = ETCA 9

3. A AR fa % forg Rew w1 ke fewmew eafgm ao = (. &. / f%. at. 5.)

= [U# 1 gaaX U# 1 RRemea Susem @ 100% AT (SEuw) + U# 2 gaarX U# 2 Rsmea Su=sme @ 100%
ATE (AETA) + o 1/ TEom T B AT (FRTATE)

st
fdumer = agteT a2 (. & /. at. 7))
arsuH = g IUor fAwtar

T g=ATa e Raw Hraar R Remst fiar ¥ fiw frg=em #1 siax
= o Fit T F FT H JUATE = FOT G (T2 29 ST — 2o a1 e Su=em
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g = g e w
fumemR = aateT a2 (. & /. at. 7))

Frarg = ETCA 9

3. @A ¥ w2 ¥ firaus aerfir ([ %/ @&, a3t 9) = s [emea @er sk Reme
THAR F fiF HTHAR F7 86T

10.7 AT fEEa o Araria wrEer / 9 / S5t & forw uhrET arereiEwr

10.7.1 F1837 FITFHI 3 FTTT THHT GrAT1F0T
Ty fargga e it T @ avg 99 F e uw Ay 98 81 froaus § w5 g9 % wreor vdiEf § Sw# s
T At TE A gETery T ST U w2 A F AHS qAT A A T=Te R & w2 v
FHTHTOT JT T ST AR

F) dgE faea AT &T gHiHr
JTELT FTLF % FILOT TS FATH qTT 3T THIHLOT & FTHIE e qTT 32 I0ET F Ty = ax? - bx + ¢ &7 T

T s m

y=ax2-bx+c

@) 4l e § T 62 = (9 H T e X TUus) — STEd FE & H0 AT AT H qI wsh —
ST T o FHILOT T AN § AT TS H) (¥i)
STEt
TUUE = HIT ITA=AT FILFR
TS " = 3fEq J=TAT "

) AR YT R A

= B9 AT (AMEiE) X Q0 dle () § YHA1ed ®e)) + (JTF F1F F FI T AT 6 FHIOT T
TATS (FATTE(E) X a7 FF & FET AT AT H AT AT 5) + (SAAF FIEE F HIL0T AT AT F
FTLOT LI WU (RATTaie) X SATATH FIEh & HIL0T T AT o AT TAT He)) / (ATE[F HTEH 6 HI0
T AT H AT ST 5 + AN FTEF F FHIOT 37T AT § AT T 5 + TYO7 Al § FATA He)
gt

TS THA = A6d TATAT HS

TAUA = ST TATAT AT (FIT12)

€T 10.7.2 F 390 GHiHOT F FiRwra drfiex 9% rvEr # g g 10.4 i det
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M U=Te= =TT == X 100

) aEaras A e (%) =

FEYT &

%) T T & QT ARG |+ A€ (Waie)

= [{ T & HAT X ST FLE o FILOT T AT § AT TArw=} + {(F29 &rmar X daqqf re § F=ra 5} +
(AT TR F FRTLI AT ATIST F HTL TAUSA (HITAE) X ATATER FTEH o HIL0T AT AT H AT T3
=} / [ATE] FIEF & FHILOT AT AT H AT TAT 5 + AT HLH  FILT T AT H AT Tl 5 +
IO AT H F=ATAT 5]

et
T T = 3fEd TATAT = (5e)

TATTS = ATHd TATAA e (H‘IIGI\I'd)

TR F & fe R v W (maie ) X 100
I HHAT(FHIEIE )

HIAT=<IEh W2 e =

) AT ) A F o wgfy e & agar sfaas ot

ﬁmw%wﬁﬁwwwaﬁ%mwm YUY ST TS HHHE0T I VAT i
|

= fRoqwish 1 *(ATATfrRa AT 1) A2- feorien 2* ATaT=sha oS e + foorwia 3

et

Tt =" e g

EICIENEE I U]

UaTs = AT a9

) FAATS H UATS & T H Fq7 =UATE H TG @7 6 AT % THHT —Fars § TgiT @ F Aqan %
Tt

et

iRt =werr R

fETE = e a9

TS = AHAT 99

o) ar=figa Tt

I3 FaTe ¥ UATE F U § $qY F7 F HH AT I F G, T ATH T T T S8 TH 5
=7 ¥ gT o Srom

T FaTe | UATE F U § ¥ At q qtew T 5, TF AT T U {1 ¥ s g

=T Tt = Ve = it - fiarE § vars # sa)
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et
it =TT fagd @
Hfrare = arerega a1
TS = AT T9

B0 ey et 3 o ol amTta (R &, / F, 3. ) = (AT # e s / (o -
stcrere wfiHT)) — (vars § Hurierd stru=rem?) / (1 — sidera arar=figa vfi)

wet
SILCE RS =9t ar7 &< (B, &. / B, =t 9)
TETE =3 a9

T =T A= aTa

10.7.2 F19T a7 § TRaGT & F1C0 117 % G117 # a7 TdidT arar#<or
F) T FAAT GG I 3005 (TATE A AA18) (27 / He)

= (SAU=e X T=Te Are) / Frer st
st
Stu=sreme =g a7 < (. &. / . at. 9))

ST =T FAT 0 qoF (B, %, / T af. =)

q) AT T DAAT @I WA THIE (37 / W) = T e @aa X ftars  forw wrgar st / vars %
for e St

Stet
Su=aee =9%a ai &< (F. &. / &, 9. %)
wafiet =TETIF FAT T g (B, F. / B, at. o)

M TEATE § FEAA F SAHET F 7REAT F FROT FEET GG | i (&7 / 65)
= FTAT=AET FIAeT G (2 / 52) - ars (a7 / 52 £ 5 7T

o) HFAT g @t aiiwor F F TR a1y Araegwar i) =
y=6.048x-0-2055

Tt
ATE = T T SAA9TFAT / FAA 2 (27)
TH = JATAT AT (ATaie)
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<) T IR AT AT (7 / 5R)
= AT FEAT GIT (E0=) T THIHT F STIHTE FEA F T AFeTFHAT T 2 (2)

SEL
o= = 2 v Her
fw = gt arg

) rAfAE arg AT (Hes /W)
= %1 i sraeaFar (=) X 1000 / 1.233

SiEl
o= = o v Her
o = yrorfae arg

B) TErs AR fard F forg dig & (. at.) ¥ R e
=2.725 X ftu =T amga= X 1000/ (0.95 X 0.8 X108)

STt

TS = AT a9
farE = g Tv
o = yrorfae arg

s wars (. at. /=92) # Fias & it § aRaed= & w1 S=if qua § g
= ATTF FEAAT GUd & 97 vars 8§ v &9 7 fFea guq - fars § fro &7 & Grm aua

Stet
TETE = el a9
EIEIEGE IR
Hw = gt arg

=) FrEar wia Zee (Ffems B %) F STEEr § 7@ & weor arreiehg arT set
= wars (. at. =) | Fraer & St § ThEd  F10 St @ud | (g
X TETE T U X Tars/1076 F T=To 5

STEl
Tars =3 T

Stu=ee =g arm 22 (. ./ &%, 3. 9))

ST =T FAT % g7 (7. &, / . af. =)

o) v (Rt &. &) F g Fiaa F SHidd § wRada F wor amefiga aa S=it
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=NTE U#1 + NTE U#2 + NTE U#3 +.......

Stet
THERS = Fger gt Zae (e . F.) F STefter § aRaa & H0r qEreigd arg S
SHETET = "ot Ferr s ge (. &. / 7. 3T)

10.7.3 F1FIT a7 & GRATT 3 F19 F1TT AT [Aer, et e s oer FetaT a7 aif=
# [ odidt arari#or

F) T = (§) = gt searad (Fferae 7fa=) X 1000/ s=ree e (Fermate)
) T AT @U@ I TR (TETR AR A9 (€77 %)

= (U= X Y91 |12)/ HIFET St

TRt
Su=aee =9%a ai &< (F. &. / &, 71 %)

Sfrefreft =TFa FArihw go (., %. / . 3m)

M) AATAIFT T FIAT U WA THE (37 / W) = T FHraar @ud fiars F forw e St / vars %

o e Sfe=t
STt
Stusreme =9&er a1 3¢ (. &. / &, &t =)

Sfrefreft =TFa FArihw go (., %. / . 3m)

W) TaATE (3 / W) F Frgem F SO F wRadT F wreor frger quq § gfE
= AT FIAeT G (27 [ 52) - Sars (=7 / 52) £ 5 7T

%) wfy w2 (. at. / =) F Faar wEfr fw (dsmegw / ata), srédt & sk v Rem war F Rg g
e St @wa

= AT AT T (FeAuH / aier) & forw e, a2t &4 o v fAer w30 (e 7f+e) X
1076/ =TT T (372)
Stet
CAEELI] = 9 faed et @ud
7) Fas (. 3t |9. / 2=) $i faftree seif gua wfa =
= T AT fett & foro HEeht, <y & o= g e g afy = (Fr. &t / =52) / F1 Frer
EEE)
SEL
CAEELI) = 9 faed Sert @ud
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)

)

Tt (. at. / 52) F Fgar F Sl §F afiad F s Figer gug § 3fy
= TATS (a7 / 5e) § FHIIAAT & SHErEr § Tfade & F0 HIaar @d | g

X dtare (. at. =, / =) & &g 1 fatore s=if wq wfd e

FrT 7 gfte (Mt gfRe) % Shididt # afiads % For e
=1are (. at. / =) | FrFe & SEat § T & 107 ST gud o s
X TETE FT U= X AT 3 =1 =< /1076

STel

T = e a9

EIEIR] = T qT

Stu=reme =9t a17 < (FF. . / T, at. =)

St =TF FAIhw go (. %. / . 3m)

woe (Fferm gfe) ¥ g Fiar F s # afiads F w1 ' % forg arm=fisor

=NMC U#1 + NMC U#2 + NMC U#3 +............

STt
TAuHEr = e (e gfAe) F S § afada & s s

FIAAT UETT § IREAT F F0T ¢ & F forg wfiedt qrn=fiaor + Figer mERET f, st &7 6k
Tg e @47 SifT

= (fru & (Faferm B, %.) & oo w2 3 Frer % STl & ufads & #r + wrar @, «rsd &
T T e "4 (e 7fAe)  forg aeem &g #a & St § afiads & wror wow ¥ forg
ATATATHRLIT) / TATS T Tl IATET

it gr=fir (. . / . at. +.)

= FHIAAT ¥ AT H TREAT F FHTLOT qTE[ FILHT 6 H07 THrET qraeiwr (B &, / &, af. =) + fi
e Tt "raT=EfRr (G, &,/ T At 1), frerer IR e, argEt %9 s T e e |

10.8 =T FTHT=AFTIT
T JHS I HT AT AT oier g S w2 oY, TATET g T Ao AaEl arererfaa|

10.8.1 = a7
ZdTEd T2 AT % [AHTHT T ST Fleg, a9 {7 2le TE o7 7 @6 w2 o F forg zatza ate ar
JGAT & AT ST ASUH eI § AT 2

%) fafer 7R @i a7 ¥ 989 9w 9ua (d @ua yfa @il v #)

o FieE TaTe AT (Y &=Te o) & for
7% er7aT <= 250 FMAte, 9 @aa 50 . . &
7f3 efmaT> 250 FMate, g <= 500 FmaEte, 9 @ad 90 . <. §
73 sHar>500 TMETe, <=660 T TETe, 9 gad 110 . . &
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o FH e T (T FeTE o) F forw
If3 aar <= 250 FMEte, I @ud 30 FF. 1. 8
7f% ermar > 250 FTTate, fhg <= 500 ¥rate, I« wud 50 ., L 8
FfY e7aT >500 FTAtE, <=660 FNTAtE, ¥ =T 60 . . &

o iz T o (Ffa T T o) F forw

73 aar <= 250 WAt I @ud 20 . . 2
T3 awar > 250 wMaAte, g <= 500 FTee, 97 @aq 30 . &, &
7f% &HaT >500 ATETE, <=660 T, 9 @uq 40 . AL E

) . <. A9 ga = (TATS ST FaTE § T q F "eAr F i 37a9) X (ST =L AT T F ATAN I
ER))

M) o] e (Ffere . %.) & Fror Fiee / and / gie &1 a7 ¥ F1Ror werg 1€ a1 e =
(FTee w1 o | . &1, 7 Toq +

a1 Trd org | . <. 9o U +
gl T 9 # . &ff. 97 @) X 10

10.8.2 FTET F1XF & FIX9T TIEX0 GIHIT/ TIT 92 ST37 / TTATINT TR 7T

%) ward ¥ g fega o=t
TETE § G497 Fol GUd q Fe&TE AW aTell qqiaor a0 / qeete / vt yRiRgfaat (Rt . %) %

o gt g o1t
=(TATE (THT) F ATETIT (AT FCH) % FHTCT TS ST ATt T[T FHolt + TaArs (T) H g3 ta<or g2

(TR 1) & FT AT ST ATAT (2T FoIT + TATS (THY) H Srreartera aieferfaat (amgy FeF) & Feor
HETS ST ATAT T2 HoiT) X TATS H E29 & SHu=ee

i
o= = 7eher arw =< (FF. &, / &, =t 7))
flars = arde A9

®) dfard ¥ forg faega =it
farg § et / v sRkfRafaat (Rifeew . %.) & g 3« faga =it

= (farE (THY) H eSS (AT FEF) F FO H2S A AT AT S, TATS (THE) § sreanfara
aRfRurfaat (aTgy F13F) % FT0T FeTe ST vt Tay + fERa oot) X diars § w2om &7 sfru=sm

et
Stu=rae = 9ot arw =< (FF. &, / &%, =t 7))
TATS = AR A9
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M wErs & 9T Fert
wars (fafere f. %.) § vafaor a@ </ s aRRafaat & R oo oo =it

=TATE § TATAT TUFT (AT FILH) F FHILOT T[S A ATAT ATT FoAT + TATS H FJATAq wrefeerfaat
(TR 1) F FHILOT FeTe ST ATeAT qTT Fo(T

ST
TS = e a9

) ftars & arq et
Frar$ F sy TR (e . %) ¥ Rrg o oo st

=daTe | srreaTiora qR iRt (STgy F¥H) F FHTLT T2&TS ST ATAT a1 ot T

gt
AT = sy a9

T) TS A % forg QA 7 wrers S Aredt 3 St
HETS ST AT $ St A1 g (e @& %) = e (e & %) % =i e /

greeT3d [ syt aRfRafaat & forw 3o fAgm o=t + ware (Ffemw &, %) & wafawor aa=we /
st g Rafaat F o g ara =it + vars (ferm . %)) & o Fiee / 39 / gfe w1 g 39 A

o) — frare § ere=rsa / ayaartam aRRaftar (e & %) F 3o Gem st + dErg #
sryeaTtara g Rafaat (fAfem . %.) & foro g arr s=it

ST
TaE = AFAT 99
EIEIFIIEE IS G L]

=) e g (. %,/ B 3t w9 =

AT T
IGIEREERE

STet
LCIEY
Y

10.9 FTHTHTUT o |17 F29e fRaer T=rer= a7 2%

R fRae v aa <X (. §./ . 3t +9)

= FIATA T qiad LT fRae TAe 17 32 (TS F7) — FFar qoran ararenor (. F. / & at. 7)) -
fruerus FraT=twr (. %, / F6. at. o) — v amar=fsor (5. %, / &, o, =) — s "=t (G &, /
. at. =.)
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10.10 @17 fAga a9 araRa ia # g arar=f#<or
10.10.1 i Lo foreror AT

%)

Fa=r Feor (e gfe) & aove S
= I T FTEq® el SCHTET + o7 T qTEq % IATE + OF / 37T 349 T ATeaias goheT Ica1a

Zoret Frsror (. &, / . &t &) & | wis@ ao
= [(® & = X areqfa® Scarad & forw fRSre Ated =T @ 100%) + (o1 § qeoqr X Areqtas®

IcqTad F forw e Aiea t=e @ 100%) + (T / 3177 o9 F ao / 1= Se X aTeqias IcTad
form RS Aiege v==T @ 100%) / 19 (THY) & JTeaias T IcqTad + J0qT (THY) § ATeatad gt
ICTET + T / = e (THY) & ATETAF Tl IATE)

gt
T = AT (B ¥, / . 7 o)

fiars & wErE # due fRor & aror Aisge a1 < # Fag (. ./ . af. |€)
=Tars § Sg Ao F Ary wiee v=ee - dars § Soa e F ary Ategd tHee

e
=T =am7 2% (. &. / &, af. =)
TS = AT AT

dare = sy a9

aterw (Frferae . %.) ¥ Rg amm=figa 6t s a2 e 3g aisikis st
= FATE | TATET TAT | S 707 & 977 Aiege 3¢ & a2 X o9 71 § 9t Icared

gt
TaTs = AFAT AT
dare = sy a9

wed (fafere . %.) F forg arm=figa frg s arer $awr R 3 forg @isls =it
= [Ats 1 F o ameliET e s o Sam fraw F R aists oot o+ wtegw 2 F oo

T T ST arer Sua fsror % foro aiwfas oot + atea 3 F forw arar=figa e S arer Saw

= Tar FRrsror ara=fier (. %, / f6. &t o) =
(Fere (Tfer 3. %.) & forw amwmefgra oo st arer Sae [t 3 forw |ientaes Sett) / (FF Seamae
(faferm 7f7e)

10.10.2 315 T = AT
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)

%)

AT 9 (ATE] F1F) F I Gl IATaA S GaTI =9 S=re (Rfers gffe) = qama+ =+ (may) %

T e ICTTE + FATE FEF & FIOT Gol A% (THY) F I ATeq o qhel IaTad

A A FHIT =9 v (. F. /¥, 3t 5) F R atsgaaow
= (T 9% & forT BT Atege T @ 100% e (ASTH) X THIIT T F I ATEq A T

ITEA) + (G = & forw RSrea #Aisga v @ 100% e X ATg® FEF & FT Gl AF 6 T
ATEATAT T ICATEA) [ [HHTIT =5 (THT) F I ATEQTAF qohel SCITEA + AT F1F (THE) F FET
Gl T H I ATEA(AH Tohel ICATEA)]

sTgt
=AY =a17 =< (k. . / {6, &t =)

fiars (6. F. / f. at. =) & ot vars & g iR 919 =% =1 & 919 Jisgd 9 # a}
= TATS H G ST THATIH 9% TATAA & (o0 AISIA THAAT - FaTe H Gol A THTIT =56 TATAT 6 (o0

LIEPCRICEIS

e
gAY =qm & (. &,/ . &t o)
TS = AT AT

dare = srgmea a9

Atere (Riferae . &.) & g qrar=fipa fhg sma e & el st & forg wisfas st
= offare (P, &, / . ot =) & T9reft wars § et oA qure ok THATAT & AT Ao U= § Fqw X
T Si¥ FHTTT = AT (THY) & Thel ST

STgt

TEAT =qm a7 (. F./ . At e
LEIEY = IFFAT Y

dare = sy a9

wead (fafer %, %.) F forg ar=figg g s arer 9 il 909 ¥ forg @il =it
= [afegar 1 % fou ame=fga B s ame Sav few % oo arfas st + Jtem 2 % oo
T T ST arer Sua fisror % foro wifas oot + atea 3 F forw arare=fga e S arer Saw

At =6 g (. &, / f&. at. 9.)
= wor (Fafer T, %) / et Scates (wae)  fore smamefera fae ST arer = el =9 & forg
GIEDRER 1Y
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10.10.3 31 I[UTEAT ATHTA L0

.

10.11

10.12

AR YRy @ g (F. . / &, at. o)
y = -10A-7xA2 + 0.0051x + 1490.5

et
aré = faer ara a7 (. %, / . &, =)
T = fAae FARE g (. &, / 7. 3m)

T@rs &) diars (. &. / f. at. =) ¥ = yafr o adfisor F sagar Toeer # s
= wars % forw wgfRr Y st 3 aE nAuEar — fars F oyt Yar g F aqee
TATHATL

Stet
TATHAT = fae a3z (6. &, / B &t 7))
LELEY = e a9
EIEIE = ST A9

e et (Rfere &, %) & aRads F e qr=fiar
= TS T AT F = vy Y@ aifiEr F aqE rAueee § oq7 (. ¥/ B gt 7)) X mar ®
A IS

et
TAUFAT = e a7 5% (6. %, / T, &t 7)
e = R a9
EIELE] = ST a9

wed (5. %. / . at. =) F forg da o & afad ¥ wor arar=fiar
= ¥ vorera (Faferamr B, &) & wiads & reor amartisr / vars (B, &, / . at. o) & actoemre

et
A=A = et T a7 3% (FF. . / FF. &t =)

o o ‘ o o o o
Ty ferra smemfia et / 9 / 9 & o froaus et
TUATE F T AR 909 8 S 9T 4.2.2 § feafaa s« st ar fB@ea g9

T E=[a Tor et Haar / 9 / Ssrer & forw ufEt arar=iaor
UTHT % orw ATt q979 8 S @< 4.2.3.1 § 3feataq arq fE=a w21 = sramhd s
= oo argy s
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MINISTRY OF POWER
NOTIFICATION
New Delhi, the 31* March, 2016

G.S.R. 373(E).—In exercise of the powers conferred by clauses (f), (g), (k), (Ia) and (laa) of sub section (2) of section
56, read with clauses (g) and (o) of section 14, sub-section (1) of section 14A and section 14B of the Energy
Conservation Act, 2001 (52 of 2001), the Central Government, in consultation with Bureau, hereby makes the following
rules, further to amend the Energy Conservation (Energy Consumption Norms and Standards for Designated Consumers,
Form, Time within which, and Manner of Preparation and Implementation of Scheme, Procedure for Issue of Energy
Savings Certificate and Value of Per Metric Ton of Oil Equivalent of Energy Consumed) Rules, 2012, namely:-

1. (1) These Rules may be called the Energy Conservation (Energy Consumption Norms and Standards for
Designated Consumers, Form, Time within which, and Manner of Preparation and Implementation of Scheme,
Procedure for Issue of Energy Savings Certificate and Value of Per Metric Ton of Oil Equivalent of Energy
Consumed) Amendment Rules, 2016.

(2) They shall come into force on the date of their publication in the Official Gazette.

2. In the Energy Conservation (Energy Consumption Norms and Standards for Designated Consumers, Form,
Time within which, and Manner of Preparation and Implementation of Scheme, Procedure for Issue of Energy
Savings Certificate and Value of Per Metric Ton of Oil Equivalent of Energy Consumed) Rules, 2012 (herein
after referred to as the principal rules), for the words “Metric Ton” and “metric ton” wherever they occur, the
words “Metric Tonne” and “metric tonne” shall respectively be substituted.[and for the words and figures “Form
Il and Form II” wherever they occurs, the words and figures “Form 2 and Form 3” shall respectively be
substituted. ]

3. In the principal rules, in rule 2, in sub-rule (1),-
(A) after clause (a), the following clause shall be inserted, namely:-

‘(aa) “accredited energy auditor” means the accredited energy auditor firm or company or other legal
entity empanelled under sub- rule (5) of rule 9;’;

(B) for the clause (d), the following clauses shall be substituted, namely:-

‘(d) “check-verification” means an independent review and ex-post determination by the Bureau
through the accredited energy auditor, of the energy consumption norms and standards achieved in the
target year which have resulted from activities undertaken by the designated consumer with regard to
compliance of the energy consumption norms and standards;

(da) “compliance period” means the period starting from the last date of submission of the performance
assessment document in Form A and ending on the last date of submission of status of compliance to
the concerned state designated agency with a copy to Bureau in Form D;’;

(C) after clause (1), the following clause shall be inserted, namely:-

‘(la) “State designated agency” means the agency designated and notified by a State Government under
clause (d) of section 15 of the Act;’.

4. In the principal rules, in rule 3, in sub-rule (2),-
(A) for the clause (a), the following clauses shall be substituted, namely:-

“(a) where the energy audit of the designated consumers’ plant has been completed, energy saving
measures and action plan for their implementation has been finalised in consultation with the energy
manager of the plant under regulations 4 and 5 of the Bureau of Energy Efficiency (Manner and
Intervals of Time for Conduct of Energy Audit) Regulations, 2010, the energy consumptions norms
and standard shall be determined taking into account the following factors, namely:-
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(i)
(iii)

@iv)

(aa) for the

timely submission of energy audit report, Form 2 and Form 3 under the Energy
Conservation (Form and Manner and Time for Furnishing Information with Regard
to Energy Consumed and Action Taken on Recommendations of Accredited Energy
Auditor) Rules, 2008;

data furnished in the said energy audit report, Forms 2 and 3;

average rate of reduction in specific energy consumption across all the designated
consumers sectors’ determined on the basis of Form 1 submitted under the Energy
Conservation (the Form and Manner for Submission of Report on the Status of
Energy Consumption by the Designated Consumers) Rules, 2007 and energy audit
reports submitted under the Bureau of Energy Efficiency (Manner and Intervals of
Time for Conduct of Energy Audit) Regulations, 2010; and

policy objectives of keeping the target of reducing the specific energy consumption a
few percentage points above the average rate of reduction keeping in view the
incentives provided through the issue of energy savings certificate to designated
consumers whoachieve beyond their targets in the target year;

globally best designated consumer sector(s) based on comparable international

benchmark, the energy consumption norms and standards shall be determined by a technical
committee constituted under sub-section (3) of section 8 of the Act by taking in to account the

following factors, namely:-

(i)  original equipment manufacturer (OEM) design document improvements;
(ii) published international journals and documents on industrial energy

efficiency of respective sectors;

(iii)  certification of global best designated consumer sector from respective sectoral

world renowned institution;

(ab) for the designated consumer sector(s), other than sector(s) identified on the basis of clause
(aa) above, the energy consumption norms and standards shall be determined by a technical

committee constituted under sub-section (3) of section 8 of the Act through the application of
the following equation:-

Weighted average per cent. energy consumption norms and standards for the non-
global best designated consumer sectors= (Overall percentage of norms and
standards for all designated consumer sectors of respective cycle x total energy
consumption of all non-global best designated consumer sector(s) (toe)) + (1/3x
(Energy Savings Certificates issued - Energy Savings Certificates to be purchased,
for three previous cycles irrespective of sector));

(ac) the energy consumption norms and standards of the respective designated consumer, except
designated consumers of thermal power plant sector, shall be determined with the approval of
the technical committee constituted under sub-section (3) of section 8 of the Act as per the
following conditions, and shall not be applicable forthe first cycle of designated consumers,

namely:-

(1) if the difference of specific energy consumption between lowest specific energy

consumption of designated consumers and weighted average specific energy
consumption of designated consumers for sub-sector is more than 25 per cent. the
energy consumption norms and standards for the first 10 per cent. of designated
consumers covered in such sub-sector provided that the total numbers of such
designated consumers is more than or equal to 10 numbers shall be equal to the
baseline specific energy consumption determined for the respective cycle;
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(i) if the difference of specific energy consumption between lowest specific energy

consumption of designated consumers and weighted average specific energy
consumption of designated consumers in a sub-sector is less than 25 percent.the
energy consumption norms and standards for the first 1Opercent. designated
consumers in a sector provided that the number of such designated consumers is
more than or equal to 10 numbers in the a said sub-sector shall be determined based
on any of the following alternative equations, namely:-

if (Achieved per cent. Energy consumption norms and standards in the previous cycle
of designated consumers —per cent. Energy consumption norms and standards in
previous cycle of designated consumer) > O then; per cent. Energy consumption
norms and standards for a designated consumers = per cent. Energy consumption
norms and standards in current cycle of designated consumers - (Achieved per cent.
Energy consumption norms and standards in the previous cycle of designated
consumers- per cent. Energy consumption norms and standards in previous cycle of
designated consumer);

or

If (Achieved per cent. Energy consumption norms and standards in the previous
cycle of designated consumer — per cent. Energy consumption norms and standards
in previous cycle of designated consumer) < 0, the per cent. Energy consumption
norms and standards shall be as per rule 3, sub-rule (2) excluding clause (ac));

or

if (Achieved per cent. Energy consumption norms and standards in the previous cycle
of designated consumer — per cent. Energy consumption norms and standards in
previous cycle of designated consumer) > per cent. Energy consumption norms and
standards in current cycle of designated consumers, then, the energy consumption
norms and standards shall be equal to the baseline specific energy consumption
determined for the respective cycle;Provided that the energy consumption norms and
standards for remaining designated consumers shall be as per clauses (a), (aa), and
(ab) of this sub-rule;

(iii) the specific energy consumption referred to in sub-clause (i) and (ii) shall be

normalised for power mix with weighted average heat rate of respective designated
consumer of sub-sector and product mix;

(iv) the energy consumption norms and standards for the most efficient designated

consumer in a sub-sector having total numbers of designated consumers less than 10
numbers, shall be determined based on any one of the following alternative
equations:-

if (Achieved per cent. Energy consumption norms and standards in the previous cycle
of designated consumers—percent.Energy consumption norms and standards in
previous cycle of designated consumer) > O then per cent. Energy consumption
norms and standards for a designated consumer = (per cent. Energy consumption
norms and standards in current cycle of designated consumer) - (Achieved per cent.
Energy consumption norms and standards in the previous cycle of designated
consumer—per cent. Energy consumption norms and standards in previous cycle of
designated consumer);

or

If (Achieved per cent. Energy consumption norms and standards in the previous
cycle of designated consumers —per cent. Energy consumption norms and standards
in previous cycle of designated consumers) <0, then the per cent. Energy
consumption norms and standards shall be as per clauses (a),(aa) and (ab) of this sub-
rule;
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or

if (Achieved per cent. Energy consumption norms and standards in the previous cycle
of designated consumer—per cent. Energy consumption norms and standards in
previous cycle of designated consumer) > per cent. Energy consumption norms and
standards in current cycle of designated consumers, then the energy consumption
norms and standards shall be equal to the baseline specific energy consumption
determined for the respective cycle);”;

(B) in clause (b), in sub-clause (i),for the words “the last three years”, thewords “the latest three years that
is available” shall be substituted;
(C) after clause (b), the following clauses shall be inserted, namely:-

“(c) for the globally best designated consumer sector(s) based on comparable international
benchmark, the energy consumption norms and standards shall be determined by a technical
committee constituted under sub-section (3) of section 8 of the Act by taking in to account the
following factors, namely:-

(i) original equipment manufacturer (OEM) design document improvements;

(ii) published international journals and documents on industrial energy efficiency of
respective sectors;

(iii) certification of global best designated consumer sector from respective sectoral world
renowned institution;

(d) for the designated consumer sector(s), other than sector(s) identified on the basis of clause
(aa) above, the energy consumption norms and standards shall be determined by a technical
committee constituted under sub-section (3) of section 8 of the Act through the application of
the following equation:-

Weighted average per cent. energy consumption norms and standards for the non-global best
designated consumer sectors= [Overall per cent. of norms and standard for all designated
consumer sectors of respective cycle x total energy consumption of all non-global best
designated consumer sector(s) (toe)] + [1/3x (Energy Saving Certificates issued — Energy
Saving Certificates to be purchased, for three previous cycles irrespective of sector)];

(e) the energy consumption norms and standards of the  respective designated
consumer,except designated consumers of thermal power plant sector,shall be determined
with the approval of technical committee constituted under sub-section (3) of section 8 of the
Act as per the following conditions, and shall not be applicable for the first cycle of
designated consumers, namely:-

(1) If the difference of specific energy consumption between lowest specific energy
consumption of designated consumers and weighted average specific energy
consumption of designated consumers for sub-sector is more than 25 per cent. the
energy consumption norms and standards for the first 10 per cent. of designated
consumers covered in such sub-sector provided that the total numbers of such
designated consumers is more than or equal to 10 numbers shall be equal to the
baseline specific energy consumption determined for the respective cycle;

(i) If the difference of specific energy consumption between lowest specific energy
consumption of designated consumers and weighted average specific energy
consumption of designated consumers in a sub-sector is less than 25 per cent. the
energy consumption norms and standards for the first 10 per cent. designated
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consumers in a sector provided that the number of such designated consumers is
more than or equal to 10 numbers in the a said sub-sector shall be determined based
on any of the following alternative equations, namely:-

if (Achieved per cent. Energy consumption norms and standards in the previous cycle
of designated consumers — per cent. Energy consumption norms and standards in
previous cycle of designated consumer) > 0; per cent. Energy consumption norms
and standards for a designated consumers = per cent. Energy consumption norms and
standards in current cycle of designated consumers - (Achieved per cent. Energy
consumption norms and standards in the previous cycle of designated consumers —
per cent. Energy consumption norms and standards in previous cycle of designated
consumer);

or

If (Achieved per cent. Energy consumption norms and standards in the previous
cycle of designated consumer- per cent. Energy consumption norms and standards in
previous cycle of designated consumer) < 0, then the per cent. Energy consumption
norms and standards shall be as per clauses (b), (c) and (d) of this sub-rule;

or

if (Achieved per cent. Energy consumption norms and standards in the previous cycle
of designated consumer- per cent. Energy consumption norms and standards in
previous cycle of designated consumer) > per cent. Energy consumption norms and
standards in current cycle of designated consumers, then the energy consumption
norms and standards shall be equal to baseline specific energy consumption
determined for the respective cycle provided that the Energy consumption norms and
standards for remaining designated consumers shall be as per clause (b), (c) and (d)
of this sub-rule;

(iii) the specific energy consumption referred to in sub-clause (i) and (ii)shall be

normalised for power mix with weighted average heat rate of respective designated
consumer of sub-sector and product mix;

(iv) the energy consumption norms and standards for the most efficient designated

consumer in a sub-sector having total numbers of designated consumers less than 10
numbers, shall be determined based on any one of the following alternative
equations:-

If (Achieved per cent. Energy consumption norms and standards in the previous
cycle of designated consumers- per cent. Energy consumption norms and standards in
previous cycle of designated consumer) > O then per cent. Energy consumption
norms and standards for a designated consumer = (per cent. Energy consumption
norms and standards in current cycle of designated consumer) - (Achieved per cent.
Energy consumption norms and standards in the previous cycle of designated
consumer- per cent. Energy consumption norms and standards in previous cycle of
designated consumer);

or

If (Achieved per cent. Energy consumption norms and standards in the previous
cycle of designated consumers —per cent. Energy consumption norms and standards
in previous cycle of designated consumers) <0, then the per cent. Energy
consumption norms and standards shall be as per clauses (b), (c) and (d) of this sub-
rule;

or
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5.

6.

if (Achieved per cent. Energy consumption norms and standards in the previous cycle
of designated consumer- per cent. Energy consumption norms and standards in
previous cycle of designated consumer) > per cent. Energy consumption norms and
standards in current cycle of designated consumers, then the energy consumption
norms and standards shall be equal to the baseline specific energy consumption
determined for the respective cycle).”.

In the principal rules, in rule 4, in sub-rule (1),-
(A) in clause (b),-
(I) in sub-clause (iii), the following Explanation shall be inserted, namely:-

‘Explanation - For the purpose of sub-clause (iii), connected to the grid shall mean “synchronized
with the grid;’;

(D) for sub-clause (v), the following sub-clause shall be substituted, namely:-

“(v) the designated consumer shall ensure that the reported data are collected from metered
sources;”;

(III) in clause (c), for the word “Schedule” , the words and figures “Schedule I and Schedule II” shall
be substituted;

(IV)clause (e) shall be omitted;
(V) in clause (f), for the word “average” , the word “data” shall be substituted;
(VDin clause (g), for thewords“plant load factor”, the words “plant loading factor” shall be substituted;

(B) in sub-rule (4), for the word “Schedule”, the words and figures “Schedule I and Schedule II”shall be
substituted.

In the principal rules, in rule 6,-
(a) in sub-rule (1),-
(i) in the opening portion,-
(I) for the existing words “three months”, thewords “four months” shall be substituted;

(II) for the word and letter “Form ‘B’, the words and letter “Form ‘B’ along with verification report”
shall be substituted;

(ii) for the words and figures “Form II and Form III”” at both the places where they occur,
the words and figures “Form 2 and Form 3” shall be substituted;

(b) sub-rule (2) shall be deleted;

(c) in sub-rule (4), after clause (b), the following clause shall be inserted, namely:-
“(ba) follow the guidelines issued by the Bureau from time to time;”;

(d) in sub-rule (7), for the words “within fifteen days”, thewords “within forty-five days” shall be substituted;
(e) after sub-rule (7), the following sub-rules shall be inserted, namely:-

‘(8) The designated consumer shall make necessary arrangement for taking “as fired basis” samples from
auto-sampler installed at solid fuel feeding points for the purpose of fuel sampling.

(9) The designated consumer shall ensure that coal samples are picked up from the auto-sampler at least
once in a month and get such samples tested at the internal lab of the designated consumerand external
National Accreditation Board for Testing and Calibration Laboratories (NABL)accredited labfor Gross
Calorific Value (GCV) and proximate analysis of coal.
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(10) The designated consumer shall ensure that coal samples are picked up from the auto-sampler at least
once in a quarter and get the same sample tested at external National Accreditation Board for Testing and
Calibration Laboratories (NABL) accredited lab for ultimate analysis.

(11) The State designated agency shall ensure that coal samples are picked up at random through an
independent agency engaged by it from the auto-sampler and get the same sample tested at the internal lab
of the designated consumer and external National Accreditation Board for Testing and Calibration
Laboratories (NABL) accredited labfor GCV and proximate analysis of coal.’.

7. In the principal rules, in rule 7, in sub-rule 1, in the opening portion, after the word and figures “Regulations,
20107,the words “and the Guidelines issued by the Bureau from time to time” shall be inserted.

8. In the principal rules, in rule 8,-
(A) in sub-rule (1),-
() the words “or within six months from the date of issue of energy savings certificates,
whichever is later” shall be omitted;
(II) at the end, for the word, bracket and figure “sub-rule (2)”, the word, brackets and figures
and letter, “sub-rules (2) and (2A) shall be substituted;

(B) in sub-rule (2),-
(I for the opening portion, the following shall be substituted, namely:-

“(2) Where the Bureau decides to undertake check-verification on its own, it shall appoint an
accredited energy auditor, who has not performed the verification functions with respect to the
concerned designated consumer, to conduct the check-verification and in any other case, the
Bureau shall initiate action in accordance with the following procedure, namely:-*;

(@) in clause (c), for the words “within ten working days”, the words “within two months” shall
be substituted;

(C) after sub-rule (2), the following sub-rule shall be inserted, namely:-
“(2A) Where check-verification has been decided to be undertaken, it shall be competent for the State
designated agency to supervise the completion of check-verification through its Inspecting Officer,
who shall, if need be, may submit his inspection report under the Energy Conservation (Inspection),
Rules, 2010 to the State designated agency, who shall take further necessary action under intimation to
the Bureau.”;

(D) in sub-rule (3),-

(I) in clause (b), for the word and figure, “rule 6, the word and figure “rule 7 shall be
substituted;

(II) for the clause (c), the following clause shall be substituted, namely:-
“(c) the details of the data and the activities referred to in rule 7 are evaluated and
conclusion made that errors, omissions or misrepresentations or aggregation by way of
errors, and sums thereof shall not exceed +0.5 percent. which shall be the permissible error
in terms of metric tonne of oil equivalent for the energy consumption norms and standards
achieved by the activities or issue or purchase of energy savings certificate.”;

(E) in sub-rule (10), after clause (b), the following clause shall be inserted, namely:-

“(ba) the value of per metric tonne of oil equivalent of energy shall be taken from notified value of the
respective target year under these rules;”;

(F) in sub-rule (11) and sub-rule (12), for thewords “ten days”, the words “one month” shall be substituted;

(G) insub-rule (15), in the opening portion, for theword, brackets and figure “sub-rule (9)”, the word,
brackets and figures “sub-rule (14)” shall be substituted.

9. In the principal rules, in rule 9, in sub-rule (1), for clause (b), the following clause shall be substituted, namely:-
“(b) has at least three certified energy auditors certified by the Bureau;”.
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10. In the principal rules, in rule 10, after sub-rule (13), the following sub-rule shall be inserted, namely:-

“(13A) Any deviation fromrules 6, 7, 8 and rule 9, and required professional conduct for verification or check-
verification by accredited energy auditor shall attract action under the relevant provisions of the Bureau of
Energy Efficiency (Qualifications for Accredited Energy Auditors and Maintenance of their List) Regulations,
2010.”.

11. In the principal rules, in rule 11,-
(a) in sub-rule (1), in the opening portion,-
(I) for the words “within ten working days”, the words “within two months” shall be substituted;
(II) after sub-clause (i), the following sub-clauses shall be inserted, namely:-
(ia) for petroleum refinery sector :
Number of energy savings certificates =

(MBN notified for the target year -MBN as achieved in the target year)xcrude
processed in the baseline year in thousand barrels x NRGF x 2.52 x 10%

(ib) for Railway sector :
(A) Zonal Railways (Traction)

a= (specific energy consumption (Diesel traction- passenger) notified for target
year — specific energy consumption (diesel traction- passenger) as achieved in
target year) x 1000 GTkm (diesel traction- passenger) of baseline year.

b= (specific energy consumption (Diesel traction- goods) notified for target year
— specific energy consumption (diesel traction- goods) as achieved in target year)
x 1000 GTkm (diesel traction- passenger) of baseline year.

c= (specific energy consumption (electrical traction-passenger) notified for
target year- specific energy consumption (electrical traction-passenger) achieved
in target year) x 1000 GTkm (electrical traction-passenger) of baseline year.

d= (specific energy consumption (electrical traction-goods) for target year-
specific energy consumption (electrical traction-goods) achieved in target year) x
1000 GTkm (electrical traction-goods) of baseline year.

Then Energy Saving Certificates (ESCerts)=((a+b)/1022) + ((c+d)/11630)

(B) For Production factories:
Energy saving certificates =

(Specific energy consumption notified for target year- specific energy
consumption achieved in target year) x Number of units in baseline year/ 1000;

(ic) for Electricity Distribution Company sector

Number of energy savings certificates =

(l(per cent.% Transmission and &Distribution Loss notified for the targat year - per cant.% Transmission &Disteibution Loss as @achioved in the target year

tals]
{# 01l Equivalent Conversion Factor (OE C]}EC Em.,,.
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(b) for the sub-rule (2), the following sub-rule shall be substituted, namely:-

“(2) The designated consumer may seek issue of energy saving certificates based on
performance achieved during the target year with respect to compliance with the energy
consumption norms and standards, and the Bureau on satisfying itself about the correctness of
verification  report, and check-verification report, wherever sought by it, send its
recommendations under clause (aa) of sub-section (2) of section 13 of the Act to the Central
Government, based on the claim made by the designated consumer in Form ‘A’ for issue of
energy saving certificates under section 14A of the Act.”;

(c) sub-rule (3) shall be omitted.

12. In the principal rules, in rule 12,-

()

(b)

(©)

(d)

(e)

for sub-rule (1), the following sub-rule shall be substituted, namely:-

“(1) The Central Government, on the receipt of recommendation from the Bureau under rule 11, shall on
satisfying itself in this regard, issue energy savings certificates of required value to the concerned
designated consumer within forty-five days from the date of receipt of such recommendation from the
Bureau.”;

for sub-rule (3), the following sub-rule shall be substituted, namely:-
“(3) The value of one energy savings certificate shall be equal to one metric tonne of oil equivalent of
energy consumed and shall be rounded off to nearest whole number as per IS 2: 1960.”;

for sub-rule (5), the following sub-rule shall be substituted, namely:-

“(5) The designated consumer who has been issued energy savings certificates during the current cycle may
use them for the purpose of banking and the energy savings certificates issued shall remain valid till the
completion of the compliance period of their next cycle.”;

for sub-rule (6), the following sub-rule shall besubstituted, namely:-

“(6) The designated consumers may use the banked energy saving certificates, if any, referred to in sub-rule
(5) for the purpose of compliance of the next cycle or may sell them to any other designated consumer for
the compliance within the validity period.”;

after sub-rule (7), the following sub-rule shall be inserted, namely:-
“(8)The Central Electricity Regulatory Commission shall function as the Market Regulator to promote

market for development of energy savingcertificates (ESCerts) including trading on power exchange(s) and
discharge such other functions as may be considered necessary for the purpose.”.

13. In the principal rules, in rule 13,-

(a)

(®)

in sub-rule (1), in the opening portion, for the words and letter “five months from the last date of
submission of Form ‘A’ ”, the words “one month from the completion of trading of the respective cycle as
may be specified by the Central Electricity Regulatory Commission” shall be substituted;

after sub- rule (1), the following sub-ruleshall be inserted, namely:-

“(2) The designated consumer may usebalanced energy saving certificates after the compliance, if any, for
the purpose of banking and such banked energy saving certificates may be used for the compliance of the
next cycle.”.

14. In principal rules, in rule 14, for the wordand letter “Form-‘D’”, the words and letters“Form A and Form B”
shall be substituted.
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15. In the principal rules, in rule 16,-

(a) for sub-rule (1), the following sub-rule shall be substituted, namely:-
“ (1) The value of per metric tonne of oil equivalent of energy consumed, as on the 1st day of April of
the year for which value of energy is being specified, shall be determined by applying the following
formula, namely:-

P =Wc x Pc+Wo x Po+Wg x Pg + We x Pe
Where,-

P = price of one metric tonne of oil equivalent for the specified year (1toe);

Pc = average price of delivered coal in terms of rupees per tonne of oil equivalent, from the data made
available by the designated consumers for the last financial year;

Po = average price of fuel oil in terms of rupees per tonne of oil equivalent from the data made
available by the designated consumers for the last financial year;

Pg = average price of gas in terms of rupees per tonne of oil equivalent from the data made available by
the designated consumers for the last financial year;

Pe = average price of electricity in terms of rupees per tonne of oil equivalent for industrial sector in
the States of Chattisgarh, Gujarat, Maharashtra, Madhya Pradesh and Tamil Nadu as specified by the

respective State Electricity Regulatory Commission;

all prices shall be as on the 1** day of April of the year for which value of energy is being specified.

amuunl uf cwal consumed across all designaled consumers in Lhe baseline year (in Loe)

Weightage of coal (Wc) =

total energy consumption across all designated consumers in the baseline year(in toe)

. . amount of oil consumed across all designated consumers in the baseline year (in toe)
Weightage of oil (Wa) =

total energy consumption across all designated consumers in the baseline year(in toc)”

. amount of gas consumed across all designated consumersin the baseline year (intoe)
Weighlage of gas (W g) = - - - - —
total energy consumption across all designated consumers in the baseline year(in toe]

amount of electricity consumed across all designated consumers in the baseline year (in toe)

Weightage of electricity (We) =
ElteE ty (e total energy consumption across all desipnated consumers in the baseline year (intoe)

(b) after existing sub-rule (2), the following sub-rule shall be inserted, namely:-

“(2A) The value of per metric tonne of oil equivalent of energy consumed for the purpose of these rules
shall be ten thousand nine hundred and sixty eight rupees(Rs. 10968) for the year 2014-15 and shall be
such as may be specified by the Central Government, by notification in the Official Gazette, for the
succeeding target years.”.
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16. In the principal rules, for Form A, the following Form shall be substituted, namely:-

“Form - A

[(See rule 6 (1)]

PERFORMANCE ASSESSMENT DOCUMENT

(To be filled by designated consumer)

Name of designated consumer

Registration number

Sector

Sub-sector

Accredited Energy Auditor

Name of the Empanelled Accredited Energy Auditor
Firm

Registration number of Firm

List of documents submitted (Attach a copy self
attested by Energy Manager and counter signed by
Accredited Energy Auditor)

Baseline data

Submitted/Not submitted

Date of submission

Form 1 of Rules, 2007 or Rules, 2008 ( ) | Submitted/Not submitted Date of submission
Specify the year in the bracket
Form 1 of Rules, 2007 or Rules, 2008 ( ) | Submitted/Not submitted Date of submission
Specify the year in the bracket
Form 1 of Rules, 2007 or Rules, 2008 ( ) | Submitted/Not submitted Date of submission

Specify the year in the bracket

Form 2 of Rules, 2008

Submitted/Not submitted

Date of submission

Form 3 of Rules, 2008

Submitted/Not submitted

Date of submission

Specific energy consumption

Specific energy consumption (baseline) as notified

toe/tonne or Net Heat
Rate, kcal/kWh or
Energy  Performance
Index, as specified for
a particular sector

Production (baseline) as notified

Tonne or Million kWh

Target specific energy consumption (SEC) as Notified

toe/tonne or Net Heat
Rate, kcal/lkWh or
Energy  Performance
Index, as specified for
a particular sector

Difference of Baseline specific energy consumption
(SEC) and Target specific energy consumption (SEC)
as notified

toe/tonne or Net Heat
Rate, kcal/kWh or
Energy  Performance
Index, as specified for
a particular sector (a-c)

Normalised specific energy consumption (Achieved in
the target year)

toe/tonne or Net Heat
Rate, kcal/kWh or
Energy  Performance
Index, as specified for
a particular sector
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f Energy savings certificates to be issued or deficit gi;] /[l(g—e)xb] or [(c-
8. | Energy Efficiency Project implemented during current cycle (Mention cycle period: ................coo.e.ee. )
S. | Project Year of Annual Annual | Annual Annual Energy Investment
No Implementation | Energy Energy | Energy Energy cost (Rs. | (Rs. crores)
Savings in | Saving | consumption | consumption | per kWh
Lakh kWh | intoe* | (before) in | (after)intoe | or toe)
toe
a.
b.
c.
d.
e.
f.

* Please indicate the weighted average Gross Calorific Value (GCV) of coal considered for calculation of toe : ........
kcal/kg.
Note 1: Form A may be filled in accordance with the following guidelines, namely:-

DELINES

GUI

1
2.
3.
4
5

Name of designated consumer: As per notification under clause (g) of section 14.

Registration No: As provided by Bureau of Energy Efficiency

Sector: As specified in Form 1 of Rules, 2007 or Rules, 2008.

Sub-sector: As specified in Form 1 of Rules, 2007 or Rules, 2008.

Name of accredited energy auditor: As selected by designated consumer from list of accredited energy auditor
empanelled by Bureau of Energy Efficiency.

List of documents submitted:

(a) Baseline data: Submitted to Bureau of Energy Efficiency for Target Calculations
(b) Form 1 of Rules, 2007 or Rules, 2008 mention the year ( ): As per filing, attach acknowledgement of
submission i.e. after completion of 1st year after notification

(c) Form 1 of Rules, 2007 or Rules, 2008.mention the year ( ): As per filing, attach acknowledgement of
submission i.e. after completion of 2" year after notification

(d) Form 1 of Rules, 2007 or Rules, 2008.mention the year ( ): As per filing, attach acknowledgement of
submission i.e. after completion of target year

(e) Form 2 of Rules 2008: As per filing, attach acknowledgement of submission

(f) Form 3 of Rules 2008: As per filing, attach acknowledgement of submission

Specific energy consumption (SEC)

(a) Specific energy consumption (Baseline): As notified by Government of India as aforesaid.

(b) Production (Baseline): As notified by Government of India as aforesaid.

(c) Target specific energy consumption as notified: notified by Government of India

(d) Normalised specific energy consumption (Achieved): Normalised specific energy consumption (Achieved) in
the target year from Form 1 of Rules, 2007 and Rules, 2008.

(e) Energy savings certificates: Calculate as per formulae provided in the rule 11.Enter +ve value if energy savings
certificates to be issued to designated consumer or enter -ve value in case recommended for purchase of energy
savings certificates

Project implemented during current cycle: Energy efficiency projects implemented by designated consumers during
last three years. Attach photograph of energy savings projects implemented.

Undertaking

I/We undertake that the information supplied in this Performance Assessment Document is accurate to the best of my
knowledge and if any of the information supplied is found to be incorrect and such information result into loss to the
Central Government or State Government or any of the authority under them or any other person affected, I/we undertake

to in

demnify such loss.
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I/We agree to extend necessary assistance in case of any enquiry to be made in the matter.

17.

18.

19.

20.

Signature

Name

Designation

For and behalf of

Name of the Firm/Company/ Organisation
SEAL of the Firm /Company/ Organisation”

In the principal rules, in Form-B,-

(a) in the heading, for the brackets, words and figures “(See rule 5)”, the brackets, words and figures ‘’[see rule
6(1)]”’ shall be substituted;
(b) in the opening portion,-
(i) for the letter and word “I/We”, the letters “M/s” shall be substituted;
(ii) after the words “the accredited energy auditor”, the brackets and words “(Name of the Empanelled
Accredited Energy Auditor Firm)” shall be inserted;
(c) at the end, after the entry “Designation”, the following entry shall be inserted;
“Name of the Empanelled Accredited Energy Auditor Firm:”.

In the principal rules, in Form-C,-

(a) in the heading, for the brackets,words and figure “(See rule 7)”, the brackets, words and figures“[See rule
8(9) and 10(14)]” shall be substituted;

(b) in the opening portion,-
(i) for the letter and word “I/We”, the letters “M/s” shall be substituted;
(ii) after the words “the accredited energy auditor”, the brackets and words “(Name of the Empanelled
Accredited Energy Auditor Firm)” shall be inserted;
(c) at the end, after the entry “Designation”, the following entry shall be inserted.
“Name of the Empanelled Accredited Energy Auditor Firm:”.

In the principal rules, in Form-D,-

(a) in the heading, for the brackets, words and figures “(See rule 12)”, brackets, words and figures “(see rule 13
and 14)” shall be substituted;

(b) under the sub-heading “GUIDELINES”, for the for serial numbers 3and 4, and entries relating there tothe
following serial numbers and entries shall be substituted, namely:-
“3. Sector: As specified in Form - A

4. Sub-sector: As specified in Form —A.”.
In the principal rules, for the Schedule, the following new Schedules shall be substituted, namely:-

“Schedule 1
[See rules 2 (j), and 4(4)]

1. Determination of specific energy consumption.-
1.1. Specific energy consumption (See rule 2(1))
(a) The specific energy consumption (SEC) gives the indication of efficient utilisation of different sources of energy

in a plant operational boundary to produce one unit of product, which is defined as the ratio of total energy input
to plant boundary and the quantity of products produced and specific energy consumption of an industry shall be
calculated based on Gate-to-Gate concept with the following formula:-

Specific Energy Consumption = Net energy input into the designated consumers’ boundary

Total quantity of output exported from the designated consumers’ boundary
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and expressed in terms of the metric ton of oil equivalent (toe)/per unit of product;

Note: For first cycle, value to be rounded to three decimal places except for cement sector and refinery sector
for which value to be rounded to four decimal places. For second cycle, the value to be rounded to four decimal
places except for thermal plant sector, electricity distribution companies and railways sector for which value to
be rounded to two decimal places.

.Table 1: Definition of product to calculate specific energy consumption

Sector Main product Unit
Cement Cement Tonne
Fertilizer Urea Tonne

Iron and Steel (Integrated) Crude Steel Tonne

Iron and Steel (Sponge Iron) Sponge Iron Tonne
Aluminium (Refinery) Alumina Tonne
Aluminium (Smelter) Molten Aluminium Tonne
Aluminium (Integrated) Molten Aluminium Tonne

Pulp and Paper (Pulping) Pulp Tonne

Pulp and Paper (Only Paper Making) Paper Tonne

Pulp and Paper (Pulp and Paper) Paper Tonne
Textile (Spinning) Yarn Kg

Textile (Composite) Yarn/Fabric Kg

Textile (Fibre) Fibre Kg

Textile (Processing) Fabric Kg
Chlor-Alkali Equivalent Caustic Soda Tonne
Power Plant Electricity Million kWh
Petroleum Refineries Crude/Petroleum Products Thousands BBLs
Railways-Traction Transportation GTKM
Railways — Production Factories Locomotives/Coaches/Wheels etc Numbers
Electricity Distribution Companies Electricity Million kWh

1.2. Gate-to-Gate designated consumer boundary (sector-specific)

(a) As the specific energy consumption (SEC) is calculated on a Gate-to-Gate concept, the entire designated
consumers’ plant boundary shall be selected in such a manner that the total energy input and the above products
defined in Table 1 are fully captured.

(b) Once the designated consumers’ boundary has been fixed, the same boundary shall be considered for entire
cycle, and any change in the said boundary such as capacity expansion, merger of two plants, division of
operation etc. shall be duly intimated to the Bureau of Energy Efficiency.

(c) The following designated consumers’ boundaries will be considered in the first cycle:-

Case -I: All energy purchased and consumed:-

e  Electricity is purchased from the grid

Electricity (kWh)

Furnace Oil (Liter)
Process

Product (kg)
Natural Gas (SCM)

v

Coal (kg)

|
Others (kg or Ltr) |
|
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Case -II: Electricity partially generated by diesel generating (DG) set, other energy purchased and consumed:-
e  Electricity is purchased from the grid and generated by DG set

Electricity T ———
» AL X (kWh) :
Furnace oil (Liter) | |
: » : Product (kg)

Natural gas (SCM) | SFC I >
» I
Coal (kg) | — I
== Process :
Others (kg or Ltr) I
|

A4

Case -III: Electricity generated by captive power plant and other energy purchased and consumed, electricity partially
sold to grid:-
e Electricity is generated by coal based captive power plant, partially sold to grid-

Others (kg or Ltr)

Y (kWh) to
T ——— Grid
I »
| Ak X (kWh) [T —>
Coal (kg) | I
: > : Product (kg)
Natural Gas (SCM) | Heat Rate (kcal/kWh) | >
Furnace Oil (Ltr) : — < |
=| Process I
|
' |
|

Case -IV: Electricity generated by captive power plant (CPP), other energy purchased and consumed, electricity partially
sold to grid from captive power plant:-
e Electricity is generated by coal based captive power plant, partially sold to grid and captive power plant is in
separate boundary-

G (kWh
Coal (kg) CPP \ ( )

» Y (kWh) to Grid

Others (kg or Ltr) Aux P (a%)

X (kWh)

Furnace oil (Liter)

>

Natural gas (SCM) Product (kg)

PROCESS

v

v

Coal (kg)

—_

Others (kg or Ltr)
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Case -V: Energy purchased and consumed, electricity and heat partially generated through co-generation plant
e Electricity and heat are generated by co-generation Plant-

Elect (kWh) | I
|
> Ay X (kWh) :
Coal (kg) | |
| R I
Natural (SCM) | g Y (kcal) | Product (kg)
atural gas | )
- =|! Plant Eff. (%) i >
Furnace oil (Ltr) | L |
=: Process |
Others (KG or Litr) | :

CASE -VI: Energy purchased and consumed, heat energy partially met by waste or by-product of the process-

Elect (kWh) e
|

>| |
Coal (kg) I PROCESS |

#: : Product (kg)
Natural Gas (SCM) | I >

» I
Furnace Oil (Ltr) : |

g |
Others (kg or Ltr) | |

=!_ __________ — — By-Product (X kg)

Z Kcal

1.3. Methodology for calculating baseline specific energy consumption for cycle 2012-13 to 2014-15.-

()

(®)

(©)

(d

(e)

®

During the first cycle designated consumer having more than five years life, data for the previous three
years, namely, 2007-08, 2008-09, 2009-10 shall be considered provided the capacity Utilisation is uniform.
Normalisation, in a suitable statistical approach, shall be done in case of abnormality in capacity utilisation
in any of the aforesaid three year (s).

During the first cycle designated consumer having more than five years life and less than three years data
has been reported, the same shall be considered provided the capacity utilisation is uniform and if the
capacity utilisation is abnormally low in any of the aforesaid three year(s), the same shall not be considered.

During the first cycle, designated consumer having less than five years life and less than three years data
has been reported, the available year’s data shall be considered provided the capacity utilisation is uniform.
If the capacity utilisation is abnormally low in any of the year(s), the same shall not be considered.

During the first cycle, in case of new designated consumer, the data shall be considered for those years
where the capacity utilisation is greater than seventy percent (70%) and if only one year data is reported, the
same shall be considered irrespective of the capacity utilisation.

In the next cycle, baseline specific energy consumption shall be calculated in accordance with the
provisions of rule 14.

few additional sector specific information like process technology, process flow, raw material, product mix
etc. shall also be collected.
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(2)

All forms of energy shall be converted into a single form i.e. metric ton of oil equivalent (toe) by the use of
standard engineering conversion formula and the following general guiding principle shall be used in this
regard:-
(i) The reported gross calorific value (GCV) of fuels by the designated consumer shall be considered for
estimating the equivalent thermal energy.
(ii) If gross calorific value (GCV) is not reported, then the values mentioned in the Government of India,
Ministry of Power, notification number S.O 394(E), dated the 12th March, 2007 shall be considered.
Any other information as required shall be taken from standard industrial practice.

(iii) The equivalent thermal energy of the electricity supplied to the grid shall be deducted from the total
energy input to the designated consumers’ boundary. The following expression shall be used:-
a. Equivalent thermal energy (kcal) =Electricity supplied to grid (kWh) x national average heat
rate in kcal/kWh in the baseline year.
b. National average heat rate in year 2009-10 was 2717 kcal/kWh.

(iv) Total energy input to the designated consumers’ boundary shall be estimated with the following
expression:-

a. Energyinput (toe) = Fuel consumed quantity (kg) x gross calorific value (kcal/kg)

1077
(v)Once the total energy input to the designated consumers’ boundary is estimated, the specific energy
consumption shall be calculated by dividing the product quantity.

1.4. Methodology proposed for calculating baseline specific energy consumption for subsequent cycles beyond
2014-15, where baseline specific energy consumption is not available as per rule 14.

(a)
(b)
(©
(d)

(e)

®)

(€9)

During the first cycle of designated consumer having more than three years life, data for the previous three
years shall be considered.

During the first cycle of designated consumer having more than three years life and less than three years
data has been reported, the same shall be considered.

During the first cycle of designated consumer having less than three years life and less than three years data
has been reported, the available year’s data shall be considered.

During the first cycle of designated consumer, the data shall be considered for those years where the
capacity utilisation is greater than seventy percent (70%) and if only one year data is reported, the same
shall be considered provided the capacity Utilisation is greater than seventy percent (70%) and if capacity
Utilisation is less than 70% for all reported years, average of all these years shall be considered.

Baseline Specific Energy Consumption shall be calculated based on the last financial year data, if any
conditions mentioned in clause (a) or (b) or (¢) and conditions mentioned in clause(d) are satisfied for the
last financial year. In case, conditions are not satisfied for the last financial year, average of all those years
where above mentioned conditions are satisfied shall be considered for calculating baseline specific energy
consumption.

The Capacity Utilisation referred to in this rule is the ratio of actual production(s) per unit of time, to
maximum potential installed or established production capacity per unit time of a unit/major process of
plant/establishment for the operating period(s).

The Capacity Utilisation and Plant Loading Factor shall be calculated as per following equations:

(i) Capacity Utilisation:
Capacity Utilisation % (CU %) = (C1 x ICU1+C2 x ICU2+....... Cn x ICUn)*100/(C1+C2+....Cn);

Where: ICUL...n= (P 1..nx 8760)/(Hrl..n x C 1..n)

C 1..n = Installed or Established Production capacity in tonne per annum for 1..nth product
P 1...n = Actual Production in tonne per anuum for 1..nth product

Hrl..n = Nos of operating hours in hours per annum for 1..nth product

ICU 1..n = Intermediate Capacity utilisation of 1..nth product for the operating period
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(i) Plant Loading Factor:

The plant loading factor for a unit referred to in the said rule is defined as the ratio of total generation
(MU) to the maximum available generating potential (MU) for the period under review.

G1xULF1 + G2xULF2 + ........GnxULFn.
Plant Loading Factor (%) = G1L4+G2 + ... Gn.
Where:
Gl1,2..n = Generation (MU) for Unit #1,2..n
ULF 1,2..n = Unit Loading Factor for Unit #1,2..n

For Individual Unit 1, 2,...n

Mverage Operating Load in MW

. . X100
Unit Loading Factor, (ULF1,2..n) (%) = C
Energy generated during the period in MU X 1800
Average Operating Load in MW = H - h)

C = Capacity of individual Unit in MW

H = Total No. of operating hours in a year (8760 hrs)

h = Total non-operating hours (hrs)

Total non-operating hours = Forced Outage (FO), Planned Maintenance (PM), Fuel
Unavailability, etc.

Thus, the Plant Loading Factor is the percentage ratio of Plant Load Factor (PLF) and Plant Availability Factor
(PAF) on bar.

(h) In the next cycle, baseline specific energy consumption shall be calculated in accordance with the

®
@

provisions of rule 14.

few additional sector specific information like process technology, process flow, raw material, product mix
etc. shall also be collected.

All forms of energy shall be converted into a single form i.e. metric ton of oil equivalent (toe) by the use of
standard engineering conversion formula and the following general guiding principle shall be used in this
regard:-

(i) The reported gross calorific value (GCV) of fuels by the designated consumer shall be considered for
estimating the equivalent thermal energy.

(ii) If gross calorific value (GCV) is not reported, then the values mentioned in the Government of India,
Ministry of Power, notification number S.O 394(E), dated the 12th March, 2007 shall be considered.
Any other information as required shall be taken from standard industrial practice.

(iii) The equivalent thermal energy of the electricity supplied to the grid shall be deducted from the total
energy input to the designated consumers’ boundary. The following expression shall be used:-
Equivalent thermal energy (kcal)=Electricity supplied to grid(kWh) x net heat rate of captive power
plant or weighted heat rate of other power generation such as cogeneration etc.

(iv) Total energy input to the designated consumers’ boundary shall be estimated with the following
expression:-

Energy input (toe) = Fuel consumed quantity (kg) x gross calorific value (kcal/kg)

107
(v) Once the total energy input to the designated consumers’ boundary is estimated, the specific energy
consumption shall be calculated by dividing the product quantity.
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1.5. Procedure for normalisation of specific energy consumption.-

(a) Variable factors as described in rule 4 may affect the energy consumption and ‘Normalisation Factors’ shall
be considered in those cases. The reported specific energy consumption(SEC) shall be normalised after
incorporating the normalisation factor.

Normalised specific energy consumption = f (Reported SEC, normalisation factors).

(b) The specific energy consumption shall be normalised, during baseline and target periods, based on
statistical procedures.

(c) The normalisation procedure is proposed to be applied if the capacity utilisation or Plant Loading Factor
decreases from the baseline condition. It shall be applied only if capacity utilisation or Plant Loading Factor
has deviated from Baseline year due to uncontrollable factors described in rule 4, and duly declared by the
designated consumer with authentic proof.

(d) The normalisation shall be done by performing a statistical analysis of the specific energy consumption and
production data by-

(i) plotting the production versus energy consumption curves;

(ii) performing statistical analysis to represent the relationship between the production and energy
consumption;

(iii) extrapolating the above relationship to generate capacity utilisation versus energy consumption and
capacity utilisation versus specific energy consumption data for a suitable range of capacity utilisation
values;

(iv) the average capacity utilisation shall be used to identify the corresponding specific energy consumption
value;

(v) the normalised specific energy consumption shall be the value as computed in the previous step.

(e) The “capacity utilisation” referred to in clauses (c) to (d) shall be replaced by “Plant Loading Factor” in
case of designated consumers in the thermal power plant sector.

(f) The above calculation determines the normalised specific energy consumption for the designated
consumers.

1.6. Validation of fuel quality tested from external and internal labs and reproducibility of same samples:

(a) The mean of the results of duplicate determinations carried out in each of two laboratories on representative
portions taken from the same sample at the last stage of sample preparation, should not differ by more than
71.7 kcal/kg as per ISO 1928:1995(E)
(b) If the difference in GCV from internal and external lab test report is greater than 71.7 kcal/kg, the difference will be
added to the gross calorific value (GCV) of the test result obtained in DC’s lab for that particular month.

2. Thermal power plant sector.-

2.1. The designated consumers for the thermal power plant sector shall be grouped based on the fuel used and they
are as under:-

e o

2.2. The energy consumption norms and standards for power stations shall be specified in terms of specific
percentage of their present deviation of net operating heat rate, based on the average of previous three years,
namely, 2007-08, 2008-09, 2009-10 for the first cycle, and for cycles thereafter in accordance with the
provision of rule 14 from the net design heat rate. The power stations shall be grouped into various bands
according to their present deviations, of operating heat rate from design heat rate and for power stations with
higher deviations the energy consumption norms and standards shall be established at lower level and shall be
grouped taking into account percentage deviation as under:-
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Deviation in net station heat rate | Reduction target for percentage

from design net heat rate deviation in the net station heat
rate

Upto five per cent. Ten per cent (10%)

More than five per cent and upto ten | Seventeen per cent. (17%)

percent

More than ten per cent. and upto | Twenty-one per cent. (21%)
twenty percent
More than twenty per cent. Twenty-four per cent (24%).

2.3. For the subsequent cycle, various bands according to this deviations and conditions as per rule 3 may be
formulated and applied with the approval of technical committee.

2.4. Correction factor considered for effect on heat rate due to coal quality:
Average “ash”, moisture, and gross calorific value for the previous three years in case of baseline for first cycle
and as per rule 14 for consequent cycles and specified year in case of target year, shall be taken into account for
the baseline year and correction factor shall be worked out based on the following boiler efficiency formula:-

Boiler Efficiency = 92.5 - [50* A+630 (M + 9 H)]

G.CV

Where,-

A= Ash percentage in coal

M= Moisture percentage in coal

H= Hydrogen percentage in coal

G.C.V= Gross calorific value in kcal/kg

Station heat rate (Kcal/kWh) = Turbine heat rate/Boiler efficiency

3. Cement sector.-

3.1. For establishment of energy consumption norms and standards for designated consumers in the cement sector,
the designated consumers shall be grouped based on similar major output or product with the available data to
arrive at a logical and acceptable spread of specific energy consumption among the designated consumers
which shall be grouped as under:-

Portland
Portland Slag )
Pozzolana Cement Plant White Cement

Cement Plant (PSC) Plants

Clinkerization
Plants

Wet Cement
Plants

Clinker Grinding
Plants

(PPC)

Normalisation Factors

3.2. Equivalent major grade of cement production.-The various product mixes shall be converted in to equivalent
major grade of cement product by the designated consumer by using the following formulae:-

@) Conversion of Ordinary Portland Cement (OPC) production equivalent to major product

OPC produced(Lakhtonne)X Conversion factorof OPC
Conversion factorof major product

Equivalentmajor product =

[Lakh tonne]
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(ii) Conversion of Portland Pozzolana (PPC) production equivalent to major product

PPC produced(Lakhtonne)X Conversion factorof PPC
Conversion factorof major product

Equivalentmajor product =
[Lakh tonne]

(iii) Conversion of Portland Slag Cement (PSC) or any other variety of cement production equivalent to
major product

PSC or any other var iety cement produced (Lakh tonne)X Conversion factor of

PSC or any other variety cement

Equivalent major product = - -
Conversion factor of major product

[Lakh tonne]

@iv) Conversion of total exported clinker to major product

. . Total exported clinker (Lakhtonne)
Equivalentmajor product = [Lakh tonne]

Conversion factorof major product

Where: Total exported clinker= [Clinker exported to other plants + clinker exported
to clinker stock over and above the opening stock,]

v) Conversion of total imported clinker to major product

. . Total imported clinker (Lakhtonne)
Equivalentmajor product = [Lakh tonne]

Conversion factor of major product

Where: Total Imported clinker= [Clinker Imported from other plants + clinker Imported from clinker stock,
equivalent to the quantity by which the clinker opening stock getsreduced]

(vi) Total equivalent major product of cement
It can be arrived at by summing up all the different grades of cements equivalent to major product
calculated above:
Total Equivalent major product of Cement = [a(i) +a( ii) +a(iii) + a( iv)] [Lakh tonne]

Note: S.no. a (v) is already accounted in major product.
3.3. Calculation for Gate to Gate specific energy consumption (SEC)
@) Total thermal energy consumption
Total thermal energy consumption is to be calculated as:-
Total thermal energy consumption= [Fuel consumed (Lakh ton) X Gross calorific value of respected
fuel (kcal/kg) X 100] [Million kcal];
(ii) Total electrical energy consumption
Total electrical energy consumption is to be calculated as:-
Total electrical energy consumption= [{(Total electricity purchased from grid (Lakh
kWh) X 860(kcal/kWh)-electricity exported to grid (Lakh kWh) X 2717 (kcal/kWh)}/10] [Million kcal];
Where: - 2717 kcal/kWh is national average heat rate.

(iii) Notional/ Normalisation energy for imported electricity from grid
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Notional energy for imported electricity= [Imported electricity (lakh kWh) x (3208-
860) (kcal/kWh)] /10 [Million kcal];

Where: - 3208 kcal/kWh is weighted average heat rate of all designated consumers in cement sector.

(iv) Notional/ Normalisation energy Required for grinding of exported clinker
It is calculated by using following formula:

Notional energy required = { Total exported clinker to major product (Lakh tonne) x

Electrical SEC of cement grinding (kWh/ton of cement) x Weighted average
heat rate (kcal/kWh)}/10
[Million kcal];

Where: -Weighted average heat rate (kcal/kWh) = [{Imported electricity (Lakh kWh) X 3208 (kcal/kWh)} +
{diesel generation (lakh kWh) x diesel generator heat rate (kcal/kWh)} + {Captive power plant generation (lakh
kWh) x Captive power plant heat rate (kcal/’kWh)}] / [Imported electricity (Lakh kWh) +diesel generation (Lakh
kWh) +Captive power plant generation (Lakh kWh)];

(v) Notional/ Normalisation energy required for clinkerisation of imported clinker
It is calculated by using following formula:

Notional energy required = [Total clinker imported (Lakh tonne) x {Thermal SEC of clinkerization kcal/kg
clinker) x 1000+electrical SEC of clinkerization (kWh/tonne of clinker) x Weighted average heat rate
(kcal/kWh)}/10] [Million kcal];
(vi) Gate to Gate (GtG) energy consumption

GtG energy consumption = [b(i) +b(ii) +b(iii) +b(iv) +b(v) ] [Million kcal]

(vii) Gate to Gate (GtG) specific energy consumption

GtG SEC = G1G energy consumption (Million kCal)

Total equivalent major product of cement (Lakhtonne) X100

[kcal/kg of equivalent cement].

4. Aluminum sector.-

4.1. For establishment of energy consumption norms and standards for designated consumers in the Aluminum
sector, the designated consumers shall be grouped based on similar major output or product with the available
data to arrive at a logical and acceptable spread of specific energy consumption among the designated
consumers which shall be grouped as under:-

o omier (eS| s

5. Iron and Steel sector.-

5.1. For Establishment of Energy consumption norms and standards in the Iron and Steel sector, the designated
consumers are grouped based on similar characteristics with the available data to arrive at a logical and
acceptable spread of specific Energy consumption among the designated consumers which may be grouped as
under:-

5.2. The entire sector can be sub-divided in the following eight sub-sectors as detailed below:
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5.3. Integrated Steel Plant

(A) Integrated Steel Plant:- The energy indices of the major integrated steel plants captured from the
annual reports and reported during the baseline audits have been taken for the below calculations. The Gate
to Gate Specific Energy Consumption may be calculated as follows-

Gate to Gate Specific Energy Consumption (SEC) = toe/tonne of crude steel

As regards the total energy consumed in plant for these major integrated steel plants,the following formula can
be given-

Total Energy Consumed in Plant

Total Energy Consumption (Mkcal) = [Total Thermal Energy (Mkcal) +{Purchased Electricity from Grid
(MkWh) *grid Heat Rate (kcal/lkWh)} — {Exported Electricity to grid (MkWh) X Captive Power Plant Heat
Rate kcal/kWh}].

Where,
Total Thermal Energy (Mkcal) = [Fuel Quantity used (tonne) X Gross Calorific
Value of Fuel (kcal/kg)]/1000
5.4. Sponge Iron

(B) Sponge Iron:- for this sub sector only those plants are considered which are standalone sponge Iron
plants with no downstream products. The gate to gate SEC may be given as follows:

Gate to Gate Specific Energy Consumption (toe/ tonne) =  Total Energy Consumption (toe) / Production
of Sponge Iron (tonne)

5.5. Sponge Iron with Steel Melting Shop

(C) Sponge Iron with Steel Melting Shop:- for this sub sector those plants are considered which are sponge
Iron plants with SMS (Steel Melting Shop). The gate to gate SEC may be given as follows:

In this Group first we convert sponge iron to Steel melting shop and again equivalent Steel Melting
Shop to sponge iron as follows:

Specific Energy Consumption of Coal for sponge Iron = Tonneof
CoalConsumption/Tonne of sponge iron

Electrical Specific Energy Consumption for sponge Iron = kWh/Tonne of Sponge Iron.

Thermal Specific Energy Consumption for Sponge Iron = {(Tonne/TonneXGross Calorific
Value of Coal)+(kWh/tonne)XCPP Heat Rate kcal/kWh)}

Electrical Specific Energy Consumption for Steel Melting Shop = kWh/tonne of Steel Melting Shop.

Steel Melting Shop Equivalent to Sponge Iron Production= [{(kWH/tonne) XCPP Heat Rate} X
Production of Steel melting shop] / (Total Specific Energy Consumption of Sponge Iron)

Total Equivalent Sponge Iron Production (tonne) = Production of Sponge Iron (tonne) + Steel
Melting Shop production equivalent to sponge iron (tonne)

(Gate to Gate SEC) Gate to Gate Specific Energy Consumption (Mkcal/tonne) = Total Energy
consumed (Mkcal)/ Total Equivalent Sponge Iron Production (tonne)
5.6. Sponge Iron with Steel Melting shops and other

(D) Sponge Iron with Steel Melting Shop and others:- for this sub sector those plants are considered
which are sponge Iron plants with SMS (Steel Melting Shop) and other products like Ferro Manganese,
Silicon Magnanese, Pig Iron etc. . The gate to gate SEC may be given as follows:

In this subsector first we convert equivalent Steel melting shop to Sponge Iron and thereafter
equivalent Ferro Alloy is converted to sponge Iron by given formulae.
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Equivalent Ferro Alloy Manganese to Sponge Iron = [{Electrical Specific energy
consumption (SEC) of Ferro Manganese (kWh/tonne) x Heat Rate} x Production of Ferro Alloy Ferro
Manganese} / (Total Specific Energy Consumption of Sponge Iron)

Equivalent Ferro Alloy Sponge Iron Manganese to Sponge Iron = [{Electrical Specific energy
consumption (SEC) of Sponge iron Manganese (kWh/tonne) X Heat Rate} X production of Ferro Alloy
Sponge iron Manganese }/(Total Specific Energy Consumption of Sponge Iron)

(Pig Iron to Sponge Iron) Equivalent Pig Iron to Sponge Iron = [{Electrical SEC of Pig Iron
(kWh/tonne) X CPP Heat Rate} X production of Ferro Alloy Pig Iron} / (Total Specific Energy
Consumption of Sponge Iron)

(Total Sponge Iron) Total Equivalent Sponge Iron Production = Total energy Sponge Iron +Ferro
Manganese to Sponge Iron + Sponge Iron Manganese to  Sponge Iron + Pig Iron to Sponge Iron

GtG SEC, Gate to Gate Specific Energy Consumption = Total Energy consumed/ Total
Equivalent Sponge Iron Production

5.7. Ferro Alloy

(E) Ferro Alloy:-
In this Group we have converted all products as regards equivalent to Ferro alloy (Silicon Manganese) by
given formula-

Equivalent Ferro Alloy Manganese to Ferro Alloy Silicon manganese

Manganese = (Electrical Specific energy consumption (SEC) of Ferro Manganese * Production of Ferro
Manganese)/ Electrical Specific energy consumption (SEC) of silicon Manganese)

Equivalent Ferro alloy silicon Manganese to Ferro Alloy silicon manganese = (Electrical SEC of
silicon Manganese * Production of silicon manganese)/ Electrical SEC of Silicon Manganese)

Equivalent Ferro Chrome to Ferro Alloy silicon manganese
Manganese = (Electrical SEC of Ferro Chrome X Production of Ferro Chrome)/ Electrical SEC

of Silicon Manganese)

Equivalent Pig Iron to Ferro Alloy silicon manganese

Manganese = (Electrical SEC of Pig Iron X Production of Pig Iron)/ Electrical SEC of silicon
Manganese)
Total Equivalent Ferro Alloy Silicon Manganese Production = (Ferro Manganese to Ferro silicon

Manganese) +(Fe Sponge iron Manganese equivalent to Ferro silicon manganese) +(Ferro Chrome
equivalent to Ferro silicon manganese) + (Pig Iron to Ferro silicon manganese)

Gate to Gate Specific Energy Consumption =Total Energy consumption (Mkcal))/ Total Equivalent
Ferro Alloy silicon manganese Production

5.8. Ferro Chrome

(F) Ferro Chrome:-The Gate to Gate Specific energy consumption (SEC) for this subsector is given as
follows-

Gate to Gate Specific Energy Consumption of Ferro Chrome =Total Energy Consumption
(Mkcal)/Total Ferro Chrome Production (Tonne).

5.9. Mini Blast Furnace

(G) Mini Blast Furnace:-The G to G Specific energy consumption (SEC) for this subsector is given as
follows-
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Gate to Gate Specific Energy Consumption of Mini Blast Furnace =Total Energy Consumption
(Mkcal)/Total Production (Tonne).
5.10. Steel Processing Unit

(H) Steel Processing Units:- This subsector contributes towards the many such steel processing plants like
rerolling, wiredrawing, cold rolling, hot rolling etc.

The Gate to Gate Specific energy consumption (SEC) for this subsector is given as follows-

Gate to Gate Specific Energy Consumption of Steel Processing Unit = Total Energy Consumption
(Mkcal)/ Total Production of Steel Processing Unit (Tonne).

6. Chlor-Alkali sector.-

6.1. For establishment of energy consumption norms and standards in the Chlor-Alkali sector, the designated
consumers shall be grouped based on similar characteristics with the available data to arrive at a logical and
acceptable spread of specific energy consumption among the designated consumers which may be grouped as
under:-

Membrane

6.2. Correction factors developed for variability:

a. Product Mix:

Caustic Soda 1.0 of Equivalent Caustic Soda
Liquefied Chlorine (T) 0.0615 of Equivalent Caustic Soda
Compressed Hydrogen (Lac NM°) 13.889 of Equivalent Caustic Soda
Solid Flakes (T) 0.219 of Equivalent Caustic Soda

Note: Above Product mix shall be applicable in first cycle only.
b. All the products in plant boundary shall be converted into Equivalent Caustic Soda w.r.t. specific
energy consumption of respective products.

c. Membrane and Electrode Life

60 kWh/tonne per year is added into specific energy consumption in the baseline year for each plant.
For example:

Addition of 60 kWh per year: 60 kWh x 860 kcal (In case of Non CPP plants) x 3 years / 10"7
MTOE/tonne

Addition of 60 kWh per year: 60 kWh x 2717kCal (In case of CPP plants) x 3 years / 107
MTOE/tonne

Note: Above shall be applicable in first cycle only.
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d. Notional/Normalisation Energy for imported electricity from Grid

Notional energy for imported electricity = [Imported electricity (lakh kWh) x (3394-860)
(kcal/kWh)]/10[Million kcal]

Where: - 3394 kCal/kWh is weighted average heat rate of all designated consumers in Chlor-Alkali
sector

7. Pulp and Paper sector.-

7.1. For establishment of energy consumption norms and standards in the Pulp and Paper sector, the designated
consumers shall be grouped based on similar characteristics with the available data to arrive at a logical and
acceptable spread of specific energy consumption among the designated consumers and the following
guidelines shall be applied to group the designated consumers based on similarity in input raw material and
product output on the basis of availability of consistent data:-

(i) The input raw materials are Wood, Agro and Recycled Fibre (RCF);
(i) The process outputs are of Chemical Pulping, Chemi-mechanical Pulping and 100% market pulping
(iii) The product output of specialty paper, non-specialty paper and newsprint.

7.2. Thegroups made for Pulp and Paper sector under are: -

Pulp and Paper
. Chemi- :

Chemi-
Speciality mechanical

Non Speciality

8. Textile sector.-
8.1. For establishment of energy consumption norms and standards in the Textile sector, the designated consumers
shall be based on similar characteristics with the available data to arrive at a logical and acceptable spread of
specific energy consumption among the designated and the group made are as under:-

Textile

Composite Processing

8.2. The designated consumers whose production is measured in meters of cloth, the average grams per square meter
(GSM) as 125 and average width as 44 inches shall be assumed for weight calculations.

9. Fertilizer sector.-
9.1. In Fertilizer Sector, for manufacturing of Urea fertilizer, out of total energy consumed at designated consumer
plant boundary, stoichiometric energy of 2.53 Million Gcal/MT Urea is contained in urea product and goes out
as such. Thus, the net energy utilized in urea manufacture is total energy input at designated consumers’
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boundary reduced by 2.53 Million Gcal/MT Urea. The figure is worked out by considering heat energy of
ammonia as 4.46 Million Gecal/MT Ammonia and specific consumption 0.567 MT of Ammonia / MT Urea.

10. Petroleum Refinery:-

10.1

10.2.

10.3

. In Petroleum Refinery sector, the process includes up gradation of undesirable components of the crude oil into

more valuable products, such as gasoline, diesel, and jet fuel and other low value by-products, such as fuel oils
and lubricants. Specific energy consumption may not be a appropriate indicator of the energy performance of
the refineries as it does not account for differences in complexities, output slates, or type of crude processed.
The energy performance of refineries is expressed in terms of specific energy consumption, measured in
Million British Thermal Units (BTU) per thousand barrel per Energy Factor (MBTU/BBL/NRGF). This unit,
commonly referred to as MBN, was developed by the Centre for High Technology, Ministry of Petroleum &
Natural Gas to provide a basis for comparing energy performance of refineries of different configurations and
accounting of the throughput of secondary units.

“MBN” means Million British Thermal Units (BTU) per Thousand barrel of crude processed per Energy Factor
(NRGF), calculated as per the following formula adopted by CHT:

MBN = Energy consumption (Million BTU) / crude throughput in Thousand Barrels / NRGF

.NRGF: The NRG factor (NRGF) is the indicator of the level of complexity of a refinery.

11. Railway Sector:-
For establishment of energy consumption norms and standards in the Railway sector, the designated consumers shall

be grouped based on similar characteristics with the available data to arrive at a logical and acceptable spread of
specific energy consumption among the designated consumers which may be grouped as under:-

(a)

RAILWAY

Zonal Railways Production Workshops

Zonal Railways: - Each zonal railway provides transport services for both passenger and goods. The energy
input for the mentioned services is in the form of diesel or electricity. In view of the above scenario specific fuel
consumption or specific energy consumption of zonal railways for services (both passenger and Goods) shall be
taken in terms of Diesel (L/1000GTKM) and Electrical Energy (kWh/1000GTKm). Four performance metrics
are identified for each zonal Railway as shown below:-

Zonal Railway (Traction)

Diesel Electrical
Passenger (L/1000GTKm) Goods Passenger Goods
(L/1000GTKm) (kWh/1000GTKm) (kWh/1000GTKm)
Note:-

(b)

(©)

1. For conversion calorific value of diesel shall be: 11840 kcal/Kg and density: 0.8263 Kg/litre
2. 1kWh shall be equivalent to 860 kcal.

For calculating specific fuel consumption or specific energy consumption for a specific service (passenger or
goods), the total amount of fuel input in liters or kWh shall be divided by the total gross tonne kilometrage in
thousand’s for the respective service.

Production Units: - Production units of Indian Railways manufacture variety of products like Locomotives,
coaches, wheels, axles etc. Specific Fuel Consumption or Specific Energy Consumption of Production Units of
Indian Railways shall be taken in terms of KgOE / Units produced. For Production Units manufacturing more
than one variety of product under same category, equalized no of units will be taken to calculate SEC or SFC
(for ex under category of coach there can be both AC and Non AC coaches having different energy demands
hence they will be converted into equalized units to measure specific energy consumption).

Workshops: - Specific Fuel Consumption or Specific Energy Consumption of Workshops units of Indian
Railways shall be taken in terms of KgOE / units worked upon or maintained. For Workshop Units maintaining
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or working upon more than one variety of product under same category, equalized no of units will be taken to
calculate SEC or SFC (for ex under category of coach there can be both AC and Non AC coaches having

different energy demands hence they will be converted into equalized units to measure specific energy
consumption).

12. Electricity Distribution Company:-

Transmission & Distribution (T&D) loss in percentage will be a sole parameter to assess energy performance of
electricity distribution companies under PAT scheme, calculated as per the following formula:

T&D loss (Million kWh) = Net Input Energy (Million kWh) — Net sale of energy (Million kWh)
Net Input Energy (Million kWh) = Total input energy (adjusted for transmission losses and energy traded)

Net sale of Energy (MkWh) = Total energy sold (adjusted for energy traded)
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SCHEDULE 1II
[See rules 2(j) and 4(4)]
Normalisation Equations

During Monitoring & Verification phase, the accredited auditors would verify the results from all activities that occurred
during the assessment year and include the contributions from all existing relevant variables: the total amount of energy
consumed, electricity generated and sold by a designated consumer; the volume of different products produced while
taking into the account of intermediary products; and any other defined factors which could have caused a change in the
operating conditions between the baseline and the target years and affected the specific energy consumption. These
conditions leads to determination of the performance change resulting from specific selected activities and conditions as
distinct from the effect of certain variables and thus calls for Normalisation; which were well conceived in the sector
specific supporting pro-forma for Form I of rules, 2007 or rules, 2008.

The equations for calculating normalisation in all the sectors have been developed to homogenize and fix the formulae in
the assessment year. This will regulate the calculation in the pro-forma through minimum effort. These equations have
been comprehended through examples in the sector specific Normalisation Documents for better understanding. In order
to stream line the process of M&V, these equations have been accumulated in one place for all the sectors.

1. Sal Aluminium: Refinery and Smelter

Normalisation factors for the following areas have been developed in Aluminium Sector
1.1. Fuel Quality in Captive Power Plant (CPP) and Combined Heat and Power Generation (Co-Gen)
1.2.Low Pant Load Factor (PLF) in CPP
1.3. Smelter Capacity Utilisation
1.4. Bauxite Quality
1.5. Carbon Anode (Import & Export)
1.6. Product Mix (Equivalent product)
1.7. Power Mix (Import & Export from/to the grid and self-generation from the captive power plant)
1.8. Normalisation Others

1.8.1.Start/Stop

1.8.2.Environmental Concern (Additional Environmental Equipment requirement due to major change in
government policy on Environment)

1.8.3.Biomass/Alternate Fuel Unavailability

1.8.4.Construction Phase or Project Activities

1.8.5.Addition of New Line/Unit (In Process & Power Generation)
1.8.6.Unforeseen Circumstances

1.8.7.Renewable Energy

1.9. Gate to Gate Specific Energy Consumption
1.10. Normalised Gate to Gate Specific Energy Consumption

1.1. Fuel Quality in CPP and Co-Gen:
The Boiler Efficiency will be calculated for the baseline as well as assessment year with the help of
Coal analysis constituents like Gross Calorific Value (GCV), per cent Ash, per cent Moisture, per cent
Hydrogen (H) and Boiler Efficiency Equation provided to calculate the Boiler efficiency.
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Hence, by keeping the Turbine heat rate constant for both the years, the CPP heat hate will be
calculated for the respective year. The Thermal Energy for the difference in heat rate of CPP will be
deducted from the total energy consumption of the plant as under:

NaotionalEnerevorf el qualitvinCPPAC) - fen 10¢) =
(TotalNotionalevergyforCosl(ualirydeteriorationtobesubrateedwir tuelyuality (Milioakeal)) 10

1.1.2. Total Notional energy for Coal Quality deterioration to be subtracted w.r.t fuel quality (Million keal)

= Energy to be subtracted w.r. t. Fuel Quality in CoGen{miliion kcal)
+ Energy to be subfrazted w.r t. Fuel Quality in CPP{Million keal))

1.1.3. Energy to be subtracted w.r.t. fuel quality in CPP (Million kcal)

=(Difference in CPP Heat rate from BY to AY (kcal /kWh) X CPP Generation({lakh kWh)) /10

1.1.4.
Difference CPP Heat rate from BY to AY (E) =

Actual (PP Heat Rate of BY (keal kWh)

1.1.5.  CPP Heat Rate due to Fuel Quality in AY (kcal/kWh)

Actusl CPT [leet Rate for OV f;fﬁ }.1-: Dodler Dficiency for OV.50)

Ealler Efficl=ncy for AY (%)

1.1.6.  Boiler Efficiency for BY

_ X1 [(U#n Capacity (MW)X U#n Boiler Efficiency for BY)]
B 19 [U#n Capacity (MW)]

1.1.7.  Boiler Efficiency for AY

_ XL, [(U#n Capacity (MW)X U#n Boiler Efficiency for AY)]
N ¥10 [11#n Caparity (MW)]

=1l

1.1.8.  Boiler Efficiency for AY and BY (U#1,2...10)

925 — {50* A + 630+ M+ 9= H}
GCV of Coal

Individual Boiler Zfficiency =

Where,-
GCV = Gross Calorific value (Kcal/ Kg)
M = Moisture (in %)
H = Hydrogen (in %)

A = Ash (in %)
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1.1.9.  Energy to be subtracted w.r.t. Fuel Quality in Co-Gen (Million kcal)

ior {Process Boileryy
| T TO0EEE SOLET |

1.1.10. Difference in Specific Steam from BY to AY (kcal/kg of steam)=

Normalised Specific Energy Consumption for Steam Generation (kcal/kg of steam))
— Weighted Average Specific Steam Consumption (kcal/kg of steam)

1.1.11. Normalised Specific Energy Consumption for Steam Generation (kcal/kg of steam)

Wadi

w

ng
=y
=
o
(=%

1.1.12. Weighted Average Specific Steam Consumption
= ((Specific Energy Consumption for Steam Generation in Cogen Boiler 1 to 5 X Steam Generation at Boiler 1t05)

+ (Specific Energy Consumption for Steam Generation in Process Boiler 6 to 10 X 5team Generation at Boiler & to107)
J(Steam Generation atBoiler 1to5 + Steam Generation atBoiler 6 to 10)

55— [504A +8304{M+ 8o}

1.1.13. Individual Boiler Efficiency =

CCV of Coal
Where,-
GCV = Gross Calorific value (Kcal/ Kg)
M = Moisture (in %)
H = Hydrogen (in %)
A = Ash (in %)

1.2. Low PLF Compensation in CPP

Due to decreased loading, the Plant load Factor (PLF) will be worsened and affects the unit heat rate. The

comparison between baseline year and assessment year will be carried out based on the following calculation.

MNaoticonalEnoaraovfarPILFinCPP (toa)

............. Syiorri.TInd.r AEDe )

= (Total Notional Energy to be subracted due to Low PLF (Million kcal))
/10

1.2.1.Total Notional Energy to be subtracted due to Low PLF (Million kcal)

= Energy to be subtracted in U#1 for AY (Million keal)
+ Energy to be subtracted in U#2 for AY (Million keal) + -~

1.2.2.Energy to be subtracted per unit
= (Difference of THR between AY and BY (kcal

JEWh) X Gross Unit Generation (Lakh Unit)] /10

1.2.3.Difference of Turbine Heat Rate between AY and BY

= Normalised Design Turbine Heat rate due to external factor for AY
Normalised Design Turbine Heat rate due to externzl factor for BY
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1.2.4.Normalised Design Turbine Heat rate due to external factor (kcal/kWh) for BY and AY

= ((Design Turbine Heat Rate after Curve correction and difference correction (kcal
Jkwh) X Average Operating hoursat Low ULF)
+ (Design Turbine Heat Rate @ 100% Load (OEM)(kcal

Jkwh) X Operating hours at full load))
/(Tatal Operating hours in year as per Unit Availability factor)

1.2.5.Design Turbine Heat Rate after Curve correction and difference correction

= ‘l'urbine Heat Rate as per Load Vs Heat Rate Equation due to external tactor X {(1
+ %, Difference between Design Turbine Heat Rate and Design Curve or HBD Turbine Heat rate)

/100}

1.2.6.Turbi;12e Heat Rate as per Load Vs Heat Rate Equation due to external factor (kcal/kWh)
= ax -bx+c

Where,-
a = Equation Constant 1
b = Equation Constant 2

¢ = Equation Constant 3
x =Average Operating Load (MW) caused by low ULF due to external factor

1.2.7.Percentage Difference between Design Turbine Heat Rate and Design Curve or HBD Turbine Heat

rate

= ({Design Turbine Heat Rate @ 100% Load (OEM)(keal /kwh)
— Design Turbine Heat Rate @ 10005 Load (Curve or HBD) (keal /lewh) 1 X 1007

¥ (Design Turbine Heat Rate @ 100% Load (OEM)(kcal fkwh))

Operating hours at full load
= Total Operating hours in year as per Unit Availability factor

— Average Operating hours at Low ULF

Tatal Nnarating hanrre i v
SANLE AACRATS I VORI QS POY YL AVALAaOLANY s adsior

1 Gid: vpTia

1.2.8. 8760 X Plant Availability Factor

1.2.9.Plant Availability Factor

= (8760 — (Forces Qutage or Unavailability (hrs)
— Planned Maintenance Outage or Planned Unavailability ])/8760

1.3. Smelter Capacity Utilisation

Noticnal Energy for Smelter capacity Utilisation(toe)
Electrical Energy to be deducted due to lower capacity utilisation (Million keal)

- 10
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Electrical Energy to be deducted due to lower capacity utilisation =
Toral Electrical Energy to be deducted due to lowsr capacity utilisation (Millicen KWh)X Weighted Heat Rate (kcal/

1.3.1.kWh)

1.3.2.Total Electrical Energy to be deducted due to lower capacity utilisation (Million kWh)
= Electrical Energy to be deducted due to lower capacity utilisation for AY of Line 1

+ Electrical Energy to be deducted due to lower capacity utilisation for AY of Line 2
F e v e Line 10

1.3.3.Electrical Energy to be deducted due to lower capacity utilisation (Million kWh)

__ Notional Specific Energy Consumption (kWh/Ton) X Production(Tonne)
N 1000000

Notional Specific Energy Consumption (1;:11) =

1.3.4.SEC Design at CU% for AY — SEC Design at CU% for BY

Where,-
SEC = Specific Energy Consumption
cU = Capacity Utilisation
SEC Desi t CU% (kwh/t K1 K2
esign a on) = + K2
g o ( 4 ) Capacity Utilization
Where,-

K1 = Constant 1

{Design Buz BarVoltage Drop (DnEV) + No of Potz/Potline (NOPP) X Dead potvoltage (DPV)} X 2520007
- {MNo of Pots/Potline (NOPP) X Current Efficiency of Potz { CE)}

Design Pot Voltage (DnPV) —Deadpotvoltage (DPV) X 2520

K2= Constant 2 = - -
Current Efficiency of Potz (CE)

Mo.of operating Pot (NOF)X 100
MNo.of Pots/ Potline (NOFF)

Capacity Utilisation (%)=
1.4. Bauxite Quality

Bauxite Quality: Due to deterioration of bauxite quality (moisture, TAA, Fe, mud) , the thermal energy should be
normalized in the assessment year based on the following calculation:-

NOfm?’lﬂimwg}fmbesubmcted:’n (M;’H;’nﬂkt'a{) =

Nofighalsnargyrormalstura (Kool /tonhg) XRydrotaclumingpr oouetion (Tonna)indy

14.1. 1000000
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kcal ) _
tonne
Excess steam (tonne/tonne)X Actual steam enthalpy (% Jin AY X 1000

Boiler ef ficiency (%)in AY

Notional energy for moisture (

Steam Economy (t/t)

1.4.4.Excess Moisture ( Tonne) = (SBC,y — SBCgy) x MB,y

Where,-

SBC,y — Specific bauxite factor (Bauxite Tonne/ alumina Tonne) for AY
SBCpgy — Specific bauxite factor (Bauxite Tonne/ alumina Tonne) for BY
MBy — Moisture content in Bauxite (%) for AY

Excess Wash water (l'onne) = wash water (T'onne) for AY —

1.4.5.wash water (Tonne) for BY

1.4.6.Wash water for AY (Tonne) = SBC,y X (100 - MB,y)% X MF,y X WW,y

Where,-
SBC,y— Specific bauxite factor (Bauxite Tonne/ alumina Tonne) in assessment year
MB,y — Moisture content in Bauxite (%) in assessment year

MFy — Mud Factor (Tonne of mud / Tonne of Bauxite)

WW,y — Tonne of wash water required for cleaning one Tonne of mud (Tonne of wash water/Tonne

of mud)

1.4.7.Wash water for BY (Tonne) = SBCBY X (100 - MBBy)% X MFBY X WWBY

Where,-
SBCpgy— Specific bauxite factor (Bauxite Tonne/ alumina Tonne) in assessment year
MBgy — Moisture content in Bauxite (%) in assessment year

MFgy — Mud Factor (Tonne of mud / Tonne of Bauxite)

WWpgy — Tonne of wash water required for cleaning one Tonne of mud (Tonne of wash water/Tonne

of mud)

mad of Bauxite) forAY and BY =
Tonne

Mud Factor (Tonne of

Fe in Bauxile (%)

1.4.8. Fe in Mud (%)
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1.4.9.Specific Bauxite factor (Bauxite Tonne/ alumina Tonne)

Specific bauxite Factor {Bauxite tonnes/Aluming in tonnes
=1/(TAAX (100 - ME) X OR)

Where,-
TAA — Total Available Alumina in Bauxite (%)
MB — Moisture content in Bauxite (%)

OR - Overall Recovery from Bauxite (%)

1.5. Carbon Anode (Import and Export)
1.5.1.
Notional energy to be subtracted for carbon anode import and export (Million keal) for AY
= Net energy for carbon anode import and export for AY(Million kcal)
— Net energy for carbon anode import and export for syuittion kear)

1.5.2.Net Energy for carbon anode Export in AY and BY (Million kcal)=
Notional energy for carbon anode exported (million kCal) —
Notional energy for carbon anode imported(million kCal)

Notional energy for carbon anode imported (Million kcal) =
SEC of carbon anode Production(Million keal/
1.5.3.Tonne) x Total Carbon anode imported (Tonne)

Notional energy forcarbon anode experted [Million keal) =
SECof carbon anode production (Million kcal/
1.5.4, Tonne) x Total Carbon anods exported (Torne)

Total Carbon anode imported (Tonne) =
1.5.5. Imported Carbon anode (Tonne) —
Carbon anode stock (Tonne)

Total Carbon anode exported (Tonne) =

1.5.6. exported Carbon anode (Tonne) +
Carbon anode stock (Tonne)

Carbon anode stock (Tonne) =
Closing carbon anode stock (Tonne) —
1.5.7. opening carbon anode stock

1.6. Product Mix (Equivalent Product)

The baseline year product energy factor (Energy Factor) will be maintained for equivalent major product in the
assessment year.
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6 Equivalent production (In Major Product) in the Baseline Year (BY) will be
EqMPgy =PPlgy + (PP2gy*EFP2gy) + (PP3gy*EFP3gy)

Major Product: Product 1 in the baseline year (Tonnes)

Where

EqMPgy = Total equivalent product in Major Product in BY (Tonne)
PP1gy = Total Product 1 production in BY (Tonne)

PP2gy = Total Product 2 production in BY (Tonne)

EFP2gy = Product 2 energy factor with respect to Product 1 in BY
PP3gy = Total Product 3 production in BY (Tonne)

EFP3gy = Product 3 energy factor with respect to Product 1 in BY

BY= Baseline Year

(Note: Any addition in series or parallel product will attract the same fraction and to be included in the above equation as

PPiBY X EFPlgy)

The Energy factor for the baseline will be calculated as

EFPZBY = SECPZBylSECPIBY
EFP3gy = SECP33y/SECP1gy

EFPigy = SECPigy/SECP1y

Where,-

EFP2gy = Product 2 energy factor with respect to Product 1 in BY
EFP3gy = Product 3 energy factor with respect to Product 1 in BY
EFPigy = Product ith energy factor with respect to Product 1 in BY
SECPI1gy = Specific Energy Consumption of Product 1 in BY
SECP2gy = Specific Energy Consumption of Product 2 in BY
SECP3gy = Specific Energy Consumption of Product 3 in BY
SECPigy = Specific Energy Consumption of Product ith in BY

(i) Condition 1, No new product is introduced in the assessment year i.e., if PPigy:0 and PPiny#0 then
Equivalent production (In Major Product) in the Assessment Year (AY) will be
EqMP,y =PP1,y + (PP2,y*EFP2gy) + (PP3,y*EFP3gy)

Major Product: Product 1 in the baseline year (Tonnes) and will remain same in the assessment year

Where,-

EgMP,y = Total equivalent product in Major Product in AY (Tonne)
PP1,y = Total Product 1 production in AY (Tonne)

PP2,y = Total Product 2 production in AY (Tonne)
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EFP2gy = Product 2 energy factor with respect to Product 1 in BY
PP3,y = Total Product 3 production in AY (Tonne)
EFP3gy = Product 3 energy factor with respect to Product 1 in BY

AY= Assessment Year

(iii))  Condition 2, Due to introduction of new product in the assessment year, the production of new

introduced product in the baseline year will be 0 i.e., if PPigy=0 and PPi,y#0 then

Equivalent production (In Major Product) in the Assessment Year (AY) with 4™ pew introduced
product will be
EqQMP,y =PP1,y + (PP2,y*EFP2y) + (PP3,y*EFP3gy) + (PP3,y*EFP4,y)

Major Product: Product 1 in the baseline year (Tonnes) and will remain same in the assessment year

Where,-
PP4,y = Total Product 4 production in AY (Tonne)
EFP4,y = Product 4 energy factor with respect to Product 1 in AY

EFP4,y = SECP4,,/SECP1;y

AY= Assessment Year

1.6.1.Refinery
1.6.1.1. Equivalent Product with major product as Standard Calcined Alumina

All products other than Standard Calcined Alumina are converted to the Equivalent Standard Calcined
Alumina in baseline as well as assessment year

@) Total Equivalent Standard Calcined Alumina Production (Tonne) in the baseline year

= SCABY +EqSHCBY +EqSHMBY +EqSHMdgy+ EqSCACBy+ EqSCAng"' EqSCAMdBY
(ii) Total Equivalent Standard Calcined Alumina Production (Tonne) in the assessment year

= SCAAY +EqSHCAY +EqSHMAY +EqSHMdAY + EqSCACAY + EqSCAMAY +EqSCAMdAY

Where,-

SCA =Standard Calcined Alumina (t) as Major Product

EqSHA =FEquivalent Standard Hydrate Alumina Production (t)
EqSHC = Equivalent Special Hydrate Course Production (1)

EqSHM = Equivalent Special Hydrate Microfined Production (t)
EqSHMd = Equivalent Special Hydrate Milled Production (1)
EqSCAC = Equivalent Special Calcined Alumina Course Production (t)
EqSCAM = Equivalent Special Calcined Alumina Microfined Production (t)
EqSCAMd = Equivalent Special Calcined Alumina Milled Production (t)
BY = Baseline Year

AY =Assessment Year

1.6.1.2. Equivalent Major Product- Calcined Alumina for Baseline year
i) Special Calcined Alumina Milled (Tonne) to Equivalent Major Product- Calcined Alumina

EqSCAMdgy= SCAMdPyy x EFSCAMdgy
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Where,-
SCAMdPgy =Special Calcined Alumina Milled Production (t)
EFSCAMdgy =Energy Factor Special Calcined Alumina Milled

(i) Special Calcined Alumina Microfined (Tonne) to Equivalent Major Product- Calcined Alumina

EqSCAMgy = SCAMPgy x EFSCAMpy

Where,-
SCAMPgy =Calcined Alumina Microfined Production (t)
EFSCAMgy =Energy Factor Special Calcined Alumina Microfined
(iii) Special Calcined Alumina Course (Tonne) to Equivalent Major Product- Calcined Alumina

EqSCACBY = SCACPBY X EFSCACBY

Where, -
SCACPgy =Calcined Alumina Course Production (t)
EFSCACgy =Energy Factor Special Calcined Alumina course

(iv) Special Hydrate Milled (Tonne) to Equivalent Major Product- Calcined Alumina

EqSHMdBY = SHMdPBY X EFSHMdBY

Where, -
SHMdPgy =Special Hydrate Milled Production (t)
EFSHMdgy =Energy Factor Special Hydrate Milled

(v) Special Hydrate Micro fined (Tonne) to Equivalent Major Product- Calcined Alumina

EqSHMBY = SHMPBY X EFSHMBY

Where,-
SHMPgy =Special Hydrate Micro fined Production (t)
EFSHMgy =Energy Factor Special Hydrate Micro fined
(vi) Special Hydrate Course (Tonne) to Equivalent Major Product- Calcined Alumina

EqSHCBY= SHCPBY X EFSHCBY

Where,-
SHCPgy =Special Hydrate Course Production (t)
EFSHCgy =Energy Factor Special Hydrate Course

(vii) Standard Hydrate Alumina (Tonne) to Equivalent Major Product- Calcined Alumina

EqSHABY= SHAPBY X EFSHABY

Where,-
SHAPgy =Standard Hydrate Alumina Production (t)
EFSHAgy =Energy Factor Standard Hydrate Alumina

1.6.1.3. Energy Factors
(i) Special Calcined Alumina Milled

EFSCAMdgy= SECSCAMdgy / SECSCAgy

Where,-
SECSCAMdgy = Specific Energy Consumption Special Calcined Alumina Milled (Million
kcal/Tonne)
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SECSCAgy = Specific Energy Consumption Standard/Calcined Alumina (Million kcal/Tonne)
(ii) Special Calcined Alumina Microfined

EFSCAMgy= SECSCAMgy / SECSCAgy
Where,-

SECSCAMgy= Specific Energy Consumption Special Calcined Alumina Microfined (Million
kcal/Tonne)

SECSCAgy= Specific Energy Consumption Standard/Calcined Alumina (Million kcal/Tonne)

(iii) Special Calcined Alumina course

EFSCACgy = SECSCACgy / SECSCAgy

Where,-
SECSCACgy= Specific Energy Consumption Special Calcined Alumina Course (Million kcal/Tonne)
SECSCAgy= Specific Energy Consumption Standard/Calcined Alumina (Million kcal/Tonne)

(iv) Special Hydrate Milled

EFSHMdBY =SECSHMdBY / SECSCABY

Where,-
SECSHMdgy = Specific Energy Consumption Special Hydrate Milled (Million kcal/Tonne)
SECSCAgy = Specific Energy Consumption Standard/Calcined Alumina (Million kcal/Tonne)

(v) Special Hydrate Microfined

EFSHMgy = SECSHMgy / SECSCAgy

Where,-
SECSHMpy = Specific Energy Consumption Special HydrateMicrofined (Million kcal/Tonne)
SECSCAgy = Specific Energy Consumption Standard/Calcined Alumina (Million kcal/Tonne)

(vi) Special Hydrate Course to Calcined Alumina

EFSHCgy = SECSHCgy / SECSCAgy

Where,-
SECSHCgy = Specific Energy Consumption Special Hydrate Course (Million kcal/Tonne)
SECSCAgy = Specific Energy Consumption Standard/Calcined Alumina (Million kcal/Tonne)

(vii) Standard Hydrate Alumina into Calcined Alumina

EFSHAgy = SECSHARy / SECSCAgy

Where,-

SECSHAgy = Specific Energy Consumption Standard Hydrate Alumina (Million kcal/Tonne)
SECSCAgy = Specific Energy Consumption Standard/Calcined Alumina (Million kcal/Tonne)

1.6.1.4. Equivalent Major Product- Calcined Alumina for Assessment year

>i) Special Calcined Alumina Milled (Tonne) to Equivalent Major Product- Calcined Alumina

EqSCAMday= SCAMdP,y x EFSCAMday
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Where,-
SCAMdAP,y =Special Calcined Alumina Milled Production (t)
EFSCAMdy =Energy Factor Special Calcined Alumina Milled =EFSCAMdgy

(i) Special Calcined Alumina Microfined (Tonne) to Equivalent Major Product- Calcined Alumina

EqSCAM,y = SCAMP,y x EFSCAM vy

Where, -
SCAMPgy =Calcined Alumina Microfined Production (t)
EFSCAM vy =Energy Factor Special Calcined Alumina Microfined = EFSCAMgy
(iii) Special Calcined Alumina Course (Tonne) to Equivalent Major Product- Calcined Alumina

EqSCACAY = SCACPAY X EFSCACAY

Where,-
SCACP,y =Calcined Alumina Course Production (t)
EFSCAC,y =Energy Factor Special Calcined Alumina course = EFSCACgy

(iv) Special Hydrate Milled (Tonne) to Equivalent Major Product- Calcined Alumina

EqSHMdAY = SHMdPAY X EFSHMdAY

Where, -
SHMAP »y =Special Hydrate Milled Production (t)
EFSHMd vy =Energy Factor Special Hydrate Milled = EFSHMdgy

(v) Special Hydrate Micro fined (Tonne) to Equivalent Major Product- Calcined Alumina

EqSHMAY = SHMPAY X EFSHMAY

Where, -
SHMP v =Special Hydrate Micro fined Production (t)
EFSHMy =Energy Factor Special Hydrate Micro fined = EFSHMpy
(vi) Special Hydrate Course (Tonne) to Equivalent Major Product- Calcined Alumina

EqSHCAY= SHCPAY X EFSHCAY

Where, -
SHCP,y =Special Hydrate Course Production (t)
EFSHC vy =Energy Factor Special Hydrate Course = EFSHCgy

(vii) Standard Hydrate Alumina (Tonne) to Equivalent Major Product- Calcined Alumina

EqSHAAY= SHAPAY X EFSHAAY

Where,-
SHAP,y =Standard Hydrate Alumina Production (t)
EFSHA .y =Energy Factor Standard Hydrate Alumina = EFSHAgy

Note: For Assessment year, the Energy factor of baseline will be used to calculate the Equivalent product for respective
product. However, any introduction of new product in the assessment year will draw the SEC of the newly introduced
product into the Energy factor and equivalent product is to be calculated accordingly. Thus, the Numerator SEC of the
above calculation of energy factor of baseline will change to SEC of the respective product in the assessment year as

EFPi,y = SECPi,y/SECP1gy. Rest of the calculation remain same.
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1.6.2.Smelter
1.6.2.1. Equivalent Product with major product as Molten Aluminium

All products other than Molten Aluminium are converted to the Equivalent Molten Aluminium in baseline as
well as assessment year

@) Total Equivalent Molten Alumium Production (Tonne) in the baseline year

= MABY +EqBiBY +EqInBY +EqBaBY +EqPFBy+ EquRBy+ EqStBY + EquBY
(ii) Total Equivalent Molten Alumium Production (Tonne) in the assessment year

= MABY +EqBiAY +EqInAY +EqBaAY +EqPFAy+ EquRAy+ EqStAY + EquAY

Where,

MA =Molten Aluminium Production (t) as Major Product
EqBi =Equivalent Billet production (t)

Eqln = Equivalent Ingots production (t)

EqBi = Equivalent Bars production (t)

EqPF =Equivalent Primary Foundry production (t)
EqWiR =Equivalent Wire Rods production (t)

EqSt =Equivalent Strips production (t)

EqOp = Equivalent Others Product production (t)
BY = Baseline Year

AY =Assessment Year

1.6.2.2. Equivalent Product- Molten Aluminium for Baseline year
(i) Others Product to Equivalent molten aluminum product (Tonne)

EqOpgy = OpPgy x EFOPgy

Where,-

OpPgy =Other Products Production (t)
EFOPgy =Energy factor of other product

(i) Strips to Equivalent molten aluminum product (Tonne)

EqStBY = StPBY X EFStBY

Where,-
StPgy =strips production (t)
EFStgy =Energy factor of Strips

(iii) Wire rods to Equivalent molten aluminum product (Tonne)
EqWIRBY = WIRPBY X EFWIRBY
Where, -
WiRPgy = Total Wire rod Production (t)
EFWiRgy =Energy factor of wire rods
(iv) Primary foundry to Equivalent molten aluminum product(Tonne)

EqPFBY = PFPBY X EFPFBY

Where,-
PFPgy =Primary foundry alloys production (t)
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EFPFgy =Energy factor of primary foundry

(v) Bars to Equivalent molten aluminum product (Tonne)
EqBaBY = BaPBY X EFBaBY

Where,-
BaPgy =Total Bars production (t)
EFBagy =Energy factor of Bars

(vi) Ingots to Equivalent molten aluminum product (Tonne)
EqInBY = IHPBY X EFIHBY

Where,-
InPgy = Ingot Production (1)
EFIngy =Energy factor of ingots

(vii)Billet to Equivalent molten aluminum product
EqBiBY =BiPBY X EFBIBY

Where,-

BiPgy = Billet Production (t)
EFBigy =Energy factor of Billet

1.6.2.3. Energy Factors
(i) Other Poduct

EFOPBY=SECOPBY / SECMABY

Where, -
SECOPgy =SEC of Other Products (if any) after Molten Aluminum (Million kcal/Tonne)
SECMAgy =SEC of Molten Aluminum (Million kcal/Tonne)

(i) Stips

EFStBY= SECStBY / SECMABY

Where,-
SECStgy =SEC of Strips (Million kcal/Tonne)
SECMAgy =SEC of Molten Aluminum (Million kcal/Tonne)

(iii) Wire Rods

EFWiRpy =SECWiRgy / SECMAgy

Where, -
SECWiRgy =SEC of wire Rods (Million kcal/Tonne)
SECMAgy =SEC of Molten Aluminum (Million kcal/Tonne)

(iv) Primary Foundry
EFPFBY= SECPFBY / SECMABY
Where,-

SECPFgy =SEC of Primary Foundary Alloys(Million kcal/Tonne)
SECMAgy =SEC of Molten Aluminum (Million kcal/Tonne)
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(v) Bars

EFBagy = SECBaBY / SECMAgy

Where,-
ECBaBY =SEC of Bars (Million kcal/Tonne)
SECMAgy =SEC of Molten Aluminum (Million kcal/Tonne)

(vi) Ingots

EFIngy =SECIngy / SECMAgy

Where,-
SECIngy =SEC of Ingot (Million kcal/Tonne)
SECMAgy =SEC of Molten Aluminum (Million kcal/Tonne)
(vii) Billet
EFBIBY =SECBlBy/ SECMABY
Where, -
SECBigy =SEC of Billet (Million kcal/Tonne)
SECMAgy =SEC of Molten Aluminum (Million kcal/Tonne)
1.6.2.4. Equivalent Product- Molten Aluminium for Assessment year

(i) Others Product to Equivalent molten aluminum product (Tonne)
EquAY = OpPAY X EFOPAY
Where,-
OpPay =Other Products Production (t)
EFOP vy =Energy factor of other product = EFOPgy

(i) Strips to Equivalent molten aluminum product (Tonne)

EqStAY = StPAY X EFStAY

Where,-
StPay =strips production (t)
EFStay =Energy factor of Strips = EFStgy

(iii) Wire rods to Equivalent molten aluminum product (Tonne)
EquRAY = WIRPAY X EFWIRAY
Where,-

WiRP vy = Total Wire rod Production (t)
EFWiRsy =Energy factor of wire rods= EFWiRgy

(iv) Primary foundry to Equivalent molten aluminum product(Tonne)
EqPFAY = PFPAY X EFPFAY
Where,-

PFP,y =Primary foundry alloys production (t)
EFPF,y =Energy factor of primary foundry = EFPFgy
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(v) Bars to Equivalent molten aluminum product (Tonne)
EqBaAY = BaPAY X EFBaAY
Where,-
BaP,y =Total Bars production (t)
EFBa,y =Energy factor of Bars =EFBagy

(vi) Ingots to Equivalent molten aluminum product (Tonne)

EqInAY = InPAY X EFIHAY

Where,-
InP,y = Ingot Production (1)
EFIn,y =Energy factor of ingots = EFIngy

(vii)Billet to Equivalent molten aluminum product
EqBiAY =BiPAY X EFBIAY

Where,-
BiP,y = Billet Production (t)
EFBiny =Energy factor of Billet= EFBigy

Note: For Assessment year, the Energy factor of baseline will be used to calculate the Equivalent product for respective
product. However, any introduction of new product in the assessment year will draw the SEC of the newly introduced
product into the Energy factor and equivalent product is to be calculated accordingly. Thus, the Numerator SEC of the
above calculation of energy factor of baseline will change to SEC of the respective product in the assessment year as

EFPi,y = SECPi,y/SECP1gy. Rest of the calculation remains same.

1.7. Power Mix

(a) Power Mix Normalisation for Power Sources

The baseline year power mix ratio will be maintained for Assessment year for Power Source and import. The
Normalised weighted heat rate calculated from the baseline year Power mix ratio will be compared with the
assessment year Weighted Heat Rate and the Notional energy will be deducted from the Total energy assessed.
The Thermal Energy difference of electricity consumed in plant in baseline year and electricity consumed in
plant during assessment year shall be subtracted from the total energy, considering the same % of power sources
consumed in the baseline year.

However, any efficiency increase (i.e. reduction in Heat Rate) in Assessment year in any of the power sources
will give benefit to the plant.

Notional Energy to be subtracted from the total Energy of Plant in the assessment year is calculated as
(i) Energy Correction for all power source in the assessment year [Million kcal]=

TECPSAY X (A-WHRAY - N-WHRAy)
Where,-
TECPS,y: Total energy consumption from all the Power sources (Grid, CPP, DG etc) for AY in Million kwh
A-WHR,y: Actual Weighted Heat Rate for the Assessment Year in kcal/kwh
N-WHR 4y: Normalised Weighted Heat Rate for the Assessment Year in kcal/kwh

(i) Normalised Weighted Heat Rate for Assessment year (kcal/kwh):
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N-WHR,v= A x (D/G) +B x (E/G) +C x (F/G)

Where,-

A: Grid Heat Rate for Assessment year (AY) in kcal/kwh
B: CPP Heat Rate for AY in kcal/kwh

C: DG Heat Rate for AY in kcal/kwh

D: Grid Energy consumption for Base Line Year (BY) in Million kwh

E: CPP Energy consumption for BY in Million kwh

F: DG Energy consumption for BY in Million kwh

G: Energy Consumed from all Power sources (Grid, CPP, DG) for BY in Million kwh

(Note: Any addition in the power source will attract the same fraction to be included in the above
equation as PSiHR 4y x (PSiECgy/TECgy)

PSiHRy= Power Source (ith) Heat rate for AY in kcal/kwh

PSiECgy= Power Source (ith) Energy Consumption for BY in Million kWh

TECgy=Total Energy consumption for BY in Million kWh

The Electricity Consumption from WHR is not being considered for Power Mix Normalisation)

(b) Power Mix Normalisation for Power Export

Net Heat Rate of CPP to be considered for export of Power from CPP instead of 2717 kCal/kWh. Actual
CPP heat rate would be considered for the net increase in the export of power from the baseline. The
exported Energy will be normalized in the assessment year as per following calculation
(iii) Notional energy for Power export to be subtracted in the assessment year [Million
kcal]
=(EXP Ay -EXPgy)*[{(GHRAy/(1-APC,y/100)}-2717)]/10
Where,-
GHR,y: CPP Gross Heat Rate for AY in kcal/kwh
EXP,y: Exported Electrical Energy in AY in Lakh kwh
EXPgy: Exported Electrical Energy in BY in Lakh kwh
APC,y: Auxiliary Power Consumption for AY in %

1.8. Other Normalisations

1.8.1.Start/Stop

The Normalisation takes place in the assessment year due to Cold start or Hot stop major section like calciner in
Aluminium refinery. The additional Thermal and electrical Energy to be deducted after taking care of energy used in the
production during these period in the assessment year as compared to the baseline year. The energy is to be excluded
from the input energy as calculated below

Additional Notional Electrical and Thermal Energy consumed due to Calciner/Major section start/stop (due to external
factor) [Million kcal] = Electrical and Thermal Energy consumed due to Calciner/Major section start/stop (due to
external factor) in the assessment year - Electrical and Thermal Energy consumed due to Calciner/Major section
start/stop (due to external factor) in the baseline year

Electrical and Thermal Energy consumed due to Calciner/Major section start/stop (due to external
factor) in the assessment year [Million kcal]= {Calciner/ Major Section Hot to Cold stop due to external
factor (Electrical Energy Consumption) in assessment year (Lakh kWh) + Calciner/ Major Section Cold to Hot
start due to external factors taking production into account (Electrical Energy Consumption) in assessment year
(Lakh kWh)} xWeighted Heat Rate (kcal/kwh)/10 + Calciner/Major Section Cold to Hot start due to external
factors taking production into account (Thermal Energy Consumption) in the assessment year (Million kcal)

Electrical and Thermal Energy consumed due to Calciner/Major section start/stop (due to external
factor) in the baseline year [Million kcal]= {Calciner/ Major Section Hot to Cold stop due to external factor
(Electrical Energy Consumption) in baseline year (Lakh kWh) + Calciner/ Major Section Cold to Hot start due
to external factors taking production into account (Electrical Energy Consumption) in baseline year (Lakh
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kWh)} x Weighted Heat Rate (kcal/kwh)/10 + Calciner/Major Section Cold to Hot start due to external factors
taking production into account (Thermal Energy Consumption) in the baseline year (Million kcal)

1.8.2.Environmental Concern
Additional Environmental Equipment requirement due to major change in government policy on Environment

The Normalisation takes place in the assessment year for additional Equipment’s Energy Consumption only if
there is major change in government policy on Environment Standard. The Energy will be normalized for
additional Energy consumption details from Energy meters. This is to be excluded from the input energy as
calculated below

Notional Thermal Energy to be deducted in the assessment year due to Environmental Concern

[Million kcal] = Additional Electrical Energy Consumed (Lakh kwh) x Weighted Heat Rate
(kcal/kwh)/10+ Additional Thermal Energy Consumed (Million kcal)

1.8.3.Biomass/ Alternate Fuel Unavailability w.r.t Baseline Year
The Normalisation for Unavailability for Biomass or Alternate Fuel is applied in the baseline year. The energy

contained by the fossil fuel replacement will be deducted in the assessment year

Notional Thermal Energy to be deducted in the assessment year due to Biomass/Alternate Fuel
Unavailability [Million kcal]
= FFBAy GCVBgy /1000 + FESA Ay x GCVSAgy /1000 +FFB Ay x GCVLARy/1000
Where,-
FFB,y= Biomass replacement with Fossil fuel due to un-availability used in the process in Assessment Year
(Tonnes)
GCVBgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)
FFSA,y= Solid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process in
Assessment Year (Tonnes)
GCVSAgy: Gross Calorific Value of Solid Alternate Fuel in Baseline Year (kcal/kg)
FFB,y= Liquid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process in
Assessment Year (Tonnes)
GCVLAgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

1.8.4.Construction Phase or Project Activities

The energy consumed during construction phase or project activities are non-productive energy and hence
will be subtracted in the assessment year. The energy consumed by the equipment till commissioning will
also be deducted in the assessment year

Notional Thermal Energy to be deducted in the assessment year due to Construction Phase or Project
Activities [Million kcal]= Electrical Energy Consumed due to commissioning of Equipment (Lakh kwh) x
Weighted Heat Rate (kcal/kwh)/10+ Thermal Energy Consumed due to commissioning of Equipment
(Million kcal)

1.8.5.Addition of New Line/Unit (In Process and Power Generation)

In case a DC commissions a new line/production unit before or during the assessment/target year, the production
and energy consumption of new unit will be considered in the total plant energy consumption and production
volumes once the Capacity Utilisation of that line has touched / increased over 70 per cent. However, the energy
consumption and production volume will not be included till it attains 70 per cent.of Capacity Utilisation. Energy
consumed and production made (if any) during any project activity during the assessment year, will be subtracted

from the total energy and production in the Assessment year.
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Similarly, the same methodology is applied on a new unit installation for power generation (CPP) within the plant

boundary.

The Energy reduction will take place in the assessment year for addition of new line/unit normalisation as per

following calculation:

(i) Thermal Energy Consumed due to commissioning of New process Line/Unit till it attains 70 percent of
Capacity Utilisation to be subtracted in assessment year (Million kcal) = (Electrical Energy Consumed
due to commissioning of New process Line/Unit till it attains 70 percent. of Capacity Utilisation (Lakh
kWh) x Weighted Average Heat rate in AY (kcal’/kwh)/10) + Thermal Energy Consumed due to

commissioning of New Process Line/Unit till it attains 70 percent. of Capacity Utilisation (Million kcal)

The Production during commissioning of New Process Line/Unit will be subtracted from the total
production of plant and added in the import of intermediary product (Calcined Alumina for Refinery,
Molten Alumina for Smelter and Integrated Plant))

(ii)) Thermal Energy Consumed from external source due to commissioning of New Line/Unit till it attains
70percent. of Capacity Ultilisation in Power generation to be subtracted in the assessment year
(Million kCal) = (Electrical Energy Consumed from external source due to commissioning of New
Line/Unit till it attains 70 percent. of Capacity Utilisation in Power generation (Lakh kWh) x Weighted
Average Heat rate in AY (kcal/kwh)/10) + Thermal Energy Consumed due to commissioning of New
Line/Unit till it attains 70 percent. of Capacity Utilisation in Power generation (Million kcal)

(iii) Thermal Energy to be added in the assessment year for Power generation of a line /unit till it attains 70
percent.of Capacity Utilisation (Million kcal)=Net Electricity Generation till new Line/Unit attains 70
percent. Capacity Utilisation (Lakh kWh) x Weighted Heat Rate (kcal/kwh)/10

Where,-
AY: Assessment Year

1.8.6.Unforeseen Circumstances

The Normalisation is required for Energy system of a plant, if the situation influences the Energy Consumption,
which cannot be controlled by Plant Management and is termed as unforeseen circumstances. The Energy
consumed due to unforeseen circumstances to be deducted in the assessment year

@) Thermal Energy consumed due to unforeseen (Million kcal) = (Electrical Energy to be Normalised

in AY x Weighted Average Heat rate in AY (kcal/kWh)/10) + Thermal Energy to be Normalised
(Million kcal)

1.8.7.Renewable Energy

The quantity of exported power ( partially or fully) on which Renewable Energy Certificates have
been earned by Designated Consumer in the assessment year under Renewable Energy Certificates (REC)
mechanism shall be treated as Exported power and Normalisation will apply. However, the normalized
power export or deemed injection will not qualify for issue of Energy Saving Certificates under Perform,

Achieve &Trade (PAT) Scheme.

The quantity of exported power (partially or fully) from Renewable energy which has been sold at a

preferential tariff by the Designated consumer in the assessment year under Renewable Energy Certificates
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(REC) mechanism shall be treated as Exported power. However, the normalized power export will not

qualify for issue of Energy Saving Certificates under Perform, Achieve & Trade (PAT) Scheme.

(i) Target Saving to be achieved (Perform, Achieve & Trade (PAT) obligation) (Tonne of Oil Equivalent(TOE)) =
Equivalent Major Product Output as per PAT scheme Notification (Tonnes) in BY x Target Saving to be
achieved (PAT obligation) (TOE/Te)

(i) Target Saving achieved in assessment year (TOE)= [Gate to Gate Specific Energy Consumption in BY
(TOE/Te)-Normalized Gate to Gate Specific Energy Consumption in AY (TOE/Te)] x Equivalent Major

Product Output in Tonnes as per PAT scheme Notification (Tonnes)

(iii) Additional Saving achieved (After PAT obligation) (TOE) = Target Saving Achieved in AY (TOE) - Target
Saving to be achieved (PAT obligation) in BY (TOE)

A. Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment year = 0

(iv) Thermal energy conversion for REC and Preferential tariff (Million kcal)= [Quantum of Renewable Energy
Certificates (REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh) + Quantum of
Energy sold under preferential tariff (MWh)] x 2717/1000

(a) Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment
year #0
(v) Thermal energy conversion for REC and Preferential tariff (TOE)= [Quantum of Renewable Energy Certificates
(REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh) + Quantum of Energy sold
under preferential tariff (MWh)] x Steam Turbine Net Heat Rate in AY (kcal/kwh)/10000

(vi) If, Additional Saving achieved (After PAT obligation) (TOEl)<= 0,
1. Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) = 0,
(vii)If, Additional Saving achieved (After PAT obligation) (TOEI)>0, and Thermal energy conversion for REC and
Preferential tariff (TOE)>Additional Saving achieved (After PAT obligation) (TOE) then
1. Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) =Additional Saving achieved (After PAT obligation) (TOE)
(viii)  If, Additional Saving achieved (After PAT obligation) (TOE)>0, and Thermal energy conversion for REC
and Preferential tariff (TOE)<Additional Saving achieved (After PAT obligation) (Million kcal) then
1. Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) =Thermal energy conversion for REC and Preferential tariff
(TOE)

1.9. Gate to Gate Specific Energy Consumption

1.9.1.Refinery Process Gate to Gate Specific Energy Consumption for BY and AY
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rate to Gate SEC of equivalent Calcined alumina (IOE/l'one)
Total Notional Energy Consumed (TOE)

"~ Tatal equivalent calcined alumina production (Tonne)

1.9.1.1. Total Notional Energy Consumed considering Intermediary product Import and Export
with stock difference in BY and AY

Total Notional energy consumed (TOE) for BY and AY=Total energy consumed (Million kcal)/10- Notional
energy exported for hydrate alumina (Million kcal)/10+ Notional energy for imported hydrate alumina
(Million kcal)/10 -Energy consumed by By products (Million kcal)/10

i) Notional energy for exported hydrate alumina (Million kcal) for BY and AY
= SECSHA * TSHAEXx

Where,-
SECSHA = Specific Energy Consumption of Standard Hydrate Alumina for BY and AY (Million kcal/Tonne)
TSGAEx = Total Standard Hydrate Alumina Export for BY and AY (Tonne)

a. Total Standard Hydrate Alumina Export for BY and AY (if Hydrate Alumina Stock >0)
=Actual Hydrate Alumina Export (Tonne) + Hydrate Alumina Stock difference (Tonne)

b. Hydrate Alumina Stock difference for BY and AY
Closing Hydrate Alumina Stock (Tonne) — Opening Hydrate Alumina Stock (Tonne)

c. Total Standard Hydrate Alumina Export for BY and AY (if Hydrate Alumina Stock <0)
=Actual Hydrate Alumina Export

(ii) Notional energy for imported hydrate alumina (Million kcal) for BY and AY
= SECSHA * TSHAIm

Where,-
SECSHA = Specific Energy Consumption of Standard Hydrate Alumina for BY and AY (Million kcal/Tonne)
TSGAIm = Total Standard Hydrate Alumina Import for BY and AY (Tonne)

a. Total Standard Hydrate Alumina Import for BY and AY (if Hydrate Alumina Stock <0)
=Actual Hydrate Alumina Import (Tonne) - Hydrate Alumina Stock difference (Tonne)

b. Hydrate Alumina Stock difference for BY and AY
Closing Hydrate Alumina Stock (Tonne) — Opening Hydrate Alumina Stock (Tonne)

c. Total Standard Hydrate Alumina Import for BY and AY (if Hydrate Alumina Stock >0)
=Actual Hydrate Alumina Import

1.9.2.Smelter Process
Gate to Gate S5EC of equivalent Molten Aluminium (TOE/T'one)
_ Total Notional Energy Consumed (TOE)

" Total equivalent Molten Aluminium production (Tonne)

1.9.2.1. Total Notional Energy Consumed considering Intermediary product Import and Export
with stock difference in BY and AY

Total Notional energy consumed (TOE) =Total energy consumed (Million kCal)/10- Notional energy
exported calcined alumina for integrated process (Million kcal)/10+ Notional energy imported calcined alumina
for integrated process (Million kcal)/10
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(i) Notional energy for exported calcined alumina (Million kcal) for BY and AY
= SECCA * TCAEx

Where,-
SECCA = Specific Energy Consumption of Calcined Alumina for BY and AY (Million kcal/Tonne)
TCAEx = Total Calcined Alumina Export for BY and AY (Tonne)

(a) Total Calcined Alumina Export for BY and AY (if Calcined Alumina Stock >0)
=Actual Calcined Alumina Export (Tonne) + Calcined Alumina Stock difference (Tonne)

(b) Calcined Stock difference for BY and AY
Closing Calcined Alumina Stock (Tonne) — Opening Calcined Alumina Stock (Tonne)

(c) Total Calcined Hydrate Alumina Export for BY and AY (if Calcined Alumina Stock<0)
=Actual Calcined Alumina Export

(ii) Notional energy for imported calcined alumina (Million kcal) for BY and AY
= SECCA * TCAIm

Where,-
SECCA = Specific Energy Consumption of Calcined Alumina for BY and AY (Million kcal/Tonne)
TCAIm = Total Calcined Alumina Import for BY and AY (Tonne)

(a) Total Calcined Alumina Import for BY and AY (if Calcined Alumina Stock <0)
=Actual Calcined Alumina Import (Tonne) - Calcined Alumina Stock difference (Tonne)

(b) Calcined Stock difference for BY and AY
Closing Calcined Alumina Stock (Tonne) — Opening Calcined Alumina Stock (Tonne)

(¢) Total Calcined Hydrate Alumina Import for BY and AY (if Calcined Alumina Stock>0)
=Actual Calcined Alumina Import

1.10. Normalised Gate to Gate Specific Energy Consumption

Gate to Gate Specific Energy Consumption in 5aseline year
Total Energy Consumption (TOE)

~ Total Eguivalent Production (T onnes)

Normalised Gate to Gate Specific Energy Consumption after REC Compliance in assessment year
_ Normalised Total Energy Consumption after REC Compliance (TOE)

Total Fquivalent Production (Tonnes)

i. Normalised Total Energy Consumption in the assessment year (TOE) = Total Energy Consumption in the
assessment year(TOE)- Notional Energy for Bauxite Quality(TOE)- Notional Energy for fuel quality in CPP &
Co-Gen(TOE) - Notional Energy for PLF in CPP(TOE)- Notional Energy for Power Mix(TOE)-Notional
Energy for Carbon Anode production(TOE)- Notional Energy for Smelter capacity Utilisation(TOE)-Notional
Energy for others (Environmental Concern+ Biomass/Alternate Fuel Availability+ Project Activities+
NewLine/Unit Commissioning+ Unforeseen Circumstances) (TOE) - Energy for Power generation of a line /unit

till it attains 70 per cent. of Capacity Utilisation
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ii. Normalised Total Energy Consumption after REC compliance in the assessment year (Million kcal) =
Normalised Total Energy Consumption in the assessment year (Million kcal)+ Renewable Energy Certificates

Compliance under PAT Scheme (Million kcal)

iii. Baseline Normalisation (TOE/tonne) = Gate to Gate Specific Energy Consumption in Baseline year

(TOE/tonne) — Notified Specific Energy Consumption in Baseline Year (TOE/tonne)

iv. Normalised GtG SEC after SEC compliance

Normalised Gate to Gate Specific Energy Consumption after REC Compliance in assessment year
_ Normalised Total Energy Consumption after REC Compliance (TOE)

Total Equivalent Production (Tonnes)
0OE

onnc

— Baseline Nomalisation

2. Sa2 Aluminium: Aluminium Cold Sheet

Normalisation factors for the following areas have been developed in Aluminium Cold Sheet Sector.

2.1. Product Mix (Equivalent product)
2.2.Import product normalisation
2.3. OtherNormalisations

2.3.1.Environmental Concern (Additional Environmental Equipment requirement due to major change in
Government policy on Environment)

2.3.2.Biomass/Alternate Fuel Unavailability
2.3.3.Construction Phase or Project Activities
2.3.4.Addition of New Line/Unit (In Process and Power Generation)
2.3.5.Unforeseen Circumstances
2.3.6.Renewable Energy
2.4. Gate to Gate Specific Energy Consumption
2.5.Normalised Gate to Gate Specific Energy Consumption

2.1. Product Mix (Equivalent Product)

The baseline year product mix ratio will be maintained for Assessment year for equivalent major product. The
equivalent major product is calculated from the baseline year product mix ratio will be compared with the both

baseline year and assessment year production

2.1.1.  Total Equivalent Product Cold Sheet

All products v.i.z Alloy Ingot, Rolling Ingot, Hot Rolled product, different Cold rolled products etc other than
major product shall be converted to equivalent major product.

Equivalent major product = Y, P;xCF;
Conversion factor CF; = SEC; +~ SECy,

Where,-

P;= Tonnage of Product i

SEC; = SEC of Product i in Baseline year

SECy; = SEC of Product M in Baseline year

The conversion factor will be kept same in assessment year as of baseline year
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2.1.1.1. Total Equivalent Product Cold Sheet gy (Tonne) -AIMP | RIMP | HRCMP | CSMP

Where,-

AIMP = Alloy Ingot to Major Product (Tonne)
RIMP = Rolling Ingot to Major Product (Tonne)
HRCMP = Hot Rolled to Major Product (Tonne)
CSMP = Cold Sheet to Major Product (Tonne)

2.1.1.2. Total Equivalent Product Cold Sheet AY (Tonne) =AIMP+RIMP+HRCMP+CSMP

Where, -

AIMP = Alloy Ingot to Major Product (Tonne)

RIMP = Rolling Ingot to Major Product (Tonne)

HRCMP = Hot Rolled to Major Product (Tonne)

CSMP = Cold Sheet to Major Product (Tonne)
2.1.2. Equivalent Product

2.1.2.1. Cold Sheet to major Product: CSMPgy/ay) = CSCF X CRC

Where,-
CSCF = Cold Sheet to major Product-Conversion Factor
CRC = Cold Rolled Coil (Tonne)

2.1.2.2. Hot Rolled Coil to major Product (HRCMP)

(a) Hot Rolled Coil to major Product: HRCMP gy = HRCCF X THRCEx

Where,-
HRCCF = Hot Rolled Coil to major Product-Conversion Factor
THRCEx = Total Hot Rolled Coil Export (Tonne)

(b) Hot Rolled Coil to major Product HRCMP,y=HRCUF X THRCEx

Where,-
HRCCF = Hot Rolled Coil to major Product-Conversion Factor
THRCEx = Total Hot Rolled Coil Export (Tonne)

2.1.2.3. Rolling Ingot to major Product

(a) Rolling Ingot to major Product RIMPgy =RICF X TRIEx

Where,-
RICF  =Rolling Ingot to major Product-Conversion factor
TRIEx =Total Rolling Ingot (RI) Export (Tonne)

(b) Rolling Ingot to major Product RIMP,y =RICF X TR!Ex

Where,-
RICF  =Rolling Ingot to major Product-Conversion factor
TRIEx =Rolling Ingot Export (Tonne)

2.1.2.4. Alloy Ingot to major Product
(a) Alloy Ingot to major Product AIMPgy =AICF X TAIEP
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Where,-
AICF  =Alloy Ingot to major Product-Conversion factor
TAIEEx =Total Alloy Ingot (Al) Export (Tonne)

(b) Alloy Ingot to major Product AIMP,y=AICF X TAIEx

Where,-
AICF  =Alloy Ingot to major Product-Conversion factor
TAIEx =Alloy Ingot Export (Tonne)

2.1.3. Conversion Factor for Minor to Major Product

2.1.3.1. Cold Sheet to major Product Conversion Factor
a) Cold Sheet to major Product CSCFgy,=C55ECEY f SECMFPEY

Where,-

CSSECBY=Cold Sheet-Specific Energy Consumption (Million kcal/Tonne) for BY
SECMP BY=Specific Energy Consumption of Major Product (Million kcal/Tonne) for BY
BY = Baseline Year

b) Cold Sheet to major Product ay,=CSSECBY f SECMPBY

Where,-
CSSECBY =Major product-Specific Energy Consumption (Million kcal/Tonne)
SECMPBY =Specific Energy Consumption of Major Product (Million kcal/Tonne)

2.1.3.2. Hot Rolled Coil to major Product Conversion Factor
(a) Hot Rolled Coil to major Product HRCCF y,=HRCSECEY /SECMPBY

Where,-
HRCSECBY =Hot Rolled Coil-Specific Energy Consumption (Million kcal/Tonne) in BY
SECMPBY =Specific Energy Consumption of Major Product (Million kcal/Tonne) in BY

(b) If Hot Rolled Coil Production in BY= 0, then
Hot Rolled Coil to major Product HRCCF (,y,=HRCSECAY /[SECMPEY

(¢) If Hot Rolled Coil Production in BY# 0, then
Hot Rolled Coil to major Product HRCCF (v, =HRCSECBY /SECMPEY

Where,-

HRCSECBY =Hot Rolled Coil-Specific Energy Consumption (Million kcal/Tonne) in BY
HRCSECAY =Hot Rolled Coil-Specific Energy Consumption (Million kcal/Tonne) in AY
SECMPBY =Specific Energy Consumption of Major Product (Million kcal/Tonne) in BY

2.1.3.3. Rolling Ingot to major Product Conversion Factor

(a) Rolling Ingot to major Product RICF gy, =RISECEY /SECMPBY

Where,-
RISECBY =Rolling Ingot-Specific Energy Consumption (Million kcal/Tonne) in BY
SECMPBY =Specific Energy Consumption of Major Product (Million kcal/Tonne) in BY

(b) If Hot Rolling Ingot Production in BY= 0, then
Rolling Ingot to major Product RICF (,y, =RISECAY /SECMFPBY



278 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

(c) If Hot Rolling Ingot Production in BY# 0, then
Rolling Ingot to major Product RICF .y, =RISECEY/SECMPEY

Where,-
RISECBY  =Rolling Ingot-Specific Energy Consumption (Million kcal/Tonne) in BY

RISECAY  =Rolling Ingot-Specific Energy Consumption (Million kcal/Tonne) in AY
SECMPBY =Specific Energy Consumption of Major Product (Million kcal/Tonne) in BY

2.1.3.4. Alloy Ingot to major Product Conversion Factor

(a) Alloy Ingot to major Product AICF gy, =AISECEY /SECMPEY

Where,-
AISECBY =Alloy Ingot-Specific Energy Consumption (Million kcal/Tonne) in BY
SECMPBY =Specific Energy Consumption of Major Product (Million kcal/Tonne) in BY

(b) If Alloy Ingot Production in BY= 0, then
Alloy Ingot to major Product AICF .y, =AISECAY /SECMPRBY

(c) If Alloy Ingot Production in BY# 0, then
Alloy Ingot to major Product AICF vy, =AISECBY /SECMPEY
Where,-
AISECBY  =Alloy Ingot-Specific Energy Consumption (Million kcal/Tonne) in BY
AISECAY  =Alloy Ingot-Specific Energy Consumption (Million kcal/Tonne) in AY
SECMPBY =Specific Energy Consumption of Major Product (Million kcal/Tonne) in BY

AY = Assessment Year
BY = Baseline Year

2.1.4. Major Product

2.1.4.1. SEC of Major Product = SECMP

Where,-
SECMP =Specific Energy Consumption of Major Product (Million kcal/Tonne)

2.1.4.2. Major Product =CRC

Where, -
CRC  =Cold Rolled Coil Production (Tonne)

2.1.5. Specific Energy Consumption up to per ton of product for BY and AY

2.1.5.1. Major product (Million kcal/Tonne) CRCSEC= RISP +HRCSP + CRCSP

Where,-

AISP  =Alloy Ingot -SEC for per tonne of product (Million kcal/Tonne)
RISP  =Rolling Ingot- SEC for per tonne of product (Million kcal/Tonne)
HRCSP=Hot Rolled Coil- SEC for per tonne of product (Million kcal/Tonne)
CRCSP=Cold Rolled Coil-SEC for per tonne of product (Million kcal/Tonne)
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2.1.5.2. Hot Rolled Coil (Million kcal/Tonne) HRCSEC= RISP +HRCSP

Where,-

AISP  =Alloy Ingot -SEC for per tonne of product (Million kcal/Tonne)
RISP  =Rolling Ingot- SEC for per tonne of product (Million kcal/Tonne)
HRCSP =Hot Rolled Coil- SEC for per tonne of product (Million kcal/Tonne)

2.1.5.3. Rolling Ingot (Million kcal/Tonne) RISEC= RISP

Where,-

RISP  =SEC of Rolling Ingot (Recyclinig+ Remelting Furnace) per tonne of product (Million
kcal/Tonne)
=[(Thermal Energy for Alloy Ingot + Thermal Energy for Rolling Ingot-Thermal Energy for
Alloy Ingot Production)/Rolling Ingot Production ]+ [(Electrical Energy for Alloy Ingot +
Electrical Energy for Rolling Ingot-Electrical Energy for Alloy Ingot Production)/Rolling
Ingot Production ]

2.1.5.4. Alloy Ingot (Million kcal/Tonne) AISEC =AISP

Where,-
AISP  =Alloy Ingot -SEC for per tonne of product (Million kcal/Tonne)

2.1.6. Stock and Stock difference

2.1.6.1. Cold Rolled Coil (CRC)

If Stock Difference>0, Total Cold Rolled Coil (CRC) Export (T)=Export (T)+ Stock Difference (T)
If Stock Difference<0, Total Cold Rolled Coil (CRC) Import (T)= Import (T) -Stock Difference (T)
Stock Difference (T)=Closing Stock (T)-Opening Stock (T)

2.1.6.2. Hot Rolled Coil (HRC)

If Stock Difference>0, Total Hot Rolled Coil (HRC) Export (T)= Export (T) +Stock Difference (T)
If Stock Difference<0, Total Hot Rolled Coil (HRC) Import (T)= Import (T) -Stock Difference (T)
Stock Difference (T)=Closing Stock (T)-Opening Stock (T)

2.1.6.3. Rolling Ingot (RI)

If Stock Difference>0, Total Rolling Ingot (RI) Export (T)= Export (T) +Stock Difference (T)
If Stock Difference<0, Total Rolling Ingot (RI) Import (T)= Import (T) -Stock Difference (T)
Stock Difference (T)=Closing Stock (T)-Opening Stock (T)

2.1.6.4. Alloy Ingot (AI)

If Stock Difference>0, Total Alloy Ingot (AI) Export (T)= Export (T) +Stock Difference (T)
If Stock Difference<0, Total Alloy Ingot (AI) Import (T)= Import (T) -Stock Difference (T)
Stock Difference (T)=Closing Stock (T)-Opening Stock (T)

2.2.  Import Product Normalisation
2.2.1. Notional Energy for Import to be added in the baseline and assessment year(Million kcal)

=IEAI+ IERI+ IEHRC - IECRC
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Where,-

IEAI = Import Energy for Alloy ingot (Million kcal)

IERI = Import Energy for Rolling ingot (Million kcal)
IEHRC = Import Energy for Hot Rolled Coil (Million kcal)
IECRC = Import Energy for Cold Rolled Coil (Million kcal)

2.2.2. Notional Energy for Import

2.2.2.1. Import Energy for Cold Rolled Coil (Million kcal) IECRC for BY and AY= CSSEC X TCRCIm
Where, -

CSSEC =SEC up to Cold Sheet Production (Million kcal/Tonne)
TCRCIm=Total Cold Rolled Coil Import (Tonne)

2.2.2.2. Import Energy for Hot Rolled Coil (Million kcal) =SECHRC X THRCIm

Where,-
HRCSEC =SEC up to Hot Rolled Coil Production (Million kcal/Tonne)
THRCIm =Total Hot Rolled Coil Import (Tonne)

2.2.2.3. Import Energy for Rolling ingot (Million kcal) = SECRI X TRIIm

Where,-
RISEC =SEC up to Rolling ingot Production (Million kcal/Tonne)
TRIIm =Total Rolling ingot Import (Tonne)

2.2.2.4. Import Energy for Alloy ingot(Million kcal) = SECAI X TAIIm

Where,-
AISEC =SEC up to Alloy Ingot Production (Million kcal/Tonne)
TAIlm =Total Alloy Ingot Import (Tonne)

2.3. OtherNormalisations

2.3.1. Environmental Concern

Additional Environmental Equipment requirement due to major change in government policy on
Environment

The Normalisation takes place in the assessment year for additional Equipment’s Energy Consumption only
if there is major change in government policy on Environment Standard. The Energy will be normalized for
additional Energy consumption details from Energy meters. This is to be excluded from the input energy as
calculated below

Notional Thermal Energy to be deducted in the assessment year due to Environmental Concern

[Million kcal] = Additional Electrical Energy Consumed (Lakh kWh) x Weighted Heat Rate
(kcal/kWh)/10+ Additional Thermal Energy Consumed (Million kcal)

2.3.2. Biomass/ Alternate Fuel Unavailability w.r.t Baseline Year
The Normalisation for Unavailability for Biomass or Alternate Fuel is applied in the baseline year. The

energy contained by the fossil fuel replacement will be deducted in the assessment year

Notional Thermal Energy to be deducted in the assessment year due to Biomass/Alternate Fuel
Unavailability [Million kcal]
= FFBy GCVBgy /1000 + FFSA .y x GCVSAgy /1000 + FFLA o,y x GCVLAgy/1000
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Where.-

FFB,y= Biomass replacement with Fossil fuel due to un-availability used in the process in Assessment
Year (Tonnes)

GCVBgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

FFSA,y= Solid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process in
Assessment Year (Tonnes)

GCVSAgy: Gross Calorific Value of Solid Alternate Fuel in Baseline Year (kcal/kg)

FFLAAy= Liquid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process
in Assessment Year (Tonnes)

GCVLAgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

2.3.3. Construction Phase or Project Activities

The energy consumed during construction phase or project activities are non-productive energy and
hence will be subtracted in the assessment year. The energy consumed by the equipment till
commissioning will also be deducted in the assessment year

Notional Thermal Energy to be deducted in the assessment year due to Construction Phase or
Project Activities [Million kcal]= Electrical Energy Consumed due to commissioning of Equipment
(Lakh kwh) x Weighted Heat Rate (kcal/kwh)/10+ Thermal Energy Consumed due to commissioning of
Equipment (Million kcal)

2.3.4. Addition of New Line/Unit (In Process and Power Generation)

In case a DC commissions a new line/production unit before or during the assessment/target year, the
production and energy consumption of new unit will be considered in the total plant energy
consumption and production volumes once the Capacity Utilisation of that line has touched / increased
over 70 percent. However, the energy consumption and production volume will not be included till it
attains 70 percent.of Capacity Utilisation. Energy consumed and production made (if any) during any
project activity during the assessment year, will be subtracted from the total energy and production in
the Assessment year.
Similarly, the same methodology is applied on a new unit installation for power generation (CPP)
within the plant boundary.
The Energy reduction will take place in the assessment year for addition of new line/unit Normalisation
as per following calculation
(i) Thermal Energy Consumed due to commissioning of New process Line/Unit till it attains
70 percent. of Capacity Utilisation to be subtracted in assessment year (Million kcal) =
(Electrical Energy Consumed due to commissioning of New process Line/Unit till it attains 70
percent. of Capacity Utilisation (Lakh kWh) x Weighted Average Heat rate in AY
(kcal/kwh)/10) + Thermal Energy Consumed due to commissioning of New Process Line/Unit

till it attains 70 percent. of Capacity Utilisation (Million kcal)

The Production during commissioning of New Process Line/Unit is to be subtracted from the

total production of respective plant and added in the import of intermediary product.

(ii)) Thermal Energy Consumed from external source due to commissioning of New

Line/Unit till it attains 70 percent. of Capacity Utilisation in Power generation to be
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subtracted in the assessment year (Million kcal) = (Electrical Energy Consumed from
external source due to commissioning of New Line/Unit till it attains 70 percent. of Capacity
Utilisation in Power generation (Lakh kWh) x Weighted Average Heat rate in AY
(kcal/kwh)/10) + Thermal Energy Consumed due to commissioning of New Line/Unit till it
attains 70percent. of Capacity Utilisation in Power generation (Million kcal)

(iii) Thermal Energy to be added in the assessment year for Power generation of a line /unit
till it attains 70 percent.of Capacity Utilisation (Million kcal)= Net Electricity Generation
till new Line/Unit attains 70 percent. Capacity Utilisation (Lakh kWh) x Weighted Heat Rate
(kcal/kWh)/10

Where,-
AY: Assessment Year

2.3.5. Unforeseen Circumstances

The Normalisation is required for Energy system of a plant, if the situation influences the Energy
Consumption, which cannot be controlled by Plant Management and is termed as Unforeseen
Circumstances. The Energy consumed due to unforeseen circumstances to be deducted in the assessment
year

Thermal Energy consumed due to unforeseen (Million kcal) = (Electrical Energy to be Normalized
in AY x Weighted Average Heat rate in AY (kcal/kWh)/10) + Thermal Energy to be Normalized
(Million kcal)

2.3.6. Renewable Energy

The quantity of exported power (partially or fully) on which Renewable Energy Certificates have
been earned by Designated Consumer in the assessment year under Renewable Energy Certificates (REC)
mechanism shall be treated as Exported power and Normalisation will apply. However, the normalized
power export or deemed injection will not qualify for issue of Energy Saving Certificates under PAT

Scheme.

The quantity of exported power (partially or fully) from Renewable energy which has been sold at a
preferential tariff by the Designated consumer in the assessment year under Renewable Energy Certificates
(REC) mechanism shall be treated as Exported power. However, the normalized power export will not

qualify for issue of Energy Saving Certificates under Perform, Achieve and Trade (PAT) Scheme.

Target Saving to be achieved (PAT obligation) (Million kcal) = Equivalent Major Product Output as
per PAT scheme Notification (Tonnes) in BY x Target Saving to be achieved (PAT obligation)
(TOE/Te) x 10

Target Saving achieved in assessment year (Million kcal)= [Gate to Gate Specific Energy
Consumption in BY (TOE/Te)-Normalized Gate to Gate Specific Energy Consumption in AY
(TOE/Te)] x Equivalent Major Product Output in Tonnes as per PAT scheme Notification (Tonnes)
x10

Additional Saving achieved (After PAT obligation) (Million kcal) = Target Saving Achieved in AY
(Million kcal) - Target saving to be achieved (PAT obligation) in BY (Million kcal)

Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate inassessment year = 0
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2.3.6.4. Thermal energy conversion for REC and Preferential tariff (Million kcal)= [Quantum of Renewable
Energy Certificates (REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh) +
Quantum of Energy sold under preferential tariff (MWh)] x 2717 kcal/kwh /1000

Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment year # 0

2.3.6.5. Thermal energy conversion for REC and Preferential tariff (Million kcal)=[Quantum of Renewable
Energy Certificates (REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh)
+ Quantum of Energy sold under preferential tariff (MWh)] x Steam Turbine Net Heat Rate in
AY (kcal/kwh)/1000

2.3.6.5.1. If, Additional Saving achieved (After PAT obligation) (Million kcal) <= 0,

Thermal Energy to be normalized for REC and preferential tariff power sell under REC

mechanism (TOE) = 0,

2.3.6.5.2. If, Additional Saving achieved (After PAT obligation) (Million kcal) >0, and Thermal energy
conversion for REC and Preferential tariff (Million kcal) >Additional Saving achieved (After
PAT obligation) (Million kcal) then,

Thermal Energy to be normalized for REC and preferential tariff power sell under REC

mechanism (TOE) = Additional Saving achieved (After PAT obligation) (Million kcal)

2.3.6.5.3. If, Additional Saving achieved (After PAT obligation) (Million kcal) >0, and Thermal energy
conversion for REC and Preferential tariff (Million kcal) <Additional Saving achieved (After
PAT obligation) (Million kcal) then,
Thermal Energy to be normalized for REC and preferential tariff power sell under REC
mechanism (TOE) =Thermal energy conversion for REC and Preferential tariff (Million

kcal)

2.4.  Gate to Gate Specific Energy Consumption

2.4.1. Cold Sheet Process

Gate to Gate SEC of equivalent cold sheet { TOE/Tonce)
= (Total Notional Energy Consumed (TOE))
/(Total equivalent Cold Shest production (tonne))

Total Notional energy consumed (TOE) =(Total energy consumed (million kcal)+ Notional
energy imported product (million kcal))/10

2.5.  Normalized Gate to Gate Specific Energy Consumption

Gate to Gate Specific Energy Consumption inBaseline year
Total Energy Consumption (TOE)

~ Total Equivalent Production (T onnes)




284 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

Normalised Gate to Gate Specific Energy Consumption after REC Compliance in assessment year
= (Normalised Total Energy Consumption after REC Compliance (TOE))
J(Tatal Equivalent Production (Tonnes))

2.5.1. Normalised Total Energy Consumption in the assessment year (TOE) = Total Energy Consumption in
the assessment year(TOE) -Notional Energy for others (Environmental Concern+ Biomass/Alternate
Fuel Availability+ Project Activities+ New Line/Unit Commissioning+ Unforeseen Circumstances)
(TOE) - Energy for Power generation of a line /unit till it attains 70% of Capacity Utilisation

2.5.2. Normalised Total Energy Consumption after REC compliance in the assessment year (Million kcal) =
Normalised Total Energy Consumption in the assessment year (Million kcal)+ Energy equivalent to
Renewable Energy Certificates Compliance under PAT Scheme (Million kcal)

2.5.3. Baseline Normalisation (TOE/tonne) = Gate to Gate Specific Energy Consumption in Baseline year
(TOE/tonne) — Notified Specific Energy Consumption in Baseline Year (TOE/tonne)

2.5.4. Normalised GtG SEC after SEC compliance

Normalised Gate to Gate Specific Energy Consumption after REC Compliance in assessment year
Narmalised Taotal Energy Consumption after REC Caompliance (TOE)

Total Equivalent Production (Tonnes)
0OE )

onne

— Baseline Nomalisation

3. Sb Cement Sector

Normalisation factors for the following areas have been developed in Cement Sector:
3.1. Capacity Utilisation

3.1.1.Decrease in Kiln Heat rate due to external factor
i. Availability of Fuel/Raw Material

3.1.2.Kiln Start/Stop
ii. Natural Calamity/Rioting/Social Unrest/Labor Strike/Lockouts

3.2. Product Mix & Intermediary Product
3.3. Fuel Mix (Pet Coke Utilisation in Kiln)

3.4. Power Mix (Imported & Exported from/ to the grid and self-generation from the captive power
plant)

3.5. Fuel Quality in Captive Power Plant (CPP)
3.6. Low Plant Load Factor in CPP
3.7. Other Normalisations

3.7.1.Environmental Concern (Additional Environmental Equipment requirement due to major
change in government policy on Environment)

3.7.2.Biomass/Alternate Fuel Unavailability
3.7.3.Construction Phase or Project Activities
3.7.4.Addition of New Line/Unit (In Process & Power Generation)
3.7.5.Unforeseen Circumstances
3.7.6.Renewable Energy
3.8. Gate to Gate Specific Energy Consumption
3.9. Normalised Gate to Gate Specific Energy Consumption

3.1 Capacity Utilisation:
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(a) Decrease in Kiln Heat Rate due to external factor: Availability of Fuel/Raw material

(i) Normalisation of Thermal SEC (Kiln Heat Rate) up to Clinkerisation
Thermal energy due to loss in kiln TPH, normalized in the assessment year for Kiln Heat Rate is to be
calculated as:-

Notional Thermal energy reduction due to loss in Kiln TPH w.r.t. Kiln Heat Rate [Million kcal] =[Kiln
Heat Rate in AY (kcal/kg)-Kiln Heat Rate in BY (kcal/kg)] x
Clinker Production in AY (Tonnes)/1000

Where,-
[Kiln Heat rate in AY- Kiln Heat rate in BY]= 0.4673 x (TPH gy- TPH ,vy)

AY = Assessment year

BY = Baseline Year

TPHpgy= Tonnes per hour of kiln in the baseline year

TPH  y= Tonnes per hour of kiln in the assessment year

Kiln Heat Rate=Total Thermal Energy consumed in kiln (kcal) / Clinker Production (kg), in
kcal/kg

(ii) Normalisation of Electrical SEC up to Clinkerisation

Thermal energy due to loss in kiln TPH, normalised in the assessment year for Kiln specific power
consumption (SPC) is to be calculated as:-

Notional thermal energy reduction due to loss in kiln TPH w.r.t. kiln SPC [Million kcal]= [Kiln SPC in
AY (kwh/Ton)- Kiln SPC in BY(kwh/Ton)] x Clinker Production of
Kiln in AY (Tonnes) X Weighted Heat Rate (kcal/kwh)/10"6

Where,-
[KilnSPC in AY- Kiln SPC in BY]= 0.0943 x (TPH gy- TPH Avy)

AY = Assessment year

BY = Baseline Year

TPH= Tonnes per hour

SPC= Specific Power Consumption in kwh/Ton

The above formulae stand for individual kiln. However, the notional thermal energy for
Normalisation on Kiln Rate and Kiln SPC will be calculated for all the installed kiln of plant
and added to get the Net notional thermal energy reduction figure.

(b) Kiln Start/Stop due to external factor
(i) Thermal energy due to additional Cold Start in assessment year of Kiln w.r.t. the baseline year,
normalized in the assessment year for Kiln thermal energy consumption is to be calculated as:-

Notional Energy to be subtracted w.r.t. additional Kiln Cold startup for Thermal Energy Consumption
[Million kcal] = (0.1829 x Kiln TPH in AY + 197.41) x [Nos of Cold Startup in AY (Nos) -Nos of
Cold Startup in BY (Nos)]

Where,-

AY = Assessment year
BY = Baseline Year
TPH= Tonnes per hour
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(ii) Normalisation of Kiln Cold Start due to external factor for Electrical energy consumption
Electrical energy due to additional Cold Start in assessment year of Kiln w.r.t. the baseline year,
normalized in the assessment year for Kiln electrical energy consumption is to be calculated as:-

Notional Energy to be subtracted w.r.t. additional Kiln Cold startup for Electrical Energy Consumption
[Million kcal] = [Electrical Energy Consumption for Cold start in AY (Lakh kwh)- Electrical Energy
Consumption for Cold start in BY (Lakh kwh)] x Weighted Heat Rate (kcal/kwh)/10

Where,-
AY = Assessment year
BY = Baseline Year

(iii) Normalisation of Kiln Hot to Cold Stop due to external factor for Electrical energy consumption
Electrical energy due to additional Hot to Cold Stop in assessment year of Kiln w.r.t. the baseline year,
normalized in the assessment year for Kiln electrical energy consumption is to be calculated as:-
Notional Energy to be subtracted w.r.t. additional Kiln Cold to Cold Stop for Electrical Energy
Consumption [Million kcal] = [Electrical Energy Consumption for Cold stop in AY (Lakh kwh)-
Electrical Energy Consumption for Cold stop in BY (Lakh kwh)] x Weighted Heat Rate (kcal/kwh)/10

Where,-
AY = Assessment year
BY = Baseline Year

The above formulae standfor individual kiln. However, the notional thermal energy for Normalisation
on Kiln Start/Stop will be calculated for all the installed kiln of plant and added to get the Net notional
thermal energy reduction figure.

3.2 Product Mix and Intermediary Product

(a) Normalisation Condition

(i) Baseline Major Product shall be considered as major product of Assessment year.

(ii) The difference of Energy between Actual Cement production Vs Equivalent Cement production
from Baseline year will be added in total energy in the assessment year after negating Clinker
Export

(iii) Notional Energy for Clinker produced due to Additive Change or Change in Clinker Factor will be
deducted from total energy

(iv) Baseline Clinker Factor shall be considered as Clinker Factor of Assessment year for making
equivalent Cement i.e. the baseline clinker factor is to be divided after getting the actual cement
(Cement produced will be multiplied by assessment year clinker factor) for making equivalent
cement produced

(v) If the OPC Clinker factor =0 in the baseline year, then the OPC Clinker factor of assessment year
will be used in the baseline year otherwise, baseline year OPC Clinker Factor exist. The vice-versa
is applicable in the assessment year

(vi) If the PPC/PSC/Others production in the baseline year or assessment year=0, then
PPC/PSC/Others clinker factor will become zero otherwise the existing Clinker factor of
respective type of cement persist.

(b) Grinding Energy Normalisation
The difference of grinding Energy between Actual Production Vs Equivalent Cement Production of
Baseline and Assessment year will be subtracted in total energy in the assessment year considering Clinker

Export also as per following equation
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Notional Energy for Grinding (Million kcal) = {[(ECPzy —RCPgy —ECPExCpy) x CSPCgy x WHRgy]-
[(ECPAY —RCPAy —CPEXCAy) X CSPCAyX WHRAy] }/10

Where,-

ECP,y= Equivalent Major Cement production in assessment year in Tonnes

RCP,y= Reported cement production in assessment year in Tonnes

CSPCyy= Electrical SEC of cement grinding (kWh/Ton of cement) for assessment year
WHR y= Weighted average CPP Heat/Grid Heat Rate (kcal/kWh) in the assessment year

ECPgy= Equivalent Major Cement production in baseline year in Tonnes

RCPpgy= Reported cement production in baseline year in Tonnes

CSPCgy= Electrical SEC of cement grinding (kWh/Tone of cement) for baseline year
WHRgy= Weighted average CPP/Grid Heat Rate (kcal/kWh) for baseline year

ECPExCyy= Equivalent major Cement production from Exported Clinker in assessment year
in Tonnes
ECPExCgy= Equivalent major Cement production from Exported Clinker in baseline year in
Tonnes

(¢) Product Mix Additives

The following formulae will be applied for calculating the Notional Energy for Clinker Produced due
to change in Additives/ Clinker Factor. The notional energy corrections calculated will be subtracted
from the total energy in the assessment year

Notional Thermal Energy for Clinker Produced due to change in Additives/Clinker Factor [Million
kcal]: ClPcf x [KTHRAY X 1000+KSPCAY X WHRAY +]/10
ClPcf= Clinker produced due to change in Additives / Clinker Factor (Lakh Ton)
KSPC,y=Kiln Specific Power Consumption (Electrical SEC up to Clinkerisation) (kwh/ton of Clinker)
in the assessment year
WHR,y= Weighted average CPP/Grid/DG Heat Rate (kcal/kWh) in the assessment year
KTHR y=Thermal SEC of Clinker in the assessment year (kcal/kg of clinker)

Where,-
CIPcf=CIPcf1+CIPcf2

i.  CIPcfl: Clinker produced due to change in Additives/Clinker Factor (Lakh Ton) for PPC =PPCPray x
{(OPCCF y-PPCCF 4y)-(OPCCF gy —PPCCFgy)}

Where,-

PPCPr,y = PPC Production in the assessment year (lakh Ton)
OPCCF 4y = OPC Clinker factor in the assessment year
PPCCF 1y = PPC Clinker Factor in the assessment year
OPCCFpgy = OPC Clinker factor in the baseline year
PPCCFpgy = PPC Clinker Factor in the baseline year

iii. CIPcf2: Clinker produced due to change in Additives/Clinker Factor (Lakh Ton) for PSC/Others = PSCOPr,y x
{(OPCCF 4y-PSCOCEF 4y)-(OPCCF gy —PSCOCFgy)}

Where,-

PSCOPr 4y = PSC/Others Production in the assessment year (lakh Ton)
OPCCF .y = OPC Clinker factor in the assessment year

PSCOCF ,y = PSC/Others Clinker Factor in the assessment year
OPCCFpgy = OPC Clinker factor in the baseline year

PSCOCFgy = PSC/Others Clinker Factor in the baseline year
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3.3 Fuel Mix (Pet Coke Utilisation in Kiln):

Normalisation factor for %age PETCOKE usage in cement kilns is to compensate for the change in heat rate and

Electrical SEC (specific power consumption) due to variation in usage of Petcoke in the kiln from the baseline.

Kiln Heat Rate & Electrical SEC Normalisation for higher or lower % of PetCoke Consumption will take place

in Assessment year w.r.t. Baseline Year.

The Normalisation will be used for Kiln heat rate and kiln Specific Power Consumption (SPC) is calculated as

per following equation

Notional Thermal Energy to be deducted in the assessment year due to % use of Petcoke consumption in
the kiln [Million kcal] = (N-KHR,y - KHRgy) x Total Clinker Production in Lakh Tonnes x 100 + (N-
KSPC4y- KSPCgy)) x Total Clinker Production in Lakh Tonnes x WHR 4y /10

I

ii.

Petcoke Utilisation in Kiln: Normalisation of Thermal SEC (Kiln Heat Rate)
Normalized Kiln Heat rate with Petcoke consumption in assessment year [kcal/kg of clinker]
N-KHR,y=KHRgy + 0.0954 x (% PC Cons,y-% PC Consgy)

Where,-

N-KHRy=Normalized Kiln Heat rate with effect of Petcoke consumption in assessment year
in kcal/kg of clinker

KHRpy=Total Thermal Energy consumed in kiln/Clinker Production in kg, kcal/kg of clinker
in the baseline year

PC Cons,y=Petro-coke Consumption in assessment year in %

PC Consgy=Petro-coke Consumption in baseline year in %

AY = Assessment year

BY = Baseline Year

TPH= Tonnes per hour

WHR ,y= Weighted Heat Rate in assessment year

Petcoke Utilisation in Kiln: Normalisation of Electrical SEC (Specific Power

Consumption)

Normalized Electrical SEC up to clinkering in assessment year [kwh/ton of clinker]

N-KSPC,y = KSPCgy +0.022 x (% PC Cons,y -% PC Consgy)

Where,-
N-KSPC,y = Normalised Kiln Specific Power Consumption with effect of Petcoke
consumption up to clinkerisation in the assessment year in kwh/ton of clinker

KSPCpy= Kiln Specific Power Consumption up to clinkerisation in the baseline year in
kwh/ton of clinker

PC Conssy=Petro-coke Consumption in assessment year in %

PC Consgy=Petro-coke Consumption in baseline year in %

AY = Assessment year
BY = Baseline Year
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3.4 Power Mix

(a) Power Mix Normalisation for Power Sources

The baseline year power mix ratio will be maintained for Assessment year for Power Source and
import. The Normalised weighted heat rate calculated from the baseline year Power mix ratio will be
compared with the assessment year Weighted Heat Rate and the Notional energy will be deducted from
the Total energy assessed

The Thermal Energy difference of electricity consumed in plant in baseline year and electricity
consumed in plant during assessment year shall be subtracted from the total energy, considering the
same % of power sources consumed in the baseline year.

However, any efficiency increase (i.e. reduction in Heat Rate) in Assessment year in any of the power
sources will give benefit to the plant

Notional Energy to be subtracted from the total Energy of Plant in the assessment year for Power Mix
Normalisation is calculated as

i.  Energy Correction for all power source in the assessment year [Million kcal]
= TECPSay x (A-WHR,y - N-WHR,y)

Where,-

TECPS,y: Total energy consumption from all the Power sources (Grid, CPP, DG etc) for
AY in Million kwh

A-WHR,y: Actual Weighted Heat Rate for the Assessment Year in kcal/kwh

N-WHR 4y: Normalised Weighted Heat Rate for the Assessment Year in kcal/kwh

ii. Normalised Weighted Heat Rate for Assessment year (kcal/kwh): N-WHRsy= A x (D/G)+B x
(E/G)+C x (F/G)

Where,-

A: Grid Heat Rate for Assessment year (AY) in kcal/kwh
B: CPP Heat Rate for AY in kcal/kwh

C: DG Heat Rate for AY in kcal/kwh

D: Grid Energy consumption for Base Line Year (BY) in Million kwh

E: CPP Energy consumption for BY in Million kwh

F: DG Energy consumption for BY in Million kwh

G: Energy Consumed from all Power sources (Grid, CPP, DG) for BY in Million kwh

(Note: Any addition in the power source will attract the same fraction to be included in the above
equation as PSiHR  y x (PSiECgy/TECgy)

PSiHRy= Power Source (ith) Heat rate for AY in kcal/kwh

PSiECgy= Power Source (ith) Energy Consumption for BY in Million kwh

TECgy=Total Energy consumption for BY in Million kwh

The Electricity Consumption from WHR is not being considered for Power Mix Normalisation)

(b) Power Mix Normalisation for Power Export

Net Heat Rate of CPP to be considered for export of Power from CPP instead of 2717 kCal/kWh. Actual
CPP heat rate would be considered for the net increase in the export of power from the baseline. The
exported Energy will be normalized in the assessment year as per following calculation

Notional energy for Power export to be subtracted in the assessment year [Million kcal] = (EXP,y -
EXPgy)*[{(GHR ,y/(1-APC ,y/100)}-2717)]/10
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Where, -

GHR,y: CPP Gross Heat Rate for AY in kcal/kwh
EXP,y: Exported Electrical Energy in AY in Lakh kWh
EXPgy: Exported Electrical Energy in BY in Lakh kWh
APC,y: Auxiliary Power Consumption for AY in percent

3.5 FuelQualityinCaptive Power Plant

The Boiler Efficiency will be calculated for the baseline as well as assessment year with the help of Coal analysis
constituents like GCV, %Ash, %Moisture, %H and Boiler Efficiency Equation provided to calculate the Boiler
efficiency.

Hence, by keeping the Turbine heat rate constant for both the years, the CPP heat hate will be calculated for the
respective year. The Thermal Energy for the difference in heat rate of CPP will be deducted from the total energy
consumption of the plant

1) Notional Thermal Energy to be deducted in the assessment year [Million kcal] = [CPP Heat Rate in AY
(kcal/kwh)-Actual CPP Heat Rate in BY (kcal/kwh)] x CPP Generation in AY (Lakh kwh)/10

(ii)  CPP Heat Rate in AY= CPP Heat Rate in BY x (Boiler Efficiency in BY/Boiler Efficiency in AY)
(iii)  Boiler Efficiency in BY= 92.5-[{50xA+630 (M+9H) } /GCV] (Values are for baseline Year)

(iv)  Boiler Efficiency in AY= 92.5-[{50xA+630 (M+9H) } /GCV] (Values are for assessment Year)

Where,-

A: Ashin %

M= Moisture in %

H= Hydrogen in %

GCV: Coal Gross Calorific Value in kcal/kwh

AY = Assessment year

BY = Baseline Year

CPP= Captive Power Plant
THR=Turbine Heat Rate

3.6 Low PLF compensation in CPP

Due to decreased loading, the Plant load Factor (PLF) will be worsened and affects the unit heat rate. The
comparison between baseline year and assessment year will be carried out through characteristics curve of Load
Vs Heat rate for correction factor.
Normalisation is required to compensate for the change in heat rate of CPP due to variation in PLF from the
baseline.
The Thermal Energy reduction due to low PLF in CPP is calculated as below:-
@) Notional Thermal Energy deducted in the assessment year from the total energy
consumption of the plant [Million kcal] = Gross Generation in Lakh kwh x [Actual
Gross Heat Rate in AY (kcal/kwh)-Normalised Gross Heat Rate in AY (kcal/kwh)]
(ii) Normalised Gross Heat Rate in AY [kcal/kwh]= Actual Gross Heat Rate in AY
(kcal/kwh) x (1- % Decrease on % increase in Heat Rate from baseline in AY due to

external factor)/100]
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(iii) % Decrease on % increase in Heat Rate from baseline in AY due to external factor
[%] = [% Increase in Heat Rate in AY - % Increase in Heat Rate in BY] x %

Decrease in PLF in Assessment Year due to external factor in %

@iv) % Increase in Heat Rate at PLF of Baseline Year = =0.0016 x ( %Loading gy)"2-
0.3815 x %Loading gy +21.959

) % Increase in the Heat Rate at PLF of Assessment Year = =0.0016 x( %Loading
Ay)"2-0.3815 x %Loading oy+21.959

Where,-

AY: Assessment Year

BY= Baseline Year

%Loading gy = Percentage Loading (PLF) in Baseline Year

9% Loading ,y = Percentage Loading (PLF) in Assessment Year

3.7 Other Normalisations

3.7.1

372

Environmental Concern
Additional Environmental Equipment requirement due to major change in government policy on Environment

The Normalisation takes place in the assessment year for additional Equipment’s Energy Consumption only if
there is major change in government policy on Environment Standard. The Energy will be normalized for
additional Energy consumption details from Energy meters. This is to be excluded from the input energy as
calculated below

Notional Thermal Energy to be deducted in the assessment year due to Environmental Concern [Million

kcal] = Additional Electrical Energy Consumed (Lakh kwh) x Weighted Heat Rate (kcal/kwh)/10+
Additional Thermal Energy Consumed (Million kcal)

Alternate Fuel Unavailability w.r.t Baseline Year

The normalisation for Unavailability for Biomass or Alternate Fuel is applied in the baseline year. The energy
contained by the fossil fuel replacement will be deducted in the assessment year

Notional Thermal Energy to be deducted in the assessment year due to Biomass/Alternate Fuel
Unavailability [Million kcal]
= FFBAy GCVBgy /1000 + FFSA oy x GCVSAgy /1000 + FFLA Ay x GCVLARy/1000

Where,-

FFB,y= Biomass replacement with Fossil fuel due to un-availability used in the process in Assessment
Year (Tonnes)

GCVBgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

FFSA,y= Solid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process in
Assessment Year (Tonnes)

GCVSAgy: Gross Calorific Value of Solid Alternate Fuel in Baseline Year (kcal/kg)

FFLAAy= Liquid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process
in Assessment Year (Tonnes)

GCVLAgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)



292

THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

3.7.3  Construction Phase or Project Activities

The energy consumed during construction phase or project activities are non-productive energy and hence will

be subtracted in the assessment year. The energy consumed by the equipment till commissioning will also be

deducted in the assessment year

Notional Thermal Energy to be deducted in the assessment year due to Construction Phase or
Project Activities [Million kcal]= Electrical Energy Consumed due to commissioning of Equipment
(Lakh kwh) x Weighted Heat Rate (kcal/kwh)/10+ Thermal Energy Consumed due to commissioning
of Equipment (Million kcal)

3.7.4  Addition of New Line/Unit (In Process and Power Generation)

In case a DC commissions a new line/production unit before or during the assessment/target year, the production and

energy consumption of new unit will be considered in the total plant energy consumption and production volumes

once the Capacity Utilisation of that line has touched / increased over 70percent. However, the energy consumption

and production volume will not be included till it attains 70 percent.of Capacity Utilisation. Energy consumed and

production made (if any) during any project activity during the assessment year, will be subtracted from the total

energy and production in the Assessment year.

Similarly, the same methodology is applied on a new unit installation for power generation (CPP) within the plant

boundary.

The Energy reduction will take place in the assessment year for addition of new line/unit Normalisation as per

following calculation

®

(i)

Thermal Energy Consumed due to commissioning of New process Line/Unit till it attains 70 per cent. of
Capacity Utilisation to be subtracted in assessment year (Million kcal) = (Electrical Energy Consumed due
to commissioning of New process Line/Unit till it attains 70 percent. of Capacity Utilisation (Lakh kWh) x
Weighted Average Heat rate in AY (kcal’/kwh)/10) + Thermal Energy Consumed due to commissioning of
New Process Line/Unit till it attains 70 percent. of Capacity Utilisation (Million kcal)
The Production during commissioning of New Process Line/Unit is to be subtracted from the total
production (Clinker) of plant and added in the import of intermediary product (Clinker)
Thermal Energy Consumed from external source due to commissioning of New Line/Unit till it
attains 70percent. of Capacity Utilisation in Power generation to be subtracted in the assessment year
(Million kcal) = (Electrical Energy Consumed from external source due to commissioning of New
Line/Unit till it attains 70 percent. of Capacity Utilisation in Power generation (Lakh kWh) x Weighted
Average Heat rate in AY (kcal/kwh)/10) + Thermal Energy Consumed due to commissioning of New

Line/Unit till it attains 70 percent. of Capacity Utilisation in Power generation (Million kcal)

(iii) Thermal Energy to be added in the assessment year for Power generation of a line /unit till it attains

70percent.of Capacity Utilisation (Million kcal)= Net Electricity Generation till new Line/Unit attains 70
percent. Capacity Utilisation (Lakh kWh) x Weighted Heat Rate (kcal/kwh)/10

Where,-
AY: Assessment Year
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3.7.5 Unforeseen Circumstances

The Normalisation is required for Energy system of a plant, if the situation influences the Energy Consumption,
which cannot be controlled by Plant Management and is termed as Unforeseen Circumstances. The Energy
consumed due to unforeseen circumstances to be deducted in the assessment year as under:
Thermal Energy consumed due to unforeseen (Million kcal) = (Electrical Energy to be
Normalised in AY x Weighted Average Heat rate in AY (kcal/kWh)/10) + Thermal Energy to be
Normalised (Million kcal)

3.7.6  Renewable Energy

(a) The quantity of exported power (partially or fully) on which Renewable Energy Certificates have been earned
by Designated Consumer in the assessment year under REC mechanism shall be treated as Exported power
and normalisation will apply. However, the normalized power export or deemed injection will not qualify for
issue of Energy Saving Certificates under PAT Scheme.

(b) The quantity of exported power (partially or fully) from Renewable energy which has been sold at a preferential
tariff by the Designated consumer in the assessment year under REC mechanism shall be treated as Exported
power. However, the normalised power export will not qualify for issue of Energy Saving Certificates under

PAT Scheme.

(i) Target Saving to be achieved (PAT obligation) (Million kcal) = Equivalent Major
Product Output as per PAT scheme Notification (Tonnes) in BY x Target Saving to be
achieved (PAT obligation) (TOE/Te) x 10

(ii) Target Saving achieved in assessment year (Million kcal)= [Gate to Gate Specific
Energy Consumption in BY (TOE/Te)-Normalised Gate to Gate Specific Energy
Consumption in AY (TOE/Te)] x Equivalent Major Product Output in Tonnes as per PAT

scheme Notification (Tonnes) x10

(iii) Additional Saving achieved (After PAT obligation) (Million kcal) = Target
Saving Achieved in AY (Million kcal) - Target Saving to be achieved (PAT obligation) in BY
(Million kcal)

[A] Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment year = 0

Thermal energy conversion for REC and Preferential tariff (Million kcal)= [Quantum of
Renewable Energy Certificates (REC) obtained as a Renewal Energy Generator (Solar & Non-
Solar)(MWh) + Quantum of Energy sold under preferential tariff (MWh)] x 2717 kcal/kwh /1000

[B] Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment

year # 0

Thermal energy conversion for REC and Preferential tariff (Million kcal)=[Quantum of

Renewable Energy Certificates (REC) obtained as a Renewal Energy Generator (Solar & Non-
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a.

b.

C.

Solar)(MWh) + Quantum of Energy sold under preferential tariff (MWh)] x Steam Turbine Net
Heat Rate in AY (kcal/kwh)/1000

If, Additional Saving achieved (After PAT obligation) (Million kcal) <=0,

Thermal Energy to be normalized for REC and preferential tariff power sell under

REC mechanism (TOE) = 0,

If, Additional Saving achieved (After PAT obligation) (Million kcal) >0, and Thermal energy

conversion for REC and Preferential tariff (Million kcal) >Additional Saving achieved

(After PAT obligation) (Million kcal) then

Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) = Additional Saving achieved (After PAT obligation) (Million
kcal)

If, Additional Saving achieved (After PAT obligation) (Million kcal) >0, and Thermal energy

conversion for REC and Preferential tariff (Million kcal) <Additional Saving achieved

(After PAT obligation) (Million kcal) then

Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) =Thermal energy conversion for REC and Preferential tariff

(Million kcal)

3.8 Gate to Gate Specific Energy Consumption

Gate to Gate Specific Energy Consumption in Baseline year

_ Total Energy Consumption (Million kcal)
" Total Equivalent Production (Tonnes)

3.9 Normalised Gate to Gate Specific Energy Consumption

Normalised Gate to Gate Specific Energy Consumption after REC Compliance in assessment year
_ Normalised Total Energy Consumption after REC Compliance {(Million kcal)

Total Equivalent Production (Tonnes)

(a) Total Energy Consumption in the assessment year (Million kcal)= Total Thermal Energy Used in
Power Generation (Million kcal) + Total Thermal Energy Used in Process (Million kcal) + {(Total
Electricity purchased from grid (Lakh kWh) X 860)-Electricity exported (Lakh kWh) X National
Heat Rate- 2717 kcal/kWh}/10]

(b) Normalised Total Energy Consumption in the assessment year (Million kcal) = Total Energy
Consumption in the assessment year- Notional Energy Consumption for low capacity Utilisation
(Million kcal)- Notional Energy Consumption for Product Mix (Million kcal)- Notional Energy
Consumption for Petcoke utilisation (Million kcal)- Notional Energy Consumption for Power Mix
(Million kcal)- Notional Energy Consumption for Coal Quality (Million kcal)- Notional Energy

Consumption for Low CPP PLF(Million kcal)- Notional Energy Consumption for Other
Normalisations (Environmental Concern+ Biomass/Alternate Fuel Availability+ Project Activiries+
NewLine/Unit Commissioning+ Unforeseen Circumstances) (Million kcal)+ Energy for Power
generation of a line /unit till it attains 70% of Capacity Utilisation (Million kcal)
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(©)

(d)

(e)

®

(2

Normalised Total Energy Consumption after REC compliance in the assessment year (Million
kcal) = Normalised Total Energy Consumption in the assessment year (Million kcal) + Thermal
Energy to be normalized for REC and preferential tariff power sell under REC mechanism (Million
kcal)

Normalised Gate to Gate Specific Energy Consumption after REC Compliance (kcal/kg
equivalent of Cement)

Normalised Gate to Gate Specific Energy Consumption after REC Compliance in assessment vear
= (Normalised Total Energy Consumption after REC Compliance (Million lcal))
[(Total Equivalent Production (Lakh Tonnes)x100)

Normalised Gate to Gate Specific Energy Consumption after REC Compliance (toe/Te of
Cement) =Normalised Gate to Gate Specific Energy Consumption after REC Compliance (kcal/kg of
Cement) /10000

Baseline Normalisation (toe/tonne) = Gate to Gate Specific Energy Consumption in Baseline year
(toe/tonne) — Notified Specific Energy Consumption in Baseline Year (toe/tonne)

Normalised Gate to Gate Specific Energy Consumption after REC compliance

toe
Normalised Gate to Gate Specific Energy Consumption after REC Compliance in assessment year ( :)

tonne

Normalised I'otal Energy Consumption after REC Compliance (Million kcal)

Total Equivalent Production (Tonnes)x 10

toe
— Baseline Normalisation (t )
onne

4. Sc Chlor-Alkali

Normalisation factors for the following areas have been developed in Chlor-Alkali Sector.

1
2
3.
4
5

6.
7.

Power Mix (Import & Export from/to the grid and self-generation from the captive power plant)
Fuel Quality in Captive Power Plant& Combined Heat and Power Generation (Co-Gen)
Low Plant Load Factor in CPP

Hydrogen Mix (consideration for reducing venting of Hydrogen)

OtherNormalisations

) Environmental Concern(Additional Environmental Equipment requirement due to
major change in government policy on Environment)

(i) Biomass/Alternate Fuel Unavailability
(iii) Construction Phase or Project Activities
(iv) Addition of New Line/Unit (In Process & Power Generation)
v) Unforeseen Circumstances
(vi) Renewable Energy
Gate to Gate Specific Energy Consumption

Normalised Gate to Gate Specific Energy Consumption

4.1. Power Mix
4.1.1.Power Mix Normalisation for Power Sources
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The baseline year power mix ratio will be maintained for Assessment year for Power Source and
import. The Normalised weighted heat rate calculated from the baseline year Power mix ratio will be
compared with the assessment year Weighted Heat Rate and the Notional energy will be deducted from
the Total energy assessed

The Thermal Energy difference of electricity consumed in plant in baseline year and electricity
consumed in plant during assessment year shall be subtracted from the total energy, considering the
same % of power sources consumed in the baseline year.

However, any efficiency increase (i.e. reduction in Heat Rate) in Assessment year in any of the power
sources will give benefit to the plant

Notional Energy to be subtracted from the total Energy of Plant in the assessment year is calculated as
Energy Correction for all power source in the assessment year [Million kcal]= TECPSy x (A-WHR,y

- N-WHR,y)

Where,-

TECPS y: Total energy consumption from all the Power sources (Grid, CPP, DG etc) for AY in Million kwh
A-WHR,y: Actual Weighted Heat Rate for the Assessment Year in kcal/kwh
N-WHR,y: Normalised Weighted Heat Rate for the Assessment Year in kcal/kwh

i. Normalised Weighted Heat Rate for Assessment year (kcal/kwh):
N-WHR,y= A x (D/G)+B x (E/G)+C x (F/G)

Where,-

A: Grid Heat Rate for Assessment year (AY) in kcal/kwh

B: CPP Heat Rate for AY in kcal/kwh

C: DG Heat Rate for AY in kcal/kwh

D: Grid Energy consumption for Base Line Year (BY) in Million kWh

E: CPP Energy consumption for BY in Million kWh

F: DG Energy consumption for BY in Million kWh

G: Energy Consumed from all Power sources (Grid, CPP, DG) for BY in Million kwh

(Note: Any addition in the power source will attract the same fraction to be included in the above
equation as PSiHR y x (PSiECgy/TECgy)

PSiHRy= Power Source (ith) Heat rate for AY in kcal/ kWh

PSiECgy= Power Source (ith) Energy Consumption for BY in Million kWh

TECgy=Total Energy consumption for BY in Million kWh

The Electricity Consumption from WHR is not being considered for Power Mix Normalisation)

4.1.2.Power Mix Normalisation for Power Export

Net Generation Heat of captive Power Sources of Plant to be considered for export of Power from Captive
Power Sources instead of 2717 kcal/kWh. Actual Generation Net heat rate would be considered for the net
increase in the export of power from the baseline. The exported Energy will be normalized in the
assessment year as per following calculation

Notional energy for Power export to be subtracted in the assessment year [Million kcal]
=(EXP,y -EXP3y)*[{(GnNHR,y) - 2717}1/10

Where,-

GnNHR,y: Generation Net Heat Rate for AY in kcal/kwh
EXP,y: Exported Electrical Energy in AY in Lakh kwh
EXPgy: Exported Electrical Energy in BY in Lakh kwh

4.2. Fuel Quality for CPP and Co-gen

(a) Coal Quality for CPP
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The Boiler Efficiency will be calculated for the baseline as well as assessment year with the help of Coal

analysis constituents like GCV, %Ash, %Moisture, %H and Boiler Efficiency Equation provided to calculate

the Boiler efficiency.

Hence, by keeping the Turbine heat rate constant for both the years, the CPP heat hate will be calculated for

the respective year. The Thermal Energy for the difference in heat rate of CPP will be deducted from the total

energy consumption of the plant

®

(ii)
(iii)
(iv)

)
(ii)

(iii)

@iv)

)

(vi)

(vii)

Notional Thermal Energy to be deducted in the assessment year [Million kcal] = [CPP Heat Rate in AY
(kcal/kwh)-Actual CPP Heat Rate in BY (kcal/kwh)] x CPP Generation in AY (Lakh kwh)/10

CPP Heat Rate in AY= CPP Heat Rate in BY x (Boiler Efficiency in BY/Boiler Efficiency in AY)
Boiler Efficiency in BY= 92.5-[{50xA+630 (M+9H) } /GCV] (Values are for baseline Year)

Boiler Efficiency in AY= 92.5-[{50xA+630 (M+9H) } /GCV] (Values are for assessment Year)

Where,-

A: Ashin %

M= Moisture in %

H= Hydrogen in %

GCV: Coal Gross Calorific Value in kcal/kwh

AY = Assessment year

BY = Baseline Year

CPP= Captive Power Plant
THR=Turbine Heat Rate

b. Coal Quality for Cogen

Boiler efficiency in baseline year = 92.5-[{50xA+630 (M+9H) } /GCV]
Boiler efficiency in assessment year = 92.5-[{50xA+630 (M+9H) } /GCV]

Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in BY (Factor)

=Y. {(Operating Capacity of Boilers used for Steam generation in TPH x Percentage of Coal Energy
Used in steam Generation in the boilers for Steam generation in %) / ¥°,_; Operating Capacity of
Boilers used for Steam generation (TPH)}

Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in AY (Factor)

=Y. {(Operating Capacity of Boilers used for Steam generation in TPH x Percentage of Coal Energy
Used in steam Generation in the boilers for Steam generation in %) / ¥°,_;Operating Capacity of
Boilers used for Steam generation (TPH)}

Weighted Percentage of Coal Energy Used in steam Generation (Co-Gen Boiler) in BY

=Y"% ¢ {(Operating Capacity of Boilers used for Steam generation in TPH x Percentage of Coal
Energy Used in steam Generation in the boilers for Steam generation in %) / =210n:6 Operating
Capacity of Boilers used for Steam generation (TPH)}

Weighted Percentage of Coal Energy Used in steam Generation (Co-Gen Boiler) in AY

=Zlon:6 {(Operating Capacity of Boilers used for Steam generation in TPH x Percentage of Coal
Energy Used in steam Generation in the boilers for Steam generation in %) / ¥.'’,_ Operating Capacity
of Boilers used for Steam generation (TPH)}

Weighted Average Specific Steam Consumption in BY & AY (kCal/kg of Steam)=
> .-1(Total Steam Generation at Process Boiler (Tonnes) x Specific Energy Consumption for Steam
Generation in Process Boilers (kcal/kg of steam) + Zmn=(, (Total Steam Generation at Co-Gen Boiler
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(Tonnes) x Specific Energy Consumption for Steam Generation in Co-Gen Boiler (kcal/kg of steam)} /
="' _ Total Steam generation at all process & Cogen boilers

(viii)  Normalized Specific Energy Consumption for Steam Generation (kCal/kg of Steam) =
Weighted Average Specific Steam Consumption in BY x (Boiler efficiency in BY (%)/Boiler
Efficiency in AY (%))

(ix) Difference in Specific Steam from BY to AY (kCal/kg of Steam) = Normalized Specific Energy
Consumption for Steam Generation in AY (kcal/kg of steam)-Weighted Average Specific Steam
Consumption in BY (kcal/kg of steam)

(x) Energy to be subtracted w.r.t. Fuel Quality in Co-Gen (Million kCal) = Difference in Specific
Steam from BY to AY (kcal/kg of steam)x {(Total Steam Generation of all Process Boilers in AY
(Tonnes) x Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in AY)+(
Total Steam Generation at Co-Gen Boiler in AY (Tonnes) x Weighted Percentage of Coal Energy Used
in steam Generation (Co-Gen Boiler) in AY)}/1000

Where,-

A: Ashin %

M= Moisture in %

H= Hydrogen in %

GCV: Coal Gross Calorific Value in kcal/kwh

AY = Assessment year

BY = Baseline Year

CPP= Captive Power Plant
TPH=Tonnes Per Hour

4.3. Hydrogen Mix

Normalisation for Hydrogen mix (consideration of reducing venting of Hydrogen)

Chlor-Alkali industry is having abundant of hydrogen as their by-product in the process of making Casutic Soda
Lye and is being used as fuel by many DCs which is a good practice. Normalisation factor is developed to
reduce wastage of hydrogen which can be used as a fuel in the plant. Here under are the formulae discussed for
Hydrogen Normalisation:

Case-I: This formulae will get trigger once percentage of Hydrogen vented is lesser than the minimum value of
percentage of Hydrogen vented in any base year/target year of any PAT cycles.

(i) Energy to be subtracted from total Energy Consumption (in toe) = [(% of Hydrogen vented in baseline
year of hydrogen venting- % of Hydrogen vented in assessment year) x Stiochiometric Hydrogen x
3050 x 1075] — [(% of Hydrogen used for production/others in base year) — (% of Hydrogen used for
production/others in assessment year) x Stiochiometric Hydrogen x 3050 x 1075] / 1077.

(i) % Hydrogen vented in baseline of hydrogen venting = Min % of Hydrogen venting i.e. (Hydrogen
vented/ Stiochiometric Hydrogen) in any of base/target year of all PAT cycles.

(iii) % Hydrogen vented in assessment year = % of Hydrogen venting ie. (Hydrogen vented/
Stiochiometric Hydrogen) in the assessment year of respective PAT ycle.

Stiochiometric Hydrogen (Lac NM3) = Caustic soda in baseline year (ton) x 280 / 10"5

(iv) % Hydrogen used for production/other in baseline year = (hydrogen used production / stiochiometric
hydrogen) in base year of respective PAT cycle.

(v) % Hydrogen used for production/other in assessment year = (hydrogen used production / stiochiometric
hydrogen) in assessment year of respective PAT cycle.

Case II: If, percentage (%) of product and other in the assessment period becomes lesser than the % of product
& other of the base year then:
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(i) Energy to be subtracted from total Energy Consumption (in toe) = [(% of Hydrogen vented in
baseline year of hydrogen venting- % of Hydrogen vented in assessment year) x Stiochiometric
Hydrogen x 3050 x 1075] / 1077.

(ii) % Hydrogen vented in baseline of hydrogen venting = Min % of Hydrogen venting i.e. (Hydrogen
vented/ Stiochiometric Hydrogen) in any of base/target year of all PAT cycles.

(iii) % Hydrogen vented in assessment year = % of Hydrogen venting i.e. (Hydrogen vented/
Stiochiometric Hydrogen) in the assessment year of respective PAT ycle.

(iv) Stiochiometric Hydrogen (Lac NM3) = Caustic soda in baseline year (ton) x 280/ 10"5

4.4.Low PLF compensation in CPP

Due to decreased loading, the Plant load Factor (PLF) will be worsened and affects the unit heat rate. The
comparison between baseline year and assessment year will be carried out through characteristics curve of Load
Vs Heat rate for correction factor.
Normalisation is required to compensate for the change in heat rate of CPP due to variation in PLF from the
baseline.
The Thermal Energy reduction due to low PLF in CPP is calculated as below:-
(i) Notional Thermal Energy reduction from the total energy consumption
of the plant [Million kcal] = Total Generation in Lakh kwh x Actual Gross
Heat Rate in AY (kcal/kwh)-Normalised Gross Heat Rate in AY (kcal/kwh)]

(i) Normalised Gross Heat Rate in AY [kcal/kwh]= Actual Gross Heat Rate in
AY (kcal/kwh) x (1- % increase in Heat Rate from Design Heat Rate in AY

due to external factor/100)

(iii) % increase in Heat Rate from Design Heat Rate in AY due to external factor
= (% increase in Heat Rate in AY - % increase in Heat Rate in BY) x loss

in PLF from Assessment Year due to external factor in %/100

(iv) % increase in Heat Rate from Design Heat Rate in Baseline Year = =0.0016

x( %Loading gy)"2-0.3815 x %Loading gy +21.959

(v) % increase in the Heat Rate from Design Heat Rate in Assessment Year =

=0.0016 x( %Loading »y)"2-0.3815 x %Loading,y+21.959

Where,-

AY: Assessment Year

BY= Baseline Year

%Loading gy = Percentage Loading in Baseline Year
9% Loading ,y = Percentage Loading in Assessment Year

4.5. Normalisation Others

4.5.1.Environmental Concern

Additional Environmental Equipment requirement due to major change in government policy on Environment
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The Normalisation takes place in the assessment year for additional Equipment’s Energy Consumption only if
there is major change in government policy on Environment Standard. The Energy will be normalized for
additional Energy consumption details from Energy meters. This is to be excluded from the input energy as
calculated below

Notional Thermal Energy to be deducted in the assessment year due to Environmental Concern

[Million kcal] = Additional Electrical Energy Consumed (Lakh kWh) x Weighted Heat Rate
(kcal/kwh)/10+ Additional Thermal Energy Consumed (Million kcal)

4.5.2.Biomass/ Alternate Fuel Unavailability w.r.t Baseline Year

The Normalisation for Unavailability for Biomass or Alternate Fuel is applied in the baseline year. The energy
contained by the fossil fuel replacement will be deducted in the assessment year

Notional Thermal Energy to be deducted in the assessment year due to Biomass/Alternate Fuel
Unavailability [Million kcal]
= FFB sy GCVBgy /1000 + FFSA .y X GCVSAgy /1000 + FFB Ay x GCVLARy/1000

Where,-

FFB,y= Biomass replacement with Fossil fuel due to un-availability used in the process in Assessment
Year (Tonnes)

GCVBgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

FFSA,y= Solid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process in
Assessment Year (Tonnes)

GCVSAgy: Gross Calorific Value of Solid Alternate Fuel in Baseline Year (kcal/kg)

FFB,y= Liquid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process
in Assessment Year (Tonnes)

GCVLAgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

4.5.3.Construction Phase or Project Activities

The energy consumed during construction phase or project activities are non-productive energy and hence
will be subtracted in the assessment year. The energy consumed by the equipment till commissioning will

also be deducted in the assessment year

Notional Thermal Energy to be deducted in the assessment year due to Construction Phase
or Project Activities [Million kcal]= Electrical Energy Consumed due to commissioning of
Equipment (Lakh kwh) x Weighted Heat Rate (kcal/kwh)/10+ Thermal Energy Consumed due to

commissioning of Equipment (Million kcal)

4.5.4.Addition of New Line/Unit (In Process and Power Generation)

In case a DC commissions a new line/production unit before or during the assessment/target year, the
production and energy consumption of new unit will be considered in the total plant energy consumption
and production volumes once the Capacity Utilisation of that line has touched / increased over 70%.
However, the energy consumption and production volume will not be included till it attains 70% of
Capacity Utilisation. Energy consumed and production made (if any) during any project activity during

the assessment year, will be subtracted from the total energy and production in the Assessment year.
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Similarly, the same methodology is applied on a new unit installation for power generation (CPP) within

the plant boundary.

®

(ii)

Thermal Energy Consumed due to commissioning of New process Line/Unit till it attains 70
per cent. of Capacity Utilisation to be subtracted in assessment year (Million kCal) =
(Electrical Energy Consumed due to commissioning of New process Line/Unit till it attains 70 per
cent. of Capacity Utilisation (Lakh kWh) x Weighted Average Heat rate in AY (kcal/kwh)/10) +
Thermal Energy Consumed due to commissioning of New Process Line/Unit till it attains 70 per

cent of Capacity Utilisation (Million kcal)

The Production during commissioning of New Process Line/Unit will be subtracted from the total
production of plant.

Thermal Energy Consumed from external source due to commissioning of New Line/Unit till
it attains 70 per cent of Capacity Ultilisation in Power generation to be subtracted in the
assessment year (Million kcal) = (Electrical Energy Consumed from external source due to
commissioning of New Line/Unit till it attains 70 per cent of Capacity Utilisation in Power
generation (Lakh kWh) x Weighted Average Heat rate in AY (kcal/kwh)/10) + Thermal Energy
Consumed due to commissioning of New Line/Unit till it attains 70 per cent of Capacity

Utilisation in Power generation (Million kcal)

(iii) Steam Generation till new Line/Unit attains 70 per cent. Capacity Utilisation (CPP/Co-Gen)

to be added in the assessment year (Million kCal) = {(Steam Generation till new Line/Unit
attains 70 per cent. Capacity Utilisation (Tonne) * Steam specific energy consumption (kcal/kg of

steam) }/1000

(iv) Thermal Energy to be added in the assessment year for Power generation of a line /unit till it

attains 70 per cent. of Capacity Utilisation (Million kcal)= Net Electricity Generation till new
Line/Unit attains 70 per cent. Capacity Utilisation (Lakh kWh) x Weighted Heat Rate
(kcal/kwh)/10

Where,-
AY: Assessment Year

4.5.5.Unforeseen Circumstances

The Normalisation is required for Energy system of a plant, if the situation influences the Energy
Consumption, which cannot be controlled by Plant Management and is termed as Unforeseen
Circumstances. The Energy consumed due to unforeseen circumstances to be deducted in the assessment

year

Thermal Energy consumed due to unforeseen (Million kcal) = (Electrical Energy to be
Normalized in AY x Weighted Average Heat rate in AY (kcal/kWh)/10) + Thermal Energy to be
Normalized (Million kcal)
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4.5.6.Renewable Energy

The quantity of exported power (partially or fully) on which Renewable Energy Certificates have
been earned by Designated Consumer in the assessment year under REC mechanism shall be treated as
Exported power and Normalisation will apply. However, the normalized power export or deemed injection

will not qualify for issue of Energy Saving Certificates under PAT Scheme.

The quantity of exported power (partially or fully) from Renewable energy which has been sold at a
preferential tariff by the Designated consumer in the assessment year under REC mechanism shall be treated
as Exported power. However, the normalized power export will not qualify for issue of Energy Saving
Certificates under PAT Scheme.
(i) Target Saving to be achieved (PAT obligation) (Million kcal) = Equivalent Major Product Output
as per PAT scheme Notification (Tonnes) in BY x Target Saving to be achieved (PAT obligation)
(TOE/Te) x 10

(ii) Target Saving achieved in assessment year (Million kcal)= [Gate to Gate Specific Energy
Consumption in BY (TOE/Te)-Normalized Gate to Gate Specific Energy Consumption in AY
(TOE/Te)] x Equivalent Major Product Output in tonnes as per PAT scheme Notification (Tonnes)
x10

(iii) Additional Saving achieved (After PAT obligation) (Million kcal) = Target Saving Achieved in
AY (Million kcal) - Target Saving to be achieved (PAT obligation) in BY (Million kcal)

(a) Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment

year =0

Thermal energy conversion for REC and Preferential tariff (Million kcal)= [Quantum of
Renewable Energy Certificates (REC) obtained as a Renewal Energy Generator (Solar & Non-
Solar)(MWh) + Quantum of Energy sold under preferential tariff (MWh)] x 2717/1000

(b) Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment
year #0
Thermal energy conversion for REC and Preferential tariff (Million kcal)= [Quantum of
Renewable Energy Certificates (REC) obtained as a Renewal Energy Generator (Solar & Non-
Solar)(MWh) + Quantum of Energy sold under preferential tariff (MWh)] x Steam Turbine Net
Heat Rate in AY (kcal/kwh)/1000

(c) If, Additional Saving achieved (After PAT obligation) (Million kcal) <=0,
Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) = 0,
(d) If, Additional Saving achieved (After PAT obligation) (Million kcal) >0, and Thermal energy
conversion for REC and Preferential tariff (Million kcal) >Additional Saving achieved (After PAT
obligation) (Million kcal) then
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Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) = Additional Saving achieved (After PAT obligation)
(Million kcal)

(e) If, Additional Saving achieved (After PAT obligation) (Million kcal) >0, and Thermal energy
conversion for REC and Preferential tariff (Million kcal) <Additional Saving achieved (After PAT
obligation) (Million kcal) then

Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) =Thermal energy conversion for REC and Preferential

tariff (Million kcal)

4.6. Gate to Gate Specific Energy Consumption

Gate to Gate Specific Energy Consumption in Baseline Year

(rate ta (zate Sperific Energy Censumption in Baseline year (Million keal)
Total Energy Consumption (Million kcal)

Total Equivalent Production (Tonres)

TOE
Gate to Gate Specific Energy Consumption in 5aseline year {T}

Total Energy Consumption (Million kcal)
" Total Equivalent Production(Tonnes)x10

4.7.Normalised Gate to Gate Specific Energy Consumption

(i) Normalised Total Energy Consumption in the assessment year (Million kcal) = Total Energy
Consumption in the assessment year - Notional Energy Consumption for Power Mix (Million kcal) -
Notional Energy Consumption for Coal Quality (Million kcal) - Notional Energy for Hydrogen venting
reduction (Million kcal) - Notional Energy Consumption for Low CPP PLF(Million kcal)-Notional
Energy Consumption for Other Normalisations (Environmental Concern+ Biomass/Alternate Fuel
Availability+ Project Activities+ New Line/Unit Commissioning+ Unforeseen Circumstances) (Million

kcal)

(ii)) Normalised Total Energy Consumption after REC compliance in the assessment year (Million
kcal) = Normalised Total Energy Consumption in the assessment year (Million kcal) + Renewable

Energy Certificates Assessment under PAT Scheme (Million kcal)

(iii) Baseline Normalisation (TOE/T) = Gate to Gate Specific Energy Consumption in Baseline year

(TOE/T) — Notified Specific Energy Consumption in Baseline Year (TOE/T)
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Normalised Gate to Gate Specific Energy Consumption after REC Compliance in assessment year
= (Normalised Total Energy Consumption after REC Compliance (Million kcal))
J(Tatal Equivalent Production (Tonnes))

5. Sd Fertilizer

Normalisation factors for the following areas have been developed in Fertilizer Sector.

e o

Low Capacity Utilisation

Cold Startup of the Plant after forced shutdown
Use of Naptha

Catalyst Reduction

Deterioration in quality of coal

Additional Provisions

Gate to Gate Specific Energy Consumption
Normalised Gate to Gate Specific Energy Consumption

5.1. Low capacity utilisation

Lower capacity Utilisation due to following reasons has been considered for Normalisation (i) Shortage of raw
material including feed, fuel, water, electricity etc. (ii) high cost of inputs leading to unviable urea production
beyond certain capacity (iii) major equipment failure (iv) force majeure i.e. factors like shortage of raw
materials (mainly the gas), decline in market demand, change in Govt. policy etc. which are beyond the control
of Designated Consumers. These factors may force the plant to be operated at lower capacity, thus causing

adverse effect on energy consumption. In such cases, Normalisation shall be allowed as follows:

(i) Pre-requisites for Normalisation

(a)

(b)
@

an

Designated Consumers shall furnish detailed and convincing reasons with supporting documents for reduction in
capacity Utilisation, due to factors, beyond their control.

Following criteria shall be adopted:-

No compensation shall be allowed if the capacity Utilisation of urea plant on annual basis is 95 per cent.or
above.

Compensation shall be allowed for capacity Utilisation between 70-95 per cent.

(III) Below 70 per cent., the data shall be discarded.

(©)

(d)

(e)

The claim will be based on Technical operating data (TOP), which is being reported to

Fertilizer Industry Coordination Committee (FICC) of Department of Fertilizers, Govt. of India.

Normalisation due to low capacity Utilisation will be considered only in one of the plants i.e.either ammonia or
urea.

Subsequent to the baseline year i..2007-10, some DCs have carried out major revamp of their plant for capacity
enhancement in line with New Investment Policy for urea notified by the Govt. in 2008. Govt. recognized

enhanced capacity, while reimbursing cost of production under the pricing policy. The enhanced capacity shall
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be considered, while calculating capacity utilisation for normalisation, subject to confirmation from DoF,
Government of India and also verification certificate issued by an Accredited Energy Auditor to Designated
Consumer which seeks to declare their enhanced installed capacities, production and energy use. Cost of this
audit will be borne by the Designated Consumer. Check tests of such verification could be carried at by BEE, if
needed.

(f) Some plants are having ammonia plant capacity higher than the quantity of ammonia required for urea
production and thus, diverting surplus ammonia for production of other products or direct sales. In such cases,
due to Govt. policy and/or market conditions, consumption of surplus ammonia for production of other products
becomes unviable and under these circumstances, ammonia plant is operated at lower capacity, thus resulting in
higher energy consumption per MT of ammonia, which also get transferred to urea, even if the urea plant is
operated at full load; Normalisation shall be allowed.

(g) In case of ammonia / urea complex having ammonia capacity matching with urea Production, capacity
Utilisation of urea plant shall be considered.

(ii) Calculation of normalisation factor

(a) Based on the operating data collected from plants at 100%, 85% and 70% plant load, average normalisation
factor works out to be 0.02 Gceal per MT of urea per percentage reduction in plant load below 95 percent.up to
70 percent.
(b) Impact of Lower Capacity utilisation shall be worked out as follows:-
(1) Maximum permissible value (Gcal/ MT urea) = (95 - % Capacity utilisation) * 0.02.
(i1) Actual unproductive energy (Gcal/ MT urea) = Annual Energy, Gecal/MT of Urea - Weighted Average
of Monthly Energy Consumptions ,GCal/MT urea for the months with Capacity Utilisation of 100% or
more

(iii) Lowest of the either (a) or (b) shall be considered for allowing the impact of lower capacity utilisation.

5.2. Cold startup of the plant after forced shut down

In case of sudden failure of a critical equipment, or external factors (as notified), ammonia plant undergoes a
forced shut down. Restarting the plant from cold conditions (Cold start up), consumes unproductive energy and
shall be normalised.

(i) Pre-requisites for Normalisation

(a) List of Critical Equipment:
The list of critical equipment failure of which leads to complete shutdown of plant and consequent
cold start up, allowed under this Normalisation factor is given below :-

@) Primary Reformer

(i) Secondary Reformer

(iii)  Heat Exchange Reformer

(iv)  Reformed Gas Boiler

) Carbon dioxide absorber and stripper

(vi)  Air, Refrigeration and synthesis compressors
(vii)  Synthesis converters

(viii) Synthesis Gas Waste Heat Boilers

(ix)  High pressure urea reactor, stripper and carbamate condenser
x) Carbon dioxide compressor

(xi)  Utility boiler furnace
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(xii)  Gas turbine/HRSG

(xiii) Cooling Tower

(xiv) Major Fire leading to complete shutdown of plant and cold startup
(xv)  Turbo generator along with GTG

(xvi) Purifier

(xvii) CO Shift Converter

(b) The Designated Consumer (Designated Consumer) shall furnish a detailed report on failure of such
equipment and its impact on energy consumption. The Designated Consumer shall declare with back
up documentation, what portion of such unproductive consumption during the month is due to cold
shutdown and startup activity.

(c) This actual energy loss due to shut down and cold startup in Gecal/MT of Urea shall be compensated,
subject to maximum of 0.03 Gecal/MT of Urea.

(ii) Calculation of normalisation factor

(a) Energy loss during the month(s) for which additional cold startup is being claimed shall be calculated
as follows:-

(i) (Monthly Energy per MT of Ammonia during the month — Weighted Average Monthly
Energy Consumption per MT of Ammonia for the months with 100% on-stream days) X
Monthly Ammonia production for the month of Startup.

(i1) This Energy Loss shall be divided by Annual Urea Production to identify totalunproductive
loss in a month.

(iii) The Designated Consumer shall declare what portion of such unproductive consumption
during the month is due to cold shutdown and startup activity.

(iv) This actual energy loss due to shut down and cold startup in Gcal/MT of Urea shall be

compensated, subject to maximum of 0.03 Gcal/MT of Urea.

5.3.Use of Naphtha

1. Using part naphtha involves additional energy consumption as follows:-
(a) For each startup of facilities to use naphtha as feed including pre-reformer
(b) For the period of use of naphtha as feed
(c) For the period of use of naphtha as fuel
2. Designated Consumers shall furnish detailed and convincing reasons with supporting documents for use of
naphtha due to non-availability of gas on account of factors, beyond their control.

(i) Pre-requisites for Normalisation

(a) As per directives from Department of Fertilizers, Govt. of India, use of naphtha is to be
discontinued in phased manner. As such, use of naphtha is not foreseen. However, provision is
being made, in case naphtha has to be used due to shortage of natural gas in future, with
permission from DoF.

(b) In case of use of naphtha, Designated Consumer will furnish details regarding Non-availability of

gas, leading to use of naphtha.
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54.

(ii) Calculation of normalisation factor

Following formula shall be used

Energy loss (Gcal /MT Urea) = (185*S + 0.625 * Ngeeq + 0.443 * Ny,) / urea production in MT
S=1 if naphtha is used as feed in startup

S=0 if naphtha is not used as feed in startup

NEeed= quantity of naphtha used as feed in MT.

NEwel= quanity of naphtha/LSHS/FO used as fuel in MT.

Catalyst reduction

Fresh catalyst is in oxidized form and needs to be reduced with synthesis gas, wherein hydrogen reacts with
oxygen and gets converted into water. Whole plant is operated at 60-80% load for around 48 to 120 hours,
depending upon type and quantity of catalyst.

Thus, replacement/reduction of ammonia synthesis and CO shift catalysts consumes large amount of
unproductive energy. Therefore, Normalisation due to replacement / reduction of these catalysts will be allowed.

(i) Pre-requisites for Normalisation

(a) In case of ammonia synthesis catalyst, in the older plants, oxidized form of the catalyst is used which
takesaround 4-5 days for reduction, causingcorresponding un-productive energy consumption. Presently,
“Pre-reduced catalyst” is also available, which is expansive but takes around 48 hours forreduction, thus
consuming lesser un-productive energy. This aspect will be takencare,while calculating Normalisation
factor.

(b) This will be considered subject to certification by DCs and furnishing to BEE information as follows:

(I) Year in which the catalyst were last changed along with copies of purchase order, last placed with
the vendor , time taken in commissioning of catalyst , facts and figures clearly indicating and
quantifying rise in the energy consumption of plant due to the replacement of this catalyst.

(II) Copies of purchase orders placed by units with the vendors for supply of fresh catalysts.

(ii) Calculation of Normalisation factor

Adjustment shall be allowed on the basis of actual plant data, subject to a maximum of 0.04 Gcal/MT of Urea.

5.5. Deterioration in quality of coal

The quality of indigenous coal has been deteriorating gradually, thus affecting boiler efficiency adversely. The
reduction in boiler efficiency due to poor quality of coal shall be compensated.

(i) Pre-Requisites for Normalisation

Weighted average of three years data shall be worked out. In case there is significant
variation,thenNormalisation factor shall be applied based on the actual impact due to the variation.

(ii) Calculation of Normalisation factor

(a) Quality of coal affects boiler efficiency, which shall be calculated by following empirical
formula:-

i. Boiler Efficiency = 92.5 — ((50¥*A+630(M+9H)) / GCV.
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Where,-

A = Ash content of coal (%)

M = Moisture (%)

H = Hydrogen ( %)

GCV =Kcal/Kg

(b) Boiler efficiency shall be converted into specific energy consumption, as follows:

Additional Energy Consumption, Gcal/MT of Urea = Energy of Coal per MT of Urea in Target

Year, Gecal/MT of Urea * (Boiler Efficiency in Base Year — Boiler Efficiency in Target Year)/Boiler
Efficiency in Target Year.

5.6. Additional provisions

(i) Normalisation factors to be applied during assessment year, shall also be applied on baseline datafor
2014-15.

(ii) Provision of Normalisation factors is intended solely to save plants from penalties for non-achieving
the saving targets, for reasons which are beyond the control of DCs. However, availing of any of the
Normalisation factors shall render the DC ineligible for issuance of E-certificates under PAT scheme.

(iii) Designated Consumers claim will be examined based on Technical Operating Data (TOP), which is
being reported to Fertilizer Industry Coordination Committee (FICC) of Department of Fertilizers,
Govt. of India as well as by accredited energy auditors designated by Bureau of Energy Efficiency
(BEE).

(iv) Normalisation factor formulated by technical committee shall be applicable in complex fertilizer.

5.7. Gate to Gate Specific Energy Consumption

Gate to Gate Specific Energy Consumption in Baseline Year

Gate to Gate Specific Enzrgy Consumption in Baseline vear (Geal /Tonne)
__ Total Energy Consumption (Million xcal)

Toiw! Bywivalent Produclion (Torrnes)

TOE
Gate to Gate Specific Energy Consumption in 5aseline year {T}

Total Energy Consumption (Geal)

~ Total Egquivalent Production (Tonnes)x10

5.8. Normalised Gate to Gate Specific Energy Consumption
i.  Normalised Total Energy Consumption in the assessment year (Gcal) = Total Energy Consumption in the

assessment year (Gcal) — Notional Energy for Normalisation (Gcal)

ii. Baseline Normalisation (TOE/T) = Gate to Gate Specific Energy Consumption in Baseline year (TOE/T) —
Notified Specific Energy Consumption in Baseline Year (TOE/T)
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TOE

Gate to Gate Specific Enesrgy Consumption in Assessment year (T)

Total Energy Consumption (Geal)
" Total Equivalent Production (Tonnes)x10

) L. TOE
— Baseline normalisation (Tj

6. Se;: Iron and Steel (Integrated Steel Plant)

Normalisation factors for the following areas have been developed in ISP Sub Sector of Steel,

1. Raw Material Quality

1.1 Coke Ash for Blast and Corex Furnaces

1.2 Alumina in sinter/pellet

1.3 Alumina in Blast Furnace/Corex burden

Coke Mix

Power Mix ( Imported & Exported from/ to the grid and self-generation from the captive power plant)
Process Route Change

Product Mix

Start/Stop

A S A

Normalisation Others

7.1 Environmental Concern (Additional Environmental Equipment requirement due to major
change in government policy on Environment)

7.2 Biomass/Alternate Fuel Unavailability

7.3 Construction Phase or Project Activities

7.4 Addition of New Line/Unit (In Process & Power Generation)
7.5 Unforeseen Circumstances
7.6 Renewable Energy

8. Gate to Gate Specific Energy Consumption

1. Raw Material Quality

1.1 Coke and Coke Ash for Blast and Corex Furnaces

When high ash coals are used, energy losses increase as more moisture evaporated, and extra heat losses occur in the
form of hot ash in the discharged coke as well as hot slag discharged in the Blast and Corex Furnaces. Furthermore,
overall energy losses by radiation from the batteries will increase as more batteries are needed to compensate for the
lower carbon yield. These radiation losses will be accompanied by further, waste gas heat losses.
Energy consumption changes due to change in coal and coke ash % in Blast and Corex Furnaces, correspondingly
changes the Plant Energy performance and hence require Normalisation as per calculation below:
Normalisation Equation for ash component of coal & coke charged / injected in Blast Furnace & Corex.
The SEC to be subtracted in the assessment year as per following equation

N-SECCAAY=
{0.00149 x ( Ash“®,y - Ash®®zy) x COKE"E,y x PR® ¢}
+  {0.00145 x (Ash“t,y - Ash® gy ) x COAL"E,y x PR®F )
+  {0.0023 x (Ash““,y - Ash® 5y ) x COAL®C,y x PR¥\y }
+  {0.00236 x ( Ash“®,y - Ash®;y) x COKEHC,y x PR,y }
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+  {0.0142 x (Ash®,y - Ash“3y) x COKE®®,y x SEC™"\y x PR"" v }
+  {0.0148 x (Ash,y - Ash®py) x COAL®®y x SEC*™,y x PR*"y }
+  {0.00671 x (Ash®“4y - Ash®"y) x COAL"®®,y x SEC™""\y x PR,y }
+  {0.00645 x ( Ash“®,y - Ash“®;y) x COKERC,y x SECS?,y x PR%\y }
+ [{([1+{0.0161x (Ash™,y - Ash®py) } Ix[1-{0.00481 x (Ash® 4y - Ash®™gy) }1) -1} x SEC®,y x
(PR,y+ PR 4y) ]
+ [{0.0161 x (Ash®™,y - Ash““3y) } x SEC"C x (CR"™ v+ CR"",y) ]
N-SEC**,y = Coal & Coke Ash Normalized component of Specific Energy Consumption in Assessment Year for Ash
Normalisation in Geal/tcs
Ash,y = Weighted Average of Ash in Coke charged to BF & Corex in Assessment Year in %(Weight/Weight)
Ash gy = Weighted Average of Ash in Coke charged to BF & Corex in Baseline Year in %(Weight/Weight)
Ashyy = Weighted Average Ash in Coalcharged in BF & Corex in Assessment Year in %o(Weight/Weight)
Ash gy = Weighted Average of Ash in Coalcharged in BF & Corex in Baseline Year in %(Weight/Weight)
COKE™,, = Specific Heat input though coke in BFin Assessment Year in Geal/tHM
COAL™,, = Specific Heat input though coal in BFin Assessment Year in Geal/tHM
COAL"C,y, = Specific Heat input though coal in Corex in Assessment Year in Geal/tHM
COKE"C,; = Specific Heat input though coke in Corex in Assessment Year in Geal/tHM
PR®,, = Balanced Production Ratio of Blast Furnacesin Assessment Year in tHM/tcs
PR,y = Balanced Production Ratio of Corex in Assessment Year in tHM/tcs
COKE®®,, = Specific Coke input rate in Blast Furnaces in Assessment Year in tcoke/tHM
COAL®®,, = Specific Coal input rate in Blast Furnaces in Assessment Year in tcoal/tHM
COAL®,, = Specific Coal input rate in Corex in Assessment Year in tcoal/tHM
COKE®“,, = Specific Coke input rate in Corex in Assessment Year in tcoke/tHM
SECS*",y, = Specific weighted average Energy Consumption in Sinter & Pellet Plants together in Assessment Year
in Geal/ts&p
= {(PR* yyx SEC"1y) + (PR yyx SEC?" sy)+ (CR™ yyx SEC™" sv)} / (PR* sy + PR sy + CR™ 4y)
Where,-
PR*,y = Balanced Production Ratio of Sinter Plants in Assessment Year in tsinter/tcs
SEC*"yy =  Specific energy consumption in Sinter Plants in Assessment Year in Geal/tsinter
PR°"\y =  Balanced Production Ratio of Own Pellet Plants in Assessment Year in tpellet/tcs
SEC?",y = Specific energy consumption in Own Pellet Plants in Assessment Year in
Gcal/tpellet
CR™,y =  Consumption Ratio of Purchased Pellet in Assessment Year in tpellet/tcs
SEC™,y =  Default specific energy consumption of Purchased Pellet in Assessment Year in
Gcal/tpellet (= 0.50)
SEC° v = Specific Energy Consumptionin Coke Ovens in Assessment Year in Geal/t gross coke
PR,y = Balanced Production Ratio of Own Coke consumed in BF in Assessment Year in t gross coke/tcs
PR,y = Balanced Production Ratio of Own Coke consumed in Corex in Assessment Year in t gross coke/tcs
SEC™ .y = Specific Energy Consumption of Purchased Coke in Gcal/tcoke(= 0.96)
CR™,y = Consumption Ratio of Purchased Coke used in BF in Assessment Year in t coke/tcs
CR™ 4y = Consumption Ratio of Purchased Coke used in Corex in Assessment Year in t coke/t

1.2 Alumina in Sinter/ Pellet
The major energy is consumed in the form of solid fuel (coke breeze and anthracite coal) for agglomeration. In case,
alumina in iron ore fines and lumps is increased, it results in additional energy consumption at sintering in the form
of additional usage of fluxes. Increase in Alumina from 1% to 2% in Sinter results in increase in coke breeze
consumption from 48 kg/t to 59 kg/t of gross sinter. The relationship of increase in Alumina in Sinter and coke
breeze consumption is not linear but increases with increase in Alumina in exponential way.
Thus for every 1% increase of Al,O; in Sinter shall result in increase in carbon rate of 7.5 kg/tonne of gross sinter.
This will be equated to 7.5 kg/t gross sinter x 8.08 Mcal/kg carbon = 61 Mcal/t gross sinter in energy terms
Assumption: Pellet performs similar function as Sinter with same impact of alumina in Pellet on SEC
Accordingly, the following formulae are proposed for Normalisation of Alumina in Sinter/Pellet as below:

Normalised Specific Energy Consumption for Alumina in Sinter/Pallet to be subtracted in the assessment year will be:
N-SEC*S,,=0.061 x [(Al%,, - Al%,,) x PR,y + (AI",, - Al";,) x PR®"sy]
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Where,-

N-SEC*’,y = Alumina in Sinter/Pellet Normalized Component of Specific Energy Consumption during
assessment year (Gceal/tcs)

Al ,y= ALOj; Contentin Sinter during assessment year in % (Weight/Weight, Dry)

Alsgy= ALOj; Contentin Sinter during base line year in % (Weight/Weight, Dry)

Al”\y= ALLO; Contentin Pellet during assessment year in % (Weight/Weight, Dry)

Al yy= AlL,O; Contentin Pellet during base line year in % (Weight/Weight, Dry)

PR*" ;= Balanced Production Ratio of Sintering Plant during assessment year in tsinter/tcscalculated
as per WSA methodology

PR = Balanced Production Ratio of Own Pellet Plant during assessment yearin tpellet/tcs calculated

as per WSA methodology

1.3 Alumina in Blast Furnace /Corex burden

Increase of Alumina in BF burden due to higher Al,O; in Sinter, Pellet and lump Iron Ore results in decline in hot
metal output, high slag rate, reduced output and increased energy consumption through coke rate. Based on the above
study, correlation of Alumina in Sinter with Blast Furnace carbon rate was conducted. As per the study, every 1%
increase of Alumina in BF burden, carbon rate in Blast Furnaces increases by 11.5 kg/t of Hot metal.

For every 1% increase in Al,O; in BF burden shall result in carbon rate of 11.5 kg/ ton of hot metal. This will be
equated to 11.5 kg/thm x 8.08 Mcal/kg carbon=93 Mcal/thm in energy terms.

Assumption: Corex perform same function as the Blast Furnace with same impact if Alumina in burden on SEC

The Normalisation calculation for Alumina in Blast Furnace/Corex burden in terms of SEC is given below Normalised
Specific Energy Consumption for Alumina in Blast Furnace/Corex burden to be subtracted in the assessment year will
be

N-SEC*?,,=0.093 x [(AI"®,, -AI®®;)) x PR®" sy + (A1, -AI®; ) x PR™,y]

Where,-

N-SEC*®,y = Alumina in Corex/Blast Furnace burden Normalized Component of Specific Energy
Consumption during assessment year (Gcal/tcs)

AlP2,y= ALL,O; Contentin Blast Furnace Burden from Sinter, Pellet and Lump Ore during assessment year
in % (Weight/Weight, Dry)

AP 4y= ALO; Contentin Blast Furnace Burden from Sinter, Pellet and Lump Ore during base line year in
% (Weight/Weight, Dry)

Al®®\y= ALO; Contentin Corex burdenfrom Sinter, Pellet and Lump Ore during assessment year in %
(Weight/Weight, Dry)

Al®gy= ALO; Contentin Corex burdenfrom Sinter, Pellet and Lump Ore during base line year in %
(Weight/Weight, Dry)

PR® ,y= Balanced Production Ratioof Blast Furnaces during assessment year in tHM/tcs calculated as
per WS Amethodology

PR,y= Balanced Production Ratio of Corex during assessment year in tHM/tcs calculated — as per
WSA methodology

2. Coke Mix

Certain energy is required to produce coke from coal in the Coke Ovens. This value varies widely from plant to plant,
depending upon its vintage, technology used and health. For example, Indian Coke Ovens are reported to consume about
1.6+0.6 Geal / t coke. This is OK for a plant having Coke Ovens inbuilt. But what value is to be taken if a plant instead
of producing its own coke imports / purchases its total requirement? World Steel Association recommends the default
coke making energy termed as ‘upstream energy’ to be 4 GJ /t coke (0.96 Gceal / t coke) [ refer pg 16, Annexure 4 of
“CO, EMISSIONS DATA COLLECTION, User Guide, Version 6” of World Steel Association ], which is much less than
the lowest energy consumed by an Indian plant.
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Thus, there is a possibility that a plant, by closing, totally or partially, its own inefficient Coke Ovens and importing /
purchasing coke, can have reduced SEC in the assessment year. On the contrary, a plant which was importing /
purchasing coke during the base year and started producing its own coke in its newly built Coke Ovens during the
assessment year will have an increased SEC. To counter these situations, so that a plant’s SEC is not reduced just by
outsourcing conversion of coal to coke or a plant’s SEC is not increased just by installing a coal to coke conversion plant
within its premises, the coke-mix, i.e. coke produced internally and those imported, needs to be normalised.

However, to encourage adoption of energy efficient technologies or practices, whereby consumption of coke to produce 1
tonne of crude steel, is reduced, the total coke (i.e. coke produced internally and those imported / purchased) required for
producing 1 tonne of crude steel will not be normalised.

The normalisation is to be effected by only changing the ratio of coke-mix (i.e. coke that is produced internally to that
imported / purchased) in the Assessment Year to that of the Base Year, while keeping the total balanced coke production
ratio requirement in Assessment year same.

Consider a steel plant having a total balanced coke production ratio requirement of BP¥ t coke / t crude steel, of which,
BP?C t coke / t crude steel is generated internally from own Coke Ovens consuming SEC?C Geal / t coke produced (on
Net Calorific Value basis), while the remaining BP'C t coke / t crude steel is consumed from imported or purchased coke
with default attributable upstream specific energy consumption of SEC'® Gcal / t coke (which as per WSA is 0.96 GCal /
t coke). Thus,

BP¥ = BP°C + BP'C

Then, the plant’s SEC component for coal to coke conversion energy will be
(BPOCBY X SECOCBY) + (BPICBY X SECIC) in the Base Year
(BPC,y x SECC,y) + (BP'“,y x SEC'®) in the Assessment Year

Note: SEC' is constant for Base Year and Assessment Year

Normalisation Equation

N-SEC™M,y
= [SEC®Cyx {BP°C,y — (BP? gy x BP™®,y / BP4y)}] + [SEC™ x {BP'"y — (BP'“gy x BP“X,y / BPXy)}]

N-SEC™,, = Coke-Mix normalized Specific Energy Consumption in Assessment Year in Geal/tcs
SEC°C,y = Net Specific Energy Consumption in Own Coke Ovens in Assessment Year in Geal / t coke
SEC'® = Default Upstream Specific Energy Consumption in Coke Ovens in Gcal / t coke

= 0.96 Gcal/t coke
BP°,, = Balanced Production Ratio of own Coke Ovens in Assessment Year in t coke/tcs
BP'“,y = Balanced Production Ratio of imported coke in Assessment Year in t coke/tcs
BP%C,, = Balanced Production Ratio of own Coke Ovens in Base Year in t coke/tcs
BP'“yy = Balanced Production Ratio of imported coke in Base Year in t coke/tcs
BP%,, = Total Balanced Production Ratio of coke in Assessment Year in t coke/tcs

= BP%y+ BP'y
BP%,, = Total Balanced Production Ratio of coke in Base Year in t coke/tcs

= BPOCBY + BPICBY

3. Power Mix

3.1 Power Mix Normalisation for Power Sources

The baseline year power mix ratio will be maintained for Assessment year for Power Source and

import. The Normalised weighted heat rate calculated from the baseline year Power mix ratio will be
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compared with the assessment year Weighted Heat Rate and the Notional energy will be deducted from
the Total energy assessed

The Thermal Energy difference of electricity consumed in plant in baseline year and electricity
consumed in plant during assessment year shall be subtracted from the total energy, considering the
same % of power sources consumed in the baseline year.

However, any efficiency increase (i.e. reduction in Heat Rate) in Assessment year in any of the power
sources will give benefit to the plant

Specific Energy Correction in the assessment year in terms of Gcal/tcs to be subtracted in the SEC of Plant is
calculated as
(6)) Specific Energy Correction for all power source in the assessment year [Gcal/tcs]=

N-SECPSAY= [TECAY X (AWHRAy-NWHRAy)/TCSPAYx1000]
Where,-
N-SEC™ 1y: Power Source Mix Normalised Specific Energy Consumption in Assessment Year in Gcal/tcs
TEC,y: Total energy consumption from all the Power sources (Grid, CPP, DG) for AY in Mwh
AWHR ,y: Actual Weighted Gross Heat Rate for the Assessment Year in kcal/kwh
NWHR,y: Normalised Weighted Gross Heat Rate for AY in kcal/kwh (As per Equation 1)
TCSP,y: Total Crude Steel Production in Tonnes

(i1) Normalised Weighted Heat Rate for Assessment year (kcal/kwh):
N-WHR v= A x (D/G)+B x (E/G)+C x (F/G) + H x (I/G) +J x (K/G)

Where,-

A: Grid Heat Rate in Assessment year (AY) in kcal/lkwh = 2400 kcal/kwh
B: CPP Gross Heat Rate in AY in kcal/kwh

C: DG Gross Heat Rate in AY in kcal/kwh

H: Gas Gross Turbine (GT) Heat Rate in AY in kcal/kwh

J: Gas Generator (GG)Gross Heat Rate in AY in kcal/kwh

D: Grid Energy consumption in Base Line Year (BY) in Million kwh

E: CPP Energy consumption in BY in Million kwh

F: DG Energy consumption in BY in Million kwh

I: GT Energy consumption in BY in Million kwh

J: GG Energy consumption in BY in Million kwh

G: Energy Consumed from all Power sources (Grid, CPP, DG, GT, GG) for BY in Million kwh

3.2 Power Mix Normalisation for Power Export

Net Heat Rate of CPP to be considered for export of Power from CPP instead of 2400 kCal/kWh. Actual CPP
heat rate would be considered for the net increase in the export of power from the baseline.

The specific energy consumption to be subtracted in the assessment year in terms of Gceal/tcs as per following
equation

SEC™ \y=[{(EXP,y x ((GHR,y/(1-APC4y/100))-2400)}/(TCSP,y x  1000)] —[{(EXPgyx
((GHRgy/(1-APCgy/100))-2400)}/TCSPgy]

Where,-

N-SEC™* y: Power export Normalised Specific Energy Consumption in Assessment Year in Geal/tcs
SEC y: Specific Energy Consumption in Assessment Year in Geal/tcs

GHR,y: CPP Gross Heat Rate in AY in kcal/lkwh

GHRgy: CPP Gross Heat Rate in BY in kcal/lkwh

EXP,y: Exported Electrical Energy in AY in Mwh

EXPgy: Exported Electrical Energy in BY in Mwh

APC,y: Auxiliary Power Consumption for AY in % of gross generated before internal consumption
APCpgy: Auxiliary Power Consumption for BY in % of gross generated before internal consumption
TCSP,y : Total Crude Steel Production during AY in t

TCSPgy : Total Crude Steel Production during BY in t
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4. Process Route Change

Historically, India has relied on coal to power its electricity sector, liquid fuels as feed stock and oil for its
transport sector. But for environmental reasons it needed to focus on cleaner fuels. Keeping in view the
shortage of natural gas in the country, domestic gas is allocated to various sectors based on the Policy
Guidelines issued by the Government from time to time. In case of imported gas, the marketers are free to
import LNG and sell the RLNG to customers.

During opening up of economy in 90’s, a number of integrated steel plants in India started production based on
alternate route of Iron making which is DRI/HBI-EAF route. Rising price of imported natural gas and projected
severe shortage of it from indigenous production, turned this route costlier than conventional route. As a
survival strategy these plants gradually started switching over to traditional route i.e. BF-BOF route for their
future expansion and as a result, their SEC increased considerably.

To normalise the impact of this process route change due to external factors, Normalised Specific Energy
Consumption for Process Route Change from Midrex (gas-based HBI) to BF / Corex (only if due to external
factors) for subtraction in the assessment year will be

N-SECPRC,
= [{(031xPR¥,y)+(133x PR®,y) }/(PR*,y + PR™\y) } ]
x [ { PR™y x (PR™y + PR®y + PRy ) / ( PR,y + PRE py + PR,y ) }

- PR,y ]
Where,-
N-SEC™®¢, = Normalized Specific Energy Consumption for Process Route Change during Assessment Year
in Geal/tcs
PR*,, = Balanced Production Ratio of Blast Furnace, during Assessment Year, in tHM/tcs
PR*fy, = Balanced Production Ratio of Blast Furnace, during Baseline Year, in tHM/tcs
PR“,, = Balanced Production Ratio of Corex, during Assessment Year, in tHM/tcs
PRy = Balanced Production Ratio of Corex, during Baseline Year, in tHM/tcs
PR™,, = Balanced Production Ratio of Midrex, during Assessment Year, in t Gas-based HBI/tcs
PR™y, = Balanced Production Ratios of Midrex, during Baseline Year, in t Gas-based HBI/tcs
Note:

The equation has been developed based on specific plant’s condition, i.e. with purchased coke & pellet and may
not be suitable for other conditions.

5. Product Mix

Different steel products require different amount of energy for its formation in different Mills. For example, an Indian
Plate Mill consumes about 0.90 +0.20 Geal/t plate while the same for an Indian Hot Strip Milll is about 0.46 +0.15 Gcal/t
plate although input of both are slabs. There is a possibility that a plant, by shifting from one steel product to another,
can have reduced / increased specific energy consumption. Also, some products are intermediates and are feed to the
next processing unit, thereby consuming energy if processed further. For example, Hot Strips are sold as coils or
processed further to Cold Rolled Coils and / or Pipes. There is a possibility that a plant may add a downstream
processing unit within a PAT cycle, thereby increasing specific energy consumption. To counter these, so that
production remains market driven, the product-mix after crude steel needs to be broadly normalised.

However, there are different routes producing the same product from the same inputs. For example, Slabs can be
produced through the Ingot — Slabbing Mill route or directly cast. In the later case, there will be considerable saving in
energy as ingots need to be cooled for ingot stripping and again heated in Slabbing Mill. Similarly, new energy efficient
mills may be added producing the same product from the same inputs. To encourage, shifting from energy inefficient
route / mill to energy efficient route / mill, product-route will not be normalised, while product-mix is normalised.

Further, to reduce the number of products for product-mix normalisation, similar energy consuming products have been
clubbed together. Thus, there will be normalisation for only 15 (fifteen) products viz. Ingots, Wheels, Blooms (including
semi-finished Round Bars & Beam Blanks), Axles, Billets, Rails & Sections together, Bars & Wire Rods together,
Skelps, Slabs, Thin Slabs, Plates, Hot Strips, Cold Strips of Non-alloyed &r Stainless Steel together, Cold Strips of
Silico-electrical Steels and Pipes.
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Consider a steel plant producing following forms of Crude steel

Ingot with balanced production ratio of P' t / tcs

Concast Bloom with balanced production ratio of P>t/ tcs
Concast Billet with balanced production ratio of P* t / tcs
Concast Slab with balanced production ratio of P*t/ tcs
Concast Thin Slab with balanced production ratio of P° t / tcs

Part of Ingots from P' with balanced production ratio P'® are then sold while the remaining are rolled into

Wheels in Wheel Mills with balanced production ratio of P' t/ tcs
Blooms in Blooming Mills with balanced production ratio of P'? t / tcs
Slabs in Slabbing Mills with balanced production ratio of P t / tcs

Part of Blooms (concast or otherwise) from P’& P'? with balanced production ratio P> are then sold while the
remaining are rolled into

Axles in Axle Mills with balanced production ratio of P t/tcs

Billets in Billet Mills with balanced production ratio of P** t/ tcs

Billets in Light Merchant Mills with balanced production ratio of P* t / tcs

Bars in Light Merchant Mills with balanced production ratio of P** t / tcs

Bars in Medium Merchant / Structural Mills with balanced production ratio of P** t / tcs

Rails & Sections in Medium Merchant / Structural Mills with balanced production ratio of P* t / tcs

Rails & Sections in Rail / Section / Beam / Heavy Structural Mills with balanced production ratio of P t / tcs

Part of Billets (concast or otherwise) from P3, P?'& P*’with balanced production ratio P are then sold while the
remaining are rolled into

Skelps in Skelp Mills with balanced production ratio of Pt/ tcs

Wire Rods in Wire Rod Mills with balanced production ratio of P** t / tcs

Bars in Bar & Rod Mills with balanced production ratio of P> t / tcs

Bars in Merchant Mills with balanced production ratio of Pt/ tcs

Rails and Sections in Merchant Mills with balanced production ratio of P** t / tcs

Rails and Sections in Light Structural Mills with balanced production ratio of P** t / tcs

Part of Slabs (concast or otherwise) from P* and P"®with balanced production ratio P*S are then sold while the
remaining are rolled into

Plates in Plate Mills with balanced production ratio of P*' t / tcs

Hot Strips in Hot Strip Mills with balanced production ratio of P¥ t/ tes

Part of Thin Slabs (concast) from P* with balanced production ratio P are then sold while the remaining are rolled
into
Hot Strips in Compact Strip Mills with balanced production ratio of P*' t / tcs

Part of Hot Strips (produced from Hot Strip Mill or Compact Strip Mill) from P*& P! with balanced production
ratio P* are then sold while the remaining are rolled into

Cold Rolled Non-alloyed & Stainless Steels in Cold Rolling Mills with balanced production ratio of P*' t / tcs
Cold Rolled Silico-electrical Steels in Silicon Steel Mills with balanced production ratio of P® t/ tcs

Pipes in Pipe Mills with balanced production ratio of P t/tcs

Also consider the Yield & Specific Energy Consumption (SEC) of the different mills as follows

Yield Specific Energy
Mills Input material Output material . Consumption (Gecal/t
(t product/t input)
product)
Wheel Mills Ingots Wheels Y! Sec!!
Blooming Mills Ingots Blooms Y'? Sec'?
Slabbing Mills Ingots Slabs " Sec'?
Axle Mills Blooms Axles Y Sec?!
Billet Mills Blooms Billets Y* Sec”
Light Merchant Mills Blooms Billets & Bars Y Sec™*
Medium .Merchant / Blooms Bars, Rails & Sections Yo Sec?
Structural Mills
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Yield Specific Energy
Mills Input material Output material . Consumption (Gecal/t
(t product/t input)
product)
Rail / Section/ Beam /
, Bl Rails & Secti Y” Sec?”’

Heavy Structural Mills ooms ans echions e
Skelp Mills Billets Skelps Y¥ Sec’!
Wire Rod Mills Billets Wire Rods Y Sec™?
Bar & Rod Mills Billets Bars Y¥ Sec?
Merchant Mills Billets Bars, Rails & Sections Y% Sec*?
Light Structural Mills Billets Rails & Sections Y Sec?®
Plate Mills Slabs Plates Y4 Sec*!
Hot Strip Mills Slabs Hot Strips Y Sec*
Compact Strip Mills Thin Slabs Hot Strips & Sec”!

. . . Non-alloyed & Stainless Cold 61 61
Cold Rolling Mills Hot Strips Rolled Steels Y Sec
Silicon Steel Mills Hot Strips Silico-electrical - Cold Rolled & Sec®

Steels

Pipe Mills Hot Strips Pipes Y Sec®
Notes:

1. Balanced Production Ratio of a Product is the Ratio of the Quantum of the Product produced / sold, per unit of
Crude Steel production where there is no stocking, destocking or input of intermediary products. Thus,

P +P+P+ P+ P =1
PIS + (Pll / Yll) + (PIZ / YIZ) + (P13 / Y13) = Pl
PZS + (PZI / YZI) + (P22 / YZZ) + {(P23 + P24) / Y234} + {(PZS + P26) /Y256} + (P27 /Y27) - PZ + PIZ

P 4+ (P31/Y31) + (P32/Y32) + (P33/Y33} + {(P34 + P35)/Y345} + (P36/Y36) — P+ P! 4 P2
P 4+ (P41 / Y41) + (P42 / Y42) —P'+ PV

P 4+ (PSI / YSI) -pP°

P6S + (P61 / Yﬁl) + (P62 / Y62) + (P63 / Y63) = P42 + PSl

In other words, if any intermediary products like Ingots, Blooms, Billets, Slabs, Thin Slabs and Hot Strips, are not
processed further in a particular year, then, the total amount of the product produced will be considered as sold.

2. Blooms include Semi-finished Round Bars and Beam Blanks

Bars include Rounds, Flats and Rods

Then,

Cumulative SECs (Gcal/t product) for producing following from Crude Steel are as follows

Product Symbol Equation

Ingots SEC™ = 0

Wheels SECYH = Sec

Blooms SECPB- = {SEC"”xP?/(P"*+P?»}

Axles SEC*X = { (SEC®"/Y?") + SEC?)

Billets SECH! = {([{(SECB"/Y*)+SEC?}xP?
+ [ { (SEC®™ / Y®*% + SEC™} x P¥] )/
(P +P* +P%) )
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Product Symbol Equation

Bars SECB4 = { ([ {(SECB"/Y®* + SEC™*} x P*|
+ [ { (SECB"/Y>% + SEC*%} x P¥]
+[ { (SEC®'/Y*)+SEC® } x P¥]
+ [ { (SEC®'/Y**) + SEC**} x P**] )/
(P24 + P25+ P33 + P34) }

Rails & Sections SECRS = {([{(SEC®/Y>® + SEC*"} x P*]
+[ { (SEC®"/Y? )+ SEC* } x P*"]
+ [ { (SEC®'/ Y*¥) + SEC**} x P
+ [ { (SEC®'/Y*®) + SEC* } x P*))
(P26 + P27+ P35 + P36) }

Skelps SEC¥ = { (SEC®/Y*") + SEC*}

Wire Rods SECWR = { (SEC®'/Y**) + SEC*}

Slabs SECS: = {SEC®xP“/(P®+P}

Thin Slabs SEC™ = 0

Plates SECP- = { (SEC™/Y*) + SEC*)

Hot Strips SECHS = {([{(SEC®/Y")+SEC"}xP*"]
+ [ { (SEC™ /Y’ +SEC’"} x P°"] )/
(P42 + PSI) }

Non-alloyed / Stainless Cold Rolled Steels SEC™ = { (SECHS / Y(’l) + SEC(’I}

Sico-electrical Cold Rolled Steels SECSE = { (SEC™/Y*) + SEC®?)

Pipes SEC™ = { (SEC™/Y®) + SEC®)

Normalisation Equation

Normalised Specific Energy Consumption for Product Mix to be subtracted in the assessment year will be

N-SEC™,y

Normalised Specific Energy Consumption for
Product Mix to be deducted in the assessment
year

[ { SEC™ay x P*®y) + (SEC™gy x P'%y) }

X {PISAY - PISBY} / {PISAY + PISBY} ]

for Ingots sold

+ [{ (SECWHAY X PllAY) + (SECWHBY X PHBY) }
X {PHAY - PHBY} / {PIIAY + PHBY} 1

for Wheels produced

+ [ { (SEC*",y x P®,y) + (SEC™ 3y x P¥y) }
X {PZSAY - PZSBY} / {PZSAY + PZSBY} ]

for Blooms sold

+ [ { SEC*,y x P*y) + (SEC* gy x PPgy) }
X {PZIAY - PZIBY} / {PZIAY + PZIBY} ]

for Axles produced

+ [ { SEC™yy x P¥,y) + (SEC” 3y x P*y) }
X {PSSAY - PssBY} / {PSSAY + PSSBY} ]

for Billets sold
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([ {SECBAAY X (P24AY + PPy + PPyt P34AY) }
+ {SECBABY X (P24BY + PPy + PPyt P34BY) }
+{SEC"*,y x P4y}
+{SEC™ "y x PPy} ]

x[ {P24AY + PPy + PPy + PPy + P34AY}

- PPy + PPy + PPy + PYyy + Py} U
[ {P24AY + PPy + Py + PPy + P34AY}
+ {P24BY + PPy + Py + PPy + P34BY} 1

for Bars & Wire Rods produced

([ {SECRSAY X P4y + PPy + PP+ PYyy) }
+ {SECRSBY X (P*gy + PPy + P¥y+ Py) } ]
X [{P*yy + P74y + PP+ Py}
- {P*%y - PPy - P¥py- Py} 1/
[{P¥sy + PPy + PP y+ P¥yy}

+ {P26BY - P27BY - PssBY' P36BY} 1

for Rails & Sections produced

[ { SEC**,y x P*y) + (SEC gy x PV'y) }
X {P31AY - PMBY} / {PMAY + PMBY} ]

for Skelps produced

[ { (SEC*" sy x P*,y) + (SEC*"gy x P*yy) }
X {P45AY - P4SBY} / {P4SAY + P4$BY} ]

for Slabs sold

[ { (SEC™,y x P*,y) + (SEC™ gy x P¥yy) }

X {PSSAY - PSSBY} / {PSSAY + PSSBY} ]

for Thin Slabs sold

[ { SEC™ 4y xP*4y) + (SEC™" gy x P*'gy) }
X {P41AY - P41BY} / {P41AY + P41BY} ]

for Plates produced

[ { (SEC™,y x P%,y) + (SEC™gy x PSyy) }

X {PﬁsAY - PGSBY} / {PﬁsAY + PGSBY} ]

for Hot Strips sold

[ { SEC™,y x P"4y) + (SEC™ gy x P®'gy) }
X {PﬁlAY - PGIBY} / {PGIAY + PﬁlBY} ]

for Non-alloyed & Stainless Cold Rolled Steels
produced

[ { (SEC™,y x P*4y) + (SEC™gy x P®'gy) }
X {PﬁlAY - PGIBY} / {PGIAY + P61BY} 1

for SIlico-electrical Cold Rolled Steels produced

[ { (SEC™,y x P*4y) + (SEC™gy x P®'gy) }
X {PﬁlAY - PGIBY} / {PGIAY + P61BY} 1

for Pipes produced

6.  Start/Stop

Normalised Specific Energy Consumption for Start/Stop (only if due to external factor) to be subtracted in the
assessment year will be

N-SEC,y = N-SEC3",y + N-SECSE, y+ N-SECPE,

Where,-

N-SEC%S,,

= Normalised Specific Energy Consumption for Start/Stop of all furnaces / kilns producing iron (hot
metal, pig iron, direct reduced iron or hot briquetted iron) from its ore, like Blast Furnace, Corex,
Midrex, Cored, HyL III, Iron Carbide, Finmet, SL/RN, Circofer, Inmetco, Fastmet etc., during

assessment year due to external factor,in Geal/tcs
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N-SECST,,

N-SECSE,,

N-SEC%E,,

and

BF _
Ay =

StBF _
By =

SpBF  _
EXay

PRBFAY =
TPBFAY =

tBF
BY —

StBF _
E gy =

SpBF  _
EX gy

PRBFBY =
TPBFBY =

CX
TS’ AY =

= Normalised Specific Thermal Energy Consumption for Cold Start of all furnaces / kilns producing iron
from its ore, like Blast Furnace, Corex, Midrex, Cored, HyL IIl, Iron Carbide, Finmet, SL/RN,
Circofer, Inmetco, Fastmet etc., during assessment yeardue to external factor, in Geal/tcs
(TS x PR®F 4y / TPP 4y ) — ( T 4y x PR® 3y / TPP 5y ) for Blast Furnace
+ ( TsrCXAyx PRCXAy/ TPCXAy) —( 'CXByx PRCXBy/ TPCXBy) for Corex
+ (TPR,yx PRP® o/ TPPRy ) — ( TRy x PRPRgy / TPPR5y ) for DRI/ HBI
= Normalised Specific Electrical Energy Consumption for Cold Start of all furnaces / kilns producing
iron from its ore, like Blast Furnace, Corex, Midrex, Cored, HyL III, Iron Carbide, Finmet, SL/RN,
Circofer, Inmetco, Fastmet etc., during assessment yeardue to external factor, in Geal/tcs
= 24x
[ (E™ ayx PRy /TP" sy ) = (™ pyx PR™ 3y / TP* 3y ) for Blast Furnace
+ (B x PRy / TPy ) = ( By x PRy / TPy ) for Corex
+ (ESPRyyx PR,y / TPPRy ) — ( ESPRpy x PRPRgy / TPP®5y )} for DRI/ HBI
= Normalised Specific Electrical Energy Consumption for Hot to Cold Stop of all furnaces / kilns

producing iron from its ore, like Blast Furnace, Corex, Midrex, Cored, HyL III, Iron Carbide, Finmet,
SL/RN, Circofer, Inmetco, Fastmet etc., during assessment year due to external factor, in Geal/tcs

= 24x

{ ( ES]IBFAyx PRBFAy/ TPBFAy) - ( ESPBFBYX PRBFBY/ TPBFBY) for Blast Furnace
+ (E¥%yx PRy / TPy ) = ( gy x PR%py / TPy ) for Corex
+ (EPP iy x PR™ .y / TPy ) — ( E¥PRyy x PR™ 3y / TP""3y ) ] for DRI/ HBI

Total thermal energy consumption due to Cold Start of all Blast Furnaces because of external factor during
Assessment Year in Geal

Total electrical energy consumption due to Cold Start of all Blast Furnaces because of external factor
during Assessment Year in MWh

Total electrical energy consumption due to Hot to Cold Stop of all Blast Furnaces because of external
factor during Assessment Year in MWh

Balanced production ratio of all Blast Furnaces during Assessment Year int hm/t cs

Total production of all Blast Furnaces during Assessment Year in t hm

Total thermal energy consumption due to Cold Start of all Blast Furnaces because of external factor during
Baseline Year in Geal

Total electrical energy consumption due to Cold Start of all Blast Furnaces because of external factor
during Baseline Year in MWh

Total electrical energy consumption due to Hot to Cold Stop of all Blast Furnaces because of external
factor during Baseline Year in MWh

Balanced production ratio of all Blast Furnaces during Baseline Year in t hm / t cs

Total production of all Blast Furnaces during Baseline Year in t hm

Total thermal energy consumption due to Cold Start of all Corex Furnaces because of external factor
during Assessment Year in Geal
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StCX
E AY

SpCX
E AY

PRy
TP,y

TSrCX
BY
StCX

E BY

SpCX
E BY

PRy
TP,

TstAY
ESrDRAY
ES]IDRA v
PR"R,,

PR,y

]-StDR
BY
StDR

E BY

SpDR
E BY

PRPR,,
TPPR,,

Total electrical energy consumption due to Cold Start of all Corex Furnaces because of external factor
during Assessment Year in MWh

Total electrical energy consumption due to Hot to Cold Stop of all Corex Furnaces because of external
factor during Assessment Year in MWh

Balanced production ratio of all Corex Furnaces during Assessment Year int hm/t cs

Total production of all Corex Furnaces during Assessment Year in t hm

Total thermal energy consumption due to Cold Start of all Corex Furnaces because of external factor
during Baseline Year in Gceal

Total electrical energy consumption due to Cold Start of all Corex Furnaces because of external factor
during Baseline Year in MWh

Total electrical energy consumption due to Hot to Cold Stop of all Corex Furnaces because of external
factor during Baseline Year in MWh

Balanced production ratio of all Corex Furnaces during Baseline Year int hm /t cs

Total production of all Corex Furnaces during Baseline Year in t hm

Total thermal energy consumption due to Cold Start of all Furnaces/ Kilns producing DRI or HBI, because
of external factor, during Assessment Year in Gceal

Total electrical energy consumption due to Cold Start of all Furnaces/ Kilns producing DRI or HBI,
because of external factor, during Assessment Year in MWh

Total electrical energy consumption due to Hot to Cold Stop of all Furnaces/ Kilns producing DRI or HBI,
because of external factor, during Assessment Year in MWh

Balanced production ratio of all Furnaces/ Kilns producing DRI or HBI during Assessment Year in t DRI /
tcs

Total production of all Furnaces/ Kilns producing DRI or HBI during Assessment Year in t DRI

Total thermal energy consumption due to Cold Start of all Furnaces/ Kilns producing DRI or HBI, because
of external factor, during Baseline Year in Gcal

Total electrical energy consumption due to Cold Start of allFurnaces/ Kilns producing DRI or HBI,
because of external factor, during Baseline Year in MWh

Total electrical energy consumption due to Hot to Cold Stop of all Furnaces/ Kilns producing DRI or HBI,
because of external factor, during Baseline Year in MWh

Balanced production ratio ofall Furnaces/ Kilns producing DRI or HBIduring Baseline Year in t DRI/ t cs
Total production of allFurnaces/ Kilns producing DRI or HBI during Baseline Year in t DRI

7. Normalisation Others

7.1 Environmental Concern

Additional Environmental Equipment requirement due to major change in government policy on Environment

The Normalisation takes place in the assessment year for additional Equipment’s Energy Consumption only if
there is major change in government policy on Environment Standard. The Energy will be normalized for

additional Energy consumption details from Energy meters. This is to be excluded from the input energy as

calculated below

Additional Environmental Equipment is sometimes required to be installed/ upgraded due to major change in
Government Policy on Environment, as a result of which energy consumption increases.

This Normalisation takes place in the assessment year only for the additional Equipment’s Energy Consumption only if
there is a major change in Government Policy on Environment Standard and the additional equipment is
installed/ upgraded to comply with the Government Policy on Environment Standard. The Energy will be
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normalized for additional Energy consumption on the basis of details from Energy meters. This is to be excluded from
the input energy as calculated below

Normalised Specific Energy Consumption for Environmental Concern (only if there is amajor change in Government
Policy on Environment Standard and the additional equipment is installed/ upgraded to comply with the Government
Policy on Environment Standard) to be subtracted in the assessment year will be

N-SECF€,y = N-SECS™ .y + N-SEC®"8,y + N-SEC'C,yy... ...... and so on for

Where,-

N-SECEC,y

N-SECS™ ,,

N-SEC",,

different shops

= Normalised Specific Energy Consumption for Environmental Concern, during assessment year, due to
major change in Government Policy on Environment Standard,in Gceal/tcs

= Normalised Specific Energy Consumption for Environmental Concern, during Assessment Year by the
additional installed/ upgraded equipment, used to comply with the major change in Government Policy
on Environment Standardand located in Shop A,in Gceal/tcs

= ,/ TShAAy + (24 X EShAAy) } X PRShAAy/ TPShAAy

= Normalised Specific Energy Consumption for Environmental Concern, during Assessment Year by the
additional installed/ upgraded equipment, used to comply with the major change in Government Policy
on Environment Standardand located in Shop B,in Gcal/tcs

= ,/ TShBAy + (24 X EShBAy) } X PRShBAy/ TPShBAy

...... and so on for shops C, D...

Shops A, B, C, D, E ... ... are different shops of the plant, like Coke Ovens; Pellet Plants; Sintering Plants; Blast

and

hA
T31 AY =

ShA _
By =

PRShAAY —

TPShAAY —

Furnaces; Corex Furnaces; DRI Kilns; HBI Furnaces; Calcining Plants, Steel Melting & Casting Shops;
Slabbing Mills; Blooming Mills; Billet & Light Merchant Mills; Medium Merchant & Structural Mills;
Rail, Beam, Section & Heavy Structural Mills;Wheel Mills; Axle Mills; Skelp Mills; Merchant Mills; Bar
Mills; Wire Rod Mills; Light Structural Mills; Plate Mills; Hot Strip Mills; Compact Strip Mills; Cold
Rolling Mills; Pipe Mills; Silicon Steel Mills; Boilers, Power Plants;, Oxygen Plants; Producer Gas Plants;
Auxiliary Shops; Losses;etc., where additional equipment is installed/ upgraded to comply with the
Government Policy on Environment Standard

Total additional thermal energy consumption during Assessment Year (as compared to Baseline Year) by
the additional installed/ upgraded equipment, used to comply with the major change in Government Policy
on Environment Standardand located in Shop A,in Geal

Total additional electrical energy consumption during Assessment Year (as compared to Baseline Year) by
the additional installed/ upgraded equipment, used to comply with the major change in Government Policy
on Environment Standardand located in Shop A, in MWh

Balanced production ratio of all shops producing same product as shop A, during Assessment Year in t
product of shop A/t cs

Total production of all shops producing same product as shop A, during Assessment Year in t product of
shop A

Similarly for Shops B, C, D, E, F ... ...
Superscript**® stands for Shop B, ' stands for Shop C, etc.
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7.2 Biomass/ Alternate Fuel Unavailability w.r.t Baseline Year

For the normalisation for unavailability of Biomass or alternate fuel in the Assessment Year as compared to Baseline
Year, the energy contained by the fossil fuel replacing the biomass or alternate fuel will be deducted in the Assessment
Year.

Normalised Specific Energy Consumption for Biomass / Alternate Fuel unavailability to be subtracted in the assessment
year will be

N-SECPAF,y = N-SECS™,y + N-SEC®®,y + N-SECS",y... ... and s0 on for
different shops
(if N-SECS™,y + N-SECS"®y... ... > 0)

=0 (if N-SECS",y + N-SECS",y... ... < 0)
Where,-

N-SEC®*',, = Normalised Specific Energy Consumption for Biomass / Alternate Fuel Unavailability during
Assessment Year in Geal/tcs

N-SEC*™,, = Normalised Specific Energy Consumption for Biomass / Alternate Fuel Unavailability in Shop
Aduring Assessment Year, in Geal/tcs

= [{(BM™ 5 x CVBM™5y) + ( SAS 5y x CVSAS™ ) + ( LAy x CVLASgy) }
x0.001 x PRy, / TP 5]
[ ( BM™ 5 x CVBM™,y) + ( SAS™ yx CVSAS™y) + ( LA™ 1y x CVLAS™ ) }
x0.001 x PR/ TP 1]

N-SEC*"®,, = Normalised Specific Energy Consumption for Biomass / Alternate Fuel Unavailability in Shop
Bduring Assessment Year,in Gceal/tcs

= [{(BM*"Bg x CVBM™Byy) + ( SASB5y x CVSAS"Byy) + ( LASB5y x CVLAS ) }
x PR,/ TPS"B ]
[ { ( BM™ 1y x CVBM®™® ,y) + ( SA™™® yyx CVSA*™ 4y) + (LA™ 1y x CVLA™™,y) )
x PRS"8,, / TPS"8 .,

...... and so on for shops C, D...

Shops A, B, C, D, E ... ... are different shops of the plant, like Coke Ovens; Pellet Plants; Sintering Plants; Blast
Furnaces; Corex Furnaces; DRI Kilns; HBI Furnaces; Calcining Plants, Steel Melting & Casting Shops;
Slabbing Mills; Blooming Mills; Billet & Light Merchant Mills; Medium Merchant & Structural Mills;
Rail, Beam, Section & Heavy Structural Mills;Wheel Mills; Axle Mills; Skelp Mills; Merchant Mills; Bar
Mills; Wire Rod Mills; Light Structural Mills; Plate Mills; Hot Strip Mills;, Compact Strip Mills; Cold
Rolling Mills; Pipe Mills; Silicon Steel Mills; Boilers, Power Plants; Oxygen Plants; Producer Gas Plants;
Auxiliary Shops; Losses; etc., whentotal biomass / alternate fuel consumption of the whole plant reduced
due to its unavailability

and

BMS™,, = Quantum of Biomass used in Shop Aduring Base line Year,but not included in Shop A’s energy
consumption while calculating SEC, in t (tonnes) of Biomass

SASH ., = Quantum of Solid Alternate Fuel used in Shop Aduring Baseline Year,but not included in Shop A’s

energy consumption while calculating SEC, in t (tonnes) of Solid Alternate Fuel
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LA™, = Quantum of Liquid Alternate Fuel used in Shop A, during Baseline Year, but not included in Shop A’s
energy consumption while calculating SEC, in kl (kilolitres) of Liquid Alternate Fuel

CVBM™™p, = Average Net Calorific Value of Biomass (on air-dry basis) used in Shop A, during Baseline Year in
kcal (kilocalories) / kg (kilogram) of Biomass

CVSAShM,, = Average Net Calorific Value of Solid Alternate Fuel (on air-dry basis) used in Shop A, during Baseline
Year in kcal (kilocalories) / kg (kilogram) of Solid Alternate Fuel

CVLAS™,, = Average Net Calorific Value of Liquid Alternate Fuelused in Shop A, during Baseline Year in
kcal (kilocalories) / | (litre) of Liquid Alternate Fuel

PR, = Balanced production ratio of all shops producing same product as shop A, during Baseline Year in t
product of shop A/t cs

TPy = Total production of all shops producing same product as shop A, during Baseline Year in t product of
shop A

BMS™,y = Quantum of Biomass used in Shop A, during Assessment Year, but not included in Shop A’s energy
consumption while calculating SEC, in t (tonnes) of Biomass

SASHM, = Quantum of Solid Alternate Fuel used in Shop A, during Assessment Year,but not included in Shop A’s
energy consumption while calculating SEC,in t (tonnes) of Solid Alternate Fuel

LA, = Quantum of Liquid Alternate Fuel used in Shop A, during Assessment Year, but not included in Shop
A’s energy consumption while calculating SEC,in kl (kilolitres) of Liquid Alternate Fuel

CVBM™™,, = Average Net Calorific Value of Biomass (on air-dry basis) used in Shop AduringAssessment Year in
kcal (kilocalories) / kg (kilogram) of Biomass

CvsASM,, = Average Net Calorific Value of Solid Alternate Fuel (on air-dry basis) used in Shop A during
Assessment Year in kcal (kilocalories) / kg (kilogram) of Solid Alternate Fuel

CVLAS™,, = Average Net Calorific Value of Liquid Alternate Fuelused in Shop A, during Assessment Year in
kcal (kilocalories) / | (litre) of Liquid Alternate Fuel

PR, = Balanced production ratio of all shops producing same product as shop A, during Assessment Year in t
product of shop A/t cs

TP,y = Total production of all shops producing same product as shop A, during Assessment Year in t product
of shop A

Similarly for Shops B, C, D, E, F ... ...

She
B,

Superscript ShB. stands for Shop stands for Shop C, etc.

7.3 Construction Phase or Project Activities

The additional energy consumed in a shop during construction / rebuilding phase or for project activities, is non-
productive energy and hence will be subtracted in the assessment year. The energy consumed by the equipment till
commissioning will also be deducted in the assessment year

For the normalisation of construction / rebuilding phase or for project activities in the Assessment Year as compared to
Baseline Year, the additional (or lower) energy consumed by the shop will be deducted (or added) in the Assessment
Year.

Normalised Specific Energy Consumption for construction / rebuilding phase or for project activities to be subtracted in
the assessment year will be

N-SEC**,y = N-SEC3" .y + N-SECS"®,y + N-SECS"C,y... ...... and so on for
different shops

Where,-

N-SEC™,y = Normalised Specific Energy Consumption for construction / rebuilding phase or for project
activitiesduring assessment year in Geal/tcs
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N-SECS™,,

N-SEC",,

= Normalised Specific Energy Consumption for construction / rebuilding phase or for project activities
in Shop A, in Geal/tcs

= [T+ (245 E" sy ) Jx PR 1y / TP 3]
- }/ Y‘S‘hABy + ( 24 x EShABy) } X PRShABy/ TPShABy]

= Normalised Specific Energy Consumption for construction / rebuilding phase or for project activities
in Shop B, in Gcal/tcs

= [{T"y+(24xE"y) ) x PR™y/ TP ]
ATy + (2.4 x ES"py ) ) x PR,/ TPS'E )

...... and so on for shops C, D...

Shops A, B, C, D, E ... ... are different shops of the plant, like Coke Ovens; Pellet Plants; Sintering Plants; Blast

and

TShAAY _
B, =
PR, =

TPShAAY —

T5hA _
BY =
ShA

E gy =

ShA
P R BY —

TPShABY —

Furnaces; Corex Furnaces; DRI Kilns; HBI Furnaces; Calcining Plants, Steel Melting & Casting Shops;
Slabbing Mills; Blooming Mills; Billet & Light Merchant Mills; Medium Merchant & Structural Mills;
Rail, Beam, Section & Heavy Structural Mills; Wheel Mills; Axle Mills; Skelp Mills; Merchant Mills; Bar
Mills; Wire Rod Mills; Light Structural Mills; Plate Mills; Hot Strip Mills; Compact Strip Mills; Cold
Rolling Mills; Pipe Mills; Silicon Steel Mills; Boilers;, Power Plants; Oxygen Plants; Producer Gas Plants;
Auxiliary Shops; Losses, etc., whose additional energy consumed during construction / rebuilding phase
or for project activities, is included while reporting in Form-1.

Total additional thermal energy consumption during Assessment Year for Construction / Rebuilding /
Project Activities and included in Shop A’s energy consumption while reporting in Form-1, in Geal.

Total additional electrical energy consumption during Assessment Year for Construction / Rebuilding /
Project Activities and included in Shop A’s energy consumption while reporting in Form-1, in MWh

Balanced production ratio of all shops producing same product as shop A, during Assessment Year in t
product of shop A/t cs

Total production of all shops producing same product as shop A, during Assessment Year in t product of
shop A

Total additional thermal energy consumption during Baseline Year for Construction / Rebuilding / Project
Activities and included in Shop A’s energy consumption while reporting in Form-1, in Gcal.

Total additional electrical energy consumption during Baseline t Year for Construction / Rebuilding /
Project Activities and included in Shop A’s energy consumption while reporting in Form-1, in MWh

Balanced production ratio of all shops producing same product as shop A, during Baseline Year in t
product of shop A/t cs

Total production of all shops producing same product as shop A, during Baseline Year in t product of shop
A

Similarly for Shops B, C, D, E, F ... ...
Superscript*® stands for Shop B, ' stands for Shop C, etc.

7.4 Addition of New Line/Unit (In Process and Power Generation)

In case a DC commissions a new / revamped / rebuiltprocess line/production unit (both in Production Process and Utility
Generation) before or during the assessment/target year, the production and energy consumption of the new / revamped /
rebuilt units will be considered in the total plant energy consumption and production volumes once the Capacity



[ ¥ [I-&v€ 3(i)] R Rl AT : STHIENOT 325

Utilisation of that line has touched / increased over 70%. However, the energy consumption and production volume will
not be included till it attains 70% of Capacity Utilisation.

For the normalisation of addition of New / Revamped / Rebuilt Process Line / Production Unit in the Assessment Year as
compared to Baseline Year, the additional energy thus consumed by the new line / unit and production thus made (if any)
from the new line / unit for any such project activity during the assessment year, will be subtracted from the total energy
consumed and production made in the Assessment Year by the concerned shop.

Normalised Specific Energy Consumption for New Line / Unit to be subtracted in the assessment year will be

N-SECMV, = N-SEC" .y + N-SECS"®,y + N-SECS' y... ...... and so on for
different shops

Where,-

N-SEC"Y,, = Normalised Specific Energy Consumption for new / revamped / rebuilt process line / production unit
during assessment year, in Geal/tcs

N-SEC*™,, = Normalised Specific Energy Consumption fornew / revamped / rebuilt process line / production unit
in Shop Aduring assessment year,in Geal/tcs

= ( [ { SECShAAY
~([{SEC™,y x TP yy) (T sy + (24 xE™y) ] ]
/[ TP CP™ 441 ) }
x PR, ]
[ { SEC™py
— ([ {SEC™ 5y x TP™ 5y} (T gy + (24 x E™5y ) } ]
/[ TP gy CP™ 53] ) }
x PRy, ]

N-SEC*"®,, = Normalised Specific Energy Consumption for new / revamped / rebuilt process line / production unit
in Shop Bduring assessment year,in Geal/tcs

= ([{SEC™y
-([{ SECShBAYX TPShBAY} -{ hBAY +(24x hBAY) 11
/ITP 4 CP" 4] ) }
x PR, ]
- [ { SEC™"py
~([{ SEC™yy x TP"®py} ATy + (24 xE""py ) ] ]
/[ TP gy P31 ) }
x PR, ]

...... and so on for shops C, D...

Shops A, B, C, D, E ... ... are different shops of the plant, like Coke Ovens; Pellet Plants; Sintering Plants; Blast
Furnaces; Corex Furnaces; DRI Kilns; HBI Furnaces; Calcining Plants, Steel Melting & Casting Shops;
Slabbing Mills; Blooming Mills; Billet & Light Merchant Mills; Medium Merchant & Structural Mills;
Rail, Beam, Section & Heavy Structural Mills; Wheel Mills; Axle Mills; Skelp Mills; Merchant Mills; Bar
Mills; Wire Rod Mills; Light Structural Mills; Plate Mills; Hot Strip Mills;, Compact Strip Mills; Cold
Rolling Mills; Pipe Mills; Silicon Steel Mills; Boilers, Power Plants; Oxygen Plants; Producer Gas Plants;
Auxiliary Shops; Losses; etc., where a new / revamped / rebuilt process line / production unit is being /
has been added and the additional energy consumed during its commissioning (i.e. till it attains 70%
rated production) is included while reporting in Pro-forma.

and
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SECS",, = Specific Energy Consumption of the shop A during the Assessment Year, including energy consumed and
product produced during commissioning of a new / revamped / rebuilt process line / production unit, till it
attains 70% of the capacity utilisation, in Geal / t product of the shop A

",y = Total thermal energy consumption during Assessment Year for commissioning of a new / revamped / rebuilt
process line / production unit, till it attains 70% of the capacity utilisation and the additional energy
consumed is included in SEC™ ,y, in Geal.

ES",, = Totalelectrical energy consumption during Assessment Year for commissioning of a new / revamped /
rebuilt process line / production unit, till it attains 70% of the capacity utilisation and the additional energy
consumed is included in SEC™ ,y, in MWh

TP,y = Total production of all shops producing same product as shop A, during Assessment Year, including the
product produced during commissioning of a new / revamped / rebuilt process line / production unit, till it
attains 70% of the capacity utilisation, in t product of shop A

CP",, =  Commissioning production of a new / revamped / rebuilt process line / production unit, till it attains 70% of
the capacity utilisation, producing same product as shop A, during Assessment Year, in t product of shop A

PRS™,, = Balanced production ratio of all shops producing same product as shop A,during Assessment Year, in t
product of shop A/t cs

SECS";, =  Specific Energy Consumption of the shop A, during theBaseline Year, including energy consumed and
product produced during commissioning of a new / revamped / rebuilt process line / production unit, till it
attains 70% of the capacity utilisation, in Gcal / t product of the shop A

"4, = Total thermal energy consumption during Baseline Year for commissioning of a new / revamped / rebuilt
process line / production unit, till it attains 70% of the capacity utilisation and the additional energy thus
consumed is included in SECShABy, in Geal.

EMy, = Totalelectrical energy consumption during Baseline Year for commissioning of a new / revamped / rebuilt
process line / production unit, till it attains 70% of the capacity utilisation and the additional energy thus
consumed is included in SEC™ 4y, in MWh

TPy, = Total production of all shops producing same product as shop A, during Baseline Year, including the
product produced during commissioning of a new / revamped / rebuilt process line / production unit, till it
attains 70% of the capacity utilisation, in t product of shop A

CP"yy = Commissioning production during Baseline Year, of a new / revamped / rebuilt process line / production
unit, till it attains 70% of the capacity utilisation, producing same product as shop Aand the additional
production thus generated is included in SEC™ gy, in t product of shop A

PR, = Balanced production ratio of all shops producing same product as shop A, during Baseline Year, in t
product of shop A/t cs

Similarly for Shops B, C, D, E, F ... ...
Superscript*® stands for Shop B, ' stands for Shop C, etc.

7.5 Unforeseen Circumstances

Normalisation is required for situations of the Energy system of a plantwhich are beyond the control of the Plant
Management, if such situations adversely influence the plant’s Specific Energy Consumption. These situations are
termed as Unforeseen Circumstances.

For normalisation of energy consumed due to unforeseen circumstances in the Assessment Year, the additional energy
consumed by the different shops and production made (if any) by the different shops during the period of unforeseen
circumstances in the Assessment Year, will be subtracted from the total energy consumed and total production madeby
the concerned shops in the Assessment Year.

Normalised Specific Energy Consumption for Unforeseen Circumstances to be subtracted in the assessment year will be

N-SECYC,y = N-SEC™,y + N-SEC"8,y + N-SEC%Cy... ...... and so on for
different shops
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Where,-
N-SECY,y

N-SEC™,,

N-SECS"E,,

= Normalised Specific Energy Consumption for unforeseen circumstances during assessment year in
Gcal/tes

= Normalised Specific Energy Consumption forunforeseen circumstances in Shop Aduring assessment
year,in Gceal/tcs

= ([{SEC™y
—([{SEC™ sy x TP™ ) (T sy + (24 x E™4y) } ]
/[ TP - P41 ) }
X PR™ v ]
- [ { SEC™py
— ([ {SEC™py x TP™ 5y} (T py + (24 x E™5y ) } |
/[ TP g P41 ) }
x PR™ gy |

= Normalised Specific Energy Consumption for unforeseen circumstances in Shop Bduring assessment
year,in Gceal/tcs

= ([{SEC™,y
—([{ SECShBAYX TPShBAY} -{ hBAY +(24x hBAY) 11
/[ TP PP 4] ) }
x PRy ]
- [ { SEC™"py
-([{ SECShBBYX TPShBBY} 'I/TShBBY +(24x EShBBY) 'y
/[ TP"Pg- P"Pyy] ) }
x PRy |

...... and so on for shops C, D...

Shops A, B, C, D, E ... ... are different shops of the plant, like Coke Ovens; Pellet Plants; Sintering Plants; Blast

and

SECghAAy =

hA
Tg AY =

Furnaces; Corex Furnaces; DRI Kilns; HBI Furnaces; Calcining Plants, Steel Melting & Casting Shops;
Slabbing Mills; Blooming Mills; Billet & Light Merchant Mills; Medium Merchant & Structural Mills;
Rail, Beam, Section & Heavy Structural Mills; Wheel Mills; Axle Mills; Skelp Mills; Merchant Mills; Bar
Mills; Wire Rod Mills; Light Structural Mills; Plate Mills; Hot Strip Mills; Compact Strip Mills; Cold
Rolling Mills; Pipe Mills; Silicon Steel Mills; Boilers;, Power Plants; Oxygen Plants; Producer Gas Plants;
Auxiliary Shops; Losses; etc., where situations which are beyond the control of the Plant Managementbut
adversely influencing the Specific Energy Consumption of the plant has occurred.

Specific Energy Consumption of the shop A during Assessment Year, including energy consumed and
product produced during unforeseen circumstances, in Geal / t product of the shop A

Total thermal energy consumption during situations which are beyond the control of the Plant Management
but adversely influencing the Specific Energy Consumption of the plantin Assessment Year and the
additional thermal energy thus consumed is included in SECS™ 4y, in Geal.
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ShA
E AY

TPShAAY —

ShA
P AY

PRShAAy —

SECghABy

hA
TS BY

ShA
E BY

TPShABY _

ShA
P BY

PRShABY —

Totalelectrical energy consumption during situations which are beyond the control of the Plant
Management but adversely influencing the Specific Energy Consumption of the plantin Assessment Year
and the additional electrical energy thus consumed is included in SECS™ y, in MWh

Total production of all shops producing same product as shop A, during Assessment Year, including the
product produced during situations which are beyond the control of the Plant Management but adversely
influencing the Specific Energy Consumption of the plant, in t product of shop A

Production of same product as shop Aduring Assessment Year, in situations which are beyond the control
of the Plant Management but adversely influencing the Specific Energy Consumption of the plantand the
additional production thus generated is included in SEC™ ,y, in t product of shop A

Balanced production ratio of all shops producing same product as shop A,during Assessment Year, in t
product of shop A/t cs

Specific Energy Consumption of the shop A, during theBaseline Year, including energy consumed and
product produced during unforeseen circumstances, in Geal / t product of the shop A

Total thermal energy consumption during situations which are beyond the control of the Plant Management
but adversely influencing the Specific Energy Consumption of the plantin Baseline Year and the additional
thermal energy thus consumed is included in SEC*" gy, in Geal.

Totalelectrical energy consumption during situations which are beyond the control of the Plant
Management but adversely influencing the Specific Energy Consumption of the plantin Baseline Year and
the additional electrical energy thus consumed is included in SEC™ . in MWh

Total production of all shops producing same product as shop A, during Baseline Year, including the
product produced during situations which are beyond the control of the Plant Management but adversely
influencing the Specific Energy Consumption of the plant, in t product of shop A

Production of same product as shop A during Baseline Year, in situations which are beyond the control of
the Plant Management but adversely influencing the Specific Energy Consumption of the plantand the
additional production thus generated is included in SEC™y, in t product of shop A

Balanced production ratio of all shops producing same product as shop A, during Baseline Year, in t
product of shop A/t cs

Similarly for Shops B, C, D, E, F ... ...
Superscript**® stands for Shop B, ' stands for Shop C, etc.

7.6 Renewable Energy

The quantity of exported power ( partially or fully) on which Renewable Energy Certificates have
been earned by Designated Consumer in the assessment year under REC mechanism shall be treated as
Exported power and Normalisation will apply. However, the normalized power export or deemed injection
will not qualify for issue of Energy Saving Certificates under PAT Scheme.

The quantity of exported power (partially or fully) from Renewable energy which has beensold at a
preferential tariff by the Designated consumer in the assessment year under REC mechanism shall be treated
as Exported power. However, the normalized power export will not qualify for issue of Energy Saving

Certificates under PAT Scheme.

(i) Target Saving to be achieved (PAT obligation) (Gcal) = Equivalent Major Product Output as per PAT scheme

Notification (Tonnes) in BY x Target Saving to be achieved (PAT obligation) (TOE/Te) x 10

(i) Target Saving achieved in assessment year (Gcal)= [Gate to Gate Specific Energy Consumption in BY

(TOE/Te)-Normalized Gate to Gate Specific Energy Consumption in AY (TOE/Te)] x Equivalent Major

Product Output in tonnes as per PAT scheme Notification (Tonnes) x10
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(iii) Additional Saving achieved (After PAT obligation) (Gcal) = Target Saving Achieved in AY (Gcal) - Target
Saving to be achieved (PAT obligation) in BY (Gcal)
Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment
year =0
(iv) Thermal energy conversion for REC and Preferential tariff (Gcal)= [Quantum of Renewable Energy Certificates
(REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh) + Quantum of Energy sold
under preferential tariff (MWh)] x 2717/1000

a. Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment
year #0
(v) Thermal energy conversion for REC and Preferential tariff (Gcal)= [Quantum of Renewable Energy Certificates
(REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh) + Quantum of Energy sold
under preferential tariff (MWh)] x Steam Turbine Net Heat Rate in AY (kcal/kwh)/1000

(a) If, Additional Saving achieved (After PAT obligation) (Gcal)<= 0,

Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) = 0,

(b) If, Additional Saving achieved (After PAT obligation) (Gcal)>0, and Thermal energy
conversion for REC and Preferential tariff (Gcal)>Additional Saving achieved (After PAT
obligation) (Gcal) then

Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) =Additional Saving achieved (After PAT obligation) (Gcal)

(c) If, Additional Saving achieved (After PAT obligation) (Gcal)>0, and Thermal energy
conversion for REC and Preferential tariff (Gcal)<Additional Saving achieved (After PAT
obligation) (Gcal) then

Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) =Thermal energy conversion for REC and Preferential tariff
(Gcal)

The Normalised Specific Energy Consumption to be deducted for Environmental Concern/Biomass or
Alternate Fuel Unavailability/ Project Activities/Additional of Newline or Unit/Unforeseen Circumstances
in the assessment year will be

N-SECNO,y= N-SECEC,y +N-SECPAT,, + N-SECF4,y + N-SEC™MVY,y + N-SECC,y in Geal/ tes
Where,-

N-SECNO,y =Normalised Specific Energy Consumption for Environmental Concern/Biomass or Alternate Fuel
Unavailability/ Project Activities/Additional of Newline or Unit/Unforeseen Circumstances

N-SEC®C,y = Normalised Specific Energy Consumption for Environmental Concern, during assessment year, due to
major change in Government Policy on Environment Standard,in Gceal/tcs

N-SEC*"*,, = Normalised Specific Energy Consumption for Biomass / Alternate Fuel Unavailability during
Assessment Year in Geal/tcs

N-SEC™,y Normalised Specific Energy Consumption for construction / rebuilding phase or for project

activitiesduring assessment year in Geal/tcs
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N-SECMY,, = Normalised Specific Energy Consumption for new / revamped / rebuilt process line / production unit
during assessment year, in Geal/tcs

N-SECY¢,y = Normalised Specific Energy Consumption for unforeseen circumstances during assessment year in
Gcal/tes
8. Gate to Gate Specific Energy Consumption

Guie lo Gule Specific Ensryy Conswrnplion in Buseline yeur
Total Energy Consumption(Geal)

~ Total Equivalent Production (Tonnes)

N-SECay= A-SEC,y-[N-SEC™,y + N-SECC*S,,, 4 N-SECC*?, |, 4 N-SEC™,, + N-SEC™,y + N-SEC™®,y + N-
SEC™*¢,y +N-SEC™,y +N-SEC*,y +N-SECNO,y]

Where,

N-SEC4y =Normalised Specific Energy Consumption in the assessment year in Gceal/tcs

A-SEC,y: Actual Specific Energy Consumption in the Assessment year in Geal/tcs

N-SEC®,y = Normalized Specific Energy Consumption for Coal and Coke Ash in Assessment Year in Gcal/tes
N-SEC*S,y = NormalizedSpecificEnergyConsumption for Alumina in Sinter/Pallet during assessment year (Gceal/tcs)

N-SEC*%,y = NormalizedSpecificEnergyConsumption for Alumina in Blast Furnace Burden during assessment year
(Gcal/tcs)

N-SEC™,, = Coke-Mix normalized Specific Energy Consumption in Assessment Year in Geal/tcs

N-SEC"™ y: Power Source Mix Normalised Specific Energy Consumption in Assessment Year in Geal/tcs

N-SEC™® y: Power export Normalised Specific Energy Consumption in Assessment Year in Geal/tcs

N-SEC™CAY :Normalisation SEC for process route change for assessment year in Geal/tcs

N-SEC™ ,y: Normalised Specific Energy Consumption for Product Mix to be deducted in the assessment year in Geal/tcs
N-SEC ;y= Normalised Specific Energy Consumption BF Start/Stop in assessment year in Geal/tcs

N-SECNOjy=Normalised Specific Energy Consumption for Environmental Concern/Biomass or Alternate Fuel
Unavailability/ Project Activities/Additional of Newline or Unit/Unforeseen Circumstances

toe
iii. Normalised Specific fnergy Consumption after REC Compliance in assessment year (—S}

_ Normalised Energy Consumption after REC Compliance {(Geal)

Total Equivalent Production (Tonnes)x 10

i. Normalised Total Specific Energy Consumption after REC compliance in the assessment
year (toe/tcs)
= N-SEC4y/10 (toe/tcs) , Normalised Specific Energy Consumption after REC compliance in

assessment year (toe/tcs)

ii. Baseline Normalisation (toe/tcs) = Gate to Gate Specific Energy Consumption in Baseline

year (toe/tcs) — Notified Specific Energy Consumption in Baseline Year (toe/tcs)
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toe
vi.Normalized Gale (v Gule Speciflic Energy Corswrplion of ter REC Comnpliunce in ussessmend yeur (t_)
cs
Normalised Total Energy Consumption after REC Comvliance (Million kcal)

Total Equivalent Production (Tonnes)x10

. L. toe
— Baseline Ncrmahsatlcn(t—}
s

7. Se,: Iron and Steel (Sponge Iron)
Normalisation factors for the following areas have been developed in Sponge Iron Sub-Sector,

1. Start/Stop
a. Kiln Start/Stop (Natural Calamity/Rioting/Social Unrest/Labor Strike/Lockouts)
Product Equivalent
Power Mix (Imported & Exported from/ to the grid and self-generation from the captive power plant)
Fuel Quality in CPP and Cogen.
Scrap Use

S i

Normalisation Others

6.1. Environmental Concern (Additional Environmental Equipment requirement due to major change in
government policy on Environment)

6.2. Biomass/Alternate Fuel Unavailability

6.3. Construction Phase or Project Activities

6.4. Addition of New Line/Unit (In Process & Power Generation)

6.5. Unforeseen Circumstances

6.6. Renewable Energy

7. Gate to Gate Specific Energy Consumption

7.1. Start/Stop

(i) Normalisation of Kiln Cold Start due to external factor for Thermal energy consumption

Thermal energy due to additional Cold Start in assessment year w.r.t. the baseline year, normalized in
the assessment year for Kiln thermal energy consumption is to be calculated as:-

Notional Energy to be subtracted w.r.t. additional Cold startup for Thermal Energy
Consumption [Million kcal] =Thermal energy Consumption due to Cold Start in AY (Million kcal) -

Thermal energy Consumption due to Cold Start in BY(Million kcal)

Where, -

AY = Assessment year
BY = Baseline Year
TPH= Tonnes per hour

(ii) Normalisation of Kiln Cold Start due to external factor for Electrical energy consumption

Electrical energy due to additional Cold Start in assessment year of Kiln w.r.t. the baseline year,
normalized in the assessment year for Kiln electrical energy consumption is to be calculated as:-
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7.2

Notional Energy to be subtracted w.r.t. additional Kiln Cold startup for Electrical Energy
Consumption [Million kcal] = [Electrical Energy Consumption for Cold start in AY (Lakh kWh)-
Electrical Energy Consumption for Cold start in BY (Lakh kWh)] x Weighted Heat Rate (kcal/kWh)/10

Where,-
AY = Assessment year
BY = Baseline Year

(iii) Normalisation of Kiln Hot to Cold Stop due to external factor for Electrical energy consumption

Electrical energy due to additional Hot to Cold Stop in assessment year of Kiln w.r.t. the baseline year,
normalized in the assessment year for Kiln electrical energy consumption is to be calculated as:-

Notional Energy to be subtracted w.r.t. additional Kiln Cold to Cold Stop for Electrical Energy
Consumption [Million kcal] = [Electrical Energy Consumption for Cold stop in AY (Lakh kWh)-
Electrical Energy Consumption for Cold stop in BY (Lakh kWh)] x Weighted Heat Rate (kcal/kWh)/10

Where,-
AY = Assessment year
BY = Baseline Year

Notional Energy to be subtracted in the assessment year for Kiln Start/Stop due to external factor
[Million kcal] =Notional Energy to be subtracted w.r.t. additional Cold startup for Thermal Energy
Consumption [Million kcal] + Notional Energy to be subtracted w.r.t. additional Kiln Cold startup for Electrical
Energy Consumption [Million kcal]+ Notional Energy to be subtracted w.r.t. additional Kiln Cold to Cold Stop
for Electrical Energy Consumption [Million kcal]

The above formulae stand for individual kiln. However, the notional thermal energy for Normalisation on Kiln
Start/Stop will be calculated for all the installed kiln of plant and added to get the Net notional thermal energy
reduction figure

Total Energy to be subtracted due to Start/Stop for all the kilns in the assessment year [Million kcal]

z::l Notional Energy to be subtracted in the assessment vear for Kiln Start/
Stop due to external factor [Million keal]

Product Equivalent

Conversion Factor for Minor to Major Product:

The normalisation of equivalent product from minor product to major product will be taken care by considering
the conversion factor for each minor product. Each minor product’s conversion factors will be same in Baseline
Year (BY) and Assessment Year (AY) will be considered same and is given as:

SI or (SI with SMS) or (SI with+Others) Plant:

The Major product for such type of plant = Sponge Iron (SI)
1. Sponge Iron to Equivalent Major Product Conversion :

Conversion Factor for BY(CFBY)= SEC of SI in BY (kcal/tonne)/SEC of Major Product in BY (kcal/tonne)
Conversion Factor for AY(CFAY)= SEC of SI in BY(kcal/tonne)/SEC of Major Product in BY (kcal/tonne)

(i) SIto Major Product in BY (Tonnes)= CFBY XProduction of SI in BY (Tonnes)

(i) SI to Major Product in AY (Tonnes)= CFAY XProduction of SIin AY (Tonnes)

Where,-
CFBY = Conversion Factor for Baseline Year
CFAY =Conversion Factor for Assessment Year

BY = Baseline Year
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AY =Assessment Year
SI = Sponge Iron

2. Steel Melting Shop Equivalent to Major Product Conversion:

Conversion Factorin BY(CFBY)= SEC of SMS in BY (kcal/tonne) /SEC of Major Product in
BY (kcal/tonne)

Conversion Factor in AY(CFAY)= SEC of SMS in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

i. SMS to Major Product in BY (Tonnes)= CFBY X Production of SMS in BY (Tonnes)

If SMS production in BY =0; then
ii. SMS to Major Product in AY (Tonnes)= CFAY X Production of SMS in AY (Tonnes)

If SMS Production in BY#0, then
iii. SMS to Major Product in AY (Tonnes)= CFBY X Production of SMS in AY (Tonnes)

Where-,

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year
BY = Baseline Year

AY =Assessment Year

SMS = Steel Melting Shop

3. Ferro Chrome to Equivalent Major Product Conversion:

Conversion factor in BY(CFBY) = SEC of FeCh in BY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)
Conversion Factor in AY (CFAY)= SEC of FeCh in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) FeChto Major Product in BY (Tonnes)= CFBY X Production of FeChin BY (Tonnes)

If Ferro Chrome Production in BY =0; then
(i) FeCh to Major Product in AY (Tonnes)= CFAY X Production of FeCh in AY (Tonnes)

If FeCh Production in BY#0, then
(iii) FeCh to Major Product in AY (Tonnes)= CFBY X Production of FeCh in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year
BY = Baseline Year

AY =Assessment Year

FeCh = Ferro Chrome

4. FeMn to Equivalent Major Product Conversion:

Conversion factor in BY (CFBY) =SEC of FeMn in BY (kcal/tonne) / SEC of Major Product in
BY (kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of FeMn in AY (kcal/tonne) /SEC of Major Product in BY

(kcal/tonne)

(i) FeMn to Major Product in BY (Tonnes)= CFBY X Production of FeMn in BY (Tonnes)
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If FeMn Production in BY =0; then
(i) FeMn to Major Product in AY (Tonnes)= CFAY X Production of FeMn in AY (Tonnes)

If FeMn Production in BY#0, then
(iii) FeMn to Major Product in AY (Tonnes)= CFBY X Production of FeMn in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year
BY = Baseline Year

AY =Assessment Year

FeMn = Ferro Manganese

5. SiMn to Equivalent Major Product Conversion:

Conversion factor in BY (CFBY) =SEC of SiMn in BY (kcal/tonne) / SEC of Major Product in BY

(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of SiMn in AY (kcal/tonne) /SEC of Major Product in BY

(kcal/tonne)

(i) SiMn to Major Product in BY(Tonnes)= CFBY X Production of SiMn in BY (Tonnes)
If SiMn Production in BY =0; then

(i1) SiMn to Major Product in AY (Tonnes)= CFAY X Production of SiMn in AY (Tonnes)

If SiMn Production in BY#0, then
(1i1)SiMn to Major Product in AY (Tonnes)= CFBY X Production of SiMn in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year
BY = Baseline Year

AY = Assessment Year

SiMn = Silico Manganese

6. Pig Iron to Equivalent Major Product Conversion :
Conversion factorin BY (CFBY) =SEC of Pl in BY (kcal/tonne) / SEC of Major Product in BY (kcal/tonne)

Conversion Factor in AY (CFAY) = SEC of PI in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) PI to Major Product in BY (Tonnes) = CFBY X Production of PI in BY (Tonnes)
If Pig iron Production in BY =0; then
(ii) Pig Iron to Major Product in AY (Tonnes)= CFAY X Production of Pig Iron in AY (Tonnes)

If Pig Iron Production in BY#0, then
(iii)Pig iron to Major Product in AY (Tonnes)= CFBY X Production of Pig Iron in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year
BY = Baseline Year

AY = Assessment Year

PI = Pig Iron
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7. Ferro Silicon to Equivalent Major Product Conversion :

Conversion factor in BY (CFBY) =SEC of FeSi in BY (kcal/tonne) / SEC of Major Product in BY
(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of FeSi in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) FeSi to Major Product in BY (Tonnes) = CFBY X Production of FeSi in BY (Tonnes)
If Ferro Silicon Production in BY =0; then
(i1) FeSi to Major Product in AY (Tonnes)= CFAY X Production of FeSi in AY (Tonnes)

If Ferro Silicon Production in BY#0, then
(iii)FeSi to Major Product in AY (Tonnes)= CFBY X Production of FeSi in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year
BY = Baseline Year

AY = Assessment Year

FeSi = Ferrous Silicon

8. Rolling Mill to Equivalent Major Product Conversion :

Conversion factor in BY (CFBY) =SEC of RM in BY (kcal/tonne) / SEC of Major Production BY
(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of RM in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) RM to Major Product in BY (Tonnes) = CFBY X Production of RM in BY (Tonnes)
If Rolling Mill Production in BY =0; then
(i) RM to Major Product in AY (Tonnes)= CFAY X Production of RMi in AY (Tonnes)

If Rolling Mill Production in BY#0, then
(iii) RM to Major Product in AY (Tonnes)= CFBY X Production of RM in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year
BY = Baseline Year

AY = Assessment Year

RM = Rolling Mill

9. Total Equivalent Major Product (Sponge Iron) for AY and BY

Total Equivalent Product (SI) for BY
= SI to EMP in BY + SMS to EMP in BY + FeCh to EMP in BY+ FeMn to EMP in BY+ SiMn to
EMP in BY+ PI to EMP in BY+ FeSi to EMP in BY + Rolling Mill to EMP in BY

Total Equivalent Product (SI) for AY
= SI to EMP in AY + SMS to EMP in AY + FeCh to EMP in AY + FeMn to EMP in AY + SiMn to
EMP in AY + PIto EMP in AY + FeSi to EMP in AY + Rolling Mill to EMP in AY
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Where, -

N = Sponge Iron (Tonnes)

EMP = Equivalent Major Product (Tonnes)[Sponge Iron]
SMS = Steel Melting Shop (Tonnes)

FeCh = Ferro Chrome (Tonnes)

FeMn = Ferro Manganese (Tonnes)

SiMn = Silico Manganese (Tonnes)

Pl = Pig Iron (Tonnes)

FeSi = Ferro Silicon (Tonnes)

B. Ferro Alloys Plant:
The Major product for such type of plant = SiMn
1. Ferro Chrome to Equivalent Major Product:
Conversion Factor in BY (CFBY) = SEC of FeCh in BY (kcal/tonne)/SEC of Major Product in BY
(kcal/tonne)

Conversion Factor in AY (CFAY) = SEC of FeCh in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) FeCh to Equivalent Major Product in BY (Tonnes) = CFBY X ProductionofFeCh in BY (Tonnes)

If Ferro Chrome Production in BY =0; then
(ii) FeCh to Major Product in AY (Tonnes)= CFAY X Production of FeCh in AY (Tonnes)

If Ferro Chrome Production in BY#0, then
(iii) FeCh to Major Product in AY (Tonnes) = CFBY X Production of FeCh in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year

SEC = Specific Energy Consumption (kcal/Tonne)
FeCh = Ferro Chrome (Tonne)

2. FeMn to Equivalent Major Product:

Conversion Factor in BY (CFBY) = SEC of FeMn in BY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of FeMn in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) FeMn to Equivalent Major Product in BY(Tonnes) = CF X Production of FeMn in BY(Tonnes)

If FeMn Production in BY =0; then
(i) FeMn to Major Product in AY (Tonnes)= CFAY X Production of FeMn in AY (Tonnes)

If FeMn Production in BY#0, then
(iii) FeMn to Major Product in AY (Tonnes) = CFBY X Production of FeMn in AY (Tonnes)

Where,
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CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year

SEC = Specific Energy Consumption (kcal/Tonne)
FeMn = Ferro Manganese (Tonne)

3. SiMn to Equivalent Major Product

Conversion Factor in BY (CFBY) = SEC of SiMn in BY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of SiMn in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) SiMn to Equivalent Major Product in BY(Tonnes) = CF X Production of SiMn in BY(Tonnes)

If SiMn Production in BY =0; then
(ii) SiMn to Major Product in AY (Tonnes)= CFAY X Production of SiMn in AY (Tonnes)

If FeMn Production in BY#0, then
(iii) SiMn to Major Product in AY (Tonnes) = CFBY X Production of SiMn in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year

SEC = Specific Energy Consumption (kcal/Tonne)
SiMn = Silico Manganese (Tonne)

4. Ferro Silicon to Major product

Conversion Factor in BY (CFBY) = SEC of FeSi in BY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of FeSi in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) FeSi to Equivalent Major Product in BY(Tonnes) = CF X Production ofFeSi in BY (Tonnes)

If FeSi Production in BY =0; then
(ii) FeSi to Major Product in AY (Tonnes)= CFAY X Production of FeSi in AY (Tonnes)

If FeSi Production in BY#0, then
(iii) FeSi to Major Product in AY (Tonnes) = CFBY X Production of FeSi in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year

SEC = Specific Energy Consumption (kcal/Tonne)
FeSi = Ferro Silicon (Tonne)

5. PigIron to Major Product = [(SEC of PI / SEC of MP) X Production of PI]

Conversion Factor in BY (CFBY) = SEC of PI in BY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of PI in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)
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(i) PI to Equivalent Major Product in BY (Tonnes) = CF X Production of PI in BY(Tonnes)

If Pig Iron Production in BY =0; then
(i) PI to Major Product in AY (Tonnes)= CFAY X Production of Pl in AY (Tonnes)

If Pig Iron Production in BY#0, then
(iii) PI to Major Product in AY (Tonnes) = CFBY X Production of Pl in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year

SEC = Specific Energy Consumption (kcal/Tonne)
PI = Pig Iron (Tonne)

Total Equivalent Major Product (SiMn) for BY and AY

Total Equivalent Major Product (SiMn)in the Baseline Year (Tonnes)
= FeCh to EMP for BY+ FeMn to EMP for BY + SiMn to EMP for BY+ FeSito EMP for BY
+PI to EMP for BY

Total Equivalent Major Product (SiMn) in the Assessment Year (Tonnes)
= FeCh to EMP for AY+ FeMn to EMP for AY + SiMn to EMP for AY + FeSi to EMP for AY
+PI to EMP for AY

Where,-

SiMn = Silico Manganese

FeCh = Ferro Chrome

EMP = Equivalent Major Product[SiMn]
FeMn = Ferro Manganese

SiMn = Silicon Manganese

FeSi = Ferro Silicon

PI = Pig Iron

C. Mini Blast Furnace Plant:
The Major product for such type of plant = Hot Metal

1. Steel Melting Shop to Equivalent Major Product
Conversion Factor in BY (CFBY) = SEC of SMS in BY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of SMS in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) SMS to Equivalent Major Product in BY(Tonnes) = CF X Production of SMS in BY(Tonnes)

If SMS Production in BY =0; then
(ii)) SMS to Major Product in AY (Tonnes)= CFAY X Production of SMS in AY (Tonnes)

If SMS Production in BY#0, then
(iii) SMS to Major Product in AY (Tonnes) = CFBY X Production of SMS in AY (Tonnes)

Where,-
CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year
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SEC = Specific Energy Consumption (kcal/Tonne)
SMS = Steel Melting Shop (Tonne)

2. Rolling Mill to Equivalent Major Product:
Conversion Factor in BY (CFBY) = SEC of RM in BY (kcal/tonne) /SEC of Major Product in BY

(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of RM in AY (kcal/tonne) /SEC of Major Product in BY

(kcal/tonne)

(i) RM to Equivalent Major Product in BY(Tonnes) = CF X Production of RM in BY(Tonnes)

If Rolling Mill Production in BY =0; then
(i) RM to Major Product in AY (Tonnes)= CFAY X Production of RM in AY (Tonnes)

If Rolling Mill Production in BY#0, then
(iii) RM to Major Product in AY (Tonnes) = CFBY X Production of RM in AY (Tonnes)

Where,-

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year

SEC = Specific Energy Consumption (kcal/Tonne)
RM = Rolling Mill (Tonne)

3. Hot Metal to Equivalent Major Product:

Conversion Factor in BY (CFBY) = SEC up to HM/PI in BY (kcal/tonne) /SEC of Major Product in
BY (kcal/tonne)
Conversion Factor in AY (CFAY) = SEC up to HM/PI in AY (kcal/tonne) /SEC of Major Product in
BY (kcal/tonne)

(i) HM/PI to Equivalent Major Product in BY (Tonnes) = CF X Production of HM/PI in BY(Tonnes)

If Hot Metal/Pig Iron Production in BY =0; then
(ii) HM/PI to Major Product in AY (Tonnes)= CFAY X Production of HM/PI in AY (Tonnes)

If Hot Metal/Pig Iron Production in BY#0, then
(iii) HM/PI to Major Product in AY (Tonnes) = CFBY X Production of HM/PI in AY (Tonnes)

Where,-

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Baseline Year

SEC = Specific Energy Consumption (kcal/Tonne)
HM = Hot Metal Mill (Tonne)

Total Equivalent Product (Hot Metal/Pig Iron) for BY and AY

Total Equivalent Major Product (Hot Metal/Pig Iron) for BY (Tonnes)=SMS to EMP for BY + RM to
EMP for BY+HM to EMP for BY

Total Equivalent Major Product (Hot Metal/Pig Iron) for AY (Tonnes)
= SMS to EMP for AY + RM to EMP for AY+ HM to EMP for AY




340 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(1)]

Where, -

SMS = Steel Melting Shop (Tonne)
PI = Pig Iron (Tonne)

RM = Rolling Mill (Tonne)

HM = Hot Metal (Tonne)

EMP = Equivalent Major Product

D. Rolling Mill Plant:

The Major product for such type of plant = Rolling Mill I Production
The higher production among the Rolling Mills 1-3 should be filled in Rolling Mill-1 for making it as a major

product
1. Rolling Mill-1 to Equivalent Major Product = [(SEC of RM-1/SEC of MP) X Production of RM-
1
Conversion Factor in BY (CFBY) = SEC of RM-1 in BY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)
Conversion Factor in AY (CFAY) = SEC of RM-1 in AY (kcal/tonne) /SEC of Major Product in BY
(kcal/tonne)

(i) RM-1 to Equivalent Major Product in BY (Tonnes)= CF X Production of RM-1 in BY(Tonnes)

If Rolling Mill-1 Production in BY =0; then
(i) Rolling Mill-1 to Major Product in AY (Tonnes)= CFAY X Production of RM-1 in AY (Tonnes)

If Rolling Mill-1 Production in BY#0, then
(iii) RM-1 to Major Product in AY (Tonnes) = CFBY X Production of RM-1 in AY (Tonnes)

Where,-

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Assessment Year
SEC = Specific Energy Consumption (kcal/Tonne)
RM-1 = Rolling Mill-1 (Tonne)

2. Rolling Mill-2 to Major Product:

Conversion Factor in BY (CFBY) = SEC of RM-2 in BY (kcal/tonne) /SEC of Major Product in BY

(kcal/tonne)

Conversion Factor in AY (CFAY) = SEC of RM-2 in AY (kcal/tonne) /SEC of Major Product in BY

(kcal/tonne)

@) RM-2 to Equivalent Major Product in BY(Tonnes) = CF X Production of RM-2 in
BY(Tonnes)

If Rolling Mill-2 Production in BY =0; then
(ii) Rolling Mill-2 to Major Product in AY (Tonnes)= CFAY X Production of RM-2 in AY

(Tonnes)

If Rolling Mill-2Production in BY#0, then
(iii) RM-2 to Major Product in AY (Tonnes) = CFBY X Production of RM-2 in AY (Tonnes)

Where, -

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Assessment Year
SEC = Specific Energy Consumption (kcal/Tonne)

RM-2 = Rolling Mill-2 (Tonne)
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3. Rolling Mill-3 to Major Product

Conversion Factor in BY (CFBY) = SEC of RM-3 in BY (kcal/tonne) /SEC of Major Product in BY

(kcal/tonne)

Conversion Factor in AY (CFAY) = SEC of RM-2 in AY (kcal/tonne) /SEC of Major Product in BY

(kcal/tonne)

@) RM-3 to Equivalent Major Product in BY(Tonnes) = CF X Production of RM-3 in BY
(Tonnes)

If Rolling Mill-3 Production in BY =0; then
(ii) Rolling Mill-3 to Major Product in AY (Tonnes) = CFAY X Production of RM-3 in AY
(Tonnes)

If Rolling Mill-3Production in BY#0, then
(iii) RM-3 to Major Product in AY (Tonnes) = CFBY X Production of RM-3 in AY (Tonnes)

Where,-

CFBY = Conversion Factor in Baseline Year
CFAY = Conversion Factor in Assessment Year
SEC = Specific Energy Consumption (kcal/Tonne)
RM-3 = Rolling Mill-3 (Tonne)

Total Equivalent Rolling Mill Product for BY and AY

Total Equivalent Rolling Mill Product for BY (Tonnes)
=[RM-1 to EMP for BY + RM-1 to EMP for BY + RM-1 to EMP for BY +....]

Total Equivalent Rolling Mill Product for AY (Tonnes)
=[RM-1 to EMP for AY + RM-1 to EMP for AY + RM-1 to EMP for AY +....]

Where,-

RM-1 = Rolling Mill-1

RM-2 = Rolling Mill-2

RM-3 = Rolling Mill-3

EMP = Equivalent Major Product

Note: Additional Mill data sheets are to be attached in the excel form as per above data entry format

7.3. Intermediary Product

A. Sponge iron (SI)

A.1. Stock
a. Stock in BY = SI Closing Stock in BY - SI Opening Stock in BY
b. Stock in AY = SI Closing Stock in AY - SI Opening Stock in AY

Where,
BY = Baseline Year
AY = Assessment Year
SI = Sponge Iron

A.2. Total Sponge Iron Import

1. In Baseline Year
a. If, Stock in BY < 0, Total SI Import in BY = Import SI'in BY — Stock in BY
b. If, Stock in BY > 0, Total SI Import in BY = Import SI in BY
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2. In Assessment Year
a. If, Stock in AY < 0, Total SI Import in AY = Import STin AY — Stock in AY
b. If, Stock in AY > 0, Total SI Import in AY = Import ST in AY

Where,-
BY = Baseline Year
AY = Assessment Year
SI = Sponge Iron

A.3. Total Sponge Iron Export

(1) In Baseline Year
a. If, Stock in BY > 0, Total SI Export in BY = Export SIin BY + Stock in BY
b. If, Stock in BY < 0, Total SI Export in BY = Export SI in BY

2) 2. In Assessment Year
a. If, Stock in AY > 0, Total SI Export in AY = Export ST in AY + Stock in AY
b. If, Stock in AY < 0, Total SI Export in AY = Export SI in AY

Where,-
BY = Baseline Year
AY = Assessment Year
SI = Sponge Iron
B. Dolachar:
B.1. Stock

(a) Stock in BY = Dolachar Closing Stock in BY — Dolachar Opening Stock in BY
(b) Stock in AY = Dolachar Closing Stock in AY - Dolachar Opening Stock in AY

Where,-
BY = Baseline Year
AY = Assessment Year
SI = Sponge Iron

B.2. Total Dolachar Import
(i) In Baseline Year (BY)

a. If, Stock in BY < 0, Total Dolachar Import in BY = Import Dolachar in BY — Stock in BY
b. If, Stock in BY > 0, Total Dolachar Import in BY = Import Dolachar in BY

(ii) In Assessment Year (AY)

a. If, Stock in AY < 0, Total Dolachar Import in AY = Import Dolachar in AY — Stock
in AY
b. If, Stock in AY > 0, Total Dolachar Import in AY = Import Dolachar in AY

B.3. Total Dolachar Export

(i) In Baseline Year (BY)

(a) If, Stock in BY > 0, Total Dolachar Export in BY = Export Dolachar in BY + Stock in BY
(b) If, Stock in BY < 0, Total Dolachar Export in BY = Export Dolachar in BY

(ii) In Assessment Year (AY)
(a) If, Stock in AY > 0, Total Dolachar Export in AY = Export Dolachar in AY + Stock in AY
(b) If, Stock in AY < 0, Total Dolachar Export in AY = Export Dolachar in AY
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B.4. Notional Energy for Dolachar Import/Export
1. During Baseline Year (BY)

Notional Energy for Dolachar Import/Export in BY
= Export Energy for Dolachar in BY - Import Energy for Dolachar in BY

Where,-

i. Export Energy for Dolachar in BY = Total Dolachar Export in BY X Dolachar Gross calorific
value in BY/1,000

ii. Import Energy for Dolachar in BY = Total Dolachar Import in BY X Dolachar Gross calorific

value in BY/1,000

2. During Assessment Year (AY)

Notional Energy for Dolachar Import/Export in AY
= Export Energy for Dolachar in AY - Import Energy for Dolachar in AY

Where,-

iii. Export Energy for Dolachar in AY = Total Dolachar Export in AY X Dolachar Gross calorific
value in AY/1,000

iv. Import Energy for Dolachar in AY = Total Dolachar Import in AY X Dolachar Gross calorific

value in AY/1,000
C. Steel Melting Shop (SMS)

C.1. Stock
(a) Stock in BY = Ingot Closing Stock in BY — Ingot Opening Stock in BY
(b) Stock in AY = Ingot Closing Stock in AY - Ingot Opening Stock in AY
Where,-

BY = Baseline Year
AY = Assessment Year
C.2. Total Pig Iron Import
C.2.1. In Baseline Year
(a) If, Stock in BY < 0, Total PI Import in BY = Import PI in BY — Stock in BY
(b) If , Stock in BY > 0, Total PI Import in BY = Import Pl in BY

C.2.2. In Assessment Year

(a) If, Stock in AY < 0, Total PI Importin AY = Import Plin AY — Stock in AY
(b) If, Stock in AY > 0, Total PI Import in AY = Import Pl in AY

Where,-
BY = Baseline Year
AY = Assessment Year
PI = Pig Iron

C.3. Total Pig Iron Export

C.3.1. in Baseline Year (BY)

(a) If, Stock in BY > 0, Total PI Export in BY = Export PIin BY + Stock in BY
(b) If, Stock in BY < 0, Total PI Export in BY = Export Pl in BY
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C.3.2. in Assessment Year (AY)

(a) If, Stock in AY > 0, Total PI Export in AY = Export Pl in AY + Stock in AY
(b) If, Stock in AY < 0, Total PI Export in AY = Export Pl in AY

Where,-
BY = Baseline Year
AY = Assessment Year
PI = Pig Iron

D. Notional Energy for Import/Export of Ingot
D.1. Net Energy for Ingot in Baseline Year (BY)

Net Energy for Ingot (Mkcal) = Export Energy for Ingot in BY - Import Energy for Ingot in BY
Where,-
Export Energy for Ingot= Total PI Export in BY X SMS SEC in BY /1000
Import Energy for Ingot = Total PI Import in BY X SMS SEC in BY /1000

D.2. Net Energy for Ingot in Assessment Year (AY)
Net Energy for Ingot (Mkcal) = Export Energy for Ingot in AY - Import Energy for Ingot in AY
Where,-
Export Energy for Ingot= Total PI Exportin AY X SMS SEC in AY /1000
Import Energy for Ingot = Total PI Import in AY X SMS SEC in AY /1000

D.3. Total Notional Energy to be subtracted in Assessment Year for Intermediary Products:

Total Notional Energy to be subtracted in Assessment Year for Intermediary Products
= Net Energy for Ingot in AY - Net Energy for Ingot in BY

Where,-

AY = Assessment Year

BY = Baseline Year

SMS = Steel Melting Shop

PI = Pig Iron

SEC = Specific Energy Consumption

E. Pellet Plant

E.1. Total Pellet Plant Energy in BY = Total PP SEC in BY X Total PP Production in BY X 1000
E.2. Total Pellet Plant Energy in AY = Total PP SEC in AY X Total PP Production X 1000

Where,-
BY =Baseline Year
AY = Assessment Year
PP = Pellet Plant
SEC = Specific Energy Consumption

F. Net Energy for Sponge Iron (SI)

F.1.In Baseline Year
Net Energy for Sponge Iron (SI) inBY
= Export Energy for SIin BY - Import Energy for SIin BY
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Where,-
a. Export Energy for SIin BY = Total SI Export in BYX SI SEC in BY/1000
b. Import Energy for SIin BY = Total SI Import in BY X SI SEC in BY/1000

F.2. In Assessment Year

Net Energy for Sponge Iron (SI)  in AY
= Export Energy for SIin AY - Import Energy for SIin AY
Where,-
a. Export Energy for SIin AY = Total SI Export in BYX SI SEC in AY/1000
b. Import Energy for SIin AY = Total SI Import in BY X SI SEC in AY/1000

Where,-
BY = Baseline Year
AY = Assessment Year
SI = Sponge Iron
SEC = Specific Energy Consumption
7.4.Power Mix

7.4.1.Power Mix Normalisation for Power Sources
The baseline year power mix ratio will be maintained for Assessment year for Power Source and

import. The Normalized weighted heat rate calculated from the baseline year Power mix ratio will be
compared with the assessment year Weighted Heat Rate and the Notional energy will be deducted from
the Total energy assessed

The Thermal Energy difference of electricity consumed in plant in baseline year and electricity
consumed in plant during assessment year shall be subtracted from the total energy, considering the
same % of power sources consumed in the baseline year.

However, any efficiency increase (i.e. reduction in Heat Rate) in Assessment year in any of the power
sources will give benefit to the plant

Notional Energy to be subtracted from the total Energy of Plant in the assessment year is calculated as

(i) Energy Correction for all power source in the assessment year [Million kcal]= TECPS oy
X (A-WHRAY - N-WHRAy)

Where,-
TECPSy: Total energy consumption from all the Power sources (Grid, CPP, DG etc) for
AY in Million kWh
A-WHRy: Actual Weighted Heat Rate for the Assessment Year in kcal/kWh
N-WHR4y: Normalised Weighted Heat Rate for the Assessment Year in kcal/kWh

(i) Normalised Weighted Heat Rate for Assessment year (kcal/kWh):
N-WHRv= A x (D/G)+B x (E/G)+C x (F/G)

Where,-

A: Grid Heat Rate for Assessment year (AY) in kcal/kWh
B: CPP Heat Rate for AY in kcal/kWh
C: DG Heat Rate for AY in kcal/kWh

D: Grid Energy consumption for Base Line Year (BY) in Million kWh

E: CPP Energy consumption for BY in Million kWh

F: DG Energy consumption for BY in Million kWh

G: Energy Consumed from all Power sources (Grid, CPP, DG) for BY in Million kWh
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(Note: Any addition in the power source will attract the same fraction to be included in the above
equation as PSiHR  y x (PSiECgy/TECgy)

PSiHRy= Power Source (ith) Heat rate for AY in kcal/kWh

PSiECgy= Power Source (ith) Energy Consumption for BY in Million kWh

TECgy=Total Energy consumption for BY in Million kWh

The Electricity Consumption from WHR is not being considered for Power Mix Normalisation)

7.4.2.3.2 Power Mix Normalisation for Power Export

Net Heat Rate of CPP to be considered for export of Power from CPP instead of 2717 kcal/kWh. Actual
CPP heat rate would be considered for the net increase in the export of power from the baseline. The
exported Energy will be normalized in the assessment year as per following calculation

iii. Notional energy for Power export to be subtracted in the assessment year [Million kcal]

=(EXP,y -EXPgy)*[(WNHRGy-2717)]/10
Where,-
WNHRG,y: Weighted Net Heat Rate of Generation for AY in kcal/kWh
EXP,y: Exported Electrical Energy in AY in Lakh kWh
EXPgy: Exported Electrical Energy in BY in Lakh kWh
APC,y: Auxiliary Power Consumption for AY in %

7.5.Fuel Quality in CPP and Cogen.

7.5.1.Coal Quality for CPP

The Boiler Efficiency will be calculated for the baseline as well as assessment year with the help of Coal
analysis constituents like GCV, %Ash, %Moisture, %H and Boiler Efficiency Equation provided to calculate
the Boiler efficiency.

Hence, by keeping the Turbine heat rate constant for both the years, the CPP heat hate will be calculated for
the respective year. The Thermal Energy for the difference in heat rate of CPP will be deducted from the total
energy consumption of the plant.

@) Notional Thermal Energy to be deducted in the assessment year [Million kcal] = [CPP Heat Rate in AY
(kcal/kWh)-Actual CPP Heat Rate in BY (kcal/kWh)] x CPP Generation in AY (Lakh kWh)/10

(ii)  CPP Heat Rate in AY= CPP Heat Rate in BY x (Boiler Efficiency in BY/Boiler Efficiency in AY)
(iii)  Boiler Efficiency in BY= 92.5-[{50xA+630 (M+9H) } /GCV] (Values are for baseline Year)

(iv)  Boiler Efficiency in AY= 92.5-[{50xA+630 (M+9H) } /GCV] (Values are for assessment Year)

Where,-

A: Ash in %

M= Moisture in %

H= Hydrogen in %

GCV: Coal Gross Calorific Value in kcal/kWh

AY = Assessment year

BY = Baseline Year

CPP= Captive Power Plant
THR=Turbine Heat Rate
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7.5.2.Coal Quality for Cogen

@) Boiler efficiency in baseline year = 92.5-[{50xA+630 (M+9H) } /GCV]

(i) Boiler efficiency in assessment year = 92.5-[{50xA+630 (M+9H) } /GCV]

(iii) Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in BY (Factor)
= ¥'°,_13{Operating Capacity of Process Boilers used for Steam generation in TPH x Percentage of
Coal Energy Used in steam Generation in all the boilers for Steam generation in %) / Zlﬁn:nOperating
Capacity of Process Boilers used for Steam generation (TPH)}

@iv) Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in AY (Factor)
=Y"'® _13 {(Operating Capacity of Boilers used for Steam generation in TPH x Percentage of Coal
Energy Used in steam Generation in all the boilers for Steam generation in %) / Zlﬁn:nOperating
Capacity of Boilers used for Steam generation (TPH)}

) Normalized Specific Energy Consumption for Steam Generation (kcal/kg of Steam) =
Weighted Average Specific Steam Consumption in BY x (Boiler efficiency in BY (%)/Boiler
Efficiency in AY (%))

(vi) Difference in Specific Steam from BY to AY (kcal/’kg of Steam) = Normalized Specific Energy
Consumption for Steam Generation (kcal/kg of steam)- Specific Energy Consumption for Steam
Generation Boiler BY (kcal/kg of steam)

(vii) Energy to be subtracted w.r.t. Fuel Quality in Co-Gen (Million kcal) = Difference in Specific
Steam from BY to AY (kcal/kg of steam)x {(Total Steam Generation of all Process Boilers in AY
(Tonnes) x Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in
AY)}/1000

Where,-
A: Ashin %
M= Moisture in %
H= Hydrogen in %
GCV: Coal Gross Calorific Value in kcal/kWh
AY = Assessment year
BY = Baseline Year
CPP= Captive Power Plant
TPH=Tonnes Per Hour
7.6.Scrap Use

The Specific Power Consumption for SMS w.r.t. Scrap is calculated by using the following equation
given as:
y=-2.1161x + 807.08 with R2 =0.9971

i.  Specific Power Consumption for SMS w.r.t. Scrap use in BY (kWh/tonne)
=-2.1161 X % Scrap in BY + 807.08

ii.  Specific Power Consumption for SMS w.r.t. Scrap use in AY (kWh/tonne)
=-2.1161 X % Scrap in AY + 807.08

iii.  Difference of Specific Power Consumption between BY and AY

= Specific Power Consumption for SMS w.r.t. Scrap use in AY (kWh/tonne) - Specific Power
Consumption for SMS w.r.t. Scrap use in BY (kWh/tonne)
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Where,-
BY= Baseline Year
AY= Assessment Year

Total Energy to be subtracted w.r.t. Scarp use in Steel Melting Shop (SMS) during AY (in Million kcal)

= Difference of SPC between BY and AY (KWh/tonne) X SMS Production (tonnes) X Weighted Heat

Rate (kcal/kWh) /1076
Where, -
SPC = Specific Power Consumption
BY = Baseline Year
AY = Assessment Year
SMS = Steel Melting Shop

7.7. Normalisation others

7.7.1.Environmental Concern
Additional Environmental Equipment requirement due to major change in government policy on Environment

The Normalisation takes place in the assessment year for additional Equipment’s Energy Consumption only if
there is major change in government policy on Environment Standard. The Energy will be normalized for
additional Energy consumption details from Energy meters. This is to be excluded from the input energy as
calculated below

Notional Thermal Energy to be deducted in the assessment year due to Environmental Concern

[Million kcal] = Additional Electrical Energy Consumed (Lakh kWh) x Weighted Heat Rate
(kcal/kWh)/10+ Additional Thermal Energy Consumed (Million kcal)

7.7.2.Biomass/ Alternate Fuel Unavailability w.r.t Baseline Year

The Normalisation for Unavailability for Biomass or Alternate Fuel is applied in the baseline year. The energy
contained by the fossil fuel replacement will be deducted in the assessment year

Notional Thermal Energy to be deducted in the assessment year due to Biomass/Alternate Fuel
Unavailability [Million kcal]
= FFB Ay GCVBgy /1000 + FFSA oy x GCVSAgy /1000 + FFB oy x GCVLARy/1000

Where,-

FFBsy= Biomass replacement with Fossil fuel due to un-availability used in the process in Assessment Year
(Tonnes)

GCVBgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

FFSA,y= Solid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process in
Assessment Year (Tonnes)

GCVSAgy: Gross Calorific Value of Solid Alternate Fuel in Baseline Year (kcal/kg)

FFB,y= Liquid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process in
Assessment Year (Tonnes)

GCVLAgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

7.7.3.Construction Phase or Project Activities

The energy consumed during construction phase or project activities are non-productive energy and hence
will be subtracted in the assessment year. The energy consumed by the equipment till commissioning will

also be deducted in the assessment year
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Notional Thermal Energy to be deducted in the assessment year due to Construction Phase
or Project Activities [Million kcal]l= Electrical Energy Consumed due to commissioning of
Equipment (Lakh kWh) x Weighted Heat Rate (kcal/kWh)/10+ Thermal Energy Consumed due to

commissioning of Equipment (Million kcal)

7.7.4.Addition of New Line/Unit (In Process and Power Generation)

In case a DC commissions a new line/production unit before or during the assessment/target year, the production and
energy consumption of new unit will be considered in the total plant energy consumption and production volumes
once the Capacity Utilisation of that line has touched / increased over 70%. However, the energy consumption and
production volume will not be included till it attains 70% of Capacity Utilisation. Energy consumed and production
made (if any) during any project activity during the assessment year, will be subtracted from the total energy and

production in the Assessment year.

Similarly, the same methodology is applied on a new unit installation for power generation (CPP) within the plant

boundary.

(i) Thermal Energy Consumed due to commissioning of New process Line/Unit till it attains 70per cent. of
Capacity Utilisation to be subtracted in assessment year (Million kcal) = (Electrical Energy Consumed
due to commissioning of New process Line/Unit till it attains 70 per cent. of Capacity Utilisation (Lakh
kWh) x Weighted Average Heat rate in AY (kcal/kWh)/10) + Thermal Energy Consumed due to

commissioning of New Process Line/Unit till it attains 70 per cent. of Capacity Utilisation (Million kcal)

The Production during commissioning of New Process Line/Unit will be subtracted from the total production of

plant.

(i) Thermal Energy Consumed from external source due to commissioning of New Line/Unit till it attains 70
per cent. of Capacity Utilisation in Power generation to be subtracted in the assessment year (Million
kcal) = (Electrical Energy Consumed from external source due to commissioning of New Line/Unit till it
attains 70 per cent. of Capacity Utilisation in Power generation (Lakh kWh) x Weighted Average Heat rate
in AY (kcal/kWh)/10) + Thermal Energy Consumed due to commissioning of New Line/Unit till it attains
70 per cent.of Capacity Utilisation in Power generation (Million kcal).

(iii) Thermal Energy to be added in the assessment year for Power generation of a line /unit till it attains 70
per cent.of Capacity Utilisation (Million kcal)= Net Electricity Generation till new Line/Unit attains 70
per cent. Capacity Utilisation (Lakh kWh) x Weighted Heat Rate (kcal/kWh)/10

(iv) Thermal Energy Steam Generation From Co-Gen till New Line /Unit attains 70% of Capacity Utilisations
(Million kcal)=Steam Generation From Co-Gen till New Line /Unit attains 70 per cent of Capacity
Utilisations (Tonne)*Steam Specific Energy Consumption (kcal/kg of steam)/1000

Where,-
AY: Assessment Year

7.7.5.Unforeseen Circumstances
The Normalisation is required for Energy system of a plant, if the situation influences the Energy Consumption,

which cannot be controlled by Plant Management and is termed as Unforeseen Circumstances. The Energy
consumed due to unforeseen circumstances to be deducted in the assessment year.
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(@) Thermal Energy consumed due to unforeseen (Million kcal) = (Electrical Energy to
be Normalised in AY x Weighted Average Heat rate in AY (kcal/kWh)/10) + Thermal
Energy to be Normalised (Million kcal)

7.7.6.Renewable Energy

The quantity of exported power ( partially or fully) on which Renewable Energy Certificates have
been earned by Designated Consumer in the assessment year under REC mechanism shall be treated as
Exported power and Normalisation will apply. However, the normalized power export or deemed injection

will not qualify for issue of Energy Saving Certificates under PAT Scheme.

The quantity of exported power (partially or fully) from Renewable energy which has beensold at a
preferential tariff by the Designated consumer in the assessment year under REC mechanism shall be treated
as Exported power. However, the normalized power export will not qualify for issue of Energy Saving

Certificates under PAT Scheme.

(i) Target Saving to be achieved (PAT obligation) (TOE) = Equivalent Major Product Output as per PAT scheme

Notification (Tonnes) in BY x Target Saving to be achieved (PAT obligation) (TOE/Te)

(i1) Target Saving achieved in assessment year (TOE)= [Gate to Gate Specific Energy Consumption in BY

(TOE/Te)-Normalized Gate to Gate Specific Energy Consumption in AY (TOE/Te)] x Equivalent Major

Product Output in tonnes as per PAT scheme Notification (Tonnes)

(iii) Additional Saving achieved (After PAT obligation) (TOE) = Target Saving Achieved in AY (TOE) - Target

Saving to be achieved (PAT obligation) in BY (TOE)

A. Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment year = 0

(iv) Thermal energy conversion for REC and Preferential tariff (TOE)= [Quantum of Renewable Energy Certificates

(REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh) + Quantum of Energy sold under
preferential tariff (MWh)] x 2717/10000

B. Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in assessment year # 0

(v) Thermal energy conversion for REC and Preferential tariff (TOE)= [Quantum of Renewable Energy Certificates

(vi)

(vii)

(REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh) + Quantum of Energy sold under
preferential tariff (MWh)] x Generation Net Heat Rate in AY (kcal/kWh)/10000

If, Additional Saving achieved (After PAT obligation) (TOE) <=0,

1. Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) = 0,
If, Additional Saving achieved (After PAT obligation) (TOE) >0, and Thermal energy conversion for REC
and Preferential tariff (TOE) >Additional Saving achieved (After PAT obligation) (TOE) then
1. Thermal Energy to be normalized for REC and preferential tariff power sell under

REC mechanism (TOE) = Additional Saving achieved (After PAT obligation) (TOE)
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(viii)  If, Additional Saving achieved (After PAT obligation) (TOE) >0, and Thermal energy conversion for REC
and Preferential tariff (TOE) <Additional Saving achieved (After PAT obligation) (TOE) then

Thermal Energy to be normalized for REC and preferential tariff power sell under REC mechanism
(TOE) = Thermal energy conversion for REC and Preferential tariff (TOE)

7.8. Gate to Gate Specific Energy Consumption

A. Specific Energy Consumption calculation

i. Weighted Average Heat Rate (WAHR) of Plant in BY

= Total Energy (kcal/kWh) Consumed in BY/ Total Electricity (MU) in BY
ii. Weighted Average Heat Rate (WAHR) of Plant in AY

= Total Energy (kcal/kWh) in AY/ Total Electricity (MU) in AY
Total Energy (kcal/kWh) Consumed in BY and AY will be calculated separately as given below:
= [{GHR of DG Set (kcal/lkWh) X Generation (MU)from DG Set}+ {GHR of CPP

(Steam Turbine) X Generation (MU) from CPP} + {GHR of WHRB Turbine X
Generation (MU) from WHRB Turbine} + {GHR of Gas Generator (GG)X
Generation from Gas Generator (MU)} + {GHR of Co-Gen (Condensing) X
Generation from Co-Gen (Condensing)} + {GHR of Co-Gen (Back
Pressure)Generation (MU) from Co-Gen (Back Pressure)}+ {Total Electricity
Purchased (MU) from Grid/ others X 860}]

Total Electricity Generated and Purchased in BY and in AY will be calculated separately as given

below:
= [Generation (MU) from DG Set + Generation (MU) from CPP +

Generation (MU) from WHRB Turbine + Generation from Gas Generator (MU) +
Generation from Co-Gen (Condensing) + Generation from Co-Gen (Back Pressure)
+ Total Electricity Purchased from Grid/ others

Where,-

WAHR = Weighted Average Heat Rate

GHR = Gross Heat Rate (kcal/kWh)

CPP = Captive Power Plant

WHRB = Waste Heat Recovery Boiler

Co-Gen = Combined Generation

iii. SEC of Sponge Iron = WAHR of Plant X Electrical SEC of SI + Thermal SEC of SI

1. In BY= {WAHR of Plant X Elec. SEC of SI) in BY + Th SEC of SI in BY
2. In AY= {WAHR of Plant X Elec. SEC of SI) in AY + Th SEC of ST'in AY

Where,-

WAHR = Weighted Average Heat Rate (kcal/kWh)
SEC = Specific Energy Consumption (kcal/Tonne)
SI = Sponge Iron

Elec = Electrical

Th = Thermal

iv. SEC of Steel Melting Shop =WAHR of Plant X Electrical SEC of SMS + Thermal SEC
of SMS

1. In BY= {WAHR of Plant X Elec. SEC of SMS) in BY + Th SEC of SMS in BY
2. In AY= {WAHR of Plant X Elec. SEC of SMS) in AY + Th SEC of SMS in AY

Where,-
WAHR = Weighted Average Heat Rate (kcal/kWh)
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SEC = Specific Energy Consumption (kcal/Tonne)
SMS = Steel Melting Shop (Tonne)
Elec = Electrical
Th = Thermal

v. SEC of Ferro Chrome = WAHR of Plant X Electrical SEC of SMS + Thermal SEC of
SMS

1. In BY= {WAHR of Plant X Elec. SEC of FeCh) in BY + Th SEC of FeCh in BY
2. In AY= {WAHR of Plant X Elec. SEC of FeCh) in AY + Th SEC of FeCh in AY
Where,-

WAHR = Weighted Average Heat Rate (kcal/kWh)
SEC = Specific Energy Consumption (kcal/Tonne)
FeCh = Ferro Chrome (Tonne)

Elec = Electrical

Th = Thermal

vi. SEC of FeMn = WAHR of Plant X Electrical SEC of FeMn+ Thermal SEC of FeMn

1. In BY= {WAHR of Plant X Elec. SEC of FeMn) in BY + Th SEC of FeMn in BY
2. In AY= {WAHR of Plant X Elec. SEC of FeMn) in AY + Th SEC of FeMn in AY
Where,-

WAHR = Weighted Average Heat Rate (kcal/kWh)
SEC = Specific Energy Consumption (kcal/Tonne)
FeMn = Ferro Manganese (Tonne)

Elec = Electrical

Th = Thermal

vii. SEC of SiMn = WAHR of Plant X Electrical SEC of SiMn+ Thermal SEC of SiMn

1. In BY= {WAHR of Plant X Elec. SEC of SiMn) in BY + Th SEC of SiMn in BY
2. In AY= {WAHR of Plant X Elec. SEC of SiMn) in AY + Th SEC of SiMn in AY
Where,-

WAHR = Weighted Average Heat Rate (kcal/kWh)
SEC = Specific Energy Consumption (kcal/Tonne)
SiMn = Silico Manganese (Tonne)

Elec = Electrical

Th = Thermal

viii. SEC of Pig Iron = WAHR of Plant X Electrical SEC of PI + Thermal SEC of PI

1. In BY= {WAHR of Plant X Elec. SEC of PI) in BY + Th SEC of Pl in BY
2. In AY= {WAHR of Plant X Elec. SEC of PI) in AY + Th SEC of Plin AY

Where,-

WAHR = Weighted Average Heat Rate (kcal/kWh)
SEC = Specific Energy Consumption (kcal/Tonne)
Pl = Pig Iron (Tonne)

Elec = Electrical

Th = Thermal

ix. SEC of Ferro Silicon = WAHR of Plant X Electrical SEC of FeSi + Thermal SEC of FeSi

1. In BY= {WAHR of Plant X Elec. SEC of FeSi) in BY + Th SEC of FeSi in BY
2. In AY= {WAHR of Plant X Elec. SEC of FeSi) in AY + Th SEC of FeSi in AY

Where,-
WAHR = Weighted Average Heat Rate (kcal/kWh)
SEC = Specific Energy Consumption (kcal/Tonne)
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FeSi = Ferro Silicon (Tonne)
Elec = Electrical
Th = Thermal

X. SEC of Rolling Mill = WAHR of Plant X Electrical SEC of RM + Thermal SEC of RM

1. In BY= {WAHR of Plant X Elec. SEC of RM) in BY + Th SEC of RM in BY
2. In AY= {WAHR of Plant X Elec. SEC of RM) in AY + Th SEC of RM in AY

Where,-

WAHR = Weighted Average Heat Rate (kcal/kWh)
SEC = Specific Energy Consumption (kcal/Tonne)
RM = Rolling Mill (Tonne)

Elec = Electrical

Th = Thermal

B. Energy Details for Import & Export

1.

Total Energy Consumption of Plant (TOE)

In BY= Total Energy Consumed (Thermal+Electrical) (Mkcal) in BY/10

In AY= Total Energy Consumed (Thermal+Electrical) (Mkcal) in AY/10

Where,

Total Energy Consumed (Thermal+Electrical) in Million kcal

= [Total Thermal Energy Consumption (Mkcal) + {Electricity Purchased from Grid (Million
kWh X 860 kcal/kWh)} — {(Electricity Exported to Grid (Million kWh) X 2717 kcal/kWh)}]

(a) Total Thermal Energy Consumption (Million kcal) =

Total Thermal Energy (Mkcal) Used in Power Generation + Total Thermal Energy (Mkcal) Used
in Process

(b) Total Thermal Energy (Mkcal) Used in Power Generation

=[Quantity used for Power Generation (GT) + Quantity used for Power Generation (GG) +
Quantity used for Power Generation (Co-Gen) + Total Liquid Energy Used in Power
Generation (DG Set) + Total Liquid Energy Used in Power Generation (CPP) + Thermal
Energy Used in Power Generation (WHRB) + Thermal Energy Used in Power Generation
(Co-Gen) + Total Solid Energy Used in Power Generation (CPP) + Total Solid Energy Used
in Power Generation (WHRB) + Total Solid Energy Used in Power Generation (Co-Gen)]

(c¢) Total Thermal Energy (Mkcal) Used in Process

=Total Gaseous Energy Used in Process + Total Liquid Energy Used in Process + Total Solid
Energy Used in Process

C. Gate to Gate SEC of Equivalent Product

1. Gate to Gate SEC of Equivalent Sponge Iron

If, Type of Product is defined as Sponge Iron (SI)or SI with SMS or SI with SMS + Others, Gate to Gate SEC
of Equivalent Sponge Iron (TOE/Tonne) for BY and AY

= [{Total Energy Consumed (Thermal+Electrical) in (Mkcal) /Total Equivalent Product (SI+SMS+Others) (in
Tonne)} / 10]

Where,-

Total Energy Consumed (Thermal + Electrical)

= Total Energy Consumed (Thermal+Electrical) of plant (in Mkcal) - Notional Energy for Intermediary Product
(Mkcal)
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2. Gate to Gate SEC of Equivalent SiMn

If, Type of Product is defined as Ferro Alloy, Gate to Gate SEC of Equivalent SiMn (TOE/Tonne) for BY and
AY

= [{Total Energy Consumed (Thermal + Electrical) in (Mkcal) / Total Equivalent Product SiMn (Tonne) }/10]

Where,-

Total Energy Consumed (Thermal + Electrical) in Mkcal

= Total Energy Consumed (Thermal +Electrical) of the plant (in Mkcal)-Notional Energy for Intermediary
Product (in Mkcal)

3. Gate to Gate SEC of Equivalent Ferro Chrome

If, Type of Product is defined as Ferro Chrome, Gate to Gate SEC of Equivalent Ferro Chrome (TOE/Tonne) for
BY and AY

= [{Total energy Consumed (Thermal + Electrical) in (Mkcal) / Total Equivalent Product Ferro Chrome
(Tonne)}/10]

Where,-
Total energy Consumed (Thermal+Electrical) (in Mkcal)

= Total Energy Consumed (Thermal+Electrical) of the Plant (in Mkcal) — Notional Energy for Intermediary
Product (in Mkcal)

4. Gate to Gate SEC of Equivalent Crude Steel

If, Type of Product is defined as Mini Blast Furnace, Gate to Gate SEC of Equivalent Mini Blast Furnace
(TOE/Tonne) for BY and AY

= [{Total energy Consumed (Thermal+Electrical) in (Mkcal) / Total Equivalent product Crude Steel
(Tonne)}/10]

Where,-
Total energy Consumed (Thermal+Electrical) (in Mkcal)

= Total Energy Consumed (Thermal + Electrical) of the Plant (in Mkcal) — Notional Energy for Intermediary
Product (in Mkcal)

5. Gate to Gate SEC of Equivalent SPU

If, Type of Product is defined as SPU, Gate to Gate SEC of Equivalent SPU (TOE/Tonne) for BY and AY

= [{Total Energy Consumed (Thermal + Electrical) (in Mkcal) / Total Equivalent Product SPU (Tonne)}/10]
Where,-

Total Energy Consumed (Thermal + Electrical) (in Mkcal)

= Total Energy Consumed (Thermal + Electrical) of the Plant (in Mkcal) - Notional Energy for Intermediary
Product (Mkcal)

D. Gate to Gate(GtG) Energy Consumption

1. If, Type of Product is defined as Sponge Iron (SI) or SI with SMS or SI with SMS + Others,
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GtG Energy Consumption (Mkcal) in Sponge Iron (SI) or SI with SMS or ST with SMS +Others,
for BY and AY

= {Total Energy Consumed (Thermal + Electrical) in Si or SI+SMS or SI+SMS + Others
Production} - {Notional Energy for Power Mix + Notional Energy for Fuel Quality + Notional
Energy for Scrap Use Factors + Notional Energy for Start Stop Factors + Notional Energy for
others Factors}]

2. If, Type of Product is defined as Ferro Alloy,

GtG Energy Consumption (Mkcal) for BY and AY

= {Total Energy Consumed (Thermal + Electrical) in Ferro Chrome Production} -
{National Energy for Power Mix + National Energy for Fuel Quality + National
Energy for Scrap Use Factors + National Energy for Start Stop Factors + National
Energy for others Factors}]

3. 1If, Type of Product is defined as Ferro Chrome,
GtG Energy Consumption (Mkcal) for BY and AY

= {Total Energy Consumed (Thermal + Electrical) in Ferro Chrome Production} —
{National Energy for Power Mix + National Energy for Fuel Quality + National
Energy for Scrap Use Factors + National Energy for Start Stop Factors + National
Energy for others Factors}]

4. 1If, Type of Product is defined as Mini Blast Furnace (MBF),

GtG Energy Consumption (Mkcal) for BY and AY

= [{Total Energy Consumed (Thermal + Electrical) in Mini Blast Furnace} - {National
Energy for Power Mix + National Energy for Fuel Quality + National Energy for Scrap
Use Factors + National Energy for Start Stop Factors + National Energy for others
Factors}]

5. 1If, Type of Product is defined as SPU,

GtG Energy Consumption (Mkcal) for BY and AY

= [{Total Energy Consumed (Thermal + Electrical) in SPU} — {National Energy for Power Mix + National
Energy for Fuel Quality + National Energy for Scrap Use Factors + National Energy for Start Stop Factors
+ National Energy for others Factors}]

E. Normalized GtG SEC (Mkcal/Tonne)

1. If, Type of Product of Plant is defined as Sponge Iron (SI) or SI with SMS or SI with SMS + Others,
BY and AY

_ Mkcal
Normalized Gt SEC ( ) of Plant
Tonne

__ GtG Energy Consumption (Mcallin Spaonge Iron (S!) or ST with SMS or ST with SMS = Others)
- Total Equivalent Product Spenge Iran (51) or SIwith SMS or S with SMS 4 Others

OR
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TOE
Normalised Gtz SEC (
Tonne

) af Plant

Mkcal
Tonne, © f Plant

Normalised GtG SEC (

10
2. If, Type of Product of Plant is defined as Ferro Alloy, BY and AY

MEkcal
Normalised Gt SEC
Tonne

) af Plant

_ GtG Energy Consumptior.(Mkcal)in Ferro Alloy Production
N Total Equivalent Product SiMn

OR
. Mkcal
TOE Normalised GtG SEC (To'rs:e) of Plant
Normalised Gt SEC ( )of Plant —
Tonne 10
3. 1If, Type of Product is defined as Ferro Chrome, BY and AY
Million kcaly
Normelised GtG SEC af Plaat
Tonne /
GtG Energy Consumption (Million kcal)in Ferrow Chrome Production
N Tatal Equivalent Product Ferra Chrome
OR
Normalised 616 SEC (oK), - pram
Tonne.

TOE
Normalised GtG SEC ( ) of Plant = -
Tonne

10
4. If, Type of Product is defined as Mini Blast Furnace (MBF), BY and AY

Million kcaly
Normalised GtG SEC (— of Plant
Torrne

_ GtG Energy Consumption (Mkcal)in Mini Blast Furnace Production
B Total Equivalent Product Crude Steel

OR

& Normalised GtG SEC {'%] of Plant
) of Plant = - -
ne 10

o
Normalised GtG SEC (
Ton

5. 1If, Type of Product is defined as SPU, BY and AY

Million kecal
Normalised GtG SEC (—) of Plant
Tonne

_ GtG Energy Consumption (Mkcal)in Mini Blast Furnace Producticn
B Total Equivalent Product SPU

OR
Normalised GtG SEC (M
Tonne

10

Jof Plant

TOF
Normalised Gtz SEC (

) af Plant =
Tonne
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F. Renewable Energy Certificates Compliance under PAT Scheme

Thermal Energy to be normalized for REC and preferential tariff power sell under REC mechanism in AY

G. Gate to Gate Energy Consumption after REC compliance
= Renewable Energy Certificates Compliance under PAT Scheme in AY + GtG Energy Consumption in AY
H. Normalized Gate to Gate Specific Energy Consumption of Product after REC Compliance

1. If, Type of Product of Plant is defined as Sponge Iron (SI) or SI with SMS or SI with SMS + Others,
AY
i.Gate to Gate Specific Energy Consumption in Baseline Year (TOE/T)

Grate to Gate Specific Energy Consumption in Baseline year (TOE /Tonne)
Total Energy Consumption (Million kcal)

~ Total Equivalent Production (Sponge Iron (SDor SI with SMS or Sl with SMS + Others){Tonnes) x 10

TOE
ii. Normalized Gate to Gate Specific Energy Consumption after REC Compliance (T ﬂg)
on

_ Gate to Gate Energy Consumption after REC compliance (Million keal)
" (Tuiul Eyuivelent Product Sponge Iron (SDer 51 with SMS ot 51 with SMS (Tunmes) + Olhers)X10

iii.Baseline Normalisation (TOE/Tonne) = Gate to Gate Specific Energy Consumption in Baseline year

(TOE/Tonne) — Notified Specific Energy Consumption in Baseline Year (TOE/Tonne)

o _ _ ] i TEE
i Nermelized Gate to Gate Specific Energy Consumption aftor PBEC Compliznes inassesoront voor l'-f_ :
ety 4 ! ] ! 2 —

Normalised Total Ensrgy Consumption after REC Compliznce (Million keal)

Total Equivelent Product (Sponge Iron (SNor S with SME or STwith SMS + Others)(Tonne)x10

TOE

]

Tornne/

(Tl

— Daseline Normalisation (
2. If, Type of Product of Plant is defined as Ferro Alloy, AY

i.Gate to Gate Specific Energy Consumption in Baseline Year (TOE/T)

Gate to Gate Specific Enzrgy Censumption in Baseline vear (TOE /Tonne)
Total Energy Consumption (Million kcal)

~ Total Equivalent Production (SiMn){(Tonnes) x 10

Tor
(T onne']

it. Normalized Gate to Gate Specific Energy Consumption after REC Compliance

_ Gate to Gate Energy Consumption after REC compliance (Million kcal)
(Total Equivalent Product (SiMn)(Tonne2)X10

iii.Baseline Normalisation (TOE/Tonne) = Gate to Gate Specific Energy Consumption in Baseline year (TOE/Tonne) —

Notified Specific Energy Consumption in Baseline Year (TOE/Tonne)
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TOE
)

iv. Normalised Gate to Gate Specific Energy Consumption after REC Compliance in assessment year (Twr p

Normalized Total Energy Consumption after REC Compliance (Million kcal)
B Total Equivalent Product (SiMn)(Tonne)x10

TOE
— Baseline Normalisation l:T )
onnne
3. [If, Type of Product is defined as Ferro Chrome, AY

i.Gate to Gate Specific Energy Consumption in Baseline Year (TOE/T)

Gate to Gate Speafic Ensrgy Consumption tn Saseline year (TOE /Tonne)
Total Energy Consumption{Million kcal)

~ Total Equivalent Production (Ferro Chrome)(Tonnes) x 10

TOE

it. Normalized Gate to Gate Specific Energy Consumption after REC Compliance (

)

onne

_ Gate to Gate Energy Consumption after REC compliance (Million keal)
(Total Equivalent Product (Ferro Chrome)(Tonne)X10

iii.Baseline Normalisation (TOE/Tonne) = Gate to Gate Specific Energy Consumption in Baseline year (TOE/Tonne) —

Notified Specific Energy Consumption in Baseline Year (TOE/Tonne)

s TOE »

iv. Normalized Gate to Gate Specific Engrgy Consumntion after REC Comulianos in asssssment vagr | !

: = PECH IC SRET Y LONSUTRD | < P Sl P\ Tomme)
Normalised Tetal Energy Consumption after REC Compliance (Million keal)

Total Equivalent Product (Ferro Chrome)(Tonne)x10

, ¢ TOE |

— Baseline Normalisation ( |
Tonnne/

4. 1If, Type of Product is defined as Mini Blast Furnace (MBF), AY
i.Gate to Gate Specific Energy Consumption in Baseline Year (TOE/T)

Gate to Gate Specific Energy Consumption. in Baseline vear (TOE /Tonne)
Total Energy Consumption (Million kcal)

" Total Equivalent Production (Hot Metal or Pig Iron)(Tonnes) x 10

TOE
e~

(Tan

ii. Normalized Gate to Gate Specific Energy Consumption after REC Compliance

_ Gate to Gate Energy Consumptionafter REC compliance (Million kcal)
B (Total Equivalent Product (Hot Metal or Pig Ivon){Tonne)X10

iii.Baseline Normalisation (TOE/Tonne) = Gate to Gate Specific Energy Consumption in Baseline year

(TOE/Tonne) — Notified Specific Energy Consumption in Baseline Year (TOE/Tonne)

iv. Normalised Gate to Gats Specific Energy Consumprion after REC Compliance in assessment year (TOE
[Tomne)
= (Normalized Total Energy Consuniption after REC Compliance (Million keal))
[(Total Equivalent Product (Hot Metal or Pig Iron)(Tome)x10)
- Baseline Normalisation (TOE/Tonnne)
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5. 1If, Type of Product is defined as SPU, AY
i.Gate to Gate Specific Energy Consumption in Baseline Year (TOE/T)

TOE )

Tonne
Tolwl Bnergy Conswmnplion (Million keal)

~ Total Equivalent Froduction (SPU)(Tonnes) x 10

Gate to Gate Specific Energy Consumptior in Baseline year (

TOE
ii. Normalized Gate to Gate Specific Energy Consumption after REC Compliance (Trmne)

_ Late to Gate Energy Consumption af ter REC compliance (Million kcal)
B (Total Equivalent Product (SPU)(Tonne)X10

iii.Baseline Normalisation (TOE/Tonne) = Gate to Gate Specific Energy Consumption in Baseline year

(TOE/Tonne) — Notified Specific Energy Consumption in Baseline Year (TOE/Tonne)

iv. Normalised Gate to Gate Specific Energy Consumption after REC Complionce in ossessment year (TOE
[Tonng)
= (Normalisod Total Energy Consumption after REC Compliance (Million keal)

-——— P

[{Total Equivalent Product (SPU){Tonne)x10) — Baseline Normalisation (TOE

8. Sf Pulp and Paper

Normalisation factors for the following areas have been developed in Pulp & Paper sector, which will ultimately affect
the gate to gate specific energy consumption in the assessment year. A broad categorization of the factors are presented
here
Equivalent Product.
Intermediary Products.
Fuel quality in CPP and Co-gen.
Power Mix (Imported & Exported from/ to the grid and self-generation from the captive power plant).
Normalisation others

5.1 Environmental concern (Additional Environmental Equipment requirement due to major change in

A e

government policy on Environment)
5.2 Biomass/Alternate Fuel Unavailability
5.3 Construction Phase or Project Activity Phase
5.4 Addition of new line/units (in process and power generation)
5.5 Unforeseen circumstances
5.6 Renewable Energy Certificate Normalisation
6. Gate to gate Specific Energy Consumption

8.1. Equivalent Product
8.1.1.Pulp Production

In the Pulp & Paper Sector pulp can be produced by following raw materials:
*  Wood (chiper+digestor+ WSC+bleach plant)
e Agro (depither,cutter+digestor+ WSC+bleach plant)
¢ RCF (hydrapulper+deinking+bleach plant)

Pulp mills based on the above will have different process to produce the pulp. Hence, there will be variation in the
specific energy consumption for process specific.In assessment year with respect to Baseline year, there is a need to
develop and impose proper Normalisation factors, so that any change in the process to prepare pulp and final product
produced could be nullified and the concerned plant should not suffer / or gain advantage due to this change only.
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8.1.1.1.  Equivalent Product (Pulp) for BY [Tonnes]= WP,, (CFWgy x PPWgy) + AP, (CFAgy x
PPABy) + RCFm (CFRBY X PPRBy)

Where,-

WP,, = wood pulp to main product
AP,, = Agro pulp to main product
RCF,, = RCF pulp to main product

CFWgy = Conversion factor for wood pulp in Baseline Year
CFAgy = Conversion factor for Agro pulp in Baseline Year
CFRgy = Conversion factor for RCF pulp in Baseline Year

PPWpgy = Pulp production of Wood Pulp (Tonne) in BY
PPAgy = Pulp production of Agro Pulp (Tonne) in BY
PPRgy= Pulp production of RCF Pulp (Tonne) in BY

8.1.1.2. Conversion Factors for Base line Year

SEC for Wood pulp (BY)

CFWBY=

SEC of Major Produz-t (BY)
CFApy= SHC for .flgrn pulp [ I:Ff‘::'}

SEC of Major Product (BY)

__ SEC for RCF pulp (BY)

CFRgy = - -

SEC of Major Product (BY)

8.1.1.3. Equivalent Product (Pulp) for AY [Tonnes]= WP,, (CFW,y x PPW,y) + AP, (CFA,y x
PPAAy) + RCFm (CFRAY X PPRAy)

Where, -

CFW,y = Conversion factor for wood pulp in Assessment Year
CFA,y = Conversion factor for Agro pulp in Assessment Year
CFR4y = Conversion factor for RCF pulp in Assessment Year

PPW,y = Pulp production of Wood Pulp (Tonne) in Assessment Year
PPA 1y = Pulp production of Agro Pulp (Tonne) in Assessment Year
PPR,y = Pulp production of RCF Pulp (Tonne) in Assessment Year

8.1.1.4. Conversion Factors for Assessment Year
Applicable only in case baseline production = 0 for concern product otherwise the baseline conversion factor is
considered

SEC for Waod pulp (AY]
SEC of Majcr Product (BY)

CEW,y=

SEC for Agro pulp (AY)

CFA A=
AT sEC of Major Praoduct (BY)

SEC for RCF pulp (AY)
SEC wlikajur Prodwer (BT
Applicable only in case baseline production # 0 for concern product (baseline conversion factor is considered)
SEC for Wood pulp (BY)

CFRAYZ

CFW,ay = .
SEC of Major Product (BY)
SEC for Agro pulp (BY
CFA g = Agro pulp (B J
SEC of Major Product (BY)
SEC for RCF pulp (BY
CFR,y= pulp (BY)

SEC of Major Product (B7Y)
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Major Product of baseline would be considered for the assessment year for calculating Equivalent product in the
assessment year. Major product could be from Wood, Agro or RCF pulp depending on Maximum production

Where,-

AY: Assessment Year

BY: Baseline Year

SEC: Specific Energy Consumption

8.1.1.5. SEC calculation for Baseline and Assessment Year
SECwp= SEC of Wood Pulp (kcal/Tonne) = Specific Steam Consumption -MP for Wood Pulp (kcal/Tonne) + Specific
Steam Consumption —LP for Wood Pulp (kcal/Tonne) + Specific Energy Consumption (Power) for Wood Pulp
(kcal/Tonne)

Specific Steam Consumption —MP for Wood Pulp (kcal/Tonne) = [{MP-Steam Consumption for Wood Pulp
(Tonne)/Wood Pulp Production (Tonnes)} x Enthalpy of MP-Steam (kcal/kg)] x 1000

Specific Steam Consumption —-LP for Wood Pulp (kcal/Tonne) = [{LP-Steam Consumption for Wood Pulp
(Tonne)/Wood Pulp Production (Tonnes)} x Enthalpy of LP-Steam (kcal/kg)] x 1000

Specific Energy Consumption (Power) for Wood Pulp (kcal/Tonne)= {Power Consumption for Wood Pulp (kwh)/ Wood
Pulp Production (Tonnes)} x Heat Rate (kcal/kwh)

SECp=SEC of Agro (kcal/Tonne) = Specific Steam Consumption -MP for Agro (kcal/Tonne) + Specific Steam
Consumption —LP for Agro(kcal/Tonne) + Specific Energy Consumption (Power) for Agro(kcal/Tonne)

Specific Steam Consumption —-MP for Agro (kcal/Tonne) = [{MP-Steam Consumption for Agro (Tonne)/Agro
Production (Tonnes)} x Enthalpy of MP-Steam (kcal/kg)] x 1000

Specific Steam Consumption —LP for Agro (kcal/Tonne) = [{LP-Steam Consumption for Agro (Tonne)/Agro Production
(Tonnes)} x Enthalpy of LP-Steam (kcal/kg)] x 1000

Specific Energy Consumption (Power) for Agro (kcal/Tonne)= {Power Consumption for Agro (kwh)/ Agro Production
(Tonnes)} x Heat Rate (kcal/kwh)

SECgrp= SEC of RCF (kcal/Tonne) = Specific Steam Consumption —-MP for RCF (kcal/Tonne) + Specific Steam
Consumption —LP for RCF(kcal/Tonne) + Specific Energy Consumption (Power) for RCF(kcal/Tonne)

Specific Steam Consumption —MP for RCF (kcal/Tonne) = [{MP-Steam Consumption for RCF (Tonne)/RCF Production
(Tonnes)} x Enthalpy of MP-Steam (kcal/kg)] x 1000

Specific Steam Consumption —LP for RCF (kcal/Tonne) = [{LP-Steam Consumption for RCF (Tonne)/RCF Production
(Tonnes)} x Enthalpy of LP-Steam (kcal/kg)] x 1000

Specific Energy Consumption (Power) for RCF (kcal/Tonne)= {Power Consumption for RCF (kwh)/ Agro Production
(Tonnes)} x Heat Rate (kcal/kwh)

8.1.2.Paper Production

The pulp is further processed to prepare the paper. Various types of paper can be manufactured using the pulp and the
specific energy consumption varies with product specific. The products considered for normalisation are:

e Writing Printing Paper

e Paper Board & kraft Paper

®  Speciality Paper

e Newsprint

e Writing Printing Coated Paper

e  (Coated Board

8.1.2.1. Equivalent Product (Paper) for BY (Tonnes) = FPywp (CFWPgy x PWPgy) + FPpi (CFPBgy x PPBgy) +
FPSP (CFSPBY X Pspgy) + FPNP (CFNPBYx PNPBy) + FPWPC (CFWPCBY X PWPCBy) + FPBC (CFCBBY X
PCBgy)

FPywp= Writing Printing Paper to Final Product

FPpg= Paper Board to Final Product

FPgp = Speciality Paper to Final Product

FPyp = Newsprint to Final Product

FPywpc = Writing Printing Coated paper to Final Product



362 THE GAZETTE OF INDIA : EXTRAORDINARY

[PART II—SEC. 3(i)]

FP¢g = Coated Board to Final Product

CFWPyy = Conversion factor for writing printing paper in Baseline Year

CFPBgy = Conversion factor for Paper Board & Kraft Paper in Baseline Year
CFSPgy = Conversion factor for Speciality Paper in Baseline Year

CFNPgy = Conversion factor for News Print in Baseline Year

CFWPCygy = Conversion factor for Writing Printing Coated paper in Baseline Year

CFCBgy = Conversion factor for Coated Board in Baseline Year

PWPgy = Total Writing Printing Paper production in Baseline Year (Tonnes)

PPBgy = Total Paper Board Paper production in Baseline Year (Tonnes)

PSPgy= Total Speciality Paper production in Baseline Year (Tonnes)

PNPgy = Total Newsprint paper production in Baseline Year (Tonnes)

PWPCgy= Total Writing Printing Coated Paper production in Baseline Year (Tonnes)

PCBgy= Total Coated Board Paper production in Baseline Year (Tonnes)

8.1.2.2. Conversion Factors for Baseline Year

SEC forWriting Paper (EY)
SEC of Major Product (BY)

SEC for Paper Board (BY)
SEC of Major Product (BY)

SEC lur Specialivy Paper (BT

(iii) CFSPgy= - -
SEC of Major Product (BY)

SHU for Meswve Print [ BY)

(IV) CFNPBY= - -
SEC of Major Product (BY)

SEC forWriting Printing Coated Paper (BY)

(v) CFWPCyy= ; -
SEC of Major Product (BY)

SEC for Coated Board ( BY )
SEC of Major Product { BY )

(Vl) CFCBBY —

8.1.2.3. Equivalent Product (Paper) for AY (Tonnes) = FPyp (CFWP,y x PWP,y) + FPpg (CFPB,y x PPB,y) +
FPSP (CFSPAY X PSPAY) + FPNP (CFNPAYx PNPAy) + FPWPC (CFWPCAY X PWPCAy) + FPBC (CFCBAY X

PCB,4y)

Where,-

CFWP,y = Conversion factor for writing printing paper in Assessment Year

CFPB,y = Conversion factor for Paper Board & Kraft Paper in Assessment Year
CFSP,y = Conversion factor for Speciality Paper in Assessment Year

CFNP,y = Conversion factor for News Print in Assessment Year

CFWPC,y = Conversion factor for Writing Printing Coated paper in Assessment Year

CFCB,y = Conversion factor for Coated Board in Assessment Year
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PWP,y = Total Writing Printing Paper production in Assessment Year (Tonnes)

PPB,y = Total Paper Board Paper production in Assessment Year (Tonnes)

PSP ,y= Total Speciality Paper production in Assessment Year (Tonnes)

PNP,y = Total Newsprint paper production in Assessment Year (Tonnes)

PWPC y= Total Writing Printing Coated Paper production in Assessment Year (Tonnes)

PCB sy= Total Coated Board Paper production in Assessment Year (Tonnes)

8.1.2.4. Conversion Factors for Assessment Year
Applicable only in case baseline production = 0 for concern product otherwise the baseline conversion factor

is considered

SEC forWriting Paper (A%
SEC of MMajor Product (BY)

(i) CFWP,y—

SEC for Paper Board (AT )
SEC of Major Product (BY"

SEC for Speciality Paper (AY)
SEC of Major Product (BY)

(iii) CFSPy\y—

SEC forMNews Print (AY)
SEC of Major Product (BY)

(iv)CFNP,y —

__ BEC forWriting Printing Coated Paper (AY)
(V) CFWPCyy SEC of Major Product (BY)

. SEC forCoated EBoard (AY)
vi)CFCB,y= -
v AT sEC of Major Product (BY)

Applicable only in case baseline production # 0 for concern product (baseline conversion factor is considered)

SEC for Writing Paper (BY.
SEC of Major Product (BY)

SECfor Paper Board (EY)

ii) CFPBAy=
(@) AY SECof Major Product (5Y)

SEC for Speciality Paper (DY)
SEC of Major Product (BY)

(ili)  CFSPyy=

SEC for News Print (BY)
SEC of Major Product (BY)

(IV)CFNPAY =

SEC for Writing Pricting Coated Paper (BY
(v) CFWPCyy= £ Prizting Costed Paper (BY)
SEC of Major Product (BY)

. EEC for Coatcd Eoard (BY)
(Vl) CFCBAY= - ~
SEC of Major Product (BY)
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Major Product of baseline would be considered for the assessment year for calculating Equivalent product in the
assessment year. Major product could be from Wood, Agro or RCF pulp depending on Maximum production.

Where,-

AY: Assessment Year

BY: Baseline Year

SEC: Specific Energy Consumption

8.1.2.5. SEC calculation for Baseline and Assessment Year

SEC for Writing and Printing Paper (kcal/Tonne) = Writing Printing Grade Paper Specific Steam Consumption-MP
(kcal/Tonne) + Writing Printing Grade Paper Specific Steam Consumption-LP + Writing Printing Grade Paper Specific
Energy Consumption for Power (kcal/Tonne)

Writing Printing Grade Paper Specific Steam Consumption-MP (kcal/Tonne) = [{MP-Steam Consumption for Writing
Printing Grade (Tonne)/ Writing Printing Grade Production (Tonnes)} x Enthalpy of MP-Steam (kcal/kg)] x 1000
Writing Printing Grade Paper Specific Steam Consumption-LP (kcal/Tonne) = [{LP-Steam Consumption for Writing
Printing Grade (Tonne)/ Writing Printing Grade Production (Tonnes)} x Enthalpy of LP-Steam (kcal/kg)] x 1000

Writing Printing Grade Paper Specific Energy Consumption for Power (kcal/Tonne)= {Power Consumption for Writing
Printing Grade (kwh)/ Writing Printing Grade Production (Tonnes)} x Heat Rate (kcal/kwh)

SEC for Paper Board Grade (kcal/Tonne) = Paper Board Grade Paper Specific Steam Consumption-MP (kcal/Tonne)
+ Paper Board Grade Paper Specific Steam Consumption-LP + Paper Board Grade Paper Specific Energy Consumption
for Power (kcal/Tonne)

Paper Board Grade Paper Specific Steam Consumption-MP (kcal/Tonne) = [{ MP-Steam Consumption for Paper Board
Grade (Tonne)/ Paper Board Grade Production (Tonnes)} x Enthalpy of MP-Steam (kcal/kg)] x 1000

Paper Board Grade Paper Specific Steam Consumption-LP (kcal/Tonne) = [{LP-Steam Consumption for Paper Board
Grade (Tonne)/ Paper Board Grade Production (Tonnes)} x Enthalpy of LP-Steam (kcal/kg)] x 1000

Paper Board Grade Paper Specific Energy Consumption for Power (kcal/Tonne)= {Power Consumption for Paper Board
Grade (kwh)/ Paper Board Grade Production (Tonnes)} x Heat Rate (kcal/kwh)

SEC for Speciality PaperGrade (kcal/Tonne) = Speciality Paper Grade Paper Specific Steam Consumption-MP
(kcal/Tonne) + Speciality Paper Grade Paper Specific Steam Consumption-LP + Speciality Paper Grade Paper Specific
Energy Consumption for Power (kcal/Tonne)

Speciality Paper Grade Paper Specific Steam Consumption-MP (kcal/Tonne) = [{ MP-Steam Consumption for Speciality
Paper Grade (Tonne)/ Speciality Paper Grade Production (Tonnes)} x Enthalpy of MP-Steam (kcal/kg)] x 1000
Speciality Paper Grade Paper Specific Steam Consumption-LP (kcal/Tonne) = [{LP-Steam Consumption for Speciality
Paper Grade (Tonne)/ Speciality Paper Grade Production (Tonnes)} x Enthalpy of LP-Steam (kcal/kg)] x 1000

Speciality Paper Grade Paper Specific Energy Consumption for Power (kcal/Tonne)= {Power Consumption for
Speciality Paper Grade (kwh)/ Speciality Paper Grade Production (Tonnes)} x Heat Rate (kcal/kwh)

SEC for News Print Grade (kcal/Tonne) = News Print Grade Paper Specific Steam Consumption-MP (kcal/Tonne) +
News Print Grade Paper Specific Steam Consumption-LP + News Print Grade Paper Specific Energy Consumption for
Power (kcal/Tonne)

News Print Grade Paper Specific Steam Consumption-MP (kcal/Tonne) = [{MP-Steam Consumption for News Print
Grade (Tonne)/ News Print Grade Production (Tonnes)} x Enthalpy of MP-Steam (kcal/kg)] x 1000

News Print Grade Paper Specific Steam Consumption-LP (kcal/Tonne) = [{LP-Steam Consumption for News Print
Grade (Tonne)/ News Print Grade Production (Tonnes)} x Enthalpy of LP-Steam (kcal/kg)] x 1000

News Print Grade Paper Specific Energy Consumption for Power (kcal/Tonne)= {Power Consumption for News Print
Grade (kwh)/ Paper Board Grade Production (Tonnes)} x Heat Rate (kcal/kwh)

SEC for Writing Printing Coated Grade (kcal/Tonne) = Writing Printing Coated Grade Paper Specific Steam
Consumption-MP (kcal/Tonne) + Writing Printing Coated Grade Paper Specific Steam Consumption-LP + Writing
Printing Coated Grade Paper Specific Energy Consumption for Power (kcal/Tonne)

Writing Printing Coated Grade Paper Specific Steam Consumption-MP (kcal/Tonne) = [{MP-Steam Consumption for
Writing Printing Coated Grade (Tonne)/ Writing Printing Coated Grade Production (Tonnes)} x Enthalpy of MP-Steam
(kcal/kg)] x 1000

Writing Printing Coated Grade Paper Specific Steam Consumption-LP (kcal/Tonne) = [{LP-Steam Consumption for
Writing Printing Coated Grade (Tonne)/ Writing Printing Coated Grade Production (Tonnes)} x Enthalpy of LP-Steam
(kcal/kg)] x 1000

Writing Printing Coated Grade Paper Specific Energy Consumption for Power (kcal/Tonne)= {Power Consumption for
Writing Printing Coated Grade (kwh)/ Writing Printing Coated Grade Production (Tonnes)} x Heat Rate (kcal/kwh)
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SEC for Coated Board Grade (kcal/Tonne) = Coated Board Grade Paper Specific Steam Consumption-MP
(kcal/Tonne) + Coated Board Grade Paper Specific Steam Consumption-LP + Coated Board Grade Paper Specific
Energy Consumption for Power (kcal/Tonne)

Coated Board Grade Paper Specific Steam Consumption-MP (kcal/Tonne) = [{MP-Steam Consumption for Coated
Board Grade (Tonne)/ Coated Board Grade Production (Tonnes)} x Enthalpy of MP-Steam (kcal/kg)] x 1000

Coated Board Grade Paper Specific Steam Consumption-LP (kcal/Tonne) = [{LP-Steam Consumption for Coated Board
Grade (Tonne)/ Coated Board Grade Production (Tonnes)} x Enthalpy of LP-Steam (kcal/kg)] x 1000

Coated Board Grade Paper Specific Energy Consumption for Power (kcal/Tonne)= {Power Consumption for Coated
Board Grade (kwh)/ Coated Board Grade Production (Tonnes)} x Heat Rate (kcal/kwh)

8.2. Intermediary Product

Partially processed product (Intermediary Product) import by the plant (for which part of the energy is not required to be
used by the plant) and export from the plant for which energy has been used but it is not taken into account in the final
roduct.
i)n case of the paper plant, pulp can be imported and exported which is an intermediary product but no the final product.
Pulp mills based on the below process will have different specific energy consumption to produce the pulp.
®  Wood (chiper+digestor+ WSC+bleach plant)
e  Agro (depither,cutter+digestor+WSC+bleach plant)

e  RCEF (hydrapulper+deinking+bleach plant)

8.2.1. Net Import/Export Energy for bleached pulp to be deducted in the assessment year [Million kcal]

= {[(SECwp X Prwp)/10"6 - (SECwp X Prwp)/1076] + [(SECap X Pgap)/1076 - (SECpp X P1ap)/10726] + [(SECgp X
Pgrp)/1076 - (SECgp X Pirp)/1076]}

Pgwe is Total Export of the Wood Pulp (Tonne)
Prwp is Total Import of the Wood Pulp (Tonne)
Pg4pis Total Export of the Agro Pulp (Tonne)
Pyap is Total Import of the Agro Pulp (Tonne)
Pggp is Total Export of the RCF Pulp (Tonne)
Pirpis Total Import of the RCF Pulp (Tonne)

SECwpTotal Specific Energy Consumption of saleable Wood Pulp in kcal/tonne
SEC,pTotal Specific Energy Consumption of saleable Agro Pulp in kcal/tonne
SECgpTotal Specific Energy Consumption of saleable RCF Pulp in kcal/tonne

SECywp, SEC,p &SECgp will be calculated as per Sr. No 1.1.5 for Assessment and Baseline year.
8.2.2. Pulp Import/Export as Intermediary Product calculation

8.2.2.1. Pulp Stock

BSwp=Wood bleached pulp stock [Tonnes] = Closing Stock of Total wood Bleached saleable Pulp (Tonnes)- Opening
Stock of Total wood Bleached saleable Pulp (Tonnes)

BSap=Agro bleached pulp stock [Tonnes] = Closing Stock of Total Agro Bleached saleable Pulp (Tonnes) - Opening
Stock of Total Agro Bleached saleable Pulp (Tonnes)

BSgp=RCF bleached pulp stock [Tonnes] = Closing Stock of Total RCF Bleached saleable Pulp (Tonnes) - Opening
Stock of Total RCF Bleached saleable Pulp (Tonnes)

8.2.2.2. Pulp Export

If BSwp> 0, following calculation will be used for Total Wood bleached Export
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Prwe =Total Wood bleached Export [Tonnes]=Export Wood Bleached Pulp (Tonnes) + Wood bleached pulp stock
(Tonnes)

If BSwe< 0, following calculation will be used for Total Wood bleached Export
Prwe =Total Wood bleached Export [Tonnes]=Export Wood Bleached Pulp (Tonnes)

If BSsp> 0, following calculation will be used for Total Agro bleached Export
Peap= Total Agro bleached Export [Tonnes]=Export Agro Bleached Pulp (Tonnes) + Agro bleached pulp stock
(Tonnes)

If BSsp< 0, following calculation will be used for Total Agro bleached Export
Peap =Total Agro bleached Export [Tonnes]=Export Agro Bleached Pulp (Tonnes)

If BSgp> 0, following calculation will be used for Total RCF bleached Export
Perp =Total RCF bleached Export [Tonnes]=Export RCF Bleached Pulp (Tonnes) + RCF bleached pulp stock
(Tonnes)

If BS,p< 0, following calculation will be used for Total RCF bleached Export
Pgrrp = Total RCF bleached Export [Tonnes]=Export RCF Bleached Pulp (Tonnes)

8.2.2.3. Pulp Import for BY

If BSwp> 0, following calculation will be used for Total Wood bleached Import
Pywe =Total Wood bleached Import [Tonnes]=Import Wood Bleached Pulp (Tonnes)

If BSwp< 0, following calculation will be used for Total Wood bleached Export
Prwp =Total Wood bleached Import [Tonnes]=Import Wood Bleached Pulp (Tonnes) - Wood bleached pulp stock
(Tonnes)

If BSsp> 0, following calculation will be used for Total Agro bleached Import
Piap Total Agro bleached Import [Tonnes]=Import Agro Bleached Pulp (Tonnes)

If BSwe< 0, following calculation will be used for Total Agro bleached Export
Prap Total Agro bleached Import [Tonnes]=Import Agro Bleached Pulp (Tonnes) - Agro bleached pulp stock (Tonnes)

If BS,p> 0, following calculation will be used for Total RCF bleached Import
Pirp = Total RCF bleached Import [Tonnes]=Import RCF Bleached Pulp (Tonnes)

If BSwe< 0, following calculation will be used for Total Agro bleached Export
Pirp Total RCF bleached Import [Tonnes]=Import RCF Bleached Pulp (Tonnes) - RCF bleached pulp stock (Tonnes)

8.2.2.4. Pulp Import for AY

If BSwp> 0, following calculation will be used for Total Wood bleached Import
Prwp =Total Wood bleached Import [Tonnes]=Import Wood Bleached Pulp (Tonnes) + Wood Pulp Production till
new line attains 70% of Capacity utilisation

If BSwe< 0, following calculation will be used for Total Wood bleached Export
Prwp =Total Wood bleached Import [Tonnes]=Import Wood Bleached Pulp (Tonnes) + Wood Pulp Production till
new line attains 70% of Capacity utilisation - Wood bleached pulp stock (Tonnes)

If BS,p> 0, following calculation will be used for Total Agro bleached Import
Prap Total Agro bleached Import [Tonnes]=Import Agro Bleached Pulp (Tonnes) + Agro Pulp Production till new line
attains 70% of Capacity utilisation (Tonnes)

If BSwe< 0, following calculation will be used for Total Agro bleached Export
Prap Total Agro bleached Import [Tonnes]=Import Agro Bleached Pulp (Tonnes) + Agro Pulp Production till new line
attains 70% of Capacity utilisation (Tonnes) - Agro bleached pulp stock (Tonnes)

If BSsp> 0, following calculation will be used for Total RCF bleached Import
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Pirp = Total RCF bleached Import [Tonnes]=Import RCF Bleached Pulp (Tonnes) + RCF Pulp Production till new
line attains 70% of Capacity utilisation (Tonnes)

If BSwe< 0, following calculation will be used for Total Agro bleached Export
Pirp Total RCF bleached Import [Tonnes]=Import RCF Bleached Pulp (Tonnes) + RCF Pulp Production till new line
attains 70% of Capacity utilisation (Tonnes) - RCF bleached pulp stock (Tonnes)

8.3. Fuel quality of Coal in CPP and Co-Gen

(a) Coal Quality for CPP

The Boiler Efficiency will be calculated for the baseline as well as assessment year with the help of Coal
analysis constituents like GCV, %Ash, %Moisture, %H and Boiler Efficiency Equation provided to calculate
the Boiler efficiency.

Hence, by keeping the Turbine heat rate constant for both the years, the CPP heat hate will be calculated for
the respective year. The Thermal Energy for the difference in heat rate of CPP will be deducted from the total
energy consumption of the plant

(i) Notional Thermal Energy to be deducted in the assessment year [Million kcal] = [CPP Heat Rate in AY
(kcal/kwh)-Actual CPP Heat Rate in BY (kcal/kwh)] x CPP Generation in AY (Lakh kwh)/10

(ii) CPP Heat Rate in AY= CPP Heat Rate in BY x (Boiler Efficiency in BY/Boiler Efficiency in AY)
(iii) Boiler Efficiency in BY= 92.5-[{50xA+630 (M+9H) } /GCV] (Values are for baseline Year)

(iv) Boiler Efficiency in AY= 92.5-[{50xA+630 (M+9H) } /GCV] (Values are for assessment Year)

Where,-

A: Ashin %

M= Moisture in %

H= Hydrogen in %

GCV: Coal Gross Calorific Value in kcal/kwh

AY = Assessment year

BY = Baseline Year

CPP= Captive Power Plant
THR=Turbine Heat Rate

(b) Coal Quality for Cogen

(i) Boiler efficiency in baseline year = 92.5-[{50xA+630 (M+9H) } /GCV]
(ii) Boiler efficiency in assessment year = 92.5-[{50xA+630 (M+9H)} /GCV]

(iii) Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in BY (Factor)
= Zl6n:13{0perating Capacity of Process Boilers used for Steam generation in TPH x Percentage of
Coal Energy Used in steam Generation in all the boilers for Steam generation in %) / Zl6n:13 Operating
Capacity of Process Boilers used for Steam generation (TPH)}

(iv) Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in AY (Factor)
=Y"'® _13 {(Operating Capacity of Boilers used for Steam generation in TPH x Percentage of Coal
Energy Used in steam Generation in all the boilers for Steam generation in %) / Zlﬁn:nOperating

Capacity of Boilers used for Steam generation (TPH)}
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(v) Weighted Percentage of Coal Energy Used in steam Generation (Co-Gen Boiler) in BY =
>'%-1{(Operating Capacity of Boilers used for Steam generation in TPH x Percentage of Coal Energy
Used in steam Generation in all the boilers for Steam generation in %) / ¥'%,_;Operating Capacity of
Boilers used for Steam generation (TPH)}

(vi) Weighted Percentage of Coal Energy Used in steam Generation (Co-Gen Boiler) in AY =
>'%.-1{(Operating Capacity of Boilers used for Steam generation in TPH x Percentage of Coal Energy
Used in steam Generation in all the boilers for Steam generation in %) / len:10perating Capacity of
Boilers used for Steam generation (TPH)}

(vii) Weighted Average Specific Steam Consumption in BY & AY (kCal/kg of Steam) = 216n=13(T0taI
Steam Generation in Process Boiler (Tonnes) x Specific Energy Consumption for Steam Generation in
Process Boilers (kcal/kg of steam) +len=1 (Total Steam Generation in Co-Gen Boiler (Tonnes) x
Specific Energy Consumption for Steam Generation in Co-Gen Boiler (kcal/kg of steam)} / 216n=1
Steam generation in Co-gen + process boilers

(viii) Normalized Specific Energy Consumption for Steam Generation (kCal/kg of Steam) =
Weighted Average Specific Steam Consumption in BY x (Boiler efficiency in BY (%)/Boiler
Efficiency in AY (%))

(ix) Difference in Specific Steam from BY to AY (kCal/kg of Steam) = Normalized Specific Energy
Consumption for Steam Generation in AY (kcal/kg of steam) - Weighted Average Specific Steam
Consumption in BY (kcal/kg of steam)

(x) Energy to be subtracted w.r.t. Fuel Quality in Co-Gen (Million kCal) = Difference in Specific
Steam from BY to AY (kcal/kg of steam)x {(Total Steam Generation of all Process Boilers in AY
(Tonnes) x Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in AY)+(
Total Steam Generation at Co-Gen Boiler in AY (Tonnes) x Weighted Percentage of Coal Energy Used
in steam Generation (Co-Gen Boiler) in AY)}/1000

Where,-

A: Ashin %

M= Moisture in %

H= Hydrogen in %

GCV: Coal Gross Calorific Value in kcal/kwh

AY = Assessment year

BY = Baseline Year

CPP= Captive Power Plant
TPH=Tonnes per Hour

8.4. Power Mix
a. Power Mix Normalisation for Power Sources

The baseline year power mix ratio will be maintained for Assessment year for Power Source and
import. The Normalised weighted heat rate calculated from the baseline year Power mix ratio will be
compared with the assessment year Weighted Heat Rate and the Notional energy will be deducted from
the Total energy assessed.

The Thermal Energy difference of electricity consumed in plant in baseline year and electricity
consumed in plant during assessment year shall be subtracted from the total energy, considering the
same % of power sources consumed in the baseline year.

However, any efficiency increase (i.e. reduction in Heat Rate) in Assessment year in any of the power
sources will give benefit to the plant.

Notional Energy to be subtracted from the total Energy of Plant in the assessment year is calculated as

Energy Correction for all power source in the assessment year [Million kcal]= TECPS,y x (A-WHR,y - N-
WHRAy)
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8.5.

8.5.2.

Where,-

TECPS,y: Total energy consumption from all the Power sources (Grid, CPP, DG etc) for AY in Million
kWh

A-WHR,y: Actual Weighted Heat Rate for the Assessment Year in kcal/kWh

N-WHR,y: Normalised Weighted Heat Rate for the Assessment Year in kcal/ kWh

Normalised Weighted Heat Rate for Assessment year (kcal/ kWh):
N-WHR,y= A x (D/G)+B x (E/G)+C x (F/G)

Where,-

A: Grid Heat Rate for Assessment year (AY) in kcal/ kWh

B: CPP Heat Rate for AY in kcal/ kWh

C: DG Heat Rate for AY in kcal/ kWh

D: Grid Energy consumption for Base Line Year (BY) in Million kWh

E: CPP Energy consumption for BY in Million kWh

F: DG Energy consumption for BY in Million kWh

G: Energy Consumed from all Power sources (Grid, CPP, DG) for BY in Million kWh

(Note: Any addition in the power source will attract the same fraction to be included in the above
equation as PSiHR  y x (PSiECgy/TECgy)

PSiHRy= Power Source (ith) Heat rate for AY in kcal/ kWh

PSiECgy= Power Source (ith) Energy Consumption for BY in Million kWh

TECgy=Total Energy consumption for BY in Million kWh

The Electricity Consumption from WHR is not being considered for Power Mix Normalisation)

b. Power Mix Normalisation for Power Export

Net Generation Heat of captive Power Sources of Plant to be considered for export of Power from Captive
Power Sources instead of 2717 kcal/kWh. Actual Generation Net heat rate would be considered for the net
increase in the export of power from the baseline. The exported Energy will be normalized in the
assessment year as per following calculation:

Notional energy for Power export to be subtracted in the assessment year [Million kcal]

=(EXP,y -EXPgy)*[{(GNNHR,y)-2717)}1/10

Where,-

GnNHR,y: Generation Net Heat Rate for AY in kcal/kwh
EXP,y: Exported Electrical Energy in AY in Lakh kwh
EXPgy: Exported Electrical Energy in BY in Lakh kwh

Normalisation Others

8.5.1. Environmental Concern
Additional Environmental Equipment requirement due to major change in government policy on Environment

The Normalisation takes place in the assessment year for additional Equipment’s Energy Consumption only if
there is major change in government policy on Environment Standard. The Energy will be normalized for
additional Energy consumption details from Energy meters. This is to be excluded from the input energy as
calculated below

Notional Thermal Energy to be deducted in the assessment year due to Environmental Concern

[Million kcal] = Additional Electrical Energy Consumed (Lakh kwh) x Weighted Heat Rate
(kcal/kwh)/10+ Additional Thermal Energy Consumed (Million kcal)

Biomass/ Alternate Fuel Unavailability w.r.t Baseline Year

The Normalisation for Unavailability for Biomass or Alternate Fuel is applied in the baseline year. The energy

contained by the fossil fuel replacement will be deducted in the assessment year
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i. Notional Thermal Energy to be deducted in the assessment year due to
Biomass/Alternate Fuel Unavailability [Million kcal]
= FFB sy GCVBgy /1000 + FFSA .y X GCVSAgy /1000 + FFB Ay x GCVLAgy/1000

Where,-

FFB,y= Biomass replacement with Fossil fuel due to un-availability used in the process in Assessment Year
(Tonnes)

GCVBgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

FFSA,y= Solid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process in
Assessment Year (Tonnes)

GCVSAgy: Gross Calorific Value of Solid Alternate Fuel in Baseline Year (kcal/kg)

FFB,y= Liquid Alternate Fuel replacement with Fossil fuel due to un-availability used in the process in
Assessment Year (Tonnes)

GCVLAgy: Gross Calorific Value of Biomass in Baseline Year (kcal/kg)

8.5.3. Construction Phase or Project Activities

The

energy consumed during construction phase or project activities are non-productive energy and hence will be

subtracted in the assessment year. The energy consumed by the equipment till commissioning will also be deducted in

the assessment year

i.

Notional Thermal Energy to be deducted in the assessment year due to Construction Phase or Project
Activities [Million kcal]= Electrical Energy Consumed due to commissioning of Equipment (Lakh kwh) x
Weighted Heat Rate (kcal/kwh)/10+ Thermal Energy Consumed due to commissioning of Equipment (Million
kcal).

8.5.4. Addition of New Line or Unit (In Process and Power Generation)

In case a DC commissions a new line/production unit before or during the assessment/target year, the production and
energy consumption of new unit will be considered in the total plant energy consumption and production volumes
once the Capacity Utilisation of that line has touched / increased over 70 per cent. However, the energy
consumption and production volume will not be included till it attains 70 per cent.of Capacity Utilisation. Energy
consumed and production made (if any) during any project activity during the assessment year, will be subtracted
from the total energy and production in the Assessment year.

Similarly, the same methodology is applied on a new unit installation for power generation within the plant

boundary.

(i) Thermal Energy Consumed due to commissioning of New process Line/Unit till it attains 70 per cent. of
Capacity Utilisation to be subtracted in assessment year (Million kcal) = (Electrical Energy Consumed
due to commissioning of New process Line/Unit till it attains 70 per cent. of Capacity Utilisation (Lakh
kWh) x Weighted Average Heat rate in AY (kcal’/kwh)/10) + Thermal Energy Consumed due to

commissioning of New Process Line/Unit till it attains 70 per cent.of Capacity Utilisation (Million kcal).

The Production during commissioning of New Process Line/Unit will be subtracted from the total production of

plant and added in the import of intermediary product (Wood Pulp, Agro Pulp and RCF Pulp as applicable).

(i) Thermal Energy Consumed from external source due to commissioning of New Line/Unit till it attains 70
per cent. of Capacity Utilisation in Power generation to be subtracted in the assessment year (Million
kcal) = (Electrical Energy Consumed from external source due to commissioning of New Line/Unit till it

attains 70 per cent. of Capacity Utilisation in Power generation (Lakh kWh) x Weighted Average Heat rate
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in AY (kcal/kwh)/10) + Thermal Energy Consumed due to commissioning of New Line/Unit till it attains
70 per cent of Capacity Utilisation in Power generation (Million kcal).

(iii) Steam Generation till New Line/Unit till it attains 70 per cent. of Capacity Utilisation (CPP/Co-Gen) to be
added in the assessment year (Million kcal)= {[Steam Generation From Co-gen till New Line/Unit till it
attains 70 per cent. of Capacity Utilisation (Tonne) * Steam specific Energy Consumption (kcal/kg of
Steam)]} / 1000.

(iv) Thermal Energy to be added in the assessment year for Power generation of a line /unit till it attains 70
per cent.of Capacity Utilisation (Million kcal)= Net Electricity Generation till new Line/Unit attains 70
per cent. Capacity Utilisation (Lakh kWh) x Weighted Heat Rate (kcal/kwh)/10

Where,-
AY: Assessment Year

8.5.5. Unforeseen Circumstances

The Normalisation is required for Energy system of a plant, if the situation influences the Energy Consumption,
which cannot be controlled by Plant Management and is termed as Unforeseen Circumstances. The Energy
consumed due to unforeseen circumstances to be deducted in the assessment year.

Thermal Energy consumed due to unforeseen (Million kcal) = (Electrical Energy to be

Normalized in AY x Weighted Average Heat rate in AY (kcal/kWh)/10) + Thermal Energy to be
Normalized (Million kcal)

8.5.6. Renewable Energy

The quantity of exported power ( partially or fully) on which Renewable Energy Certificates have
been earned by Designated Consumer in the assessment year under REC mechanism shall be treated as
Exported power and Normalisation will apply. However, the normalized power export or deemed injection

will not qualify for issue of Energy Saving Certificates under PAT Scheme.

The quantity of exported power (partially or fully) from Renewable energy which has beensold at a
preferential tariff by the Designated consumer in the assessment year under REC mechanism shall be treated
as Exported power. However, the normalized power export will not qualify for issue of Energy Saving
Certificates under PAT Scheme.
(i) Target Saving to be achieved (PAT obligation) (TOE) = Equivalent Major Product Output as per PAT scheme
Notification (Tonnes) in BY x Target Saving to be achieved (PAT obligation) (TOE/Te)
(i) Target Saving achieved in assessment year (TOE)= [Gate to Gate Specific Energy Consumption in BY
(TOE/Te)-Normalized Gate to Gate Specific Energy Consumption in AY (TOE/Te)] x Equivalent Major
Product Output in tonnes as per PAT scheme Notification (Tonnes)
(iii) Additional Saving achieved (After PAT obligation) (TOE) = Target Saving Achieved in AY (TOE) - Target
Saving to be achieved (PAT obligation) in BY (TOE)
A. Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in
assessment year = (
(iv) Thermal energy conversion for REC and Preferential tariff (TOE)= [Quantum of Renewable Energy Certificates
(REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh) + Quantum of Energy sold
under preferential tariff (MWh)] x 2717/10000
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B. Thermal Energy Conversion for REC and Preferential Tariff, if Steam Turbine Heat Rate in

assessment year # 0

(v) Thermal energy conversion for REC and Preferential tariff (TOE)= [Quantum of Renewable Energy Certificates
(REC) obtained as a Renewal Energy Generator (Solar & Non-Solar)(MWh) + Quantum of Energy sold
under preferential tariff (MWh)] x Generation Net Heat Rate in AY (kcal/kwh)/10000

(vi) If, Additional Saving achieved (After PAT obligation) (TOE) <=0,
Thermal Energy to be normalized for REC and preferential tariff power sell under REC mechanism (TOE) = 0,

(vii)If, Additional Saving achieved (After PAT obligation) (TOE) >0, and Thermal energy conversion for REC and
Preferential tariff (TOE) >Additional Saving achieved (After PAT obligation) (TOE) then,

Thermal Energy to be normalized for REC and preferential tariff power sell under REC mechanism (TOE)
= Additional Saving achieved (After PAT obligation) (TOE)

(viii)  If, Additional Saving achieved (After PAT obligation) (TOE) >0, and Thermal energy conversion for REC
and Preferential tariff (TOE) <Additional Saving achieved (After PAT obligation) (TOE) then,
1. Thermal Energy to be normalized for REC and preferential tariff power sell under
REC mechanism (TOE) =Thermal energy conversion for REC and Preferential tariff
(TOE)

8.6. Gate to Gate Specific Energy Consumption

i. Total Energy with intermediary product Normalisation for AY and BY (Million kcal)= Total Energy
Consumed (Million kcal) + Notional Energy for Intermediary Product (Million kcal)

ii. GtG for Equivalent product for AY & BY (Million/Te) = Total Energy with intermediary product
Normalisation for AY and BY (Million kcal) / Total Equivalent Production (Tonne)

Million kcal
Gate to Gate Specific Energy Consumption in Baseline year (————

Tonns
Total Energy Consumption (Million lccal)
"~ Total Equivalent Production (Tonnes)
_TOE .
Gate to Gate Specific Energy Consumption in 5aseline year 1‘5'" E':I
onn

_ Total Energy Consumption (Millionkecal)
" Total Equivalent Production (Tonnes)x 10

iii. Normalised Total Energy Consumption in the assessment year (Million kcal) = Total Energy Consumption
with intermediary product Normalisation in the assessment year (Million kcal) - Notional Energy Consumption

for Power Mix (Million kcal)- Notional Energy Consumption for CPP and Cogen Coal Quality (Million kcal)-
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Notional Energy Consumption for Other Normalisations (Environmental Concern+ Biomass/Alternate Fuel
Availability+ Project Activities+ New Line/Unit Commissioning+ Unforeseen Circumstances ) (Million kcal)

iv. Normalised Total Energy Consumption after REC compliance in the assessment year (Million
kcal) = Normalised Total Energy Consumption in the assessment year (Million kcal) +Renewable Energy
Certificates Compliance under PAT Scheme (Million kcal)

v.Baseline Normalisation (TOE/T) = Gate to Gate Specific Energy Consumption in Baseline year (TOE/T) —
Notified Specific Energy Consumption in Baseline Year (TOE/T)

Normalised Gate to Gate Spacific Energy Consumption after REC Compliance in assessment year (Million
[Tonne)

= (Normalised Total Energy Consumption after REC Compliance (Million kcal))

[(Tatal Equivalent Production (Tonnes))

Normalised Gate to Fate Spec!fic Energy Consumptionaftsr REC Compliance in assessment year (TOE
JTonnz)

= (Normalised Total Energyv Consumption after REC Compliance (Million keal))

J(Total Equivalent Production (Tonnes)x 10) — Baseline Normalisation (TOE /Tonne)

9. Sg Textile

Normalisation factors for the following areas have been developed in Textile Sector, which will ultimately affect the gate
to gate specific energy consumption in the assessment year:

1. Import and Export of Intermediary product
2. Value added product

3. Product Mix

4. Power Mix ( Imported & Exported from/ to the grid and self-generation from the captive power plant)
5. Yarn Products and Open End Products

6. SEC calculation of Spinning Sub-group

7. Finished Fabric for Composite Sub-group

8. SEC calculation of Composite Sub-group

9. Weaving Production

10. Knitting Production

11. CPP PLF Normalisation

12. Fuel Quality Normalisation

13. Normalisation for Start and Stop of the Plant
14. Other Normalisations Factors

14.1 Environmental concern (Additional Environmental Equipment requirement due to major change
in government policy on Environment)
14.2 Fuel replacements
14.3 Project Activity Phase
14.4 Unforeseen circumstances
14.5 Thermal Energy used in Waste heat recovery
14.6 Renewable Energy Certificate Normalisation
15. Total Normalised energy consumption
16. Total Equaivalent production
17. Normalised specific energy consumption
18. Gate to Gate energy consumption after REC compliance
19. Normalised gate to gate SEC after REC compliance
20. Baseline Normalisation
21. Normalised gate to gate SEC after REC compliance
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9.1.Import and Export of Intermediary Products (Applicable in Composite, Fiber & Spinning Sub-Group)

Import of intermediary product for production of final product is common practice in Textile industry along with export
of intermediary product or job work also undertaken as per market demand. The change in the proportion of import or
export during baseline year to target year may affect the SEC of the plant

Series

Pi:
lnterm

ry
Frodugt

E1

Purchased
from I
mark;

edia

Product A

Parallel

Section 1 ] [ Section 1

Section 2 ] [ Section 2

I
[Sectlon 1 }
£2 lntermedla [Sectlon 2]
Product E2
Purchased

from market

¢ Intermediary
Product

Sold out to the

market

* Major
Product A (P)

Process B1 ] [ ProcessC]

Product B {P1)

E4

Product
C{P2)

Process

{Si, Se §1,52,53,54 are SEC
of

|

Fig I: Process flow of a Typical Textile Industry

s

I
[
[

Section 3] [ Section 3

Ee

Pe:
ntermediary

[ Product A

-

Product B ||| Product C I

J
J
)
)

MWajor Product A{P) Product B

53
Product C

{P1) (P2)

v,
" Product

Sold out
tothe
market

In Textile sector, there are several processes running in the plant either in series or in parallel flow. The Intermediary
import and Export is incorporated in following ways for different sub groups under Textile sector:

9.1.1.Composite Sub Group

(A.1) Yarn/Fiber Purchased from market for BY and AY

1.1 Intermediary Yarn Purchased from market for TFO = P1 (1onpe)

1.2 Intermediary Yarn Purchased from market for Doubling = P2 (ronne)
1.3 Intermediary Yarn Purchased from market for Dyeing = P3 (ronne)

1.4 Intermediary Yarn Purchased from market for Weaving = P4 (ropne)
1.5 Intermediary Yarn Purchased from market for Knitting = P5 (1opne)
1.5.1 Intermediary Dyed Fiber Purchased from Market = P51 (tonne)
1.5.2. Intermediary Dyed Yarn Purchased from Market = P52 (ropne)
1.5.3. Intermediary Weaved/Knitted Purchased from Market = P53 (1onne)
1.5.4. Weaving Production = P54 (ropne)

1.5.4. Knitting Production Production = P55 (tonne)
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(A.2) Yarn/Fiber/Facbric Sold to market for BY and AY
1.6 Dyed Fiber sold to market = P6 (ropne)

1.7 Ring Frame Yarn Sold to Market = P7 (ronne)

1.8 Open End Yarn Sold to market = P8 (1opne)

1.9 TFO Production Sold to market = P9 (ronne)

1.10 Doubling Production sold to market = P10 (ropne)
1.11 Dyed Yarn Sold to Market = P11 (tonpe)

1.12 Weaved Fabric Sold to market = P12 (tonne)

1.13 Khnitted Fabric Sold to market = P13 (tonne)

1.14 Other Product 1 sold to market = P14 (ronne)

1.15 Other Product 2 Sold to market = P15 (tonne)
1.16 Other Product 3 Sold to market = P16 (tonne)

(A.3) Yarn/Fiber/Fabric Stocks for BY and AY

1.17 Ring Frame Yarn Stock = P17 (roney = Closing Stock RFY- Opening Stock RFY
1.18 Open End Stock = P18 (1opye) = Closing Stock OEY - Opening Stock OEY

1.19 Dyed Fiber Stock = P19 (1me) = Closing Stock DFi - Opening Stock DFi

1.20 Weaved fabric Stock = P20 (ponne) Closing Stock WFa - Opening Stock WFa
1.21 Khnitted Fabric Stock = P21 (ronney= Closing Stock KFa - Opening Stock KFa

Where,-

RFY = Ring Frame Yarn
OEY=0pen End Yarn
DFi =Dyed Fiber
WFa= Weaved Fiber
KFa= Knitted Fabric

(A4) Specific Energy Consumption for Product in kcal/kg for BY and AY

1.22 SEC of Ring Frame Yarn (up to Winding) = S1 (cayig) = Electrical SEC wiykg) X WAHR (caykwny + Thermal SEC (cakg)
1.23 SEC of Open End OE = S2 (keal/kg) = Electrical SEC (kWh/kg) X WAHR (kcal/kwh) T Thermal SEC (keal/kg)

1.24 SEC of TFO = S3 (keal/kg) = Electrical SEC (kWh/kg) X WAHR (keal/kwh) T Thermal SEC (kcal/kg)

1.25 SEC of Doubling =54 (kcal/kg) = Electrical SEC (kWh/kg) X WAHR (kcal/kwh) T Thermal SEC (keal/kg)

1.26 SEC of Yarn Dyelng =S5 (keal/kg) = Electrical SEC (kWh/kg) X WAHR (kcal/kwh) + Thermal SEC (kcal/kg)

1.27 SEC of Fiber Dyelng =S6 (keal/kg) = Electrical SEC (kWh/kg) x WAHR (kcal/kwh) + Thermal SEC (kcal/kg)

1.28 SEC of Weaving = S7 (caig) = Electrical SEC owhig) X WAHR (caiwny + Thermal SEC (caiie)

1.29 SEC of Knitting = S8 (k) = Electrical SEC wnig) X WAHR (capwn) + Thermal SEC (caiie)

1.30 SEC of Cotton Based Product = S9 (caiig) = Electrical SEC whig) X WAHR (caiewny + Thermal SEC caiig)
1.31 SEC of Polyester Cotton Based Product = S10 (k) = Electrical SEC gownig) X WAHR (caykwny + Thermal SEC (cayig)
1.32 SEC of Lycra Product = S11 (keal/kg) = Electrical SEC (kWh/kg) WAHR (kcal/kwh) T Thermal SEC (kcal/kg)

1.33 SEC of Non Cellulosic (100% Synthetic) Product = S12 (xcukg) = Electrical SEC whig) X WAHR (cayxwhy + Thermal SEC (cayig)
1.34 SEC of Wool based Product = S13 (ag) = Electrical SEC owhig) X WAHR (cayiwny + Thermal SEC (cayie)
1.35 SEC of OP1 =S14 (keal/kg) = Electrical SEC (kWh/kg) X WAHR (kcal/kwh) + Thermal SEC (kcal/kg)

1.36 SEC of OP2 =S15 (keal/kg) = Electrical SEC (kWh/kg) X WAHR (kcal/kwh) T Thermal SEC (keal/kg)

1.37 SEC of OP3 =S16 (keal/kg) = Electrical SEC (kWh/kg) X WAHR (kcal/kwh) T Thermal SEC (keal/kg)

Where, -

WAHR (icaing) = Weighted Average Heat Rate of Power sources in kcal/kWh
Opl..3 = Other Product 1..3

SEC = Specific Energy Consumption in kcal/kg

BY = Baseline Year

AY =Assessment Year

(A.5) Notional Energy for Import and Export Intermediary Product in BY and AY
1.38 Notional Energy for Export =NEEX ittion keal)

= [(P6 x S6) + (P7 xS1) + (P9 x (S1+S3)) + (P10 x (S1+S4)) + (P11 x(S1+S5)) + (P12 x(S1+S7)) + (P13
x(S1+S8)) + (P14 x S14) + (P15 x S15) + (P16 x S16)]/1000
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1.39 Notional Energy for Import= NEIm (ition kea)

=[(P1xS1) + (P2 x (S1) + (P3 x S1) + (P4 x S1) + (P5 x S1)+(P51 x S6) +(P52 x (S5) +[S1+ {(P54 x S7+P55
x S8)/(P54+P55)}] x P53]/1000

1.40 Notional Energy for Stocks = NESt (vition keal)

=[(P17 x S1) + (P18 x S2) + (P19 x S6) + (P20 x S7)+(P21 x S8)]/1000
1.41 Total Notional Energy for Intermediary Import & Export in BY (irion keay = NEIm — NEEx — NESt for BY
1.42 Total Notional Energy for Intermediary Import & Export in AY mition keany = NEIm — NEEx — NESt for AY

9.1.2.For Spinning Sub Group

1.43 Notional Energy for Export Ee (wiion keany = [(P6 x S6) + (P19 x S6)]/1000

1.44 Notional Energy for Import Ei (inion keary = 0

1.45Total Notional Energy for Intermediary Import & Export (witiion kcaly = Ei — Ee {BY }
1.46 Total Notional Energy for Intermediary Import & Export (iion keany = E1 — Ee {AY '}

9.1.3.For Fiber Sub Group

1.47 Total Major Product Sold to Market = P1 (tonpe)
1.48 Total Other Product 1 Sold to Market = P2 (tonne)
1.49 Total Other Product 2 Sold to Market = P3 (tonne)
1.50 Total Other Product 3 Sold to Market = P4 (1o
1.51 Total Other Product 4 Sold to Market = P5 (tonne)
1.52 Total Other Product 5 Sold to Market = P6 (tonne)
1.53 Total Product Purchased as intermediary Major Product = P7 (ropne)
1.54 Total Product Purchased from market as intermediary Product 1 = P8 (roue)
1.55 Total Product Purchased from market as intermediary Product 2 = P9 (ronne)
1.56 Total Product Purchased from market as intermediary Product 3 = P10 (ropne)
1.57 Total Product Purchased from market as intermediary Product 4 = P11 (topne)
1.58 Total Product Purchased from market as intermediary Product 5 = P12 (gopne)
1.59 Stock of Major Product = P13 (onney = Opening Stock — Closing Stock
1.60 Stock of Product 1 = P14 (ropney = Opening Stock — Closing Stock
1.61 Stock of Product 2 = P15 (ronney = Opening Stock — Closing Stock
1.62 Stock of Product 3 = P16 (ronme) = Opening Stock — Closing Stock
1.63 Stock of Product 4 = P17 (ronney = Opening Stock — Closing Stock
1.63 Stock of Product 5 = P18 (ronney = Opening Stock — Closing Stock
1.64 SEC up to Major Product (Form Initial Process to Major Product)
= Sm (caikg) =Electrical SEC i) X weighted average heat rate of the Plant ayxwh) + Thermal SEC caiig)
1.65 SEC up to Other Product 1 (Form Initial Process to Product 1)
= S1 (kealkg) = Electrical SEC wnsg) X Weighted average heat rate of the Plant (cayxwny + Thermal SEC (caing)
1.66 SEC up to Other Product 2 (Form Initial Process to Product 2)
= S2 (caikg) = Electrical SEC gwhig) X weighted average heat rate of the Plant (cayxwny + Thermal SEC (g
1.67 SEC up to Other Product 3(Form Initial Process to Product 3)
=83 (eaikg) = Electrical SEC gwhi) X weighted average heat rate of the Plant (cayxwh) + Thermal SEC (caig)
1.68 SEC up to Other Product 4 (Form Initial Process to Product 4)
=S4 (caikg) = Electrical SEC gwhig) X weighted average heat rate of the Plant (cayxwny + Thermal SEC (caiig)
1.69 SEC up to Other Product 5 (Form Initial Process to Product 5)
=S5 (caikg) = Electrical SEC gwhsi) X weighted average heat rate of the Plant (cayxwh) + Thermal SEC (caig)

1.70 Notional Energy for Import Ei (inion keaty = [(P7 x Sm) + (P8 x S1) + (P9 x S2) + (P10 x S3) + (P11 x S4) + (P12 x
$5)1/1000

1.71 Notional Energy for Stocks Es iion keay = [(P14 x S1) + (P15 x S2) + (P16 x S3) + (P17 x S4) + (P18 x S5)]/1000
1.72Total Notional Energy for Intermediary Import & Export (inion kea) = Ei - Es {BY}

1.73 Total Notional Energy for Intermediary Import & Export ition keay = Ei - Es {AY}
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9.2. Value added product (Applicable in Spinning, Processing & Composite Sub-Group)

Many Textile Industries due to demand of their customers or by their own, do the work of value addition in their product.
Value addition sometimes also increases the quality of the products. These value additions are of different types. The
impact of the value addition results in the increase in the SEC of the plant. It may also be noted that the value addition
Normalisation shall be applicable to the should not suffer / or gain advantage due to this changes

Taking reference from Fig 1

Let Process B1, B2 and C is the Value addition process.

Let the major product of the Plant =P (onpe)

SEC of the Major Product (g S2 = Electrical SEC wnig) X Weighted average heat rate of the Plant cqyxwh) + Thermal
SEC (kcal/kg)

Value added product of the Plant= P1 & P2 (1opne)
SEC of P1= 83 (caikg)
SEC of P2 = S4(kcal/kg)

9.3. Product Mix

The Product Mix normalisation will be applicable to all the Sub-Group of the Textile sector. In order to calculate the
Product mix in the assessment year we have to calculate the Product mix in the Baseline year first. The calculation
methodology shall be same for both baseline year and assessment year. The Major product shall be same in the baseline
year as well as assessment year irrespective of the change in the ration or the output of the major product. The available
products in the assessment year shall be converted into the equivalent major product using the multiplication of the
product to the ration of the SECs of the other product to the Major product.

9.3.1. For Composite Sub Group
(A.1) Specific Energy Consumption for Product in kcal/kg for BY and AY

3.1 SEC of Ring Frame Yarn = SI (cag = Electrical SEC wnig) X weighted average heat rate of the Plant (cakwn) +
Thermal SEC (kcal/kg)

3.2 SEC of Open End OE = S2 (caikg) = Electrical SEC whig) X Weighted average heat rate of the Plant cqxwn) + Thermal
SEC (kcal/kg)

3.3 SEC of TFO = S3 (xcaikg) = Electrical SEC wnigy X weighted average heat rate of the Plant awn) + Thermal SEC
(kcal/kg)

3.4 SEC of Doubling = S4 cae) = Electrical SEC wnie) X weighted average heat rate of the Plant (caywn) + Thermal
SEC (kcal/kg)

3.5 SEC of Yarn Dyeing = S5 (xcaike) = Electrical SEC (ownie) X weighted average heat rate of the Plant qiwh) + Thermal
SEC (kcal/kg)

3.6 SEC of Fiber Dyeing = S6 (g = Electrical SEC wnig) X weighted average heat rate of the Plant (caiwh) + Thermal
SEC (kcal/kg)

3.7 SEC of Weaving Production = S7 (caykg) = Electrical SEC gwni,) X weighted average heat rate of the Plant caxwn) +
Thermal SEC (caiig)

3.8 SEC of Knitting Production = S8 (kg = Electrical SEC wwnig) X weighted average heat rate of the Plant gcaywn) +
Thermal SEC (kcal/kg)

3.9 SEC of Cotton Based Product = S9 (caig) = Electrical SEC gowng) X Weighted average heat rate of the Plant gcaxwn) +
Thermal SEC (kcal/kg)

3.10 SEC of Polyester Cotton Based Product = S10 (g = Electrical SEC wnig) X weighted average heat rate of the
Plant (kcal/kwh) T Thermal SEC (kcal/kg)

3.11 SEC of Lycra Product = S11 (g = Electrical SEC (ownig) x weighted average heat rate of the Plant eaiwn) +
Thermal SEC (g

3.12 SEC of Non Cellulosic (100% Synthetic) Product = S12 cag) = Electrical SEC gwhig) X Weighted average heat rate
of the Plant caiwhny + Thermal SEC caig)
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3.13 SEC of Wool based Product = S13 (caxg = Electrical SEC gwnig X Weighted average heat rate of the Plant cawn) +
Thermal SEC (kcal/kg)

3.14 SEC of OP1 = S14 (caykg) = Electrical SEC whig) X weighted average heat rate of the Plant (caxwh) + Thermal SEC
(kcal/kg)
3.15 SEC of OP2 = S15 (kcakg) = Electrical SEC wnig) X weighted average heat rate of the Plant cuxwh) + Thermal SEC
(kcal/kg)
3.16 SEC of OP3 = S16 (kcakg) = Electrical SEC wnig) X weighted average heat rate of the Plant cuxwh) + Thermal SEC
(kcal/kg)

(A.2.) Yarn/Fabric/Composite production in BY and AY

3.17 Yarn Production on 40s Count = P1 (ropne)

3.18 Open End Production [10s Count] = P2 (opne)

3.19 TFO Production = P3 (ropne) = Total TFO yarn Production - Yarn Production Up to TFO till new line attains 70% of
Capacity Utilisation

3.20 Doubling Production = P4 (roune) =Total doubling yarn Production - Yarn Production Up to Doubling till new line
attains 70% of Capacity Utilisation

3.21 Dyed Yarn Production = P5 (rone) = Total dyeing yarn Production - Yarn Production Up to Dyeing till new line
attains 70% of Capacity Utilisation

3.22 Dyed Fiber Production = P6 (ropne)

3.23 Weaving Production = P7 (rone) = Total weaving Production - Yarn Production Up to Weaving till new line attains
70% of Capacity Utilisation

3.24 Knitting Production = P8 (1,,,,) = Total knitting Production - Yarn Production Up to Knitting till new line attains
70% of Capacity Utilisation

3.25 Cotton Based Product = P9 (ronne)

3.26 Polyester Cotton Based Product = P10 (tonne)

3.27 Lycra Product = P11 (1)

3.28 Non Cellulosic (100% Synthetic) Product = P12 (tonne)

3.29 Wool based Product = P13 (tonne)

3.30 Other Product 1 = P14 (1opne)

3.31 Other Product 2 = P15 (tonne)

3.32 Other Product 3 = P16 (1opne)

(A.3.) Major Product in Composite Sub-Sector in BY

3.33 Major Product Pm (tonne) = the major Product can be any product from 3.23 to 3.29 depending on the quantity of
production

3.34 SEC of Major Product Sm (caikg) = the SEC of the Product Pm

(A 4.) Equivalent product for Composite in BY and AY

3.35 Equivalent Weaving Production to Major Product (tonney) = P7 x (S7/Sm)

3.36 Equivalent Knitting Production to Major Product (tonne) = P8 x (S8/Sm)

3.37 Equivalent Cotton Based Product to Major Product (ropne, = P9 x (S9/Sm)

3.38 Equivalent Polyester Cotton Based Product to Major Product (ropney = P10 x (S10/Sm)

3.39 Equivalent Lycra Product to Major Product (tonne) = P11 x (S11/Sm)

3.40 Equivalent Non Cellulosic (100% Synthetic) Product to Major Product (ronne) = P12 x (S12/Sm)
3.41 Equivalent Wool based Product to Major Product (ronney = P13 x (S13/Sm)

3.42 Total Equivalent Product P (pgne) = 3.35 + 3.36 + 3.37 + 3.38 + 3.39+ 3.40 + 3.41

9.3.2.For Spinning Sub Group
Equivalent product for spinning in BY and AY

3.43 Equivalent Open End Prod to Ring Frame (ponne) = P2 x (S2/S1)

3.44 Equivalent TFO Prod to Ring Frame (rone) = P3 x (S3/S1)

3.45 Equivalent Doubling Prod. to Ring Frame (tonne) = P4 x (S4/S1)

3.46 Equivalent Dyed Yarn Prod to Ring Frame (tonne) = P5 x (S5/S1)

3.47 Equivalent OP1 to Ring Frame (ronne) = P14 x (S14/S1)

3.48 Equivalent OP2 to Ring Frame (ronne) = P15 x (S15/S1)

3.49 Equivalent OP3 to Ring Frame (ronne) = P16 x (S16/S1)

3.50 Total Equivalent Product in Ring Frame Yarn on 40s count P (rnne)
=343 +3.44 + 3.45 + 3.46 + 3.47+ 3.48 + 3.49 + 3.17
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9.3.3.For Fiber & Processing Sub Group
(C.1) Production in BY and AY

3.51 Total Major Production = Pm (ronne)

3.52 Total Other Product 1 Sold to Market = P1 (goppe)
3.53 Total Other Product 2 Sold to Market = P2 (1onpe)
3.54 Total Other Product 3 Sold to Market = P3 (rpne)
3.55 Total Other Product 4 Sold to Market = P4 (1pne)
3.56 Total Other Product 5 Sold to Market= P5 (tonne)

(C.2) Specific Energy Consumption up to product in BY and AY

3.57 SEC up to Major Product (Form Initial Process to Major Product)

= Sm (caikg) = Electrical SEC wng) X weighted average heat rate of the Plant aykwh) + Thermal SEC (caykg)
3.58 SEC up to Other Product 1 (Form Initial Process to Product 1)

= S1 (caikg) = Electrical SEC gwhsig) X weighted average heat rate of the Plant (cayxwhy + Thermal SEC (caig)
3.59 SEC up to Other Product 2 (Form Initial Process to Product 2)

= 82 (caikg) = Electrical SEC gwhsi) X weighted average heat rate of the Plant (cayxwhy + Thermal SEC (caig)
3.60 SEC up to Other Product 3 (Form Initial Process to Product 3)

=83 (eaikg) = Electrical SEC gwhsig) X weighted average heat rate of the Plant (cayxwhy + Thermal SEC (caig)
3.61 SEC up to Other Product 4 (Form Initial Process to Product 4)

=S4 (kcaikg) = Electrical SEC wnsig) X Weighted average heat rate of the Plant (cayiwny + Thermal SEC (caing)
3.62 SEC up to Other Product 5 (Form Initial Process to Product 5)

=S5 (caikg) = Electrical SEC gwhig) X weighted average heat rate of the Plant (cayxwhy + Thermal SEC (xcaig)

(C.3) Equivalent product for Fiber in BY and AY

3.63 Equivalent Other Product 1 to Major Product (ronne)=P1 x (S1/Sm)
3.64 Equivalent Other Product 2 to Major Product (ronne) = P2 x (S2/Sm)
3.65 Equivalent Other Product 3 to Major Product (ronne) = P3 x (S3/Sm)
3.66 Equivalent Other Product 4 to Major Product (ronne) = P4 x (S4/Sm)
3.67 Equivalent Other Product 5 to Major Product (ronne)= PS5 x (S5/Sm)
3.68 Total Equivalent Product P (roune) = Pm + 3.63 + 3.64 + 3.65 + 3.66 + 3.67

Note: For Assessment year, the Energy factor of baseline will be used to calculate the Equivalent product for respective
product. However, any introduction of new product in the assessment year will draw the SEC of the newly introduced
product into the Energy factor and equivalent product is to be calculated accordingly. Thus, the Numerator SEC of the
above calculation of energy factor of baseline will change to SEC of the respective product in the assessment year as
EFPi,y = SECPi,y/SECPmgy. Rest of the calculation remain same.

Where,-

EFi,y= Energy Factor in Assessment Year (Si/Sm)

SECPi,y = Specific Energy Consumption of a product in assessment year (kcal/kg)

SECPmgy= Sm=Specific Energy Consumption of major product in baseline year (kcal/kg)

94. Power Mix Normalisation (Applicable in all Sub-Groups)
9.4.1.Power Mix Normalisation for Power Sources
The baseline year power mix ratio will be maintained for Assessment year for Power Source and import. The Normalised

weighted heat rate calculated from the baseline year Power mix ratio will be compared with the assessment year

Weighted Heat Rate and the Notional energy will be deducted from the Total energy assessed
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The Thermal Energy difference of electricity consumed in plant in baseline year and electricity consumed in plant during
assessment year shall be subtracted from the total energy, considering the same % of power sources consumed in the
baseline year.

However, any efficiency increase (i.e. reduction in Heat Rate) in Assessment year in any of the power sources will give
benefit to the plant

Notional Energy to be subtracted from the total Energy of Plant in the assessment year is calculated as
@) Energy Correction for all power source in the assessment year [Million kcal]=

TECPS oy x (A-WHRAy - N-WHR,y)

Where,-

TECPS 1y: Total energy consumption from all the Power sources (Grid, CPP, DG etc) for AY in Million kwh
A-WHR,y: Actual Weighted Heat Rate for the Assessment Year in kcal/kwh
N-WHR y: Normalized Weighted Heat Rate for the Assessment Year in kcal/kwh

(i) Normalized Weighted Heat Rate for Assessment year (kcal/kwh):
N-WHRv= A x (D/G)+B x (E/G)+C x (F/G)

Where,-

A: Grid Heat Rate for Assessment year (AY) in kcal/kwh
B: CPP Heat Rate for AY in kcal/kwh

C: DG Heat Rate for AY in kcal/kwh

D: Grid Energy consumption for Base Line Year (BY) in Million kwh

E: CPP Energy consumption for BY in Million kwh

F: DG Energy consumption for BY in Million kwh

G: Energy Consumed from all Power sources (Grid, CPP, DG) for BY in Million kwh

(Note: Any addition in the power source will attract the same fraction to be included in the above
equation as PSiHR 4y x (PSiECgy/TECpgy)

Where,-

PSiHRy= Power Source (ith) Heat rate for AY in kcal/kwh

PSIiECgy= Power Source (ith) Energy Consumption for BY in Million kwh

TECgy=Total Energy consumption for BY in Million kwh

The Electricity Consumption from WHR is not being considered for Power Mix Normalisation)

9.4.2.Power Mix Normalisation for Power Export

Net Generation Heat of captive Power Sources of Plant to be considered for export of Power from Captive
Power Sources instead of 2717 kCal/kWh. Actual Generation Net heat rate would be considered for the net
increase in the export of power from the baseline. The exported Energy will be normalized in the assessment
year as per following calculation

Notional energy for Power export to be subtracted in the assessment year [Million kcal]
=(EXP,y -EXP3y)*[GnNHR,y:-2717)]/10

Where,-

GnNHR,y: Generation Net Heat Rate for AY in kcal/ kWh
EXP,y: Exported Electrical Energy in AY in Lakh kWh
EXPgy: Exported Electrical Energy in BY in Lakh kWh
APC,y: Auxiliary Power Consumption for AY in %

9.5.Yarn Products and Open End Products

In order to normalize the variation caused due to the change in the count, BEE has fixed 40’s Count as a standard count
for giving production value of the spinning yarn production and 10’s Count as standard for giving the production of Open
end (OE)Yarn.
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All the plants who are producing Single yarn at different count may convert their production into 40’s equivalent yarn
production by using SITRA documents.

[ T N M N N R N R R N N RN N N S N N N RN N R S RN R RN S RN R N R N N N R N R S RN R R N R R N R N M R N -
: Production at 40s Count= Production at actual count x factor from SITRA guidelines (ropne) :
S ——— 1
Jf° T S S S S R S S R SN S S SN S SN S SN S S S S SN R SN RS S S S SN R S S S SN S SN R S R S S S S R S S S S -
: Production of OE Yarn at 10s count= Production at actual count x Factor from SITRA guideline (tonne) :
S —— 1

9.6. Specific Energy Consumption of Spinning Sub-group

To calculate the Specific energy consumption of the Spinning DCs, equivalent product is required which will be
calculated by converting the entire product into Ring Frame equivalent Yarn.

6.1 Let E be the Total Energy Consumed by the plant including Notional Energy for Import and Export of intermediary
product. (TOE)

6.2 Let P1 be the Ring Frame Production at 40s count (ronne)

6.3 S1is the SEC of Ring Frame (xcaig)

6.4 P2= Production of TFO (repne)

6.5 S2= SEC of TFO (keal/kg)

6.6 P3= Production of OE (ronne)

6.7 S3= SEC of OE (keal/kg)

6.8 Equivalent Product Pe= P1 + {P2 x (S2/S1)} + {P3 x (S3/S1)} (tonne)

6.9 SEC of Spinning DC (S) = Please refer NF 17

9.7. Finished Fabric of Composite sub group

The Technical committee has finalized five products for the Composite Sub group. These products are:
e Cotton

e Polyester Cotton

e Lycra

¢ Non Cellulosic Product (100% Synthetic)
¢ Wool based product

The DCs which belongs to Composite Sub-group have to convert their products into these five products and have to
mention the Major product among these five products. All the other 4 products shall be converted to equivalent major
product by using the ration of the SECs of the Products.

Let,

Pc, Sc = Production and SEC of cotton based product respectively (ronne), (kcaikg)

Ppc, Spc =Production and SEC of Polyster cotton based product respectively (ronne), (kealike)
Pl, SI= production and SEC of Lycra based product respectively (ronne), (kcalike)

Pnc, Snc = Production and SEC of Non Cellulosic Product respectively (ronne), (keatike)

Pw, Sw = Production and SEC of Wool based product respectively (ronne), (caike)

If Major Product = Pc (ropne)

Then,

1
: Total Finished Fabric P = Pc + {Ppc x (Spc/Sc)}+{P] x (SI/Sc)}+{Pnc x (Snc/Sc) }+{Pw x (SW/Sc)} (tonne) 1

9.8. Specific Energy Consumption calculation of Composite Sub-group

From above,

Total Finished Fabric = P (tonne)

Total Energy of the DC including energy for import and Export of intermediary product=E wion kear)
SEC S(TOE/Tonne) = Please refer NF 17
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9.9.  Weaving Production

In case of weaving, 60 PPI (Picks per Inch) has been finalized as standard value and all the DCs should convert their
weaving production at different picks to production at 60 PP

9.10. Knitting Process
In case of Knitting, all the production must be on weight basis not in the length basis.
9.11. Plant Load Factor of Captive Power Plant

Calculation of PAF, PLF and % of loss due to External factor:

9.11.1. Plant Availability Factor (PAF) in Base line year
= (Total Available hours in a year in BY - Internal Planned Shutdown, Breakdown / Outages hrs in BY-
External Planned Shutdown, Breakdown/Outages hrs in BY)/ Total Available hours in a year in BY

9.11.2. Plant Availability Factor (PAF) in Assessment year
=(Total Available hours in a year in AY-Internal Planned Shutdown, Breakdown/Outages hrs in AY-External
Planned Shutdown, Breakdown/Outages hrs in AY)/ Total Available hours in a year in AY

9.11.3. Plant Load Factor (PLF) in Baseline Year
= (Gross Generation in Lakh kwh in BY)/(Installed capacity in MW in BY x8760 x PAF in BY)

9.11.4. Plant Load Factor (PLF) in Assessment Year
= (Gross Generation in Lakh kwh in AY)/(Installed capacity in MW in AY x8760 x PAF in AY)

9.11.5. % loss of PLF due to external factor in Assessment Year
= ( Plant low load hrs due to External Factors in AY)/( Plant low load hrs due to External Factors in AY + Plant
low load hrs due to Internal Factors/ Breakdown in Plant in AY)

9.11.6. Percentage increase in the Heat Rate at PLF in Baseline Year
=0.0016 x (% PLF)*2-0.3815 x ( % PLF) +21.959

9.11.7. Percentage increase in the Heat Rate at PLF in Assessment Year
=0.0016 x (% PLF)"2-0.3815 x ( % PLF) +21.959

9.11.8. Difference of % increase in Heat Rate of Assessment Year and Baseline Year
= % increase in Heat Rate of Assessment Year - % increase in Heat Rate of Baseline Year

9.11.9. Loss in PLF from Assessment Year due to external factor is 70 % (Assume)

9.11.10.Percentage Decrease on % increase in Heat Rate from baseline due to external factor
= Difference of % increase in Heat Rate * % loss in PLF in Assessment year

9.11.11.The Normalized Gross Heat Rate of Assessment Year
= Actual Gross Heat Rate X (1- 0.590 %)

: 11.12 Total notional energy subtracted from the total energy due to loss of PLF (viion keal) :
I = Gross generation of CPP X (Actual gross Heat Rate — Normalized gross Heat Rate)/10 :
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= CPP generation in assessment year X increase in CPP heat rate

9.12. Normalisation on Fuel Quality

9.12.1. For CPP

9.12.1.1.  Boiler efficiency in baseline year=92.5-[{50xA+630 (M+9H)} / GCV]
9.12.1.2.  Boiler efficiency in assessment year=92.5-[{50xA+630 (M+9H)} / GCV]

9.12.1.3.  The CPP heat rate in assessment year due to fuel quality-----(i)
= CPP heat rate in baseline year x (Boiler Efficiency in baseline year / Boiler Efficiency in
assessment year)(kcal/kWh)

9.12.1.4. Increase in the CPP heat rate of assessment year due to fuel quality= (i) - Actual CPP
heat rate in Baseline Year

9.12.1.5.  Notional energy to be subtracted from total energy (ition kean)

9.12.2. For Co-Gen

9.12.2.1.  Boiler efficiency in baseline year =92.5-[{50xA+630 (M+9H) } /GCV]

9.12.2.2.  Boiler efficiency in assessment year =92.5-[{50xA+630 (M+9H)} /GCV]

9.12.2.3. Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in BY
= {Y°,-1 (Operating Capacity of all Boilers used for Steam generation in TPH x Percentage of Coal Energy
Used in steam Generation in all the boilers for Steam generation in %) / ZSHZIOperating Capacity of all Boilers
used for Steam generation}

9.12.2.4. Weighted Percentage of Coal Energy Used in steam Generation (Process Boiler) in AY
= {an:1 (Operating Capacity of all Boilers used for Steam generation in TPH x Percentage of Coal Energy
Used in steam Generation in all the boilers for Steam generation in %) /Y°,-; Operating Capacity of all Boilers
used for Steam generation }

9.12.2.5. Weighted Percentage of Coal Energy Used in steam Generation (Co-Gen Boiler) in BY
= {12 (Operating Capacity of all Boilers used for Steam generation in TPH x Percentage of Coal Energy
Used in steam Generation in all the boilers for Steam generation in %) / ¥.'°,_s Operating Capacity of all Boilers
used for Steam generation}

9.12.2.6. Weighted Percentage of Coal Energy Used in steam Generation (Co-Gen Boiler) in AY
= {Zlon:6 (Operating Capacity of all Boilers used for Steam generation in TPH x Percentage of Coal Energy
Used in steam Generation in all the boilers for Steam generation in %) / Y"'°,_¢ Operating Capacity of all Boilers
used for Steam generation}

9.12.2.7. Weighted Average Specific Steam Consumption in BY & AY (xcayg of steam) =
>’ (Total Steam Generation at Process Boiler x Specific Energy Consumption for Steam Generation in
Process Boilers) + ', (Total Steam Generation at Co-Gen Boiler x Specific Energy Consumption for Steam
Generation in Co-Gen Boiler)} / Zlon:1 Total Steam generation at all the boilers

9.12.2.8. Normalized Specific Energy Consumption for Steam Generation (caykg of steam) =

Weighted Average Specific Steam Consumption in BY x (Boiler efficiency at BY/Boiler
Efficiency at AY)

9.12.2.9. Difference Specific Steam from BY to AY (xcavkg of steam) = Normalized Specific Energy
Consumption for Steam Generation in AY - Weighted Average Specific Steam Consumption
in BY
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9.12.2.10. Energy to be subtracted w.r.t. Fuel Quality in Co-Gen (yipion keay = Difference Specific
Steam from BY to AY x {(Total Steam Generation at Process Boiler in AY x Weighted
Percentage of Coal Energy Used in steam Generation (Process Boiler) in AY)+( Total Steam
Generation at Co-Gen Boiler in AY x Weighted Percentage of Coal Energy Used in steam

Where,-

A: Ash in %

M= Moisture in %

H= Hydrogen in %

GCV: Coal Gross Calorific Value in kcal/kwh

AY = Assessment year

BY = Baseline Year

CPP= Captive Power Plant
TPH=Tonnes Per Hour

9.13. Normalisation for Start and Stop

9.13.1. Energy to be subtracted w.r.t. Cold startup for Thermal Energy Consumption (inion kear

= Cold to Hot start due to external factors (Thermal Energy Consumption) {AY-BY }

9.13.2. Energy to be subtracted w.r.t. Cold start up for Electrical Energy Consumption giion keal

= Cold to Hot start due to external factors (Electrical Energy Consumption) {AY-BY} x Weighted average heat Rate in

AY/10

9.13.3. Energy to be subtracted w.r.t. Hot to Cold Stop (mition keay = Hot to Cold stop due to external
factor (Electrical Energy Consumption) {AY-BY} x Weighted average heat Rate in AY/10

9.13.4. Total Energy to be subtracted w.r.t. Electrical and Thermal Energy Consumption iionkeal) = |
13.1+13.2 + 13.3 |

9.14. Other Normalisations Factors:

These Normalisation factors shall be applicable in following cases

9.14.1. Environmental Concerns

9.14.1.1.  Installation due to Environmental concern:
Additional Electrical & Thermal Energy Consumed due to Environmental Concern (ition keal) =
(Additional Electrical Energy Consumed . wwn) X Weighted Average heat rate in AY/10) + Additional
Thermal Energy Consumed

9.14.1.2.  Biomass replacement with Fossil fuel due to un-availability gyiion keaty =
Biomass replacement with Fossil fuel due to Biomass un-availability (used in the process) x Biomass Gross
Calorific Value / 1073

9.14.2. Fuel Replacements
9.14.2.1. Alternate Solid Fuel replacement with Fossil fuel due to un-availability (yion kcay =

Alternate Solid Fuel replacement with Fossil fuel due to Alternate Solid Fuel un-availability (used in the
Process) (in Tonne) X Solid Alternate Fuel Gross Calorific Value / 103
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9.14.2.2.  Alternate Liquid Fuel replacement with Fossil fuel due to un-availability aiion keaty =
Alternate Liquid Fuel replacement with Fossil fuel due to Alternate Liquid Fuel un-availability (used in the
Process) (in Tonne) X Liquid Alternate Fuel Gross Calorific Value /1073

9.14.3. Project Activity Phase

Additional Electrical & Thermal Energy Consumed due to commissioning of Equipment
(Construction Phase)ugiion reay= (Electrical Energy Consumed due to commissioning of
Equipment x Weighted Average Heat rate in AY/10) + Thermal Energy Consumed due to
commissioning of Equipment

9.14.4. Addition of New Line/ Unit (In Process and Power Generation)

In case a DC commissions a new line/production unit before or during the assessment/target year, the production and
energy consumption of new unit will be considered in the total plant energy consumption and production volumes
once the Capacity Utilisation of that line has touched / increased over 70 per cent. However, the energy
consumption and production volume will not be included till it attains 70 per cent. of Capacity Utilisation. Energy
consumed and production made (if any) during any project activity during the assessment year, will be subtracted
from the total energy and production in the Assessment year.

Similarly, the same methodology is applied on a new unit installation for power generation within the plant

boundary.

9.14.4.1.  Electrical & Thermal Energy Consumed due to commissioning of New process Line/Unit
till it attains 70 per cent. of Capacity Utilisation yggion kcay = (Electrical Energy Consumed due to
commissioning of New process Line/Unit till it attains 70 per cent. of Capacity Utilisation i
wwhn X Weighted Average Heat rate in AY/10) + Thermal Energy Consumed due to
commissioning of New Process Line/Unit till it attains 70 % of Capacity Utilisation
The Production during commissioning of New Process Line/Unit will be subtracted from the total production of

plant and added in the import of intermediary product.

9.14.4.2.  Electrical & Thermal Energy Consumed from external source due to commissioning of
New Line/Unit till it attains 70 per cent. of Capacity Utilisation in Power generation (o kcaly =
(Electrical Energy Consumed from external source due to commissioning of New Line/Unit
till it attains 70 per cent. of Capacity Utilisation in Power generation .k, xkwn) X Weighted
Average Heat rate in AY/10) + Thermal Energy Consumed due to commissioning of New
Line/Unit till it attains 70 per cent.of Capacity Utilisation in Power generation

9.14.4.3.  Energy to be added for Power generation of a line/unit till it attains 70% of Capacity
Utilisation (Million ., = (Net Electricity Generation till new line/unit attains 70per cent.
Capacity Utilisation ,xn kwn) X Generation Net Heat Rate in AY/10)

9.14.4.4.  Energy to be added for Steam generation of a line/unit till it attains 70 per cent.of Capacity
Utilisation (Million kcal)= (Steam Generation from Co-Gen till new line/Unit attains 70 per
cent. of Capacity Utilisationj .k, xkwn) X Steam Specific Energy Consumption in AY/1000)

9.14.5. Unforeseen circumstances

Electrical & Thermal Energy to be normalized consumed due to unforeseen circumstances wiiion keay =
(Electrical Energy to be Normalized in AY x Weighted Average Heat rate in AY/10) + Thermal Energy to be
Normalised

9.14.6. Normalisation for Thermal Energy used in Waste heat recovery

Thermal Energy to be normalized for WHR yijion reay= [(Steam Generation for Process through WHR (tonne per
amum) X Percentage conversion to conventional steam generation x Steam Enthalpy / 1000) + (Total TR
Production from Chiller for Process x Percentage conversion to conventional Chiller x 3024/1000)] {BY-AY }
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9.14.7. Renewable Energy Certificate Normalisation

9.14.7.1.  Additional Saving achieved (After PAT obligation)rogmen = Target Saving Achieved in

AY (rormen) - Target Saving to be achieved (PAT obligation) in BY (ror/ron)

9.14.7.2.  Additional Saving achieved (After PAT obligation)ror), = Target Saving Achieved in AY

(rog) - Target Saving to be achieved (PAT obligation) in BY (1or)

9.14.7.3.  Thermal energy conversion for REC and Preferential tariff rop= If Steam Turbine Net

Heat Rate in AY =0, then Quantum of Renewable Energy Certificates (REC) obtained as a
Renewal Energy Generator (Solar & Non-Solar)ywn + Quantum of Energy sold under
preferential tariffiwn) x 2.717, otherwise Quantum of Renewable Energy Certificates (REC)
obtained as a Renewal Energy Generator (Solar & Non-Solar)ywn + Quantum of Energy
sold under preferential tariff,;w,, X Generation Net Heat Rate in AY/ 10”4

9.14.7.4.  Thermal Energy to be normalized for REC and preferential tariff power sell under REC

9.15.

mechanism op= If 9.14.7.1 <= 0 then 0, Else if, Thermal energy conversion for REC and
Preferential tariff 7op) is greater than Additional Saving achieved (After PAT obligation) 7or,
than Additional Saving achieved (After PAT obligation)ror) else Thermal energy conversion
for REC and Preferential tariff 7or,

Total Normalised energy consumption of the DC (E)ror) = [(Total Electricity purchased from

Grid (Lakh kWh) X 860/10) + (Fuel Consumed (Tonne) X GCYV of Fuel(Kcal/Kg) X 1000) - (Electricity Exported to
Grid/Othersyinion kwn) X 2717) + Notional Energy for Import (Ei) — Notional Energy for Export (Ee) —
Notional Energy for Power Mix — Notional energy for PLF of CPP — Notional energy for Fuel quality in
CPP - Notional Energy for Fuel quality in Co-Gen — Notional Energy for Start- Stop — Notional Energy
for Other Normalisation Factors] / 10

9.16.

9.16.1.
9.16.2.
9.16.3.
9.16 4.

9.17.

Total Equivalent Production:

In Spinning Sub Group : PS (Tonnes) ++eeee Refer NF 2, 3 and 5

In Composite Sub Group : PC (Tonnes) ....... Refer NF 2, 3 and 7
In Processing Sub Group : PP (Tonnes) ........ Refer NF 2 and 3

In Fiber Sub Group : PF (Tonnes)............ Refer NF 3

Normalized Specific Energy Consumption (SEC) Calculation (rog/ronne):

SEC spinning = Total Normalized energy consumption of the DC (15) /Ps (16.1)
SEC composite = Total Normalized energy consumption of the DC (E) /Pc (16.2)

SEC processing = Total Normalized energy consumption of the DC (E) /Pp (143,

SEC giber = Total Normalized energy consumption of the DC (E) /Py 16.4)

9.18.
9.19.
9.20.

9.21.

Gate to Gate Energy Consumption after REC compliance (1og)=9.14.7.4 + 15
Normalized Gate to Gate SEC after REC compliance (1og/ronne) = 18/16

Baseline Normalisation (TOE/Tonne) = Gate to Gate Specific Energy Consumption in Baseline
year (TOE/Tonne) — Notified Specific Energy Consumption in Baseline Year (TOE/Tonne)

Normalised Gate to Gate SEC after REC compliance (rog/ronne=(18/16)-Baseline Normalisation

(TOE/Tonne)
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10. Sh Thermal Power Plant

The improvement target was given considering various factors that affected the generation. However, there were still
certain factors that needed to be addressed. In line with this, the following document has been notified considering all
such aspects which were overlooked on a broader scale. The new modified form -1 addressed all the issues known as the
Normalisation factors.

Thermal Power Plant Normalised Net Operating Heat Rate

10.1. Coal Based Thermal Power Plant
APC
%(ial ’ Based Coal Bas?d Theﬁnal APC Normalis
crmal PO.W °r Power le.t Station Coal Quality PLF Normalisati ation due Others
plant Normalised Net Operating Heat L L Coal -
Net Operating = Rate without Normalisation - Normalisation - on dueto - to oal - Normalisation
L (kcal/kWh) (kcal/kWh) Low PLF Quality (kcal/kWh)
Heat Rate Normalisation :
(kcal/kWh) deteroior
(kcal/kWh) (kcal/kWh) ation
Where,-
PLF =Plant Load Factor
APC = Auxiliary Power Consumption
10.2. Gas Based Thermal Power Plant
Based
Gas  Based Gas ase
Thermal Thermal
Power Plant Gas oC Gas
Power plant . Gas Fuel PLF APC .
. Station  Net ) .. Cycle .. Quality Others
Normalised . Mix Normalisati .. Normalisati . L.
= Operating - - - Normalisati - - Normalisat - Normalisatio
Net Heat Rate Normalisatio on on on ion n (kcal/kWh)
(0] ti . kcal/kWh kcal/kWh kcal/kWh
perating without n (keal/kWh) - (kealAWh) = ewny  RealkWh) o aewn)
Heat Rate Normalisatio
kcal/kWh
(keal/kWh) n (kcal/kWh)
Where,-
PLF =Plant Load Factor
APC = Auxiliary Power Consumption

10.3. Formula for Target Setting
10.3.1. Formula for target setting for Coal based Thermal Power Plant
10.3.1.1.  Design Net Heat Rate

(a) Station installed capacity (MW) = [U#1 capacity (MW) + U#2 Capcity MW)+...... ]

Station Design Boiler Efficiency =

([{U+#1 Installed Capacity (MW) X U#1 Boiler Eficlency{%): +

[U# 2 Installed Capacity (MW) XU# 2 Boiler Efficiency (%)} +
(b) ***weseeee--] )/ Station Installed Capacity (MW))
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Station THR (kcal /kWh) =

([fU#{ THR X U# 1 Installed Capacity (MW} +
[U# 2 THR X U# 2 (lecal /1cW) Installed Capacity {MW)] +

© var veeveewene )/ Station Installed Capacity (MW))
(d) Unit DGHR (kcal /kWh) = Unit THR (lkcal/kWh), Boiler Efficiency (%)

Station DGHR(kcal /kWh) = ([{U# 1 DGHR X U# 1 Installed Capacity (MW} +
(e) U#2DGHRXU# 2 Installed Capacity (MW} 1 --- ... ])/(Gtation [nstalled Capacity (MW))

. . .  Station DGHR keal /kWh)
(f) Station Design Net Heat Rate (kcal /kWh = ,tmm — =
” ({1-%0Operating APC/100)

Where,-

DGHR = Design Gross Heat Rate (kcal/kWh)

THR = Turbine Heat Rate (kcal/kWh)

DNHR = Design Net Heat Rate (kcal/kWh)

APC = Auxiliary Power Consumption (%) [Operating APC in Baseline Year]

10.3.1.2.  Operating Net Heat Rate

Station Operating Load (MW) =
(a) [1#1 Operating Load (MW + [1# 2 Dperating Load (MW) +

(b) Operating Load (MW) = Unit Gross Generation (MWh)/Unit Operating hours

Station Loading Factor (%) =

([{U# 1 loading factor (%) X U# 1 Gross Generation (MU)} +

[ U#2 loading factor (34) X U# 2 Gross Generation (MU +
(©) o ...] )/ (Station Gross Generation (MUY}

Station GrossGeneration{MU) =
() { U# 1 Gross Generation (MU + U# — 2 Gross Generation (MU) + .........)

(e) Station Net Generation (MU} = Station Gross Generation (MU x[1- APC (Y) /100]

Station OGHR (kcal /kWh) = ([{U# 1 OGHE (kcal/xWh) X U# 1 Gross Generation (MU} +
fU# 2 OGHR (kcal /kKWh) (kcal /kWh) X U# 2 Gross Generation (MU} } 4+ ... o] )/
) {Station Gross Generation (MU})

. Stati OGHR(keal /Ewh
(2) Station ONHR (kcal /(kWh) = ———" =" )
{1— 9% Operating APC/130)
Where, -

OGHR = Operating Gross Heat Rate
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ONHR = Operating Net Heat Rate
APC = Auxiliary Power Consumption [Operating APC in Baseline Year]

10.3.1.3.  Heat Rate Reduction Target

The target in Thermal Power Sector under PAT Scheme is set by taking the deviation of NHR of Baseline year
and design NHR. Based on the deviation percentage (to design), the target values for Heat Rate reduction are set
in the slab.

Let the deviation percentage be “X”, then

If X is <= 5(five), then the HR reduction target is 10% of the deviation.

If X is >5, but <=10, then the HR reduction target is 17% of the deviation.

If X is >10, but <=20, then the HR reduction target is 21% of the deviation.

If X is >20, then the HR reduction target is 24% of the deviation.

10.3.1.4.  Target Net Operating Heat Rate withoutNormalisation

The Station Net Operating Heat Rate without Normalisation is the ONHR of basement year minus the heat rate
reduction target given to it.

Target Sation ONHR (kcal/kWh)
= Station Operating NHR for BY — Heat Rate Reduction Target
Where,-
OGHR = Operating Gross Heat Rate
ONHR = Operating Net Heat Rate
APC = Auxiliary Power Consumption

This Heat Rate has to be attained by the Station. If the station fails to meet its target, i.e., operates on a Heat Rate
higher than the target, penalty will be levied on the Station. On the other hand, if the station over achieves its
target, i.e., operates at a Heat Rate lesser than the target, it will be granted E-Certs, which can be traded in open
market.

10.3.2. Formula for target setting for Gas based Thermal Power Plant

10.3.2.1.  Design Parameters

Station Design Module Efficiency =

{[{U#1 Installed Capacity (MW) X U#1 Module Efficiency} +

fU# 2 Installed Capacity (MW XU# 2 Module Efficiency} +
() e .1 3/7 Slativn Installed Capacily (MW))

Station Module Heat Rate (Gross Heat Rate) (kcal /lkWh) =
([{U# 1 THR X U# 1 Irstalled Capacity (MW)} |
{U# 2 THR X U# 2 (kcal/kWE) Installed Capacity (MW)] +

(b) wer e wes wene 10/( Station Installed Capacity (MW7)

. . - Hliun Thal /R
(c) Station Design Net Heat Rate (kcal /kWh) = ?L = DGH_R‘ i
- ({1-%0Operating APC/100)

10.3.2.2.  Operating parameters
Station Operating Load (MW) =

(a) U#1 Operating Load (MW) + U# 2 Operating Load (MW)+..
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Station GrossGeneration(MU) =
(b) U# 1 Gross Generation (MU} + U# — 2 Gross Generation (M) + ...

Station OGHR (kcal /kWh) = {[{U# 1 OGHE (kcal /kWh) X U# 1 Gross Generation (MU} +
fU# 2 OGHR (kcal /kKWh) (kcal /kWh) X U# 2 Gross Generation (MU} } 4+ ... o] )/
© {Station Gross Generation (MU})

(d) Station Operating Net Heat Rate
Station OGHR (kcal/kWh)

1 — % Operating APC/100]

Station ONHR (kcal/kWh) =

Where,-

OGHR = Operating Gross Heat Rate
ONHR = Operating Net Heat Rate

APC = Auxiliary Power Consumption

10.3.2.3. Heat Hate Reduction Target

The target in Thermal Power Sector under PAT Scheme is set by taking the deviation of NHR of Baseline year
and design NHR. Based on the deviation percentage (to design), the target values for Heat Rate reduction are set
in the slab.

Let the deviation percentage be “X”, then

If X is <= 5(five), then the HR reduction target is 10% of the deviation.

If X is >5, but <=10, then the HR reduction target is 17% of the deviation.
If X is >10, but <=20, then the HR reduction target is 21% of the deviation.
If X is >20, then the HR reduction target is 24% of the deviation.

10.3.2.4.  Target Station Net Operating Heat Rate without Normalisation for AY
The Station Net Operating Heat Rate without Normalisation is the ONHR of basement year minus the heat rate
reduction target given to it.

Target Sation UNHR (kcal/kWh)
= Station Operating NHR for BY — Heat Rate Reduction Target

Where,-

OGHR = Operating Gross Heat Rate
ONHR = Operating Net Heat Rate

APC = Auxiliary Power Consumption

This Heat Rate has to be attained by the Station. If the station fails to meet its target, i.e., operates on a Heat Rate
higher than the target, penalty will be levied on the Station. On the other hand, if the station over achieves its
target, i.e., operates at a Heat Rate lesser than the target, it will be granted E-Certs, which can be traded in open
market.

10.4. Formulas for Normalisation
Common Calculations for Normalisation _
(a) Station average operating load (MW) caused by low ULF/MLF due to fuel unavailability
/scheduling/backing down/any other factor = [U#1 AOL (MW) + U#2 AOL (MW) + ....]
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Where,-

ULF = Unit Load Factor

MLF = Module Load Factor
AOL = Average Operating Load

Station Average Operating Hour (Hr)Caused by low ULF/
MLF due to Fuel Unavailability =

[U#1ADHr X U#1AOL (MW) 4 U$2 AOHr X U# 2 AOL (MW) 4 o]
(b) Station AOL (MW) dueto Fuel Unavailability
Where, -
ULF = Unit Load Factor
MLF = Module Load Factor
AOHr = Average Operating Hour
AOL = Average Operating Load

Station Average Operating Hour (Hr)Caused by low ULF/MLF due toScheduling =

[[U#1A0Hr X U#$1AOL (MW)} +{ U 2 AOHr + U# 2 AOL (MWL £ covveeneenc]
(c) Station A0L (MW) due to Scheduling
Where,-
ULF = Unit Load Factor
MLF = Module Load Factor
AOHr = Average Operating Hour
AOL = Average Operating Load

Station Average Operating Hour(hr) caused by low ULF/MLF due to Backing down =

[us LADHrX U# 1 AOL (MW U2 AOHr + U 2 A0L (MW e ]
) Seation ACL (MW)due tobacking down
Where,-
ULF = Unit Load Factor
MLF = Module Load Factor
AOHr = Average Operating Hour
AOL = Average Operating Load

Station Average Operating Hour (Hr)Caused by low ULF/
MLF due to any Other external factor =

[[U#1A0Hr X U#$1AOL (MW} 4+ [US 2 AOHr+ U# ZAOL (MW o]
(e) Station AOL (MW} due to backing down
Where,-
ULF = Unit Load Factor
MLF = Module Load Factor
AOHr = Average Operating Hour
AOL = Average Operating Load

External factors = Fuel Unavailability/ Scheduling/ backing down/ any other external factor etc.



392

THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

(f) Unit Average Operating Load (MW) Caused by low ULF/MLF due to External factors

Where,-

= Total Station Generation (MWHr) caused by Low ULF/MLF due to external factors / Total
Operating Hours for low ULF/MLF due to external factors (Hr)

Total Station Generation (MWHTr) caused by Low ULF/MLF due to external factors

= [(Unit AOL (MW) X Unit AOHr) due to Fuel Unavailability + (Unit AOL (MW) X
Unit AOHr) due to Scheduling + (Unit AOL (MW) X Unit AOHr) due to Backing
Down + (Unit AOL (MW) X Unit AOHr) due to any other external factor]

Total Operating Hours for low ULF/MLF due to external factors (Hr)

Where,-

ULF
MLF
AOHr
AOL

= [Unit AOHr due to Fuel Unavailability + Unit AOHr due to Scheduling + Unit
AOHTr due to Backing Down + Unit AOHr due to any other external factor]

= Unit Load Factor

= Module Load Factor

= Average Operating Hour
= Average Operating Load

External factors = Fuel Unavailability/ Scheduling/ backing down/ any other external factor etc.

(g) Unit Average Operating Hours at Low ULF/MLF due to external Factors
= Total Station Generation (MWHr) caused by Low ULF/MLF due to external factors/ Total Average Operating

load (MW) for Low ULF/MLF due to external factors (MW)

Where,-

Total Station Generation (MWHr) caused by Low ULF/MLF due to external factors

= (Unit AOL (MW) X U# AOHTr) due to Fuel Unavailability + (Unit AOL (MW) X
Unit AOHr) due to Scheduling + (Unit AOL (MW) X Unit AOHr) due to Backing
Down + (Unit AOL (MW) X Unit AOHr) due to any other external factor]

Total Average Operating load (MW) for Low ULF/MLF due to external factors (MW)

ULF
MLF

AOHr

AOL

= [{Unit AOL (MW) due to Fuel Unavailability + Unit AOL (MW)} due to
Scheduling + Unit AOL (MW) to Backing Down + Unit AOL (MW) due to any other

external factor]

= Unit Load Factor

= Module Load Factor

= Average Operating Hour
= Average Operating Load

External factors = Fuel Unavailability/ Scheduling/ backing down/ any other external factor etc.

(h) Station Average Operating Load (MW) caused by low ULF/MLF due to external Factors
= ([U# 1 AOL (MW at Low ULF/MLF due to external factor

Where,-

ULF
MLF

AOHr

AOL

+ U#2 AOL (MW at Low ULF/MLF due to external factor + ... co .|}

= Unit Load Factor

= Module Load Factor

= Average Operating Hour
= Average Operating Load

External factors = Fuel Unavailability/ Scheduling/ backing down/ any other external factor etc.
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Station Average Operating Hours at Low ULF /MLF due to external factors =
([f(U%1AOL (MW X U# 1 AOHr) at Low ULF/MLF due to sxternal factor] +
f(U# 2 AOL (MW) X U# 2 AQHr) at Low ULF//MLF due to external factor} + .....ooee] 3/
) {Station AOL (MW caused by low ULF/MLF due to external factors)

Where,-

ULF = Unit Load Factor

MLF = Module Load Factor
AOHr = Average Operating Hour
AOL = Average Operating Load

External factors = Fuel Unavailability/ Scheduling/ backing down/ any other external factor etc.

(j) Unit Availability Factor

Unlt Avalalability Factor
= [Hours ina Year - (RSHr + FO or Unavailability hour
+ PMO orPlanned Unavzilability hour)]/ Hours in a Year]

Where, -

RSHr = Reserve Shutdown Hour

FO = Forced Outage
PMO = Planned Maintenance Outage

(k) Station Availability Factor =~ = 1- [Station RSHr + Station FO or Unavailability hour + Station PMO or
Planned Unavailability]

Where,-
RSHr = Reserve Shutdown Hour
FoO = Forced Outage

PMO = Planned Maintenance Outage

[{U#1RSHr X U#1 Capacity (MW)] + {U#2 RSHr X U#? Capacitr(MW} % vovverienim

Tatal Sratinn raparity ¥ Honreina Yaar

() Station RSHr=

Station FO or Unavailability Hour =
[[U#1FD X U#1 Capacity ( MW)] + [U#2 FO X U#2 Capacity{MW]] + ceeren]
(m) 'Total Stetion capacity X Hoursin a Year)

(n) Station PMO or Planned Unavailability=
[[U#1 PMO X U1 Capacity (MW} + (U2 PMO X U$2 Capacity (MW} 4 o]
(Total Station capacity X Hourzin aYear)

10.5. Normalisations for Coal Based Thermal Power Plant
Coal Quality Normalisation

Boiler Efficiency has been calculated using the formula considering elements of coal. Average “Ash, Moisture,
Hydrogen and GCV” contents in the coal during the baseline period as well as for Design Coal could be
considered for Normalisation and the correction factor has to be worked out based on the following boiler
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efficiency formula. The Operating Coal quality of assessment year and baseline year are compared with the
design coal to arrive the Normalisation of Boiler efficiency in assessment year.

{50:4A +E30:(M+9H)]

(a) Unit's Boiler Efficiency (For Design, BY and AY Coal ) =925 —

GCVofCoal
Where,-
BY = Baseline Year
AY = Assessment Year

GCV = Gross Calorific value (Kcal/ Kg)
M = Moisture (in %)

H = Hydrogen (in %)

A = Ash (in %)

(b) Percentage Decrease in Efficiency from calculated Boiler Operating Efficiency w.r.t Boiler Design

Efficiency in BY
fCalculated Boiler Design Efficiency (%) — Calculated Boiler operating Efficiency(%) in BY} X 100

calculated Boller Deslgn Efficlency (99

Where,-
BY = Baseline Year

(c) Percentage Decrease in Efficiency from calculated Boiler Operating Efficiency w.r.t. Boiler Design
Efficiency in AY
{Calculated Boiler Design Efficiency(%) — Calculated Boiler operating Efficiency (%)in AY} X 100

Calculated Boiler Design Efficiency (%)

Where,-
AY = Assessment Year

(d) Degradation/ Upgradation of Actual Boiler Design Efficiency in BY
= {Actual Design Boiler Efficiency of Unit (%) (As per OEM) X % Decrease in Efficiency (%) in BY }
100

Where,-
BY = Baseline Year
OEM = Original Equipment Manufacturer

(e) Degradation/Upgradation of Actual Boiler Design Efficiency in AY
= {Actual Design Boiler Efficiency of Unit (%) (As per OEM) X % Decrease in Efficiency (%) in AY }
100

Where,-
AY = Assessment Year
OEM = Original Equipment Manufacturer

Normalised Design Boiler Efficiency (%4)for Unit in BY w.r.t. DBE —
{Actual Desigr. Boiler Efficiency (%) of Unit (As per OEM) —
() Degradation or Upgradation of Actual Design Boiler Efficiecny (%) in BY)

Where,-
BY = Baseline Year
DBE = Design Boiler Efficiency
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OEM = Original Equipment Manufacturer

Normalised Design Boiler Efficiency (% )for Unit in AYw.r.t. DBE =
{Actual Desigr. Boiler Efficiency (%) of Unit (As per OEM) —

@ Degradation or Upgradation of Actual Design Boiler Efficiecny (%) in AY)

Where,-

AY = Assessment Year

DBE = Design Boiler Efficiency

OEM = Original Equipment Manufacturer

(h) Difference in Normalised Boiler Efficiency between BY and AY
=Normalised Boiler Design Efficiency in BY — Normalized Boiler Design Efficiency in AY

@

(9]

O]

Where,-
AY = Assessment Year
BY = Baseline Year

Normalised Boiler Efficiency Design for Unit for the AY as compared to the BY

If the difference in Normalised Boiler Efficiency between BY and AY is less than or equal to zero, then No
Normalisation

If the difference in Normalised Boiler Efficiency between BY and AY is greater than zero, then the
Normalisation is as below:

= Actual Design Boiler Efficiency of Unit (as per OEM) — Difference in Normalised Boiler Efficiency
between BY and AY

Where,-
BY = Baseline Year
AY = Assessment Year

OEM= Original Equipment Manufacturer

Normalised Boiler Efficiency Design for Station:
= [{U# 1 Capacity (MW) X Normalized Boiler Efficiency Design for U# 1 for the AY as compared to the
BY} + {U# 2 Capacity (MW) X Normalized Boiler Efficiency Design for U# 2 for the AY as compared to
the BY } +............ ]/ Station total installed Capacity (MW)
Where,-
BY = Baseline Year
AY = Assessment Year
. . lecal mxiEn (kcal/k =
Normalised Unit GHR for AY = - = = TI?R x_ Wh},ilfﬂ —
k MNormalized Design Boiler Effidency (34 for Unitin AY
Where,-
THR = Turbine Heat Rate
AY = Assessment Year

BY = Baseline Year

Heat Rate to be normalised in the Unit Operating Heat Rate:

If the difference in Normalised Boiler Efficiency between BY and AY is less than or equal to zero, Then
Turbine Heat Rate to be Normalised is O
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If the difference in Normalised Boiler efficiency between BY and AY is greater than zero, then the
Normalisation is as below:

(m) Turbine Heat Rate to be normalised (kcal/kWh) = Normalised Unit Gross Heat Rate (kcal/’kWh) in
AY - Unit Design Turbine Heat Rate (kcal/kWh) x100/ Normalised Design Boiler Efficiency (%) for
Unit in BY

(n) Turbine Heat Rate to be normalised or subtracted from the operating Station NHR in
AY

{[{HE to be normalized in U# 1 THR X U# 1 Gross Generation (MU} +

{ HE to be normalized in U# 2 THR X U# 2 Gross Generation (MU} + ........170/
[1T1# 1 Giross Generation (MIT) + 11# 7 Gross Generation (MU + ... 1]
Where,-

HR = Heat Rate (kcal/kWh)
THR = Turbine Heat Rate (kcal/kWh)

Coal Quality Normalisation (kcal/lkWh) =THR to be subtracted from the ONHR (kcal/kWh) in AY

10.6. PLF Normalisation for Coal/Gas/Diesel based Thermal Power
Due to fuel non- availability, plant may opt to reduce the load on turbine leading to low efficiency of units and
Station. Due to decreased loading, the Plant load Factor will be worsened and affects the unit heat rate. The
comparison between baseline year and assessment year will be carried out through characteristics curve of Load
Vs Heat rate for correction factor

There is a difference between the Unit DTHR given by OEM and DTHR drawn from the Characteristic curve
between THR and Load or Equation drawn from the HBD data at different load condition. The difference is to
be normalized to arrive the DTHR as per Curve equation.

(a) Percentage Difference between Design Turbine/Module Heat Rate and Design Curve or HBD
Turbine/Module Heat Rate for AY and BY

__ Design THR @ 100% Load (OEM) — Design THR @ 100% Load (Curve or H3D) X 100
B Design THR @ 100% Load {OEM)

Where,-

DTHR = Design Turbine Heat Rate (kcal/kWh)
THR = Turbine Heat Rate (kcal/kWh)

OEM = Original Equipment Manufacturer

HBD = Heat Balance Diagram

Curve = Load or ULF Vs THR curve

The calculation for Plant Availability Factor, Average Operating Load (MW) caused by low ULF/MLF due
to external factor, Average Operating hours at Low ULF/MLEF are calculated above sections

(b) Total Operating hours in year as per Unit Availability factor (hrs/annum) for AY and BY
= Total hour in a year (Hrs) X Plant Availability Factor

(c) Operating hours at full load (hrs/annum) for AY and BY
=Total Operating hours in a year as per Unit Availability Factor (Hrs)- AOHrs at Low ULF/MLF

Where, -
AOHr = Average Operating Hours (hr)[Calculated under Section 4]
ULF = Unit Load Factor



[ ¥ [I-&v€ 3(i)] R Rl AT : STHIENOT 397

MLF = Module Load Factor

Loading Vs Heat Rate Equation given as y = ax2 - bx + ¢ will be used to calculate the Turbine Heat Rate as
per Load Vs Heat Rate Equation due to external factor.

y= ax’-bx+c  (kcal/kWh)

Where,-

X = Average Operating Load (MW) caused by low ULF/MLF due to external factor
a = Equation Constant 1

b = Equation Constant 2

c = Equation Constant 3

(d) THR as per Load Vs HR Equation due to external factor (kcal/lkWh) for AY and BY

= Eguation Constant 1

* (Average Operating Load (MW )caused by low ULF, MLF due to external factor)"2
— Fquation Constant 2

# Average Operating Load (MW )caused by low ULF, MLF due to external factor

+ Fquation Constant 3

(e) Design THR after Curve correction and difference correction (kcal/lkWh) for AY and BY
= THR as per Load Vs HR Equation due to external factor X [1 + % Difference between Design Turbine
or Module HR and Design Curve or HBD Turbine or Module HR/ 100]

Where,-

THR = Turbine Heat Rate (kcal/kWh)
Load Vs HR = Loading Vs Heat Rate

HBD = Heat balance Diagram

(f) Normalized Design Turbine Heat rate due to external factor (kcal/lkWh) for AY and BY
= [Design THR @ 100% Load (OEM) X Operating hours at full load + Design THR after Curve

correction and difference correction X AOHrs at Low ULF/MLF ] / Total Operating hours in year as
per UAF

Where,-

THR = Turbine Heat Rate (kcal/kWh)

OEM= Original Equipment Manufacturer

AOHr= Average Operating Hours

UAF = Unit Availability Factor

(g) Difference of Turbine Heat Rate due to external factor between AY and BY (kcal/kWh)
= Normalized Design THR due to external factor in AY - Normalized Design THR due to external factor

in BY
Where,-
THR = Turbine Heat Rate (kcal/kWh)
AY = Assessment Year
BY = Baseline Year

(h) Normalized Design Turbine Heat rate due to external factor w.r.t. BY in AY
= Design THR @ 100% Load (OEM) + Difference of THR due to external factor between AY and BY

Where, -

THR = Turbine Heat Rate (kcal/kWh)
AY = Assessment Year

BY = Baseline Year

OEM = Original Equipment Manufacturer
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(i) Normalized Designed Station Turbine Heat Rate due to ULF w.r.t BY in AY
=[Normalized U# 1 Design THR due to external factor as compared to BY X U# 1 Capacity +
Normalized U# 2 Design THR due to external factor as compared to BY X U# 2 Capacity +
............... ]/ Station installed Total Capacity (MW)

Where,-
THR = Turbine Heat Rate (kcal/kWh)
BY = Baseline Year

(j) Weighted Design Turbine Heat Rate of Station (kcal/kWh) for AY and BY
= [U# 1 Capacity X U# 1 Design THR @ 100% Load (OEM) + U# 2 Capacity X U# 2 Design THR @

100% Load (OEM) + .............. ]/ Station installed Total Capacity (MW)
Where, -
THR = Turbine Heat Rate (kcal/kWh)
OEM = Original Equipment Manufacturer

(k) Difference of THR between Normalized Design Station THR and Design THR
=Normalized Design Station THR due to ULF as compared to BY — Station Weighted Design THR

Where,-

ULF = Unit Load Factor

THR = Turbine Heat Rate (kcal/kWh)
BY = Baseline Year

(I) Weighted Station Boiler Efficiency= [U# 1 Capacity x U#1Boiler Design Efficiency + U# 2 Capacity x
U#2Boiler Design Efficiency+........ 1/ Station installed Total Capacity (MW)

(m) PLF Normalisation (kcal/kWh) to be subtracted in NHR in AY= [Difference of THR between
Normalised Design HR and Design HR (kcal/kWh)]/Weighted Station Boiler Efficiency

10.7. APC Normalisation for Coal/Gas/Diesel based Thermal Power Station

10.7.1. APC normalisation due to external factors
The APC of Thermal Power Plant is not fully dependent on the loading of plant. Due to decrease in PLF, the
APC will not decrease with same ratio. Hence, a trend line equation could be generated from the normal
operating condition of the Plant taking the data of APC and Plant loading for a station.

(a) Auxiliary Power Trend line Equation
y = ax” - bx + ¢ will be used to calculate the Turbine Heat Rate as per Load Vs Heat Rate Equation due to
external factor.

y=ax2-bx+c

Where,-

X = Operating Load (MW)
A = Equation Constant 1
b = Equation Constant 2
c = Equation Constant 3

Operating Hours at full load =

[(Total hours in a year X PAF) — Weighted ADHr at Low loading due to external factor —
(b) Weighted AOHr at Low loading due to internal factor)] (Hrs)



[ ¥ [I-&v€ 3(i)] R Rl AT : STHIENOT 399

Where,-
PAF = Plant Availability Factor
AOHr= Average Operating Hours

(c) Weighted Operating Station Load
=[{Station Capacity (MW) X Operating Hours at Full Load (hrs)} + {Station AOL (MW) caused by low loading
due to external factor X Weighted AOHr at Low loading due to external factor} + {Station AOL (MW) caused
by low loading due to internal factor X Weighted AOHr at Low loading due to internal factor} ] / [Weighted
AOHr at Low loading due to external factor + Weighted AOHr at Low loading due to internal factor+ Operating

Hours at full load]
Where,-
AOHr = Average Operating Hours (Hrs)
AOL = Average Operating Load (MW)

Refer Section 10.4 for calculation on individual parameter of above equation of section 10.7

Weighted Operating Station Load X 100

(d) Actual Loading Factor (%) = - -
Stetion Capacity

Weighted Average Operating hours at Low loading due to internal factor

(e) Weighted Station Load without internal factor (MW)

=[{Station Capacity X Weighted AOHr at Low loading due to internal factor} + {Station Capacity X Operating
hours at full Load} + {AOL (MW) caused by low loading due to external factor X Weighted AOHr at Low
loading due to external factor}] / [Weighted AOHr at Low loading due to external factor+ Weighted AOHr at
Low loading due to internal factor + Operating hours at full Load]

Where,-
AOHr = Average Operating Hours (Hrs)
AOL = Average Operating Load (MW)

Normalized Loading Factor for BY and AY
_ Weighted Station Load without internal factor (MW)X 100

Station Capacity (MW

(f) Percentage APC as per Trend Line for AY and BY

This shall be calculated by the % APC Trend Line equation mentioned above for Assessment Year and baseline
year individually.

=Constant 1 *(Normalized Loading Factor) ~2-Constant 2*¥*Normalized Loading Factor + Constant 3
Where,-

APC =Auxiliary Power Consumption

BY = Baseline Year

AY = Assessment Year
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(g) Difference in APC of AY From BY= % APC as per trend line in AY -% APC as per trend line in BY
Where,-
APC =Auxiliary Power Consumption
BY = Baseline Year

AY = Assessment Year

(h) Normalized APC

If the difference in APC of AY From BY is less than or equal to zero, then Normalized APC will be same as
operating station APC.

If the difference in APC of AY From BY is greater than zero, then normalized APC is as below:

Normalized APC = Station Operating APC - Difference in APC of AY From BY
Where,-
APC =Auxiliary Power Consumption
BY = Baseline Year

AY = Assessment Year

(i) APC Normalisation due to external factors (kcal/lkWh) =
{{(Uperating GHK in AY) /{1 —Y¢ APCot AY)) — U Operating GHE in AY ) /{1 —
% normalized APC))

Where,-
GHR  =Gross Heat Rate (kcal/kWh)
AY =Assessment Year

APC =Auxiliary Power Consumption

10.7.2. APC Normalisation for PA Fan loading due to change in coal quality
(a) Total Coal Consumption per unit (AY and BY) (Tonnes/Hr)

= (GHR X Operating Load)/ Coal GCV

Where,-

GHR = Gross Heat Rate (kcal/kWh)

GCV = Gross Calorific Value (kcal/kg)

(b) Normalized Total Coal Consumption per unit(Tonnes/Hr) =
Total Coal Consumption X Cozl GCV for BY / Coal GCV for AY
Where,-

GHR = Gross Heat Rate (kcal/kWh)
GCV = Gross Calorific Value (kcal/kg)
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(c) Increase in coal consumption due to change in GCV of coal in AY (Tonnes/Hr)

=Normalised Coal Consumption{tonne/hr) — Total consumption of 3Y (tonnes/hr)

(d) Total Primary Air requirement per tonne of coal Trendline equation
y=6.048x"2"%
Where,-
Y= total PA requirement /tonne of coal (Tonnes)

x= operating load (MW)

(e) Total Primary Air requirement (Tonnes/hr)
=Normalised coal consumption (TPH) X PA requirement per tonne of coal as per Trendline equation(tonne)
Where,-
TPH =Tonnes per hour
PA =Primary Air

(f) Volume of Primary Air (m*hr)
=Total PA requirement (TPH) X 1000/ 1.233
Where,-
TPH =Tonnes per hour
PA =Primary Air

(g) Power Consumption from PA Fans (kW) for AY and BY
=2.725 X Volume of PA X 1000/ (0.95 X 0.8 X10°)
Where,-

AY =Assessment Year
BY =Basement Year

PA =Primary Air

(h) Increase in energy consumption due to change in GCV of coal in AY (kW/hr)

= Power Consumption from PA fans in AY with normalised coal consumption —Power Consumption from
PA fans in BY

Where,-
AY =Assessment Year
BY =Basement Year

PA =Primary Air

(i) Normalised Thermal Energy due to change in GCV of coal per unit (million kcal)
= Increase in energy consumption due to change in GCV of coal in AY (kW/hr)
X GHR of AY X Operating Hours of AY/10"6
Where,-
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AY = Assessment Year
GHR =Gross Heat Rate (kcal/kWh)
GCV =Gross Calorific Value (kcal/kg)

(j) Normalised Thermal Energy due to change in GCV of coal for station (million kcal)
=NTE U#1 + NTE U#2 + NTE U#3 +.......
Where,-
NTE= Normalised Thermal Energy due to change in GCV of coal per unit (million kcal)
GCV=Gross Calorific Value (kcal/kg)

10.7.3. APC normalisation for Coal Grinding Mill, ID Fan and Ash Handling Plant loading due to
change in coal quality

(a) Operating Hours (hrs) = Gross Generation (Million Units) X 1000/Operating load (MW)

(b) Total Coal Consumption per unit (AY and BY) (Tonnes/Hr)
= (GHR X Operating Load)/ Coal GCV
Where,-
GHR = Gross Heat Rate (kcal/kWh)
GCV = Gross Calorific Value (kcal/kg)

(¢) Normalised Total Coal Consumption per unit(Tonnes/Hr) =
Total Coal Consumption X Cozl GCV for BY / Coal GCV for AY
Where,-

GHR = Gross Heat Rate (kcal/kWh)
GCV = Gross Calorific Value (kcal/kg)

(d) Increase in coal consumption due to change in GCV of coal in AY (Tonnes/Hr)
=Normalised Coal Consumption{tonne/hr) — Total consumption of BY (tonnes/hr)

(e) Total Electrical Energy consumption for Coal Grinding mills (VRM/Ball), ID Fan and Ash Handling
Plant per hour (kW/hr)

=TEEC for Coal Grinding mills (VRM/Ball), ID Fan and Ash Handling Plant (Million Units) X
1076/Operating Hours (hrs)

Where,-
TEEC = Total Electrical Energy Consumption

(f) Specific energy consumption per tonne of coal (kWh/Tonne)

= TEEC for Coal Grinding mills, ID Fan and Ash Handling Plant per hour (kW/hr)/ Total Coal
Consumption

Where,-
TEEC = Total Electrical Energy Consumption

(g) Increase in energy consumption due to change in GCV of coal in AY (kW/hr)
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=Increase in coal consumption due to change in GCV of coal in AY (Tonnes/hr)
X Specific energy consumption per tonne of coal in BY (kWh/Tonne)

(h) Normalisation due to change in GCV of coal per unit (Million Units)
=Increase in energy consumption due to change in GCV of coal in AY (kW/hr)
X GHR of AY X Operating Hours of AY/10%6
Where,-
AY = Assessment Year
BY = Basement Year
GHR = Gross Heat rate (kcal/kWh)
GCV = Gross Calorific Value (kcal/kg)

(i) Normalisation for station due to change in GCYV of coal for Station (Million Units)
=NMC U#1 + NMC U#2 + NMC U#3 +............
Where,-
NMC = Normalisation due to change in GCV of coal (Million Units)

(j) APC Normalisation for PA Fan + Coal Grinding Mill, ID Fan and Ash Handling Plant loading due to
change in coal quality

= {Normalized Thermal Energy due to change in GCV of coal for station for PA Fans (million kcal)
+Normalisation for station due to change in GCV of coal for Station for Coal Mills, , ID Fan and Ash
Handling Plant (Million Units)}

/ Gross Generation of AY

(k) APC Normalisation (kcal/kWh)

= APC Normalisation due to external factors (kcal/kWh) + APC Normalisation for PA Fan, Coal Grinding
Mill, ID Fan and Ash Handling Plant loading due to change in coal quality (kcal/kWh)

10.8. Other Normalisation

It covers miscellaneous Normalisation of Thermal Plant like Start-ups, Environmental Concern or any other
unforeseen circumstances

10.8.1. Startups

The regulation of the turbine start up state is defined in the Turbine OEM document as per the turbine wall
temperature range for different startups like Cold, Warm and Hot Startup
(a) Oil Consumption under various type start-ups (In Oil consumption per startup)
e For Cold Start-up (Per Startup)
If capacity <= 250 MW, Oil Consumption is 50 KL
If capacity > 250 MW, but <= 500 MW, Oil Consumption is 90 KL
If capacity >500 MW, <=660MW, Oil Consumption is 110 KL

e  For Warm Start-up (Per Startup)
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If capacity <= 250 MW, Oil Consumption is 30 KL
If capacity > 250 MW, but <= 500 MW, Oil Consumption is 50 KL
If capacity >500 MW, <=660MW, Oil Consumption is 60 KL

e  For Hot Start-up (Per Startup)
If capacity <= 250 MW, Oil Consumption is 20 KL
If capacity > 250 MW, but <= 500 MW, Oil Consumption is 30 KL
If capacity >500 MW, <=660MW, Oil Consumption is 40 KL

(b) KL Oil Consumption= (Difference between number of start-ups in AY and BY) X (Oil Consumption as per
above start-up slab)

(c) Thermal Energy to be subtracted due to Cold/Warm/Hot Start up due to External Factor (Million
kcal)
= [KL oil Consumpticn in cold Startup + KL oil Consumption in warm startup +
KL oil Consuription in Hot Start up] X 10

10.8.2. Environmental concern/ Plant Shut down due to external factor/Unforeseen Circumstances

(a) Electrical Energy for AY
Total Electrical Energy for Environmental concern/Shutdown/Unforeseen Circumstances (Million kcal) to
be subtracted from Plant Energy Consumption in AY

= [Electrical Energy to be subtracted due to Shutdown (External Factor) in AY (MU)+Electrical Energy to be
subtracted due to Environmental concern (External Factor) in AY (MU)+Electrical Energy to be subtracted due
to Unforeseen Circumstances (External Factor) in AY(MU)] X GHR of Station in AY

Where, -
GHR = Gross Heat rate (kcal/kWh)

AY = Assessment Year

(b) Electrical Energy for BY
Total Electrical Energy for Shutdown/Unforeseen Circumstances (Million kcal) in BY

= [Electrical Energy to be subtracted due to Shutdown (External Factor) in BY (MU+Electrical Energy to be
subtracted due to Unforeseen Circumstances (External Factor) in AY(MU)] X GHR of Station in BY

Where,-
GHR = Gross Heat rate (kcal/kWh)

BY = Baseline Year

(c) Thermal Energy in AY

Total Thermal Energy for Environmental concern /Unforeseen Circumstances in AY (Million kcal)

=Thermal Energy to be subtracted due to Environmental concern (External Factor) in AY +Thermal Energy to be
subtracted due to Unforeseen Circumstances (External Factor) in AY

Where,-

AY = Assessment Year
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(d) Thermal Energy in BY

Total Thermal Energy for Unforeseen Circumstances (Million kcal) in BY

=Thermal Energy to be subtracted due to Unforeseen Circumstances (External Factor) in BY
Where,-

BY = Baseline Year

(e) Total Energy to be subtracted in the AY for Normalisation others

Total Energy to be Subtracted or normalized (Million kcal) = [Total Electrical Energy for Environmental
concern/Shutdown/Unforeseen Circumstances AY (Million kcal) + Total Thermal Energy for Environmental
concern/Unforeseen Circumstances for AY (Million kcal) + Total Thermal Energy for Cold/Worm/Hot Startfor
AY (Million kcal)] — [(Total Electrical Energy for Shutdown/Unforeseen Circumstances (Million kcal) in BY+
Total Thermal Energy for Unforeseen Circumstances (Million kcal) in BY)]

Where,-
AY = Assessment Year
BY = Baseline Year

Total Energy to be subtracted ornormalizedin AY (MU

(f) Other Normalisation (kcal/kWh) =

Groee Generation in AY

Where, -
AY = Assessment Year
MU = Million Unit
10.9. Station Net Operating Heat Rate with Normalisations

Station Net Operating Heat Rate (kcal/kWh)
= Station Net Operating Heat Rate (of AY) without Normalisation — Coal Quality Normalisation (kcal/’kWh) — PLF
Normalisation (kcal/kWh) — APC Normalisation (kcal/kWh) — Other Normalisation (kcal/kWh)

10.10. Normalisations for Gas Based Thermal Power Plant
10.10.1.Gas Fuel Mix Normalisation

(a) Gross Generation from Fuel Mix (Million Unit)
= Actual Gross Generation from Gas+ Actual Gross Generation from Naptha + Actual Gross Generation

from Oil/Other Fuel

(b) Module Heat Rate with Fuel Mix (kcal/kWh)

= [(Design Module HR @ 100% Load (OEM) for Gas X Actual Gross Generation from Gas) +
(Design Module HR @ 100% Load for Naphtha X Actual Gross Generation from Naphtha) +
(Design Module HR @ 100% Load (OEM) for Oil/Other Fuel X Actual Gross Generation
from Oil/Other Fuel)] / [Actual Gross Generation from Gas (MU) + Actual Gross Generation
from Naphtha (MU) + Actual Gross Generation from Oil/Other Fuel (MU)]

Where,-
HR = Heat Rate (kcal/kWh)

(c¢) Difference of Module Heat Rate with Fuel Mix in AY w.r.t. BY (kcal/kWh)
= Module HR with Fuel Mix in AY - Module HR with Fuel Mix in BY
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Where,-
HR = Heat rate (kcal/kWh)
AY = Assessment Year
BY = Baseline Year

(d) Notional energy for Fuel Mix to be Normalised for Module (Million kcal)
=Difference of Module Heat Rate with Fuel Mix in AY w.r.t. BY X Gross Generation from Fuel Mix

Where,-
AY = Assessment Year
BY = Baseline Year

(e) Notion energy for Fuel Mix to be Normalised for station (Million kcal)
= [Notion energy for Fuel Mix to be Normalized for Module 1 + Notion energy for Fuel Mix to
be Normalized for Module 2 + Notion energy for Fuel Mix to be Normalized for Module 3 +

Gas Fuel MixNormalisation (kcal /kWh) =
{Notion energy for Fuel Mix to be Normalized for station (Million keal)}/

® {Gross Generatiom {(Million [Init=))

10.10.2.Gas OC cycle Normalisation

(a) Gross Generation during Open Cycle (External Factor) and Closed Cycle Operation (Million Units)=
Actual Gross Generation during Closed Cycle (MU)+ Actual Gross Generation during Open Cycle due to

external factor(MU)

(b) Module Heat Rate for Open and Closed cycle operation (kcal/kWh)
= [(Design Module HR @ 100% Load (OEM) for Closed Cycle X Actual Gross Generation during

Closed Cycle) + (Design Module HR @ 100% Load for Open Cycle X Actual Gross Generation during
Open Cycle due to external factor ) / [Actual Gross Generation during Closed Cycle (MU) + Actual

Gross Generation during Open Cycle due to external factor (MU))]

Where, -
HR= Heat Rate (kcal/kWh)

(c) Difference in Module HR with Open and Closed cycle operation in AY w.r.t. BY (kcal/kWh)
= Module HR for Open and Closed cycle operation in AY - Module HR for Open and Closed cycle

operation in BY

Where,-

HR = Heat Rate (kcal/kWh)
AY = Assessment Year

BY = Baseline Year

(d) Notional energy for Gas OC Cycle to be Normalized for Module (Million kcal)
=Difference in Module HR with Open and Closed cycle operation in AY w.r.t. BY (kcal/kWh) X Gross

Generation from Open and Closed cycle operation (MU)

Where,-
HR = Heat Rate (kcal/kWh)
AY = Assessment Year

BY = Baseline Year
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(e) Notional energy for Gas OC Cycle to be Normalized for station (Million kcal)
= [Notion energy for Fuel Mix to be Normalized for Module 1 + Notion energy for Fuel Mix to be
Normalized for Module 2 + Notion energy for Fuel Mix to be Normalized for Module 3 + ............ ]

(f) Gas OC Cycle Normalisation (kcal/kWh)

Notional energy for Gas OC Cycle to be Normalized for station (Million keal) )/
(Gross Generation (MU)

10.10.3.Gas Quality Normalisation

(a) NHR Trendline equation (kcal/’kWh)
y =-10~-7x"2 + 0.0051x + 1490.5

Where,-

Y= Net Heat Rate (kcal/kWh)

X=Net Calorific Value (kcal/kg)

(b) Difference in NHR as per Trendline Equation between AY and BY (kcal/kWh)
=NHR as Per Trendline Equation for AY — NHR as per Trendline Equation for BY
Where,-

NHR = Net Heat Rate (kcal/kWh)

AY =Assessment Year

BY =Baseline year

(¢) Normalisation due to change in Gas Quality (Million kcal)

= Difference in NHR as per Trendline Equation between AY and BY (kcal/kWh) X Gross Generation in AY
Where,-

NHR = Net Heat Rate (kcal/kWh)

AY =Assessment Year

BY =Baseline year

(d) Normalisation due to Change in Gas Quality for Station (kcal/kWh)

= Normalisation due to change in Gas Quality (Million kcal) / OGHR in AY (kcal/kWh)
Where,-

OGHR =Gross Operating Heat Rate (kcal/kWh)

10.11. PLF Normalisation for Coal/Gas/Diesel based Thermal Power
Normalisation for PLF is same as that of Coal Based Thermal Power Plant mentioned in section 10.6.

10.12. APC Normalisation for Coal/Gas/Diesel based Thermal Power Station
Normalisation for APC is same as that of external factors for Coal Based Thermal Power Plant
mentioned in section 10.7.1

10.13. Other Normalisation
Normalisation for other factors is same as that of Coal Based Thermal Power Plant mentioned in
section 10.8.
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10.14.

10.15.

Station Net Operating Heat Rate with Normalisations

Station Net Operating Heat Rate (kcal/kWh)

= Station Net Operating Heat Rate (of AY) without Normalisation — Gas Fuel Mix Normalisation
(kcal/kWh) — Gas OC Cycle Normalisation (kcal/kWh) - Gas Quality Normalisation (kcal/kWh) - PLF
Normalisation (kcal/kWh) — APC Normalisation (kcal/kWh) — Other Normalisation (kcal/kWh)

Summary

10.15.1.Coal based Thermal Power Plant

Station Operating Net Heat Rate (kcal/lkWh) without Normalisation in AY = Station Operating Gross
Heat Rate (kcal/kWh)/(1-APC% (Operating)/100)

Normalised Station Operating Net Heat Rate (kcal/kWh) in AY= Station Operating Net Heat Rate
(kcal/kWh) without Normalisation (kcal/’kWh) -Heat Rate Normalisation due to Coal Quality (kcal/kWh) -
Heat Rate Normalisation due to Low PLF (kcal/kWh) - Heat Rate Normalisation due to APC linked with
PLF and Coal Quality (kcal/kWh) - Heat Rate Normalisation due to others (Startups +Shutdown
+Environmental Concern+ Unforeseen Circumstances)

Baseline Normalisation (kcal/kWh) = Station Operating Net Heat Rate in Baseline year (kcal/kWh)-
Notified Station Operating Net Heat Rate in Baseline Year (kcal/kWh)-[{(Station Operating Net Heat Rate
in Baseline year (kcal/kWh)- Station Design Net Heat Rate in Baseline year (kcal/kWh)} x Reduction
Target for Deviation in Net Station Heat Rate (%) as in baseline year/100]

Normalised Station Operating Net Heat Rate (kcal/kWh) in AY= Normalised Station Operating Net
Heat Rate (kcal/kWh) in AY - Baseline Normalisation (kcal/kWh)

10.15.2.Gas based Thermal Power Plant

Station Operating Net Heat Rate (kcal’lkWh) without Normalisation in AY = Station Operating Gross
Heat Rate (kcal/kWh)/(1-APC% (Operating)/100)

Normalised Station Operating Net Heat Rate (kcal/lkWh) in AY= Station Operating Net Heat Rate
(kcal/kWh) without Normalisation (kcal/kWh) -Heat Rate Normalisation due to Low PLF (kcal/kWh) -
Heat Rate Normalisation due to APC linked with PLF (kcal/kWh) - Heat Rate Normalisation due to Fuel
Mix (kcal/kWh)- Heat Rate Normalisation due to OC Cycle (kcal/kWh) -Heat Rate Normalisation due to
others (Shutdown +Environmental Concern+ Unforeseen Circumstances) — Heat rate Normalisation due to
Gas Quality (kcal/kWh)

Baseline Normalisation (kcal/kWh) = Station Operating Net Heat Rate in Baseline year (kcal/kWh)-
Notified Station Operating Net Heat Rate in Baseline Year (kcal/kWh)-[{(Station Operating Net Heat Rate
in Baseline year (kcal/kWh)- Station Design Net Heat Rate in Baseline year (kcal/kWh)} x Reduction
Target for Deviation in Net Station Heat Rate (%) as in baseline year/100]

Normalised Station Operating Net Heat Rate (kcal/kWh) in AY= Normalised Station Operating Net
Heat Rate (kcal/kWh) in AY - Baseline Normalisation (kcal/kWh)

10.15.3.Diesel based Thermal Power Plant

Station Operating Net Heat Rate (kcal/lkWh) without Normalisation in AY = Station Operating Gross
Heat Rate (kcal/kWh)/(1-APC% (Operating)/100)

Baseline Normalisation (kcal/kWh) = Station Operating Net Heat Rate in Baseline year (kcal/kWh)-
Notified Station Operating Net Heat Rate in Baseline Year (kcal/kWh)-[{(Station Operating Net Heat Rate
in Baseline year (kcal/kWh)- Station Design Net Heat Rate in Baseline year (kcal/kWh)} x Reduction
Target for Deviation in Net Station Heat Rate (%) as in baseline year/100]
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Normalised Station Operating Net Heat Rate (kcal/lkWh) in AY= Normalised Station Operating Net
Heat Rate (kcal/kWh) in AY - Baseline Normalisation (kcal/kWh).
Any error modification or correction shall be rectified in consultation with technical committee.”

[F. No. 10/2/2015-EC]
RAJ PAL, Economic Advisor
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