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9HQXH WK ORRU &(5& &RQIHUHQFH +DOO
'DWH 'D\ WK X O\ ORQGD\

7LPLQJV $ 0
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7KH &KDLUSHUVRQ )25 &(5& H[WHQGHG D ZDUP ZH
JRUXP +H SURYLGHG D EULHI RYHUYLHZ RI WKH GD
UHFHLYHG IURP '05& 'HOKL OHWUR 5DLO &RUSRUDW
KDUPRQL]DWLRQ RI 6WDWH *ULG &RGHV ZLWK WKH
DIHQGD LWHPV LQFOXGLQJ WKH UHFRPPHQGDWLR
UHVSHFW WR WKH ORGHO 5HJXODWLRQV RQ &DSWI
UHIJXODWLRQV 7KH &KDLUSHUVRQ DOVR ZHOFRPHG
RI 2(5& ZKR ZDV DWWHQGLQJ WKH )25 PHHWLQJ IR
IDUHZHOO WR WKH &KDLUSHUVRQV RI +3(5& *(5& D
WKHLU ODVW )25 PHHWLQJ 7KHUHDIWHU WKH )25 ¢
IRU GLVFXVVLRQ
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-RLQW &KLHI 5% &(5& DSSULVHG WKH )RUXP UHJD
GHFLVLRQ SRYOXNVPRIHWK B JVKISOGOR Q

7KH J)RUXP zZzDV DOVR LQIRUPHG RI WKH GHFLVLRQ F
RI 6(5&V FRQVWLWXWHG WR ORRN LQWR WKH DU
SURJUDP IRU )25 PHPEHUV WR 6RXWK $IULFD ZKR
WR EH KHOG LQ FLWLHY LQVWHDG RI LQ YLHZ RI
GLVFRPV LQ GLITHUHQW FLWLHYV :KLOH WKH &KDLI



UHFRPPHQGDWLRQV RI WKH &RPPLWWHH WKH VDPF}
UDWLILFDWLRQ

':LWK UHVSHFW WR WKH VDPH SURJUDP WKH )RUXP
WKH VDLG *533 KDG H[FHHGHG LWV EXGJHW GXH WR
RI NQRZOHGJH VXSSRUW DQG DUUDQJLQJ PHHWLQJ
6RXWK $IULFD

$IWHU GLVFXVVLRQ WKH )RUXP UDWLILHG WKH DG
SURJUDP DQG GLUHFWHG WKDW WKH VDPH EH DGMX
GHFLVLRQ IRU WUDYHO WR FLWLHVY LQVWHDG RI
UHODWHG WR 6(5&V ZKLOH WKH YLVLW FDQ EH SOD
PD\ EH UHVWULFWHG WR WKUHH QLJKWYVY H[FOXGLQ.
WR HFRQRPLVH RQ LWV H[SHQVHYV

7KH )RUXP zZzDV DOVR DSSULVHG RI WKH GHFLVLRQ R
WR FRQWLQXH WR HQJDJH O V ,GDP ,QIUDVWUXFWXU
WKH VXSSRUW RI 868%,' WR SURYLGH NQRZOHGJH \
DVVLIQPHQW WKURXJK VLQJOH VRXUFLQJ LQ OL
SHIXODWLRQV DW D PD[LPXP FRVW RI _
GHOLEHUDWLRQV WKH )RUXP DSSURYHG WKH GHFL
OV ,GDP ,QIUDVWUXFWXUH VR DV WR PDLQWDLQ
GHOLYHUDEOHV RI WKH :*

7KH )RUXP ZDV DOVR LQIRUPHG WKDW WKH )25 :* RQ
&KDLUSHUVRQ +3(5& VWLOO QHHGHG WR ILQDOLVH
DQG DV &KDLUSHUVRQ +3(5& ZDV GHPLWWLQJ RIILF
&KDLUSHUVRQ 0(5& ZRXOG KHDG WKH +\GUR :*
6LPLODUO\ DV WKH &KDLUSHUVRQ +3(5& ZDV DOV
'LVFRP YLDELOLW\ LW ZDV GHFLGHG WR LQGXFW Wtk
2(5& LQ WKH VDLG :*



$V WKH &KDLUSHUVRQ +3(5& zDV DOVR D OHPEHU

GHFLGHG WKDW WKH &KDLUSHUVRQ 76(5& ZLOO EH
7KH J)RUXP ZDV DOVR LQIRUPHG WKDW &KDLUSHUVR:
* RQ 5( bQG WKDW KH ZRXOG EH GHPLWWLQJ RIIL
GHFLGHG WKDW &KDLUSHUVRQ ::%(5& ZRXOG EH LQ
*(5& &KDLUSHUVRQ

$IWHU GHWDLOHG GHOLEHUDWLRQV WKH J)RUXP FR(
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7KH )RUXP ZDV DSSULVHG RI WKH DFWLRQ WDNHQ
PHHWLQJ
$FFRUGLQJO\ WKH )RUXP FRQILUPHG WKH PLQXWHYV
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-RLQW &KLHI 5% &(5& DSSULVHG WKH )RUXP RI V
$FFRXQWY DIWHU ZKLFK WKH JRUXP DSSURYHG DQC
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SHSUHVHQWDWLYHV RI *5," ,QGLD DSSULVHG WKH )



PLQLPXP WXUQ GRZQ OHYHOV DQG WKH DVVRFLDWH
VWDWLRQV DW ERWK LQWHUSQWBINWU BIKHE DRWUBIT 6
XQGHU WKH ,QGLDQ (OHFWULFLW\ *ULG &RGH ,(*&
PDQGDWHG WR RSHUDWH DW D PLQLPXP WXUQ GRZ
RSHUDWLRQV DPLG LQFUHDVLQJ UHQHZDEOH HQHL
FRPSHQVDWLRQ PHFKDQLVP DGGUHVVLQJ LQFUHD
FRQVXPSWLRQ DQG DGGLWLRQDO RLO VXSSRUW +
6WDWHV DUH \HW WR DGRSW VLPLODU SURYLVLRQV
VRPH 6WDWHY KDYH VSHFLILHG D WXUQ GRZQ W
FRPSHQVDWLRQ PHFKDQLVPV WR RIIVHW RSHUDW
KLJKOLJKWHG WKDW LQ VHYHUDO FDVHV FKHDSHU
EHLQJ EDFNHG GRZQ WR DFFRPPRGDWH UHQHZDEC
DPELWLRXV UHQHZDEOH HQHUJ\ WDUJHWYV IRU
LQWUD 6WDWH JHQHUDWLQJ VWDWLRQV WR EH VLP
PLQLPXP ORDG ZLWK DSSURSULDWH FRPSHQVDWLR
*ULG ,QGLD DOVR XSGDWHG WKH )RUXP Rl WKH PHF
FROQVWLWXWHG XQGHU WKH 6WDQGLQJ 7THFKQLFDO &
*HQHUDWRUV LQ ORZHULQJ WKH PLQLPXP WXUQ GRZ
UHSUHVHQWDWLYHY DUH DOVR IDFLOLWDWLQJ WKH
JHQHUDWRUV WR HYROYH VWDQGDUG RSHUDWLQJ
WXUQ GRZQ OHYHO ,Q YLHZ RI WKH DPELWLRXV 5¢(
HPSKDVLVHG WKDW WKH LQWUD VWDWH JHQHUDWLQ
D PLQLPXP WXUQ GRZQ OHYHO RI RQ OLQHV RI
VWDWLRQV )XUWKHU *ULG ,QGLD DOVR KLJKOLJKW
WR EH DOLJQHG ZLWK WKH ,(*& WR HQDEOH IDFL
&RQVWUDLQHG (FRQRPLF 'HVSDWFK 6&(' DQG ¢
&RPPLWPHQW 6&8& VSHFLILHG LQ WKH ,(**& DW WK



IOH[LELOLW\ DQG HFRQRPLF GHVSDWFK DW WKH 6W
7KH )25 QRWHG WKH SUHVHQWDWLRQ DQG HPSKDVL
IRU PLQLPXP WXUQ GRZQ OHYHO DQG FRPSHQVDWLF
JHQHUDWRUV HPEHGGHG LQ WKH 6WDWH V\VWHP 71
WKH VXE JURXS RI H[SHUW JURXSV LQFOXGLQJ 173¢
JHQHUDWRUV WR RSHUDWH DW WKH PLQLPXP WXUQ
6WDWH 6&("

$*(1'$ ,7(0 ,1',% (1(5*< 67%&.

"RLQW &KLHI 5% &(5& DSSULVHG WKH )RUXP W
FRQVWLWXWHG D 7DVN IRUFH IRU GHYHORSLQJ D ¢
3R& IRU 8WLOLW\ ,QWHOOLJHQFH 30DWIRUP XQGF
GHYHORS D XQLILHG VHFXUH DQG LQWHU RSHUL
HFRV\WVWHP DQG D SODQ IRU D SDQ ,QGLD UROO R
&KDLUSHUVRQ RI WKH 7DVN )RUF$Q QBIYXURED EWKH I
VDPH

7KH PDMRU SRLQWY HPDQDWLQJ IURP WKH GLVF

D 7KH JHQHUDO DSSURDFK WR DGGUHVVLQJ DQ\
SUREOHP GHWHUPLQLQJ WKH GLUHFWO\ DIIHFW
RSWLPDO VROXWLRQ

E 7KH LPSOHPHQWDWLRQ Rl $DGKDDU HQFRXQWHF

JKRVW LGHQWLWLHY GXSOLFDWLRQ DQG LQGL
F &XUUHQWO\ WKH JULG LV FKDQJLQJ :KLOH WKH!

GLJLWDO V\WWHP LV QRW LQWHJUDWHG DQG D¢

LQ VLORV $V WKH SRZHU JULG XQGHUJRHV D G

ZLWK QR JULG RU HOHFWULFLW\ WR WKH ULVH |

WR GLJLWDOO\ XQLI\ WKHVH VA\VWHPV



G 7KH ,QGLD (QHUJ\ 6WDFN (6 LQVSLUHG E\ W
(QHUJ\ *ULG '(* SURSRVHV D XQLILHG LQIUDVW
GLJLWDO HQHUJ\ HFRV\VWHPYV

H -XVW DV 83, UHYROXWLRQL]J]HG GLJLWDO SD\P}
HQHUJ\ VHFWRU

7KH )RUXP DSSUHFLDWHG WKH SUHVHQWDWLRQ DQG
ILQDO UHSRUW RI WKH ,(6 DQG WKH LPSDFW LW ZRX
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$33529%/ 352&(66 )25 7+( ,167$//$7,21 2) 522)723 62/$5 ¢
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-RLQW &KLHI 5% &(5& UHIHUUHG WR WKH 015( FR
ZKLFK )25 KDV EHHQ UHTXHVWHG WR DGRSW D FR
VLPSOLI\LQJ WKH DSSURYDO SURFHVV Rl URRIWRS
30 6XU\D *KDU OXIW %LMOL <RMDQD 306* 0%< O
ZDLYHUV SURYLGHG E\ VRPH 6WDWH (5&V VXFK D\
DSSOLFDWLRQ IHH PHWHU WHVWLQJ FKDUJHV R\
FRQQHFWLRQ DJUHHPHQW HWF LQ WKLV UHJDUG
IUDPHZRUN IRU VLPSOLI\LQJ WKH DSSURYDO SURFH
E\ UHVLGHQWLDO FRQVXPHUV $GRSWLRQ RI VXFK F
HQFRXUDJH SDUWLFLSDWLRQ RI UHVLGHQWLDO FRQ
7KH )RUXP DSSUHFLDWHG WKH QHHG IRU VLPSOLIL
SDUWLFLSDWLRQ RI FLWL]JHQV LQ FRQWULEXWLQJ W
LQIRUPHG WKDW WKH LVVXHV UDLVHG LQ WKH OHW
*URXS RQ 5( 3ROLF\ DQG DSSURSULDWH SURYLVLR
SRVVLEOH LQ WKH ORGHO 5HJXODWLRQV RQ 'LVW



5HIJXODWLRQV

7KHUHDIWHU WKH )RUXP DOVR GHOLEHUDWHG RC
5HIXODWLRQV DQG VXEVHTXHQW DPHQGPHQWYV IRU
IRU VRODU URRIWRS DQG QRWHG IRU VXLWDEOH DF

$*(1'$ ,7(0  23(5$7,21%/ $1' ),1%$1&,$/ ,03%&7 2) T+(
&855(17 7$5,)) 6758&785( $1' 7+( 327(17,%/ %(1(),76 2) 7-
352326(' 5()2506
$ UHIHUHQFH ZDV UHFHLYHG IURP 'HOKL OHWUR 5L
KDV VRXJKW YDULRXV H[HPSWLRQV VXFK DV 7R' FK
VXUFKDUJHV JUDQW RI FRQWUDFW GHPDQG IRU L
WKURXJKRXW ,QGLD
$IWHU GHWDLOHG GHOLEHUDWLRQV WKH )RUXP QR\
FRQFHUQHG (5&V LQ OLQH ZLWK WKH 6WDWH 5HJXO

$*(1'$ ,7(0 02',),&$7,21 72 '60 '(9,$7,21 6(77/(0(17
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-RLQW &KLHI 5% &(5& DSSULVHG WKH )RUXP DER>
IURP .DUQDWDND (5& UHTXHVWLQJ WR GHOLEHUDW#
ORGHO '60 5HJXODWLRQV IRU :LQG DQG 6RODU 3URM
EHLQJ XVHG LQ WKH IRUPXOD IRU FRPSXWLQJ WKH
IRU ZLQG DQG VRODU LW ZDV VXJIJHVWHG WKDW D
FRPSXWDWLRQ RI GHYLDWLRQ IRU ZLQG DQG VRO
GHQRPLQDWRU DV LQ 71(5& '60 5HIXODWLRQV ,W
XSGDWH RQ WKH ; IDFWRU LQ WKH GHYLDWLRQ HUU
5HIJXODWLRQV



&KLHI 5% &(5& DSSULVHG WKH )RUXP WKDW WKH ¢
GDWD DQDO\WLV WR DVVHVV WKH LPSDFW RI VXFK
VFKHGXOH JHQHUDWLRQ LQ FRPSXWLQJ GHYLDWLRC(
SURMHFWYV

7KH )RUXP GHFLGHG WKDW WKH LVVXH PD\ EH GLVF
5( SROLF\ ZKHUHLQ WKH &(5& VWDII PD\ DOVR SUHV
WKLV PDWWHU

$*(1'$ ,7(0 352326(' (/(&75,&,7< )8785(6

&KLHI 5% &(5& DSSULVHG WKH RUXP WKDW WKH +
LWV 2UGHU GDWHG WK 2FWREHU VHWWOHG WKH
&(5& LQ WHUPV Rl WKH DJUHHPHQW UHDFKHG EHW:
ZLOO UHJXODWH DOO WKH SK\WWLFDO GHOLYHU\ FR{
ILQDQFLDO FRQWUDFWV $ -RLQW :RUNLQJ *URXS
FRQVWLWXWHG LQ OLQH ZLWK WKH +RQTEOH 6XSUH
UHJXODWRU\ UROHV RI 6(%, DQG &(5& IRU WKH ILQT
IXUWKHU LQIRUPHG WKDW EDVHG RQ WKH UHFRPPHC(
DFFRUGHG LWV DSSURYDO WR ERWK WKH FRPPRGLW
ODXQFK (OHFWULFLW\ '"HULYDWLYHV RQ WKHLU UH
FRPPRGLW\ H[FKDQJHV KDYH EHHQ LQYLWHG WR PD
GHULYDWLYHV WR DSSULVH WKH RUXP RQ WKH HOF
WKHLU SODWIRUP

0&; DQG 16( LQ WKHLU$SQHWVHHDIWORDORWHG WKH
HOHFWULFLW\ IXWXUH FRQWUDFW VSHFLILFDWLRQYV
SRVLWLRQ OLPLWY DW FOLHQW DQG PHPEHU OHYH
S5HSUHVHQWDWLYHV RI WKH FRPPRGLW)\ H[FKDQJHYV



“RLQW :RUNLQJ *URXS -:* LQ H[DPLQLQJ WKH PDU?
RYHU WZR DQG D KDOI \HDUV ,W ZDV HPSKDVL]HG \
D XVHIXO KHGJLQJ WRRO DJDLQVW WKH SULFH ULV
GLYHUVH VHW Rl SDUWLFLSDQWY LQFOXGLQJ 'LVFR
SURFXUHPHQW GHOLYHU\ Rl HOHFWULFLW\ 7KH\ Ul
FRPPRGLW\ H[FKDQJHV WR H[SORUH WKH VWUDWHJ
WKHLU UHVSHFWLYH MXULVGLFWLRQV

7KH )RUXP GHOLEHUDWHG RQ WKH SRVVLEOH LPSDF
RQ WKH SK\VLFDO PDUNHW RI HOHFWULFLW\ DQG

H[FKDQJH RI LQIRUPDWLRQ EHWZHHQ WKH WZR UH
([FKDQJHV FODULILHG WKDW WKH ILQDQFLDO PDUN
PHDVXUHV VXFK DV RUGHU VL]H FDS SRVLWLRQ OLF
SULFH EDQG HWF

7KH JRUXP DSSUHFLDWHG WKH SUHVHQWDWLRQV P
DQG VWUHVVHG WKH LPSRUWDQFH RI FRQWLQXRX®
UHJXODWRU\ FRRUGLQDWLRQ WR HQVXUH PDUNHW
QRWHG WKH QHHG IRU PRGHO JXLGHOLQHV IRU 6WEL
UHJXODWLRQV LQ WKLV FRQWHI[W

$*(1'$ ,7(0 '5$)7 )25 02'(/ 5(*8/$7,216

&KDLUSHUVRQ *(5& &KDLU RI WKH )25 :* RQ +DUPR
WKH JRUXP WKDW WKH :* KDV ILQDOL]HG WZR PRGH
5HIJXODWLRQ DQG ORGHO 5HJXODWLRQ RQ YHULILFLC
FDSWLYH XVHUV DQG WKH VDPH ZDV EHLQJ SUHVF
DGRSWLRQ



$ 02'(/ 08/7, <($5 7$5,)) 5(*8/$7,21

7KH )RUXP ZDV LQIRUPHG WKDW WKH ORGHO 0<7 L
YHEUXDU\ DQG WKH\ ZHUH IXUWKHU PRGLILHG FI
E\ 023 DQG VXJJHVWHG PRGLILFDWLRQV SURSRVHG
WR VHYHUDO SURYLVLRQV LQFOXGLQJ WKRVH UHOI
RI FRQWUROODEOH DQG XQFRQWUROODEOH IDFWR!
DQG PDLQWHQDQFH 2 0 H[SHQVHV VHJUHJDWLRQ
EXVLQHVVHV HWF

ifXIWHU GHWDLOHG GHOLEHUDWLRQV WKH )RUXP D¢
5HIXODWLRQV

% 02'(/ 5(*8/$7,216 21 9(5,),&$7,21 2) 67$786 2)
*(1(5$7,1* 3/$176 $1' &$37,9( 86(56
7KH )RUXP ZDV LQIRUPHG WKDW WKH )25 ORGHO UH.
RI *HQHUDWLQJ 30DQWYV DQG &DSWLYH 8VHUV 3ZKL
EHHQ PRGLILHG EDVHG RQ WKH UXOLQJ RI WKH +
LQFRUSRUDWLQJ WKH LOOXVWUDWLRQV IRU WKH XC
IRU YHULILFDWLRQ RI WKH VWDWXV RI &*3
$IWHU GHWDLOHG GHOLEHUDWLRQV WKH )RUXP
5HIXODWLRQV

1(;7 )25 0((7,1~

&KDLUSHUVRQ .(5& RIIHUHG WR KRVW D 6SHFLDO
*ULG” DW %DQJDORUH RQ $XJIXVW

&KDLUSHUVRQ &6(5& DOVR SURSRVHG WR "KRVW
BHSWHPEHU DW &KKDWWLVJIDUK

au



&21&/86,21

6KUL '. 6KDUPD &KDLUSHUVRQ +3(5& LQ KLV IDU
WKH PHPRUDEOH PRPHQWY VKDUHG GXULQJ KLV WH
LQ )25 PHHWLQJV KDV DOzZD\V EHHQ D GHOLJKWIXC
HITRUWYVY WR FRQWULEXWH LQ VPDOO EXW PHDQLQJ
VHFWRU SOD\V D SLYRWDO UROH LQ GULYLQJ JURZV
,Q KLV IDUHZHOO DGGUHVV 6KUL .KRVH 6DOH &KD
JUDWLWXGH IRU WKH DSSUHFLDWLRQ KH UHFHLYHG
DVVRFLDWLRQ ZLWK WKH )RUXP DV D YDOXDEOH (
JRUXPYV YDVW H[SHUWLVH DQG SURIHVVLRQDOLVP
ZHUH OLPLWHG KH KDG OHDUQHG D JUHDW GHDO

6KUL $QLO OXNLP &KDLUSHUVRQ *(5& LQ KLV IDU]
DSSUHFLDWLRQ WR DOO PHPEHUV VWDWLQJ WKDW
RI WKH )RUXP +H UHIOHFWHG RQ WKH IULHQGVKLS
IRXU \HDUV VD\LQJ WKH\ ZRXOG DOZD\V EH FKHULV

927( 2) 7+$1.6

&KLHI 5% &(5& H[SUHVVHG KLV SHUVRQDO VDWLYV
QRWLQJ LW ZDV RQH RI WKH ORQJHVW DQG PRVW V
DV WKH (QHUJ\ 6WDFN DQG HOHFWULFLW\ GHULYL
FRPSOH[ ZLWK YDOXDEOH LQVLJKWY JDLQHG IURP
HQFRXUDJHG WR KHOS VKDSH WKHVH HYROYLQJ SU|I
VXFK DV H[SORULQJ RSWLRQV EH\RQG IXWXUHV Z
KHDUWIHOW WKDQNV WR WKH WKUHH RXWJRLQJ &
$SSUHFLDWLRQ zZzDV DOVR HIWHQGHG WR DOO PHPE'L

aa



WKH &KDLUSHUVRQ )25 &(5& IRU VNLOOIXOO\ JXL
FRQFOXGHG ZLWK DQWLFLSDWLRQ IRU WXH XXIXRRP L (
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ANNEXURE-I

14" July 2025

Y 4=
; GRID INDIA



Background - Frequency Profile s -z

GRID-INDIA
High Frequency observed on several days
>50.05 Hz for about >50.05 Hz for about 37 nd
33% of the time 18" May 2025 % of the time 22"% May 2025
India, Frequency Profile for 18-05-2025 (Sunday) = India, Frequency Profile for 22-05-2025 (Thursday) =
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00:00 01:00 0200 03:00 0400 0500 06:00 0700 O08:00 09:00 10:00 11:00 1200 13:00 1400 1500 1600 1700 1800 19:00 20:00 21:00 22:00 2300
Time -->

- frequency == Duration - frequency == Duration

T Areport on high frequency operation on 04,11t & 25" Aug 2024 by GRID-INDIA is available at link below
https://posoco.in/en/download/report-on-high-frequency-operation-for-4th-11th-and-25th-aug-2024/?wpdmdI=59532
I +RQTEOH &(5& WKUR XJFo:-MoN PtitienHNO. 2/$M/2025, has directed measures aimed at mitigating high grid

frequency and ensuring secure and reliable power system operation (Link: https://cercind.gov.in/2025/orders/2  -SM-2025.pdf)
u
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https://cercind.gov.in/2025/orders/2-SM-2025.pdf
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Frequency > 50.05% (for more than 20% of time of the day) : §48)

31% 37% 27%
8 9 10 11

00:33 02:04

29% 22% 27%

21 22

21 22 23
01:19 04:33

27% 37% 24% 27% 30%
26 27 28 29 30 31

26 27 28 29 30

01:30 01:14 03:04 03:22 01:49

25% 22% 27% 36% 29% 32%

Highlighted days when frequency remained above the band persistently during solar hourst{@3000hrs).

Highlighted days when frequency remained above the band for 20% of the time of the day. *Frequency remained above the band continuously for at least 30 minutes.
(The percentage of time frequency remained above the band is indicated against the date) (The cumulative duration of such spans is indicated against each date.)
Summary of the intrastate RE Curtailment in the month of Mag5
Rajasthai Gujarat [Maharashtra MP AP Karnataka|Tamil Nady Telangang
No. of days of curtailment 2 11 3
RE Curtailment** (MU) 2.4 49.37 10.58
Max RE curtailment** (MW)| 490 2803 3354

**includes either wind or solar or both
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Deficit in Down Reserves at Inter  -state level =25 May 2025 iEemo IiND§ IA

I UP Res. mmmmm Down Res. (Post SCUC+SCERjmmm SCUC Support UP mmmmm SCED_MTL Support
Lo SCUC Undispatched mmi: SCED_MTL Undispatched TRAS Dispatch Req. = === Frequency
35000 50.60 Schedule below MTL
50.55
30000 50.50 by buyers from Sec 62:
50.45 10000 MW
25000 Frequency above 50.05 H gggg
20000 for ~4 hour 50.30
15000 gg-%g
10000 50.15 SCUC + SCED_I\/ITL
50.10 support provided:
5000 50.05 6000 MW
= 50.09'
0 49.95
49.90
-5000 49.85
49.80 .
-10000 49.75 Residual Down
-15000 49.70 Reserves available:
49.65 0 MW
-20000 49.60
49.55
-25000 49.50
49.45
-30000 49.40
1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61365 69 73 77 81 85 89 93
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ISGS Thermal +Over injection (below MTL schedule)

TelanganaSTPP Sch. v/s Act. Generation for 18-05-2025

ID-INDIA

Mw +ss20DConBar ===Pmin = Actual_Gen Net_Sch

1600
1400
1200
1000

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 B1 85 89 93

Ilm.'- SIMHST2 Sch. v/s Act. Generation for 18-05-2025
MY e DConBar === Pmin Actual_Gen Net_Sch
SRENERZalNnEnE -
— o |

1000

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 B9 93

RSTPSU1TOG Sch. v/s Act. Generation for 18-05-2025

Mw sssae DConBar === Pmin

Actual_Gen Net_Sch

2500

2000

1500

1000

500

()
c/

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 B89 93
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Minimum Generation Level *Performance of ISGS &
Regional IPPs 25" May 2025

ISGS n ISGS
0

GRID-INDIA

Less than 55% More than 55% % of % of .
Plant Name Plant Name VSTPS il 53%
Plant Name % of Plant Name % of DC DC Mouda Il 53%
DC DC Dadrill TPS 50% Barh Stl 56% NTPCTELANGANA STPP 53%
Shree Cement (IPP) TP$ 12% DCPP 83% ISTPP (Jhajjar) 52% FSTPP gl S7% Solapur STPS 53%
KSK Mahanadi 25% BALCO 80% KUDGI 54% NNTPS 56% BRBCL 53%
JINDAL POWER LIMITED, ACBIL 6% VSTPS I 53% NKSTPP 56% || RAMAGUNDAMUNIT1t06 53%
(Simhapuri Unit) 0 0 FSTPP 9 II 54% | Talcher STRS | 56% Simhadri Stage | 53%
Adani Raipur 39% JITPL 74% VSTPS | 55% | NEYVELITS IEX 58% Mouda | 53%
SEIL 40%| TRN Energy | 70% NTPL 53% Sipat Il 53%
5 : .
SKS Power 40%| JPLSW | 69% VBSCITPPSF!V 22 2 Singrauli STPS 56%
SEIL P2 Unit 42%|  JP Nigrie | 64% Dariipall STPP 520/2 RAMAGi’:’g’EMUN'W 2431 ;’
0
ISW Utkal 432/0 IL&FS 612/0 VALLUR TPS = oo S
APL Raigarh 43%/| Jhabua Power| 60% Dadril TPS 5204 KhSTPP ST 5%
MB Power 46%| DB Power | 59% Rihandl STPS 529% Lara 54%
COASTAL ENERGEN| 51% JPL St 58% Rihandlll STPS 52% TALCHER ST2 54%
MAHAN ENERGEN | 53%| ADHUNIK | 57% VSTPS V 52% SIMHADRI STAGE I 54%
MEENAKSHI GADARWARA 52% NSTPP(NPGC) 54%
0, [0}
Lanco °3% ENERGY LTI S7% KSTPS1&2 54% Rihandll STPS 55%
GKEL 54%| GMR WARORA 57% KSTPS3 54% Barh Sl 55%
MPL 56% UnchahaiTPS 54% KBUNL 55%
Dhariwal CTU | 56% KhSTPP ST 54% Khargone 55%
RKM Power | 55% Unchahaill TPS 55% SIPAT | 55%
Unchahar Il TPS .| 55% NEYVELI TS 8TG2 55%
Sasan K505 Unchahar IV TPS 54%
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Minimum Generation Level z*Intra-state Thermal =+ - fOre-zfean

th GRID-INDIA
25" May 2025
! !
Plant Name % of D Plant Name % of DC| Plant Name % of DC Plant Name % of DC
UKAI 47% BLTPS 100% Barsingsar 71% IEPL 64%
SLPP 55% BHUSAWAL 92% BakreswailPS 71% MARWA TPS 64%
PARLI 46% KORBA(W) CSETCL 92% GGSTPS Ropar 70% SANJAY GANDHI TPS 63%
NASIK 48% AMARKANTAK 91% Suratgarh 70% Tuticorin 63%
TATA TROMBAY Th 51% Kolaghat TPS 91% Tenughat TPS 70% KHAPARKHEDA 63%
JPL DHULE (SHIRPUR) 48% JP BINA 89% Santaldih TPS 67% SWPGL 63%
APML TIRODA 55% HALDIA TPS 86% JAIGAD 67% CHANDRAPUR 62%
KLTPS 84% Raj West 66% SINGAJI 62%
METTURStg1&2 84% SAGARDIGHI TPS 64% Kota 62%
VSLPP 83% DCRTPP 57% RGTPXhedaj 62%
PARAS 83% AnparaA&B 57% VIJAYAWADA TP$ 62%
DPL TPS 80% Kalisindh 57% VADINAR 61%
Bandel TPS 80% SuratSCTPS 57% Raichur TPS 61%
KORBA EAST EXT(DY 77% SATPURA I 56% WANAKBORI 61%
HIRANMAYEE TPS| 75% Meja 56% KHURJA STPP 61%
IB TPS Sth 73% IB AMARAVATI 56% KORADI 59%
Panipat 72% GHATAMPUR TPS 56% Kawai 58%
GANDHINAGAR(GTPRS) 72% DAHANU 56% APL MUNDRA 58%
STCMS 71% Chhabra 57% AnparaD 57%
Lehra MBBTTPS 71%

()
o
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RE Backing down under TRAS -Emergency %Ti g )

Note: RE backing down as last resort after backingbq_ljown all regional IPPs to 55%
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3 Prs-sfean

= GRID-INDIA

Thermal Flexibilization  +Regulatory Initiatives for MTL

¥ CERC Grid Code *4" Amendment, Regulations 2016
%o Reduction of conventional thermal generation (Central Generating Station) to the 55% level
Following incentivization for the operation of thermal plants at Lower Operational Levels also introduced in the
amendment (continued in IEGC, 2023)
%0 Compensation for the Increase in Heat Rate Degradation

%0 Compensation for Auxiliary Energy Consumption Degradation
%0 Start-up fuel cost over and above seven (7) start/stop in a year

T Central Electricity Authority (Flexible Operation of Coal-based Thermal Power Generating Units) Regulations, 2023

%0 Specified Minimum Power Level of 40% for Thermal Generating Units
%0 Requires thermal generators to be capable of providing 1% 3% ramp rate

T Central Electricity Authority =+Phasing Plan for Implementation of 40% Technical Minimum Level, Dec 2023

¥ CERC (Terms & Conditions of Tariff) (First Amendment) Regulations, 2024

%0 Specifies compensation norms for degradation in heat rate and auxiliary energy consumption for operation below NAPAF
up to 40% level

~

ay
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CEA Phasing plan for 40% MTL

(10 units
(5850
MW)

@l Pilot Phase
(by Mar 24)

Phase 1 (Jul
@ 24 +Jun 26)

191 units
(51080

MW)
L

" $100 units
(46825
MW)

Phase 2 (Jul
26 +Jun 28)

Phase 3 (Jul
( PEEEDEWA)

£101 units
(37215

MW)
L

[ $191 units
(55767
MW)

@l Phase 4 (Jan
30 £Dec 30)

30150 MW thermal capacity was targeted for 40% MTL by March 2025

ap
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FOR TC Subgroup of Technical Experts to assist State
TPS in lowering the minimum turn down level

3 Prs-sfean

= GRID-INDIA

T Decision to constitute subgroup in 2" meeting of Standing Technical Committee of
FOR on 20t Sep 2024

t Terms of Reference:
+ Assessing feasibility of lowering MTL in state thermal generating stations

+ Suggesting technical upgrades & operational improvements required for flexing such
generating stations

+ Making recommendations on implementation pathway (both technical & commercial) for MTL
for state thermal generating stations
T Chaired by Director (SO), Grid-India and with representation from
+ SERCs of UP, Haryana, Maharashtra, MP & Karnataka
+ SLDCs of UP, Haryana, Maharashtra, MP & Karnataka
+ NTPC

~

uy
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First meeting of the sub group (21 Apr 2025)

T Deliberation on prevailing high frequency operation scenario, need for flexibilization and
present state framework for MTL
+ Flexibility in intra-state thermal capacity still untapped
+ Maintaining sufficient capacity and reserves across all time frames is critical

T Sharing of operational experience of 55% MTL operation by NTPC
+ Development of strong operational capabilities and technical expertise for flexible operation

+ Maintenance, optimization and tuning of control systems resulting in
T lower stress
¥ reduction in incidences of BTL

T Key action points identified:
+ Compilation of state-wise information on MTL norms, present status & compensation mechanism
+ Experience sharing by state generating utilities operating at 55% MTL
+ Workshops/trainings & site visits by NTPC for state TPS operators
+ 3UHSDUDWLRQ RI 623 EDVHG RQ 173&YV H[SHULHQFH
u
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Second meeting of the sub group (20 June 2025)

T Status of Maharashtra state framework for MTL and challenges experienced by
MAHAGENCO

+ Difference in compensation rates specified by CERC and SERC and loss due to
averaging in compensation calculation

+ Mismatch in scheduling timelines at inter-state & intra-state level and alignment with
market timelines

+ Increase in number of blocks with 55% schedule and technical challenges experienced
by stations

+ Pilot retrofit for 40% MTL at Parli U8 planned for Sep 2025
T Workshop by NTPC on flexible operation and maintenance practices

T Finalization of survey forms for compilation of state-wise data on MTL and
associated issues

a
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Survey Form O1: Data collection format for  regulatory ;‘Ti fore-=ar
framework and scheduling mechanism at state level o

Name of state/SLDC
Thermal installed capacity in intra-state system (MW) ﬁDGPS
Minimum turndown level as per State Grid Code (in%)

Exemption or special dispensation for MTL for specific units, if any

Minimum scheduling level (in %) if MTL not specified
Maximum scheduling limit (as % of MCR, Please specify separately if different for different categories of
thermal plants)

Ramp rate considered for scheduling (in %/min):

Details of Gate closure for schedule revision (minutes/time blocks before delivery block for freezing schedules)
scheduling Availability of scheduling software (Web-based/Excel-based/other, Developed in-house/outsourced)
mechanism Periodicity of schedule updation/revision by SLDC (every 15 min/every 30 min etc.)

Scheduling done unit-wise or station-wise
Settlement of generators - at scheduled or actual generation?

Other details of scheduling mechanism in state (Please describe)

Relevant regulation for MTL in the state

Availability of compensation mechanism for heat rate degradation & auxiliary energy consumption in the regulation

Generation Compensation
If yes, detalils: band rate
(to be specified for different categories of generators)

()
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Survey Form 02: Data collection format for flexibility ;5 s fOre-=far

attributes of state thermal generating stations

= GRID-INDIA

Station Name

Capacity details

Vintage

Boiler type

OEM of BTG sets and make/design

Fuel source

Design main steam temperature and

pressure

Reheat temperature and pressure

Specific heat rate (kCal/kWh)

ECR (Rs/kWh)

Auxiliary consumption (%)

Minimum turndown level (MTL %)

Maximum generation level (%)

Ramp rate (%/min)
Cold

Startup time (hours) Warm
Hot
Cold

Startup cost (Rs) Warm
Hot

Minimum up time (hours)

Minimum down time (hours)

55% MTL achieved?

If not, present minimum generation level
and constraints experienced in achieving
55%

Target date for 40% MTL specified as per
CEA Phasing plan

Actions envisaged / undertaken to comply
to CEA flexible operation Regulations
2023 and Phasing plan

Generation
. . . band
Heat rate degradation at different loading
levels / Heat rate curve
Generation
band

Degradation in auxiliary consumption at
different loading levels

Adequacy of compensation mechanism
for part load operation existing at present

Degradation
(%)

Degradation
(%)
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GRID-INDIA

MTL & Compensation Mechanism at Intra  -state level

MTL guideline Source Remarks

Uttar Pradesh 55% UPERC MOD Regulations, 2021

Haryana 55% HERC TCT Regulations, 2024 Includes compensation mechanism for part load
operation and additional start/stop

Maharashtra 55% MERC Grid Code, 2020 Includes compensation mechanism for part load
operation and additional start/stop

Madhya Pradesh 55% MPERC Grid Code, 2024 Includes compensation mechanism for part load
operation and additional start/stop

Karnataka 55% KERC MOD Regulations, 2024 Includes compensation mechanism for part load
operation

Telangana In line with IEGC TSERC Grid Code, 2018

Andhra Pradesh In line with IEGC APERC RSD Procedure 2023

Tamil Nadu 60-80% Minutes of 210" OCC meeting of 55% as per draft state grid code.

SR
West Bengal 70% Minutes of 214" OCC meeting of
. ER .
Odisha 55-60% U

Based on information available in public domain Grid-India | 16



Compensation mechanism

Increase in SHR - Subcritical units

——CERCTCT States Framework
16
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S
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2
T 8
-]
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Increase in SHR - Supercritical units

I
——CERCTCT States Framework
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g
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Loading Level (%)

Ref:

CERC (Terms & Conditions of Tariff), 15t Amendment
Regulations, 2024

HERC Terms & Conditions for determination of Tariff
Regulations, 2024
MERC State Grid Code Regulations, 2020
MP Electricity Grid Code (Revision-l1ll), 2024
ud
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Minimum Turndown Level - Way Forward

¥ Need for alignment of state grid codes with IEGC 2023

¥ Implementation of 55% minimum turndown level for all state thermal generating stations
*+ Including compensation mechanism for degradation in station heat rate and auxiliary energy consumption

% Implementation plan for 40% MTL as per CEA Phasing Plan
+ Regulatory order for pilot implementation for selected units followed by full scale implementation
+ Extension of part load compensation provisions till 40%
+ Additional capital/R&M expenditure for required retrofit
+ Incremental O&M costs due to higher wear & tear

¥ Ensuring reserves within the state through SCUC by SLDCs, as being done at National level
+ At present, revival of units from RSD left to discoms/procurers
+ Despatch optimization close to real time with intra-state SCED

¥, Pilots on two-shift operation of existing thermal generating units as per the grid requirement
+ Design of new thermal units to allow 2-shift operation on a regular basis
+ Specifying metrics for Minimum Up/Down Time, Startup Time etc.
+ Compensation for incremental secondary fuel oil consumption due to increase in start/stops and higher wear & tear

Grid-India | 18




Further aspects needing harmonization

¥ Further alignment between inter -state & intra -state regulatory and compliance framework needed
on the following aspects

I+

Interconnection studies and verification of compliance by intra-state connected VRE to CEA (Technical standards for

connectivity to the grid) Regulations

I+

Operation Planning and Resource Adequacy assessment as per IEGC 2023

I+

Estimation of reserve requirement, monitoring of reserve availability in real-time

I+

Workforce adequacy at SLDCs as per the guidelines issued by MoP

I+

Cyber Security provisions

ay
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Interconnection studies & compliance verification
for VRE

Technical requirements specified for Wind and Solar

Generating Stations in CEA Connectivity Standards:

¥ Compliance at Point of Interconnection

T Reactive Capability test

¥ Voltage Ride Through Requirement (Low/High)

T Frequency Response

¥ Active and Reactive Power - Set Point Control

¥ Design Requirement tWeather, Temperature Extremes
etc.

1 Ramping Capability

T Power Quality Requirements

= GRID-INDIA

Requirements as per IEGC Ch 5 (Commissioning and
commercial operation code):
¥ Submission of all technical data for necessary technical
studies
¥ Ensuring data & communication facilities
¥ Certificate of compliance with CEA Technical standards
& type test reports
¥ Provisions for trial run of wind/solar/ESS/hybrid
¥ Demonstration of rated capacity
¥ Flow of power & communication signals with
metering, PPC, telemetry & protection system in

. service
simulation Environment 1 Frequency response tests
Lol Preparation of Single ) ) o Validat_'lop Pgst :t Reactive Capablllty tests
WTG/Inverter . . . Plant level compliance commissioning
) Machine Simulation i .
Testing & Model check with actual field ) ]
certification measurements Requirements as per IEGC Ch 6 (Operating code):

¥ Primary response to be provided with droop of 3-6% as
per CEA Technical standards
Benchmark simulation model Develop equivalent plant model fS:T—mE:T?Tm‘ZEL :t PerIOdIC teStIng

with test results Do Compliance assessment as
per CEA Connectivity Regulation

@ E . contral, pf cﬂtrﬂetc
L-—I - '"HWDLOHG UHTXLUHPHQWYV VSHFLILHG SUR
7LPH (QHUJL]DWLRQ RI 1HZ DQG 0 R GESEECELECHNRE

As-built model

Development of Single Prepare detailed plant model

Testin
@sting and machine simulation model

Certification from an
Internationally
Accredited agency
Operate plant Voltage




Resource Adequacy Assessment, Operation Planning & Reserve 2
Monitoring ; E ~ADIN- IMhlA

Load Wind Solar

As per Clause 5(1) -(3) of Chapter 2 (Resource Planning Code) in Basis of Reserves el ol B o= =y

|IEGC-2023, every DISCOM must conduct Integrated Resource Planning Estimation \ 4 L 2 $ vy 3

comprising demand forecasting and generation resource adequacy (IEGC Annexure -3) SO A o

assessments across long-, medium- and short-term horizons. Following $

demand assessment, DISCOMs must Reserve Assessment ‘ 99 percentie value of ACE

(i) evaluate their existing generation capacity is being done at - db\f ,

(i) determine additional resource needs, and NLDC and shared e

(i) prepare a generation resource procurement plan, including planning with all the E E
reserve margins. stakeholders g | |

This ensures demonstr_able resource ad_equacy in alignment with SERC (published on the 1B : :

targets and enables reliable, cost-effective power supply website) ’ Ml i

As per Clause 31(1) #4) of Chapter 4 (Operational Planning Code) in IEGC -

2023, every SLDC must undertake demand forecasting and assess resource

adequacy within the operational planning horizon, spanning week-ahead to day-

ahead and intra-day timeframes. SLDCs are required to

(i) prepare demand forecasts at various temporal resolutions,

(i) assess the availability of generation and other resources to meet the
forecasted demand,

(i) identify potential gaps or contingencies, and

(iv) coordinate with DISCOMSs, generators, and RLDCs to ensure operational
reliability.

This enables real-time visibility into resource sufficiency, supports secure grid

operations, and ensures adherence to regulatory adequacy standards.U ¥
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Manpower Requirement - as per MoP OM dated 30th October 2024 -ge¢
Workforce Adequacy Guidelines for LDCs ; GRID- INDIA

SN [Function NLDC | RLDC |Large SLDC M;f[')”g" E”;irggg Top Management
System Operation + Head LDC
1 System Operation - Operational 18 18 18 16 9
Planning Senior Management
2 ('?r?l‘;‘,‘; Time Grid Operation (For SO 31 31 31 26 18 1 Heads of functions 90/
3 [Post Despatch 10 10 10 10 4 0
Market Operation )
4 |open Access Administration 5 4 4 1 1 Middle Manggeigenl o
5 [Market Coordination 7 7 7 3 1 f Head each shift group and divisions
6 Inter-face Energy Metering, Accounting 10 8 8 4 1 0
and Settlement
Regulatory Affairs, Market Operation
7 : o 7 5 5 1 1
Planning and Coordination 70%
Logistics
8 |Logistics Operation technology 15 14 14 8 3
9 |[IT Logistics 9 9 9 6 3
10 |[Communication Logistics 4 4 4 2 2 Average Percentage of Each Function to total
11 REMC 3 3 3 2 1 Suppoqz;nnctlons
12 [Cyber Security 17 8 14 13 10 e )
Support Functions R;Z
13 |Contract Services 3 3 3 2 2 Logisis
14 |Finance and Accounts 9 9 9 5 3 = ket
15 [HR & Admin 8 8 8 ] 4 3 13/
Subtotal -Support Functions 20 20 20 11 8
I Grand -Total 153 138 144 103 62 l u



Cyber Security requirements as per IEGC
Chapter 8

GENERAL

¥, All concerned utilities and other statutory agencies shall have in place a cyber security framework in
accordance with IT Act, 2000; CEA Regulations, 2007; CEA Guidelines, 2021, so as to support reliable
operation of the grid.

CYBER SECURITY AUDIT

%,All Users, concerned utilities and other statutory agencies shall conduct Cyber Security Audit
as per the guidelines issued by an appropriate authority.

MECHANISM OF REPORTING

¥, All entities shall immediately report to the appropriate government agencies, NLDC, RLDCs,
RPCs in accordance with the IT Act, 2000, as amended from time to time, and CEA
Guidelines, 2021, in case of any cyberattack.

CYBER SECURITY COORDINATION FORUM

¥%The sectoral CERT shall form a Cyber Security Coordination Forum with members from all
concerned utilities and other statutory agencies to coordinate and deliberate on the cyber
security challenges and gaps at appropriate level. A sub-committee of the same shall be
formed at the regional level.

i
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https://www.researchgate.net/institution/POSOCO
https://twitter.com/posocoindia?lang=en
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Likely increase in tariff considering capital investment of Rs. 30 crores, increase of

O&M cost, variable cost and EFOR cost

Fixed Tariff increase

Total tariff (fixed

Total tariff (fixed

Coal price Rs | Coal price Rs ‘ & variable) & variable)
o ) 2000.00 per ton{3300.00 per ton (Paisa/kWh) EFOR increase increase Proposed total tariff
Unit Size Loading . . . . due to compensation (Paisa/kWh) (Paisa/kWh) (fixed & variable)
(MW) (%) Var;sg:ﬁ::rlff Varill?;l(l:)rl:a?grlff in::l;l:a's:z d inc}; e;‘se‘{t (Paisa/kWh)  |Coal price Rs|Coal price Rs |increase (Paisa/kWh)
(Paisa/kWh) (Paisa/kWh) | O&M cost e 200(1-(?{? per 3302;?1? per
<5510 50 13.68 2257 6.70 7.68 | 29.06 37.95 1351
200 <50 to 45 17.78 29.34 1042 7.68 1 36.88 48.44 1966
<4510 40 21.89 36.11 14.88 7.68 | 45.45 5967 50 56
<5510 50 14.66 24.20 457 3.07 | 2330 1284 28.07
500 <50 to 45 18.30 30.19 7.11 3.07 1 29 48 4137 35.43
<4510 40 21.53 35.52 10.16 3.07 1 35.96 49.75 4276
<5510 50 11.17 18.42 412 2.56 | 18.85 26.10 2248
660 <50 to 45 15.27 25.20 6.40 2.56 | 9593 35.16 30.20
<4510 40 18.74 30.92 9.14 2.56 1 31.44 43.62 37.53
<5510 50 10.65 17.57 3.70 1.92 | 1797 24.19 2073
800 <50 to 45 14.86 24.52 5.76 1.92 | 23.54 1320 28.37
<45 10 40 18.58 30.65 8.23 v (% 1 9,73 41.80 3577

Source: CEA (https://cea.nic.in/wp-content/uploads/tprm/2023/03/Report_21022023.pdf )
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ADDITIONAL FIXED COST DUE TO INCREASE CAPEX Source: CEA

a) Capital Expenditure for retrofit: One-time expenditure to be incurred in retrofitting of various measures to make the plant capable of

low load operation.

1.

111,

1v.

In case of old units (commissioned before 01.01.2004) which have not upgraded their plant control and instrumentation system
previously, capex requirement may be around Rs 30 crores for each unit.

An estimated capital investment of around Rs 10 crores will be required for each unit commissioned on or after 01.01.2004 and
except units covered under para (iii).

As per the OEM few measures are required to be implemented for regular 40% load operation of subcritical units though the same
(40%) was demonstrated during PG test. Considering above it is proposed a capital investment of Rs.6 crores may be allowed to the
subcritical generating units where investment approval received on or after 01.01.2011

Unit will be eligible for increased fixed tariff irrespective of actual operation once measures are implemented and exhibits desired
low load operation. Considering five (5) years payback period the impact has been estimated.

Power plant may be penalized proportionally (Fixed cost) for not exhibiting low load operation at least 85% of time when asked for.

Recover Capital Increased in Increased in
Unit Size perio dy csst fixed charge| Capital cost |fixed charge Unit Size Recovery Capital cost ] Indcre;lsed in
(MW) per annuin (Rs Cr) per annum (MW) period (years) (Rs Cr) e
(years) (Rs Cr) (Rs. Cr) (Rs. Cr) annum (Rs. Cr.)
200 5 30 7.65 10 2.55 P : - —
500 5 30 7.65 10 255 <00 . ) o
660 5 30 7.65 10 241 -
800 S 30 7.65 10 e 600 5 6 1.53




ADDITIONAL FIXED COST DUE TO INCREASE IN O&M COST

b) O&M cost due to increased Life Consumption: Flexible operation also leads to a higher rate of deterioration of plant’s components

1.

iii.

1v.

As flexible operation is new in India no reliable data is available regarding actual life consumption or damaged. In other country also no

such assessment has been done a as cost of flexible power is being kept under ancillary services and price is market based which may be

high or less compared to actual.

USAID-Intertek Study: An estimate of the increase in O&M Cost due to reduction in life of components at Ramagundam, Jhajjar TPS of
NTPC and Ukai of GSECL. The study was based on the five to ten-year historical cost data of the units (all the costs are at 2017 levels
for NTPC & 2018 for GSECL Units). No two units have the same costs due to variation in factors affecting the costs like coal, age of

plant, operating practices, operator’s skill and design.

Engie Lab estimates: the capital expenditures and additional
maintenance result in a 0.3% to 4.3% cost impact versus the total costs
of a unit. The absolute non-fuel costs over a 10-year period are
approximately But this estimate is based on the current level of
flexibilization,(55% and above).

Considering above the increase in annual O&M cost has been
proposed as 9%, 14% and 20% at 50%, 45%, 40% loading
respectively as increase in O&M costs shall depend on level of
flexibilisation.

<\
(e

O&M cost
Capacity (MW) |Loading (%)| Increase

(%)

<5510 50 9.00

200 <50 to 45 14.00
<45 to 40 20.00

<55to 50 9.00

500 <50 to 45 14.00
<45 to 40 20.00

<55to 50 9.00

660 <50 to 45 14.00
<45 to 40 20.00

<5510 50 9.00

800 <50 to 45 14.00
<45 to 40 20.00

Source: CEA



INCREASE OPERATIONAL COST

Operational Expenditure (OPEX):

i.  Cost due to increase in Net Heat Rate
ii.  Cost due to Increased Life Consumption (damage costs)- considered under fixed part
iii. Cost due to additional oil consumption for additional EFOR

Source: CEA
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2. OPERATIONAL EXPENDITURE (OPEX)

1. INCREASE HEAT RATE

Heat Balance study
Net HR variation (BHEL) Net HR Variation - Auxiliaries Optimised (BHEL)
130
L]

L\ *— 210 MW &— 250 MW 125 o 210 MW o 250 MW
q \ 500 MW 600 MW 500 MW 600 MW

RN 120
\ —e— 650 MW —e— 300 M o —e— 660 MW o 800 MW

50 60 70 20 80 100 110 20 30 40 50 60 70 80 90 100 110

Efficiency captured during flexibilisation test

Normalized Heat Rate

120%

Heat Rate Variation over Load

Heat Rate Deviation

118% 4. at40% load Heat Rate 500 MW Subcritical
» -~ Dadri Test Results

116% & -
114% ¥

»
112%
110%  Design Heat Rate

at 404 laad Heat Rate Deviation
108% -

due to Ageing
106%
104% i
» % Design
Loz Heat Rate y y
100% ¥ ¥
40% 45% 50% 55% 60% 65% 70% 75% B80% 85% 90% 95% 100% 105% S . E
Normalized Load Ource- C m

After analyzing the HBD report of major OEMs
(BHEL/GE/Siemens) and actual test report of low load
operation unit size wise NHR degradation is given in
table.

The study conducted by CEA indicates the impact of low
load operation at 40% on variable part of tariff is around
16% for subcritical units (200/500MW) and around 15%
for supercritical units( 660/800MW).

Net Heat
Capacity (MW) | Loading (%) Rate
Increase (%)

<55 to 50 10.00

200 <50 to 45 13.00
<45 to 40 16.00

<55 to 50 10.90

500 <50 to 45 13.60
<45 t0 40 16.00

<5510 50 8.70

660 <50 to 45 11.90
<45 t0 40 14.60

<550 50 8.60

800 <50 to 45 12.00
<45 to 40 15.00




2. OPERATIONAL EXPENDITURE (OPEX)

iii. ADDITIONAL OIL CONSUMPTION

Based on the increased EFOR the norms for specific oil consumption and increased compensation may be allowed as per the Table.

Specific OQil Consumption Increased ECR
(p/kWh)

| CERC Norms (Present): 2.5
0.5 ml/kWh

P At 0.7 mlI/kWh (40-50% load) 35

3 At 0.8 mI/kWh (30-40% load) 4.0

S. No.

In addition, due to flexible operation there would be loss of availability on account of increased maintenance requirements and
increased EFOR which will make it difficult for the generator to recover full capacity charges.

yb
Source: CEA
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Andhra Pradesh

KRISHNAPATNAM (ANDHRAPRADESH) Actual for 25-05-2025
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KORBA E EXT. (CHATTISGARH) Actual for 25-05-2025
KORBA (W) (CHATTISGARH) Actual for 25-05-2025
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MARWA (CHATTISGARH) Actual for 25-05-2025
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TAMNAR (JPL) (CHATTISGARH) Actual for 25-05-2025

Min. Injection: 64%
Min. Injection: 57%
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MGTPS (HARYANA) Actual for 25-05-2025
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KHEDAR (RGTPS) (HARYANA) Actual for 25-05-2025
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Jharkhand

BOKARO B (JHARKHAND) Actual for 25-05-2025
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Jharkhand

BOKARO B (JHARKHAND) Actual for 25-05-2025
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Karnataka
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RAICHUR (KARNATAKA) Actual for 25-05-2025
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KHAPARKHEDA (MAHARASTRA) Actual for 25-05-2025
NASIK TPS (MAHARASTRA) Actual for 25-05-2025
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REL DHANU (MAHARASTRA) Actual for 25-05-2025

WPCL(WARDHA) (MAHARASTRA) Actual for 25-05-2025
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PARAS (MAHARASTRA) Actual for 25-05-2025
TROMBAY TH. (MAHARASTRA) Actual for 25-05-2025
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GMR (ODISHA) Actual for 25-05-2025
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IB VALLEY (ODISHA) Actual for 25-05-2025
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NSE Monthly Electricity Futures
(ELECMBL)
One Nation, One Grid, One Price

Presented to: Forum of Regulators
At. CERC, New Delhi
Date: July 14, 2025

Presented by: NSE team
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Present options available for a Generator

T Mr. A, a generator, wants to sell 250 MW of power

T Options
t Will strike a PPA

T Will execute OTC bilateral agreement
+ Will do merchant sale

Generator

No financial futures (Hedging Tools) available??

a
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Present options for Buyers (Discoms, Traders,
retailers, Industry)

T A Buyer named B Ltd, wants to buy 250 MW of
power

T Options
T Will strike a PPA

T Will execute OTC bilateral agreement
Discom T Will do merchant purchase

No financial futures (Hedging Tools) available??

a

Non-Confidential

AJUO UOIR|N2IID P3)IWI| JO) pUB [eusapIU0D



Market Microstructure  KMonthly Electricity Futures

Contract (NSE)

Commodity Name

Contract available for Trading

Contract Start Day

Last Day of Trading

Contract Duration
Trading Days
Trading Session
Price Quote Basis
Trading Unit
Maximum Order Size

Tick size

Particulars Monthly Contract - Base Load

ELECTRICITY FUTURES (ELECMBL)

Available for 12 Calendar Months. Contracts are listed for current and next 3
Months

15t business day of the launch month

Business day immediately preceding the last calendar day of the contract expiry
month

Four months

Monday to Friday

9:00 a.m. to 11:30 p.m. /11:55 p.m.

Rs. per MWh (excluding all taxes and levies)
50 MWh**

50 times of trading unit

Rs. 1 per MWh
i
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Market Microstructure  KMonthly Electricity Futures Contract (NSE)

Daily price limit As per recent SEBI circular no. SEBI/HO/CDMRD/DNPMP/CIR/P/2021/9 dated 11th January
?;,?> Z2 $ 0 : f$0,9 # & #

Initial slab 6%
Enhanced slab 3%

Aggregate DPL 9%

Initial margin Minimum 10% or based on SPAN, whichever is higher

Additional/Special Margin In case of additional volatility, an additional margin (on both buy & sell side) and/ or special
margin (on either buy or sell side) at such percentage, as deemed fit, will be imposed in respect
of all outstanding positions.

Maximum Allowable Open For individual clients: 3 lakh MWh or 5% of the market wide -open position, whichever is higher.

Position For a member collectively for all clients: 30 lakh MWh or 20% of the market -wide position,
whichever is higher.**

Daily Settlement Price All outstanding positions in Future contracts would be marked to market daily based on the

(DSP) $ 3 0 f$30¢g 3%")

Circulars issued time to time

Final Settlement Price DDR based on volume weighted average of the DAMUMCPs (Unconstrained Market Clearing
Price)* of the PXIL of all the calendar days of the expiry month.

*With a pre-determined equation as notified by the exchange

Settlement Cash Settled y
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Minimum -Maximum Capacity Required for orders and DDR Formula**

Generator/Trader Minimum Capacity Required for 1 Capacity required for Max order (in
(REIAIEE order (in KW) MW)*

Solar 347 17.361
Wind 198 9.921
Thermal 94 4.630
Hydro 94 4.630
Retailer/Trade 70 3.5 MW
rlother
consumers

*PXIL DDR Price: Volume weighted Average price of all 3 exchanges as shared by PXIL

DDR_month=(3=1f3t> fAMKV {dt})/(3=1f3> @GN}
Where:

P {dtk T - f1-7 ¢

V_{d,t} = Traded volume (MWHh) for block t on day d

D = Number of calendar days in the contract month

t =1 to 96 (15 -minute blocks each day)

AJUO uOITeIN2IID PaNIWI| 1O} pUe [enuapLuod
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Maximum allowable open position

Individual level capacity requirement* Member level capacity requirement *

3,00,000 MWh or 5% of the market wide open  30,00,000 MWh or 20% of the market wide open

position, whichever is higher for all the position, whichever is higher for all the
Electricity contracts combined together. Electricity contracts combined together.
Open positions (GW) Open positions (GW)
Solar K2.08 Solar K20.8
Wind K1.19 Wind K11.9
Thermal K0.556 Thermal K5.5
Hydro- 0.556 Hydro- 5.5

Hybrid K0.833 Hybrid K8.33

§
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Plant Load Factor (PLF) and Formula Used for Assessing Capacity

Plant Type PLF

Solar 20%
Wind 35%
Thermal 75%
Hydro 75%
Hybrid 50%

Formula Used Z

Installed Capacity (MW) = (Electricity Generated by Plant (i.e., 2500 MWh)) (=) (720 * PLF
based on the type of installed Capacity)

Total Hours in a Month = 720 (Fix in monthly contract case)

Electricity Generated = it will vary basis the installed capacity
PLF = it will vary basis the installed capacity

Non-Confidential
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Indian Electricity Derivatives  Klaunch of more products in calibrated manner

MOST TRADED PRODUCTS IN EEX

Product Type Share of Volume traded
(EEX)
Day <1%
Week =1%
Month 13%
Quarter 17%
Year 69%

T NSE propose to launch Quarterly, Annual and CFD
products in near future .

T The electricity derivatives market in India is
expected to reach ~ USD 175-475 billion, driven
by increased demand for hedging instruments.
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Volatility in DAM

DAM Average Volatility for FY 20226 DAM Daily Volatility from April to June
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Source: 1) IEX and HPX information as available on respective website 2) Volume weighted price of PXIL, IEX and HPX
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Volatility in RTM

Confidential and for limited circulation only

RTM Daily Volatility
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