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FLAPT A~

foera oA STARTSl AT RATIATRT =R Y IhAdIgas FI =1 4= qUHT FoaTamel FHH
TEH B | ATIATHT GIET AATH TG ATANTS IR (G &b fabradr aerred JiHET T
ATHATs Th FA [AATHEH! TTH] T T IHd AUH G | TR a9 fafqaaar &Gea e Haaaa
TRETTAT, FHATAHIT, [FoTerdar qor JasaaicHes arareaRel (TATT 9 F¥=A] AT Bhanefedr
ATEHN 2@ ATl | [ MeeE dEel 8-uarE 91 "eerd ¥ qEad Aame
SUFLIEED] TS AT X (ATART IJTHEEH THATTERA TRHSAHTRT AN (a2 &=
TRIBRATAT T ITHHTE! fEcTehT a1 T=qel HIIH T ATAAT ST AT THT T TR TR G |

AT A9, 09, /50 AT (G efUeha=Iderl 0% el fMasd IT FRATE! T~ T (0T FHd
fegadar @ | SAT TafaE TAT FHUT SO ASRTET TEEERdR 3% Far, faua FEe 9y
Il qREACTAT FEdRl R Fdl, [qgd FF faga @fe fomr ® faRo qur faga @ia
FERTATHT TeHd TaTT AT &9 72T, faed Fraier faea @fika TeRidarr Feiea«er 43 9T, fama
FFATR] WA LRI, ATATSTAT I / JEOHT FeHiq draedl ¥ aar ¥ fasa el o @ia
fershirept 3R a1 MAEHE® 68 | K, ATINTERT TIATHASRE 2050 HEER WaTwTar JHIHAT 539
a1 e I o fagusr & | @, A FT (Solar Energy) @1 8FAT ATARTHT fAfd 300 /0y /90
AT FEHT 989 A TSHFRT T faga wiorerworarg dver yiwaArare faa @fve A varae T faaa
@itz farshr awpiar 7 fEem feguamey 7 .fa urs geraad ghRar A9 g | a9 faha ke
foshl 3 &H &7 s A ITHRAIATS I [99d I g |

ATANTS ETAEH TeTd auitsde fafa smavas fataaaraer, Haferer, dfear qor swfafs qstar T
AN MREARRT G - (F) fqad HaHT ATARTH Semaveaedr A, 0% @) faEd e famr qar
ATAT ITT AR ATl T TqaFaedl [aaAreaer, 09 () g IT9RRT Aeda (HaRo
frafererr, R0t (o) faedaTaedT FraEr SRET ArastE fAspraTTeTEEs AT, 09k (@) faRa
[ A AT " Fars =T (Maierehl, R0 (F) [q9q MaHa aran SqAiaas qre eaih
AIGHAT MAA, AIHAT [Hed, SR @k, S3aArel @iRa [ah! a1 g&ar=aRy, Yid a7 Jeoraeaear
ERTHT, 098 (F) FHA TMEATEA! [ATIHEAT, 095 (q AATATRT TeAAH! AT Gl
TG q9T =g ATdaH T 095 ATATGHT Y97 TRUHN) (W) ATfdE goma=as=ar fafqaamaer, 0vs
(AT AATAART FEAIART AT Fol, TAdrd qdqr [&Garg AeTadgd@T 3095 TUTGHT J9T TR (V)
faaerradT FFIAIH! RN ATASTTE (TRl TEaErhq a7 Maaaardr e, 08 ()
HTARTEHT a1 (4) a9 Frafeem (Regulatory Roadmap), R09R (@) wute fa=a g @€, 2050 (Nepal
Electricity Grid Code, 2023) (3) fa9[ad IU«rhT feq @Remwrawa=dr fHafirer, R0zo, a1 () Key
Performance Indicators Manual for Monitoring the Performance of Electric Utilities, 2023 (2080) |

ARTTERT T ATF aUAT A qe He@qUl [MATAST ITFIEE qoTHT TR FRATEITHT 13T qhel
HUH B | aet fa=a fr &fedr, 050 (Nepal Electricity Grid Code, 2023)% fasra frewT sitfe s+
qI AFRATAEE AT HT Ahged AT I <[AqH HIIGUSH aedr T fagd frger
W, Feqierd, [FRIAT T8 THEHRT FARTH GAR=adr el @ | TJ9d AT RBETHT [azae
JARU[ATE AT TATSTHT AT A=Ae9i (e =amar T T8 qedl aa13 3 |
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ATRTA ST TR “Tagd ITAhT fod dReorgve=l e, 050" o faga IudRht g ¥ feq

TRE T A1 e fadRor I swiquT gt st/ RO A 9o T B TE e
FAAE HIIGUE GHA dIREUHT T | ATA, ATANERT Key Performance Indicators (KPI) Manual For

Monitoring Performance of Electric Utility (2023) TSTHT 7RI ST IHT TR&HH § | TF SATTATHTRT
NI T faaRor T (epraeserl 1 FFIEA HedaTsd T4 ATdReEs FTd T AWHI [G7H T e
eTIe®®r FT TrITEHH! TR qAT [Fvaa=adEr R T Ievd TEH 3 |

ATARTERT AT [+ RIS AT ST TSHT T A& (U @ @ (F) Gl Taaara=dl
fraferet, (@) FEATERE GEAT AT IO, (1) ATRE dAdsadaaaed e, (9)
AT ATATTATRT T =R faed @ied a® Harer qor fas@ afe aepamaser e, (@)
faavor dfedn, () A MIT=9T Yo, () Y IRardaaaedl a\aamadr, () faame auraaasawr
fafrawmae, (W) swiqure safteser Tifafas AraeveavdT (AafereT, (1) Safaga Arsrw a8
givg fanl R MaREFdT MRt qor (@) TR SRRaFdl MarTe e |

HTARTS Ut FaHemd AT faga &l AT Hecaqul qfHe Ged STH B | &t 0
AAETEHT FH &THATR TG ATASATEEAE G@dl ATHH] HIEATH] JATE g [aedehl TIATITR
TEH (Availability Declaration) T @igdtafa § U9 THuq ¥ &7 AfHodr gugdr Famr foaaa
TifreRureTs Q00 Gfdera AT favue SrEaRar YUHHT q9 UF T IIE AT uf Sk qHde
TAAIAFIAT TATFEHN ATARH TAGF AATTGTHBT TATTHT TN TG 9T AT G219 Al eaean
TRUET G | AFATE AT AT WO FAGIA AT STATERdATs e [Hefebl q9T FHME [ Jare Joretr
=TI+ (System Planning) T A.fa.9r.drs 9id FEART fHdl ST THaATs AN TeeTHT TUH
Win-Win Approach &I fAua 1 a9 TRIRATATEE HITH B | THETE (07 AG=ITAT TWH 99 9-
AT AAGYA ATATSAATER aTE Tleadare SR B |

ATART ghye SR frepreraea=y fawaar swmmey der faerar ifq foag faeaem=r sraer
QTR ATAST(H e [TSRTTART ATl qaT [HaHATFaedl (HafeTel, 2095 ST T §:R & ATITAAFHER
FFIR AR FASHTe T aafd fau qeend a@er IS (AT weer 7 "t gATe favaar Qo #rare
(HAT) aT R0 HAT, SHATH TA I ATATSTATGE FAUHT (AHUIRA o 400 Mg 300 H AT, &HATH
ATATSIATE® FATSH Ted 1 faad @ik fashl aenrdr a0d T B4 |

[HTOTeRT FHHHT [AURT FHOTRT AT, AT [q7 T FALATAT R T TAGIA ATASATEEATs TAeh ST
ATt AT AT TP, Foll, ST qAT (G275 TeATard Tah quTel TS ABAT JIFRT (Proactive)
BT FHET T 3% ATTGIHT TAHSAT Gadl ITAed RIS ATARTA TedAhaHl Tl T | FeAeaed
Tl THATIR AT ATATTATER 2TE Tlea a1 FNTIHT T T IHEE A% Taed TR AT AT
forehra T EifaueRt B | [ ST Ao A7 ¥ AR YA ATcHE 9T GUAATCHE HIAEE TLHT BRI
TATARAHRT ARFRATAT Ud JAgFe®d ATARTATS ATl (a2 &7 Atqsiraepep! o7 q0d fqUarr G |
AR Gfgdlaes 008 FHRLME AN 84 T Y UFeReEre faga v T e ard WO
STHRIERdAs AlGE 0 Aeard ek 2@ fad, THT ITHRRIH] A1MEE Heqd ¥ IREeHT
AT Ter TIT @] a3 (e ITHRRIR! ATRT YO FrqeTad=T del Hed Targ [\ud el faar
| B IR-IIEF 09 AIAY AledATed AN &4 T ¥ UHFERETe =@ wanT a9 Me a9 9uer
IIARTATS ATt 0 e fasra faeres fad, qwyr SudeTer Aifas #eerd STAT IRaedT 9.0%

q0



forsd oA ATATeRT 14,3091 / 050 &I ATME Fidas

gieTae Tad, =T auThT ITHRHTIH ATNT L0 FATATRT FE e Herd qIT [a2did Famr, sreadd
el AEHT TARTRATATS T ITHNT &7 ATIEETHT RISET g qIT ATITA Frae (AT d/T FedT
fret T T weee MaRer W f9dr | gRa areged qur gRa SHIAT (He) 1 IATed T
EEeIHT BT FISHIST [qeaiaarede TRREH! AR AN (GaTg TATTAHT AT AR HEAAE
% R/ 9T gea a2t faad Suded MRS afeh e Ik favafaaraasr Sushaaiaars faguer
frdt | 7Rt AT Off Peak THIWT fa=[d ITANT 19 ¥ Pumped Storage STHTEEd ATATSATATS FETal
fe amagRT fafaer wiftea qar svRiftes Tomeed qURhETd qTET ISTSS ATTH S |

FRAUTIAT RTATERE AR 9 g9 AR GREHT TEemSeTRl dafaaraT Fie <% fEeHay A 9ty
foper e (&.19) & qfawa Sfedds Saa afbe TARE Ared AT TRT FTaeme agareerdl faea
fata o, TRA®! FAiTer Fafetasia S=id TEdhl RANRIRT Hel I(&THT Jahl TEH T AIaT
TFATGLH] TFATI AT el IIEITHT TR Areq ¥ fagdr g (Hub) FHATT W J91e, faferd, qer,
AR TAT TFATGHT A1 I Hiedol THARI ATAR! A" qdT &d AT T 3 q&7, fBrasf &
FEAET (a7 SATIR I TAT 107 TRTATA 91ax 9 (South Asian Power Pool) fAHTOT 9+ sr@amom
Tfgasr geara B fafq= &efr gor arifte oo qoT (Hetgesd AT TRl FEHE, S
Bangladesh, Bhutan, India and Nepal (BBIN), South Asia Regional Energy Partnership (SAREP), South
Asia Forum for Infrastructure Regulation (SAFIR), South Asian Association for Regional Cooperation
(SAARC), Bay of Bengal Initiative for Multi Sectoral Technical Economic Cooperation (BIMSTEC)
TG Iq IHTHT T Soh 323 (Long-term Vision) =g @raeft/ faaeflt aRieprarees aoed 3=4
TRIEAT TH B | TG UFd AT JHARY ATgd I FASAAHT 9 9 Fval JEARU AT FAATET
fafareierzor AThd AUTA®] Fol aToRebl TG A e THdh AN TR TH TR B | TAH
Afafeh, Ao TR &7aT fG9a SARars FEaR 9 J9 9w faud gureaeedr aifatas
HIYSUSE®HT THETdl T34 South Asia Forum for Infrastructure Regulation (SAFIR) &1 9gd HaHIHT
daR g4 Common Minimum Grid Code for South Asia HT H9Teel de<R fed g4 TR >, F¥h1a Td
feoquies yar wivusr faar |

AR ATHT AR FUHT ATATH! FHAT I TXFRFT (BT T AFRATATRRE ATATF Ted [T
I TR B | ANTHT fadear qf GRIFRATee®e T el ¥ TH=T T gedl a1 ATcHaaTaeET
AT ATFI ILT WINARl AT MM g AN Icdlled G | ANl FHART GTEAd  Feed
fafaoraTaeil Thed g YPRATHT TEehT FRT ATARTET ATH FHATT TTTHT AGTITH AR 3iEF P
FHEITEH T Y ST IASAIACGT AT TAT Y ST AT AT FHARIEE BT I TRTe TediT
THHT AT, TAHT AT (G218 AT 9 AR Ak T Alewg | fa=a faer faamn, J9me faea
IR, A ol ICATTHEEH] GATH AT THT TARRATAT (FHT 97 9 Feaes ¥ fagqa
9T ATRTRT TRITERT 9T FHARATS AThd TS WUH TNET d97 FedRTHl AT gwaars
AT T ATewg, | AT, ATARTA AMIF a6 09 /050 HT HITHT TG THl THH, F=ATAT TEH]
FTHH, FTAHHPT JUAE, FISATE, TAT, AT HTATE TF 33T (Long-term Vision) Afed Teepr
THT 35 () THITH S, TAT JA7 (698 FoATagawel a1 gfaaed U7 TRURT ATTHNT, RIS
e |
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FTAPT AT

fagd FIee ARt U, R09Y o JUTadl a9 sEars satedd, Hafaa, T 91 TR aarsd
JLITH AT ATNTATs Afafeg ITATIHRATAT T G ®IA] AR T TATTH T |
AT TITIAT T (ST ETelTS 97 HATedd, AasTeicdes qa7 TROTHTE! JATST TEol &bl Aq1e
STHIRT 97 AESETHT T, TG 9T [Oad Fa1 ITHN T4 arg+ &afd Gormr qusl 3 |
forera &bt fHaTHe ol TIHT ST ARPRATE 4.6, 0% A J9T@ Y, Tl o faad e
AR (A9 9t “AAnT” G GETe TRUEN) TTIAT GURT 87 | I a9 (4.9, 050 J9mg Y TAHT
faet foreqer ForaeT STANTer SITORT TATIATSRTCTeRT =TT ATiehTedd HATTHT & |

AR faRd S BTl aUERHT Jel@HIT TR AT AT fa9d IR hiAE ®U Afted g
AT TICAT 99 Ffg JAT AR £ TEREH G | AT A, R09%, /50 UG HATAGFHAT [q9gd ST qh
q HITETE (W.AT.) 9= FH &THATH 1O qaT AAiagd AAEEdre 43.333 {Ee (7.ar), 9 7.4
HwaT FET STHATH ¥ 0 TaT AAEGd ATASAEEATE WULR.\%3 HAT, R 92T 9Hd [ wredre 43.%9
AT, A FoAa® R 1 G @ qhd Y5.35 §.47, T97 § TeT H-ST4q" ATSIATSE 3.0 T 4T,
TR el [ IR 3,550,954 H.AT. W6kl g |

HTARTS AT 1 FoaTAehl =X a9 W T4 HHAT IF TTHAF FIH ATes TITAPT (G &P
T faedaverdl (Ao Heaeesr qEaraeia TR AaIEF AAT9 T, AR AT
TTIATHTASNG ToATATR] AATTATS AT =TT (AT T TRINTF A% HEASA] TR TH]
T | ITh A TRUES (THATTARE Tahl S

1. 99| == (Roll Out Phase) : ATARTHT J9H TRIIHNIEE (MIth AUH(g 3% AlATT b Fald |

3. @I =)0 (Stand-Up Phase) : 3TARTeT 599 qetfudries fAaxh Suafeesr 30 f dfemefa so &f
AfgATaFH Fafy |

3. 99T == (Stabilization Phase) : %0 it wfgATafeerr srafr |

el ¥
=0T (Stabilization Phase) e 3, o=t

29T =RT (Stand-Up Phase) ST R, RO

TIH =TT (Roll Out Phase) (D), "0 % 7% ¢~

13
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fae@ Mo\ AR UF, R09% JHINGH ATANTHT Tk ST el ST ATl ATANTH qaeqde adr
AAIATTEA RIS 2O AEH AR AT ISeE (Aiase TAXUH AU qr9 e AFANH 5 98 I8
o T8t B | T, AT, 09 /50 HT HUTT AR, HAl, AAGT J97 G918 A=A A=TTqeh]
a1 e amad faud faere favrmere ue s afed ra.ggs 2o, ue 9 fafe s (o fgan
ZOY), T ST SieAa (T T.qATT A0, T ST 0T Afgehd (9. g =D, Teb A7 oi@r aAfaesd
(RT.9.JA ) T ATTANST TIHT = ST AT ehl AT A ST A1 goar (1.9, 15 T9H),
Teh AT GARR (1.9, AT [Gerd) ¥ Teh STAT o@rarel 7 STFT 919 (%) ST 997 A5 d FHARES
FTTHT ATE ATANTHT F1A RbrET faed faeprd faamrer gu-afea () a1 A1.q. (JUSR) o
AALAHAT T GUSHT ARRTAT HTH T T GSTESUH G | AT HFRALY AT G (%) TAT, FHT Fary
AAF FHAT) G (}) AT AT FRATAT FEAWT G (%) AT T STHAT AR (15) AT FHAREE FaT
IR A=A FIURA el B | ATARTGRT AT TFSH qdT Fa=Ama9 (Organization and Management)
FIA HHIT Fiqdad TAR T AT THITHBT FHAREED a4l I IRHRATE Tlehd g AT
R09s I ATUE AlEATHT [q=d MIAT AN FHA Jmaaeedl gl 09 qar Afds
geTEAEFERdl Al TaHEdl, 300s TS W A HATAAR! TlHdh] AN Foll, STagrd qar fa=re
HEATATHT YT TRUHIHT BT TTBIAh] FHHAT Tahl S |

forea THaAe SRR faed (oA R T, 09% (@q9is ‘TR AiFuH) ®1 T61 35 H JIEHT (
9) FT JTELTT THITH AT TRFR SoAl, TAdrd a7 (G=arg g=ad (J9ufs “Hearead” Gque) qae
i a9 (gt “ar.a.” AT 0% /50 FH AMYE Yiaaad TAR T YT RS T | TF ATTH
gfqae HT g ffd 209 /0% /09 If@ fafd R050/03/39 F¥ ATERTATE F¥ATEd RS HH
FRATEEE THTAL TRTH G |

HATARTERT AT, R09R /050 AT VT TREHT FAEE e THINTHST Ll I -

q. @ SRt AEYe ) iR AT i FMEcQ e FRETEST GwweAT

QTS SeaaT srafead sdrarer faaeer s5arhd (qea faaeer T TEl Jaad aaR FFAT faraee
(feor. . 41) arr 7g swARTEHe G 2091 /03 /30 AT fqEd IUNRHT HEA aX (g Hive Heaea
e TIRUHT forar | IR AR WTha FOel SUHRRT faRa " aRAT 34 gfderad gig a9 Am
T AT | fagder danT SHiiE Q3 Afqeraas sl faua qede T gig TEEH a9 AENgER
MRTRT resiieh AATgH HHAT [FTedTh] ATIAIIEE TIT FFeed &l ITAhIEER! ATTE [6R1d
TEH ¥ BTAH] AT fagd W afg T [T qAT GRTT U HUHT ATRATHT [aEehe AN Y
THITTHPT HEA TG ETeTl ATTITHT T TATh (T ATANTEIRT (Hepiferuert faam | e, I Feawirer
fafa SIes 30, R0z0 W FI, AAGIT AT (G=TE AATATHAT GO FAT ATANTATS Avend fEgURr AT
FHATT IAPT AT [FqR0 FR=AEE AU [q=a Iigeordrs g&dqmmaRel T T [qaeore &
THA AU @ TiaRor AThd TRISH Ad el TaedTdl HFIwlel AR FHINH I [aazo
GrEAEE A fagd qiiaedRorars s%areRy RIS T8 g4 UAdl TRT 9% THITTH Fvell, Tadrd a1
fe=ms Aeeraen fawife 9 Ao smamTer q)%e SEdeTe TRU AMER AEATAIHT TATER TR
fea |

9%
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JHAMT 00 /0¥ /9% AT AU faer@ wifaaeor (@@t “Afaur” afHuen R awn awer fa=a
ITHIHT HELTA (AR AT [aed ITHIRT HE e aXeh! TRATEadied (Maad I& TRQH 9T | 7.9 91
TG TR THeT T T ITh a8 FUY ATEYTF AFTT JAT (9900 TG ATART fAfeq j00s /0% /9%
AT A, fHaHmEer a9r e Mome JrEnT aEsiiae GHars GouTdd (HalTel, J09% B el aHitaTH
ATANTRT FATAT TRaedT 74.19. 91, %1 gfafqfa, yagees, qaied s idHides / eee®, TIFRe®
T AT AFRATATEEH] FEHATNTATR] AT FTasiTeh AAaTs FRAFHHEB! AASTAT T {947 | TF7T
AT faed IUHIehT Weele &% (HeiRorer (Ao 19 a@a Arasitaes Garear qre e I, AT
T TF ZHACE Y FhTa q9T Taharesars THd dea+ T 095 H1ide O AT fqgd ITwhT
HEd &R e e foar |

I<h faga IUHRAT AEe &% HERr TaT 7./ 91 AT T Fo AR FATATT T FLIera HATRT,
oA @o 9T TS AIATRT FEATOR] ATIRHAT AHATHAS TAT AT fedraed ST g9 T0
T fameer wfewar & | 9 .fa T MaTaeRd a= At STHRTRT gFHT ATFTHT §.0¥% F HEd
" T AR A 2R AR et i |

HEYE W (RO THYE ATRTT AT g5 () T gA®hd Tehl (947 | He e &% (MR &l ¥
ufrreRel faevare o gfeaw @uq T Afq fau= a¥ier SUHRRTATS ST ek AN SAAEATH
Ty fe=mgedr AT YART g fa9ga e Lo% T Fdl UergURl {997 | IR AT A, R09% /99 B
ATNT e fa2a Tehorel a9 AN qHeT ITARHT [9d Heeld a¥ (MRl 19 Haea fausmr 3008
FHRERE AN g T Y UiFeReEre faRa 9AnT T S OE IUHihleEdrs ATE®d 0 e aF
f:9Tee faga fam, @A a¥TehT ITARTATS 40% AT ¢l HEqld Harg 9T FHY STHRRIH AldH
HE IXAT ARETAT % o Tad TR fAvrg qfq TeebT foam | |rd, g9qesd eara qa, gread gerl
e FARTRATATS faed STHNT & AMIFETT BIEaT g9 Ua J9 Yrharard Amndd afas e
HATITAT e [Her ATheA TRUHT |

3. ATENTATE WS g IUR PIRETEIT GHIHT

forTerepT ave®HT S a9 ATide auAT qi AraETEHe faiae i i Jea@=1d AT fHaedes
YT TUHTHT AET ATAR AR AT 9= 2R Haare® wadie TWehl g | d1.F. R08%/50 &l

FTTEAHT, ATANTA 0% T (9T AAAMTIT U FFAEwH] MagTgUR HAAAIAH HRATE] T8I
TWH G | AEHA, 3% FaT (99 ATAOIT T FFIAeedls YAHE T 8IS AT (AEhTeTAehT

QAR JaTH THN G 99 IR T [a9d FFrlewdl A7 A=A GRadTal T@ledha Ia™ T, &9
aaT faaa wraer fasa a@fea faT et faRor qer fqaa aepamET geafd ga Tl T 43 9dT
foera FraviTeeed! fasa @it TRRIAre! TMGTHT TEATT TaTH TPl @ | T T, ¥ FaT [a2d Hrawiren
e XTI/ ATATSHT, T T YEOTHT A Ald IaTd TRUeH q97 3 FeT [aad FHFarehl a7 @ieg
ferhTebT HEHIT T Tl G |

AR TATIATRIAG N 050 HEar AATaawH fafq=T ofifepsrmaiiaet R0 a1 fMeagas T #rare
TF T U fegadal B SEAT WAHE 9T FHYS AR (el qaEgaal s aal, faua
FFIATH! SR FIAAT qRATTHT Fg(qebl 09 Fal, faaa el fagd aie fashr = fHare qar
farerr =revhTaTaT FEwla gaTT TEERdT ¥) qeT, faRa FEEe Faa afve aEmTarET geieeer ¥

AL
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FaT, 2@ FFIT] WA a&dTRT / ATATSIAT, I T JEUMHT AeHiqaraedl IR aar T [aed HFa=re
IR KT fahlepl FeAfaa=dr Yo a7 (Haed IR M fam %1 95 |

3. e ST (Regulatory Instruments) T T{HTERT FIREHT

TH AT A, R0WR /50 AT WUH T FUeEHRS (G a9 aa1 AT IUHues qoar T ST
T AEcdqul JUAfeTsd &A1 TLH @ | TG AA A AERERT A9 faga e #e @ fean ozo
(Nepal Electricity Grid Code), fa=@ S9«hT fed drervrawa=dr fafirer, 2050 a1 Key Performance
Indicator (KPI) Manual for Monitoring Performance of Electric Utilities, 2023 & TTR& el & | ATARTERT
st foe wfearer fas@ foear Sifed oMoy 99 WERATAEE T AT AThewd =T I
FATH AIIIUSH] e TR0 fagd Rrgehl qRierd, Fwferd, fhhTadl TaH THTEdrRT TARTR! FIAR=radn
Y& TN B | TqA ATARE TTHT (TR JARIATS AT qArg et 19 vdaeiia faed samar
T FHA FEST aArsd G | T, AN SR Tl ‘T ITHIRRT foq dReqorearedl (Hafer, 050"
A faaa STHRRTHT & T fod IRETT IATH AT faed faa=er T dATaeT g SAfh /AT A
qAAT I FAGFIEART F[ATH ATIGUE THA AIBEURT G | AT, ATANERT T TRTHT Key
Performance Indicators (KPI) Manual For Monitoring Performance of Electric Utility, 2023 ®T31<T HThd
AT MPIEEd] FE FHTEHH TR 9T [Feagq-aarar ar T I¢9T TR G |

AT BT+ Ferd arifsrHeT fafaet smavaes fafaommacdt fafrer, dfear qur swfafa qsmr T
AR TRHbH S -
q) fara froree SminTeRT SosaweedT FrEtat, 0%
R) faga @fvs fosnt qar swld urq safchel 9T T Taaeedl [aiaaHTadl, 098
3) faed ITHRAT HEed MR (HaliTer, 0%
¥) faaaqaea=l FFIAIRl SAH! AAAh (TRl FMaRTeH, 06
W) faad MIHT ATERT ATesae aars GoardT (MaiiTeh, J0\9%
%) faea a9 ARt SAqafaaT T ik ATIFAT A, AT (e, R @liE, SR=Ered g
forshl a1 gV, Wit a1 urEFET (HafireT, 008
©) FHAT FIMAAGEAT fAaqTae], 095 (Fel, Tdq9rd q4a7 [G=1g AagqT 095 AT 997
TRTR)
) AF FTATEEI=Al [ATamEel, 09 (Fel, AAdrd adr [G=rg A=ATaaar 2095 THTEHT T9T
TRTR)
R) ATANTERT I (%) 9 FHTATET (Regulatory Roadmap), 2098
O) TagaTFdT FFIATHI TATH] TSI (IR TaFATRid qaT Faaaaea=dr MaiTe#, 2005
99) =9rer faga Rre #1€, 2050 (Nepal Electricity Grid Code, 2023\2080)
R) faga JuvhT fod dRervrEwerdT MafireT, j050
93 Key Performance Indicators Manual for Monitoring the Performance of Electric Utilities, 2023 (2080)

TI FEAT, AANT ANTHT GUgEAT (= THIfTAST HamadT Suaueg® (Regulatory Instruments)
THT TSHT T ART T I LR G,

1%
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q) fraTHET AT FEEaTIT yorrel

¥) TATTIA AT -1 =RV (a9 @ik a2 (HeRor qar faza @it awnrdrere=dr e,

(

(

(3) AT FAGATATIEIT [aTTaHTAT,
(

( )

() Tagaereedl smfaeT T SAfh /FEATehl J@IIuTel qAT of@l 9RIe [Gfaer uewdar s

( ,

(z) foga (W AranT i iRl fafaerree,

(%) AT FAT ATATTATR fqaa @fvg far ¥ faroremsmd fdfire,
Qo) faare FHTITHEF=T fatqaaTa«,
(
(
(

ﬂ?)WWWWWHﬁWﬁﬁm,
93) TEROT TEREAFT (MG, e |

¥, AENERT TG Se] FEEE

AT TATIATRTACNE o [TIATHRRT BrIEEd] AT Eo[hIUIhl HEEE FHd e ATEH § |
AANTERT FEAMET el I HIUe® T THITHET Tadhl S |

" 0 HITATCHT FH &HATH IA] TAFId ATASAEEATE qedl ATHH HiedTH Ied g
farerept afeATOTERT TaATTHA (Availability Declaration) Tek HgTate & J97 T T AT AfHIET
GUEHT T faa TifaraRorars o Fiqerd STarr [qede Saa<dr U Aderd U SxTenie
HAA 9 I GHIAR TAATY AERET JATFH] AR TAGE  FATAGFADT JATTHA T
Ffaur 9SeA Afbd YrEdEel FEaEr MRUH | A A qul WO FAdgd
AASAESwdls Aed (Hodl 9T qq=d [a9d Jame Jumer Fa<ama+ (System Planning) T
7.fa ar @mE aft FEART Aol AT T9eTs ATIRTRT TEHT HUHI Win-Win Approach &1 01
THT T TBRATATESS AT B | THETE Tl A9 AAITHT [T T TATIT ATATAATE
e GfeadaTe AMTTH A |

» AT FEAT (UPT HUHT AAT AT AT AT 9 AT AR AALATHT THT F FATTIS
HASATEwdTs qAbsll LRl ATRT I FFR, Fioll, ST qdT [6=18 HATAT TIH A7
I FFET FIFHT (Proactive) T THT T 3% SATIGIHAT Al GaaT JTa IS
2w AT (Hate TR | g@aTe 9fd HET T9 STefadd ATATSHE® ad qfeadard aeiel ard
FIAET HIH T ATAR B |

" TN EYE 9TAY (AShreTeeedT WA SRR qar faereEEr S fag fawg qweed
FFIATH TATH] FTASA( [TRTAAD TAEATRIT qAT (HIHT Tl [Halerer, 3095 ST TH
R Bl AITEHH FHYE YA [T TH AN GUET Wbl G | TILAT TG GSi (HATITHT
TEHE T HRE! FATA [EFITHT Q0 AT R0 H.AT &THATH SAEdd  ATASTAIES  aATeta e
fATITRdre 8T Q00 HAT 3@ 300 HAT SHATH AATSAEE aArST o HE [F9d @Re
ferhT TR THT TR B |

qe
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it FereRl fai faer®d qar qmad FHITERT AR TRY AAHR S9TeAl JArad [aedqer!
FATEd ITANT TR AT T [, T T ZI=ebl SUHNT HH T IUTTEEHT FHT ATTNTZIRT
A/ GHRTE U9 TRTHT 92T | STHHET: (F) I9THT AU JANTEEA TS ekl sATgaies (Boilers)
e EramaTe T TUHT g TS [T sATgavE® ald WIqRaTa TRUAT 400 F.4T.
T @I &9, (@) faeda Fard qee, qeal aader a7 [ STEUEEHT TR a7
FH T G AR ATHN T, (1) INOTAATE el ATRIETE FaTd T4 A7 FART ATITeEdls
qf HHT: ST graaTe EATIRT T SATSETE T IS =i/ fFa| aars{o | () 79
ST (Pumped Storage) T4 STATITIITH ATASIAIE®EATS A~ ITATHBATEHT AT faeh™ TI,
TAT (3) BT ETESIA qIT ERT THIHAT (AA) IAEH T 9T IeATaq fageepl TART T
TARIATSTH (Electrolysis) FRATATE T & B |

HTARTERT AT TFRATS A JTAS TRISH FHIaHT [2q [FeaehAT Fell, Sadia qa1 f&=mg
FATAd T /AT BT T IqeTed TRITHT F3T |

Y. faa TR faerrarer avgaT /e

(<P)

fafam srRiftea &9, a1 TI1 FoagRT AN SRR HEEHT AE 95 [G3q T AT
HAE faoel TR [Hesgel ATl FAdgd AT IAtad fagqdes aoiR faed gawq
ST AN T Gehriehl AINT (i fauadT ATReAT AFegRom ge7 w0 faar | faeme T,
T T ggATedr™ FAMT/SfeHdS (Dedicated) TARY dATgHH! [AATT TR Forerer! fa=ra
SATIRATE FGTaT & T TFATGITRT TFeTa=TTF LA (2T TR AT Ugel q9-Ea" &d
FAToT T Riftted a9r &4 fa=a sAamarRars gerdn o fauaears SoM THTsE T |

AT TEURENG TFATGTRT ATHTEAT &7 Taferaraey <% fohelifaer amdr, ojy &9, grears
A Fitbe T WITRHT ATELTHAT ATAR A Albea® AUH AT (Dedicated) TR AT
frator T8 A faed qoeieRT AT AR h aEerae faegd wrs T Al | a9r
&l 79T ¥ AgATQeTArd [qegd ATIRET AT ARAATE AT JUTe el TR I AT
ATEYed T fq9d YR Tl g Wifatud efq afq = T b | A9 T aEeraTe
IR drerebl IATH 340 I3 [FaAlTHeR AT IWhHT I I5 (dwahl are fqaa smand /gt &t
AR ARTH I3 FFATHeR A1 WANT g9 | 59 TR A1 AT avTee a1 a9 &
TRAATS ATATaRU, T, ATHINAD, Mde I ITAANTT q@e 79+ T Ao qon
HATAA T F(beg, | TH THRUT ATSADT ATHUTEN AT T TFATSL & gal WRAH! ATHAT (HH{0T
T AT JERT d189 (Underground Transmission Cable) R 37 HX=AT8®®! ATRT
HFITF T AN o I SR AL qAT AT-ATRAT F9THT TATST FF G FEAATEE T
AT-ATHAT 9 AET Iroe g T&ATT G¥RTSUHT ol | T ATATSTAT Fo=TeTTebT FHAT ATZIH
U ARTA TITA T TFATGIA SR TeT TR AT TQTST Al 9% g9 396 ARAATS TETHT
A I RIS ATYE T qreUa! 43T |

iz
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o ) Wy g
Bitzrode Agalr / - W
fins ;..,-? o ‘;:.;t 4 r N
NEPAL i = o€ /|
o~ 8 - \
o Garaman £ Feva
¥ ~roE Ll 2 2
Siditan )\.’ B Bhadrapur. Nepal
ek e 4 K "n
" Tewlia, Bangladesh
an Aerial Distance — 26 km
m (N Indian Territory = 23 km
b g A
h) :
-
T (
Sisend l
B <
QAT
4
ua =

FYIT TIT Tgeare9Tdi=s @H@lid Dedicated) T FSTFE TEIET @I

HHIAH, TFATGL, I, IRA I F91 (BBIN) &HT Ueh ARifed e[ YRl q91 qeedad
EAH! AT TR T, e, fafard aar afv=s a9 TaH ARae JARTal TieeH] Saare
g faeaare S<h g Sied Al R &7 fHee adrsTwuas! faar | fafa=r ger/ smesar
FIHA T IS HHAGE (AT T FT ATy THRY ATSAHh IJeodiad AT TIH &4
qfeTs TWATEEAT SIS Aiehws; ¥ (AT AT Al TEehT &7 /390 ITh a9 §aaTe [aaa ool
o T gATe FoATad T Albrg, | I T AT 995 ARAH IAIAl Ao dHd
TATARAT SATTE FEITEAT HUHT S0 TSSH | I & [FHIT 7T R FaT [Tehedeeded & TF
fareFe TR T Aichrgy T (9) TFATIITRT TFATT=ITET el IIETUHT ATAT (I) ARAHT TR=H
FFATIT TAIRTST FATSIASTA AR Tgehl AR (&0 A=A ANTHT Tgehl I@H &THT
It &d A 9 Afeeg | SR gd MW WU 9eErd g eiedl, Sad, WRd ¥ 9T
(fo fa.amg.u.) &k JTeee Tk Udeh [afqw I9EEHT ATEAHRAT ATAR faed At g
faeieware amaTd T Fa T TFHT RO (6107 TRTATHT &A1 [q2[d SATIRAT 4T ATATH Jia=
3 |

)
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ARAH IY=H T AT TFATGIHT Froliehl AT TGal FHHAT Igehl @ | TR=H TTAdT faqd
GUd T 090 FATHT 39T ATEEHT TIAR ¥ 4% F GXA dlg &< TTHT T TFATILAT 9T THY
SRl @IT =T o TEH B | TART ATARTh, AT I 080 FEEAT 42 =1 (Net Zero)
FIEF IS T I TH G T TFATGLT T G 3090 FHHHAT A2 ISR Fled s T
AL AT T FHHAT WH B | AT Ih HAFEEHT STk el ITANENRT [ Iearas g+
TRT GRYEIAHT AR TIAT TFATSIHT FAThLUA oAbl AT AATTF TGl AUhl TIATS THA
AT &I T &TAAT ITIh TARUFE ] FaT (900 T T 97 A 7 TArag ool
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gl &7/ IEEHT IJANEd (a2 Foflehl SISy qar SATIRAT Fedi T TC G | I
fo.for. amg uq. SUEHHT & fa9d SATIRH fGFE T TAR ATSHH! ATATAdT TTHT FRI
IIREd 2 THRYT AT ATATSTAT FooATATHT TS Feb AT TATAehT AT ATT THIY FT&T07 THRTATAT
S qHIg TAT Sl GIEATHT AT AT HIIGF AMad §, |

AT foeaT aferor R & aE famd aeier 997 faer T faga sarers aiaefear
fam aferor TRl 91@avde (South Asian Power Pool) 1 fHHIIT T F==AAHT AT IS, |
TERIA FSATATH] ATe § e, NI aAeH /T2 Hidhe, Uhafaadr afdd, f=quaa gasi
afdfthdhe, ATfe AT FAFGEATERT AN T ATY(HT ATIRHAT (q2q @RE T aedq nad T
feres, | fa9Te TR, IR AT TFATGIHT =5, & (Renewable Energy) STehl HIT SAcATiI®
HUH FaT IERIAHT TATTHT IATEd BRAGF A THT Tod I AREAT g7 | aqd, Iheror
TAT AT T b (G2 ATIR AT 9T AHIG I T MG ATTATTA SATMIAd FReAT
I T TS, |

T THRH TedRT T TEHTI 3T0 TRTATAT &9 B Frofiehl START qEH T A (=l Fraq
(Net Zero Carbon) Ic&siH T+ faemaw Fwfad Aadewd TRl 98 @1 ¥ I &4
fafire Ut araTERUeE FET g afET g |

<1
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.  giv=: e feme s

ICIRT ATHINAE qAT AT qepraept MaRETer qa1 fqeaeandt ®9dr dcd=d ATaeds aEqhl SIHT
Al HEcaqU IHET G e G | Fog ¥ Faaad Sl Tgaeh s (a3 Fel Iehard
AT WA A9g fqeaafy § S yHE fawme ®9Er g mar g 1 Key World Energy Statistics (2021)
FRT YT T2 FER 99 5.9 993 3f@ a9 $.9. R09R q¥HSH! FatgHT faed el Aiq (Total
Energy Supply) R.¥ Ul ST&TehT AT JEhT TETHT I qRad ATTHT G | GIET TrasdT, FHofrdh
FoAT qeAbl AR ¥& qiqeraqare 39 Tqeraer sl dfawg A Higarsl ART 99 %@ yiqerd af@ &
GITLTTHT AT T | AT FAATIHT, TTehlceh TTHHR! ITANT % Flqerdang I3 gqerd, STaAfaed 9.5 gfqerdarg
Y ITTAETH FEhT IRAws; | AUTAHT THT STATTA ST ATHT faehTeept ieT fergeaept sraeqran faera
FAT FATH! ARTHT Fear gig quar shaust g | faaa seamewar afg g ard fasa afwson, fasae
TEATATHE TANT TAT T WRT T ORI ATI(AbT SEARATIH T ARATHT FIAEE A0 JfgUep!
g |

7 TR aHeT FATeEd qeerad a7 GRTATEH [T a9 qeata T que aRergrr fawa
T, R0%Q qIT fq3q AT, 040 FRT UILT [acel &bl [HaHAHN [Pl qieepeq T TRy
fer | |rer afveddr aHiteH fa 8. 040 AreHAT faRa weee MaRer SRt MeHTEeAT quaET saen
FHINTH A FRPRGRT (a7 Heqd Moo AERTH T&MaaT RO {9y | qgify, Sh AanTe
HTIPRET T PR 99 [F9d ITHRRIATS AN g [qqh! Hed 3R MR q97 TaRIEadT T1aw
AT afad Tedr 2T | ST TuTele! e fasrae A TF Aecaaul |ema=el ®IHT qiear Tr
TITHT AT FApTERT AT STATITAATE AT @ITHT AT (HATART TFATEAT FHAATS gRaaTd T5
T TXFRGRT (9. 304c AE@AT FaAEadgd faem |difd, 04%s S aRuer o | 9w Aifqar
STATa ! [aPTERl AT TIeT (FaTHE 4T (Regulatory Body) TITAAT TR AT Jooi@ HUH 573,
| STEH! Haed faga @ivg MR 79, IRt faga #ee« ¥ #ias (Wheeling) A« g T
T g, Al Joedd TRUHT T |

STATaA fqerd Hifd, 045 SR AR AH 7T T A9 GRFHRERT (G2 [HIad AT U,
R09Y 9T fq¥q HaHA AAnT FATEe, 00y gHH fagqa &kl A, wentad qur aFisd
fepToreRT ®UHT STARTRT o [ & R09% AT JomE W AR o AT | Afeel fawpa fHaw smamT
TATIAT AUHT ¥ (AR) T TR T G= TGAT AR G | T FAIAT TaTeqenl fazd ater faeeme, faear
¥ JAGTHT AT ATARTS Hecaqul ¥ ATTATah qHeT FaTe T4 A2l & | 39T qHigH Tk Aol
GEITh! EAHT T (a7 &bl Hd faeraedl M acmaeas B @eefl, fagelt qar FHeir e=er
TS Jagd qar aaa 78 faaaer & fasma 79 aods qeg JnTel WHl 8 | G879 fawqa
AN TAATCHS YA TATTL &1 G Tl 3 | FTAgqeH arereh! feozra arrar wraef, faeefr qeon
FSiT &8 hT 3T IRATITAT T AUHT G T Fadey Aied Ada-= 99 Bhanefia g7 18 a9 gigar
FHT ANTETA qIH] ATET 3 |

Y TR, AN TATHHT ATEE SERT T4 AT ITHRTATS Gagqes Ua Uiy ar qeferd
FIHT ITHET T IS ATThEpT Jengfaq feamss s fafae #res smie Jersdssl g | a3
THHT, ATANGERT I i auar Jure fas@ e dfedr (R0z0), faz@ IodhT feq deeroresaedn
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frafiteT (R050), Key Performance Indicator (KP1) Manual for Monitoring Performance of Electric
Utilities, 2023 o1 faga fadzor T Heamesa! A& HEAAFIE MU ardl Mame Iuaues
TSTAT TR HTATAITHT THA ATSTHE] TTET G | ATARTATE TR T TRE! Ahadrare faaqa eaet
AT A9E AT &R T (GpMg T ATH ARTRPS LRI AEaTIT T ATIR GoAAT g8 TEREh]
Fataed B | AT fa9d AET TEiead A g9 ARG T Y/ ARATEwd GEhd TR AR
AT TAFAHE YAl a7 AGLRITH YA Ug [qhradig Jiedred T4 T FPes e derlal o |
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JER TS oy f. TR @A FIEH HHAT AT
(Transmission 33 &M (Substation) :

Line) :

foga Soared @ | AT %o el % %Y FrmEre ger

WT /AR FATATRAR] FHHAT AR ATTAGE I AFATE FFAT TR GG TATER! Foaer, foga
Te, ®ald ®H, @Edre, [F9d e ®;, TRHY, e eARE We, w1, €Wih o @y,
FHTIVE, AeA dle, e, AMGH AATATH ATHHN [qgdT | HA §0,909 33 T X SARAAT FA

%3
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39,355 FaT AR ATHAER TS TR AR ATAe®d! a= GUSHT 0 a7 7AdY WS TRl %30
fepelraTashr TAT. IFTRATATE 4,200 Hiedsl TR 33 & HI. TR ATSAHAT SATSTRT SATHHRRT I AT
| AR ATAE® qL-94 [ETHT qrgaare 9Tl RIeRTe T@Ted Xl T ATATTAT ¥ qRAR R Ueh!
qraT |

U : A AT IATEH FEIHT TTHT TAGHRT a1 AT FAdIE B (a8 ATTHN I3 |

T ATATSTAT ATATHBART FHHAT ATATSTATHRT AAAIEEATs ATATSTATR TATTETRT FHIANART FTHITTH
FIIEE AUH TR [HATTATHT FTHA g HaeTT Egua P27 | 99 YRt Arasaesd [aig=
THA TAT rasIeh FLATEE JANT TREH STHEEHT UE Fridd S AR Wlve TITIAT T Fichr AT
a2 | 79 AT AIATCHT AAR ATATSTATR] ATATh 0 PhaThades (Ar@rardd, @R, e
IATEA) dTE g9 AT T Fichel [AUAATS A AAR ATATSTATHT THT AN T AleheT AU ATTIHT
TET ATATSTATES S JEATEHT ATARTh T BRATHEATIES 9 T e T Fih ar@dr |

A Fel : T FATHAAT fai=uept afeEres A= 9 (%) F1 qi@R 7. (1) T () AT S|

R R A-g TAfTT AT

TS [STearepl &1 TMSUTAHT, TST o &, SSHIAT AARIT TEhl L¥ FETE &Hardl qu¥ ara-a@
AT ATTSTAT [T BTZgaATaR HFIAT [AMASERT TG TMXUH! &l | ATATHAR] FHAAT T AT
AT sra=amaT Teel T |

SESUE EEEE: ATATSTHTRT JTR :| 39 J% T 9= (ROR)
& WY HmETe TaGF oo aTggTEr #Fe fa.
FTIMRE IdTe | R050/R/5 AN % 90 AT 3% H(S
& Tue fafa ;| (Farond)
e forfiwaes !
U (Dam) : | 5.4 4. @1 Broad Crest | foard & AT
Free Flow Gravity Weir (Power House) : | 49.3 f. x qu . x 3.4\
<& (Intake) : |3 T 3 A x QU f =r TareA R 9aT Vertical 4 jet Pelton
Side Intake (Turbine) : Tared
fefafecg afaw | R @aT Chamber 9U®r S EEEES R aaT Synchronous 3-Phase
(Desilting Basin) { 900 M. x 90.% M. x .8/, | (Generator) : 31.765 MVA STH¥ax
REANE] Yqus <& M. @ s M REECHE] fepfray Fereae™
(Canal/Tunnel) : | diameter 9T Inverted D (Substation) :
ATHRB TS qo3
fewiren femamst | R .2 #HS TER ATSA % fo.fq. @rEr
(Design (Transmission | 93% &.f4.
Discharge) : Line) : EEERIC
2% (Head) : g3ouy M foasra Saarae © | A e el 39%.%53
RTTraTe guar

%Y
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YT / QIR ¢ ATATRART FHHAT T ATASTATHT [HHITHT Y FTTT I AGEebebl T ANTHT 3 HlgwATr T
HATATSTATH] (THIT T g SRRl I AT | I8 AT FATEITq SEEardy q97 &H
giafaferare &+ faars AT qrge |

I : ATTSATHT GESTT TSTaS &3 T&T TTviTehl FeTad SRaUehl T |

T @ ATITSTATH GESHT SMGUHT TR FeTae I [aFFl Todle (s T IRILATT AT AT
AT T T AT TG ATATSTATHT [ [EHT GRETHT fauaress, a7 Iearar T Aieaeraaar Faniia qur
T Aeer faguan faa

AT FEN : TR ATTHAAT @l dleare® ATqAT © (F) & q@R 7. (3) T (%) | G |

3. A% €T T AT ATE ST

TATH STectTehl AT TIRUIABTHT AT Tgehl ¥, Y FIMATT &THATH! AT QAT AT TATTIA ATATSTAT
[T @l BTEgMaTar HFIAT [ATHESERT YAGH TXUH! &l | T AT (Hid 055 RIS q TdeTe
AT JTATIT e ATTHT B, | TS Gl [T bixe Koo . qf=r Gretmept (A a9 srareterest
TAIHT IR & el B |

SEE ECIE] HTATSTATHT TR ;| T 9% & 9% (ROR)
&7 ¥ Y HTETE TaGF fewTer e BTEgaTeR
5 AT FHHT e,
I IAEA | 3085 /99 /9 AN T US FE 53 A
¥ e fhlq
e forfiwaes !
€ATH (Dam) : | 909 f&. TET Concrete EECRIE Surface
Gravity Freeflow Weir (Power House) : | ¥& . x 90 f7. x q0.& .
a® (Intake) : | R @er 3.3 9 x Q. . &1 | @arsT (Turbine) :| 3 aar 940 fepararee
Side Intake Horizontal Axis Francis
Tared
fefafeeg afgw | R @@ Chamber ST KD EEEd 3 9T Synchronous 3-Phase
(Desilting Basin) :| Dufour type (Generator) : SR
qosf. x .34, x 35¥M
REANE] 3¥o 7, @M1 3 7. x 1.0 | Ferede faednl Fereder T
(Canal/Tunnel) : | 9. ®T RCC Rectangular (Substation) :
gS¢d Y T 0¥ . T
¥t ofg e R ww
diameter 9TeHT Inverted D
ATHRB TS qo3
fesiren fe==mst | R FHSF TR TS 3y fe.fa arEr
(Design 33 &M

%
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Discharge) : (Transmission
Line) :
€< (Head) : o5y fu. frga Ioare @ | A deT eIl 9.43
RRIEICARC

YT /AR : ATS @Al AT TAraqd AR A= [edT 490 fharare erareT 3 aar Tamgaare
¥4 HEE (99 IR g4 WPl AFbRI Grgdl | Iodtied [agd bl Hreleil gefel gaal
T AMGUHT SAAARATS (I e T Thl ERT Ith AAIITTH] IUIT THGATS SATAHTU
qTSAT | T ATATSTATH] ATGHT T TATTLT IcATa 8 FAHT TTHatereh T T FHAREE Td ITATETH]
St yavg T FHANATS (TFER IHTCH I8l | 9 TAtadqd ATATSTHTHT HFIIehl ared argel
YT AIRURT 7GR bl T4 FRAT AT v fg ve fy fa° afguasr deres worgs
ALTHT dfegg TRUHR! qTSAT |

THEAT : AR TAAIEEAT ghYe A AR T I g Yol G areHr fS=man et
ATATSIAT Farad 9 fafqe S qa7 faig GRamewdre (Ul Hur AT aig &5 TR, ATATSTHATTS
ITErel aTg HHA TRIR TAT ITAhTS QT ARTT I ITTHT, T 095 ATAHT ATTHT ATE gaTs (2T
IATET g4 A ARl AR U], AMG FRI FFAAH AMdE I qGT Ty FHEAT TLhA
FHYE YA ST GEATT I g Isiara Sebepl HU TAHT T, A AMTcd FIHRSE T A ATH JTAN
T ATTHT FTAT @ FH g TS FFIAS ATRT AT T G T FTHHRI I ATH 3, |

LR @ I AAGIT ATITSTATHT FBFAT] FTed TS bl AT T4 faer fagusr faar |

¥, AIE QAT FATHE AL JTATSTT

ZATH FSTectTeh! FATET TRATAFIAT AT TEHT & FITATE ETHATHT HIE GIeT FITEHE STATTI AT
feaTedr T grEgraER FEIAT [AfHESaRT Yagd TRUH &l | I8 AT |5 @Al ardr Stdraead
ATATSATRT IeaTae [eane w9 . M. 2rer udg | a9 s fafq qoey @ ==t TaEre
AT IF FTAET T ATTH G, |

foteer ATH HATATSAATRT TR ;| T 9% § 4R (ROR)
T & HMETe TaGF fedTer Srer@r ETggraTaR
FHHT e,

ATIRE ITEA | R00¥ /93/3% AN T q Fd 9% WL

q& MR AT

& fadioares

ERCED Qo33 fa. @mr e fr | faea e Surface

(Penstock) : diameter 9T Steel (Power House) : | 1% M. x 99 f. x 94 .
Penstock Pipe

Zared (Turbine) :| R aT ¥300 fHdm@TeHl EREGA 3 @27 Synchronous 3-Phase
Horizontal Axis Francis (Generator) : SR
CEIED]

%%
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TEX/ qTE ¥00 fq. @mHr 3 M7 x 3 BEECHE] MaF AL
(Canal/Tunnel) : | f7. =T Covered Concrete (Substation) :
Canal T 900 fH. =TT
q.0¥0 . diameter wTeHT
Steel Pipe Siphon
fesiren femmst | Q% ¥ FHF TERI AT 3y .9, arEr
(Design (Transmission 33 &M
Discharge) : Line) :
2< (Head) : 9. ¥y . faga Ioamed @ | AT FA Fell ¢ ¥o 349
RTTTaTe "var

YT/ |IRCA © WIS QAT AT SAAGd ATATAATRT THIATE AARTTETHT Hefhad FHaare @il Hrg
DS STAGGd AFTSTATR] (Fgd TEAT 3 92T ¥,300 [FaAare &HdqThl TeSTAT el Jquvel
AATETE fad IATEA g TRebl SIARI AT | IeATad [ad Aiidehehl Prefell BTAR! Fgdl AETAH
THEATE TSN qedl | T ATATSIATAT FFIATh] ATed alshl Fawdl RIS qrgar |

U : AT Foarad T fafqer S Jan faxira dxeamesare fausr o = 9ig &4 T,
HTATSATATS, TGN aTs HHA THIR AT FXARTE T&T AN ST TR, Td 095 FTAHT ATTHT AT
QLRI TS SR SR TIAT YT g YoiaTe iehebl | <[ThT T, A= QI BRI I AMATHT
ITART T ARMHT THAT G FHH g9 T5 HFIATA ATHRT AT T GaT T SATHBRT I AUHT 3, |

QAT : TH TAGGA ATATSTATAT FBFIATH F1SA ATS b AaedT T a9 [@3ual foa |

Y. HITedr PIYT-q STtaea ST

AT FTecATehT AASHT AT TEehl 9% FTETE &THATR! WITea] FITeAT-9 Sefasd AT 97l araR
TUE AN SHAHE FEAT YrgHe fafqaegRT gaga TRUSr &7 | ere fHaond= a9 smarerer ot
R0%¥ I ANET 30 TAATE ATANIF ICATEA T IEAT TR 3 |

SESUE ar HATATSTHTRT JFTR ;| 39 J% T AR (ROR)
&THT 9% HITETE TAGF AT ATAX TUE AT
SHAHE FFAT U1, feT,

YT IATET | R05% /% /30 AT LY TS 90 ATE FHE
T A fAfq ;| (o) SR
& fadioares
U (Dam) : | 900.% M. x 3054 . x forga T CILRE]

324 M. Weir (Power House) : | qof. x 9z.9f. x ¥3.:f.

¢
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ek (Intake) © | R Far 3¢ . x 24 M TaTe (Turbine) :| 3 @2T Vertical Axis Francis
Horizontal Bell-mouth Type CEIEG]
%I Intake
fefafees afgw | Underground horizontal ELEGES 3 a1 Synchronous 3-Phase
(Desilting Basin) :| flushing type (Generator) : SR
RELVAILE: jwoo 7. & & ¥ A FIEH [Tl 3 & Ferede™
(Canal/Tunnel) : | diameter YU 239 ¥&S | (Substation) :
feviren femamsr | w& =A% TERI AT 9.] fop.Fq. @
(Design (Transmission 330 &M,
Discharge) : Line) : fewrer afera
2¢ (Head) : 3¥q ™. faaa Saamed @ | afie & Fell © 1¥UE ¥O
NTTmaTe "uar

YT/ QIRGL © ATATRART HAAT TG ATATTATR! (FAHTTHT 90 Giaera Uaifa Wgdebepl T AU TRUERT
HTAR ¥ FUA ATATSTATH] [AHIT FF g SRR T TRAT | T ATATSTAT B d T T T e
e T giafafaere & faarg At agud |

QT © BT el AqUHT |

QTG © THITHET FHAT ASTATH F(ATEwdTs ATASTATERS] AT GHIATAH THITTH FHEE
AU THUH! MATHAETHT ATITAT g a9 (Ul T | HHTOmE M 9% HaTe eTiarel Hifder
FreTeil-q STAfaad ATATSTHHT £00 T 96l FHAR qIT FHANIEE HUXT Il argUeblel Jqrell dar
AT YEIATE G GRE AT g el Heqd AUl ¥ ARl A& AR FiAiaeedrs qeeeh!
farsz e qAfa=R T Gehra f€gar |

H PN : AT FTTHAAAT f@F=Uepl dfeae® A= © (%) & af@R 7. (4) T (%) AT & |

%. el WISl QT FATag AT

qed [STedATehl HIAT MSUMART T FEHT ARANARHT AATEIT Tgehl R0 HITETE ETHATH! Tl HIGT @l
AT ATATSTAT HIET I [ATHESERT TagA TRUHT 27 | T ATSTATRT TSR HIGT ASATAHT, TST
3379 A UGy A9 99d e FEAT TRUNAH, g7 7 3 d=a91d 65 | Ih ATANHATR ggaad
HRANE TTELHFAFER] ¥ 0% {7, ATHT AreTUTITE 2 YS! el ATdT AT |Gl TTSATARTHT
TEE W ATl HEAT TRUTAHTHT T8, | AT AT T 8 4R.0% . Wwehl § T ;r=dee uean
Wi @ f. fa wr w3

et EER] ATATSTATRT THR ;| T qF § A% (ROR)
&THAT 30 HATETE TAGF HIET g9l o,
I I | 005 /% /9% AN L - o

& ekl Al

e fafiodres :

%S
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AT (Dam) : | ¥o fA. @THI Concrete EESIRIE FIATT
Gravity Overflow Weir (Power House) : | ¥¥.5q 1. x R0.53 f4. X
.Y
gvaeh (Intake) © | & 72T 2.3 9. x 9.4 9. @1 |@aTeT (Turbine) :| 40000 fFaTaTE Rated
Side Orifice Intake Output WTHT R =l
Horizontal Axis Francis
CEIET]
fefafeas afg | R a1 Chamber 9T& SRR R &eT 12.5 MVA S
(Desilting Basin) ;| 993 M. x 9% . x & M. (Generator) :
3B M x ¥ A xqo%
%1 e
TET /TS 31R09.5% . @mT ¥.oou A | e fa I3 Gl TSR fer.
(Canal/Tunnel) : | diameter U@ Inverted D (Connection T Jatgd Sefaaa
ATHRRl ee¥d oS Point) : ATATSTAT ToeAT HTST Tt
festren fewmmst | 9% RHS THROT AT oy .. @
(Design (Transmission 93R &M
Discharge) : Line) :
2< (Head) : 59,9 fH. foga Ioamed @ | AT FA Fell : 999.¥0
NTTmaTe "uar

YT/ |IRILT & STAATHART FHHAT ATATSTATS FHradTae THINTH Il JeATET TRl T2 fa2d TaRuash
A FUATHAT [9=q ATITHT el HroleeTaehl THDT HRAIH! ATAHT YT FAT | [ARI&T0rer! FHaHT

OTHIRl ATATAATHRT HRU T3Sl AT TG FoATATH] Ighl ¥ 9<h 2areddle % 5% HImEe f&ed
ITATEH TETEH! FoaT | Teae, BSvd qwe, faad [eenad TR FHAT JeRT-hyHT-aRTeS TSTATTET

STSTHT AT ATATSIAT TEAHT fedTael AT el ATTHT Ieehl GATA T ATATSIATR! AT AT
TAATCHEHETH] FH AThad TRTH ATATI FFIAT T TebT A9 ATAR TH ATASTATHR AT
I=9 g UH IMGw5 | FFAHT AR e qOGHT ATUH! (TSIl THATHT HRU ATTATIT HTIHT

g TUHT f@ATSel T&T AN A& TUH! &l | I Tkl AATATH Al FHEAT qUIETH] FHTEGT HE AT
QURETHT FSATTAT el SITABRT I FAT |

THIT : FUATHAT [ ATqAT HEl Hral STl THET ARAIEH] SATAHRT I AT |

HE © AT (F9q e, Tgaa qa1 FTFT URATAT Fal ol i TSIl Ar9 3fae T &
fepfarept qrea a8 el AR JAHigeedrs 91 SrSewnl Afads qred dre oqrg arq
frgem faguent fadr | @ fav@ SodTes SATIEAT AfFaTd SERar TRUHT AAATAR AAARITITHT
FaAfaaR e ATATERIT THTT AT FITAGTHT ATFTSHITTHRT TeA=Rebl TLETUhT ATHT erRaT HIGHHT
QAT FTETaw! 40 Fqed THT MR @ATHT Bifedda T I8 qrdiT A greaa q0 fqera
qT GTETHT BITSUHT TSRS ATATSTATHT F(AITEETE O AAMATIAR gl HIaHAT Grefre!
FeTael 90 Ffaerd Il fReaR @iermdT gred fMaerd fagar |

RN
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AT PR TR ATTHAAT R@TeUepT qieaves dAaa=l @ (F) & di@R 7. (9) T (5) AT B4 |

©, faeaqR-q |1 SAfagd AT

TERT HETTRITAHTH Frgard Fd & fb. [H. &1 AT Wb TH T &1 SRl [asaqy @rerHr
W 9 iR fepmeamia [T v 4 A9TaTe W Tedl SR § A SAtEasa AR sedaad,
TSE qoe, [a9d e, fe=are T I¥qul FREET k] HeT i RaTdH, a8T § &, T, s @rar
ETHT UGS, | T ATASTAT SRTET 22Ty S9a~d ¥l fAfaggRT Yaga TRUHr 2 |

fSre=tr HTEh ATATSTHATRT bR ;| T d% T 9% (ROR)

& ¥ Y AT JaGH A ETSgMITaR SHAH
FHAL [T,

STATE IATEA | R0%% /% /% IR T 50 FE

q& el AT

e fadiwares ¢

4™ (Dam) © | 30 TH. TH0 Stone-lined fara T Surface

Freeflow Weir (Power House) : | *3 M. x 99 .

Z=a% (Intake) : | Side Intake with Coarse Rack |@=Tg= (Turbine) :| X @aT Horizontal Axis
Francis aaTg=

fefafeeg afgw | R @@ Chamber U KGR R @aT Synchronous 3-Phase

(Desilting Basin) :| Dufour Type (Generator) :

TEX/ qTE ¥R 4. @MHI RCC Closed | |areaeT™ AGATT FATA

(Canal/Tunnel) : | Canal (Substation) :

fesire fe@st | ©.3 FHS TR ATSA ©q f.fa. arEr

(Design (Transmission 33 .1, fowrer afee

Discharge) : Line) :

2€ (Head) : g9 . foga IaTe @ | AT Fo Sl JR.33
RTTaTe "var

T /| : T SAATAATA FASTaqR @IATHT AATAT GME=T el Geq0 qar fasraqw fo=me smavstamet
TERATE I AT ALTRN IHGHT STHART T qTUHT gATN U GIATHT ISP F@Td THT g TS
IATE IRUTHAT qAATCHEETHT el a9 Uheadl Haq T AT T&aq IE@UH G | T
ST 3 f6. T7. A1 fasTaqR @reme 8! IR eTsgidTar AT Jdl qarere yared qa<a
& TUHN T (IR GIATHT @ e T A aHl AT STHET T T G169 a0 qor
fasTorq® fe=ms ATATSTATENT TRRIAT T T ITh I 2T BTEEITER ATATSHTETe Riers quafs, fasaaR
q AT FTATTIS ATATAAT FANT T T T ATAAATS T¥eh BTSSR ATATAATIT TERIAT T B,
T TR TATSTATA TRITRT T |

TG AT e &Fale A= Gesl TeaHl el a¥ el &Aare Al JUH BRI &l el
& RIER [ISIqY GIATHT a3 T AHHRIT ATATSIATS] TATeT (6w TEATEAT =9 I8ehl SATHHT JTd

o)
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TT | ATATTATS GIATHT HUHT RIER HALATITHT AT AT T0aT @ha T 9= A7 HH=RT IR
T T ATHIHE [ALATAATHT AT R TS ST aaigAdl qfd el Tepl shadr |

T ARSI AR TEROT ATSTHIRT T9Tel [ TR oTehl qeedaT AT faed J{Ro T gl a7
AATSHTEE HINRe®! TR A3 Hraleld THET TIHT AReh! T ATATSTATA heddTdd THINTH Il
JTATEH TRILH ATAHT I HAT |

QHHE : BT el THATE |

R @ AT FAATIRUIH] ATTqATdd HeLe dTasiieh ae®T SASUshl gAarel ATANSATA agdad,
WIS AT, =T T2, T WIS URATHT Tl FISAR BT AT Tabl q@Tel (HHTOT TR FRIETT TS
fger fegdt | |19 QRATH AT ARV I° A (qa=re fafareves sqafead ggad sie™
TRF EATA dcrd AN aee fafareies =afd agd S$6-3eH 8™ T fHeer fagar |

AT Pl T ATTHAAT R@TAUehT qieares A=l 9 (F) & dr@R 7. (%) T (10) AT B |

&. AIs QAT TATagd AT

SATH [Tl /IS TRUTIARTAT AATEIT T8ebl I3 HIATETE AAATH] HIS @rell STeiaed AT AT0AT
AT ETSgIITaR AAdSERT Yaga TRUH! &7 | AT JTAadd ICATET drgebl ald & TATH [SToTehl HIg
TROATAHTIAH! a8l o, 3 [eIq FHRAT F@fead B | ATASTATHl RTeHE TRAT U5 a0 {6
WE G AT I 78 R4 7 w@H g | A9 dreEE faEdn werars e faad e
TMEHETT AT AThT T JUTATHT ANSTHT B, |

SESUE ATH HTATSTATRT YR :| T 4% § A% (ROR)
& R FMETE TaGF TITHT ATE BTEgTaR fe.
T IATE | 0% /99/9% AR T3 A R WS
T Tl AT
e fadwares ¢
TATH (Dam) © | 9.9 f4. @MHT Concrete fa=a & EEEILRG]
Gravity Dam (Power House) : | 3% f. x 33 T, x .9 fa.
Td® (Intake) : |3 a1 UM . x & . #1 | T&TT (Turbine) :| 3 a1 Vertical Axis Francis
Frontal Intake, Submerged, EEIEG
Over the undersluice
fefafecg afaw | ¥ a1 Chamber wTaT S EEEES 3 2T Synchronous 3-Phase
(Desilting Basin) ;| 94 fH. x 9%.4 . x 4.5% | (Generator) : 9170 KVA STHvax
7. Conventional Flushing
Type

*
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BRI R . @™l 3.5 M x & MEeh AT
(Canal/Tunnel) : | 3.2% . Inverted D (Substation) :
ATHRB 2T qo3
fesire femmst | R3.%3 &S TERI AT 99.% fop.Fq. @
(Design (Transmission 93 &.fw.
Discharge) : Line) : farer afee
£ (Head) : 1R9 . foera Saaras © | o | el qIU.Q Y
RTraTe "var

Fed &H, 2[Ag af9d ¥ TSAH FTFIH] T A0 RS 97 | AT TAtaqq ATATSTATH]
TSARIP! 3 q2T TATH T FRAL Tl T 3R HATHT AMABTATAR AHT ARl ar@al | fRrerorer
JHIHAT YTHTRT AYATAATHT BRI 3 F2T TATZAHY TIET WA TS IooATATHT Igehl gl | ATATSTHTS
FATE THISTH Fioll IeaTad MRl T fagd TaRordsh auarHar (qed ATIaHT FroeeTebl qHeT
THTRT ATTHRN YT AT | ATATSTATRT TSTHT T [ TEHT G TaT FHART GaTgUHT T JLET q4T
FHATR! F FFITEA (O T T STSAT A1 fe o, TRy Stere Iiewsr qrear |

QHHE : BT el THATE |

LCHE @ [a9d SR ATATITHT AT STl RS TAATAR ATHITIAD] AT R e
ATATERVT TATE HeATSH YT HT AITFTaHITHPT =T FLETUH] ATNT GHRAT HIGHHT YRl TeTaeh!
Qo giqerd 9T R @rer T @ifeda Tadre I8 araid ATASAre Sreaad 0 Jiqerd 9T @rerdr
BITSUHT TUATSTHI ATATAATH TAFIEEHATE AT FTAETTATAR AT HIEGHHT @IATRT FTEThT 40 FIqeTe
arl R @ gren e fagusr foar |

A FEN : TR FATAHAAT fafaue afeEres = 9 (%) F1 at@r 1. (99) T (93) 97 S |

R. HATE FTEHE AAGLT AT

SATH TSTeeATehl ATS TRATASBTHT HATEIT Tl O HIMETE &HATH] HIs FTEhS SATddd ATATSIAT ATTHT
ATE ErEgEr [AfIeSERT Jagd TRUHT &7 | ’Ig JAtaed el (g dexare Hierus dfudan
qITRT TETAATS el 3,99%.5% 9. AT GT T ava 7eY Whd 0.0 (7. =ierg T ¥ .9 f7. =g
RRITF TATTH G T ITh TeTddrs &R, M. &l d¥arg qUHT d\adr IAes TgIHThd fasa Tedr
TS TRUH! TATGTAT GATGUH T | TII IAad AfTehd® 9 Fmane faada seiars ¥ f6.fa 33
F. AT B [IFq TR ASAATRT HIs AU qedl T ATg TSRS AAqdd [eare Joaled dIh
Forrers 99.% fob.fr. @y fewer afeaer 933 F1. F1 TERO ATSAHTRT WEd GERIITHHT JaTE T
FTEAl AT JHRIT JUTCATHT FHIET TRTRT |

ISEIE ERIE] ATATSTATH TFR ;| T 9F T % (ROR)
AT 9 AT JaGF AT A5 BTegrarar fa.
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AT ITET | 063 /90 /3% AT T3 A R WS
& TR AT
e fadiwares ¢
grewsia ¥¥=ar | Canal Diversion Structure fa=@a T Surface
(Diversion (Power House) : | %9.3 f. x 4.3 f. x 2.3
Structure) : ka8
T8/ qeS 354y . @THT Headrace ZaeA (Turbine) :| 3 @ar Horizontal Shaft
(Canal/Tunnel) : | Canal Francis Zaie"
fewirew femmst | R3.¥ #AF SREGE 3 a1 Synchronous 3-Phase
(Design (Generator) : 2917 KVA SiH¥ax
Discharge) :
£¢ (Head) : ¥Ry A e UIECIC et
(Substation) :
foed Saare @ | ATt & el IR AT 99.% fop.fa. <
35.%¥ R e guar (Transmission 93R &M
Line) : e afere

YT /AR ¢ T AASATR (F2d e, D=ars, TAeed T a%, Godl FAd T Rldd TR
FART&Tor TRUHT I | T AT B ATaeaHITTH ol ScaTad TReehl ¥ faad TaRud® auareaT
forera ATafeTAT FroTeeTebT THTAT TTTHT AR I AT | ARl gSa T faed Tedr Je=rd
HUT FHAR GITSUHT T GIEAT TAT FHATIHRT FTI GFITEA (L&A T Fe SISAT A1 &7 fo o, e
STETH Ul qT34T |

LT : T del THTH |

PhE : fa9gd IR ATATUAHT AT FIAT TRUH TAATAR ATAAIAD] AATTH T
ATATEARIT FATT HeATSH HTATTHT AMFTAHTTHRT TAALPT FETUHT AT GRAT HIGHHT GIATT FTTahT
Q0 giqerd 9T AR @ierT gifeddd Iradre I8 arafd ATl Sreaay 0 a9 9l @l
BITCUHT TUATZTHI ATATSTATH TATfIEEeTs AT AT GFRAT HIGHAT GIATRT FTETdhT 40 FiqeTa
Il fAR=ar @ gree s feguar B

qT LN TR ATTHAAT REfeIuept dieaves =l @ (&) & di@R 7. (13) T (1¥) AT 34 |

0. R T FAfaA SATFSAT

TeHT TSTeeT, SXE MSUARTHT AT TEehl 2.¥ HIMEATE STHATR! RSN @Il STAqgd AdreTAT e
ETSSIITEY SHAWRE FFAT [AfHeggRT Jagd RSl &1 | 79 e JAned fgad S
FIALHATE 33 &, 9. TARU ATSAHATRT TeH! [0 &g Al ANTTH B |

‘ﬁﬂv_vlT: ‘Q?ﬁ

‘\‘HIH\IWI"IIQH FEJK i‘ T A% T w (ROR) ‘
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&THaT ¥ TITETE TAGF ST eEgmTER AW
FHHT e,
TYE IATEA | 308%/09/90 IR T %0 HS
& W AT
e fadiwares ¢
gAY (Dam) : | 3 fA gETE T Ru M Tgreq (Turbine) :| 9300 feFelTaTaer R aar
TETSH AT Horizontal Francis Taie=
gd# (Intake) : |3 . x 9.9 M. Side Orifice | SiM¥ex R aar Synchronous 3-Phase
Intake, R @ar (Generator) : 9440 KVA S+
fefafeeg afam | R @@ Chamber ST RELCND TR qEAEITH
(Desilting Basin) ;| 43 T, x 3.4 . x <4 M. | (Substation) :
EELCC] 3coo fq. @M 9.4 . fesire fewmst | 3.5% FAHSE
(Penstock) : diameter WUl f&aeT U9<a® | (Design
Discharge) :
£S (Head) : 2q.3R fa. faera Soames @ | aTftier e el QU933
NTTmaTe "uar

T/ | T AR eeaad Aifas fageay A a, a8 7. & Aauedr ehl RSl g 3
M. 9=TE T _Y TR wETERl A AT 9Tl ST TR ATl @led-a78 T HargH-aersy Aiel Ated
=T AT Tiwedn, stare g Teaw T TersgeH AT Hika Y3 7 dwrg, <.y A Serg 7wl
3.4 9. IETEHTH R T =R AUH aTdal (4R ool RTAdare 3.6% 949 4. 9id Jobrg o qHarg
¥ 539 M. wFrg T Y M g qusE 90 MR B werHeE Taeesd argdere faga I [EdEH
qIT TSTSTHT TS Y T, Aiferere fasd Scaras AT AT 9,300 fFararedT R Fa1 TargaHT aRTeR
FIST R AT TATZAATE 2. ¥ HIMETE o=@ IATEH g bl UTSal | T<0 fasa Icdre Wt fAeebepr
qTeTs 34 A AT derE argvere un: RS wehrgual qrgaT |

fora ScaTee AT Jedtiad fasd sAATSTT @@= At Aieust gawde e qurer faed g
foga Rfes few T AIedS FedielR =% W= T el T I Hledsl AIA 81 [Hed q8 AT BTH
TRET T AAFRT Al GiaUsHT FaTe [aad TTehurel FHATEE JTeq 24T |

GHET © T(eE Gl ANTTHT FEIEHT AT WREAE G Ha<d TATUh] a3 Sigsear A = are
FT FATEE [HATSH AN ATASTATA TH TRAR T faqqd A THRI TUH Flectdbel Sal arel
qTERT SATaT AT 8% o HRHILH] T ATATSTA] T THEETS AT ST |
R : ATASAT ATATHA T IL=ATT ATATSTATHR TAATaArs e Gohra [€gal

*. ST eregrarEar WA FFAT fa. BT T FEatd T fAemr fquer S arere Tafueer we
THAAT ATTHA g T EATEATATS HAAR T ARAR TG AT 9 ITIH g <hawg |

g. ST ETESIEY SHAHTE HFIAT (. I ATATSAT &l Tl e ale REUH AAHIETH T 41 are
eI Ifawg |

oY



forsd oA ATATeRT 14,3091 / 050 &I ATME Fidas

T, FTIATE qTHT ANTUDT FEIRHT T TRETE T AART TATTHT dR FAH=aT AT ¥ -Y T2 FeATE®

HATATSTAT 8 @ SHRITIH] A ATATSAT FoaTed THEATE TSN TUH TH! T THET @i
SUYH g @ |

o RS BESIIEr SHAHE FFIT {1, T I=F TSP deAeT, FRHBRI AfTabael faqa q0-9R queha
BTAGFH AT [0 AT AR Aol FoaTed THE SATFHRT TRTUHT FaT HIFTAT 9id aui-aoaHT
T AT T FALIT g9 a1 |

T, PHTATAT qAT FHART AT TITAT G AT TATGTHT AT TIT GRTEE AFTHART FHHAT (0T T

At ey IEUHT FHAREEH] TTEH! FHU THT FFAR T RIS TH ASTI 3@, |

9. AT ATATHIRN TATTIT AT

Frer@r e, foRT ST, 8T §. q A7 AafeId Wl WUk HITETE HATRl Hildedl dqTHTRIefT
TATT ATATSAAT HITTeedT ATHTRTIT BTESITER TATHISEIRT TAGH XTI & | TF ATATTAT AT FelSTwaT
AT oAl SHAT FTHT AT &l |

ot Irer@r AT TR | fufehg 39 o1F 3 fow
(PROR)

&HAT ¥Y& HMETE ECECN ATl ATATHIL BTSgdTaY
fe1.

IYE IHTEA | 095 /04 /0% AR T o A &R WIS

q& el AT

e fadoares

4 (Dam) :© | 0 . @€ Concrete EESIE AT

Gravity Diversion Weir (Power House) : | 1¥9.83f. x 93.2f.x %M.
Ta (Intake) © | % . x ¥ f9. Side Orifice  |@aT@9 (Turbine) :| & &aT Vertical 5 jet Pelton
Intake CEIEG]

fefafeag afas | R @aT Chamber sosr S LEExS % daT Synchronous 3-Phase

(Desilting Basin) :| 3% . x % M. x Q9@ T4 | (Generator) : 94 MVA SHeax

TET /TS w3y i @ & i FAEH fawiT Ferde™

(Canal/Tunnel) : | diameter WU §€<F &S | (Substation) :

festre fezrst | ¥¥ ®=HF THROT AT ¥ fop f. T

(Design (Transmission R0 &M,

Discharge) : Line) : TIA qlehe

£ (Head) : o33 . faea Saamed @ | e & Fell : 359,34
fTraTe "uar
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YA/ QIR+ HIfTecd] AT AATSgd ATATSTATR SATH, TATH Hrald &H, Jafdg g, B,
ESARI FTH, TS, U< SIEHS %3, [99d T, Frald &H, WIFATS, ATASATH] HTATAT T TAH
OGR! T (&T0r TRuepr foay | FATeTorel SR ATASHATR & 27 TargTHed R aaT /I dared
FSATATHT &l T ITh 2ATGAATE YO AT faed SeaTas Weeeehl (a7 a TIér THaAT Ua. 1 &1 7
ATETHINTH 3 FT AT FAATZTRHI T GATE 00 HIMETE fae@ Ieare suan foar |

AT AR ATAHTT G TTHT 9247 | Fa7q I AAfTI=AT ATard Sqa=ar TRus TaaTar
HAAITTTER] AR Tl ATATAROT TATT HeATF FITAGTAT THBUSTHISTHbT STA=IZehl FETTh] AT
JEaT GAHAT GIeATeh FeTaehl Q0 Faerd qT Ty @ Sifeqa Taem el A AR ATAAAT
q0 YiqeTa T GIeTAT SISUeh! foaT | ATATSTTehT gegaer T faad Tedr AETd guar FHoR GargUH!
T FRET TAT FHARIPT HTF TEATEH AT T G SSAT LA f ofr, .amrr Sem e faar |

AT : BT &l THATHT |

T @ BT bel THTH |
AT Pl TR ATHAAT R@TaUepT dieares A= @ (F) & dr@R 7. (%) T (9%) |1 S |

9R. AeaTtes Grar TATagd AT

urer faRra WIfIeRRorgRT Jafgd R FRMETE STHAT HUH! AcATdg Gl SAeAqad ATATSTAT TRTHA T2,
TG [SedT, [av] MQITAh!, 2T 7 9, AANAS @IATHT (HHUTE A HaEdTHT WWehl S |

fore=t - AT ATATSTATRT TR ;| T IF § A% (ROR)

ETHAT IR AT TG AT arATREfT BTESraTay
feT.

TATE ITATEA | ATF. R05/53 AT T 0 %3 WIS

& Tue fafa ;| Farond)

e forfiwaes !

festred feeamst | 93.¥ ®HF foga T AT

(Design (Power House) :

Discharge) :

£ (Head) : 0.4 A, Tgreq (Turbine) :| } @aT Vertical Shaft Pelton
CCIEC ]

foera ST | e & eI 9s ERECA R 92T Synchronous 3-Phase

frmare wer (Generator) : AR

T /IR @ FHTHT FHAT T AR a7 [ AT Taer woo fHex o e fHwmret
FEHAT TEHT TAT ES4T GEGHT ANT AAITF 3 FaT ASd YeSewre] TSl Aed qog (AHIT &4 Teh
7 a1 wfge qeedr ¥30 faazmer 30 fHex @fMgade! JHHN Ui 92T | av, ESaaaed TiE]

9%
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AT Fedas! HETr H wewed a7 eeaaiavd fHT e q=rss #rey (A g5 wer 7 9
FITGH AT-TATHT ATHATT AT Javd [HATSUhl STHE e 93T |

AT : T del TTTHT |

T : BT el THUH |
A FeT : TR FAHAAT faf=uesr qferes dAg= 9 (%) F qi@R 7. (99) T (15) A S |

93 {AT G AL STESTT

FTEhT FSTeaT, ATETToey ST T GMERT JEAT HETARRATARTAT AATedd Teehl U HITETS el
A QAT SAATGA AATSTAT (A7 AFal (ATAdSERT Taad TRUHT 1 | ATAThART FHHAT T ATATSAT

AT SreeTaT T AT |

fore=t - PR ATATSTATRT FhTR ;| TT % § A% (ROR)
& Y HTETE JaGH fasT e o
e fadiwares ¢
€U (Dam) : | 30 fA. @THT Concrete EESRIE EEEIEUS]
Gravity Free Overflow Weir | (Power House) : | ¥2.9 T, x qu.q% .
gvah (Intake) © | 3 9T 3.5 . x 4 fA. 1 | a8 (Turbine) :| R @T 3.4 MW T
Side Intake Horizontal Axis Francis
Tared
fefafece afaw | 3 @@ Chamber 9UHr S EEEES R aa1 Synchronous 3-Phase
(Desilting Basin) :| &4/, x @ ¥4fq. x 99.04M. | (Generator) : 15.4 MVA Si¥eax
BRI g0vo ¥y . @mHr s T, | FeEdeH ATET=% Feed T
(Canal/Tunnel) : | R.&% f7.¥ 3.4 ™. diameter | (Substation) :
AUHT gE¢H qI8d
fesired few=mst | 45 ®HF TR ATSA 35 f.fa arEr
(Design (Transmission 93R &M
Discharge) : Line) : TIA qlehe
£ (Head) : 9534 M. fagd Ioamed @ | aTfe & el 0 ¥5.0%
RrmaTe "var

YA/ QIR TG ATATSAAT FHOTHT AT BIATAIA TALTETHT AT TSR FrarrerdTr
YraRTRAT T ATATSAATRT TAHTT ST ATLATHT AT AT (HRVETITRT AIEAAATE AT YA e
AT HTATAITAT IFGUHT HATH! SN I ARTHT (937 | A= Safa=a ararsirea
eead T atgel AT Hd R g ANRl T FFEIU ATASATR] (AT 1 AfH =R e
SATHeRTT UTed TRUeR! faam |

U : BT el TITH |

Lo
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U THTHT (HATTTETHT FTHAT ga (29T faguerl oy | & T, ATTSIATer! (T 6l qeaaT

T T AR T IUHIOT T@TIT qAT ATATSTATRT (FHTIT T F¥a=T T ety faguar forar |

A FeT © TR FATHAT fafauer qfeEres A= 9 (%) F qf@R 7. (92) T (R0) |1 S |

¥, A G FTATTIT ATFSTAN
FHT TSTedl, GERT-o@ATd HETRANAHIHT AaTeqd TEhl I3 HIMETE &THATHT FAl @l STaAra=a
ATATSAAT AT GTeAT BISGIATaR WAL (TSR Tag TMRUHT 2l |

fore=tr HTEh ATATSIATHT R ;| I q%h T R (ROR)
&1 3R FMETE TaGF AT @rer BrggIrer 1. fd.
AN R FE YO ATE AHWH AT
e fadiwares ¢
AT (Dam) : | ¥o fA. @THT Barrage with EESRIE Fd-fAITa
Radial Gate (Power House) : | R9.3 T, x 0.4 f&. x
%3z 4.
e (Intake) © | R T .9 M. x 9.8 . T |@&(ed (Turbine) :| ] @2T 93.4 MW &I Vertical
e Loy ox 9.8 T @ Shaft Francis &g
Side Intake
fefafeeg afgw | R @@ Chamber ST KD EEEd R aaT Synchronous 3-Phase
(Desilting Basin) ;| 5¥ 7. x 3¥.5 T/, x 8- % | (Generator) : 12.94 MVA STH¥ex
fir.
TR/ T 3oy . &@mEr Yo 1 x U5 | Feee AGATT-THIET JET ATGTHT
(Canal/Tunnel) : | f7. T Inverted D 3T&R&T | (Substation) : Ste
fewiren fewamst | 39,290 FHF TR ATSA 93 &.M. Fr 9.¢ fEM
(Design (Transmission ATHT ORI AT
Discharge) : Line) : 3R H.fa. #T dEATT-Twer
YR ATSTHT SIS
2€ (Head) : & . faaa Saamed @ | e & Fell 933 ¥R
RrmaTe "var

YT /AR (AT SAfazd AR SSaabl oG @l HAD! Yl 4T TEHT TT3AT | GESh!
oo o, He¥ Ha 9300 M. @~ HH qUHT TR I TAT | AT rgaare AT q000 .
TRl 9¢1 Ie@AT HSAbd! T A ATeaH=T ATIaid ATeaHT rock outcrop TTHT Teehl ITeal | [Sere e
TG MHIUTE FEdTHT el SRadl ¥ gt TR g ATl TRUS! S | TSaIb AREhT HH
HERE ! T ISl b TITH] ATed (g AlhUH! SHENT YT FAT | AR a3 ATGHT Io@dd &1
T MRURT T ESTHT I@AT T TATHF MehicgH! HH HEdh! ATHHNT I HAT | T (A0e70r Tat

Vg
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EHE, ATT 92 T SATheh! ST&dT TRET IUUEHH] TANT TRUH! 9T | T ATASTHIRT Hia ¥ o giaerd
FHIT T TFI JUH G |

T : T el TTTHT |

T @ TF ATATSIHATR! [THIITA GESHT TREATH [aUae®s, 99 Isaral ¥ Airaoradar aameieg qur 19
frder faguar ad qokrer AHUS shotcrete T rock support T fHEerT faguer faar |

A FeT : T AR fafeuesr qfeEres A= 9 (%) B qiER 7. () T () A S

Y. FOR qET- AT AF T

TATH [STeett, o SIET ¥ ARETE ATSANABTHT AT IEehl 3 FITETE STHATR AW qar-q STAia=d
HATATSTAT ST BTESIITary. SHAHTE FFIAT [ATTISERT TagH TRTHT 2T |

e TATH ATATSTATRT THR :| T qF § A% (ROR)

8T 3 AT ECECN el BTSSRy SHAH
FHAL [T,

TATE IAET | R0 /90 /9 AN T % WS 35 A9

¥ el fafq

e fafioaes !

€A™ (Dam) : | ¥3 fH. @0 Concrete Weir | fa=a 8 Surface

(Power House) : | 3&.% . x 9.9 f.
& (Intake) : | R Far 3 4. x 9 M. Side ZaeA (Turbine) :| R a1 Q00 feFararee
Intake Horizontal Axis Francis

Tared

fefafees afgm | R F@1 Chamber 9UeT wo M. | SHvex R &1 Synchronous 3-Phase

(Desilting Basin) :| x ¥.% . x 3.5 . (Generator) : 2.352 kKVA SR

TEX/ qo 3900 R, @THT 3 A, x| gereee e qaeaeT™

(Canal/Tunnel) : | 9. M. Headrace Canal (Substation) :

festre fewmst | ¥ ¥s ®=HF TR ATSA ¥ {6 tH. @

(Design (Transmission 33 &M

Discharge) : Line) :

2< (Head) : 93y A foga Soamed @ | aTfie & Sl R3.99%
RrmaTe "var

YA /AR T ATASTHATHT FHOTHT FHHAT R F2T TATGAHL] TIAT TATeH AT SATATHT gaT Al ATGHT

FATARERT SATAHT YT AT | R0\ ATAHT T=aATAT AT AT ATASTAT (0 TUHHH o TeX R0\9%, /93 /R¥
T AT FHH ATSHT FeAeh] FTAHRN I AAT | ATATSTATRT ATFRA =TS el T T fa2d Tifereheorept
33 & & 7. FEEYEHAT [Gd FART g HT SAHAHRI I FAT | ST a1 ¥ FE[ qardie arg afa

%,



FESHT U T2TS (2@ ITTEA g STHERI YT HaT | ATl (aqd STl Iuaed HHATHT

forsd oA ATATeRT 14,3091 / 050 &I ATME Fidas

JHT TATHT TRIFTF SARAATE AR qTT AT |

T : T el TTTHT |

QT : STl ETESIATaY FEIAT . BT IATE AAAYS T Teehr i, fama o awmar weewr
fafe, T=araaT smuswr fafq, anfe faeqd ST 9 THUHT T F1 ATASTAT qURETHT ToATATHT AR

ZaT AT Hiaideesdrs aameire Fequf faarer Iuaed RIS MeyHIcH® qohra fagar |

AT FEN ;. TR STTHAAT R@Tauer! deay Aqg=l 9 (%) H dray 1. (33) A1 3 |

9%, WA THR AL ATITSTAT

A=l [STedl, Hgfdg TRANAHT T Fehldg qdT (Haar@dr MSAARET dafedqd LHl 93 Fmare

AHATH HeA THR STAGd AT FTAT fAfed THR BTegarer [aiadeaRT Yaga TRUH af |

fotea BIEEE: HTATSTATR IR :| T 9% T ¥R (ROR)
AT 93 FTETE TaGF ot fafee dHR
RESIKICEACS
AT FEATEH | 0% /4 /9 (YR.q HIETT), | & T 93 o9 33 W
¥ I fAfd | R050/3/39 (R0.% HIMETR)
(FraTOTTET)
e forfiwaes !
UM (Dam) : | 4o fA. @THI Concrete faga e ELEIEUC]
Gravity Dam (Power House) : | &% M. x 3% M.
g7 (Intake) : | & =ar ¥. 9y M. x ¥ f9. #7 |@ared (Turbine) :| € @aT Vertical 5 jet Pelton
Submerged Intake GG
fefafees afgm | 3 F@1 Chamber wueT, T % aar Synchronous 3-Phase
(Desilting Basin) :| A7, 3%0.3¥¥ . @MHT | (Generator) : 94 MVA S+
REAVARES 33%0 . @mEr sy 1 BEECNE] T Y g
(Canal/Tunnel) : | diameter TTeT Inverted U (Substation) :
ATHR B TS qo3
fewired fewamst | V3. +H® TER TS Q fop . wmHT
(Design (Transmission R0 &M,
Discharge) : Line) : TIA qlehe
2< (Head) : 3R . faera ScameT ¢ | T B el ¥R%.¥0R
RRIICI CAR R
YT/ QIR @ AR FHHAT A THR TAGHLT ATATTATHT (FHT FE g TAHT oo g

HATTH SATAHNT I HAT | TATAETHT Geeah, [q9d T8 (AT SAa@ard @e), Fara 0 (fagd
Ted T AT sraRarar ), ErEae (faud Tedr srataw RTnde seRarar @), faEa e

cO
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FITH, IRAT, fasaa & e QR . . R g7 @9 R0 &, 1 g9a dfdkadr SireHd
SFATHT AT TAT AGREeh!), HTATAT, WIF FATER, HEATIVE, ATZA ATS, I, AR TATITRT ATATh
T foT | AriTaTe g AT ST T (SR TawaThiqe! qehlelld SaeaTHT §3 graerd Hifaes
TRTfe STUERT AT TSI YT TRBTHT T (Areqoryr O gieera fraTor wgwrebel Sfgar oy 4.3 ST
fafaaen e Teg= = e g aifqar fHETr #1e g=ere T S |

IO : (99T IR GErIH] W TAAHETT AT I FaaTd e (qa18 ATTHT a7 THLAT Shgue
qrgue |

THTE : ATATSTATH A7 S fafqeen e avee w9 fas g afqar faeto #e ases T
qhRTa fagar |

T Pl TR ATHAAT R@TAUeHT qeares ATal 9 (F) & q@R 7. (%) T (Y) AT B |

9, AT e QAT TATag AT

TeHT (ST, =Imgebld MSUTTART, aeT 7. & T 9 HI AEId Tgehl L HITATS &THATH HIdedl gial @rdr
FATIT ATATSAAT & BTIQMUTAY FFIAT (ATHISERT TagA TRUH! &1 | T ATATSTATA (HIT 09 /0%, /%
AT IATEA ATHTIT YT TR ATATSIATRT AT TR T 2099 /qR/0% |1 ATdTIF IR o
T ¥ ATIANTATE 0% /93/09 AT ATS. 4T &1, I [AShTeTHeh qawarshid Il T 5,9%, ¥R fFar R
[epTeT TRFbHT STAPRT Yred 94T |

e TeHT HTATSTATH YR :| T q% 3 9% (ROR)
& Y FTETE TaGF % FIEGMATER HFIAT o,
T IodTad | 209 /93/0%, AT T 9¥ RS Y A
g el AT
e fadwares ¢
festren fewmst | 3,94 =P forad T -
(Design (Power House) :
Discharge) :
£T (Head) : i5¥.4 & RERCHE] FRATT AL
(Substation) :
faad Soame @ | ATt FA Fel ¢ 35.%% TER ATSA 19.z0 f.fA. @
frmare wer (Transmission 33 &M
Line) : farer afee

YT/ QIRAL © T BIAT ATATSTATR] TAEEE, G- fa2q e, Frald &H, D=are, (a2 e
T JIT HATAT, WIH FER, FATIVE, ITed dlg, ATGH ATTATHRT AFaAlebd TRUHl (93T | AT
HTATSTATT THETAST AT 9L -q4 FAAEAT FraaerT @ 79 A foameaar ey fasmer amear o
AT TH FEANT BT FHTR SATARIT I FAT |

=9



fored FEae AT 19,2098 /050 H AlfE Fiaaad
IO : foaaa ITeT TEIHAT WA ST AT 9 A % (9aTE TRl 9T GHET S[gUeh
qrEUA |
QT & BT el THATEH |
A PN © T FATHAAT Fafauet afeEr SE=r 9 (%) F afER 7. (%) 71 3 |

95, ATy ALATREl Toaqd ATF o0

AT [STeaTHT afeqd Teal 934 HITEE &THATH ATy AATgal Saiadd A 71y qeaigar
BIESIITaR FHFAT yrgHe fafqeegrT gaga s 2 |

fSre=tr T TE ATATSIATRT Feh1R ;| [fehT T w3 owR
(PROR)

&TH T Q34 FIMATE TaGF HATE A&7l BTESITEY
FHT 91, e,

MIYE IATEA | 053/93/99 AN R W€ 30 9@

& T fafq THRE gAY

e fafoaes !

=4 (Dam) @ | 5.4 . T Non-overflow | fga & Surface

Concrete Gravity Dam (Power House) : | &% . x 3¢ f1. x 3w M.

Td® (Intake) : | & . x ¥ ™. Side Intake  |@@TET (Turbine) :| R @aT Pelton TaeT

fefafeeg afgw | R @@ Chamber ST KD EEEd 3 aaT Synchronous, 3 Phase

(Desilting Basin) :| 950 fa. x 9¥ fa. x 93.% M. | (Generator) : EREEES
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JARY ATSAR] G AT THIA AILIRAT &7 | TqA T &AH] ATaedh HIATHT TR F3=1
AT T & qavare qerh YA T ATEeghdidh gied 168 | I ATIRIT IAH GARA
MRUHT ST (q2d THRU 8 Ud quleaid TFeAleTqFAE] Todel AR A5 [d9d SATaRel AT
IUAH T AARET AN o g | qE9elT Gehian vaid faed fashl T ¥ T F9TT 3Tl J9TehT AqMead
FARHAT a2 feherer AT FHY &EF FoiR A9al 9a7 9 (A T GoaraTqr Arsd 9 I9
8T g4 fasa amarars 99 fqeadl q97 MeIe aarsd Atheg | A9 AaEROT IAHT Joord TR
HAIROME® FAEAT TH FHHT T (9,19 373, .79 [99d Feddd Ior@nrg 391 elad T4 s,
|

.l EdH qShie

T9 JTIROT TTH] FARA AUH ATASAES [GhE, AT I qoaredd T4 g5 [Hiaael ANTaer
Fiehie T AfFs |

. HAT AredHT faerg, i qur gsuew

AT AT TITd T TFATGAT (qHior Ay quiid /Sfedds yarRe drgq, fafa ag um. demr faw
T qraR & 97 qraR. (oAl HHA JUANT g | T9 HIEd Awiid, T4 &1 &30 (q9d @ig
fershTAT FE9Rl g+ 39reswa FeHid 99 (Memorandum of Understanding) T STTRHAT Teh &H#IH1 @1

i https://www.ceicdata.com/en/india/electricity-consumption-utilities/electricity-consumption-utilities-west-bengal

¥ https://www.enerdata.net/estore/energy-market/bangladesh/
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e, | FFafed SATATSTHT (0T 9 AT e @Rl Sth BFIATeRl SARETE YT &7, T Te¥RT g9 &<
TEEH] (=T G ARE® WG TS | 84 9Tl YT T STl AT 9TEeel ATATehl ATITRHT
TT T TS | ATTITRAT GLehl GUSHT ITh VA (a1~ [T AIhaRes a9aT fadiia dedresaT
W THA (a9 g | Ih HHAR] ATSHT TAF TH Sooll FeATATH ATaees Feafead g9Tel
fToeh T TS | I FEIIT ATH Sl FHEATT G g T I HFIT TG qFehT FLTATH]
ToATAT TGS | I FFIATR] AT AT FFIAA (FHIO Tl FXaATaTe ded faeael fefag =msiare
U TTRAS; | ATATSTATRT (AT, G, Feiel q97 WA GEARAT RThl @bl Ioh HFHT o T8
T | ATTHAT T ATRT STUHT ATTIATHT, TIRPT STATTH] e ATHITRT AT qf T Afebess
| IT AISH TARY ATSAR] &AT Fh! (A AT oaTaqb] AT A(@ ITAH 87, | TARTAR] A=eATATH]
AT i o1& HIge ST &7 | TN, T JOTeileh! (Fehr, q=dTel T8 TEIRET AT == T e,
yifafue AT TeTETE TARAT ATTIE TEATTH! ATALTHAT TLS, |

g. AITEES GEA(qHT FRTAH! iehie T

TG | F MREd fagred qur qomeleT amanivd A9UET g9 a9 HISd  AIae i UHEE
ATAATR RS ATAAThd 9 Mg | T4 [HaHE! Higd T4 ¥ Tgareel ard Joael TR0 ArgTd I hd
faga afve fahr Mol I IMEws | SETEXUhl ANT, 99T ¥ agareerare gHid /Sfghee TaR
g fTHIOT TET g9 TSl ATHT YEEITAT SMTeH WAl @AW ITh A A J@ ¥ ARAHE I
TFIFTEES] AT 59 ATTUTET STEEhT A9 aRTeR AIShis g HIed ATATST T(hws; |

.5 9T ¥He®
F. ARA® A

fafa=r drseee a9 3o Tima &eeT SAfie FRight AT &= fa=a SATIR HhRIcAS AHE ol
fyepde® 99 T @A | T (Integrated Research and Action for Development) & TaR &l Tk
A gerTaaieasl &S (Policy Brief) @ 3fetor wirare fafa= qer@se!l Hel fagaur 1 a9
ST TRUETY, P9elT Ud  aguelia ®IHT g7 &Y [9Ea SATIRE idtaiae a9 el A1ide ig adr
fewTT farepreraT anTeT fam (e 9/ e B | 99T T HITASIeAT S9Tl ATRT T ATART Al B
TG 99 TFATI T ARASIEAT ATNTRRIRT ATAT FATT DT FMewdTs I T efvd Sl
gaTH TR | “HITA-9RT [a9gd SATIRET A1fdE FwTgaes’ ATHE Tk @loel 3030 TF q9Tddl [93d
fata MY T 9% AT 3@ 390 AT (AT AR T A TEA THT B¢ | AeBl Teh YiqdaTd
A Ag T TAfaTd ATASIATEEST (HHT T FF 030 ¥ U8 A ANTedH AR T o
IMGUHN G | TFATRL, HA, TITA T ARAR] TAl SFB] JUTAl FoaTATH] ARICHIAT ATST Feb i
FATETE |UST Y. ¥% o Foll ATIHT q9d 9 Alebd ¥ Teh A~ YUl (avehebl HITEdAT AT 9Tl
JUITATE® goaTad RIS b el tdd SHoll AR = qdT 99 .9% Pl q1g g1 APl Tb ALITA b

W https://shorturl.at/vAC24
% https://shorturl.at/vw0Q7
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e | AEH 7Y, AR AT T IEwdrs /T A1 A9 [GEd AT T G2, e TR AR T
FFATGMATS I TLCETHT FIZET TS |

g, qrarasenyg

ARA 3000 T e [RT Fled Iceid I T Ffqagal TEAbH! T TFATIL i q 090 FHTHAT
T2 FRT #TaA IS T A& TF T FHAAT Tehl @ | A0 TRIAT &30 IeEH are fa9a AR
TGS AT oy AT BN ol SCATEA T TG ETHT HUHT TATTIT ATATSTAT, Faerer T8, J9Ter ¥ Sqareier
AT ATATHEAT qTSS | TRHT I, ETATHT 8 HTATHT YU g TR T TFATITHT FATATHT
TEHT R, FH 38 THA [d9d IATeT brgats [qedNd gisr | TF AT, [SHeb! MewdT IqTad
AUH! TAGIT TN T ARAA 093 I 0%Y FT A= JH &TF] HIAHEEH S q47 (Gehd T
AT IfTHRd AR TRTEH FlEASSARIES IS 3.4-3.% NI =AM 9 Fag AfTTE!
B'° | T, & [aEd IR TR FAT FeasTd IAHIITHT SaAT ANTETT T T T BT Hl
QHY AT TRTAT SEeTE 7 “He f U T Wdnh g g s, |

c.© fyspy

TG AT JUEEH AT (FUT AR qG QT GPRIHS THAET T TeH! farqe et qam
TEHT HAAT qaad oY T TREAHHT T | TET GHERIHS TG ATMGF T ATqmEawug g9
g B | AT qIEHT FUTe T HETASTedl S9e%d (qed TR TR ATl ATEF FHig T T
THFGA T TFATEY JAT ARASTET AN GUEEe Saeh Shl fabeas g Sl quad
AT YT TEH G | TAHT FIRT (&0 URTATCAT &THT 8kl FoITehl IUANT 98 ST T TG
FROT AT AAFEw A [T FEH FeaST T (GTd® TRl T3 TUHS T & feovi
MU ATATEARITATE Hel FaTH Alh G | HeH, TFeTael, HRA T TITAHES TR TeU&d g
T GiebT TEATAAT LT B | FAN, TEAT ETATT WEPMHT UG TS FQT, TF SFAAT TR
qATaeT faereaT a9 enne faqae gv | 79 e goel e T 9 ATy gdEes ue
TN B © 9T ¥ agareerdrare goael (Dedicated) TR AT [HHIOT €, ARA T TFATGLTHT
GIHTE SFAT &A1 THR0 ATed gaehl (AT T qoT IFeq07 TRTATAT &A1 917 Il a7 79
TEH B | AT ATIRUNEEHATE FTATEAT T qeb TF &b ATMIF qUGAT (99 FRTET g7 ard
ATATARITT ATHEE i Ioel @ HIATHT g1 M= 8 |

1° https://shorturl.at/NPV46
1= https://shorturl.at/vwOQ7
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T / QT TAT AATAIET GEdRTeh e

ATF. 0% /50 HT ATANERT FHolra grafera fafqe wiftesr quar sreariftesr an, avies, Sremar
e gfererureewT FEahTdr SHTgUeRt fe | and fafasr wftea gar aeRifteT du-gRaEEe 9AR
RET Sl GAET GHEad iaaedesdls 9&d AATT TRUH 9T | T8 AR Fell &7 &
frareera sfeerawedt zaar afwafs woar g 1 Tge @Y awEngr fafes s qar
IRATSTATE ] T ATHT i TRUHT FaT ST TATAHT ol ST (qehTRel AN AATAITH
qaTgR, Hfq qar Iged HaRer T qur A e Hate T9 e Sedr T WH B |
JrErTarE 99 Al Ud garaedry aersael M J9r IHy AT Sl &9l It AT
HATAIAHE SETATHISTHET hTde® J97 TRUH G AT AeATAIET TedNThl FUeT THT TTeh
EIN

Q. ATERTA HeATAIHT TSICHT [aea HaHa SEnT FH=En qemadase=l [dqare«dr, 09 qar
foga fome T e gemEAiaiaaATael, 06 B FWEAATS TAHBATHT @1 A AATAT
TE | AT ATERTHT [G9 98 g9 | Jgeta g=maadr O&M Committee 39T @ &aT
(Organogram) SR FT(quTe T+ dHa 98« (Proactive Initiative) gT9 |

3. ARTHT [EFHT AN JARO ATSAHT @Al 9ed dN 9 [aadaar/ MaRred aarsda- ud
feafag =t [HaRo T #1 T qUHT FROT J1 THEFHT [T TRIERATATET AE9TH FARA
TAT AHATH FOHAT T T ATGLTF el | T GHIFH] A ARhR AT 0 T A9
TEH |

3. foea faepradrs @19 SE<h ¥ gad A3 HIYEUE JUR TH HUTd XERA T ATANTATS e
T ¥ fAsit &rrepr anfir amr #E fq fAwrer 78 qater famwraer fad e fae |

¥, QUAHT faea Heee MRl T=wAl q97d RER TRT GHIAT fafqe ITHRRT a3l
e ge f4ar weee MaRue g=fda a=iited [agreeaniisTd ehre oo T ATaTeH

>
c__~

B2 ATTAHT G TLHRA § AR AaRIT T AR Jrqraread Feele an] T TedRT TI |

Y. AT, ATRT, S qa7 ol ATRTRT Aferarad, faea faera faam, F.faur snfasr e
THEY UF Fehd dfg T T SAgeRarEd] F L daEdrs FAH0 T Jediad (Mebraasdd]
F=HT R FaT8 Aaeds AUFH MAfaaead1l gahd R H AT g0 |

& TORX AT IEhl TUTed] TATFIRIHN TIH ATTATE! T T ATl STAAT gAad HTeIcred]
AR TG (AAHT ATANF GUAATE YTeaTe T (e i T T |

o Fl arFems a9 el gArsT F.fa ur. qur A4S aEer IHa qurerantey fawd AR T @
AT JEAad fqgd TAHT e s | fama @iawdr dur fama fashredr @ goae w9
foga fopear 9 srEer faiT 9 #Al TadEeEd 9 qdT qrgH I FOTAl Siell &rET
IfTeTE T ATATRYT FATST q8d g qd |
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o, T TRTETHT qEEaR Sl Hameaaseed fAumar awar wfadig WAt Ay At
Td ARt 9 G T Afhewdld Gedd T @S qa7 Aqa dTs Gredred T g
w59 /9739 South Asia Forum for Infrastructure Regulation (SAFIR) @I F&&dl ATANT {deehl
AT Feaikae (Cabinet) aTe T faT 98d g9+ |

R, HATANTH A&l Ud qaedewdl HaRHA (Protocol) MR MRS & AATAIHT T8 gqa+
|

Q0. TFATAAIT JATAHATHHT ATaNF TRA THUHT FHHAT TRAF TEATEAT  FATHHATIT

AR fesTeiiedls agaTeeTaFd (Hard Tl AT AEaeded Tehrd T Jiqagar each T TUHET
T FIATE qawd faF T9Td PR TN FRaTe Ted T |

9. FATAAGRT IATHTH eIt Hpraesare Ua agdiesl, HeM, R adr qurd (fq.for ams.aq)
HAFEEH IXHR TF Hiedd [MATHE Mpraewdre Had T b T aqidqd aHITSTHET Frees
AT

%) Tad ATIRHAT ST FERAHT THEGHT, TFATRL, 2, 9RA T 791 (BBIN) &5#T1 TF &=
fogd gERer q9r gasl AT MW A9, e, faiars qar aem a9 UF ARdel gaRgar
JIIE&HT IcdTed g faegaars 3 g9 (Hub) Sired &febd AaerRon J&qd TRUS & | I
HTIRUTSHISTH TFATL, HH, ARA q41 quret (fe.fer o1, U, ) =it Hedhewdl qaeead adr
g waqe® (M T 47 gdars TR ATETHTRT Sediad LT Td &afd qfag WaaeedT
STEA Aihrg, | %, fagdert AT Afde @l &7 /I I<h eddie [aea osid 9a T gedls
F=ATeAd T4 Alheg | ITh &d AN FUILHTd Tgareel, Sad, wRa ¥ Jure (o fa smg.uq.) &=
TIEEGRT ThIaH (AT ITEEHT ATFeHAT FTAR [&G2q (Farq a1 g T4 b, |

) 7Y HEHAT, S0 URTATET AT faed aoier! fashra a9 Yagaesr At aferor ufirarelr arawde
(South Asian Power Pool) @I AT TRAT e Aaeds Wl @ | aRqd qoaraadl s
¥ #es (Day-Ahead), @@ zrgH/®e HAde (Real Time/Spot Market), wiaferasr afvd=
(Ancillary Services), *=uaa ==l ®Aidithee (Renewable Energy Certificate) smfs w&ar
FAAEEHThT | T ATIfcTeT AT fa=ra @i ol T sgewar Tmiua T dfdwg | aad, sfer
TRTATAT &FHT 9T AT Jocdtad (qed TARIEE JaldRes AT T qraRqd Sqqar a9
AT T ek (a7 SATIRATRA I9ThT THiG I To{epr A8 THY S0 TRl &smr &
QIET, & qATER [qFE, Holl aelrieol 997 T@=g, aid Foll &l [quggsar faur famrae
AT T Alh AR (o1 g @, |

IR, BT TIAATAT [T TITEEHT BT SHAIE Solae [T ad i TARTHT T 8d ol JcaTad
TRATT TEE JeHTHAT TIPT a7 T | BTl AT dy gt fafaer wifsrer @, fqeafaarars qar awen
7 TR RERT Y FEAEE EESIMTAE Foll JeATGR] TraTHT AT qAT AT TTRREHT T |
foaram aftyemr Sfeafed efd eeem qar sfa ot ScTedT TrE=mT TReERT TR
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TeTes TR S, | e 787, Sl e w18 Sofl, T qa7 (=g aerede § T+
a1 79 fauarwr 9f A=ergRT 5 SRET 98 (Proactive Initiation) freae s |

93, AT XFRGRT U G, TTHT AT (Subsidy) FaTH T TRUSMHT Ih ATETAATS Fardl
T faed@ IUARTT A" &4 9 U | W IS gl ®IHT YART g9 aTST, 2T qdT

TGl TS a0 (a2 el amad e SUEvEsH dgfadad 939 I 865,
|

1¥. IAN &F TARTHT ATREH Siaeh Ieadaled qod sAlgaie®dls (Boilers) @Ts faeamad
faercirar =argeRe® (Electric Boilers) #T 9Rurd T Hafadaqul AR Aqvad THIT & |

. Ao TramaTe T FART TS [qaaard T T IR T Agfaaaqur Hawiia Aaerear
I TIT THHT AT TR THIH &7 |

9%, STAfagd faepE Afae=RTd Pumped Storage STAIfa=[d ATATSAT dqqe=ma Seasonal Storage
Power Plant 8&aTs catide YafHeATHT @l [ah@ds I=E g9 87 |
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ATHT TYAT U GoofTer AU =R TRl Fel dad ATAET U7 q9r famreeier fqfdse e
Fe AT s fafaer fatafa @i gergaddr § 1 A1F. R09R /050 AT HIF AN (HATHET
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2023 AT TR AN Tl 3 | &4 fa=a asAT AqTelep! f2d ATIRepT AT AT YT e A7
SUFUEES AATAH] [ &aadrs 99 Feaa a9 (et RIS Tid AR fqeaed g | 9!
TaY faea et faera & aranTe er-fagerar At fatae aftear qar swarifted s,
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AT R0 /050 AT Y FAIAEE AAAT Te AENT RRR ST FrE=areqars Sy & a9
TAERATAEEHT Fafatad @ | HEGHTET T FHAAT TAE TIT Tl HUT TUHT HRO =T
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AT 8T T AThdTs AT [ arepl q&H, IRl Ud % [Aarder (Herde ®9H1
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Tl 3.9 faea afke for qan sewia o< safee arer e e
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faga @ig [t qar SAfa Tt AR AT T qAaFl e, 0%
faga Fraer sERTERT W TS TR T SRR Ee I A AW ST ¥, 00 6t
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IROE
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@) YBlea®d 9o’ Wl A, A1, sFE@E ok (Magnetic Power), TEeaTeuul  9Tih
(Gravitational Power) 9T aTdMTE TIAHT F7 GFATeT dehieqer Gfataare Jearfad faea
STATs AR |
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forga &feg o w&Tor
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TR=eT 3
foera @fte e freRor qan faepa @fe awptarer sewfa
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TERIATHT AEIET ST AN fafaas @ guiis genta fau e faga afasar 7 fama
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X T F FMEATE HGT qeAH] STAGLT ATATSTATR] & fafad Tedre T 99 & |
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S
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fogd @ie R FEH g |
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(A1) T FiaT AT ATHTATD JIHAT

(&) FAHTOT A1 FEreET 9T g e
(F)  FTEEET AT A FTEwE,

=) @i gfawd (ROE)

(B IR @,

(F) I @,

(W) HHET gOIR @9,

(3T) T F=aTd G,

(@) ASIYE, BT TIT HaT ob

(@) afals qfsese,

(F) A JAT WAIMAT AT

(@) AT HIBRPN AT T9T BT,

(1) ATARTA JILh SEATTHT A AR
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ITed AU fHfqare | A |
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FIEFE (CASCADE) 37 &% @ R¥® (ROR) TSl ¥ PROR a1 STORAGE TSI dTeil
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FTIH g HEqel aReTs + (FR=ad=dl [€g9s; |

¥ . STHHT IS AEYA (HETRUIPT AT (Al GBRAT: (1) ITHARRTA 1S Hedd &
fatorer @i faqzor smfa g safee FMommEeds Mo o autas i awer e faqas |
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THOT: B aATfevepl AR ATl ol 9e?l, Yo, AN &l Tefiqe Tehiq TR, |
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oA fomr Ffafvera s |
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[ STEADT BT
AATSTATRT STGT &THAT

ATATSTATERT TBTT:

ARTSATR  Fed FqAlG 9§ T S TRwar fAfg

TALAT /AT A A FTet
TE e

g. FARIT AR AURI TAIT 0

s, FARIT T GEARAAB AH qAT et
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. faera @fvg forshr TERTATHT YHR (@ 3R T/ TH QL I/A):
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0.  &AMRS® Id@d T+ fd (RCOD):

Q9.  wraarad gAS (Contract ENergy):

q=. FgE@r AT| T (Dry Energy): e

93, A\ el (Wet Energy): e

¥, JEETAHH! FAd:

. AT ATER wATE

9. RCOD fear STt IeqE" dAfqure Safehel = asiarel T ...

9. TR ATEH a7 FRITHH! [HHIHT fgdTgehl R COD faar WuAT faazer srafaure
el [qad gsiarel T ...

9. Availability Declaration S99 9@ s@fr:

92.  Awvailability Declaration:

0. @At Al ¥ Availability Declaration ST &H @ T Hwa1 FH BaT (q0+ iATehl
A (TAEGId  ATATSTATR ERAT Q0 AT Heal HIMAHT  ATASIATR] AT HHA):

1. Connection Agreement TR JHRI ATSH F¥eI(ed SAALAT ..o,

3. Run of River #T #TdTRd IRATSTATR EeRHT
fagd @REd 3T
HAAGHT T T TEE.

3. Peaking Run of River AT 3Temiva qiaTSATST gehHT
Peaking &7 STAT:
faga @iea®r 3T
HAAGHT T T TEE.

¥, STATIIITH AL ARATSTATRT THHT
faga @iea®r 3T
HAAGHT T T TEF.

Live StOrage: ..........ooooiiiiii
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Dead StOrage: ........coovveiiiiiie

W, I 'R AT TRATSTATR] FHHAT
fama @@l 3
HATGHT T T TED. oo
Lower Reservoir Volume: ...
Pump Back Capacity: .
Pump Motor Capacity: ..o
Depletion Time: ..

R A URATSTATR! FHAT
fga @@t ¢
HAANGHT T T TP

9. Dispatch Instruction are sAfafs Fell fa T HUAT AfdRh Fd! GRE a0 ...

5. faer g wUHT Hid [@q T TRl I

2. Performance Guarantee sITqd TebH: .......cocooiiieienn.

30, FraaTae Il (Contract Energy ) IrRTa@ieheebl WT@eTT & ...

ATTBR T ARTBTTDT ATE: oo

TEIGT

T

forg @ieaerd el AH: .

forga @ieasrdis g
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FEIAT AT WRATHT ATH & FIIAT AT FEATHT STTAT:
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FIHFT UNHRE Ul AT ©

O b Tlﬁ' IEAAR] ATH AT Wﬁ ...................................

o faea @t ot awpmar yeattag fafq qor st
¢ fosra @fve foonT TR YR (3% 3% ¥/ & WOQ T/ ...

0.  FUMRH YodEd A AT (RCOD):

99.  @Feara A (Contract Energy):
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fafaar feramorest at=n
Name
Address
UNAUDITED FINANCIAL STATEMENTS FOR ........cceceenvenen.
Statement of Financial Position This Quarter Previous Corresponding
Ending Quarter Previous Year
............. Ending ......... Quarter.........

ASSETS
Non-Current Assets

Property, plant and equipment

Capital work-in-progress

Intangible assets

Project work-in-progress

Financial assets

Other non-current assets

Total Non-Current Assets -

Current Assets

Inventories

Advance and Receivables

Cash and cash equivalents

Other Financial assets

Other current assets

Total Current Assets -

Total Assets =

EQUITY AND LIABILITIES

Equity

Equity share capital

Other equity

Total Equity =
Liabilities

Non-Current Liabilities

Financial liabilities

Provisions

Deferred tax

REN
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Other non-current liabilities
Total Non-Current Liabilities - -

Current Liabilities

Trade payables -

Other Financial liabilities

Provisions

Other current liabilities

Total Current Liabilities - -

Total Liabilities o -
Total Equity and Liabilities - -

Statement of Profit or Loss and other This Quarter Previous Corresponding
Comprehensive Income Ending Quarter Previous Year
............. Ending ...... Quarter .........

Revenue

Cost of Sales
Generation Expenses
Distribution Expenses

Gross profit - -

Otherincome

Administrative and other operating expenses

Impairment loss on investment

Profit from Operation - -
Finance Income

Finance Costs

Profit Before Tax - -
Income Tax Expense

Profit for the year - -

Other comprehensive gain/(loss) for the year,
net of tax

Total Comprehensive gain/(loss) for the year,
net of tax

Note: All expenses and loss figures to be placed as negative numbers
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|
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©, AT HEGH AN g (1) AN T FRTeR THINTH Hedqd [HaR TREHH a1 HTIH Tadhl

TEqedTg o fAeearar fegas |

() AN T HERTeT aHITTH Feda MaRe TR dfg I 7edqd A g4 Hiq g#d
ArFS ¥ ITh (MG T [IaR0r AT UTe SATehel SUHRRTATE STl I fereteh!
EHAT ITh Hedd AN g1 |

(3) ATANTT I9 [AIRTHT FTHINTH Hedqd &2 MaRu a1 qikadd TRREH AR e
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Annex 4: Tariff filing format

Main Sheet : Summary of Annual Revenue Requirement

A. INCOME

Particular FY 075 /76 FY 76 /77 REMETS
(Forecast)

(Audited/Provisional)

‘ Total

B. YEARLY EXPENDITURE

FY 075 /76 FY 76 /77 Remarks

(Audited/Provisional) | °recast)

‘ Total

C. ANNUAL REVENUE REQUIREMENT

Particular FY 075 /76 FY 76 /77 REMETS

(Audited/Provisional) | (°r€cas

Annual Revenue Requirement

¥
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Tariff filing format

Form CTF 1: Consumer category wise sales

Logic for FY

076 /77

.|Consumer Consumer FY 074 /75 FY 075 /76 FY 76 /77 Remarks

Category Code Category Name (Audited) e e el [ S e—

sional)

Forecast

<<Licensees to
include adequate rows to|
cover all consumer
categories>>

Tariff filing format

Form CTF 2: Yearly Return/ Dividend from investment

Logic for FY
076 /77

Forecast Remarks

S. N. Consumer Consumer FY 074 /75 FY 075 /76 FY 76 /77
Category Code Category Name (Audited)

(Audited/Provi (Forecast)
sional)

<<Licensees to
include adequate rows to
cover all consumer
categories>>

Total ‘ ‘ - -

¥
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[

Fae@ AT AR A1.9.209% /050 &I ATME Jiqasd

Tariff filing format

Form CTF 3: Yearly Other Income

Logic for FY
S. Particulars Type of FY 074 /75 el FY 76 [77 g 076 /77 Remarks

) income (Audited) (Audited/ (Forecast) Forecast
Provisional)

<<Licensees to include
all the sources of other
income>>

Total Income

Less, Interest/
dividend earned from
the investment made
out of previous years'
Return on

Equity/Profit

Total

Tariff filing format
Form CTF 4: Power Purchase Quantum and Cost

Capaci|FY 074 /75 FY 075 /76 e ]
13 (Audited/Provisional) |(Projected)

FY 076 /77

Logic for FY 076 /77 Remarks
[MW] | Purchased Kwh Amo |Purchased Kwh Amo |Kwh Amo Projection
(Units) unt | (Units) unt | (Units) |unt

S. |Power purchase source T?/pe of
N. plant

<<Licensees to Include
adequate rows to cover
all sources>>

940
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Tariff filing format

Form CTF 5: Yearlv Expenditure for operatina own plants (Except Emplovee cost and Depreciation)

Particulars Type of Capac FY 074/75 (Audited) FY 075/76 FY 076/77 (Projected) Logic for FY Remark
plant ity (Audited/Provisional) 076/77 S
Projection

[MW] |Kwh (Units) Expenses ‘Kwh (Units) Expenses Kwh (Units) Expenses

<<Licensees to
include all the

plants and its
yearly
expenditure>>

Tariff filing format

Form CTF 6: Yearly Expenditure of Transmission line /network (Except Depreciation and Employee Expenses)

Particulars Capacit| FY 074/75 (Audited) FY 075/76 FY 076/77 Logic for FY 076/77 REINES

y (Audited/Provisional) (Projected) Projection
[KVA]

<<Licensees to
include all the
transmission
line/network and its
yearly expenditure>>

‘Total

49
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Tariff filing format

Form CTF 7: Yearly Expenditure of Distribution line /network (Except Depreciation and Employee Expenses)

S. Particulars FY 074/75 FY 075/76 FY 076/77 Logic for FY RENEE

N. (Audited) (Audited/Provisi| (Projected) 076/77 Projection
onal)

<<Licensees to
include all the
distribution
line/ network
and its yearly
expenditure>>

‘Total

4R
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iff filing format

Form CFT 8: Depreciation

0 A 6 (A Provisiona Re
Projectio
P Ope A et Add Dispo A D o A Ope A et A D A Depre A Opening GFA A A Deprei
Depre PR Depre PR A D Depre PR
o 0
[Generation 0
lLand

[Building and Structures

[Plant and Machinery

ehicles <<Licensees can use their own categories for line items, if required>> <<Licensees can use their own categories for line items, If required>>

[Furniture

[office equipment

[Other assets

[Total

|Assets created out of consumer contribution and grants in the above list

[Transmission

Land

Building and Structures

[Plant and Machinery

‘ehicles

Furniture

[office equipment

[Other assets

[Total

[Assets created out of consumer contribution and grants in the above list

Distribution

Land

Building and Structures

[Plant and Machinery

‘ehicles

Furniture

[Office equipment

[Other assets

[Total

[Assets created out of consumer contribution and grants in the above list

43
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Form CTF 9: Loan and Interest Payment

A.Long Term Loans

Loan name (Provide a
S.N. unique Lender Purpose of
identifiable name) loan

Total loan amount
in Loan currency

Business function
that is the Tenure Loan
beneficiary of loan (years) currency

FY 072/75 (Audited) [NPR Million]

Annual
interest [%]

Interest
rate period [Years] [Years]
©

Repayment Moratorium  Date /year of
first loan
disbursement

Outstanding
loan amount  Annual

interest

Fv 075/76
(Audited/Provisional)

[NPR Million]  Forecast for FY 76/77 [NPR Million]

outstanding
Repayment forfloan amount
FY

Outstanding
Repayment for loan amount  Annual
FY on interest

beginning of

FY

Closing loan
Annual Repayment for amount as on
2%

interest

<Licensees to add
ladditional rows if
required>>

B. Short Term Loans

Loan name
N. (Provide aunique  Lender Purpose of
identifiable name) loan

Business function

that is the

beneficiary of loan Tenure Loan
(vears) currency

Total loan amount
in Loan currency

[FY 075/77 (Audited/Provisional) [NPR

Annual
interest [

Datelyear of
first loan
disbursement

Interest Repayment
rate Moratorium
per [Years]

outstanding
oan amount  Annual
iod s on interest
(%] beginning of

[ve FY
ars]

[FY 075/77 (Audited/Provisional) [NPR Forecast for FY 76/77 [NPR Million]

outstanding Outstanding
Repayment forfloan amount  Annual Repayment for loan amount
FY s on interest FY as on
beginning of
FY

Annual

Repayment for Closing loan
interest 2%

amount as on

beginning of end of FY
FY

<Licensees to add
ladditional rows if
required>>

Y
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Tariff filing format

Form CTF 10: Employee Expenses
Sl |Particulars ‘ Unit ‘ FY 074/75 ‘ FY 075/76 FY 076/77 (Projected) Logic for FY 076 /77  Remarks

No (Audited) (Audited /Provisional) Projection

Number of employees

Generation No.
Transmission No.
Distribution No.
Mixed Responsibilities No.
Total No.

Employee Costs (exclusive of
terminal benefits and contribution
to pension funds)

Generation NPR Million
Transmission NPR Million
Distribution NPR Million
Mixed Responsibilities NPR Million
Total NPR Million
Employee cost -Terminal

Benefit

Generation NPR Million
Transmission NPR Million
Distribution NPR Million
Mixed Responsibilities NPR Million
Total NPR Million

Employee cost -
Contribution to pension fund

Generation NPR Million
Transmission NPR Million
Distribution NPR Million
Mixed Responsibilities NPR Million
Total NPR Million

944
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Tariff filing format

Form CTF 11: Corporate Office related Expenditure

Particulars FY 074/75 (Audited) FY 075/76 FY 076/77 (Projected) Logic for FY 076/77 Projection |Remarks

(Audited/Provisional)

<<Licensees to include all
the

expenditure of Corporate
Office>>

‘ Total

Tariff filing format
Form CTF 12: Equity

Particulars FY 074 /75 FY 075 /76 FY 76 /77 Logic for FY 76 /77
(Forecast) Forecast

(Audited)

(Audited/Provision
al)

Share capital

Reserves NPR Mn 0
Accumulated profit/(loss) NPR Mn
Total equity * NPR Mn

* qHlT 95T Sl [T @RT [T F9r TTHRT 95T kel qIeAr 79+ 97 Gl Fiarad], 209 @ g 2o
P GIeTT AT

4%
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Tariff filing format
Form CTF 13: Capital expenditure and capitalization

Funding Pattern Capital Expenditure Asset Capitalization
[NPR Million] [NPR Million]

FY 074/75 FY 075/76 FY 076/77 FY 074/75 FY 075/76 FY 076/77
(Audited) (Audited/Provisi (Forecast) (Audited) (Audited/Provisi (Forecast)
onal) onal)

Particulars of CAPEX scheme Description

<<Illustrative List.
Licensee to replace with
actuals>>

Tariff filing format
Form CTF 14: Consumer category wise revenue
FY 074/75 (Audited in NPR Million) FY 075/76 (Audited/Provisional in NPR Million) FY 076 /77 (Forecast in NPR Million)

~ Iconsumer Consumer Amp./ » Col_le_ction » Col_le_ction __ Col_le_ction
. (Category Code Category Volt Blll_mg Efficiency Blll_mg Efficiency Bll!lqg Efficiency
Name age Demand  |Energy Total Efficiency |% (amount Demand  Energy Total Efficiency % (amount Demand  Energy Total Efficiency % (amount
Leve| (Charge Charge Charges % (units  |realised/am Charge Charge Charges % (units  realised/am Charge Charge Charges % (units  realised/am
billed/units jount billed/units ount billed/units ount
supplied) |billed) supplied) billed) supplied) billed)
<<Licensees
to include
adequate rows
|Ito cover all
|__[consumer
categories and
oltages>>
[Total

AL



T Mo SRt 19,300 /50 P AMMS Fiqasd

Tariff filing format

Form CTF 15: Source and Usage of Energy
FY 075/ 76 FY 076 /77 FY 077/78 FY 078/79

Particulars Unit |FY 074/ 75 (Audited) (Audited/ (Forecast) (Forecast) (Forecast) RENENS
Provisional)

1 Self Generation 0

2 Power procured MU
3 Power imported MU
4 ITotal available power MU
5 [Transmission Loss %

6 Sales at Transmission, if any (Export or dedicated lines) MU
7 Energy at Transmission-Distribution Periphery MU
8 Distribution Loss %

9 Sales MU

Tariff filing format

Form CTF 16: Existing and proposed tariff

Existing Tariff Proposed tariff for FY 76 / 77
Consumer Category Amp./ Demand Demand
S.N Code Consumer Volt Energy Charges Fixed Details of |Energy Charges Fixed Details of
0 Category age Charges [NPR/KVA/ |Charges Time of Day |Charges [NPR/KVA/ Charges Time of Day
Name Level J[NPR/kWh] Month [NPR/Month tariff, if [NPR/kWh] Month [NPR/Month tariff, if
[KV] ] ] applicable ] ] applicable
include
adequate rows to
cover all
consumer

categories and

<<Li censees can
propose
additional
categories, if they
wish to>>

S
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PREFACE

The electrical power system has established itself as a most critical component of modern society. Our
daily reliance on electricity has grown in recent years, as more and more essential services have been
electrified. This growth in demand has coincided with a shift towards renewable energy sources, such as
wind and solar power. While these resources are clean and sustainable, they can also be intermittent,
which poses challenges to the reliable operation of the grid. As the demand for electricity in Nepal
continues to grow, it is crucial to have an efficient, reliable, and secure grid system in place to meet the
needs of the population. The Electricity Regulatory Commission (hereafter “The Commission”) recognizes
this need and has taken a significant step forward by formulating the Nepal Electricity Grid Code as
mandated by the Electricity Regulatory Commission Act, 2074.

The Grid Code establishes a framework for the planning, operation, and management of the transmission
system in a fair and efficient manner. It provides basic design criteria and operational rules and
responsibilities to be followed by the generation station, transmission utilities, distribution utilities and
traders in an effective, transparent, non-discriminatory and coordinated manner. This document is
particularly important in Nepal, where we are witnessing an increasing prospect of Cross Border Electricity
Trade (CBET) and regional interconnections, and an increasing necessity to regulate entry and operation
of new kinds of grid users such as power traders. Hence, while developing this Grid Code, it has taken due
consideration of Common Minimum Grid Code for South Asia prepared by South Asia Forum for
Infrastructure Regulation (SAFIR).

This grid code is a living document that is subject to change as new technologies, market conditions, and
regulatory requirements evolve. The Grid Code is developed through a collaborative process that includes
representatives from power industry, government and the public. The promulgation of the Nepal
Electricity Grid Code is an important step in opening the power sector to private and especially variable
renewable energy generators. It increases transparency and provides equal treatment by making the same
rules applicable to all. Like other governing frameworks, grid codes have continuously been adapted to
changing technologies, system conditions, and political aspirations. This is also reflected in the ongoing
adaptation of grid codes to enhance development of regional power markets and integration of renewable
energy generators.

The Nepal Electricity Grid Code is a comprehensive document that establishes guidelines, procedures,
responsibilities, standards, and obligations for the connection, operation, maintenance, and development
of the grid system of Nepal. The Code has been developed to govern the boundary between the Grid
Owner, System Operator, Grid Planner, Transmission Licensee, and Grid Users and to establish procedures
for operations of facilities that will use the transmission system. It also sets out basic rules and standards
for the safety of the grid system, which are essential for protecting the public and the environment.

The benefits of a large, interconnected grid spanning a subregion, region, or continent are numerous. Such
a grid can leverage far-away resources and take advantage of the diversity of peak hours and time zones,
among other factors. Even in scenarios of power deficit and surplus, mutually beneficial energy trade
opportunities can exist due to differences in demand profiles, not just across time zones but also across
interconnected countries’ seasonal variations. In this endeavour, establishment of South Asian Power Pool
would play a crucial role which could ultimately be linked with Bay of Bengal Initiative for Multisectoral
Technical and Economic Cooperation (BIMSTEC), Association of Southeast Asian Nations (ASEAN) Power
Grid in the east and to the Gulf Cooperation Council (GCC) Grid in the west.

The interconnection of grids across South Asia is an important step towards achieving sustainable

development goals (SDGs) by promoting renewable energy sources and reducing carbon emissions. It also
helps to reduce dependence on fossil fuels and promotes energy security by diversifying energy sources.
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However, there are some challenges associated with interconnected power grids such as technical issues
related to grid stability and reliability, regulatory issues related to CBET, and political issues related to
national sovereignty and security concerns. These challenges need to be addressed through international
cooperation and coordination among countries.

The Nepal Electricity Grid Code will facilitate a level playing field for grid users, promote competition in
the electricity sector, and encourage investment in the grid system. Moreover, it will help in achieving the
sustainable development goal of access to affordable, reliable, safe, sustainable, and modern energy for
all. The grid code will also help to ensure that the electric power supply is available when needed and that
it is operated in a way that minimizes the environmental impacts.

| would like to express my gratitude to all the stakeholders including but not limited to the Ministry of
Energy, Water Resource and Irrigation, Water and Energy Commission Secretariat, Department of
Electricity Development, Nepal Electricity Authority, Institute of Engineering (Tribhuvan University),
Rastriya Prasaran Grid Company Ltd., Independent Power Producers’ Association of Nepal (IPPAN), Society
of Electrical Engineers, Nepal (SEEN), Urja Nepal/USAID and other prominent experts who have provided
valuable inputs throughout the formulation and finalization of this document. This Grid Code could not
have been formulated without the hard work and dedication of the Commission's members and staff also.

In conclusion, | urge all stakeholders to carefully read and comply with the provisions of the Nepal
Electricity Grid Code. Compliance with the Code is essential for the reliable and economic operation of the
grid system in Nepal. The Commission is also committed to ensuring the effective implementation of the
Nepal Electricity Grid Code and will provide necessary support to all stakeholders to comply with the
provisions of the Nepal Electricity Grid Code.

Mr. Dilli Bahadur Singh

(Chairperson: Electricity Regulatory Commission)
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Issued by the 199" Meeting of the

Electricity Regulatory Commission Dated 2080/03/29

Electricity Regulatory Commission

NEPAL ELECTRICITY GRID CODE, 2080

PREAMBLE

As per the mandate provided by section 12 (a) of the Electricity Regulatory Commission Act, 2074 (2017)
and Rule 6 (1) of the Electricity Regulatory Commission Rules, 2075 (2018), with the objective of
establishing rules and standards to be followed by different entities to ensure appropriate planning,

development and operation of the Integrated Nepal Power System, in order to achieve maximum
economy, security, reliability and efficiency of the grid, the Electricity Regulatory Commission hereby
enacts this Nepal Electricity Grid Code, 2080.

1.1
111

11.2

1.2
121

13

131
1.3.2

CHAPTER 1: PRELIMINARY

SHORT TITLE AND COMMENCEMENT:

The name of this grid code shall be “Nepal Electricity Grid Code, 2080". This may be referred
to as “Nepal Electricity Grid Code (2023 A.D.)” if and when deemed necessary to specify the
year of Gregorian Calendar.

This Grid Code shall be effective from the date of approval from the Commission.

SCOPE OF APPLICATION:
The provisions of this Chapter apply to all Parties including the following:

(a)
(b)
(c)
(d)
(e)
(f)
(8)

Grid Owners;

Designated System Operators;

Generators;

Distributors;

Large Consumers

Traders, and

Any other entity with a User System connected to the Grid

INTERPRETATIONS

The word "singular" shall include the plural and vice versa, unless specifically stated otherwise.
Any reference to gender shall include all other genders.
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1.4
141

1.4.2

1.4.3
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Unless otherwise specified, the given abbreviation and acronyms shall have the following full

forms:

a) ALD
b) AVR
c) BIL
d) cT

e) DPD
f) DSO
g) DSP
h) ERC
i) GCM
i) GCMC
k) HV

) IEC
m) INPS
n) IPP
0) kv
p) LCGP
q) LDC
r) MLD
s) MVA
t) MVAR
u) MW
V) NEA
w) pf

X) PLC
y) PPA
2) PT
aa) SCADA
ab) TDP
ac) TSO
ad) VLC
DEFINITIONS

Automatic Load Dropping

Automatic Voltage Regulator

Basic Insulation Level

Current Transformer

Detailed Planning Data

Designated System Operator
Designated System Planner
Electricity Regulatory Commission
Grid Code Management

Grid Code Management Committee
High Voltage

International Electro-technical Commission
Integrated Nepal Power System
Independent Power Producer
Kilovolt

Least Cost Generation Expansion Plan
Load Dispatch Centre

Manual Load Dropping

Mega Volt-ampere

Mega Volt-ampere Reactive
Megawatts

Nepal Electricity Authority

Power Factor

Power Line Communication

Power Purchase Agreement

Potential Transformer

Supervisory Control and Data Acquisition
Transmission Development Plan
Transmission and System Operation

Voluntary Load Curtailment

In the Grid Code the following words and phrases shall have the following meanings unless
more specifically defined in a Chapter, Section or Subsection of the Grid Code.

Standard engineering terms that are not otherwise defined are understood to have their usual
meanings.
The definition given in a Chapter, Section or Subsection of the Grid Code shall prevail in case

of inconsistencies.
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a)

b)

c)

g)

“Accountable Person”
means

“Amended Connection
Agreement” means

“Ancillary Service”
means

“Automatic Load
Dropping” means

“Availability” means

“Backup Protection”
means

“Backup Reserve”
means

“Best Industry
Practice” means

“Black Start” means
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A person who has been duly authorized by the Grid Owner
or a User to sign the Fixed Asset Boundary on their
respective behalf.

An agreement between a User and the Grid Owner, which
specifies the terms and conditions pertaining to the
renovation or modification of the User System or
Equipment at an existing Connection Point in the Grid.

Support services such as Frequency Regulating and
Contingency Reserves, Reactive Power Support, and Black
Start capability which are essential in maintaining Power
Quality and the Reliability and Security of the Grid.

The process of automatically and deliberately removing
pre-selected Demand from a Power System in response to
an abnormal condition in order to maintain the integrity of
the Power System.

The long-term average fraction of time that a Component
or System is in service and satisfactorily performing its
intended function.

A form of protection that operates independently of the
specified Components in the primary protective System. It
may duplicate the primary protection or may be intended
to operate only if the primary protection fails or is
temporarily out of service.

Refers to a Generating Unit that has Fast Start capability
and can synchronize with the Grid to provide its declared
capacity for a minimum time period as agreed.

The practices and methods not specified in specific
standards but that are generally accepted by the power
industry to be sound and which ensure the safe and
reliable planning, operation, and maintenance of a Power
System.

The process of recovery from Total System Blackout using a
Generating Unit with the capability to start and
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k)

o)

“Business Day” Means

“Capability and
Availability
Declaration” means

“Central Dispatch”
means

“Check Meter” means

“Completion Date”
means

“Component” means

“Connection” means

“Connection
Agreement” means

“Connection Date”
means

“Connection Point”
means
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synchronize with the Power System without Grid power
supply.

Any day on which the government office is open for
business.

Refers to the data submitted by the Generator for its
Scheduled Generating Unit, which is used by the
Designated System Operator in preparing the day-ahead
Generation Schedule. It includes declaration of Generation
Scheduling and Dispatch parameters.

The process of issuing Dispatch Instructions to the Grid
Owner, Generator, Distributor and/or High Voltage
Consumer by the Designated System Operator to achieve
an economic operation while maintaining Power Quality,
Stability, Reliability and Security of the Grid.

The tariff metering system installed, owned and
maintained by receiver of electricity.

The date, specified in the Connection Agreement or
Amended Connection Agreement, when the User
Development is scheduled to be ready for full commercial
operation.

A piece of Equipment, a line or circuit, a section of line or
circuit, or a group of items, which is viewed as a unit for a
specific purpose.

The electric lines and electric Equipment used to join a
User System with the Grid.

An agreement between a User and the Grid Owner, which
specifies the terms and conditions pertaining to the
connection of the User System or Equipment to a new
Connection Point in the Grid.

The date, specified in the Connection Agreement or
Amended Connection Agreement, when the User
Development is ready for physical connection to the Grid.

The point of connection of the User System or Equipment
to the Grid.
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t)

aa)

ab)

ac)

ad)

“Connection Point
Drawings” means

“Contingency
Reserve” means

“Critical Loading”
means

“Declared Available
Capacity” means

“Declared Data”
means

“Demand” means

“Demand Control”
means

“Demand Forecast”

means

“Designated System
Planner” means

“Detailed Planning

Data” means

“Dispatch Instruction”

means
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The drawings prepared for each Connection Point, which
indicate the equipment layout, common protection and
control, and auxiliaries at the Connection Point.

Generating capacity that is intended to take care of the
loss of the largest synchronized Generating Unit or the
power import from a single Grid interconnection,
whichever is larger. Contingency Reserve includes Spinning
Reserve and Backup Reserve.

Refers to the condition when the loading of transmission
lines or substation Equipment is between 90 percent and
100 percent of the continuous rating.

The estimated net capacity of the Generating Units
announced by the Generator that equals the Dependable
Capacity less any reductions due to Scheduled Outage,
Forced Outage or Maintenance Outage.

The data provided by the Generator, Distributor and/or
High Voltage Consumers in accordance with the most
recent parameters.

The active Power and/or reactive power at a given instant
or averaged over a specified interval of time, that is
actually delivered or is expected to be delivered by an
electrical Equipment or a supply System

The reduction in Demand for the control of frequency
when the Grid is in an Emergency State.

The projected Demand and Active Energy related to a
Connection Point in the Grid.

An entity designated the responsibility of strategically
planning, design, and optimization of electrical power
systems.

Additional data, which the Grid Owner requires, for
conducting more accurate Grid planning study.

Refers to the instruction issued by the Designated System
Operator to the Generators with Scheduled Generating
Units and/or the Generator whose Generating Units will
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ae) “Dispatch” means

af) “Distribution System”
means

ag) “Distributor” means

ah) “Electrical Diagram”
means

ai) “Electric Cooperative”
means

aj) “Embedded Generator”

means

ak) “Emergency State”
means

al) “Equipment” means

am) "The Commission”
means
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provide Ancillary Services to implement the final
Generation Schedule in real time.

The process of apportioning the total Demand of the Grid
through the issuance of Dispatch Instructions to the
Scheduled Generating Units and the Generating Units
providing Ancillary Services in order to achieve the
operational requirements of balancing Demand with
generation that will ensure the Security of the Grid.

The system of electric lines and electrical equipment at
voltage levels of 33KV and below.

An Electric Cooperative, private corporation, government-
owned utility, or existing local government unit that has an
exclusive franchise to operate a Distribution System.

A schematic representation, using standard electrical
symbols, which shows the connection of Equipment or
Power System Components to each other or to external
circuits.

A cooperative or corporation authorized to provide
electricity services pursuant to NEA Cooperative Rural
Electrification Regulations, 2060.

A person or entity that generates electricity using a
Generating Plant that has no direct connection to the Grid
and is connected to the Distribution System or the System
of any User.

The Grid operating condition when a Multiple Outage
Contingency has occurred without resulting in Total System
Blackout and any of the following conditions is present: (a)
generation deficiency exists; (b) Grid transmission voltages
are outside the limits of 0.90 and 1.10; or (c) the loading
level of any transmission line or substation Equipment is
above 110 percent of its continuous rating.

All apparatus, machines, conductor, etc. used as part of, or
in connection with, an electrical installation.

Electricity Regulatory Commission established pursuant to
the Act.
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an)

ao)

ap)

aq)

ar)

as)

at)

au)

av)

“Event” means

“Fast Start” means

“Fault Clearance Time”
means

“Fiscal Year” means

“Forced Outage” means

“Frequency Control”
means

“Frequency Regulating
Reserve” means

“Generating Plant”
means

“Generating Unit”
means

aw) “Generation Schedule”

means
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An unscheduled or unplanned occurrence of an abrupt
change or disturbance in a Power System due to fault,
Equipment Outage or Equipment mal-operation.

The capability of a Generating Unit or Generating Plant to
start and synchronize with the Grid within 5 minutes.

The time interval from fault inception until the end of the
arc extinction by the circuit breaker.

Based on Bikram Sambat (Nepalese Calendar) year
beginning on the first day of the month of Shrawan and
ending on the last day of the following month of Asadh.

An Outage that results from emergency conditions directly
associated with a Component, requiring that it be taken
out of service immediately, either automatically or as soon
as switching operations can be performed. Also, an Outage
caused by human error or the improper operation of
Equipment. This excludes Scheduled Outages and
Maintenance Outages.

A strategy used by the Designated System Operator to
maintain the frequency of the Grid within the limits
prescribed by the Grid Code by the timely use of Frequency
Regulating Reserve, Contingency Reserve, and Demand
Control.

Refers to a Generating Unit that assists in Frequency
Control by providing automatic Primary and/or Secondary
Frequency response.

A facility, consisting of one or more Generating Units,
where electricity is produced from some other form of
energy by means of a suitable apparatus.

The combination of an alternator and a turbine set or a
reciprocating engine and all of its associated equipment,
which together represents a single electricity generating
machine.

Refers to the schedule that indicates the hourly output of
the Scheduled Generating Units and the list of Generating
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ax) “Generator” means

ay) “Grid Impact Studies”
means

az) “Grid Owner” means

ba) “High Voltage” means

bb) “High Voltage
Consumer” means

bc) “IEC” means

bd) “IEC Standard” means

be) “Implementing Safety
Coordinator” means

bf) “Integrated Nepal
Power System” or
“The Grid” means

bg) “Independent Power
Producers” or “IPP”
means

bh) “Island Grid” means
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Units that will provide Ancillary Services for the next
Schedule Day.

Any person or entity with a license, which has among its
objectives the establishment and operation of generating
stations.

A set of technical studies which are used to assess the
possible effects of a proposed expansion, reinforcement,
or modification of the Grid or a User Development and to
evaluate Significant Events.

The licensees who are responsible for operation,
maintenance and expansion of the Grid.

A voltage level of 66 kV and above.

A person to whom electricity is provided and who has
supply at 66 kV or higher voltage.

International Electro-Technical Commission.

The international standard for electro- technical
Equipment approved and published by IEC.

The Safety Coordinator assigned by the Grid Owner or the
User to establish the requested Safety Precaution in the
Grid or User System.

The system of High Voltage (66 kV or above) electric lines
and electrical equipment owned and/or operated by the
Grid Owner for the purpose of the transmission of
electricity between Power Stations and Distribution
Systems as specified in prevailing Electricity Act of Nepal.

A generator owning a Generating Plant, who is not
classified as a Public Sector Entity.

A Generating Plant or a group of Generating Plant and its
associated load, which is isolated from the rest of the Grid
but is capable of generating and maintaining a stable
supply of electricity to the customers within the isolated
area.
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bi)

bj)

bk)

bl)

bm

bn)

bo)

bp)

br)

~

“Isolation” means

“Load Dispatch Centre”
means

“Main Meter” means

“Maintenance Outage”
means

“Maintenance
Program” means

“Manual Load
Dropping” or “MLD”
means

“Metering Point”
means

“Minimum Stable
Loading” means

“Multiple Outage
Contingency” means

“Nepal Electricity
Authority” means
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The electrical separation of a part or Component from the
rest of the electrical Power System to ensure safety when
that part or Component is to be maintained or when
electric service is not required.

The control centre located in Kathmandu which is
responsible for managing the operation of the Power
System through coordination of generation, transmission
and distribution on a real time basis.

The tariff metering system installed, owned and
maintained by the supplier of electricity.

An Outage which is not part of a Scheduled Outage and
which, if postponed by more than two days, could cause
harm to Equipment and/or personnel.

A set of schedules, which are coordinated by the Grid
Owner and the Designated System Operator, specifying
planned maintenance for Equipment in the Grid or in any
other User System.

The process of manually and deliberately removing pre-
selected Demand from a Power System in response to an
abnormal condition and in order to maintain the integrity
of the Power System.

The point identified in the Power Purchase Agreement or
Connection or Amended Connection Agreement, where
energy is measured.

The minimum demand that a Generating Unit can safely
maintain for an indefinite period of time.

An Event caused by the failure of two or more Components
of the Grid including Generating Units, transmission lines,
and/or transformers.

A public sector power utility with a license for generation,
transmission and distribution of electricity throughout the
country, pursuant to Nepal Electricity Authority Act, 2041
(1984)
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bs) “NEA Distribution &
Consumer Services”
means

bt) “NEA Engineering
Company Pvt. Ltd.”
means

bu) “NEA Generation”
means

bv) "Designated Power
Trader” means

bw) “NEA, Transmission &
System Operation”
means

bx) “Negative Sequence
Unbalance Factor”
means

by) “Normal State” means

bz) “Operating Margin”
means

ca) “Operating Program”
means
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An entity within the NEA organization, which serves as
Distributor

An entity within the NEA organization, which is responsible
for hydropower project development and which provides
engineering services to various entities within the NEA.

An entity within the NEA organization, which serves as
Generator and developer of NEA-owned Generating Plants.

An entity which is responsible for negotiation and
processing of Power Purchase Agreements and cross-
border power trade.

An entity within the NEA organization, which is comprised
of following three departments:

e Grid Operations which fulfils the role of one of the Grid
Owner for the purposes of the Grid Code

e Designated System Operator

e Transmission Line and Substation Construction

The ratio of the magnitude of the negative sequence
component of the voltages to the magnitude of the
positive sequence component of the voltages, expressed in
percent.

The Grid operating condition when the System frequency,
voltage, and transmission line and equipment loading are
within their normal operating limits, the Operating Margin
is sufficient, and the Grid configuration is such that any
fault current can be interrupted and the faulted equipment
isolated from the Grid.

The margin of generation over the total Demand plus
losses that is necessary for ensuring power quality and
security. It is the sum of Frequency Regulating Reserve and
Contingency Reserve and system losses.

A periodic program prepared by the Grid Owner and the
Designated System Operator based on data submitted by
Generators and Users which specifies the expected
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cb)

cc)

cd)

ce)

cf)

cg)

ch)

ci)

ci)

ck)

cl)

“Outage” means

“Output Usable” means

“Partial System
Blackout” means

“Party” means

“Point of Grounding”
means

“Point of Isolation”
means

“Power Line Carrier”
means

“Power Purchase

Agreement” means

“Power Quality” means

“Power System” means

“Power System Master
Plan” means

cm) “Primary Response”

means
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Availability and aggregate capability of generation to meet
forecasted Demand.

The reduction of capacity or taking out of service of a
Generating Unit, transmission system or distribution
system.

That portion of registered capacity which is available for
dispatch.

The condition when a part of the Grid is isolated from the
rest of the Grid and all generation in that part of the Grid
has shut down or tripped off.

Any person, company, organization, authority, firm or
association subject to the provisions of the Grid Code.

The point on the Grid or the User System at which
Grounding can be established for safety purposes.

The point on the Grid or the User System at which Isolation
can be established for safety purposes.

A communication Equipment used for transmitting data
signals through the use of power transmission lines.

The agreement between a Generator and a buyer in which,
subject to certain conditions, the buyer agrees to purchase
the electrical output of the Generator.

The quality of the voltage, including its frequency and
resulting current that are measured in the Grid,
Distribution System, or any User System.

The combination of the Grid, Distribution System and
Generating Plants.

Twenty (20) year plan for the Power System reviewed
annually and updated every five (5) years covering all
issues relating to the Power System.

The automatic response of a Generating Unit to Frequency
changes, from zero to five second from time of Frequency
change, and which is fully available for the next 25 second.
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cn) “Rastriya Prasaran Grid
Co. Ltd.” means

co) “Reactive Power
Capability Curve”
means

cp) “Registered Equipment

Data” means

cq) “Reliability” means

cr) “Safety Coordinator”
means

cs) “Safety Rules” means

ct) “Safety-Plate” means

cu) “Schedule Day” means

cv) “Scheduled Generating
Plant” means

cw) “Scheduled Generating

Unit” means

cx) “Scheduled Outage”
means

cy) “Scheduling” means
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A company registered in Office of Company Registrar with
registration number 136901/71/72 pursuant to Company
Act, 2063 with the objective of transmitting and evacuating
the electric power.

A diagram which shows the reactive power capability limit
versus the Real Power within which a Generating Unit is
expected to operate under normal conditions.

Data submitted by a User to the Grid Owner at the time of
Connection of the User System to the Grid.

The probability that a System or Component will perform a
required task or mission for specified time in a specified
environment.

A person designated and authorized by the Grid Owner or
the User to be responsible for the coordination of Safety
Precautions at the Connection Point when work or testing
is to be carried out on a System which requires the
provision of Safety Precautions for HV Equipment.

The rules that seek to safeguard personnel working on the
Grid or User System from the hazards arising from the
Equipment or the Grid or User System.

A label conveying a warning against possible interference
or intervention as defined in the safety clearance and
tagging procedures.

The period from 00:00 hours to 24:00 hours each day.

A Generating Plant whose Generating Units are subject to
Central Dispatch by the Designated System Operator.

A Generating Unit within a Scheduled Generating Plant.

The Outage of a Component or Equipment planned by
Generator and/or Grid Owner and which is approved by
the Designated System Operator.

The process of determining the Generators that shall
provide Energy and Ancillary Services taking into account
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cz)

da)

db)

dc)

dd)

de)

df)

dg)

dh)

“Secondary Response”
means

“Security” means

“Significant Event
Notice” means

“Significant Event”
means

“Single Outage
Contingency” means

“Site” means

“Small Generator”
means

“Spinning Reserve”
means

“Stability” means

di) “Standard Planning

Data” means
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the operational constraints in the Grid for a period of time
in the future.

The automatic response to Frequency which is fully
available 25 seconds from the time of Frequency change to
take over from the Primary Response, and which is
sustainable for at least 30 minutes.

The continuous operation of a power system in the Normal
State, ensuring safe and adequate supply of power, even
when some parts or Components of the System are on
Outage.

A notice issued by the Designated System Operator or any
User if a Significant Event has transpired on the Grid or the
User System, as the case may be.

An Event on the Grid or the System of any User that has a
serious or widespread effect on the Grid or the User
System.

An Event caused by the failure of one Component of the
Grid including a Generating Unit, transmission line, or a
transformer.

Refers to a substation or switchyard in the Grid or the User
System where the Connection Point is situated.

Generating facility with aggregate generating capacity less
than or equal to 20 MW.

The component of Contingency Reserve which is
synchronized to the Grid and ready to take on load.

The ability of the dynamic Components of the Power
System to return to a normal or stable operating point
after being subjected to some form of change or
disturbance.

The general data required by the Grid Owner as part of the
application for a Connection Agreement or Amended
Connection Agreement.
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dj) “Start-Up” means

dk) “Supervisory Control
and Data Acquisition”
means

dl) “System” means

dm) “Designated System
Operator” means

dn) “System Test
Procedure” means

do) “System Test” means

dp) “The Act” means

dg) “The Grid Code” means

dr) “The Rules” means

ds) “Total System Blackout”

means

dt) “Transmission
Development Plan”
means
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The process of bringing a Generating Unit from Shutdown
to synchronous speed.

A system of remote control and telemetry used to monitor
and control a Power System.

Refers to the Grid or Distribution System or any User
System. Also a group of Components connected or
associated in fixed configuration to perform a specified
function.

The entity which owns, operates and maintains the Load
Dispatch Centre. Designated System Operator is
responsible for Central Dispatch, provision of Ancillary
Services, and operation and control to ensure safety,
Power Quality, Stability, Reliability, and Security of the
Grid.

A procedure that specifies the switching sequence and
proposed timing of the switching sequence, including other
activities deemed necessary and appropriate by the Test
Committee in carrying out the System Test.

The set of tests which involve simulating conditions or the
controlled application of unusual or extreme conditions
that may have an impact on the Grid or the User System.

Electricity Regulatory Commission Act, 2074 (2017).

Nepal Electricity Grid Code, 2080 (2023).

Electricity Regulatory Commission Rules, 2075 (2018)

The condition when all generation in the Grid has ceased,
the entire System has shut down, and the Designated
System Operator must implement a Black Start to restore
the Grid to its Normal State.

The program for expansion, reinforcement, and
rehabilitation of the Grid which is prepared by the
Designated System Planner.
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du) “User” means

dv) “User Development”
means

dw) “User System” means

dx) “Voltage Unbalance”
means

dy) “Voluntary Load
Curtailment” means

dz) “Week” means

ea) “Zero Sequence
Unbalance Factor”
means
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A person or entity that uses the Grid and related facilities.

The System or Equipment to be connected to the Grid or to
be modified, including the relevant proposed new
connections and/or modifications within the User System
that requires a Connection agreement or an Amended
Connection agreement.

Refers to a System owned or operated by a User.

Refers to the Negative Sequence Unbalance Factor or the
Zero Sequence Unbalance Factor.

The agreed self- reduction of Demand by identified
industrial Customers to assist in Frequency Control when
generation deficiency exists.

A period of seven (7) days which starts at 00:00 hours on
Sunday and ends at 24:00 hours on Saturday.

The ratio of the magnitude. of the zero sequence
components of the voltages to the magnitude of the
positive sequence components of the voltage, expressed in
percent.
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CHAPTER 2: GRID CODE MANAGEMENT

OBJECTIVE

The objectives of the Grid Code Management (GCM) are:

(@)

(b)

To specify the process for the enforcement, interpretation, revision and
recommendation pertaining to all aspects of management and operation of the Grid
Code.

To ensure compliance and enforcement of the Grid Code at planning, operation and
maintenance level;

SCOPE OF APPLICATION

The provisions of the Grid Code Management apply to all Parties, including the following:

(a)
(b)
(c)
(d)
(e)

Grid Owner(s);

Designated System Operator;

Generator;

Distributor; and

Any other entity with a User System connected to the Grid.

GRID CODE MANAGEMENT COMMITTEE

Functions of Grid Code Management Committee

The Commission shall establish a Grid Code Management Committee within one month of

the approval of the Grid Code which shall have the following functions:

(a)
(b)

(f)
(8)

Monitor implementation of the Grid Code;

Review, evaluate, and when appropriate, approve suggestions for amendments to
the Grid Code submitted by any User of the Grid;

Recommend to the Commission for the amendments of the Grid Code that the
Committee believes to be desirable or necessary;

Issue guidance on implementation of the Grid Code to the Users of the Grid when
requested;

Recommend to the Commission for the necessary actions against a Party who fails
to comply with any provision of the Grid Code;

Prepare reports on the activities of the GCMC for submission to the Commission;
and

Constitute Sub-Committees as and when required.

Membership of the GCMC

The composition of the GCMC shall be as follows:

(a)
(b)

ERC shall assign/appoint a chairperson of the GCMC from among the Chairperson,
Members or Secretary of the Commission;

The Secretariat of GCMC and all its subcommittees shall be located in the
Commission.
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(c) The Commission shall render all administrative support necessary for the
functioning of GCMC and its sub-committees.

(d) ERC shall appoint a Member Secretary for the GCMC;

(e) Other members of the GCMC shall include the followings:

(1) One member from the Designated System Operator;

(2) One member from Grid Owner (NEA);

(3) One member from Designated System Planner;

(4) One member from Generator;

(5) One member from Technical Services Department under Distribution and
Consumer Services Directorate of the NEA;

(6) One member from Ministry of Energy, Water Resources and Irrigation;

(7) One member from Grid Owner (RPGCL);

(f) Representative from Generation of the NEA, Independent Power Producers, High
Voltage Consumers, Academic Institutions and Private Distributors and/or
whosoever is deemed to be necessary, shall be invited to the GCMC meeting as and
when required.

Member from the Ministry of Energy, Water Resources and Irrigation shall be not below the
rank of second class Gazetted Officer. Members from the other participating organizations
shall preferably be the rank of directors/departmental head. All members shall have sufficient
knowledge in the field of Grid operation, planning and development.

GCMC Operating Cost

The operating cost of the GCMC and its sub committees, including staff shall be borne by the
Commission.

The GCMC shall prepare and submit the budget requirements for the following fiscal year to
the Commission by the end of Falgun (mid-March) of the current year. The budget shall include
any allowances to be given to GCMC members and its invitees.

The GCMC shall operate the budget in accordance with the rules and regulations approved by
the Commission.

The salaries of all the GCMC members and the subcommittee members shall be the
responsibility of their respective employers or sponsoring organizations.

GCMC Rules and Procedures
The GCMC shall establish its own rules relating to the conduct of its business. These include:

(a)  Administration and operation of the Committee;

(b)  Establishment and operation of GCMC Subcommittees;
(c)  Evaluation of Grid operation results;

(d) Coordination of dispute resolution process;

(e)  Monitoring of Grid Code enforcement;

(f)  Revision of Grid Code provisions; and

(g) Coordination with other relevant Acts.

The GCMC shall decide issues based on majority voting of the committee.
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GRID CODE MANAGEMENT SUBCOMMITTEES

Grid Planning Subcommittee

A Grid Planning Subcommittee shall be established with the following functions:

(a) Review and advise on Grid planning procedures and standards in the system planning

(b)  Technically support and assist the System Planning and Impact Studies;

(c)  Technically support and assist the Grid Owner with the major Grid reinforcement and
expansion plans;

(d)  Technically support and assist the Grid Owner/ Grid Operation with the reinforcement,
up gradation and equipment replacement plans;

(e) Technically support and assist the Designated System Operator with the necessary
dispatch, scheduling and communication plans;

(f)  Form a taskforce to assist in conducting the grid impact study; and

(g) Submit reports to GCMC as and when required.

The Grid Planning Subcommittee shall be composed of following members:

(a) The GCMC shall appoint the chairperson of the subcommittee;

(b) One member from the Designated System Planner of rank not below Deputy Manager:
the representative from Designated System Planner shall assume the role of member
secretary of the Sub-committee;

(c) One member from the Grid Owner (NEA);

(d) One member from the Grid Owner (RPGCL);

(e) One member from the Designated System Operator;

(f) One member from the Technical Services Department of Distribution and Consumer
Services of the NEA; and

(g) One member from Generator.

The members including the Chairperson shall be engineers having sufficient technical
background and experience in planning. All members shall be not below the rank of Deputy
Manager of relevant Departments unless specified otherwise.

Grid Operation and Reliability Subcommittee

A Grid Operation and Reliability Subcommittee shall be established with the following
functions:

(a) Technically review and make recommendations on the Grid operation procedures and
standards adopted in Grid Operation periodically. Technically review and make
recommendations on Grid reliability and protection procedures adopted in the Grid
Operation;

(b) Form a taskforce to assist in preparing grid operation procedure and standards;

(c) Submit reports to GCMC as and when required.

The Grid Operation and Reliability Subcommittee shall be composed of following members:
(a) The Director or Departmental Head of the Grid Owner (NEA) shall act as the chairperson
of the subcommittee;

(b) One member from the Grid Owner (NEA) shall assume the role of member secretary of
the Subcommittee;
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(c) One member from the Designated System Operator ;

(d) One member from the Grid Owner (RPGCL);

(e) One member from the Distribution and Consumer Services of the NEA; and
(f) One member from the Generation.

The members shall be electrical/electronics/mechanical engineers with sufficient technical
background and experience in Grid operation and/or protection. All members shall be not
below the rank of Deputy Manager of relevant Departments unless specified otherwise.

Other Grid Management Subcommittees

The GCMC may establish other ad hoc subcommittees as and when necessary.

GRID CODE DISPUTE RESOLUTION

In the event of any conflict between any provision of the grid code and any contract or
agreement between the grid owners and user, the provision of the Grid Code shall prevail.

In the event of any dispute regarding interpretation of any part of the Grid Code provision
between the User and the Grid Owners parties may request to the Commission for its
decision. The Commission’s decision shall be final and binding.

When the dispute arises between stakeholders, the parties attempt to settle the dispute
amicably by negotiation.

The dispute which cannot be settled amicably within 30 days after receipt by one party of
the other party’s request, may be referred to GCMC for mediation. GCMC shall complete the
mediation within 30 days.

If the dispute is not resolved through mediation, the party may file a petition to the
Commission to resolve the dispute. The Commission shall resolve the dispute pursuant to
the authority vested in it by the Act and the Rules.

The GCMC shall prepare a report on the requests it has received for mediation, the
procedural details and the result of such mediation and submit such reports to the
Commission once every year.

COMPLIANCE MONITORING

The GCMC shall ensure, to the extent reasonably possible, that all Parties comply with the
provisions of this Grid Code and shall investigate all suspected non-compliance with
provisions of the Grid Code by any Party including the Grid Owner and the Designated
System Operator.

Any Party that has reason to believe that another Party has failed to comply with provisions
of the Grid Code may notify the GCMC. Such notice shall be in writing and shall include the
Party suspected of non-compliance, the provision allegedly not complied with, the
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circumstances related to the alleged non-compliance and the date and time the alleged non-
compliance occurred.

The GCMC shall investigate any alleged non-compliance. The GCMC shall notify the Party
alleged to be in non-compliance that a complaint has been made. Such notice shall be in
writing and shall include the provision allegedly not complied with, the circumstances
related to the alleged non-compliance and the date and time the alleged non-compliance
occurred.

Within 15 days of receiving a notice from the GCMC under section 2.6.3, the alleged non-
compliant Party shall respond, in writing, to the allegation of non-compliance.

If the alleged non-compliant Party admits that an instance of non-compliance has occurred,
the GCMC shall evaluate the non-compliance and prepare a report that includes the details
of the non-compliance, an assessment of the impact of such non-compliance on the
operation and management of the Grid, an assessment of the likelihood of such non-
compliance continuing to occur and an assessment as to whether the non-compliance
warrants an amendment to the Grid. Such report shall be issued to all Parties.

If the non-compliant Party denies that an instance of non-compliance has occurred or fails to
respond to the notice sent by the GCMC within the stipulated time, the GCMC shall
investigate the complaint and determine whether the alleged Party was in non-compliance
with the Grid Code.

Following the investigation by the GCMC, the GCMC shall prepare a report that includes their
determination as to whether the alleged Party was in non-compliance, the details of the
non-compliance, an assessment of the impact of such non-compliance on the operation and
management of the Grid, an assessment of the likelihood of such non-compliance continuing
to occur and an assessment as to whether the non-compliance warrants an amendment to
the Grid Code. Such report shall be issued to all Parties.

GRID CODE ENFORCEMENT
Enforcement Process

The GCMC shall initiate sanctions against the Party or the Parties it has determined to be in
non-compliance with any provision of the Grid Code.

The procedures for the enforcement process shall be as follows:

(a) The GCMC shall serve a notice in writing to the non-compliant Party with the specifics
of the non-compliance along with the recommended course of action necessary to
rectify the non-compliance;

(b) The offending Party shall respond in writing its reaction to the notice within five (5) days
of receiving the notice from the GCMC. Its reaction shall state whether or not it will
comply with the course of action recommended by the GCMC;

(c) If the GCMC is satisfied with the response, it shall notify the Party in writing that the
issue has been resolved; and
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(d) If the GCMC is not satisfied with the response or if the event of non-compliance was of
a serious nature that impacted the security, reliability and efficient operation and
management of the Grid, the GCMC shall document the non-compliance committed by
the Party and submit a report to the Commission, including the recommended course
of action which could include warnings, disciplinary action and, in the extreme case,
disconnection.

GRID CODE REVISION AND AMENDMENTS

The GCMC Secretary shall present all proposed revisions of the Grid Code to the GCMC for its
consideration.

The Grid Owner shall send to the Commission following reports at the conclusion of each
Review Meeting of the Panel.

(a)  Areport on the outcome of such review.
Any proposed revisions to the Grid Code as the Grid Owner reasonably thinks necessary
for the achievement of the defined objectives.

(c)  All written representations or objections from Users arising during the review.

All revisions to the Grid Code shall require approval of the Commission. The Commission
shall publish revisions to the Grid Code as amendments once approved by the Commission.

The Grid Owner shall present proposals to the Commission to allow relaxations, where Users
have justified difficulties in meeting the Grid Code requirements.

The revision number and date of issue shall appear on every page of the Grid Code.

Every change from the previous version shall be clearly marked in the margin. In addition, a
revision sheet shall be placed at the front of the revised version that lists the number of
every changed sub-Section, together with a brief description of change.

GCMC MEETING

The GCMC shall meet at least three times in a year. It shall hold meetings as often as
required to handle problems and issues referred to it.

NO LIMITATIONS TO BE POSED TO THE COMMISSION’S AUTHORITY

Nothing shall restrict or limit the power of the Commission to undertake actions in excess of
that is decided, resolved or recommended by the GCMC, if in the view of the Commission,
such actions are necessary for fulfilling the duties and responsibilities mandated and for
exercising rights vested by the Act and the Rules. No decision, resolution or recommendation
of GCMC shall compel the Commission in taking decisions or action, which in view of the
Commission, and pursuant to the Act and the Rules, is not the best course of action for the
Commission regarding the matter on which such decision, resolution or recommendation
has been made by GCMC.
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CHAPTER 3: GRID PLANNING

OBJECTIVE

The objective of the Planning Code is to specify:

(a)

(b)
(c)

(d)

Responsibilities of the Designated System Planner, Designated System Operator, Grid
Owner, Grid Planning Subcommittee and other Users in planning the development of
the Grid;

Different technical studies that need to be conducted in the planning process;

Planning procedures that need to be followed by all Users including the Designated
System Planner and the Designated System Operator; and

Type of data required by the Designated System Planner from Generators, Distributors,
High Voltage Consumers and various Users and timescales for submission of that data.

SCOPE OF APPLICATION

The provisions of the Planning Code apply to all Parties, including the following:

(a)
(b)
(c)
(d)
(e)
(f)

Designated System Planner

Grid Owner;

Designated System Operator;

Generators;

Distributors; and

Any other entity with a User System connected to the Grid.

PLANNING RESPONSIBILITIES
The Designated System Planner shall be responsible for Grid planning. Specific activities of the
Department include:

(a)

(b)
(c)

(d)

(e)

Annually, reviewing performance of the Grid for the immediate past year in terms of its
capability to serve future generation and Demand;

Projection of Demand growth in the Grid;

Identifying constraints in the Grid that could pose an operational risk and at the same time
reduce efficiency through outages and poor quality power supply;

Assessing through various technical studies analysing impact of new Connections
(Generators, Distributors or other Users) or modification of existing facilities at the
Connection Point; and

Planning expansion of the Grid in coordination with Generation Expansion Plan to meet
future Demand growth.

Users (Generators, Distributors and Other agencies) shall cooperate with the Designated

System Planner in providing necessary planning data at the time required by the Grid Code

section 3.4.

GRID PLANNING PROCEDURES
General Planning Procedures
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In general, the following procedures shall be adopted in planning new Grid developments or
reinforcements or conducting Grid Impact Studies:

(a) Collection of details from the Grid Owner on the past performance of the Grid, with
focus on congestion and reliability problems of the Grid;

(b)  Collection of details from the Grid Owner on the past loadings of transmission lines and
substations;

(c) Collection of Demand forecast including any new specific loads from Distributors and
other Users and preparation of a cohesive Demand Forecast for 15 years ahead,;

(d) Collection of details on committed future expansion projects on Generation,
Transmission and Distribution;

(e) Identifying Grid reinforcement requirements;

(f)  Preparation of short term (5 years) Grid expansion plan;

(g) Development of long term (15 years) Grid expansion plan (TDP);

(h)  Analysing impact on the Grid from new Connections and/or modifications in the existing
Connection facilities.

Submission of Planning Data

Demand Forecast Data

By the 15" day of Bhadra (end of August), Distributors, High Voltage Consumers and other
Users shall submit to the Grid Owner (through Distributors) annual minimum, maximum and
average demand and energy consumption for each Distribution System on monthly basis for
the immediate past fiscal year. The values of Energy and Demand consumed by supply areas
served directly by Generator switchyard at the Connection Point shall also be included in the
Data submitted by Distributors but shown separately. The values for High Voltage Consumers
shall also be indicated separately to avoid duplication.

Distributors shall provide the Grid Owner annual energy and Demand Forecast for High
Voltage Consumers at each Connection Point separately from the Distribution System by the
15 day of Bhadra (end of August).

Distributors shall provide the Grid Owner, by the 15 day of Bhadra (end of August), annual
energy and Demand Forecast for existing High Voltage Consumers at each Connection Point,
if the load is expected to increase by more than 1 MW over the previous year.

Distributors shall provide the Grid Owner, by the 15" day of Bhadra (end of August), area
specific loads arising from irrigation, industrial development centres, town developments, etc.

For the purpose of Impact Studies proposed for new Grid substation or modification to existing
connections, the proposal shall contain details of projected load at the new substations and
the number of loads expected at existing neighbouring substations, net of load transferred to
the new substation,

The Grid Owner shall forward to the Designated System Planner and the Designated System
Operator all Planning Data received from Generators, Distributors, High Voltage Consumers,
existing as well as prospective Users within seven days from the day it receives such data.

Connection Facilities Data
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By the end of Bhadra (mid-September), the Grid Owner shall provide the Designated System
Planner following information for the previous fiscal year on existing Grid substations:

(a) Active load in MW on maximum peak day;

(b) Reactive load in MVAR on maximum peak day;

(c) Power factor on maximum peak day;

(d) Active load in MW on minimum peak day;

(e) Reactive load in MVAR on minimum peak day;

(f) Power factor on minimum peak day; and

(g) Annual maximum load of each power transformer and each feeder.

Distributor shall seek from the Grid Owner prior approval to any permanent major shifting of
load (above 1 MW) among neighbouring substations and any major changes in the system
configuration.

By the end of the months of each Aswin (mid-October), Generator shall provide the
Designated System Planner following details on existing switchyard for the previous fiscal year:

(a) Maximum load on transformer, MW;

(b) Maximum reactive load on transformers, MVAR;
(c) Power factor;

(d) Dates of maximum load on transformers; and

By the end of Aswin (mid-October), Grid Owner, and other Users (through the Grid Owner)
shall submit to the Designated System Planner any changes to the Standard Planning Data
specified in Appendix A and Detailed Planning Data for their equipment at each Connection
Point specified in Appendix B.

GRID DEVELOPMENT AND REINFROCEMENT PLANS
Grid Demand Forecast

The Designated System Planner shall review the Demand Forecast for the immediate past
fiscal year vis-a-vis the actual Demand data submitted by Distributors and prepare new
Demand Forecast for the following 15-year period.

The Demand Forecast draft report shall be submitted to the planning subcommittee for
comment and suggestion by end of Aswin (mid-October).

The Designated System Planner shall prepare the final report on Grid Demand Forecast,
incorporating comments provided by the Grid Planning Sub-Committee and submit it to the
GCMC for approval by the end of Kartik (mid-November).

The GCMC shall approve the final report by the end of Mangsir (mid-December)

Generation Expansion Plan
To meet Demand Forecast based on the final report on Grid Demand Forecast pursuant to

Section 3.5.1.3 above, the Designated System Planner shall review the Least Cost Generation
Expansion Plan developed in the previous fiscal year, considering generation program of
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existing Generators, newly committed generation projects and the level of study of various
other potential projects.

For preparation of the Least Cost Generation Expansion Plan (LCGP), Generators shall make
available to the Designated System Planner commissioning date of ongoing and committed
generation projects by the end of Kartik (mid-November).

For preparation of the LCGP, Designated Power Trader shall make available to the Designated
System Planner list of candidate projects with details including project cost, earliest
commissioning date, monthly peaking capacity, generation capability and five hydrological
conditions (95%, 80%, 50%, 15% and 5%) by the end of Kartik (mid-November).

Designated Power Trader shall provide the Designated System Planner details on committed
import and export power latest by the end of Kartik (mid-November).

Designated Power Trader shall provide the Designated System Planner details of Power
Purchase Agreements signed in the previous fiscal year and technical features of IPP projects
by the end of Kartik (mid-November).

The Least Cost Generation Expansion Plan (LCGP) shall be submitted to the Planning
subcommittee by the end of Poush (mid-January). After incorporating comment of Planning
Subcommittee it shall be submitted to the Commission for approval by end of Magh (mid-
February).

Short-Term Grid Operational Plan

The Designated System Planner shall conduct an annual review of the performance of the Grid
with a planning horizon of five (5) years, considering current and forecast Demand, proposed
generation pattern, commissioning date of ongoing and committed transmission line and
substation projects.

Since maintaining voltage is a serious problem, the study shall pay special attention on the
requirements of capacitors and reactors.

The report on the Short-Term Grid Operational Plan, prepared on the basis of the above
review, shall contain:

(a) Annual projections of Grid Demand;

(b) Details of Generators;

(c) Details of annual network topology;

(d) Details of load flow, short circuit analyses and stability studies for normal and single
contingency condition;

(e) Alternative scenarios of above studies with alternative Demand forecast and Generators;
and

(f) Recommendations of the Designated System Planner on the Short-Term Grid Operational
Plan, including anticipated deficiencies in generation and proposed Grid plan, which could
pose operational problems in the future.

The study shall identify deficiencies in the Grid and evaluate alternative transmission plans on

technical and economical basis to mitigate, if not completely eliminate, the Grid problems.
The report shall contain reinforcement plans that require immediate implementation.
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The report on the Short-Term Grid Operational Plan shall be submitted by the Designated
System Operator to the GCMC for approval by the end of Magh (mid-February) with the
attachment of planning subcommittee suggestion .

The Designated System Operator shall notify Users of any planned development in the Grid
that may have an impact on the User System.

Transmission Development Plan

The Designated System Planner shall review every year the existing Transmission
Development Plan (TDP) along lines similar to the short-term grid operational plan.

The report on TDP shall be submitted to the GCMC by the end of Falgun (mid-March).

Final TDP report shall be made ready by the Designated System Planner not later than the end
of Chaitra (mid-April).

Power System Master Plan

The Designated System Planner shall review every year the existing Power System Master
Plan, consolidating all studies on Demand forecast, Least Cost Generation Expansion Plan and
Transmission Development Plan, including short-term grid operational plan.

The Power System Master Plan shall be made ready by the end of Jestha (mid-June).
GRID PLANNING STUDIES

General Planning Criteria

In transmission planning, several different studies are conducted in order to verify the
following when subjected to various disturbances. These studies shall be carried out
periodically and prior to authorizing any new Connection Point or modification in the
existing Connection Point:

(a) The steady-state behaviour of the Grid;

(b) Maximum transfer capability of transmission lines, which will ensure security of the Grid;
and

(c) Behaviour of the Grid after transients produced by disturbances or switching operations.

Presently, the Designated System Planner uses deterministic approach in transmission
line planning and this method shall be continued till alternative methodology is
recommended by the GCMC and approved by the Commission.

The following prevailing criteria shall be adopted for supply reliability in planning a
second circuit for existing radial line:

(@) (N-1) condition should be established for radial lines that supply more than 50 MW load.

(b) Where a second circuit can be added to existing towers, a minimum of 35 MW load is
required for justification of (N-1) supply on radial circuits.

(c) Planning of transmission lines from new power plants shall be determined on direct
comparison of investment cost and transmission losses.
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(d) Unless otherwise economically justifiable, double circuits or multiple circuits should be an
absolute requirement only for plants where the size is beyond the maximum sustainable
system fault.

(e) Transformer installations shall comply with (N-1) criteria either through installation of
excess capacity in the order of the largest transformer unit in the same region or
transformer spares shall be shared in the same region.

The quality of supply is governed by voltage and frequency. For planning purpose, the
following variations in voltage and frequency are permissible:

(a)  Voltage variation in normal operation: +/- 5% of nominal voltage.
(b)  Voltage variation during emergencies: +/- 10% of nominal voltage
(c)  Frequency variation during emergencies: +/- 5% of nominal frequency.

The maximum permissible loading on transmission lines and substations shall follow
N-1 Contingency Criteria and shall be as follows:

(a) For Normal Conditions:
e Transmission line loading: <100% of thermal capacity of line @ 85°C;
e Transformer loading: <100% of rated transformer capacity.

(b) For Single Outage Conditions:
e Transmission line loading: <120% of thermal capacity of line @ 85°C;
e Transformer loading: <120% of rated transformer capacity.

(c) For Severe Outage Conditions:
e Transmission line loading: <120% of thermal capacity of line @ 85°C;
e Transformer loading: <120% of rated transformer capacity.

Load Flow Study

Load flow studies shall be performed to evaluate the behaviour of the Grid for the existing and
planned Grid facilities under forecast maximum and minimum load conditions and to study
the impact of connection of new generation facilities, loads or transmission lines.

For new transmission lines the load conditions that produce the maximum flows through the
existing and new lines shall be identified and evaluated.

Based on the results of these studies, single contingency cases shall be developed and
analysed. Multiple contingencies shall also be analysed for outages of multiple transmission
circuits on common structure and/ or rights-of-way.

The design of the connection of the new facilities or modification of existing facilities shall be
considered satisfactory when the following conditions are achieved:

(a) No overloading of transmission lines or other equipment occurs during normal conditions;

(b) Short term overloading of transmission lines and equipment remains within the pre-
established emergency limits for all credible contingencies;

(c) Generator active and reactive power output remain within the unit capability curves; and

(d) Voltage profiles are within the pre-established normal and emergency limits.

Short Circuit Study
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Short circuit studies shall be conducted to evaluate the effect on the existing Grid equipment
of the connection of new generation facilities, the connection of new transmission lines, the
construction of new Connection Points or other modifications in the Grid topology.

These studies should identify equipment especially circuit breakers that may fail when
interrupting possible short circuit currents. Other equipment such as switchyard devices and
substation buses that could be permanently damaged when current passing through it
overcomes their design limits should also be identified.

Alternative Grid configurations (topology) may be studied to reduce the short circuit current
to acceptable values. Such topology changes shall be subjected to load flow and stability
analysis to ensure that the changes do not cause steady-state load flow or stability problems.

Study results shall be considered satisfactory for all feasible and credible conditions when:

a) Short-circuit currents are not beyond the design limit of any existing equipment; and
b) The proposed Grid configurations (topology) are suitable for flexible and safe operation.

Transient Stability Study

Transient stability studies shall simulate outages of critical Grid elements such as major
transmission lines and large generators. The Grid performance is satisfactory if:

(a) The Grid remains stable after credible contingencies for all forecast load conditions;
(b) The Grid remains controllable after non-credible contingencies. In the case of Grid
separation, no total blackouts should occur in any Grid electrical island.

Transient stability studies shall be mandatory for all new 132/220/400 kV lines or substations
and for the connection of new generating units equal to or larger than 100 MW at 220kV, and
50 MW at 132 kV. In other cases, GCMC shall determine the need of performing transient
stability studies.

Steady-State Stability Analysis

Periodic studies shall be performed to determine if the Grid is vulnerable to steady state
stability problems. Such problems surface on heavily loaded systems where small
disturbances may cause steady-state oscillations, which, if undamped, can lead to major
system disturbances. The studies shall identify solutions such as installation of power system
stabilizers or identification of safe operating conditions.
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CHAPTER 4: PERFORMANCE STANDARDS FOR GRID

4.1 OBJECTIVE

4.2

4.3

43.1

4.3.2

4.4

44.1

44.11

44.1.2

44.13

4414

44.1.5

The objective of the Performance Code is to specify:

(a) Minimum technical standards to ensure efficient and reliable operation of Grid; and
(b) Safety standards to ensure protection for personnel.

SCOPE OF APPLICATION

The provisions of the Performance Code apply to all Parties including the following:

(a) Grid Owner;

(b) Designated System Operator;

(c) Generators;

(d) Distributors; and

(e) Any other entity with a User System Connection to the Grid.

POWER QUALITY

Voltage Variations
The Designated System Operator shall ensure that the power supply voltage in the Grid at

major Connection Point during normal operating conditions shall not deviate by more than
+/- 10% of its nominal value up to 132 kV and +/- 5% of its nominal value for 220 kV and
above.

Frequency Variation
The Designated System Operator shall ensure that the fundamental frequency in the System

is maintained between 48.75 Hz and 51.25 Hz i.e. +/- 2.5% of 50 Hz, which is the nominal
value of fundamental frequency.

TRANSMISSION LOSS
Classification of Loss
Transmission Loss shall include Technical Loss, Non-Technical Loss and Station Loss.

Technical Loss shall be the aggregate of conductor loss, transformer loss and loss due to
metering inaccuracy.

Non-Technical Loss shall be the aggregate of energy loss due to meter-reading errors and
tampering of energy meters and other measurement equipment.

Station Loss is the aggregate of auxiliary consumption required for proper operation of the
Grid substation.

Transmission Loss shall be derived from the following formulae:
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Transmission Loss in percent = (Total Received Energy — Total Transmitted Energy — Total
Station Loss) / Total Received Energy x 100.

Where:

Total Received Energy is defined as the sum of active energy received by the Grid Owner
from Generators, Distributors, other Users and import at each Metering Point with
adjustments, if any.

Total Transmitted Energy is defined as the sum of active energy supplied by the Grid Owner
to Generators, Distributors, other Users and export at each Metering Point with
adjustments, if necessary.

Maximum Transmission Loss
The Grid Owner shall ensure that the Transmission Loss does not exceed 4.5% of the Received
Energy.

By the end of every fiscal year, the Grid Owner shall submit to the GCMC the Station Loss
(auxiliary consumption) at each Grid substation. This shall be accompanied by full details of
operating equipment, their estimated load and monthly energy consumption.

SAFETY STANDARDS

General

The Grid Owner shall operate and maintain the Grid in a safe manner in accordance with the
provisions in the Electricity Rules, 2050 (1993) and any amendments thereof. Other
provisions not covered by this regulation shall be in accordance with the Best Industry
Practice.

Measurement of Safety

The Grid Owner shall operate and maintain the Grid to ensure the personnel and equipment
safety measurements do not exceed the values as mentioned in Chapter 10.
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CHAPTER 5: GRID CONNECTION REQUIREMENTS

OBJECTIVE
The objectives of the Connection Code are as follows:

(a) To specify technical, design and operational criteria of Equipment at Users' Connection
Point;

(b)  To specify procedures for implementing Connection;

(c) To specify data required by the Grid Owner from Users and vice versa; and

(d) To list guaranteed performance parameters from Generators, Distributors and other
Grid Users under Data Registration.

SCOPE OF APPLICATION
The provisions of the Connection Code apply to all Parties including the following:

(a)  Grid Owner;

(b) Designated System Operator;

(c) Generators;

(d) Distributors;

(e)  High Voltage Consumers; and

(f)  Any other entity with a User System connected to the Grid.

GRID TECHNICAL, DESIGN AND OPERATIONAL CRITERIA

General
Connection Point shall be as agreed in the Connection Agreement.
The Grid Owner shall operate and maintain the Equipment on its side at the Connection Point.

The Generators shall operate and maintain the Equipment on their side at the Connection
Point.

The Distributors and High Voltage Consumers shall operate and maintain the Equipment on
their side at the Connection Point.

The voltage level of Connection Point shall be as decided by the Grid Owner on the basis of
Impact Study.

Grounding Requirements

The grounding system at the Connection Point shall be designed to keep rise in touch and
step voltages in and around switchyards where operators are likely to be present within
acceptable safety limits specified by IEEE standard. The earth resistance at the Connection
Point shall not exceed one ohm.

Insulation Level and Clearances
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User installations shall be designed and installed with proper Basic Insulation Level and
shall be coordinated with respect to the level of dielectric strength of all electrical
equipment in the Grid.

The clearance for overhead transmission and distribution lines shall be maintained in
accordance with the Electricity Rules, 2050 (1993) and any amendments thereof.

Power Factor

Distributors shall maintain power factor between 0.80 lagging and 0.95 leading and the Grid
Owner may disconnect the User for failing to maintain this standard.

Generators shall maintain power factor between 0.85 lagging and 0.95 leading.
Equipment Standard

All Equipment at the Connection Point shall comply with the requirements of the IEC standards
or their equivalent standards. The equipment shall be designed, manufactured and tested in
accordance with the quality assurance requirements of ISO 9000:2000 series.

The standards prevailing at the time the Connection Point was designed or modified rather
than the standards at the time of testing and commissioning shall apply to the Equipment at
the Connection Point.

Maintenance Standards

The Connection Point shall be maintained in accordance with manufacturers’
recommendations in a manner that shall not pose any threat to the security of any personnel
or Equipment.

The Grid Owner and the Grid Users each shall maintain a log containing maintenance records
and results of tests of their Equipment at the Connection Point and each shall make their log
available to the other when requested.

PROCEDURE FOR GRID CONNECTION, MODIFICATION & USE OF GRID
Application for Connection

Any User intending to use the services of the Grid shall make an Application for Connection in
accordance with standard application form given in appendix E- directly to the Grid Owner, or
through Distribution and Consumer Service Office of any distributor as applicable, during the
design phase of their project. Such application shall be forwarded to the Grid Owner within
seven days from the receipt of the application.

The prospective Users shall submit the standard application form, the Standard Planning data
described in Appendix A along with the data and information listed in the sections 5.4.1.3 to
5.4.1.5 as appropriate. This data should be adequate for Grid Owner to carry out necessary
studies to assess the impact of the proposed User Development on the Grid. However, Grid
Owner may require additional data including those specified in Appendix B and this will be
requested when the need arises. Any delay in providing any of the required data will delay the
assessment and the offer for Connection.
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Data Required from Generators

In addition to the data requirements described in 5.4.1.2, prospective Generators seeking

connection to the Grid shall provide the following data and information:

(a)
(b)
(c)

(d)
(e)

(f)

Purpose and nature of the proposed Connection or modifications;

Description of proposed development works at the Connection Point;

Confirmation that the User has necessary business license of the company from the
Government;

Connection Date and Completion Date of the proposed User Development;

Proposed single line diagram of the power generating plant and the Connection
facilities;

Layout and Schedule of high voltage equipment to be installed in the switchyard where
the connection to the Grid is to be made;

Data Required from Distributors

In addition to the data requirements described in 5.4.1.2, prospective Distributors seeking

connection to the Grid shall provide the following data and information:

(a)
(b)
(c)

(d)
(e)
(f)
(8)
(h)

Purpose and nature of the proposed Connection or modifications;

Description of proposed development works at the Connection Point;

Confirmation that the User has necessary business license of the company from the
Government;

Connection Date and Completion Date of the proposed User Development;

Number and rating of the power transformers, tap changing details;

Connection points (requested location);

Voltage level, method of connections such as High voltage O/H lines, U/G cables etc.;
Details of downstream networks in the form of layout maps, single line diagrams

Data Required from High Voltage Consumer

In addition to the data requirements described in section 5.4.1.2, High Voltage Consumers

requesting connection to their facilities shall provide the following data and information:

(a)
(b)
(c)

(d)
(e)

Purpose and nature of the proposed Connection or modifications;

Description of proposed development works at the Connection Point;

Confirmation that the User has necessary business license of the company from the
Government;

Connection Date and Completion Date of the proposed User Development;

Maximum and minimum load in MW;

Daily consumption schedule in week days and week end days;
Annual maintenance schedule of the plant;

Type of load, starting characteristics, short circuit level required;

Data Required From Renewable Generators
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Grid Owner shall specify standard connection procedure and data requirements of
Renewable Generators (Solar, Wind, Biomass) to the Grid. It may include performance
standards, operation, schedules, safety, metering and reporting including communication.

Users shall pay all cost of facilities required to connect to the Grid. If in future, some of the
facilities benefit the Grid, the User shall make available to the Grid Owner such facilities
subject to the technical capabilities.

Data Required from Grid Owner

Prospective Users intending to use the Grid may request the Grid Owner to provide them
with relevant data and information about the technical parameters of the Grid to plan their
system for interfacing with the Grid. The Grid Owner shall within a reasonable period of time
furnish such data and information about the Grid.

Processing of Application

The Grid Owner shall process the application of any User within 90 days from the receipt of
the application, provided all necessary information, Planning Data and relevant Government
license are included in the application. The User shall furnish any additional data or
information requested by the Grid Owner, which is deemed necessary by the Grid Owner, for
conducting Grid Impact Study.

If the nature and complexity of the Connection is such that the prescribed time limit is not
adequate, the Grid Owner shall make a preliminary proposal within the prescribed time limit
with detail report to be presented within the extended time period approved by the GCMC.
The applicant shall be informed by the Grid Owner of such extended time.

Based on the application and the results of the Grid Impact Study, the Grid Owner's offer for
connection shall inform the applicant whether the application is acceptable or not and if not,
the measures that the User needs to undertake to make the User's proposal acceptable within
90 days of the receipt of application.

The Grid Owner's offer for connection shall also specifically mention any works required to be
done on the Grid to satisfy the requirements of the Connection and for obtaining necessary
statutory clearances, way leaves, which could consume time and affect project schedule.

If the User does not reply to the offer for connection within 30 days from the date of report
submission, the offer automatically lapses.

Grid Impact Study

The Designated System Planner with the assistance of the Planning Subcommittee shall
conduct necessary technical studies for evaluating the impact on the Grid of the new
Connection or modification to the existing Connection. This technical study shall be completed
within 2 months from receipt of User's acceptable application.

The cost of such Impact Studies shall be to the account of the User.
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The interested User shall take all measures to ensure that proposed User Development of the
Connection to the Grid will not result in the degradation of the Grid. User's application shall
be rejected if Grid Impact Study proves that the User Development works cause degradation
of the Grid, unless the User agrees to undertake counter measures proposed by the Grid
Owner.

To enable the Designated System Planner to carry out Grid Impact Study, User shall provide
all necessary Planning Data requested by the Grid Owner. Any delay on the part of User to
submit the Planning Data will hamper commencement of Grid Impact Study. A minimum of 2
months study period is required for each set of Planning Data.

Prospective Users seeking connections to the Grid may have the following options to secure
connections:

(a) Looping connections from the Grid transmission lines; and
(b) Connection from the Grid substations.

Tee Off connections from the Grid to Generators, Distributors and High Voltage Consumers
shall not be permitted.

Connection Agreement

If the User accepts the Grid Owner's offer for connection within the prescribed time or any
extension thereof, the Grid Owner and the User shall sign a Connection Agreement or
Amended Connection Agreement, as the case may be.

In case the User is an Independent Power Producer and accepts the Grid Owner's offer for
Connection within the prescribed time or any extension thereof, the Grid Owner and the
Independent Power Producer shall sigh a Memorandum of Understanding (MOU) which shall
be a part of the Power Purchase Agreement (PPA). Such MOU included in the PPA shall also
be considered as Connection Agreement.

For the construction of any Grid Facilities, the Grid Owner and the User shall abide by the
executed Connection Agreement or Amended Connection Agreement as the case may be.

The Connection Agreement shall cite the obligations of each Party and include provisions for
the submission of information and reports, Safety Rules, Electrical Diagrams, Testing and

Commissioning programs, statement of readiness to connect, certificate of approval to
connect and other requirements prescribed by the Grid Code.

Within 30 days from signing the Agreement, the User shall submit to the Grid Owner the
Detailed Planning Data pertaining to the proposed User Development.

The Grid Code shall prevail in the technical matters regarding Connection.

The Designated System Operator shall ensure that the Grid Owner and Users comply with the
technical and design criteria specified in the Grid Code.

Amended Connection Agreement
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The User seeking modification after the application is approved by the Grid Owner and prior
to the actual Connection to the Grid or the User seeking a modification in the existing
Connection shall sign an Amended Connection Agreement with the Grid Owner.

The Amended Connection Agreement shall cite the obligations of each party and include
provisions for the submission of information and reports, Safety Rules, Electrical Diagrams,
Testing and Commissioning programs, statement of readiness to connect, certificate of
approval to connect and other requirements prescribed by the Grid Owner.

Generators seeking connection to the Grid with a view to selling the generated power to a
bulk power consumer using the Grid may need to sign an Amended Connection Agreement at
the sending end Connection Point for wheeling additional power through the Connection
Point and for any necessary modifications, assuming Generators are already connected to the
Grid. Again, the receiving end or the point where the High Voltage Consumer is located may
or may not require a new Connection and accordingly appropriate Agreement shall be signed.
and procedures specified herein followed by all parties.

Submittals Prior to Connection

At least 60 working days prior to the date on which energizing the Connection Point is
requested, User shall have, regarding its facilities and its associated Connection Point:

(@) complied fully with the requirements of the Scheduling and Dispatch Code and shall also
have submitted the data and information required;
(b) complied fully with the requirements of the Grid Management Code;
(c) submitted specifications of major Equipment and other details not included in the
Planning Data;
(d) submitted Details of the protection arrangements and settings;
(e) submitted Electrical Diagram of the User's Equipment at the Connection Point;
(f) submitted Proposed Maintenance Program;
(g) submitted Test and Commissioning procedures for the Connection Point and the User
Development;
(h) submitted a written request for energizing the Connection Point, including the earliest
energizing date requested;
(i) submitted to the Grid Owner following information necessary for the Grid Owner to
prepare a site responsibility schedule giving the following information:
e alisting of all User equipment (such as transformers, tap changers, active supply and
controls, protection systems, etc.) which will affect the Grid; and
e alist of the User’s operational staff who will be responsible for giving and receiving
data and information required under the Grid Management Code and the
Scheduling and Dispatch Code, giving their names, job titles, responsibilities and, if
not at the Connection Point, their normal working locations.
(J) submitted to the Grid Owner a written confirmation that all Equipment and systems at
the Connection Point conform fully with the requirements of the Grid Code and the
Connection Code (subject to any exemptions granted by the Grid Owner).

At least 60 days prior to the requested date for energizing the Connection Point, the Grid
Owner shall have prepared, agreed with, and submitted to the User a site responsibility

schedule giving the following information:

(a) alist of Grid and User-owned Equipment at the Connection Point;
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(b) alist of service provided by the Grid Owner and the User at the Connection Point;

(c) a schedule of telecommunications, metering, Grid protection, telemetry and control
Equipment; and

(d)  alist of individuals of the Grid Owner, who will be responsible for giving and
receiving data and information required under the Grid Management Code and the
Scheduling and Dispatch Code, giving their names, job titles, responsibilities.; and

(e) Details of the local safety procedures and the names of the Safety Coordinators.

Commissioning Committee

The Grid Owner, the Designated System Operator and the prospective User shall form a
Commissioning Committee not later than 45 days prior to energizing the Connection Point.

The Commissioning Committee shall comprise of members from Grid Owner and the User with
sufficient experience and knowledge to safely commission the new Connection Equipment
and the chairperson shall be from the Grid Owner.

The responsibilities of this Committee are:

(a) To determine if the User’s facilities fully comply with all requirements of the Grid Code;
To confirm if the required communications, metering, protection and control systems
meet all standards of the Grid Code;

(c)  Approve energization of Connection Point; and

(d) To finalise a test program and switching schedule for energisation of equipment at the
Connection Point.

Inspection and Certification of Connection Points

The Grid Owner, on behalf of the Commissioning Committee, shall agree a date for the
inspection of the Connection Point with the User. The Grid Owner shall carry out the
inspection of the Connection Point and witness any tests required by the Commissioning
Committee to ensure that the Connection facilities meet the requirements of the Grid
Code/Connection Agreement and that energizing the Connection Point will not jeopardize the
safe and secure operation of the Grid.

If the Commissioning Committee is satisfied that the Connection Point is in compliance with
the Grid Code and ready for energizing, the Grid Owner shall issue a Connection Point
Authorization to the User. Otherwise, the Grid Owner shall report the results of the inspection,
in writing, to the User with details of why, in the Grid Owner's reasonable opinion, the
Connection Point is not ready for energizing.

In the case where the Grid Owner has reported that the Connection Point is not ready for
energizing, the User shall make the changes to the Connection Point Equipment and systems
as required and shall inform the Grid Owner when a further inspection can take place. The
Grid Owner and the User shall agree to a date for this inspection.

Energizing the Connection Point

&R



5.409.1

5.4.9.2

5.5

5.5.1

5.5.1.1

5.5.1.2

5.5.1.3

5.6

5.6.1

5.6.1.1

5.6.1.2

5.7

5.7.1

5.7.11

5.7.1.2

5.7.1.3

5.7.14

5.7.15

5.7.16

forra FEmeT SMARTT oa.R09R /50 F AiiE giqasT

At least two weeks prior to the proposed date for energization of the Connection Point, the
Commissioning Committee will issue a commissioning schedule and switching program for
energization.

Following the issue of the Connection Point Certificate, the physical connection to the Grid

shall be made in accordance with the testing and commissioning schedule issued by the
Commissioning Committee.

REQUIREMENTS FOR LARGE GENERATORS

Requirements relating to Connection Point
Large Generators means Generating facility with aggregate generating capacity above 20 MW.
The Connection Point shall be controlled by a circuit breaker of adequate rating.

Disconnecting switches shall be provided and arranged such that the breaker can be isolated
for maintenance.

REQUIREMENTS FOR DISTRIBUTORS AND OTHER GRID USERS

Requirements relating to Connection Point
The Connection Point shall be controlled by a circuit breaker of adequate rating.

Disconnecting switches shall be provided and arranged such that the breaker can be isolated
for maintenance.

REQUIREMENTS FOR PROTECTION

General Principles

The Grid Owner shall be responsible for conducting system studies to determine protection
settings.

Each and every piece of electrical Equipment must be covered by protection.

Relay settings shall not be altered without consultation and agreement with the Grid Owner
and other affected Users.

Protection shall not be bypassed or disconnected without consultation with the Grid Owner.
If the protection problem cannot be solved quickly, the unprotected equipment shall be

removed from service forthwith.

The Grid Owner shall be responsible for investigating malfunction of protection scheme or
other related issues.

The Grid Owner shall convene periodic meetings among all Users to discuss protection issues.
Users shall promptly carry out any corrective measures agreed to during these meetings.
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Generating Unit

The Grid Owner and the Generator shall be responsible for the protection system of electrical
equipment and facilities at their respective sides of the Connection Point.

The Fault Clearance Time shall be specified in the Connection Agreement or Amended
Connection Agreement. The Fault Clearance Time for a fault on the Grid where the Generator's
Equipment are connected or on the Generator's System where the Grid Owner's Equipment
are connected shall not be longer than:

150 ms For 66 kV systems
120 ms For 132 kV systems
120 ms For 220 kV systems
100 ms For 400 kV systems
100 ms For 765 kV systems

A circuit breaker fail protection shall be provided by the Generator or the Grid Owner,
depending on who has installed the circuit breaker at the Connection Point.

In the event the primary protection system fails to interrupt the fault within the prescribed
Fault Clearance Time, the breaker fail protection shall operate and interrupt the fault current
within 200 ms of fault occurrence.

Each Generating Unit shall be provided with protection against loss of excitation.
Each Generating Unit shall be provided with protection against pole slipping.

Protection shall be provided on each Generating Unit against over current, earth fault, out-of-
step and frequency.

Other protection requirements shall be as per Best Industry Practice.

Transmission Line

The minimum protection scheme for short 132 kV lines shall consist of pilot wire differential
or current differential through fibre optics or directional comparison relays with over-current

and earth fault relays as backup.

The minimum protection scheme for long 132 kV lines shall consist of one protection distance
relay and carrier transfer trip with over-current and earth-fault relays as backup.

The distance protection scheme shall be of the permissive under-reaching or blocking scheme
with protection zones 2 and 3 delayed trip.

The distance protection relays shall have in-built facilities for fault locator, event recorder and
disturbance recorder.
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Out-of step relays shall be provided with both primary and backup protection to check
operation of relays due to power swing.
Each relay line terminal shall be provided with circuit breaker-failure protection for each circuit
breaker.
Each line terminal breaker shall include single-pole tripping and three-pole tripping with single
shot auto-reclosure.
Distribution Lines
The minimum protection scheme for non-parallel lines shall consist of non-directional over-
current and earth-fault relays.
The minimum protection scheme for parallel scheme shall consist of directional over-current
and earth-fault relays.
Transformers
If the Generator is connected to the Grid, the high voltage side of the transformer shall be
connected in Wye with neutral brought out for earthing.
If the Grid transformer with primary voltage equal to or greater than 66 kV is connected to the
Distribution System, the high and low voltage sides of the transformer shall be connected in
Wye with neutral brought out for earthing.
Differential scheme shall be provided for all size of transformers of capacity higher than 5 MVA
with over current and earth fault as backup.
Over-current and earth-fault relays shall be provided for all capacity transformers with
directional features for parallel transformer operations.
Restricted earth-fault relays shall be provided for all transformers with capacity equal to or
higher than 8 MVA.
Other protection requirements regarding gas-operated relays, and oil and winding
temperature protection shall be as per Best Industry Practice.

Fault Level

All equipment and switchgears for the grid must be designed such that they are capable of
handling the following fault level for the given voltage levels:

Nominal Voltage (V) Fault Level (kA)
765 kV TBD

400 kv 60 kA

220 kV 50 kA

ELL



5.8
5.8.1
5.8.1.1

5.8.1.2

5.8.13

5.8.1.4

5.8.1.5

5.8.1.6

5.8.1.7

5.8.1.8

5.8.1.9

forra FEmeT SMARTT oa.R09R /50 F AiiE giqasT

132 kV 40 kA
66 kV 40 kA
33 kv 31.5 kA
11 kV 25 kA

FIXED ASSET BOUNDARY DOCUMENT REQUIREMENTS
Fixed Asset Boundary Document

Two weeks prior to the Completion Date specified in the Connection Agreement or Amended
Connection Agreement, the Grid Owner shall prepare the Fixed Asset Boundary Document.

The Fixed Asset Boundary Document shall provide following information for each Equipment
installed at the Connection Point:

(a) The ownership of Equipment;

(b)  The responsibility for control of Equipment;

(c)  The responsibility for operation of Equipment;

(d) The responsibility for protection of Equipment;

(e) Safety Rules and Safety Coordinator or any other person responsible for safety;

(f)  Operational procedures;

(g) Maintenance programs; and

(h)  Accountable Managers.

Unless otherwise mentioned in the Connection Agreement or Amended Connection
Agreement, accountability and responsibility for construction, installation, testing and
commissioning, control, operation and maintenance of Equipment shall be vested in the
owners of the Equipment.

Necessary site access shall be provided by the User owning the Connection site to the other
User for installation, operation, and maintenance.

Six weeks prior to the Completion Date, the Grid Owner and the User shall exchange names
of their Accountable Managers, who are duly authorized to sign the Fixed Asset Boundary
Document on behalf of respective owners of the facilities at the Connection Point.

User shall provide all information required to the Grid Owner in the preparation of the Fixed
Asset Boundary Document.

The Fixed Asset Boundary Document shall show all cables emanating from each of the owner’s
side.

The Grid Owner shall make available to User two copies of the Fixed Asset Boundary Document
for verification. One of the copies shall be returned by the User with stamp of confirmation or

comments, if any, to be incorporated in the Document.

After confirmation of its accuracy, the Accountable Managers shall sign the Fixed Asset
Boundary Document.
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Two copies of the signed Fixed Asset Boundary Document shall be distributed to the User. The
date of issue, the issue number and the date of implementation of the Fixed Asset Boundary
Document shall be stamped on each and every of one its pages.

Whenever a modification is required, the Grid Owner or the User, as the case may be, shall
immediately inform the other party. The two shall discuss the change and, if determined
necessary, revise and issue revised Fixed Asset Boundary Document. The revised Fixed Asset
Boundary Document shall indicate the revisions, the new issue number and the new date of
issue.

ELECTRICAL DIAGRAM REQUIREMENTS
Responsibilities of the Grid Owner and Users

The User shall prepare the Electrical Diagrams and Connection Point Diagrams in standard
format in consultation with the Grid Owner.

The User shall prepare and submit to the Grid Owner Electrical Diagrams and Connection Point
Diagrams for all equipment on the User's side of the Connection Point in accordance with the
Connection Agreement or Amended Connection Agreement.

The Grid Owner shall prepare and submit to the User Electrical Diagrams and Connection Point
Diagrams for all equipment on the Grid Owner's side of the Connection Point in accordance
with the Connection Agreement or Amended Connection Agreement.

If the Connection Point is in the User's side, the User and if the Connection Point is in the Grid
Owner's side, the Grid Owner shall prepare and distribute to the other composite Electrical
Diagrams and Connection Point Diagrams for the entire Connection point.

Preparation of Electrical Diagrams

The Electrical Diagrams and Connection Point Diagrams shall provide an accurate record of the
actual physical layout of equipment, circuit ratings and connections.

The Electrical Diagrams and Connection Point Diagrams shall be prepared using the Site and
Equipment Identification pursuant to Section 5.11.

The title block in each Electrical Diagram and Connection Point Diagrams shall include the
names of the authorized persons and their signatures, and revision dates, if any.

The composite Electrical Diagrams and the Connection Point Diagrams shall be the basis for
all operational, planning and design activities.

GRID DATA REGISTRATION

Responsibilities and Obligations to Submit Data
Grid Users shall be responsible for submitting to the Grid Owner latest-data (including single-

line diagram) specified in Appendix A and B and in the same manner the Grid Owner shall be
responsible for submitting specified latest-data to the Grid Users.

RS



5.10.1.2

5.10.1.3

5.10.1.4

5.10.1.5

5.11
5.11.1

5.11.1.1

5.11.1.2

5.11.1.3

5.11.2

5.11.21

5.11.2.2

5.11.2.3

5.11.2.4

forra FEmeT SMARTT oa.R09R /50 F AiiE giqasT

Grid Owner and Users shall provide each other the name, address and phone/fax number of
persons responsible for sending their data.

Any changes to their data for any reason whatsoever shall immediately be notified to others
concerned for prompt correction to their database.

In case any data is missing or not supplied by a party, the other party shall, if and when
necessary depending upon the urgency of such data, estimate the data. Such an estimate shall
be based upon corresponding data for similar Equipment or upon other information found
appropriate by the party.

Planning Data shall be updated, confirmed and replaced with validated actual values of
parameters and information about the Equipment at the time of Connection. These data shall
be registered as the Registered Equipment Data, which can be used in evaluating other
connection applications or in preparing the Grid Development Plan.

SITE AND EQUIPMENT IDENTIFICATION

General requirements

The Grid Owner shall develop and establish a standard system for identification of its Site and
Equipment. The system of identification shall be such that any Site or Equipment in Electrical
Diagrams, Connection Point Drawings, operation instructions, notices, etc. shall be clearly
differentiable from one another.

The identification for the Site shall include a unique identifier for each substation and
switchyard where a Connection Point is located.

The identification for Equipment shall be unique for each transformer, breaker, isolator, etc.
at the Connection Point.

Identification of Equipment at Site

Each and every piece of Grid Owner’s/ User's Equipment located at Site shall have numbering
and nomenclature in accordance with the Grid Owner’s system.

Before the installation of Grid Owner's Equipment on a User's Site and within the time frame
specified in the Connection Agreement or Amended Connection Agreement, the Grid Owner
shall provide the User in writing the operation diagram with the proposed new Equipment to
be installed, its proposed numbering, identification and the date of installation at the User’s
Site.

Within fifteen days of the notification, the User shall inform the Grid Owner of its acceptance
of the proposal if the proposed numbering and nomenclature do not create any confusion
with other Equipment or of its rejection if problems are foreseen and the
numbering/nomenclature needs to be changed before installation.

No equipment, which has numbering/nomenclature that could be confused with other
Equipment already at Site, shall be installed at Site.
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User's equipment on Grid Owner's Site shall have numbering and nomenclature in accordance
with the system used by the Grid Owner.

Before the installation of User's Equipment on Grid Owner's Site and within the time frame
specified in the Connection Agreement or Amended Connection Agreement, the User shall
provide the Grid Owner in writing the proposed new Equipment to be installed at the Grid
Owner’s Site, its proposed numbering, identification and the date of installation or a proposal
for altering the numbering/nomenclature of existing Equipment.

Within fifteen days of the notification, the Grid Owner shall inform the User in writing of its
acceptance of the proposal if the proposed numbering and nomenclature does not create any
confusion with other Equipment or of its rejection if problems are foreseen, along with details
of numbering/nomenclature which will be adopted for the Equipment.

Changes in Numbering and/or Nomenclature

If the Grid Owner decides for a good reason that the numbering and/or nomenclature of Grid
Owner's Equipment on User's Site or User's Equipment on Grid Owner's Site need to be
changed, the above procedures shall be followed by both parties.

Grid Owner or User, as the case may be, who wish to install Equipment shall be responsible
for the provision and erection of clear and unambiguous labelling showing the numbering and
nomenclature.

International Connection
International connection will be
a)Synchronous Connection

b)  Asynchronous Connection

The procedure for International Connection shall be prepared by Nepal Electricity Authority in
consultation with the Ministry of Energy, Water Resource and Irrigation and execution of
agreement shall be done by the concerned party after approval from the Ministry of Energy,
Water Resource and Irrigation.

Cyber Security

All parties to the Grid Code shall be required to prepare and implement a cyber security plan
which enables identification and protection of critical grid elements from cyber-security
threats, thereby ensuring the reliable operation of the grid.

The Commission may issue separate regulatory instrument specifying duties and

responsibilities of each party to the Grid Code to protect and strengthen the grid against
possible cyber security threats.
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CHAPTER 6: GRID OPERATION MANAGEMENT

OBJECTIVE

The Objectives of the Grid Operation Management Code are:

(a)
(b)

To define operational responsibilities of the Designated System Operator, Grid Owner
and Grid Users;

To specify operating states and operating criteria for safe, reliable, secure and efficient
operation of the Grid;

To describe strategies adopted for the management of system frequency and voltage
control;

To specify operational requirements for Generators, Distributors and other Grid Users;
To co-ordinate operation and maintenance programs of Generators, Grid Owner and
other Grid Users; and

To specify procedures for coordination of safety when work or test is to be carried out;

SCOPE OF APPLICATION

The provisions of the Grid Management Code apply to all Parties, including the following:

(a)
(b)
(c)
(d)
(e)

Grid Owner;

Designated System Operator;

Generators;

Distributors; and

Any other entity with a User System connected to the Grid.

OPERATIONAL RESPONSIBILITIES

Operational Responsibilities of the Designated System Operator

The Designated System Operator is responsible for:

(a)
(b)

(c)
(d)
(e)

(f)
(8)

(h)
(i)

Operating and maintaining power quality in the Grid during normal conditions;

Ensuring that active and reactive load-generation balance is maintained during emergency
conditions;

Directing Grid recovery efforts following emergency conditions;

Dispatching capacity needed to supply Ancillary Services;

Maintaining normal frequency in Power Islands and ensuring quick resynchronization of
the Power Islands;

Conducting technical studies to determine safe operating limits that will protect the Grid
from instability problems arising from Single or Multiple Outage contingencies and
proposing solutions to mitigate, if not eliminate, such problems;

Coordinating operational activities of Generators, Grid Owner and other Grid Users;
Operating and maintaining communication equipment in the Grid;

Coordinating final Maintenance Programs of Generators, Grid Owner and other Grid
Users;

Operational Responsibilities of the Grid Owner
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The Grid Owner is responsible for:

(a)
(b)
(c)
(d)
(e)

Maintaining all Grid equipment and facilities, including protection system

Coordinating Grid protection among all Grid Users at each Connection Point;

Ensuring safe and economic Grid operating procedures are followed;

Executing instructions of the Designated System Operator;

Preparing Grid maintenance and operation reports and Significant Event report jointly
with the Designated System Operator.

Operational Responsibilities of Generators

Each Generator is responsible for:

(a)

Maintaining its Generating Units to deliver capacities as declared to the Designated
System Operator and in the Connection Agreement;

Providing timely planning and operational data to the Designated System Operator and
the Grid Owner;

Ensuring that Generating Units are not disconnected during emergencies unless for the
safety of equipment and/or personnel;

Executing dispatch instructions of the Designated System Operator.

Operational Responsibilities of Distributors and Grid Users

The Distributors and Grid Users are responsible for:

(a)
b)

(c)
(d)
(e)
(f)
(8)

Maintaining its equipment and facilities to ensure power quality in the Grid;

Ensuring that its System does not degrade the Grid and taking proper remedial
measures, if necessary;

Providing and maintaining voltage-control equipment in its System;

Providing and maintaining Reactive Power supply to meet its own requirements;
Maintaining Automatic Demand Dropping scheme, as necessary;

Executing dispatch instructions of the Designated System Operator;

Informing Grid Owner immediately regarding any change in planning data on User's side
whether temporary or permanent including the date and time of change and expected
date and time of reverting to original data.

GRID OPERATING STATES AND OPERATING CRITERIA

Grid Operating States
The Grid is considered to be in the Normal State when:

(a)

(b)
(c)

The System Frequency is within the limits of 49.90 Hz and 50.05 Hz when synchronized
with the Indian Grid but 49.5 Hz and 50.5 Hz when not synchronized with the Indian
Grid;

The voltage at all Connection points is within the limits of 0.95 and 1.05 of the nominal
value;

The loadings of all transmission lines and substations are below 90% of their continuous
ratings;

The Grid configuration is such that any fault can be isolated from the Grid; and

The Operating Margin is adequate.

A



6.4.1.2

6.4.1.3

6.4.1.4

6.4.1

6.4.1.1

6.4.1.2

6.4.1.3

6.4.1.4

6.4.1.5

forra FEmeT SMARTT oa.R09R /50 F AiiE giqasT

The Grid is considered to be in the Alert State under any one of the following conditions:

(a) The System Frequency is outside the limits of 49.90 Hz and 50.05 Hz when synchronized
to the Indian Grid and 49.5 Hz and 50.5 Hz when not synchronized to the Indian grid but
within the limits of 48.75 Hz and 51.25 Hz;

(b) The voltage at all Connection points is outside the limits of 0.95 and 1.05 of the nominal
value but within 0.9 and 1.1 of the nominal value;

(c) Theloadings of transmission lines and substations are at a critical stage and overloading
of transmission lines and substations is imminent;

(d) The Contingency Reserve is less than the capacity of the largest synchronized generating
unit or import from a single Grid interconnection, which ever is higher;

(e) A disturbance has occurred (natural calamities, such as flood, landslide, etc., or other
calamities such as insurgence) which poses a threat to the operation of the Grid.

The Grid is considered to be in the Emergency State when corrective measures undertaken by
the Designated System Operator fail to arrest further degradation of the Grid without resulting
in Total System Blackout and under any one of the following conditions:

(a) There is generation deficiency;

(b)  Spinning reserve drops below the requirement;

(c) The System Frequency is outside the limits of 48.75 Hz and 51.25 Hz;

(d) Thevoltage at major Connection Points is outside the limit of 0.9 and 1.10 of the nominal
value and voltage collapse is imminent;

(e)  The loading level of any transmission line or substation is above 110% of its continuous
rating; or

(f)  Grid disturbances have resulted in cascading Outages, Islanding or Total System
Blackout

The Grid is considered to be in Restorative State when Generating units, transmission lines,
substation equipment and loads are being energized and synchronized to restore the Grid to
its Normal State.

Grid Security
The Grid shall be operated and maintained in the Normal State.

The Grid shall be operated with adequate Frequency Regulating Reserve and Contingency
Reserve in order to maintain the Grid even under Single Outage Contingency;

The Grid voltage shall be maintained at a safe level with adequate margin to reduce the
vulnerability of the Grid voltage instability, transient instability and dynamic instability
problems.

The Grid Frequency shall be controlled by the Frequency Regulating Reserve during Normal
State and timely use of Contingency Reserve and Demand Control during any other operating
states.

In some cases following a Significant Event, it becomes impossible to avoid disintegrating the
Grid into Power Islands to prevent system collapse. Under such circumstances, the Grid shall
be separated into several self-sufficient Power Islands. Once favourable conditions return, the
Power Islands shall be resynchronized gradually to restore the Grid to the Normal State.
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The Grid shall have sufficient Black Start and Fast Start Capability available at strategic
locations to facilitate quick restoration of the Grid to the Normal State following a Total System
Blackout.

As far as possible, Primary and Backup Protection shall be available in the Grid at all times.
When all or part of a protection scheme fails or is out of service, the Grid Owner shall either
take the protected equipment out of service or leave it in service for a limited period of time
as long as adequate backup protection is available or install a temporary protection scheme.

The protection system on the User side shall be coordinated with the Grid protection system
to provide necessary speed, sensitivity and selectivity.

Grid security shall require the operation of Generating Units at their short term emergency
thermal equipment ratings, where justified.

No operator shall disconnect any part of the Grid without the specific approval from the
Designated System Operator except:

(a)  under an emergency, which otherwise would result in system collapse or

(b) for safety of personnel or Equipment.

No equipment or line segment that was disconnected from the Grid shall be reconnected
without approval from Designated System Operator.

A protection group shall be formed within the organization of the Grid Owner. This group shall
be responsible for coordination of protection and relay settings and shall review the schemes
every six months.

6.5 SYSTEM FREQUENCY MANAGEMENT

6.5.1

6.5.1.1

6.5.1.2

6.5.1.3

6.5.1.4

6.5.1.5

Frequency Management through Generation Control

The normal frequency range will be 49.5 — 50.5 Hz (nominal frequency: 50Hz). The Designated
System Operator shall take appropriate actions to restrict frequency deviations within this
normal range.

The Grid Frequency shall be controlled through timely use of Frequency Regulating Reserve
and Contingency Reserve.

The Frequency Regulating Reserve is comprised of Primary Response and Secondary response
of Generating units.

The Designated System Operator may issue an instruction to each Generator to operate the
Generating Units in the Frequency Sensitive Mode as Primary Response and/or Secondary
Response.

All Generating Units providing Primary Response for frequency regulation shall operate on
free-governor mode for automatic adjustments of the Generating Unit's power output to
changes in frequency. The maximum response time of the governing system of the Generating
Unit shall not exceed five (5) seconds.
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All Generating Units providing secondary response shall provide frequency regulation through
Automatic Generation Control or manual adjustment of power output with specific Dispatch
Instructions from the Designated System Operator. The maximum response time of the
governing system of the Generating Unit shall not exceed twenty-five (25) seconds.

No dead bands or time delays shall be set intentionally in the governors.

The rate for changing the governor settings to change the power output shall be one (1)
percent per minute or as provided in the manufacturer's specifications.

At no times shall the Generator override the free-governing mode or Automatic Generation
Control mode of a Generating Unit, which is providing Primary or Secondary Response.

Generating Units which do not participate in the load frequency control shall be set to run
independent of the Grid frequency.

The Contingency Reserve is comprised of Spinning Reserve and Backup Reserve.

Generating Units providing Spinning Reserve shall be at all times synchronized with the Grid
and automatically respond to any sudden loss or significant reduction in generating capacity.

Generating Units providing Backup Reserve shall have Fast Start capability.

Each Generating Unit must at all times have the capability to operate automatically so as to
provide response to changes in frequency in order to contain and correct the System
frequency within the statutory requirements.

When the frequency rises above 50.5 Hz, the Dispatched Generating Unit, which is operating
above Minimum Stable Loading, shall decrease their Output at a minimum rate of 2% of output
per 0.1 Hz for deviation of System frequency above 50.5 Hz until the frequency is restored
within the normal range.

In the event of sustained rising frequency beyond 51.0 Hz, the Generator shall take immediate
actions to reduce the power output of Generating Unit without the need to receive
instructions from the Designated System Operator. Remedial actions may include
desynchronizing Generating Units from the Grid. The Generator shall immediately report such
actions to the Designated System Operator.

When the frequency falls below 49.5 Hz, the Dispatched Generating Unit shall increase their
power output at a minimum rate of 2% of power output per 0.1 Hz for deviation of System
Frequency below 49.5 Hz until the frequency is restored within the normal range.

In the event of sustained falling frequency below 49.0 Hz, the Generator shall synchronize
necessary Generating Units that have been declared available without the need to receive
instructions from the Designated System Operator. The Generator shall immediately report
such actions to the Designated System Operator.

In the event the System frequency stabilizes above 51.25 Hz, after all actions have been taken
on the Generating units, the Designated System Operator shall issue instruction to reduce the
power output of some Generating Units so that the frequency returns to below 50.5 Hz. and
ultimately to Target Frequency.
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A System frequency induced change in the power output of a Generating Unit, which assists
to target frequency, must not be countermanded by a Generator except when it is done purely
on safety grounds relating to either personnel or plant. It is accepted that the reduction in
power output may not be to below the Minimum Stable Loading level.

Dispatched Generating Unit may trip after a time if the power output has reduced to below
the Minimum Stable Loading level in response to a large excess of System Frequency. All effort
shall be made by the Generator to prevent such tripping provided the System Frequency is
below 52 Hz.

If the System Frequency is at or above 52 Hz, the requirement to avoid tripping does not apply
and the Generator is required to take action to protect the Generating plant.

Where under frequency relays are installed at the Generators, these may be utilized to
establish operating reserve for frequency control. Generators may not alter the under
frequency relay settings or remove them without the permission of the Designated System
Operator, except for safety reasons during:

(a) synchronization and generation from standstill;
(b) generation from zero generated output; and
(c) increase in generated output

Frequency Management through Demand Control
General Principles

Demand Control means reduction in system Demand carried out to maintain balance between
generation and demand for the purpose of frequency control.

The term Demand Control is used to describe any or all of the following methods of achieving
a demand reduction.

(a) Demand Control initiated by the Designated System Operator;

(b) Demand Control by Disconnection initiated by Users (not initiated by the Designated
System Operator);

(c) Demand Control initiated by Users through Customer voltage reduction;

(d)  Automatic under frequency Demand disconnection; and

(e) Emergency manual Demand disconnection.

Demand Control Initiated by Designated System Operator

If Demand Control is necessary to implement for balancing deficiency in generation caused
by non-availability of Generators or power transfer not being available from external
connections or Grid break down, the Designated System Operator shall issue a public notice
as early as possible, citing the reason for and amount of demand reduction required, the
location and the date, time and duration of Demand Control.
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In the event a prolonged Demand Control is envisioned as a result of a protracted shortage
in generation, the Designated System Operator shall issue a public notice seven days prior to
the commencement of such Demand Control citing the reason and amount for demand
reduction required, the locations and the dates, timings and duration of Demand Control.

Demand control to be applied due to instant and temporary supply shortages shall be
discussed in Chapter 7, Scheduling and Dispatch.

The User shall provide the Designated System Operator the amount of Demand reduction
actually achieved within half an hour of the implementation of Demand Control.

The User shall not reconnect the affected customers until instructed by the Designated System
Operator.

Demand Control Initiated by User

If a User intends to implement day ahead Demand Control through Customer Disconnection
at the Connection Point, the User shall notify the Designated System Operator at least by 16:00
hours day ahead with details of the proposed location, date, time and the duration of the
disconnection along with the magnitude of the proposed demand reduction.

The User shall provide the Designated System Operator with the amount of Demand reduction
actually achieved within half an hour of the implementation of Demand Control.

In case of severe generation deficiency, Users often resort to Voluntary Load Curtailment (VLC)
schemes wherein the Customers are formed into weekday groups and each group voluntarily
reduces their respective loads for a certain period of the day in each week fixed for the group.

The User shall notify the Designated System Operator as early as possible details of the
proposed location, date, time and the duration of the implementation of each Customer group
in the VLC scheme along with the magnitude of the proposed demand reduction.

The User shall provide the Designated System Operator with the amount of Demand reduction
actually achieved by each Customer group in the VLC scheme within half an hour of the
implementation of Demand Control.

6.6 VOLTAGE MANAGEMENT

6.6.1

6.6.2

6.6.3

The Designated System Operator shall conduct load flow studies of the System for different
loading conditions and determine the optimum generation that would also provide acceptable
voltage profile at each Connection Point.

Generating Units shall be equipped with Automatic Voltage Regulators. Power System
Stabilizer, if provided, shall be tuned properly in consultation with the Designated System
Operator.

If acceptable voltage level cannot be achieved through optimum generation, the control of

the voltage shall be achieved by managing the Reactive Power Supply in the Grid. These
include the operation of the following equipment:
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(a)  Synchronous Generating Units;

(b)  Synchronous condensers;

(c)  Static VAR compensators;

(d)  Shunt reactors and capacitors; and
(e) On-Load tap changing transformers.

6.7 OPERATIONAL REQUIREMENTS FOR LARGE GENERATORS

6.7.1

6.7.2

6.7.3

6.7.4

6.7.5

6.7.6

6.7.7

6.7.8

6.7.9

6.7.9.1

6.7.9.2

6.7.9.3

Each Generating Unit shall be capable of delivering continuously its active power output as
guaranteed in the Generator's Declared Data within the Grid frequency range of 49.5-50.5 Hz.
Any decrease in the Active Power output outside this frequency range shall not be more than
the proportionate value of Grid frequency decay.

Each Generating Unit shall be capable of generating its active power and reactive power
outputs, as guaranteed in the Generator's Declared Data, within the voltage variations of +/-
10% during normal operation.

Each Generating Unit shall be capable of generating its active power output, as guaranteed in
the Generator's Declared Data, within the limits of 0.85 lag and 0.95 lead at the Generating
Unit's terminals, in accordance with its Reactive Power Capability Curve.

All Generating Units shall remain in synchronism for at least fifteen (15) seconds in the event
the Grid frequency varies in the range of 47.5-52.5 Hz, unless the Generator decides that it
may damage the Generating units.

Generators shall have the capability to operate in Island mode and operate in this mode as
and when instructed by the Designated System Operator.

Generating Units shall be capable of picking up minimum 5% additional load over the
maximum continuous ratings for five (5) minutes or the limit specified by their manufacturers.

Generator shall be responsible for providing protection against Grid Frequency excursion
outside the range of 47.5-52.5 Hz, and the Generator shall have to drop the Generating Unit(s)
from the Grid and operate in the Island Mode.

Generating Units shall be synchronous generators; induction generators shall not be
permitted.

Speed-Governing System

Generating Units shall be capable of contributing to Frequency Control by continuous
regulation of the active power.

Generating Units shall be fitted with a fast-acting automatic generation control system, with
an overall speed-droop characteristic of five (5) percent or less to provide Frequency Control

during normal operating conditions.

The Designated System Operator shall be able to control the speed governing system from
remote Load Dispatch Centre.
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The Generating Unit, when it becomes isolated from the Grid, shall provide Frequency Control
to the resulting Island Grid.
Excitation Control System

Generating Units shall be capable of contribution to Voltage Control by continuous
regulation of the reactive power supplied to the Grid or, in the case of Embedded
Generating Units, to the User System.

Generating Units shall be fitted with a continuously acting automatic excitation control
system to control the terminal voltage without instability over the entire operating range of
the Generating Units.

Generators shall provide power system stabilizers, if results of Impact Studies conducted by
the Designated System Planner demand it.

Black Start Capability
The Generators shall have Black Start Capability.

Fast Start Capability

The Generator shall indicate in its application for a Connection Agreement or an Amended
Connection Agreement if its Generating Unit has Fast Start facilities.

The Grid Owner shall specify in the Connection Agreement or Amended Connection
Agreement the requirement for Fast Start capability in the Generating Units, if necessary.
With this facility, the Generating Unit shall automatically Start-up in response to frequency
relays with setting below 47.5 Hz.

6.8 OPERATIONAL REQUIREMENTS FOR DISTRIBUTORS AND OTHER GRID

6.8.1

6.8.2

6.8.2.1

6.8.2.2

USERS

Distributors and High Voltage Consumers shall provide Reactive Power compensation as close
as possible to the Demand in the User's System to maintain the power factor in the User's
System not less than 0.8 lagging and to maintain the Grid voltage within the prescribed range
of +/- 10% of nominal voltage during normal operation.

Automatic Load Dropping

For the purpose of Demand Control through Automatic Load Dropping pursuant to Section
7.9.4, the Distributor or High Voltage Consumer shall specify the manner in which Demand in
the Distribution System or User System shall be split into discrete MW blocks. The number of
blocks and the under frequency settings shall be specified by the Designated System Operator
by the end of Chaitra (mid-April) every year.

Under frequency relays to be used in the ALD scheme shall be fully digital with suitable
characteristics for following load dropping scheme:
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(a)  Group A for frequency level <48.8 Hz

The input voltage shall be AC 110 volts and shall be sourced from the primary System so that
the frequency to the under-frequency relay shall be the same as that of the primary System.

Grid Owner shall install under frequency relays to cover about 50% of the System peak
demand on feeders spread all over the distribution network to provide a reasonably uniform
disconnection in the Distribution System.

6.9 COMMUNICATION REQUIREMENTS

6.9.1

6.9.1.1

6.9.1.2

6.9.1.3

6.9.1.4

6.9.1.5

6.9.1.6

6.9.1.7

6.9.1.8

General Requirements

Telecommunication facilities shall be installed between the Designated System Operator at
Load Dispatch Centre and Generators, Distributors and other Users at their respective control
centres in order to ensure adequate monitoring and control of the Grid and exchange of
information during normal and emergency conditions. Such facilities shall also be established
between adjacent Grid substations.

The communication and SCADA system for the Grid and the Connection Points shall be
planned and designed by the Designated System Operator.

The Grid Owner shall be responsible for providing communication equipment and SCADA
equipment at Grid substations and related system development at LDC.

The communication and SCADA equipment at Connection Points on User's side and related
development at LDC shall be the responsibility of Generators and other Users. Other
equipment such as transducers, cables, modems, etc shall also be provided along with the
main equipment necessary for interconnection with the SCADA system of the Load Dispatch
Centre.

The communication and SCADA equipment installed by Users at Connection Points shall be
compatible with those installed by the Grid Owner at the remote end in the Grid, including the
Load Dispatch Centre.

A combination of communication media may be used. These could be Power Line Carrier (PLC),
microwave radio or fibre optics. Base radios Cellular phones and e-mail could serve as backup
communication.

The Designated System Operator and Generators are authorized to tape all telephonic
communication regarding Declared Available Capacity and Schedule and Dispatch
Instructions. Parties shall make available to each other a copy of the transcript of such
recording on request.

The Designated System Operator and Distributors are authorized to tape all telephonic
communication regarding Declared Available Capacity and Schedule and Dispatch
Instructions. Parties shall make available to each other a copy of the transcript of such
recording on request.
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The Designated System Operator and Users are authorized to tape telephonic communication
regarding Safety. Parties shall make available to each other a copy of the transcript of such
recording on request.

Communication for Generators greater than or equal to 10 MW

Fibre optical cables, where technically and economically feasible, shall be the preferred
communication media between Load Dispatch Centre and Generators.

Power Line Carrier shall be the communication media, where fibre optics is not practical.

Two independent voice communication and two data transfer channels shall be installed, one
serving as backup for the other. These shall be used only for operational purposes.

Users shall also arrange one public communication channel for general administrative use and
for backup as well.

Another separate public communication channel shall be made available for facsimile.
Remote Terminal Unit (RTU), which provides the Load Dispatch Centre with telemetry
equipment facilities for monitoring real time data and remote control at the Connection Point,
shall be installed.

Communication for Generators less than 10 MW

The minimum communication system for Small Generators shall comprise of at least one
public telephone line.

Another separate public communication channel shall be made available for facsimile.
Communication for Grid Owner

Fibre optics shall be installed as the main communication medium between Load Dispatch
Centre and all Grid substations and between adjacent substations.

Two independent voice communications and two data transfer channel shall be installed.

One public communication channel for general administrative use and for backup as well shall
be installed.

Another communication for facsimile shall be installed.
RTU shall be installed at all Grid substations.
Communication for Other Users

Public telephone lines shall be the communication media between Load Dispatch Centre and
Distributors and High Voltage Consumers.

Users shall also arrange one public communication channel for general administrative use and
for backup as well and another line for facsimile.
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GRID OPERATING AND MAINTENANCE PROGRAMS
Grid Outage Program:

By the end of Falgun (mid-March) in each fiscal year, Users shall provide to the Designated
System Operator in writing a three-year rolling provisional User Outage Program involving
Equipment connected to the Grid at the Connection Point. This Program shall include the
following information:

(a) Identification of the Equipment and the MW capacity involved;

(b)  Reasons for the maintenance;

(c) Expected duration of the maintenance work;

(d)  Preferred start date and completion date;

(e) Ifthereis flexibility in the dates, the earliest start date and the latest completion date

By 15 day of every Chaitra, Designated System Operator in consultation with the Grid Owner
shall prepare a three-year rolling provisional annual Grid Outage Program with focus on Grid
Outage. In preparing this Grid Outage Program, the Grid Owner shall endeavor to
accommodate the Users' Program to the extent possible.

By the end of Chaitra (mid-April), the Designated System Operator shall provide the Users in
writing the three-year rolling provisional annual Grid Outage Program. If the proposed Outage
Program differs with the provisional User Outage Program and the User is not satisfied with
the proposed modifications, the User shall notify the Designated System Operator and seek to
resolve the matter.

By the 15th day of Baisakh (end April), the Designated System Operator shall provide the Grid
Owner and Users three-year rolling final annual Grid Outage Program incorporating the
revisions agreed during the discussion between the Designated System Operator and the
Users pursuant to Section 6.10.1.3 above.

Generator Outage Program:

By the end of Falgun (mid-March) in every fiscal year each Generator, including Embedded
and non-Embedded Generating Plants, shall submit to the Designated System Operator, in
writing, a three- year rolling Generator Outage Program with following details as per Annual
Generator Outage Form given in Appendix D-1.

(a) Dispatch Unit and the MW capacity concerned;

(b) Reasons for the Outage;

(c) Expected duration of proposed Outage;

(d)  Preferred start date for each Outage; and

(e) Ifthere is flexibility, the earliest start date and the latest completion date.

The Designated System Operator shall determine the peak generating capacity required in the
system from forecast Demand and the total peak generating capacity available in the System
from the Generator Schedule and Outage Program. Taking into consideration the availability
of import, if necessary, the requirement of Operating Margin, and the constraints and Outages
in the Grid, Distribution System and other User System, the Designated System Operator shall
calculate the Output Usable required from the Generators to meet the monthly MW
requirements of the System for accommodating the outage requests.
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By the end of Chaitra (mid-April), the Designated System Operator shall notify in writing each
Generator of any amendments suggested to their proposed annual Generator Outage
Program, citing reasons for the suggested amendments and the MW shortfalls, if any, that
would result without such amendments.

If the amendments proposed by the Designated System Operator are not satisfactory to the
Generators, both parties mutually or through the Operation and Reliability Sub Committee
shall discuss the matter and seek to resolve it. It may be that the resolution of the problem
may also require the involvement of other Users, including the Grid Owner. If required, such
meetings shall be convened by Designated System Operator.

By the end of Baisakh (mid-May), the Designated System Operator shall notify each Generator
in writing the three-year rolling final annual Generation Outage Program incorporating all
revisions agreed to pursuant to Section 6.10.2.4 above. If the final annual Generation Outage
Program differs from or conflicts with the Generator Outage Program proposed by the
Generators, and the conflict cannot be resolved, the Grid Owner shall Plan its Grid Outage
Program on the basis of the final annual Generation Outage Program.

Generation Schedule Program:

By the end of Falgun (mid-March) each Generator, including Embedded and non-Embedded
plants, shall submit in writing a 3-year rolling annual Availability and Capability declaration for
its Generating Units to the Designated System Operator. The information shall be presented
in accordance with the Annual Availability Declaration Form given in Appendix: D.

Annual availability declaration shall include following additional information:

(a)  Generating unit Availability (start time and date);
(b)  Time required to synchronize; and
(c)  Generation Scheduling and Dispatch parameters:
e Generating Unit maximum MW and MVAR capacity;
e Generating unit minimum stable loading;
e Generating unit restricted operating zones;
e Generating unit best efficiency zone; and
e Generation Price Data.

At the end of Baisakh (mid-May), the Designated System Operator shall notify in writing, the
final 3-year rolling annual Generation Schedule to Generators, Grid Owner, Distributors and
other Grid Users.

Grid Operating Program:

The Designated System Operator shall consolidate the Generator Outage Program, Grid
Outage Program and annual Generation Schedule and prepare a final annual Grid Operating
Program. This 3-year rolling final annual Grid Operating Program shall be issued by the
Designated System Operator to concerned Parties by the 15" day of Jestha (end of May).

The first year of the three-year rolling Grid Operating Program shall become the annual Grid
Operating Program for the following year.
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Monthly, weekly and daily Grid Operating Programs are discussed in Chapter 7: Scheduling
and Dispatch.

SAFETY COORDINATION AT CONNECTION POINTS

Guidelines for Safety Procedure Implementation

The Grid Owner and User(s) shall each develop and adopt Safety Rules and safety instructions
for implementation of safety precautions on their HV Line/Equipment. The Safety Rules and
safety instructions of the Grid Owner and User(s) shall govern all works/testing on the Grid
System or the User’s System respectively.

Safety coordination procedures shall be established for enforcement of safety precautions on
HV Line/Equipment when works/testing are to be carried out on the Grid or the User System.

No Party shall access any other Party's Equipment without permission of the other Party
concerned.

The safety officer designate from work-requiring shall serve as Safety Coordinator, who shall
be responsible for coordinating & ensuring implementation of safety precautions on the Grid
System and on the other User(s) System involved.

Safety Officer

To facilitate work at Connection Points, the Grid Owner and User(s) shall each assign a safety
officer who shall be responsible for coordination of safety precautions on HV
Line/Equipment at their respective sides of the Connection Point.

Safety / Safety Precautions Registration

The Grid Owner and User(s) shall maintain safety log-books with records of all
messages/orders/implementations concerned with safety precaution coordination &
implementation. The safety logs shall be retained for at least three (3) years.

Isolation & Grounding Procedure

Isolation of HV Line/Equipment for safety precaution implementation shall be implemented
in the following way;

(a) Isolation may be performed by locking an Isolator/Disconnect switch in "OPEN" position.
A "Safety-Plate" shall be fixed at the location of Isolation.

(b) Isolation may be performed by such other method in accordance with the Safety
Instructions of the Grid Owner or of the User. A "Safety-Plate" shall be fixed at the
location of Isolation.
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(c) Isolation may be performed by providing an adequate physical separation of HV
Line/Equipment from live-parts in accordance with the Safety Instructions of the Grid
Owner or of the User. A "Safety-Plate" shall be fixed at the location of Isolation.

Grounding of HV Line/Equipment for Safety Precaution implementation shall be implemented
in the following way:

(a)  Grounding may be performed by locking the Grounding switch in "CLOSED" position. A
"Safety-Plate" shall be fixed at the location of Grounding.

(b)  Grounding may be performed by such other method in accordance with the Safety
Instructions of the Grid Owner or of the User. A "Safety-Plate" shall be fixed at the
location of Grounding.

(c)  Grounding may be performed by providing an adequate contact to Ground of HV
Line/Equipment in accordance with the Safety Instructions of the Grid Owner or of the
User. A "Safety-Plate" shall be fixed at the location of Grounding.

To minimize the risk of inadvertent, accidental or unauthorized operation of the
isolating/grounding equipment, a padlock shall be placed at the operating mechanism and all
locking keys shall be kept in a safe place or shall be carried personally by the safety
implementing officer.

The part of installation where work is to be carried out shall be isolated from all sources of
supply and such isolations shall be easily viewable. The isolation shall be in the form of an air
gap or equally effective insulation, which shall ensure that the point of isolation does not fail
electrically. Parts of the electrical installation still carrying voltage after complete isolation of
the installation, for example capacitors and cables, shall be discharged with suitable devices.

The dead condition shall be verified on all structures of the electrical installation at or as near
as practicable to the work location. This includes, for example, the use of voltage indicating
devices built into the equipment and /or the use of separately applied detecting devices. These
latter devices shall have been tested and proved to be in good working condition immediately
prior to the work.

At the work location for all high and some low voltage installations, all parts, which are to be
worked on, shall be earthed and short-circuited. Earthed and short circuiting equipment or
devices shall be first connected to the earthing point and then to the components to be short
circuited. Earthing and short-circuiting equipment or devices shall be visible, whenever
possible, from the work location. Otherwise, the earth connections shall be applied as close
to the work as is reasonably practical.

If, during the course of activity, conductors are to be broken or joined and there is danger
from potential differences on the installations, suitable measures such as bonding and /or
earthing shall be taken at the work location before the conductors are broken or joined.

In all cases, it shall be ensured that the earthing and short-circuiting equipment or devices
and cables and connectors for bonding used for this purposes are suitable and adequately
matched to the fault rating of the electrical installation where they are installed. Precautions
shall be taken to ensure that the earth remain secure during the time the work is in progress.
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If the earth connections are removed during measurement or testing, special precautions shall
be taken to prevent danger.

For bare overhead lines and bare conductors, earthing and short-circuiting shall be carried
out on all sides of the work location, if possible nearest to the work location, on all conductors
entering this location; at least one of the earthing and short-circuiting equipment or devices
shall be visible from the work location. These rules have the following exceptions:

For a specific work activity, where there is no break in conductors during work, the installation
of a single earthing and short circuiting device at the work location is acceptable; and where
it is not possible to see earthing and short-circuiting equipment or device at the limits of the
work location, local earthing equipment or device or additional signalling devices or any other
equipment identification shall be provided.

Work shall be commenced only when all required safety measures including proper isolation
and earthing have applied. A well-designed Checklist shall be used for this purpose. The
Checklist shall be jointly developed by both Parties, namely the Grid Owner and the Grid User.

After work has been completed and inspected, persons no longer required shall be withdrawn.
All tools, equipment and devices used during the work shall be removed. Only then shall the
procedure for re-energizing be commenced.

All earthing and safety equipment and /or devices at the work location shall be removed.
Starting from the work location and progressing outwards, the earthing equipment and /or
devices that were applied to electrical installation shall be removed and all locks or other
devices, which were used to prevent re-connection shall also be removed. All signs used for
the work activity shall be removed. As soon as one of the actions taken to make the electrical
installations safe for work has been reversed, this part of the electrical installation shall be
regarded as live.

From time to time, each Party shall provide the other Party a list of their trained and
experienced staff; such staff are the only people authorized to request and supervise the
switching actions and the maintenance works on behalf of the requesting Party. The Form
given in Appendix D-6 shall be used for requesting switching actions of the line. This Form shall
be duly verified and signed by the responsible authority of the Party before delivering to the
other Party.

Before re-energizing the lines or equipment, the original request Form shall have been
produced before the implementing safety officer of the switching substation. It shall be
mandatory for the implementing safety officer of the switching substation to verify that the
person requesting for re-energizing is the one and the same person requesting for the
switching substations to inform and wait for permission from the Designated System Operator
before actually performing any kind of switching actions.

Testing of HV Line/Equipment

If Tests are required to be conducted on the HV Line/Equipment, the Safety Coordinator shall
ensure the following;
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6.11.6

(a)  Confirmation from the implementing safety officer that work/testing in not going on
and authorization to work/test has not been issued to any one in that HV
Line/Equipment within the Points of Isolation specified.

(b)  All Safety Precautions other than that required for current-request have been
cancelled.

(c) The implementing safety officer agrees on the conduct of testing in that part of the
System

Cancellation of Safety Precautions

Upon completion of work/testing when the Safety Coordinator decides that requested safety
precautions are no longer required, he shall inform the implementing safety officer and
request him to cancel the safety precautions which are no longer required.
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CHAPTER 7: SCHEDULING AND DISPATCH
OBJECTIVE

The objective of the Scheduling and Dispatch Code is to specify:

(a) Duties, responsibilities and actions of the Designated System Operator, Grid Owner,
Generators, Distributors and other Users in regard to Scheduling and Dispatch of the
Power System;

(b) Principles and operating criteria guiding the preparation of the Generation Schedule and
issuance of Dispatch Instructions;

(c) Process and requirement for preparation of the Generation schedule;

(d) Process for Central Dispatch; and

(e) Procedures to be followed during emergency conditions.

SCOPE OF APPLICATION

The provisions of the Scheduling and Dispatch Code apply to all Parties, including the
following:

(a) Designated System Operator;

(b)  Grid Owner;

(c) Generators;

(d) Distributors; and

(e)  Any other entity with a User System connected to the Grid.

SCHEDULING AND DISPATCH RESPONSIBILITIES

Responsibilities of the Designated System Operator

The Designated System Operator shall have full operational autonomy in responsibility for
Scheduling and Dispatch of generation in accordance with procedures defined in this Grid
Code.

The Designated System Operator is responsible for preparing monthly, weekly and daily
Generation Schedule on hour to hour basis. Hierarchy-wise, the Generation Schedules shall
have the prevalence in the order of daily, weekly, monthly and annual Generation Schedules
so that the daily Generation Schedule shall prevail over the rest of the Generation Schedules
in the event of any discrepancy.

The Designated System Operator is responsible for issuing Dispatch Instructions for the
Scheduled Generating Units.

The Designated System Operator is responsible for allocating and monitoring the availability
of Generating Units for Ancillary Services and for ensuring such Generating Units are
strategically located in the Grid.
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The Designated System Operator is responsible for issuing Dispatch Instructions for
Generating Units scheduled for Ancillary services.

The Designated System Operator is responsible for informing the Grid Owner about relevant
operational changes and deviations from the original planned schedule.

The Designated System Operator shall have operational autonomy in planning and executing
Demand Control whenever the need arises.

The Designated System Operator is responsible for adopting and implementing the Emergency
Procedures in case of emergency.

Responsibilities of the Grid Owner

The Grid Owner is responsible for providing the Designated System Operator with monthly,
weekly and daily Scheduled Grid Maintenance and Outage Program on hour to hour basis to
determine the constraints of the Grid for scheduling and dispatch to meet forecast Demand.

The Grid Owner shall acquire concurrence from the Designated System Operator for any
changes in the configuration of elements of the Grid such as CT, PT, relay settings, etc., such
that the changes can be incorporated in the SCADA system in a timely manner and that
dispatch instructions are appropriate.

Responsibilities of Generators

Generator is responsible for providing the Designated System Operator with a monthly,
weekly and daily Capability and Availability Declaration on hour by hour basis.

Generator is responsible for providing the Designated System Operator Dispatch Parameters
and other data such as Prohibited Zones of Cavitations for each of its Scheduled Generating
Units.

Generator is responsible for ensuring that it complies with all dispatch instruction from the
Designated System Operator subject to constraints imposed by the characteristics of
Scheduled Generating Unit and safety considerations of plant or personnel.

Generator is responsible for ensuring that Generating Units scheduled for Ancillary Services
can provide the necessary support upon instruction from the Designated System Operator.

Generator is responsible for promptly informing the Designated System Operator of any loss
or change, temporary or otherwise, in the operational capability of any Generating Unit
scheduled for Active Power or Ancillary Services.

Generator is responsible for promptly informing the Designated System Operator of any
change in the mode of operation of the AVR or governors.

Generator is responsible for acquiring prior concurrence from Designated System Operator
before making any changes in configuration of Generating Plant elements or their settings
such as CT/PT ratios that would affect the SCADA system and hence the Dispatch Instructions
from Designated System Operator.
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Generator shall not synchronize any of its Generating Units without a Dispatch Instruction
except pursuant to Section 6.5.1.18 under sustained declining system frequency.

Generator shall not de-synchronize any of its Generating Units without a Dispatch Instruction
except pursuant to Section 6.5.1.16 under sustained rising system frequency.

If due to reasons beyond its control, Generator is not able to comply with any of its
responsibilities prescribed herein, Generator shall promptly inform the Designated System
Operator of such non-compliance and give reasons for non-compliance.

Responsibilities of Distributors and Other Users

Distributors and Other Users are responsible for providing monthly, weekly and daily Grid
Outage Program to Designated System Operator for their maintenance and other related
works.

Distributors and other Users are responsible for implementing all Dispatch Instructions from
the Designated System Operator pertaining to Demand Control during an emergency
situation.

Distributors and other Users are responsible for the switching of import/export feeders at
border points within their jurisdiction as per instructions of the Designated System Operator.

Distributors and other Users are responsible for promptly providing information to the Grid
Owner and the Designated System Operator regarding shifting of lines that will affect loading
of feeders at any substation.

Distributors and other Users shall provide the Grid Owner and the Designated System
Operator information regarding the changes made to supply arrangements of sensitive
installations including hospitals and government administrative centres as soon as such
changes are made.

OUTAGE INFORMATION REQUIRED FOR SCHEDULING

Generator Maintenance Program:

Following the Annual Generation Outage Program, by the 1st day of each month, each
Generator shall provide in writing to the Designated System Operator an update of the Final
Generation Outage Program for the month ahead and the best estimate forecast for the
following month ahead on a week by week basis as per Monthly Generation Outage Form
given in Appendix D-3.

The Designated System Operator shall analyze the Output Usable available and taking into
account constraints and Outages of the Grid, Distribution System and other User Systems
determine whether the estimates of Output Usable are sufficient to meet the System
requirement. Any difference between the Outage Program proposed by the Generator and
that proposed by the Designated System Operator may be settled by mutual discussion or
shall be referred to the Operation and Reliability Sub Committee.
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By the 15" day of every month, the Designated System Operator shall notify each Generator
in writing of the final monthly final Generation Outage Program, giving reasons for any
amendment made to the Generator's proposal and whether the Output Usable was sufficient
to meet the System requirement and if not the MW short falls that would have resulted
without the suggested amendments to the Generation Outage Program.

Following the monthly Generation Outage Program, by 14:00 hours every Wednesday, each
Generator shall provide in writing to the Designated System Operator an update of the Final
Generation Outage Program for the week ahead and the best estimate forecast for the
following week ahead on a day by day basis as per Weekly Generation Outage Form given in
Appendix D-4. Information described in Section 6.10.1.1 shall also be presented to the
Designated System Operator.

The Designated System Operator shall analyze the Output Usable available from the
information provided under Section 7.4.1.4 above and taking into account constraints and
Outages of the Grid, Distribution System and other User Systems determine whether the
estimates of Output Usable are sufficient to meet the System requirements. Any difference
between the Outage Program proposed by the Generator and that proposed by the
Designated System Operator shall be discussed and mutually resolved to the extent possible
or shall be referred to the Operation and Reliability Sub Committee.

By 12:00 hours every Friday, the Designated System Operator shall notify each Generator in
writing of weekly Final Generation Outage Program and whether the Output Usable was
sufficient to meet the System requirements and if not the MW shortfalls that would have
resulted without the suggested amendments to the Generation Outage Program.

For Scheduled Generator Outage under the final Scheduled Generator Outage Program, the
Generator shall request a Scheduled Generator Outage by submitting the Scheduled
Generator request form given in Appendix D-5 to the Designated System Operator at least
seven Business Days before the date and time of the Scheduled Generator Outage.

The acceptance or denial of the request for a Scheduled Generator Outage Program shall be
conveyed to the Generator by the Designated System Operator not later than 16:00 hours
Friday or at least 48 hours before the proposed Scheduled Outage.

In case of a Maintenance Outage, the Generator shall submit the Forced Generation Outage
Request Form given in Appendix D-6 to the Designated System Operator at least 48 hours
before the proposed Maintenance Schedule.

The Designated System Operator shall issue its acceptance or denial of the Generator's
Maintenance Outage request not later than 24 hours before the date and time of the proposed
Maintenance Outage.

The Designated System Operator shall advise Generators and other Users at the earliest time
of any necessary rescheduling of any outage due to adverse system conditions.

Grid Outage Program

By the 7™ day of every month, the Designated System Operator, in consultation with the Grid
Owner, shall update the annual Final Grid Outage Program for the month ahead and
following month ahead on a week by week basis to produce the monthly Final Grid Outage
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Program. This is subject to changes recommended in the monthly Final Generation Outage
Program issued by the Designated System Operator at the latest by 16:00 hours on the 15
day of every month pursuant to Section 7.4.1.3.

By every Wednesday, the Designated System Operator, in consultation with the Grid Owner,
shall update the monthly Final Grid Outage Program for the week ahead and following week
ahead on a day by day basis to produce weekly Final Grid Outage Program.

For Scheduled Grid Outage under the Final Grid Outage Program, the Grid Owner shall
request a scheduled Grid Outage by submitting the Transmission Line Shutdown Request
Form given in Appendix D-7 to the Designated System Operator at least seven Business Days
before the date and time of the Scheduled Outage.

The Designated System Operator shall give its acceptance or denial of the Grid Owner's
request by 16:00 hours on Wednesday but not later than 48 hours before the date and time
of the Scheduled Grid Outage.

In case of a Maintenance Outage of the Grid Equipment or Transmission Links, the Grid
owner or other Users shall submit to the Designated System Operator a Grid Maintenance
Program with details (Appendix D-7) at least 48 hours before the proposed commencement
of such Maintenance Outage.

The Designated System Operator shall issue its acceptance or denial of the Grid Owner's
request for a Maintenance Outage not later than 24 hours before the proposed date and
time of such Maintenance Outage.

The Grid Owner shall publicize all Grid Outages and Maintenance Outages at any particular
location through various communication media at least 24 hours prior to the starting time of
the actual Outage.

The Grid Owner shall inform the Designated System Operator and all Users promptly of any
changes in the Outage Program that could affect them. The Grid Owner shall inform the
Designated System Operator prior to carrying out any maintenance, reinforcement or
replacement to equipment at site.

AVAILABILITY DECLARATION INFORMATION REQUIRED FOR SCHEDULING

Monthly Availability Declaration:

One week prior to the start of every month, Generators shall submit to the Designated
System Operator an Availability Declaration Projection for the month ahead and following
month ahead on a week-by-week basis. Such Availability Declaration Projection shall be
based upon the annual Generation Schedule. The data shall be furnished, in writing, as per
the Monthly Availability Declaration Form given in Appendix D-8.

Monthly Generation Schedule:
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By the 15th day of every month, the Designated System Operator shall notify each
Generator, in writing, of their approved monthly Projected Availability Declaration for the
month ahead and following month ahead.

Weekly Availability Declaration:

By every Wednesday, Generators shall provide the Designated System Operator, in writing,
the weekly Availability Declaration Projection for the week ahead and following week ahead
on day by day basis as per the Weekly Availability Declaration Form given in Appendix D-9.

Weekly Generation Schedule:

The Designated System Operator shall notify each Generator, in writing, of their approved
weekly Projected Availability Declaration not later than 16:00 hours on Friday following
submission.

Daily Availability Declaration:

Not later than 12:00 hours every day, each Generator shall provide to the Designated System
Operator, in writing, the daily Output Usable for each Generating Unit and the order of
dispatch of each Generating Unit for day ahead and following day ahead on hourly basis as
per Daily Availability Declaration Form given in Appendix D-10.

Changes to Information

Generators shall promptly notify the Designated System Operator of any changes in the
Availability and Capability of any Generating Unit or any unexpected situation that could
affect its operation.

GENERATION SCHEDULE PRINCIPLES
Generation Schedule

The Designated System Operator shall take into consideration following factors when
preparing the Generation Schedule:

(@) The registered parameters of Scheduled Generating Units;

(b) The requirements for voltage control and Reactive Power;

(¢) The need to provide Operating Margin;

(d) The availability of Ancillary Services;

(e) The water level in storage type hydro power plants;

(f)  Bilateral contracts such as Power Purchase Agreement between Generators and Users;
() Demand-Generation balance for Active and Reactive Power Balance;

(h)  Constraints of the Generating Units and the Grid; and

(i)  Availability of other sources of electricity such as import facility.

Economic Operation
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The Generation Schedule shall be developed with the objective of operating the Power
System in an efficient and economic manner while maintaining Power Quality, Stability,
Reliability and Security of the Grid.

COMPILATION OF GENERATION SCHEDULE

Based on the historical Demand forecast and the Demand forecast projected by the
Designated System Planner, the Designated System Operator shall develop a cohesive
Demand forecast on an hour-by-hour basis for every day. This Demand forecast shall be
compared with the Demand Forecast submitted by Distributors and the higher of the two,
after adjustment for system losses, shall be established as the final Demand Forecast.

The Designated System Operator shall prepare an hourly Generation Schedule for each day
sufficient to match at all times the final Demand Forecast and the Operating Margin. The
Designated System Operator shall include the Operating Margin in the Generation Schedule
in the following manner:

(a) Frequency Regulating Reserve shall be allocated to strategically located Generating Plants to achieve

required levels of Primary Response and secondary Response to frequency changes in the Grid;

(b) Contingency Reserve shall be allocated at strategic locations in the Grid to cover uncertainties in the

Generating Plant availability; and

(c) A strategic action plan, such as load curtailment, shall be implemented whenever there is insufficient

Generation Plant available to provide an adequate Operating Margin.

7.7.3

7.7.4

7.7.5

7.7.6

7.7.7

7.7.8

Based on the Generation Price Data of Scheduled Generating Units, the Designated System
Operator shall prepare a Merit Order Table of Scheduled Generating Units.

The Merit Order Table shall be prepared based on ascending prices with the Generating Unit
with the lowest price per kWh at the top of the Merit Order Table.

If Availability Declaration is not received by the Designated System Operator within the
prescribed time pursuant to Section 7.5.5, then such Generating Unit shall be committed last
in the Merit Order Table with no reference to that Generating Unit's Price Data.

If two or more Scheduled Generating Units each have the same Generating Unit Price, they
should be arranged in Merit Order Table in the order of system loss such that the Scheduled
Generating Unit which results in a lesser amount of system loss shall be placed above the other
Scheduled Generating Unit.

If two or more Scheduled Generating Units having the same Generating Unit Price provide
negligible benefits in the amount of system loss, the selection then shall be based on the
reserve capability and reactive power capability differences between the Scheduled
Generating Units.

7.7.8 The Designated System Operator shall commit Scheduled Generating Units in the order
of the Merit Order Table, starting at the top of the Merit Order Table for the day ahead
Generation Schedule.
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By 16:00 hours every day the Designated System Operator shall prepare and issue the day
ahead and following day ahead Generation Schedule. This will be treated as standing Dispatch
and shall indicate the hourly output of each Generating Unit and also specify the Generating
Units providing Ancillary Services.

If the day ahead Generation Schedule is not received by the Generator then the day ahead
Generation Schedule issued with previous day schedule shall prevail. If day ahead Generation
Schedule is not received for two continuous days then the week ahead Generation Schedule
shall prevail for third day.

GENERATION DISPATCH PROCEDURES
Dispatch Criteria

The Designated System Operator when determining and issuing Dispatch Instructions shall
consider the following:

(2) The Generation Schedule;

(b) Current Demand;

(c) Current output of the Generators;

(d) Any changes to Generator data pursuant to Section 7.5.6;
(e) Constraints of the Grid;

(f) System losses;

(9) Merit Order Table;

(h) Ancillary Services requirements; and

(i) Power Quality, system reliability and security aspects.

The Designated System Operator is authorized to disconnect, interrupt or suspend Generators
if in its opinion failure to do so would:

(a) Endanger safety of personnel and Equipment;

(b) Disrupt electricity supply in the Grid; or

(c) Interfere with other Programs of the Grid, such as construction, maintenance, testing,
etc.

Dispatch Instruction Contents

The Designated System Operator shall determine and issue Dispatch Instructions in a timely
manner to Generators, Distributors and/or other Users.
The Dispatch Instruction shall contain at a minimum the following:

(a)  the specific Generating Unit or Party to which the instruction applies;

(b)  the specific outcome required;

(c) the start time for the Dispatch Instruction;

(d)  where ramp rates are involved, the target completion time for the Dispatch Instruction;
(e) theissue time of the Dispatch Instruction; and

(f)  the identification of the personnel issuing Dispatch Instructions.

In addition to the above, Dispatch Instruction may contain any or all of the following:
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(a) increase or decrease active power (MW);

(b) increase or decrease reactive power (MVAR);

(c) target time for Scheduled Generating Unit start up and shut down;

(d) instruction to change the Transformer Tap;

(e) instruction to maintain fore bay water level in hydropower stations (ROR type or Power
Stations in cascade);

(f)  instruction to make or break Isolators, Circuit Breakers, or Ground Switches;

(g) switching instructions for import export feeders;

(h)  instruction to Black Start;

(i) instruction to operate Generating Units in off-grid mode;

(j)  instruction to change to frequency control mode;

(k)  instruction to operate in Synchronous Condenser mode;

(I)  instruction to drop load;

(m) instruction to switch on or off Capacitor Banks; and

(n) instruction to switch on or off Reactors.

Issuing Dispatch Instructions for Generating Units

Dispatch Instructions shall be issued in written form duly signed by authorized person of each
agency. If verbal instructions are issued for reasons of urgency, such instructions shall be
followed by written instruction not later than 24 hours after the verbal instructions in
accordance with Appendix D This applies to all communications. If communication facilities
have broken down, the concerned Party shall immediately notify the other verbally at their
nearest office.

The dispatch instructions shall be recorded in a logbook (electronic or otherwise) in
chronological order by both the issuing and receiving Parties.

Dispatch Instructions shall be issued in clear and imperative sentences such that the receiver
understands the instruction correctly and effortlessly. (e.g., “Keep the load at 20 MW until
further instruction.”).

Date (both Nepali and English) and Time (in Hour) of the Instruction shall be clearly written in
all Dispatch Instructions.

The Designated System Operator and Generators shall frequently check and synchronize the
clocks of their Control Rooms so that there are no inconsistencies in time stamping of events.

Compliance with Dispatch Instructions

Generator shall immediately acknowledge and comply with all Dispatch Instructions issued
to them by the Designated System Operator.

Unless otherwise specified, any Dispatch Instruction issued by the Designated System
Operator remains valid until superseded by another Dispatch Instruction.

Should there be any unforeseen problem in carrying out any Dispatch Instruction, the
Generator shall notify the same to the Designated System Operator immediately.
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The Generator may cease to comply with a Dispatch Instruction and may disconnect a
Generating Unit when, in the Generator's reasonable opinion, personnel or Equipment safety
is at risk.

Generators shall immediately notify the Designated System Operator of non-compliance or
any disconnection.

Communication Failure
Provisions shall be made to deal with situations arising out of failure of the communication

link between the Designated System Operator and any Generator. In the absence of a
specific provision and in the case of a communication link failure, Generators shall operate
according to the day-ahead Generation Schedule from the Designated System Operator.

Dispatch Instructions to Distributors and Other Users
Distributor and Other Users shall fully comply with all instructions issued by the Designated

System Operator unless, in the reasonable opinion of the Distributor or other User,
personnel or Equipment safety is at risk. In such cases the Distributor or other User shall
immediately notify the Designated System Operator of the non-compliance and the reasons
for such non-compliance.

EMERGENCY PROCEDURES
General Principles

The Designated System Operator and the Grid Owner through the Operation Sub Committee
shall jointly develop a manual specifying the procedures to be followed by all Users during
emergency conditions, including Black start procedures. This recovery procedure plan shall, at
a minimum, also contain a list of Generators which have Black Start Capability, synchronizing
points, priority of essential Demand to be connected and a list of critical personnel, including
their business and residential phone numbers for notification in emergency conditions.

The Grid Owner, Generators, Distributors and all other Users shall provide the Designated
System Operator with the names and phone numbers of their senior management
representatives of Grid Owner, Designated System Operator, Generators and Distributors,
who are authorized to make binding decisions when called upon during emergencies.

In the event of an emergency condition, all critical personnel listed in the manual or as directed
by the Designated System Operator shall be available at the User's offices for Grid restoration
duty.

In the event of a Total or Partial Blackout of the Grid, the Designated System Operator shall
immediately issue instructions to any User for mitigating the disruption of the power supply

and its effect on the rest of the Power System in case the blackout is not total.

During the restoration process following Grid blackout conditions, normal standards of voltage
and frequency may not apply.
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During the restoration process following Grid blackout conditions, Scheduling and Dispatch of
Generating Units in accordance with the Merit Order may not apply.

During the restoration process following Grid blackout conditions, Distributors and Users shall
connect only that amount of Demand as instructed by the Designated System Operator.

The Designated System Operator and all Users shall log all operations and operational
messages to facilitate subsequent investigation into the Event and to assess the efficiency of
the restoration process.

All communication channels shall only be used for operational communications until such time
as the System is restored to a Normal State.

System Recovery from Total Grid Blackout

The Designated System Operator shall orally inform the Chief of Grid Owner, Generation and
Distribution and Consumer Services of the occurrence of Grid Total Blackout.

Because of the complex nature of the Power System and the fact that the system condition
prevailing prior to the occurrence of the Grid Blackout largely determines the restoration
process to be adopted, it is not practical to set out a pre-determined concise chronological
sequence of actions for the restoration of the Grid.

The overall strategy in the restoration of the Grid after a Total System Blackout shall, in
general, include the following:

(@) Formation of discrete power islands and Generating Unit gradually feeding local
Demand in the each power island;

(b) Step by step integration of the power islands into larger subsystems; and

(c) Eventual restoration of the Grid.

The procedure for a Black Start shall be that specified by the Designated System
Operator at that time and the Designated System Operator shall accordingly instruct
Generators with Black Start capability to commence their pre-planned Black Start
procedure.

Upon receipt of the instruction from the Designated System Operator, the relevant
Generating Plants shall immediately start up to energize part of the Demand and
synchronize with the Grid.

The Designated System Operator in consultation with Distributors shall prepare
Demand blocks in different areas for the purpose of restoration. Demand bocks shall be
formed discretely as essential and non-essential Demand. During restoration essential
Demand shall be connected first and non-essential Demand may be connected only
when the Power System has returned to a Normal State.

Generators shall inform the Designated System Operator as Generating Units become
available to take Demand such that the Designated System Operator may assess the
MW demand which the Generating Unit is likely to pick up on circuit breaker closure.
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Generators to whom start up power supply is made available shall sequence their start
up to match their auxiliary power demand with supply available.

The Designated System Operator may use remote operation of circuit breakers for quick
recovery of the Power System.

System Recovery from Partial Grid Blackout

When a part of the Grid is not synchronized with the rest of the Grid, the Designated System
Operator with the coordination of the Grid Owner and the Distributor shall ensure that this
normal part of the Grid is maintained.

If there is no blackout in this part of the Grid, the Designated System Operator shall undertake
the resynchronization of this part of the Grid.

If there is partial blackout in a part of the Grid, the normal part of the Grid shall be gradually
extended to provide the start-up power to appropriate Generating Units.

Emergency Frequency Management by Demand Control
Demand Control Initiated by User through Voltage Reduction

If the frequency deviates below 49.5 Hz and the normal loading level of the Generating Units
is reached, the voltage level may be reduced by 5% below normal to try to maintain the System
frequency within the permissible range.

The User shall notify the Designated System Operator as early as possible with details of the
proposed location, date, time and the duration of the implementation of the voltage reduction
scheme along with the magnitude of the proposed demand reduction.

The User shall provide the Designated System Operator with the amount of Demand
reduction actually achieved by each Customer group in the VLC scheme within half an hour of
the implementation of Demand Control.

Automatic Under Frequency Demand Disconnection

To limit the effects of a major loss of generation, the Designated System Operator shall
determine the level of Demand Control required through Automatic Load Dropping (ALD)
through the use of under frequency relays.

If the frequency falls below 49 Hz, ALD should operate according to the following priority:
(a) Group A for frequency level <48.8 Hz

In order to ensure that subsequent fall in frequency will be contained by the operation of the
ALD, additional Manual Demand Dropping shall be implemented so that loads dropped
automatically can be reconnected.

Users shall not reconnect the disconnected Demand without clearance from the Designated
System Operator.

Subject to available generation, the first Demand to be disconnected shall be the first to be
reconnected to the Grid.
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Users shall notify the Designated System Operator of the actual Demand that was
disconnected by ALD and the actual Demand that was restored within half an hour from the
load dropping or restoration operation respectively.

Users shall inform the Designated System Operator the effectiveness of ALD scheme in their
supply areas.

Emergency Manual Load Disconnection

The Designated System Operator in consultation with Distributors shall establish a priority
scheme for emergency Manual Load Dropping, equitably allocated throughout the
Distribution System.

The Distributor shall disconnect its Customers immediately upon the receipt of instructions
from the Designated System Operator.

The Distributor or User shall not reconnect the disconnected Demand without clearance from
the Designated System Operator.

If the Manual Load Dropping is not sufficient to arrest the decline in the System frequency,
the Designated System Operator may disconnect the total Demand of the Distributor or User
at the Connection Point in order to preserve the integrity of the Grid.

The Distributor or User shall provide the Designated System Operator with the amount of
Manual Load Dropped and subsequently reconnected upon recovery of the System frequency
within half an hour of the operations.

Unforeseen Circumstances:

In the event of circumstances which have not been foreseen in the Grid Code, the Designated
System Operator shall, to the extent reasonably possible, consult promptly all affected Grid
Users to reach an agreement as to the best course of action.

If an agreement is reached, the Designated System Operator shall operate accordingly and at
the same time shall submit a report on the agreement to the GCMC for review and
recommendation to the Commission for amendment of the Grid Code.

If an agreement is not reached and the Security of the System is at stake, then the Designated
System Operator shall be the sole judge as to the best course of action and shall issue
appropriate instructions to all Users, who shall comply with these instructions to the extent
that such instructions are not detrimental, based on the technical characteristics of the User's
System as registered under the Grid Code or in the Connection Agreement, to the Equipment
and safety of their personnel. The Designated System Operator shall be responsible to the
GCMC for any unjustified actions or measures it has taken.
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CHAPTER 8: SYSTEM TEST
OBJECTIVE

The objectives of this System Test Code are as follows:

(a) To ensure, as far as possible, that System Tests when conducted either by a User or by
the Grid Owner protect the security of their personnel and/or the general public,
preserve the integrity of Plant and Equipment and cause minimum detriment to the Grid
Owner and Users; and

(b)  To establish procedures to be adopted for conducting and reporting System Tests.

SCOPE OF APPLICATION
The provisions of the System Test Code apply to all Parties, including the following:

(a)  Grid Owner;

(b) Designated System Operator;

(c) Generators;

(d) Distributors; and

(e)  Any other entity with a System connected to the Grid.

SYSTEM TEST PROCEDURE

If any User or the Grid Owner, wishing to undertake a System Test, they shall submit a Test
Request in writing to the Designated System Operator at least three (3) months in advance of
the proposed test date. In case where the System Test needs to be carried out as soon as
possible, the Designated System Operator may waive the three-month advance notice
requirement and after consultation with the Grid Owner and any affected Users, the
Designated System Operator shall set the proposed test date.

The Test Request shall contain the following information:

(a)  Details of the purpose and nature of the proposed System Test;

(b)  Proposed date for the System Test;

(c)  Extent and condition of Equipment involved; and

(d) Proposed test procedures specifying the switching sequence and the timing of the
switching sequence.

The Designated System Operator shall assess the impact on the Grid and the acceptability of
the proposed test and may require additional information before accepting the proposed test.

Upon acceptance of the Test Request, the Designated System Operator shall notify the System
Test requesting Party, the Grid Owner, if it is not the System Test requesting Party, and any
other affected Users. The notification shall contain the following information:

(a) Details of the nature and purpose of the proposed System Test;

(b)  Extent of Equipment involved;

(c)  System Test requesting Party;

(d) Listing of all affected Users;

(e) Proposed date of the System Test; and

(f)  Aninvitation to all affected Users to nominate representatives to the Test Committee.

The Designated System Operator shall establish the Test Committee and shall convene the
first meeting of the Test Committee. The agenda for this meeting shall cover the following:
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(a)  Appointment of System Test Coordinator who will also chair the Test Committee;
Details of the purpose and nature of the proposed System Test and other matters
included in the Test Request provided by the System Test Requesting Party;

(c) Establishment and finalization of the System Test Program which shall include the
System Test procedures, plan for carrying out the System Test and details of monitoring
the System during the test;

(d) Test Safety Coordination;

(e) Possibility of taking advantage of the shutdown period during conduct of System Test to
carry out simultaneously other Maintenance Programs;

(f)  Evaluation of economic, operational and risk implications on the Grid, and the System
of other Users;

(g) Allocation of costs of the System Test between Parties; and

(h)  Details of any further information required from Users.

The Test Committee shall determine all matters relating to the test including the desirability
of carrying out the test at all. When the System Test Program has been agreed by the Test
Committee, the Test Coordinator shall issue the System Test Program to all affected Users at
least 15 days prior to the proposed date for the Test.

The Test Coordinator shall be notified immediately of any proposed changes or amendment
to the System Test Program and, in conjunction with the Test Committee, shall assess the
acceptability of any proposed changes. If the changes are acceptable, the Test Coordinator
shall issue a revised System Test Program to all affected Users.

At the appointed time, the System Test shall proceed according to the latest version of the
System Test Program.

Within 60 days of the conclusion of the Test, the System Test Requesting Party shall prepare
a report on the outcome of the Test and issue it to the members of the Test Committee. The
report shall include the following:

(a)  Description of the Equipment involved in the Test;
(b)  Description of the System Test carried out; and
(c)  Results, conclusions and recommendations for any further tests or actions.

TESTING OF GENERATING UNIT
General Test Requirements

The Designated System Operator may issue instructions to Generators requiring tests to be
conducted on any Generating Unit, at any time. However, Generators shall not be required to
conduct such tests more than twice a year, except when the Designated System Operator can
justify the necessity for additional tests.

The following tests shall be performed, in accordance with agreed procedures and standards,
to confirm compliance of Generating Units:

(a) Declared Availability Capacity;

(b) Capability to provide Ancillary Services as per agreement;

(c) Capability to operate within registered generation parameters; and
(d) Capability to meet applicable requirements of the Grid Code.
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Tests shall be conducted only in the presence of representatives of the Designated System
Operator, Generators, Grid Owner and /or User.

All tests shall be recorded.

Generator shall demonstrate reliability and accuracy of test instruments made available by
the Generator for use in the Tests.

Generator shall be given at least 48 hours to conduct the test requested.

If a Generating Unit fails, the following procedures shall be followed:

(a) The Generator shall give the Designated System Operator a written report with
reasons for the failure within three days from the day the test was carried out;

(b)  After rectifications, the Generator shall inform the Designated System Operator of its
ability to demonstrate compliance of the Generating Unit with its Registered
Equipment Data. Within 48 hours of such declarations, the Generator shall conduct a
retest and confirm to the Designated System Operator that the Generating Unit met
the requirements;

(c) Ifadispute arises regarding the test failure, the Designated System Operator and the
Generator shall seek to resolve the issue amicably between themselves; and

(d) If the dispute cannot be resolved between themselves, the Parties shall follow the
Dispute Resolution process specified in Chapter 2.

Tests to be performed
Declared Availability Capacity Testing

This test shall demonstrate that the Generating Unit can be scheduled and dispatched in
accordance with the Registered Equipment Data. The Generating Unit will pass the test if it is
able meet the Registered Equipment Data for two continuous hours.

Schedule and Dispatch Instruction Testing
This test shall demonstrate that the Generating Unit meets the relevant Generation

Scheduling and Dispatch parameters specified in the Registered Equipment Data. The results
of the test, measured on the high voltage side of the Generator transformer) shall be
recorded on a chart recorder. The Generating Unit will pass the test if its level of
achievement is within +/- 2.5% of the value declared.

Reactive Power Testing
This test shall demonstrate that the Generating Unit can meet the registered value of

Reactive Power Capability. The test shall be carried out for duration of one hour at the
Generating Unit stator terminals and the results recorded on a chart recorder. The proposed
Grid voltage at the entry point shall be maintained by the Generator by adjustment of
reactive power on the remaining units and if not available by appropriate transformer tap
adjustments at the substation. The Generating Unit will pass the test if its level of
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achievement is within +/- 5% of its declared value. Grid Owner shall also monitor the input of
such Ancillary Services derived from the Grid and due account shall also be taken of any
condition that may affect the test.

Primary Response Testing
This test shall demonstrate that the Generating Unit possesses the capability to provide

Primary Frequency Response in accordance with Registered equipment Data. The test
results, to be recorded on chart recorder, shall be measured on the high voltage side of the
Generator transformer as well as the Grid frequency. The Generating Unit will pass the test if
its level of response lies within +/- 5% of the required level of response within five (5)
seconds.

Fast Start Capability Testing
This test shall demonstrate that the Generating Unit possesses the capability to Start-Up,

synchronize with the Grid within 15 minutes and be loaded up to its declared capability. The
Generating Unit will pass the test if it meets the Fast Start Capability requirements.

Black Start Capability Testing
This test shall demonstrate that the Generating Unit with Black Start capability can

implement a Black Start procedure in accordance with its declared capability. The Generator
shall give at least seven days’ notice to the Generator for a Black Start test. The Generator
shall not be required to carry out Black Start test in respect of any particular Generating Unit
more than once every two fiscal years. The Generating Unit will pass the test if the
Generating Unit starts on its own, synchronizes with the Grid and carries load without the
need for external power supply.

Isolated Mode Operation
This test shall demonstrate that the Generating Plant is capable of operating in Isolation

mode in which the Generating Plant is isolated from the rest of the Grid and is capable of
generating and maintaining a stable supply of electricity to the customers within the isolated
area.

303



9.1

9.2

9.3

9.3.1

9.3.2

forra FEmeT SMARTT oa.R09R /50 F AiiE giqasT

CHAPTER 9: GRID METERING
OBJECTIVE

The objective of the Grid Metering Code is to specify:

(@) Metering requirements for Metering the energy and demand in Generating Plants,
Grid, and other Users at each Connection Point; and
(b) Procedures for meter reading.

SCOPE OF APPLICATION
The provisions of the Grid Metering Code apply to all Parties, including the following:

(@) Grid Owner;

(b) Designated System Operator;

(c) Generators;

(d) Distributors; and

(e) Any other entity with a User System connected to the Grid.

METERING REQUIREMENT

The Generator shall install metering to provide information for both real time and
recording purpose at each Generating Unit. The metering system shall also account for
station auxiliaries, and local distribution. The metering shall record the following:

(@) Bus voltage;
(b) Frequency;

(c) MW,
(d) MWhr;
(&) MVAR,;

(f)  Current; and
(g) Any other facilities as agreed in the Connection Agreement.

Metering shall be provided on the Grid to provide information for both real time and
recording purpose in relation to each transmission feeder, power transformer,
distribution feeder and High Voltage Consumers. The metering system shall also
account for substation auxiliaries and compensation devices. The metering shall record
the following:

(@) Bus voltage;
(b) Frequency;
(c) MW with maximum Demand,;

(d) MWhr,
(&) MVAR,;
() MVARH;

(g) Power factor;
(h) Current; and
(i)  Any other facilities as agreed in the Connection Agreement.
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Bi-directional Meters shall be installed at the Connection Point between the Grid and
the Generator and between the Grid and the Distributor to measure the following:

(@) Active energy for export and import; and
(b) Reactive energy for export and import.

Energy Meters

Main Meters and Check Meters shall be installed at all Connection Points between the
Grid and IPP's and for other Connection Points the meters shall be installed as stipulated
in the Connection Agreement.

Metering Point

The Metering Point shall be located at the Connection Point; if this is not possible, a
procedure shall be established to adjust the energy loss between the Metering Point and
the Connection Point. The location of the Metering Point and the procedure for
adjustment of loss, if necessary, shall be specified in the Connection Agreement.

Each power transformer in the Grid substation shall have separate Metering on the high
voltage side and the low voltage side.

The energy consumed by auxiliary machines at generating stations shall be measured
at the primary side of the unit auxiliary transformer. Energy supplied to the office and
staff quarters shall be measured separately and shall not be considered as auxiliary
consumption. Monthly readings on auxiliary consumption shall be furnished to the
Designated System Operator.

The auxiliary consumption of Grid substations shall be measured on the primary side
of the auxiliary station service transformer. Energy supplied to the office and staff
quarters shall be measured separately and shall not be considered as auxiliary
consumption. Monthly readings on auxiliary consumption shall be furnished to the
Designated System Operator.

METERING RESPONSIBILITY AND OWNERSHIP

The Metering Equipment comprises of instrument transformers, meters, and all
associated cables, wires and associated devices.

The Metering Equipment at Generating Plants shall be owned by the respective
Generators and the Generators shall be responsible for supply, installation, testing,
putting into service, and maintenance to ensure that the Metering Equipment complies
with the Metering Code.

The Metering Equipment at Grid substations without Connection Point shall be owned
by the Grid Owner. The Grid Owner shall be responsible for supply, installation, testing,
and putting into service to ensure that the Metering Equipment complies with the
Metering code. The Grid Owner shall be responsible for maintenance to ensure the
Metering Equipment complies with the Metering Code.
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The supply, installation, testing, putting into service, and maintenance of the Metering
Equipment at Connection Points shall be in accordance with the Connection Agreement.

The Main Meter shall be owned by the Party supplying electricity and the supply,
installation, testing, putting into service and maintenance shall be the responsibility of
said Party.

The Check Meter shall be owned by the Party receiving electricity and the supply,
installation, testing, putting into service and maintenance shall be the responsibility of
said Party.

Metering Equipment Security

The Metering Equipment (for Main and Check Meters) at Connection Point shall be
protected against external interference except where sealing is impractical. The point of
sealing shall be:

(i) CT secondary boxes;

(i) PT secondary boxes;

(iii) Meter box;

(iv) Meter test block;

(v) Meter terminal cover;

(vi) Meter cover Panel doors where CT and PT secondary circuits are terminated; and
(vii) Local communication port

Secondary CT and PT windings shall be armored cable of single length.

The metering cubicle shall be completely and securely locked and sealed, provided all
necessary registers and local communication ports are visible and accessible.

Appropriate security shall also be provided against unauthorized access and against
corruption of data in transmission.

Security password for programming meters shall be possessed only by the Grid Owner
and programming and reprogramming of meters shall be carried out only in the presence
of both Parties, namely, the Grid Owner and Grid User.

The Grid Owner and the User shall jointly seal the Metering Equipment. The seal shall
be replaced following any test or inspection, downloading or site reprogramming.

Each Party shall control the issue of its own seals and sealing pliers and shall keep an
accurate register of all such pliers and the authorized persons to whom they are issued.

No seal shall be broken or removed except in the presence or with the prior consent of
the Party affixing the seal. Where verbal consent is obtained, it must be immediately
confirmed in writing. Under normal condition, at least one-week notice shall be given
to the relevant Party for its consent to break the seal.

The Grid Owner of the substation where the Metering Equipment is located shall be
responsible to keep the metering seals intact.
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METERING EQUIPMENT STANDARDS
Voltage Transformer

For Generators (including IPP’s), Distributors and HV Consumers; the minimum
standard of accuracy of the voltage transformer shall conform to the latest relevant IEC
Standard and shall be 0.2 for all capacity.

The neutrals of the voltage transformer shall be solidly grounded and the secondary
shall be suitable for a 3-phase, 4-wire Y-connection.

The rated secondary voltage of the voltage transformer shall be 110 volts

The secondary burden of voltage transformer shall be maintained between 25% and
100% of rated values.

The Check Meter shall be supplied from a secondary core separate from the one feeding
supply to the main Meter.

Current Transformer

For Generators (including IPP’s), Distributors and HV Consumers; the minimum
standard of accuracy of the current transformer shall conform to the latest relevant IEC
Standard and shall be 0.2 for all capacity.

The rated secondary current of the current transformer shall be one (1) ampere.

The secondary burden of the current transformer shall be maintained between 25% and
100% of rated values.

The Check Meter shall be supplied from a secondary core separate from the one feeding
supply to the Main Meter.

Main and Check Meters

Meters shall be of three-element, 3-phase, 4-wire, Wye-connection, bi-directional
digital type, having facility for local and remote communication. The transmission
medium may be of any type but shall be free of data loss during transmission.

For Generators (including IPP’s), Distributors and HV Consumers; the minimum
standard of accuracy of Meters shall conform to the latest IEC Standard and shall be 0.2
for all capacity.

The burden of meters shall be maintained between 25% and 100% of rated values.

The meter shall display KW and cumulative Demand, KWh, KVA, KVAh and KVARh
with the features of adjustable time-of-use, maintenance records, recordable load
profile, pulse output, and downloading facilities in local and remote mode. The load
profile data up to at least six channels shall be recorded for at least 65 days with half an
hour interval.
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A cumulative record of the parameters measured shall be available on the meter. The
loss of auxiliary supply to the meter shall not erase these records. Separate record shall
be provided for each measured quantity and direction. The meter shall have super
capacitor for memory storage in addition to internal battery

All metering systems shall be capable of electronic data transfer through dedicated
telephones or the Grid Owner's communication channels.

Metering Equipment Inspection and Testing
Regular Testing

(a)

(b)
(©)

(d)

(€)
(f)

(9)
(h)

(i)
i)

All new or replacement Metering Equipment shall be tested and certified by an
independent, internationally recognized laboratory. The cost of the test shall be
borne by the owner of the Metering Equipment. The tests shall be carried out as
per the latest relevant IEC standard.

Prior to operation, Metering Equipment shall be re-tested at Grid Owner's
laboratory against the Grid Owner's sub-standard test meter.

The sub-standard test meter shall be recalibrated and recertified at least every five
(5) years by an independent, internationally recognized laboratory. The cost of the
test shall be borne by the Grid Owner.

Instrument transformers shall be tested and recalibrated at least once every five
(5) years.

Meters shall be tested and recalibrated at least once every two (2) years.

At least one month's prior written notice of a routine test and 7 days prior written
notice in the case of every site test of new, replacement or modified metering shall
be given to the relevant Party, except where such test is carried out as a result of
an emergency or Equipment failure in respect of metering which is already in
operation. The notice shall state the date and time of the test.

The tests shall be conducted in the presence of representatives of the interested
Party, unless the interested Party agrees otherwise.

A copy of all test report shall be given to the interested Part even if the concerned
interested Party fails to attend the test.

The testing and recalibration of Check Meters shall follow the above procedures.
Normally, the cost and expenses of such testing shall be borne by the owner of the
Metering Equipment.

Ad-hoc Testing

(a)

(b)

(©)
(d)

Any Party has the right to ask for testing of Metering Equipment, which is in
operation by notifying the owner of such Metering Equipment if it feels the
Metering Equipment is not performing well within its prescribed limits of
accuracy.

Representatives of both Parties shall inspect and test the Equipment within three
(3) days from the date of receipt of notice and a report of the Test shall be
produced by the Metering Equipment owner.

A copy of all test report shall be given to the Party requesting the Test even if the
Party fails to attend the test.

If the Metering Equipment fails the test, the cost associated with such inspections
and tests shall be borne by the Metering Equipment owner.
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(e) If the Metering Equipment passes all inspections and tests, the cost associated
with such inspections and tests shall be borne by the Party requesting the Test.

Meter Register

Each Party shall maintain a register on Metering Equipment. This register shall
include information such as serial number, accuracy class, technical details of the
meter and the Metering Equipment, dates, locations, result of tests, maintenance
program, inspections, any permanent or temporary replacement of meters and
Metering Equipment, the dates on which any seal was applied or broken and the
persons carrying out and attending any such tests, readings, inspections or sealing.

Defective Equipment

(@) If, at any time, Metering Equipment is destroyed, damaged or found defective, it
shall be removed immediately.

(b) The relevant Party shall ensure that the defective Metering Equipment is replaced
and service and operation restored as per the Metering Code within one month
from the date of removal of the Equipment.

(c) Prior to operation, the repaired re-calibrated Metering Equipment or new
replacement Metering Equipment shall be tested in accordance with the Metering
Code.

(d) Where the Metering includes both Main and Check Meters and the Main Meter
has been removed for any reason, then the Check Meter shall be regarded as the
Main Meter until the replacement or return to site of the Main Meter.

METER READING
Meter Readings

All metering installations shall record time, based on NST.
Normally, the Main Meter shall be read but Check Meter shall be used for verification purpose.

Meter readings at Connection Points shall be witnessed by authorized representatives of
concerned parties. If either one of the representatives is absent, the representative of the
Party, who is present, shall provide the Meter readings to the absent Party within three days
from the date of Meter reading and such readings shall be validated by the Grid Operator.

A Metering Equipment reading protocol shall be prepared. Meter reading shall be carried out
as per the meter reading form. Each meter reading form shall be given a reference number,
defining the date of meter reading, and station.

Each Grid Owner's regional office, Generator and Distributor shall read the meters for the
current month at 1200 hours NST on the first day of the following month.

By the 7*" of every month, the Grid Owner, Generators, and Distributors shall send
electronically or by fax to the Designated System Operator, hourly data on actual input and
output of each metering point for the previous month along with adjustments for dispatch
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instruction issued by the Designated System Operator. The Meter readings shall be recorded
in accordance with Monthly Meter Reading Form given in Appendix D.

Metering Discrepancies and Retroactive Adjustments

The Party responsible for the Meter at the Connection Point shall inform the Designated
System Operator, as soon as practicable, if any of the meter seals are broken, the meter fails
to function or if the measurement accuracy of the Metering Equipment is not as per the
Metering Code. The Designated System Operator shall inform the relevant authorities of these
matters.

The Party responsible for the Meter shall repair or replace any defective Metering
Equipment in accordance with the Metering Code section 9.5.6. If the Main Metering is
found to be defective, from that point in time and until the Main Metering Equipment is
restored, the Check Meter shall be considered as the Main Meter for all purposes.

If the Check Meter is also found with broken seals, or inoperative or inaccurate, the
measurement shall be determined by utilizing the meters at the Grid Owner's nearest
substation, where the measurement shall be adjusted for line losses and any other energy
usage between the Connection Point and the substation.

If at any time, supply from voltage transformer to any meter is not available, the energy
measurement from the time the failure is deemed to have occurred until the voltage
transformer circuit is restored to the meter shall be calculated as per procedures agreed in
the Connection Agreement.

In case of transmitted metered data, impulses representing electrical quantities may be lost
between the relevant meter and the Load Dispatch Centre. Any difference noted at the time
the meter is inspected and read at site shall be settled as provisioned in the Connection
Agreement.

If any User disagrees with the metering data, or the readjustment values, or the Parties
cannot come to an agreement in respect of a fault on the Metering Equipment upon testing
or inspection, the disagreement may be referred to the GCMC.

METERING EQUIPMENT MAINTENANCE

Maintenance

The Metering Equipment and the Main and the Check Meters shall be maintained by the
respective owners unless otherwise provisioned in the Connection Agreement.

Each Party shall grant access to any other Party, its employees, agents and contractors and

persons duly authorized by them full right to enter upon any part of such Party's property to
the extent necessary for the purposes of this metering.
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9.7.1.3

9.7.14

The right of access provided shall include the right to bring in such vehicles, plant, machinery,
test kits, loading kits, sub-standard Meters and maintenance materials as shall be necessary
for the purpose of this metering.

The Party given access shall ensure that damage to the property over which access has been
given is avoided and shall make good any damage caused in exercising such right as soon as
practicable. The Party shall cause as little disturbance as possible to any other Party or other
occupier of such property.
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CHAPTER 10: EXEMPTIONS AND TRANSITORY PROVISIONS

10.1

10.2

10.2.1

10.2.2

10.2.2.1

10.2.3

10.2.3.1

10.2.3.2

10.2.4

10.2.4.1

10.2.4.2

OBJECTIVE
The objectives of this Chapter are:

(a) to identify those provisions of the Grid Code which certain Parties cannot immediately
comply with and either specify the time frame within which certain Parties are required
to take necessary steps to comply with the provisions of the Grid Code or to provide such
Parties with an exemption from compliance with those specific provisions; and

(b) toidentify provisions of the Grid Code that need to be improved or added in the near term
and the process for making such improvements or additions.

EXEMPTIONS
Planning Code

The Designated System Planner shall assess the vulnerability of the Grid to voltage collapse
under heavily loaded conditions in all its Grid Planning within one year of Grid Code
approval.

Grid Connection

Under the Grid Code, the Grid Owner is responsible for operation and maintenance of the
Grid. The Grid Owner will continue to operate and maintain all low voltage equipment at
Grid substations owned by the Grid Owner.

Grid Metering

Check meters shall not be required at User Systems owned by NEA until real business
transactions take place between NEA business entities.

Existing Metering Equipment, irrespective of its ownership, shall not be required to meet the
equipment standards of Chapter 9, Metering Code and this exemption shall continue until
mutually agreed otherwise. However, the Grid Owner shall be required to follow the
equipment standards of Chapter 9. Grid Owner shall prepare a schedule of programme for
replacement of its existing Metering Equipment pursuant to the Metering Code and perform
replacement as per the schedule.

Requirement for Generators

General
Existing Generating Plants shall not be required to sign a Connection Agreement specified in

Chapter 5, Connection Code.

Some of the technical requirements specified in Chapter 5, Connection Code are not
economically feasible or operationally required for all Generating Plants. Exemptions to
specific technical requirements are described below:
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Generating Plants with plant capacity not exceeding 10 MW shall not be required to install
SCADA system for LDC.

Run of river Generating Plants shall not be required to install automatic generation control
(AGC) from LDC. This requirement shall not be necessary for storage plants with capacity less
than 50 MW.

Generating Plants with unit capacity not exceeding 10 MW shall not be required to install
fast start facility.

Requirement for Distributors
Distributors shall not be required to sign a connection agreement for existing distribution

points.

TRANSITORY PROVISIONS

Performance Standards

The Electricity Rules, 2050 (1993) has set the permissible voltage variation in the Grid as +/-
10% of nominal voltage, while the international standard is +/-5%. The Designated System
Planner in all its annual short term grid operational planning studies shall identify where
such reinforcements are required to maintain Grid voltage at par with the international
norm. Generally, huge investments are required for Grid reinforcement and without such
investments it is not possible to achieve this level of performance. The aim of future Grid
developments should be a gradual improvement in Grid voltage for which the Grid Owners
shall allocate necessary budget in this sector.

The performance standard of the Grid as measured by Voltage Unbalance has not yet been
adopted. The Grid Owner shall make necessary arrangements so that it will be able to measure
this value and thenceforth provide an indicator by which to gauge the quality of power supply
in the Grid.

Grid Owner shall determine the values of station auxiliaries at each of its Grid substation and
submit them along with supporting details to the GCMC, who shall evaluate the calculations
and prescribe the maximum values of station auxiliaries consumption for each of its Grid
substations.

Within the first six (6) months of the affectivity of the Grid Code, the Grid Owner shall devise
methods to measure the performance for personnel safety. The Grid Owner shall submit the
report to the GCMC, who shall then prescribe targets to be achieved by the Grid Owner.
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CHAPTER 11: REPORTING

OBJECTIVE

The objectives of this Chapter are as follows:

(a) To specify the types of report required under various provisions of the Grid Code; and
(b)  To specify the agencies responsible for producing these reports.

11.2 SCOPE OF APPLICATION

The provisions of this Chapter apply to all Parties, including the following:

(a) Designated System Operator;

(b)  Grid Owner;

(c) Generators;

(d) Distributors; and

(e)  Any other entity with a System connected to the Grid.

11.3 GCMC REPORTS

11.3.1

11.3.1.1

11.3.1.2

11.3.2

11.33

Trimester and Annual Report

The GCMC shall submit the trimester report on Grid Operation to the Commission and all
Grid Users within forty-five (45) days of the end of the trimester period.

The GCMC shall submit an annual report for the previous year to the Commission and all
Grid Users by the end of Kartik (mid-November).

Significant Event Reports

Within seven (7) days following the receipt of the Designated System Operator's report on a
Significant Event, the chairperson of the GCMC shall validate the report and make
recommendations to the Commission. If a violation of the Grid Code is determined to be the
cause of the Significant Event, punitive actions and/or corrective actions shall be
recommended in the report.

Special Reports

Special reports shall be prepared by the Designated System Operator at the discretion of the
GCMC or on the request of the Grid Owner or any Government or regulating agencies or any
User. Special Reports prepared for Users shall be at the expense of the Users.

114 REPORTS ON PLANNING STUDIES

The Designated System Planner shall prepare following reports in accordance with Section
3.6 of the Grid Code:
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Consolidated Grid Demand Forecast;
Least Cost Generation Expansion Plan;
Short Term Grid Expansion Plan;
Transmission Development Plan; and
Power System Master Plan.

®opo oo

REPORTS ON GRID PERFORMANCE APPRAISAL

The Designated System Operator and the Grid Owner shall jointly prepare and submit a
monthly report on Grid Performance for the previous month to the GCMC. The report shall
be prepared within thirty (30) days from the end of the month to which the report applies
and shall contain the following information along with supporting details:

a. Actual value of Transmission Availability;
b. Actual value of Transmission Reliability
c. Record of safety performance, including details of accidents.

The Grid Owner shall prepare and submit a monthly report on Transmission Loss to the
GCMC in accordance with Section 4.4 of the Grid Code. The report shall be prepared within
thirty (30) days from the end of the month to which the report applies and shall contain the
actual value of energy loss in the Grid along with details on each in feed, out feed and station
auxiliaries for each Grid substation.

REPORTS ON CONNECTION REQUIREMENT

The Designated System Planner shall be responsible for preparing the report on Grid Impact
Studies within two (2) months from the receipt of User's acceptable application for
Connection in accordance with Section 5.4.3.1 of the Grid Code. This report shall be
submitted to the Grid Owner, who shall pass it on to the User for necessary actions.

REPORTS ON GRID MANAGEMENT

The Designated System Operator and the Grid Owner shall jointly prepare and submit a
monthly report on Grid Operation to the GCMC. The report shall contain details as specified
in Section 11.7.4 below on monthly basis. The report shall be prepared within thirty (30)
days from the end of the month to which the report applies and shall also highlight the
occurrence of any problems encountered and the measures adopted to address them. It
shall also include their recommendations to improve the operation of the Power System.

The Designated System Operator and the Grid Owner shall jointly prepare and submit the
trimester report on Grid operation to the GCMC. The report shall be prepared within thirty
(30) days from the end of the trimester period and shall contain all details required for the
monthly Grid operation report and the annual Grid operation report, consolidated on a
trimester basis.
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The Designated System Operator and the Grid Owner shall jointly prepare and submit an

annual report on Power System Operation to the GCMC. This report shall be prepared by the
end of the last Business Day of Aswin (mid-October).

The annual Power System Operation report shall include the following:

(a)
(b)
(c)
(d)
(e)
(f)
(8)
(h)
(i)

(i)

(k)

(1
(m)
(n)

(o)
(p)

Total available generation and actual generation;

Total energy import and export;

Total energy received at and supplied from Grid substations;

Energy loss in the Grid;

Availability of Grid;

Reliability of Grid;

Total unavailable power/energy due to planned and forced outages;

Annual frequency variation index;

Annual voltage variation index;

Annual load curve and load duration curve;

Typical load curve and load duration curve for the day of maximum Demand and the day
of minimum Demand in the year;

Typical load curve and load duration curve for the hottest and the coldest day in the
year at one of the load centres in the Terai region;

Typical load curve and load duration curve for the hottest and the coldest day in the
year in Kathmandu;

Violations of Grid Code;

Significant Events; and

Any other details required by the GCMC.

REPORT ON SCHEDULING & DISPATCHING

The Designated System Operator, Grid Owner, Generator, Distributor, and other Users, as

the case may apply, shall prepare reports for Events occurring in their sites within thirty (30)

days of the Event. Typical examples of reportable Events are:

(a)
(b)
(c)
(d)
(e)
(f)

(8)
(h)
(i)

(i)

Serious equipment problem such as transformer, circuit breaker, or bus bar;
Exceptionally high/low system voltage;

Grid constraints;

Instances of persistent/significant violation of Grid Code;

Loss of Generating Unit;

Partial or Total Grid Blackout;

Protection failure;

Fire incidents affecting human or facilities;

Accidents affecting human or facilities; and

Any other important details.

Generator Operating Records

Generators shall provide the following information to the Designated System Operator on

daily basis:
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(i)  Active and reactive power generation, power factor and transmission line voltage for
each clock hour in accordance with the Forms given in Appendix D.

(ii)  Changes in operating status of Units, disconnecting switches, circuit breakers, etc. in
accordance with the Form given in Appendix D;

(iii)  Anyevent (trip pings, alarms, etc.) that affect or could have affected power generation
and delivery in accordance with the Form given in Appendix D-14; and

(iv)  Any unusual condition that requires attention.

The completed and duly signed Form shall be faxed/ emailed to the LDC by 14:00 clock hour
the next Day.

The reporting of items (ii), (iii) and (iv) above shall be done promptly after such event has
taken place, first verbally, followed by written reports and supported, wherever possible, by
printouts of Event recorders.

In addition to daily reports, Generators shall also provide the Designated System Operator
with monthly generation reports in accordance with the Forms given in Appendix D within
seven (7) days from the end of the month for which the report is being prepared.

Generator shall submit Generator and HV feeder Outage Report to the Designated System
Operator in accordance with Forms given in Appendix D for each month within seven (7) days
from the end of the month for which the report is being prepared.

Generator shall submit to the Grid Owner through their area offices record of monthly energy
delivered to the Grid and energy received from the Grid for each High Voltage feeder within 7
days from the end of the month for which the report is being prepared in accordance with
Forms given in Appendix D.

Significant Event Reports

After every major Grid Event like cascade tripping, Power System black-outs and Grid
disturbance, the Designated System Operator shall investigate or instigate an investigation
into the cause of the Event, submit an Event report to the GCMC, Grid Owner, Concerned
Generator and Distribution within three days of the Event. If this is not possible, the
Designated System Operator shall submit a preliminary report within this period and shall
submit a detailed investigation report within fifteen (15) days from the date of the Significant
Event.

The following minimum information shall be included in the written report of the team
investigating the Significant Event:

(a) Time, date and location of the Significant Event;

(b)  Equipment directly involved and not merely affected by the Event;

(c)  Description of the Significant Event;

(d) Demandin MW and Generation in MW interrupted;

(e) All relevant data, copies of all records from recording instruments including disturbance
recorders, event loggers, etc;

(f)  Sequence of tripping;

(g) Details of relay flags;
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(h)  Duration of the interruption;
(i) Cause of the Event; and
()0 Recommendations to prevent recurrence of such Event in future.
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CHAPTER 12: MISCELLANEQOUS

PARTIES’ RESPONSIBILITY
All parties subject to the Grid Code shall be responsible for the accuracy of data and reports

to be provided pursuant to the Grid Code and no party shall be held responsible for actions
taken by the party if such action is guided by data and information submitted by other
parties, provided that the actions are reasonable and carried out according to the Best
Industry Practice. The Commission reserves the authority to sanction fines for deliberate
submission of inaccurate data or negligence, regardless of the consequence of such
submission.

POWER TO ISSUE ORDERS
Nothing mentioned in the Grid Code shall be deemed to limit or otherwise affect the power

of the Commission to pass such orders as may be necessary for the Commission to fulfil the
objectives of the Grid Code pursuant to the Act and the Rules.

ABSENSE OF INSTRUMENT TO NOT BE HINDERANCE

Nothing in this Grid Code shall bar the Commission to deal with any matter or exercise any
power under the Act for which no specific bylaws, directives, standards and codes have been
framed, and the Commission may deal with such matters, powers and functions in a manner
it thinks fit.

POWER TO RELAX
The Commission may issue orders, by specifying the reason in writing, and after hearing to

the parties likely to be affected by the relaxation, may relax any of the provisions of the Grid
Code in a suo-moto manner or after an application is filed before it or through the Grid
Owner by a concerned person.

POWER TO REMOVE DIFFICULTY

Nothing in these Grid Code shall bar the Commission from adopting pursuant to the Act, a
procedure, which is different from the provisions of the Grid Code, if the Commission, in
view of the special circumstance and for reasons to be specified in writing, deems it
necessary for dealing with such special circumstances.

SAVINGS

In the event of conflict between any provision of the Grid Code and any contract or agreement
that is entered into prior to the date the Grid Code is implemented, acts shall be performed,
or action shall be taken according to the provision of such contract or agreement.

In the event of conflict between any provision in the Grid Code and any contract or agreement
entered into after the date the Grid Code becomes effective, the provisions of the Grid Code
shall have precedence over such contract or agreement unless specified otherwise.

Any act performed or action taken under any agreement entered into, or any contract entered
into, or any other internal technical codes and standards being used by any Grid Owners prior
to the date of implementation of the Grid Code shall be deemed to have been performed or
taken under the Grid Code.
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APPENDIX A
STANDARD PLANNING DATA

GENERATING PLANT DATA

The Generator shall provide the Grid Owner following general information about the power
station:

(a) Location map and site map showing major components of the power station;

(b)  Approximate construction period;

(c) Total installed capacity in MW along with number and size of generating units; and
(d)  Transmission voltage and point of connection with Grid.

The following data on each generating unit shall be provided by the Generator

(a) Maximum and minimum operating head;
(b)  Type and capacity of turbine;
(c) Generator:

(i) Type;

(ii)  Rating (MW and MVA);

(iii) Rated terminal voltage(kV);

(iv) Rated Power Factor;

(v)  Reactive Power Capability (MVAR) in the range 0.95 of leading and 0.85 of lagging;
(vi)  Short Circuit Ratio;

(vii) Direct axis transient reactance (% on rated MVA);

(viii) Direct axis sub- transient reactance (% on rated MVA);

(ix)  Auxiliary Power Requirement (MW)

(d) Generator Transformer

(i) Type;

(ii) Rated Capacity (MVA);

(iii) Voltage Ratio HV/LV;

(iv) Tap change Range (+%to -%);

(v) Percentage Impedance (positives sequence at full load).

If the Distribution has any Embedded Generating Plant, the Generator through the
Distributor shall provided the Grid Owner all information mentioned in Articles A.1.1 and
A.1.2 above.

GRID DATA

The Grid Owner shall be responsible for collecting following general data from its various
offices:

(@) Name of line (Indicating Power Stations and sub-stations to be connected);

(b) Voltage of line (kV);
(¢) No. of circuits;
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Route length (km);

Conductor sizes;

Line parameters (PU values);

(i) Positive sequence resistance/km and reactance/km;

(i)  Zero sequence resistance/km and reactance/km;

(iii)  Positive sequence shunt susceptance /km(B/2); and
(iv)  Zero sequence shunt susceptance /km(B/2).

USER SYSTEM DATA

The User shall furnish following details of the User System at the Connection Point to the

Grid Owner:

(a)
(b)
(c)
(d)
(e)

Substation layout showing arrangement of Equipment;
Electrical circuits;

Grounding arrangements;

Phasing arrangements; and

Switching arrangements.

If the substation in the User System is connected to the Grid through overhead lines and/or

underground cables, the User shall submit to the Grid Owner following details on these lines:

(a)
(b)
(c)
(d)
(e)
(f)

Name of line (Indicating Power Stations and sub-stations to be connected);
Voltage of line (kV);

No. of circuits;

Route length (km);

Conductor sizes;

Line parameters (PU values);

(i) Positive sequence resistance/km and reactance/km;

(i)  Zero sequence resistance/km and reactance/km;

(iii)  Positive sequence shunt susceptance /km(B/2); and

(iv) Zero sequence shunt susceptance /km(B/2).

If the User System is connected through a transformer, following details of the transformer

shall be provided to the Grid Owner:

(a)
(b)
(c)
(d)
(e)
(f)
(8)

Rated MVA;

Rated primary and secondary voltage (kV);

Winding arrangement;

Tap changer type, number of steps, and size;

Positive sequence resistance and reactance at max., min. and nominal tap position;
Zero sequence reactance for three-legged core-type transformer; and

BIL value (kV).

The User shall provide the Grid Owner with following details on switchgear, circuit breakers

and disconnect switches installed at the Connection Point or the substation at the User

System:
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Rated voltage (kV);

Rated continuous maximum current;

Rated symmetrical RMS short-circuited current (kA); and
BIL value (kV).

If the User System is equipped with capacitors, reactors, static var compensators, following

details of these equipment shall be supplied to the Grid Owner:

(a)
(b)
(c)
(d)

Rated capacity (MVAR);

Rated voltage (kV)

Type (shunt capacitor, shunt reactor, etc.); and

Operation and control details such as fixed or variable; manual or automatic control.

For User System with loads above one MW, the following information shall be provided by
the User to the Grid Owner:

(a)

(b)
(c)
(d)
(e)
(f)
(g)

Type of load (furnace load, rolling mills, traction loads, pumping loads or other industrial
loads);

Rated voltage and phase;

Number and size of large motors and type of drives and control arrangements;
Sensitivity of load to voltage and frequency;

Maximum harmonic content of load;

Average and maximum phase unbalance of load; and

Short circuit level at Connection Point due to load and also Embedded Generators, if
any.
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APPENDIX B
DETAILED PLANNING DATA

GENERATING PLANT DATA

The Generator shall provide following information on its Generating Plant to the Grid Owner.

General Data with following details:

(a)
(b)
(c)
(d)
(e)

Name of Power Station;

Number (Nos.) and capacity of Generating Units (MVA);
Single line diagram of Power Station and switchyard;
Neutral Grounding of Generating Units; and

Earthing arrangements with earth resistance values.

Protection and Metering with following details:

(@)
(b)
(©)

(d)
(€)

Full description including settings for all relays and protection systems for the
entire power station;

Full description including settings for all relays installed on all outgoing feeders
from Power Station switchyard,;

Full description of inter-tripping of circuit breakers at the point or points of
Connection with the Transmission System;

Estimated fault clearance time for electrical faults on the User's System; and

Full description of operational and commercial metering schemes.

Generating Unit Data with following details:

Parameters of Generator and Turbine:

(a)
(b)
(©)
(d)
(€)
()

(9)
(h)
(i)
()
(k)
(1
(m)
(n)
(0)
(p)
(@)
(r)
(s)

Rated terminal voltage (kV);

Rated MVA and MW;

Inertia constant (MW sec/MVA) H;

Minimum stable loading (MW);

Reactive power capability curve;

Additional capacity (MW) obtainable from Generating Units in excess of Net
Declared Capability;

Derated capacity (MW) on a monthly basis, if applicable;

Direct axis synchronous reactance. (% on MVA) Xd ;

Direct axis transient reactance (% on MVA) X'd;

Direct axis sub-transient reactance (% on MVA) X"d;
Quadrature axis synchronous reactance (% on MVA) Xq;
Quadrature axis transient reactance (% on MVA) X'q;
Quadrature axis sub-transient reactance (% on MVA) X"q;
Direct axis transient open circuit time constant (sec) T' do;
Direct axis sub-transient open circuit time constant (Sec) T"do;
Quadrature axis transient open circuit time constant (Sec) T' qo;
Quadrature axis transient open circuit time constant (Sec ) T" qo;
Stator Resistance (Ohm) Ra;

Stator leakage reactance (Ohm) Xg;
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Stator time constant (Sec);

Short Circuit and Open Circuit saturation characteristics curves of the generator
for various terminal voltages;

Type of Turbine;

Operating Head (Meter);

Discharge with Full Gate Opening (cumecs); and

Speed rise on total Load throw off (%).

Parameters of Excitation Control System:

(a)
(b)
(©)
(d)
(€)

(f)
(9)
(h)
(i)
()

Type of excitation;

Maximum field voltage;

Minimum field voltage;

Rated field voltage;

Details of excitation loop in block diagrams showing transfer functions of
individual elements using I.E.E.E. symbols;

DC gain of excitation loop;

Maximum rate of change of field voltage (rising);
Maximum rate of change of field voltage (falling);
Dynamic characteristics of over-excitation limiter; and
Dynamic characteristics of under-excitation limiter.

Parameters of Governor:

(a)
(b)
(c)
(d)
(e)
(f)
(9)

Governor average gain (MW/Hz);

Speeder motor setting range;

Time constant of steam or fuel or water governor valve;

Governor valve opening limits;

Governor valve rate limits;

Time constant of turbine; and

Governor block diagram showing transfer functions of individual elements using
IEEE symbols.

Operational Parameter:

(@)
(b)
(©)

Minimum notice required to synchronise a Generating Unit from de-
synchronisation;

Minimum time between synchronising different Generating Units in a Power
Station; and

Minimum block load requirements on synchronising.

Switchyard with following details:

Step-up transformer with following details:

(a)
(b)
(©)
(d)
(€)
(f)
(9)
(h)

Rated MVA;

Rated voltage (kV);

Voltage ratio;

Vector Group;

Positive sequence reactance for maximum , minimum, normal Tap (%0on MVA);
Positive sequence resistance for maximum, minimum, normal Tap (%on MVA);
Zero sequence reactance (% on MVA);

Tap changer range (+ % to - %) and steps; and
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(i) Type of Tap changer. (OFF/ON Load).

Circuit Breakers and Isolators with following details:

(@) Rated voltage (kV);

(b) Type of circuit breaker (MOCB/SF6);

(c) Rated short circuit breaking current (kA) 3-phase;
(d) Rated short circuit breaking current (kA) 1-phase;
(e) Rated short circuit making current (kA) 3-phase;

(f) Rated short circuit making current (kA) 1-phase; and
(g) Provisions of auto reclosing with details.

Communication System with following details:
(@) Details of equipment installed at points of Connections.

USER SYSTEM DATA

General

Single line diagram of Distribution System (showing distribution lines from points of
Connection with the Transmission System, 132/33/11 kV sub-stations, 11/0.4 kV sub-
stations, consumer bus if fed directly from the Transmission System).

Loads

e Connected load with details on numbers of consumers category wise, details of
loads of one (1) MW and above;

e Information on diversity of load and coincidence factor;

e Daily demand profile; and

e Cumulative demand profile of Distribution System.
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APPENDIX C
SCHEDULE OF REPORTS AND DATA

Responsible Entity: GCMC

. Receiving L.
Section . Description of Report/Data Schedule
Entity
2.3.3 ERC GCMC annual budget By end of Falgun
2.5.6 ERC Report on dispute resolutions and At least once every year
revisions
2.6.7 All Parties Report on compliance monitoring As and when required
2.7.1.2(d) | ERC Report on actions As and when required
2.8.3 ERC Revisions to Grid Code As and when required
11.3.1.1 ERC/ All Trimester report on Grid operation Within 45 days from end
of trimester
11.3.1.2 ERC/ All Annual report in Power System By end of Kartik
operation
11.3.2 ERC Validated report on Significant Event | Within 7 days of receipt
of report
Responsible Entity: DSO
. Receiving L.
Section . Description of Report/Data Schedule
Entity
3.5.3.6 Users Information on planned Promptly
development in Grid
6.10.1.2 User/ Grid 3-year rolling annual Grid Outage By end of Chaitra
Owner Program (provisional)
6.10.1.4 Users 3-year rolling annual Grid Outage By 15th of Baisakh
Program (final)
6.10.2.3 Gen. 3-year rolling annual Gen. Outage By end of Chaitra

Program (provisional)
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Responsible Entity: DSO

. Receiving L
Section . Description of Report/Data Schedule
Entity

6.10.2.5 Gen. 3-year rolling annual Gen Outage By end of Baisakh
Program (final)

6.10.3.2 All 3-year rolling annual Generation By end of Baisakh
Schedule (final)

6.10.4.1 All 3-year rolling annual Grid Operating | By 15" of Jestha
Program (final)

7.4.1.2 Gen. Monthly Generation Outage By 10" of every month
Program (draft)

7.4.1.3 Gen Monthly Generation Outage By 15 of every month
Program (final)

7.4.1.5 Gen Weekly Generation Outage Program | By every Thursday
(draft)

7.4.1.6 Gen Weekly Generation Outage Program | By 12:00 hrs every Friday
(final)

7.4.1.8 Gen Response to request for Scheduled At least 48 hrs. before
Gen. Outage shutdown

7.4.1.10 Gen Response to request for Gen. At least 24 hrs. before
Maintenance Outage shutdown

7.4.1.11 All Rescheduling of any Outage At the earliest

7.4.2.1 - Monthly Grid Outage Program (final) | By 7" of every month

7.4.2.2 - Weekly Grid Outage Program (final) | Every Wednesday

7.4.2.4 Grid Owner Response to Scheduled Grid Outage | No later than 48 hrs.

before Outage

7.4.2.6 Grid Owner Response to Grid Maintenance No later than 24 hrs.
Outage before Outage

7.5.2 Gen. Approved monthly Availability By 15" of every month
Projection

7.5.4 Gen. Approved weekly Availability No later than 16:00 hrs.
Projection every Friday

7.7.9 Gen. Day ahead Generation Schedule No later than 16:00 hrs.

every day
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Responsible Entity: DSO
. Receiving L
Section . Description of Report/Data Schedule
Entity
7.8.3 Gen. Written confirmation of Verbal No later than 24 hours
Instruction (Appendix D-10) after verbal instruction
11.3.3 ERC/ GCMC/ | Special report on request As per requirement
Grid Owner/
Government/
User
6.10.3.2 All 3-year rolling annual Generation By end of Baisakh
Schedule (final)
11.5.1 GCMC Monthly report on Grid performance | Within 30 days from end
appraisal of month
11.7.1 GCMC Monthly report on Grid operation Within 30 days from end
of month
11.7.2 GCMC Trimester report on Grid operation Within 30 days from end
of trimester
11.7.3 GCMC Annual report on Power System By end of Aswin
Operation
11.8.1 DSO/ GCMC Event report Within 30 days of Event
11.8.3.1 All Significant Event report Within 3 days from date
of Event
Responsible Entity: Grid Owner
Section Receiving Entity | Description of Report/Data Schedule
3.4.2.1.6 | DSP/ DSO All planning data received from Within 7 days of receipt of
Existing and Prospective Users data
3.4.2.2.1 | DSP Data of loadings on peak days By end of Aswin
3.4.2.2.4 | DSP Changes in planning data in By end of Aswin
Appendices A & B
44.1.2 GCMC Auxiliary consumption of Grid By end of fiscal year
substations
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Responsible Entity: Grid Owner

Section Receiving Entity | Description of Report/Data Schedule
5.3.6.2 User Log containing test results and As and when requested
maintenance records of Equipment | by Party
5.4.1.8 User Data and information about the Within reasonable time
Grid
5.4.2.3 User Response to the User’s Application | Within 90 days of receipt
for connection of application
5.4.6.2 Gen./ User Site Responsibility Schedule and At least 60 days prior to
other details regarding energizing energizing
Connection Points
5.8.1.1 User Fixed Asset Boundary Document Minimum two weeks
prior to Completion Date
59.1.3 User User Electrical Diagrams and As per Agreement
Connection Point Electrical
Diagrams
5.10.1.1 | User Registered Equipment Data As per Agreement
5.11.2.2 User Operation Diagram, Proposed As per Agreement
Equipment to be Installed and
Equipment Identifications
7.4.2.1 - Monthly Grid Outage Program By 7" of every month
(final)
7.4.2.2 - Weekly Grid Outage Program Every Wednesday
(final)
7.4.2.3 DSO Request for Scheduled Grid Outage | At least 7 days before
(Appendix D-7) Outage
7.4.2.5 DSO Request for Grid Maintenance At least 48 hours before
Outage (Appendix D -7) Outage
7.4.2.7 Public Public notice of all Grid Outage At least 24 hours before
outage
7.4.2.8 DSO/ Users Any change in Outage Program Promptly
8.3.1 DSO Test request for System test At least 3 months before
proposed Test
11.5.1 GCMC Monthly report on Grid Within 30 days from end

performance

of month

R
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Responsible Entity: Grid Owner

Section Receiving Entity | Description of Report/Data Schedule
11.5.2 GCMC Monthly report on transmission Within 30 days from end
loss of month
11.6 User Grid Impact Studies Within 2 months from
receipt of application
11.7.1 GCMC Monthly report of Grid operation Within 30 days from end
of month
11.7.2 GCMC Trimester report on Grid Operation | Within 1 month from end
of trimester
11.7.3 GCMC Annual report on Power System By end of Aswin
operation
11.8.1 DSO/ GCMC Event report Within 30 days of Event
Responsible Entity: Generator
Section Receiving Entity | Description of Report/Data Schedule
3.4.2.2.3 | DSP Details of loadings By end of Aswin
3.5.2.2 DSP Commissioning date of projects By end of Kartik
5.4.1.2 Grid Owner Standard Planning Data With Connection
Application
5.4.1.3 Grid Owner Additional planning data As and when requested
5.4.45 Grid Owner Detailed Planning Data Within 30 days from
Agreement
5.4.6.1 Grid Owner Details for energizing Connection At least 60 days prior to
Points energizing
5.9.1.2 Grid Owner Electrical Diagrams and Connection | As per Agreement
Point Diagrams
5.10.1.1 | Grid Owner Registered Equipment Data As per Agreement
5.11.2.6 | Grid Owner Equipment identifications As per Agreement
6.10.2.1 | DSO 3-year rolling annual Generator By end of Falgun

Outage Program (Appendix D-1)
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Responsible Entity: Generator

Section Receiving Entity | Description of Report/Data Schedule

6.10.3.1 | DSO 3-year rolling annual Availability By end of Flagun
and Capacity Declaration
(Appendix D-2)

7.4.11 DSO Monthly Gen. Outage Program By 1st day of each month
(Appendix D-3)

7.4.14 DSO Weekly Generation Outage By 14:00 hrs. every
Program (Appendix D-4) Wednesday

7.4.1.7 DSO Request for Scheduled Gen. No later than 7 days prior
Outage (Appendix D-5) to Outage

7.4.1.9 DSO Request for Generation At least 48 hours prior to
Maintenance Outage (Appendix D- | Outage
6)

7.5.1 DSO Monthly Availability Projection By 3" day of every month
(Appendix D-8)

753 DSO Weekly Availability Projection Every Wednesday
(Appendix D-9)

7.5.5 DSO Daily Output Useable (Appendix D- | No later than 12:00 hours
10) every day

7.5.6 DSO Changes in Availability of Promptly
Generating Unit

11.8.1 DSO/ GCMC Event report Promptly

11.8.2.1 | DSO Operational information (Appendix | No later than 14:00 hours
D-12 to D-14) every day

11.8.2.2 | DSO Monthly Generation report Within 7 days from end of
(Appendix D-15 to D-16) month

11.8.2.3 | DSO Monthly Generation and HV feeder | Within 7 days from end of
Outage report (Appendix D-17 to month
D-20)

11.8.2.4 | Grid Owner Record of energy delivered and Within 7 days from end of

received (Appendix D-21)

month
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Responsible Entity: Distributors/Users/HV Consumers
Receivi
Section ec.elvmg Description of Report/Data Schedule
Entity
3.4.2.1.1 | Grid Details of Demand and energy By 15" of Bhadra
Owner consumption on monthly basis for past
year
3.4.2.1.2 | Grid Annual energy and Demand forecast for By 15™ of Bhadra
Owner HV consumers
3.4.2.1.3 | Grid Annual Demand and energy forecast for By 15" of Bhadra
Owner existing HV Consumers, if load is
expected to increase by 1 MW.
3.4.2.1.4 | Grid Details of area specific loads By 15" of Bhadra
Owner
3.4.2.2.4 | DSP Changes in Planning Data in Appendices A | By end of Aswin
& B
5.4.1.2 Grid Planning Data specified in Appendix A With Connection
Owner and Appendix B Application
54.14 Grid Details of proposed connection and With Connection
Owner modification Application
5.4.1.5 Grid Additional planning data for HV With Connection
Owner Consumers Application
5.4.6.1 Grid Details for energizing Connection Points At least 60 days prior to
Owner energizing
5.9.1.2 Grid Electrical Diagrams and Connection Point | As per Agreement
Owner Diagrams
5.10.1.1 | Grid Registered Equipment Data As per Agreement
Owner
5.11.2.6 | Grid Equipment identifications As per Agreement
Owner
6.10.1.1 | DSO 3-year rolling annual User Outage By end of Falgun
Program
8.3.1 DSO Test request for System Test At least 3 months before
proposed Test date
11.8.1 DSO/ Event report Within 30 days of Event
GCMC

EER
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Responsible Entity: Designated System Planner
Section Receiving Entity | Description of Report/Data Schedule
3.5.1.2 GCMC Sub- Demand forecast (draft) By end of Aswin
committee
3.5.1.3 GCMC Demand forecast (final) By end of Kartik
3.5.2.6 GCMC Sub- Least Cost Generation Plan (draft) By end of Poush
committee
3.5.2.7 GCMC Least Cost Generation Plan (final) By end of Magh
3.5.3.5 GCMC Short term Grid Operation Plan By end of Magh
(final)
3.5.4.2 GCMC Transmission Development Plan By end of Falgun
(draft)
3.5.4.3 GCMC Transmission Development Plan By end of Chaitra
(final)
3.5.5.2 All Power System Master Plan By end of Jestha
5.4.3.1 Grid Owner/ Grid Impact Studies Within 2 months from
User receipt of application
Responsible Entity: Designated Power Trader
Section Receiving Entity | Description of Report/Data Schedule
3.5.2.3 DSP Details of candidate power projects By end of Kartik
3.5.24 DSP Details of import export power By end of Kartik
3.5.2.5 DSP Details of signed PPA's By end of Kartik

EEE
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APPENDIX D

APPENDIX D-1: ANNUAL SCHEDULED OUTAGE PROGRAM
NAME OF GENERATING PLANT:

NAME OF THE GENERATING COMPANY:

FOR: F/Y cccuvrvircens BS oo AD.

Month (Nepali) Shrawan Bhadra Ashwin Kartik | Mangsir | Poush | Magh Falgun Chaitra Baishakh Jestha Ashadh
Month (English) Jul-Aug Aug-Sep Sep-Oct Oct-Nov I Nov-Dec I Dec-Jan | Jan-Feb Feb-Mar Mar-Apr Apr-May May-June June-July
Week

No. of days

Outage in Hrs.

Generating Unit
No.1
No.2

Power Transformer
No.1
No.2

Unit Circuit Breaker
No.1
No.2

Line Circuit Breaker
No.1
No.2

Other Equipment

No.1
No.2

Note: If the month starts on a day other than Sunday, the days before the first Sunday of the month shall be included in first week of the month.

If the month ends on a day other than Saturday and number of weeks in the month happen to be more than four, the days after the last Saturday shall be included in fourth week of the month.

Notes if any: Comments if any:

Submitted by: Acknowledged by:

Name and Signature: Name and Signature:

Designation: Seal: Designation: Seal:

RY
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APPENDIX D-2: ANNUAL AVAILABILITY DECLARATION

NAME OF GENERATING PLANT:

NAME OF THE GENERATING COMPANY:

FOR: F/Y v BS ..oeivirinne AD.
Month (Nepali) Shrawan Bhadra Ashwin Kartik Mangsir Poush Magh Falgun Chaitra Baishakh Jestha Ashadh
S. No.
Month (English) Jul-Aug Aug-Sep Sep-Oct Oct-Nov Nov-Dec Dec-Jan Jan-Feb Feb-Mar Mar-Apr Apr-May May-June | June-July
1 Power Availability:

Average Discharge Available CMPS

Average MW Available in Month

Max.MW Available in Peak Hr.

Min. MW Available in Peak Hr.

2 Energy Availability:

Av. MWh/day available in the Month

Peaking facility MWh/day

Total declared MWh in the Month

Design MWh for the Month

Notes if Any: Comments if any:
Submitted by: Acknowledged by:
Signature: Signature:

Name: Name:
Designation: Designation:

Seal: Seal:

EELS
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APPENDIX D-3: MONTHLY SCHEDULED GENERATION OUTAGE PROGRAM

NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:
FOR: F/Y ..ovunne. | Y — AD. MONTH:

Week No. as per Month Residual* Partial**

w1 W2 w3 w4

Week No. as per Nepali Calendar Previous Week Last Week

Nepali Date (From-To)
English Date (From-To)

Generator Unit No. 1, Outage Hrs.
Outage MW.

Generator Unit No. 2, Outage Hrs.
Outage MW.

Transformer No. 1, Outage Hrs.
Outage MW.

Transformer No. 2, Outage Hrs.
Outage MW.

Line Ckt. Breaker No.1, Outage Hrs.
Outage MW.

Other Equipment, Outage Hrs.
Outage MW.

* If the month starts on a day other than Sunday then the days before the first Sunday of the month are termed as Residual previous week.
** If the month ends on a day other than Saturday then the days after the last Saturday of the month are termed as partial last week

Notes if any: Comments if any
Submitted by: Acknowledged by:
Signature: Signature:

Name: Name:
Designation: Designation:

Seal: Seal:

3%
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APPENDIX D-4: WEEKLY GENERATION SCHEDULED OUTAGE PROGRAM

NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:

FOR: ...ccovvvvrnnes YEAR .......... MONTH .....cccceevrvnnees WEEK
Day Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Date (Nepali)
Date (English)
MW MW MW MW MW MW MW
Outage Time From | pps, From | s, From |y, From | pys. From | hps, From Hrs. From | pps.
To Deferred To Deferred To Deferred To Deferred To Deferred To Deferred To Deferred
Unit No.1
Unit No.2
Transformer-1
Transformer-2
Line CB-1
Line CB-2
Other Equip.
Notes if any: Comments if any
Submitted by: Acknowledged by:
Signature: Signature:
Name: Name:
Designation: Designation:
Seal: Seal:

EEN



NAME OF GENERATING PLANT:

NAME OF THE GENERATING COMPANY:

FOR: ....veeeeeee

APPENDIX D-5: SCHEDULED OUTAGE REQUEST FORM

T Mo AERTST 19,300 /50 F AMMS Fiqaad

Location

Description works

Start Date and Time

Finish Date and Time

Duration of Shutdown
Requested

Note: Request form should be submitted at least seven Business Days prior to planned scheduled outage.

Submitted by:
Name:
Designation:

Date of submission:

Signature:

Company Seal:

Approved by:
Name:
Designation:

Date of submission:

Signature:

Office Seal:

33z




NAME OF GENERATING PLANT:

NAME OF THE GENERATING COMPANY:

FOR: ...ccovveeeeene

APPENDIX D-6: FORCED/ MAINTENANCE OUTAGE REQUEST FORM

T Mo AERTST 19,300 /50 F AMMS Fiqaad

Start Date

Start Time

Location and Description of the works

Finish Date

Finish Time

Duration of Shutdown

Reason for Outage:

Note: Request form shall be submitted at least 48 hours prior to proposed time for maintenance outages.

Submitted by:

Name:

Designation:

Date of submission:

Signature:

Company Seal:

Approved by:

Name:
Designation:
Date of submission:

Signature:

Office Seal:

EEN
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APPENDIX D-7: TRANSMISSION LINE SHUTDOWN IMPLEMENTATION FORM

NAME OF TRANSMISSION COMPANY:

NAME OF TRANSMISSION SEGMENT:

FOR:

weseesneennnnss DATE.

A. Shutdown Request (Shutdown may be for User, Grid Owner or both):

Shutdown Requested by

Date of Shutdown

Earliest start time

Latest completion

time
Location of work
Description of work
Type of outage (scheduled or form)
In-charge Supervisor Safety Officer
Name of the person approving the shutdown and date of approval Signature
B. Shutdown Placement
Tim (Insert Username) Grid Owner
Step Description of Operation
€ Lock No. User SO Lock No. ISO

Disconnection at end-1

1

...... Shall open Circuit Breaker

Disconnection at end-2 ------------------—-

2

...... Shall open Circuit Breaker

3

........ Shall open isolator

Disconnection at end-1

4 ....... Shall open isolator
Grounding
5 User Shall close ground switch at end-1
6 Grid Owner Shall close ground switch at end-

2

After step six the Implementing Safety Officer (I1SO) shall inform User's Safety Officer(USO) that shutdown has been effective and he can authorize his personnel
to work on the line. No personnel other than the personnel under the supervision of the supervisor in-charge are allowed to work on the line. The USO will hold
the key for all isolators throughout the shutdown and is the only allowed to work on the line. The USO will hold the key for all isolators throughout the

shutdown and is the only person that can release the shutdown.

C. Shutdown Release

Tim | e, Grid Owner
Step Description of Operation
e Lock No. User SO Lock No. 1SO
The User SO shall remove the grounding
1 switch at end-1 and Grid Owner personnel
shall open the grounding switch at end-2.
2 Verify CB is open at end-2
1SO shall remove the lock on isolator at end-2
3 and Grid Owner personnel shall close isolator
at end-2
4 Verify CB is open at end-1
The User SO shall remove the lock on isolator
5 at end-1and operator shall close isolator at
end-1
User SO shall report the DSO that shutdown
6 is complete, and system is ready for

operation.

System is in normal operation after completion of shut down and reconnection.

User Job Incharge

Grid Owner Job In-
charge

3¥0
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APPENDIX D-8 A: MONTHLY AVAILABILITY DECLARATION ON WEEKLY BASIS
NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:

FOR: ....cceecveeeee YEAR uunciciiiiians MONTH.

Residual *** Partial
*
S. No. Week* as per month Prev. Week w1 w2 w3 w4 Last week ****

Week No. as per Nepalese Calendar

Nepali Date (From----to)

English Date (From-to)

1 Power Availability

Average Discharge Available in CMPS

Average MW Available in the Week

Max. MW available during Peak Hours**

Min. MW available during Peak Hours

2 Energy Availability

Average MWh/day available in the week

Peaking MWh available/ day

Total declared MWh in the Week

Design Capacity averaged over week

*  Week means 00:00 hrs on Sunday to 24:00 hrs on Saturday
**  Peak hour means the duration between 18:00 hrs to 21:00 hrs
*** |f the month starts on a day other than Sunday then the days before the first Sunday of the month are termed as Residual previous week.

**%x |f the month ends on a day other than Saturday then the days after the last Saturday of the month are termed as partial last week

Notes if any: Notes if any:
Submitted by: Acknowledged by:
Signature: Signature:

Name: Name:
Designation: Designation:

Seal: Seal:

3¥9
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APPENDIX D-8 B: MONTHLY AVAILABILITY DECLARATION ON HOUR TO HOUR BASIS

NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:
FOR: .....ccceeeeee. YEAR i MONTH.

Date

Hour

Mw

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

12.00

13.00

14.00

15.00

16.00

17.00

18.00

19.00

20.00

21.00

22.00

23.00

24.00

Total:

Notes if any: Comments if any

Submitted by: Acknowledged by:
Signature: Signature:

Name: Name:
Designation: Designation:

Seal: Seal:

R
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APPENDIX D-9: WEEKLY AVAILABILITY DECLARATION

NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:
FOR: ...covveenee YEAR ...covvriiiiierennnnns MONTH .......c.cccues WEEK.

Day Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Date (Nepali)

Date (English)

Hour MW MW MW MW MW MW MW

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

12.00

13.00

14.00

15.00

16.00

17.00

18.00

19.00

20.00

21.00

22.00

23.00

24.00

Total:

Notes if any: Comments if any

Submitted by: Acknowledged by:
Signature: Signature:

Name: Name:
Designation: Designation:

Seal: Seal:

363
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APPENDIX D-10: DAILY AVAILABILITY DECLARATION

NAME OF GENERATING PLANT:

NAME OF THE GENERATING COMPANY:

FOR: ......... YEAR .... DATE (NEPALI)
......... YEAR ....ccceeueuee DATE (ENGLISH)

Unit Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Total
Remarks for shutdown
Hour Mw Mw Mw Mw Mw Mw MW

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

12.00

13.00

14.00

15.00

16.00

17.00

17.30

18.00

18.30

19.00

19.30

20.00

20.30

21.00

22.00

23.00

24.00

Total:

Notes if any: Comments if any

Submitted by: Acknowledged by:
Signature: Signature:

Name: Name:
Designation: Designation:

Seal: Seal:

%Y
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APPENDIX D-11: VERBAL DISPATCH INSTRUCTION CONFIRMATION

FROM: Designated System Operator
TO:
NAME OF GENERATING PLANT:

NAME OF THE GENERATING COMPANY:

We hereby confirm our verbal dispatch instruction as per following details,

issued to you by telephone at ---------- (insert time) hrs. on ----------- (insert date).

Time (Hrs)
Verbal Instruction Verbal Instruction given by

From To

Operation Engineer

6L
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APPENDIX D-12: DAILY GENERATION REPORT FORM

NAME OF THE GENERATING COMPANY:

Energy Meter Reading Previous .............

Energy Meter Reading Present ................

Multiplying Factor

Total Generation of the Day MWh

Cumulative Energy for the Month MWh

Time Unit No. 1 Unit No. 2 Unit No. 3 Total Reactive Calculated
PF Remarks
Hours MW MW Mw MW MVAR MVA

13.00

14.00

15.00

16.00

17.00

18.00

19.00

20.00

21.00

22.00

23.00

24.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

12.00

Average

Regards,

Operation Engineer

¥
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APPENDIX D-13: DAILY GENERATION LOG SHEET

NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:
FOR: ......... YEAR......c.cceeeee.. MONTH ....cneenneenee DATE

UNIT#1 UNIT # 2 UNIT # any additional No. Total Generation

Time Freq. } Reactive Power ) Reactive Power l Reactive Power 3 i Tran-Line Voltage kV Step-up Transformer
Generation (MW) Generation (MW) Generation (MW) Active (MW) [Reactive (MVAR) (AMP)
P.F. (MVAR) P.F. (MVAR) P.F. (MVAR)

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

12.00

13.00

14.00

15.00

16.00

17.00

18.00

19.00

20.00

21.00

22.00

23.00

24.00

Total:

Note: (a) + MVAR means export and (b) - MVAR means import

Submitted by:
Signature:
Name:
Designation:
Seal:

AL
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APPENDIX D-14: FAULT REGISTRATION FORM

NAME OF GENERATING PLANT:

NAME OF THE GENERATING COMPANY:

Power Plant:

Date of Fault: Nepali:

English: ................

Time:

Affected Parts of the Power Plant:

Description of the Fault:

Cause:

Tripped Breaker:

Alarms & Indications on Protection Relay:

Outage Time:

Loss of Generation:

Operation Engineer

¥g
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APPENDIX D-15: MONTHLY GENERATOR PERFORMANCE REPORT FORM

NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:

FOR: ...cccouenenee YEAR .....ccceevuuenees MONTH
S. No. Particulars Unit No. 1 Unit No. 2 Unit No. 3 Transformer Transformer
No. 1 No. 2

1 Present Reading at ------------- HrsOn = -------mo--

2 Previous Reading at Hrs On

3 Difference

4 Multiplying Factor

5 Energy (MWh)

6 Cumulative From beginning of the Year

7 Total Energy Supplied to Interconnection Point

8 Total Hours in Month

9 Actual Running Hours in Month

10 Percentage Running Hours

11 Average Power Production (MW)

12 Maximum Demand

13 Plant Load Factor

14 Number of Tripping on Plant Side

15 Type of Tripping

16 Number of Tripping on System or Transmission Line Side

17 Types of Tripping on System
Notes if any: Comments if any
Submitted by: Acknowledged by:
Signature: Signature:
Name: Name:
Designation: Designation:
Seal: Seal:

ERAN



NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:

FOR: ................ YEAR ......ccceeuueneee MONTH.

APPENDIX D-16: MONTHLY GENERATION REPORT FORM

T Mo AERTST 19,300 /50 F AMMS Fiqaad

Date

Total Generation MWh

Delivery to Interconnection Point
(MWh)

Local Distribution (MWh)

Deemed Generation of Grid
Owner’s outages and reduced
outputs (MWh)

Deemed Generation of Plant
Outages and Reduced Outputs
(MWh)

Remarks

=
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[y
N

Jany
w

-
>

[uny
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[y
(93}

Jany
~N

=
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=
o

N
o

N
[y

N
N

N
w

N
~

N
w

N
a

N
~N

N
©o

N
o

w
o

w
g

w
N

Total

Notes if any:
Submitted by:
Name and Signature:

Designation:

Seal:

Comments if any
Acknowledged by:
Name and Signature:

Designation:

Seal
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APPENDIX D-17: MONTHLY OUTAGE AND REDUCED OUTPUT REPORT

NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:
FOR: .....ccuuuee. YEAR ....covvvvvnrenaes MONTH.

Grid Owner’s outages and reduced outputs Plant Outages and reduced Outputs

Date From Hrs To Hrs Prorated hours Load before Load during Deemed gen. Description of event Load before event Load during event Deemed gen. Loss
event (MW) event (MW) Loss (MWh) (MW) (MW) (MWh)

=
HO&DOO\IO\W&UUND—‘

Jany
N

Jany
w
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w

Jany
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Jany
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N
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N
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N
N

N
w

N
~

N
w

N
D

N
~N

N
(o]

N
o

30

31

32

Notes if any: Comments if any

Submitted by: Acknowledged by:
Name and Signature: Name and Signature:
Designation: Seal: Designation: Seal:

3



NAME OF GENERATING PLANT:
NAME OF THE GENERATING COMPANY:

APPENDIX D-18: MAINTENANCE OUTAGE REPORT FORM

T Mo AERTST 19,300 /50 F AMMS Fiqaad

Type of outage (maintenance or forced):

Actual start date and time of outage:

Actual finish date and time of outage:

Length of outage:

MW output before outage:

MW output during outage:

Description of work:

Submitted by:
Signature:
Name:
Designation:
Date:

Seal:

ELE
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APPENDIX D-19: LOADING STATUS AND SCHEDULED OUTAGES

NAME OF SUBSTATION:
NAME OF AREA GRID OFFICE:
FOR: ...cccvvvvennes YEAR ..civiiirnnnnns MONTH.
Maximum Load Frequency of Duration of Total planned outages

Voltage

level agnd First week Second week Third week Fourth week Load Load
S.No. | Substation ; Remarks

feeders Date Date Date Date and Shut down shedding Shut down shedding Frequency Duration

name Amp and Amp and Amp and Amp time (a) (A) (b) (B) (a+A) (b+8)
time time time

ELE
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APPENDIX D-20: FORCED OUTAGES OF TRANSMISSION LINES AND SYSTEM FAILURES

NAME OF SUBSTATION:
NAME OF AREA GRID OFFICE:
FOR: ....cccvueeenee YEAR ..cueeveeceeenens MONTH.
Tripping Total Forced outages System Failure
Voltage level Terminal related Line related

S. No. Substati d feed : R k:

° ubstation an n;:eers Relays Operated Outage Relays Operated Outage F"e(:l:?)\cv &TBE) Frequency Time emarks

Main Frequency Duration Main Frequency Duration
protection E/F+0/C (a) (A) protection E/F+0/C (b) (B)
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NAME OF SUBSTATION:
NAME OF AREA GRID OFFICE:
FOR: ..ccvverrrenees YEAR ....covereerennene MONTH
Feeder-1 Feeder-2 Feeder-3
MAIN METER CHECK METER MAIN METER CHECK METER MAIN METER CHECK METER
METER READING % DIFFERENCE % DIFFERENCE % DIFFERENCE
DESCRIPTION
Make & S. No. Make & S. No. Make & S. No. Make & S. No. Make & S. No. Make & S. No.
FROM FROM FROM FROM FROM FROM FROM FROM FROM
TO GRID GRID TO GRID GRID TO GRID GRID TOGRID | "o TO GRID GRID TOGRID | "o TO GRID GRID TO GRID GRID TO GRID GRID
THIS MONTH
READING
DIFFERENCE
METER
MULTIPLIER
KILOWATT -
HOURS

COMPANY REPRESENTATIVE:

Signature
Name:
Designation:
English Date:
Nepali Date:
Time:

Office Seal:

GRID OWNER’S REPRESENTATIVE:

Signature
Name:
Designation:
English Date:
Nepali Date:
Time:

Office Seal:

ELE
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APPENDIX E

APPLICATION FORM

FOR
GRID CONNECTION

Ref. NO. everiieieeeeeeeee e, Date:....ccceeeuneen.
To,

Grid Owner

Name:.....cccovenennne

Address
Through,
Dear Sir/Madam,

We understand that a Memorandum of Understanding/ Connection Agreement is required with the
........ (Grid Owner Name)..... in order to connect our facilities to the Grid. Please find enclosed herewith
our application along with the necessary details for the proposed Connection. An attested copy of our
business license is also attached.

Name of APPLICANT ..ot e

Signature of Authorized Representative .........ccccueeeeecciiie e,

[N Y0 e TN Y 51T o FE RPN

3%
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APPLICATION FORM FOR GRID CONNECTION

APPLICANT/GRID USER:

Type of Grid User (tick one):

Generator Distributor HV Consumer

Others Existing Grid User Yes No

GRID OWNER:

CoNtact PersON: .o

ELSS
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

T W ST oA R0k /50 F A1NSE qiqasw

GUIDELINES FOR APPLICATION PROCESSING

Definition of Terms
All terms in this application shall have the meanings given to them in the Grid Code (Section 1.4).

Processing of Applications

Prospective Grid Users shall submit their applications to the Grid Owner for Connections prior to
signing any Power Purchase Agreement and in case of other Generators, Distributors and High
Voltage Consumers such applications shall be submitted during their design phase and well
ahead of the procurement of the User's facilities such that the applicant as well as the Grid
Owner becomes fully aware of its responsibilities and the technical requirements regarding the
Grid Connection. No connection to the Grid shall be permitted without a Memorandum of
Understanding or a Connection Agreement between the two Parties in accordance with the
Nepal Electricity Grid Code.

All applications, aimed at Power Purchase Agreement, shall be submitted to the Designated
Power Trader/Distributor. Applications of Generators and Distributors shall be submitted
directly to the Grid Owner's head office. Applications of High Voltage Consumers shall be
submitted to the Grid Owner's regional office through the related local Distributor's office.

The Designated Power Trader or the Grid Owner's regional office, as the case may be, shall
forward the application to the Grid Owner within seven (7) days of receipt of the application. The
Grid Owner shall forward this application to the System Planning Department for necessary
studies within seven (7) days of receipt of the application.

Until the Connection Agreement is signed, the Grid Owner and the applicant shall communicate
with each other directly.

In the event the application is deemed incomplete or unsatisfactory by the Grid Owner, the same
shall be communicated in writing to the applicant within fifteen (15) days of receipt and the
applicant shall submit such information to the Grid Owner not later than thirty (30) days of such
notice. The application shall be deemed null and void if complete information is not provided to
the Grid Owner within this thirty (30) day period.

If Grid Impact Study is required, the System Planning Department shall complete such studies and
forward the results to the Grid Owner within two (2) months of receipt of applicant's acceptable
application.

If additional time is required for the Grid Impact Study because of complexity of the Connection,
the System Planning Department shall prepare a preliminary report within the prescribed time
with detail report to be presented within the extended time period approved by the Grid Owner.
The Grid Owner shall inform the applicant of such time extension.

EE



2.8

2.9

2.10

2.11

2.12

3.1
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Based on the application and the results of the Grid Impact Study, the Grid Owner shall make an
offer for Connection to the applicant within ninety (90) days of receipt of acceptable application.
The Grid Owner's offer for Connection shall include proposed amendments to the application,
results of the Grid Impact Study and, if the Grid Impact Study reveals that the applicant's facilities
degrade the Grid, related counter measures the applicant needs to undertake to make the
applicant's proposal acceptable.

The Grid Owner's offer for Connection shall also provide a preliminary schedule for undertaking
necessary reinforcements in the Grid to accommodate the applicant's facilities in the Grid.

If the applicant does not reply to the offer for Connection within thirty (30) days from the date
the Grid Owner makes the offer for Connection, the offer shall be deemed null and void.

If the applicant accepts the Grid Owner's offer for Connection within the prescribed time or any
mutually agreed extension thereof, the Grid Owner and the applicant shall sign a Memorandum
of Understanding or Connection Agreement or Amended Connection Agreement as the case may
be within thirty (30) days from the date the applicant accepts the Grid Owner's offer for
Connection.

If the applicant fails to sign the Memorandum of Understanding or the Connection Agreement or
the Amended Connection Agreement as the case may be, within the prescribed time frame, the
offer shall be deemed null and void.

Schedules

All applicants seeking a new Connection to the Grid or an amendment to the existing Connection
Agreement shall fill in and submit the following schedules together with the application.

* Schedule 1: Description of Grid User's Facilities
* Schedule 2: Facility Location Map

* Schedule 3: Planning Data

* Schedule 4: User System Data

* Schedule 5: Detailed Planning Data

* Schedule 6: Detailed User System Data

* Schedule 7: User's Single Line Diagram

* Schedule 8: Connection Point Diagram

* Schedule 9: Equipment Specifications

*

Schedule 10:  Protection Scheme

Schedule 11:  SCADA and Communication Scheme
Schedule 12:  Metering Scheme

Schedule 13:  Construction Schedule

*

*

*

ELSS
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SCHEDULE 1: DESCRIPTION OF GRID USER'S FACILITIES

(The applicant shall herein briefly describe the project being undertaken, its salient features, current
proposed capacity of the plant and any expansion plan, financing scheme for constructing the project,
etc.)

(Signature of authorized Representative) (Seal of Company)

(Name of Authorized Representative)

%0
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SCHEDULE 2: FACILITY LOCATION MAP

(The locations of the User System, the proposed Connection Point and the approximate alignment
of the transmission/sub-transmission line between the User System and the Connection Point shall
be shown herein on a geographical map.)

(Signature of authorized Representative) (Seal of Company)

(Name of Authorized Representative)

39
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SCHEDULE 3: PLANNING DATA

(The applicant shall herein provide information in accordance with Section 5.4 and Appendix-A.1 of the
Nepal Electricity Grid Code as applicable).

(Signature of authorized Representative) (Seal of Company)

(Name of Authorized Representative)

ERES
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SCHEDULE 4: USER SYSTEM DATA

(The applicant shall herein provide information in accordance with Appendix A.3 of the Nepal Electricity
Grid Code as applicable).

(Signature of authorized Representative) (Seal of Company)

(Name of Authorized Representative

%3
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SCHEDULE 5: DETAILED PLANNING DATA

(The applicant shall provide information in accordance with Appendix B.1 of the Nepal Electricity Grid
Code as and when requested by the Grid Owner)

(Signature of authorized Representative) (Seal of Company)

(Name of Authorized Representative)

3R¥
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SCHEDULE 6: DETAILED USER SYSTEM DATA

(The applicant shall provide information in accordance with Appendix B.2 of the Nepal Electricity Grid
Code as and when requested by the Grid Owner)

(Signature of Authorized Representative) (Seal of Company)

(Name of Authorized Representative)

%Y
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SCHEDULE 7: USER'S SINGLE LINE DIAGRAM

(The applicant shall herein provide a single line diagram showing circuit connections of all major
equipment and related devices in the User System in accordance with Article 5.9 of the Nepal Electricity
Grid Code.).

(Signature of Authorized Representative) (Seal of Company)

(Name of Authorized Representative)

3%
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SCHEDULE 8: CONNECTION POINT DIAGRAM

(The applicant shall herein provide a composite single line diagram for the entire Connection Point
showing circuit connections of all major equipment and related devices on Grid User's side as well as the
Grid Owner's side of the Connection Point in accordance with Article 5.9 of the Nepal Electricity Grid
Code.)

(Signature of Authorized Representative) (Seal of Company)

(Name of Authorized Representative)

ERN
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SCHEDULE 9: EQUIPMENT SPECIFICATIONS

(The applicant shall herein provide specifications of major equipment not included in Schedules 1-4 in
accordance with Chapters 5 and of the Nepal Electricity Grid Code).

(Signature of Authorized Representative) (Seal of Company)

(Name of Authorized Representative)

ks
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SCHEDULE 10: PROTECTION SCHEMES

(The applicant shall herein provide details of the principal protection schemes in the User's system as
well as at the Connection Point in accordance with Chapter 5 and 6 of the Nepal Electricity Grid Code).

(Signature of Authorized Representative) (Seal of Company)

(Name of Authorized Representative)

EEN
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SCHEDULE 11: SCADA & COMMUNICATION SCHEME

(The applicant shall herein provide details of SCADA and communication arrangement in the User's
system and at the Connection Point in accordance with Chapters 5 and 6 of the Nepal Electricity Grid
Code).

(Signature of Authorized Representative) (Seal of Company)

(Name of Authorized Representative)

390
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SCHEDULE 12: METERING SCHEMES

(The applicant shall herein provide details of the metering arrangements in the User's system and at the
Connection Point in accordance with Chapter 9 of the Nepal Electricity Grid Code).

(Signature of Authorized Representative) (Seal of Company)

(Name of Authorized Representative)

39
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SCHEDULE 13: CONSTRUCTION SCHEDULE

(The applicant shall herein provide the construction schedule of the User's facilities in the User's system
and at the Connection Point indicating testing, commissioning and Connection dates in accordance with
Chapter 5 of the Nepal Electricity Grid Code).

(Signature of authorized Representative) (Seal of Company)

(Name of Authorized Representative)

3R
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FTEAT 3. fomra SuseT foq e vy R, 050

faga IR T
AT =R, FISATST
CEIE]

ATTE, R050 (TS, 0W)
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g FRa#T arrms! fAfd R050,03,3% T
9¢ <5l FEHFT THFT T AT RGBT

g SmikeT feq sxe wvard e, j0z0

gEaET: fagd FaAe s A, R0y aur EEd e annr RaeEet, 06y
A [gq qare! Fre T a9 [agd queiiel [UEdR quT R HIEH T4,
fored A AgRAT W SARh ST qicd FaRer T FEaaTs AT T a9
T o AT U, 06y HT TR Y F (F) TAINH JTABIHT Thied GLETH
AN AEIF S Uedd T FEAFIIT T a1 RS UaH Fgd Fawa A
FomEet, J0LY B MR & B AR () FRISH ATACTT TE SARkhe e
T FEGFET T IR 95 JTER ST fd 9T Sveeg fogd AT amnT
UF, R00Y FH TR ¥3 o Ruwr wfewr v W g e amner o S
T T |

IiEgR-q
TRPE

q. e ™ T IR
(%) 7 HEBTRT T frgd IuhT fod FRer geamdl [Heferpn, 30507 @t
g I
(@) 79 e are e e fadqer aqafdas W st qur @

FIET T AR Gl g |

(1) A1 R ANt T Wkl ffdee | g g |

. UremT: o A yEwer st qd A g HEferewT:-
(%) “HATARTT WW A" HAT UAHI 6T I HI @I (F) SHISHST Saikh o
TFfea gear ww e U |
(@) “HAEART Tl UAH] TRT R B @ (1) FHISEHT FEd FoaT AanT a1

T |
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U AT g FawT AR U9, R0y Fed °F |

“FrmrEeir s g Foee awnr e, oy aFE a9 |
“HTBEADAT AT AT ATACTA T 22k a1 faga oaqwer T qrHenies
eIl JAFT [Fa T e =8, TrEEHT Feldl, FGS Selbl, @y
AT YTC Hidbe ! HRUMEIE ANTANT HUH! AlG STEaT g ATGHAAT Aaqe
TSN T TEd AT FHRHT Tl qFa1g T |

Ry A AT ST AieATw! Attaw & aFHST gHarary averd 9E |
FIL” WA A DT BTH BRG] (o065 ITHRHT AR UTHT THT 95 I
JUGHT () RIS 9 I G 9 |

[AARBT A [Fqer Agafdoa 9ie safch a1 faga e = asEis
G qA YT ST T SARh A1 GEd I T | 99 MR
TASHET AN Gl Teael H Gl =1 BrATedb] gebal A G =1 HrTeadsh!
THE T Tl AUH! AEHHT THAId BT THISHB] gharel GHA dlg TS |
o1 SeTeh! TRRARY wairel 3 webTd (3w, wrernl, SarrgEr ki,
qfed, A, ATl A dd AEd BRO HUH! gHaAl), Radioactive
Contamination, #BTHIY, €TS8, ATANE (@318, fEdRor SqAldTa 9H safch!
UREGET e e, BEAE AT AHERET A qEd BRUERE Fedd
fAea@aIcA® HRHT B ATATT YH SAhHl HHEH, AAEHN a1 Hal
U g ! BTG =1 JTARHT JAT TR Ao ST g friotet
AT AT O T T THUDT FEqY TTAT FHIUIG g aiiEaid @i
g |

FM. AT FEdE Wedsd AT T SHE [Hamiee (Kilovolt) TR
g |

F FHEEAE GAEd Hs SUNRET Whd [Meiel dRtagr ug o i
T/ FEET /390 99 E, |
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Tags” WAl ATACTA T Sich a1 fagd EaRor T AiEis gedrhl
EOTE o YA GESaa AT BRGNS AN TS AT WH St
T [Mae Ug T SAh a1 9edr 9ved 09 |

QAT AHT GPARD! AW Aroeg ®qAr [iaa foaqror e fagast
ATA[CTHAT 3TAY (Scheduled Outage) I T BRSNS EEY

“IRET AT TIAT T TART T T FobReb! AERT a1 IRATEe
e, B, HIEHI, TET, BT, TG o1 B F7 Th! G a1 EH|

o BT T U HEUIGUSHT Gl A1 AU WY AT A GAHT AT G
T4 |

“fhgardr WA &R0 ATATA JH SaRhed ATA T Aeediicy He
(Alternating Current) | U KT qa ™ TH (Cycle) Ea) Fl%’je_mﬂﬁ Rt
(Frequency) 9+ 7% |

Sfhells JETST U [@Ed®! Ted, Wes[d, ok adl a7 TEq aFel T |
TRET AT ITARBID! fIgd AW T @Ud AGH T4 ied IUHT GFAT
79 |

T AT JEeTd I FAISHED] [FaRT ATATA WTH aich a1 &l &
e FF T |

TART SRR W SARE” HaTl TH@sH! F= i B aniow fogd fFaw
T ATAIT T T qEAT 9 |

FrRer a1 TR YT Bl ool FAr dquiaeE W cath R FH
e samT foarga fawe T, o g e FEdR T, B gumeisnt
THT IR T, Hed Fols- a1 SUHIRhT a1 Juerse TS 1S el el
1 el BB AN Prgehl AT TAUS BATT AT T |
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(7)o JOMRAy HTel AT WTH Aol JTARGIATS g ATdid T qar
TP FoRedd, TFAHRHY, GUaT T a1 fafva deest Tawer o aee
Aieas! FHA (Distribution System) TFTT T |
(F) “IAAZT AL HHMA TP WA AT J=feld HIAT TRIH Tt
YSH TRUS! FraddcHl ATdRG Ut a1 Aregware foaaeor safae amm
Sichb! AMHUHT @IATHT HEA SIAHT THH THMN T b JuTedl 1]
75 |
() TEPq AT A ITARGI [0 AFATTT TH =afh g/ FHeeT uF
T 0T AT TH SARB ST TP ATAR Al SRR START T
I3+ AfFaH AR (Approved Load) FFAT T |

(/) g R T AR Ger weel WA aEA aeEed 9 fEgd
RO A YR T TV WA BT SIS FdT WE AR AT
T SAfcha! e Yoeliss! U forgar e SieM T4 a1 & STHRhTars
e FF T |

() VAT F=A ATHATA WTH =afch a1 [@gd &aw T e g
WaT TR A e a1 faga wveedl Srl geareas gFeeeH Aqgdl amt
faqReT ATRIAT YTH Safchab! [oaRr a1 IUHIThT Hal HATed a1 fagd fadw
T AR GEHT HIACA SUCAT T AT T F WEAHEE GG T
=fch A1 GEAT W 9 |

RUSEERE
faga smafder TurEaR T ferEeaar

forga smafdaT AR (Quality) GRfEar o ga:
(9) faaor safao ww eafs @1 fgd Bawor T wwERe dede @

SIHIHTATS IUAeY TS [@Agadh! ghHl ATA-q TR @Ed AT
UTEAY Tqraedl AURTg (Standard for Quality of Supply of Electricity) 9Tetql Tlif

g |
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() TR srgwiqe wE =gk o fagd e T aEE gedre FEa A
TUTEAR. FFEFEHT AN GHIT FHIAT Albeb! A&T ITH T I |

(3) T AATA WH SRk a1 F@Ed Eaer I aHEiE S S9eET (9)
TR ATEA-9 ATAHT HITE IO AT o geamer foga fome
AARTERE FAey ! FeR U9 T 9 |

() Taaee sgAfae wiH safkh o g A T qHEie el a9EE- §
FAGHST AUETE Al TRD! Hegd T IJUHIHI FFaf-ad Aledst a

NN =

ThaFaEIeh] ATTTa] N o0 ATHATA WTH SAih GHe ATR0d T 99 |

(%) TaR SgRiae= e safh o1 fagd EaRor T Qe gedred 3aewT (Y)
THISHEBT AT HTH AT HET/ I/ TWRANADTH] FHAT AU WTH AU
T (o) A" T ST %A 397 (q0) AR a1 ITHh! IRaT
WA g andE AUAr ufeel AIE ATER haerdl 99 Hiedsd! Miled
AU REAT g T g5 Al® aUdT U 9ed Weal ael e UTH WO
HATITHT THT & HT @V (F) TANH Tipd a1 Yo forg AT i &g
g |

(5) AN SUTHT (R ) TRISHEBT AEIHT AR T80 SHISHDT ATHHT ATIRHAT
g

(%) Tara=oT qurredar @ Tiateges &fd  (Technical Loss) 2T SeTd,
(@) faawer gomefrar @ quIfAter® &t (Pilferage Loss) T WaeTd

(o) TURH (&) FANGH NMHUHT AHADHH FULH AT T T AU Fqq2
ATAIA W eafch a1 @Ed oo T aeiE deds 9 a5g Wi I
Fee o qag |

() ATAN AELIH BHHT @USH S faqor el ga aqgst — 9 A
Jecifad fgd ATafie! TUEaR @ aedl ATIETE HeaT Ay W@ T Wiedd o
Thera=dr GuR qrerel & FHaieo T8 A «&q 9| T &a2or Sgafaa 9
safes =1 T e T wrEReE e v i e |

Y. faga smufdet s (Reliability) R q@r arR TGAw:
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AR AT W Safkh a1 Fgd 6 T RS G SuHIh s
e TG [GAHT EHAT ATGA-R STHNSHEBT g Ardfas! fera@sgar
FFEYT AT (Standard for Reliability of Supply of Electricity) W@ T4 U+ |
fraa=iadr TFaedl AN THT GHIAT AbH] q&d WH T 97 |

AR Ao W safkh a1 @Ed B T AeEE e S9ewT (9)

FRITSHH] AAGTE T AT [0 Feared faga e s aanefs
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= =

AR JITHT () FTAMHB! AedH] RO QT FTHISHHT GARTgH

ATIRAT T

() o gl Aed qEg Sty THRTE [System Average Interruption
Duration Index (SAIDI)]

[@nN

o hl .
(@) AR YUeii] A|d daY ATaRT GEHTs [System Average Interruption

Frequency Index (SAIFI)]

(1) FIHRHT sﬁﬂd SENC aaf@rm [ Customer Average Interruption Duration
Index (CAIDI)]
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AUTADT AT H™GH qAT MG AT T TR & THIGHDT AdAeTelT Tl
T AR 7 99 T O |

() T AFARTA WH Sk a1 @Ed Faer I aHEiE S SueHT (9)
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Issued by the 199" Meeting of the Electricity Requlatory Commission Dated 2080/03/29

ABBREVIATIONS

AT&C Aggregate Technical and Commercial

CAIDI Consumer Average Interruption Duration Index
CDP Corporate Development Plan

CSF Critical Success Factors

DSCR Debt Service Coverage Ratio

EBIT Earnings before Interest and Tax

EBITDA Earnings before Interest, Tax, Depreciation and Amortization
ERC Electricity Regulatory Commission

F/Y Fiscal Year

GoN Government of Nepal

GWh Gigawatt Hour

KPA Key Performance Indicators

KPI Key Performance Indicators

kWh Kilowatt Hour

MW Megawatt

MWh Megawatt Hour

NEA Nepal Electricity Authority

NPR Nepalese Rupees

PBR Performance Based Regulation

SAIDI System Average Interruption Duration Index
SAIFI System Average Interruption Frequency Index
SLF System Load Factor

TBD To Be Determined

T&D Transmission and Distribution
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Utility Performance Measurement

The basic expectations on performance from electric utilities are safe, reliable, and affordable services
in its area.?® Over the years, the expectations of electric utilities have evolved beyond these basic
requirements and now include the need to be a consumer centered, sustainable, and resilient system.
There is a renewed focus on improving the performance of electric utilities in order to enhance
economic performance, improve network performance, and increase consumer satisfaction.

To ensure that a utility is effectively fulfilling its purpose, it is necessary to measure its performance.
Tracking the performance of the utility will not only ensure accountability but will also allow them to
identify areas of improvement. The process of utility performance measurement includes defining
organizational goals and objectives, identifying key performance areas, and defining key performance
indicators. By compiling and benchmarking these indicators, utility can gain valuable insights and make
data-driven decisions to optimize their performance.

Monitoring Performance by Regulator

Regulators have a mandate to ensure utilities are performing well-technically and financially—while also
being responsive to consumer needs. The involvement of an independent regulator in the performance
measurement process can help to ensure that the interests of both utilities and consumers are served.
Moreover, independent regulators can incentivize utilities to improve their performance by offering
rewards, while also imposing penalties when necessary. This balance of incentives and penalties, overseen
by independent regulators, can help to drive improvements in utility performance and benefit all
stakeholders involved.

In many countries around the world, regulators set tariffs that allow utilities to recover costs and earn
a return on their investment. In some countries regulators incentivize utilities to improve performance
by tying tariff rates to efficient performance by rewarding good performance and penalizing poor
performance; This is the concept of Performance Based Regulation (PBR). Therefore, for PBR, it is
necessary to identify relevant metrics/indicators to track performance of utilities along key performance
areas (KPAs). By continuously monitoring the performance of utilities and offering incentives for
improvement, regulators can play a key role in promoting the long-term sustainability of the power
sector.

Performance measurement by the regulator, the Electricity Regulatory Commission (ERC), is essential
to ensure that electric utilities in Nepal are performing effectively and efficiently.?’” By establishing Key
Performance Indicators (KPIs) and monitoring them over time, the ERC can identify areas for
improvement, set targets and get a better understanding of performance of the utilities across different
functions and priority areas.?® Examples of relevant KPIs for electric utilities include system losses, profit
margin, number of outages, and consumer satisfaction. By tracking these metrics, utilities can make
informed decisions to improve their overall performance across its various key performance areas.

26 Phillips, Charles F. (1993). The Regulation of Public Utilities: Theory and Practice. Arlington, Virginia: Public Utilities Reports, Inc.; p.136.
27 See Section 12 of the ERC Act of 2074 (2017 A.D.).
28 While this document directs requirements to NEA, these requirements shall be applicable to all of Nepal's electricity utilities and successor
companies of the NEA.
¥q9
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Key Performance Areas (KPAs) and Key Performance Indicators (KPIs)

Key Performance Areas (KPAs) are the specific areas or functions of an organization that are important
for its success and that need to be monitored and measured in order to assess the organization's overall
performance.? These areas include day-to-day areas of utility functions such as technical, operational,
and financial performance. Additional KPAs may also include consumer satisfaction, socio-economic
factors, safety, and innovation, among others. The specific KPAs for an organization will depend on its
industry, business model, and goals. By identifying and tracking KPAs, an organization can better
understand its strengths and weaknesses, identify opportunities for improvement, and make informed
decisions about how to optimize its performance. It is not uncommon to see the KPAs as being referred
to as Critical Success Factors (CSF).

Based on the ERC’s and electric utility’s mission, and strategic goals, this manual recommends and
identifies KPAs, and Key Performance Indicators (KPIs) which represent and measure the performance
areas.

1. Technical and operational indicators provide a clear and measurable way to track progress and
a greater understanding of the utility’s performance. This KPA focuses on the utility's ability to
deliver reliable and uninterrupted electricity supply to consumers.

2. ltiscrucial to be aware of the safety performance in order to reduce risks to the employees and
consumers. This KPA measures the utility’s commitment to maintaining a safe working
environment for employees and consumers. The utility may track safety performance through
the number of accidents that occur within the company’s facilities and operations, safety
training conducted for employees and safety measure awareness for third parties.

3. Tracking and benchmarking financial key performance indicators provide insight into the overall
financial health of the utility. By regularly monitoring financial KPls, utilities can identify trends
and provide data driven approach for informed decisions.

4. It is vital for the ERC to propose a KPI-driven approach to regulate the utilities, in order to
enhance reliability and quality on a large scale, where it is most needed. Performance
measurement is a standard practice followed by utilities worldwide; however, data
accumulation can pose a significant challenge. This approach will help identify areas where
power reliability needs improvement and ensure that consumers receive consistent and reliable
power supply.

5. Consumer Service indicators help identify and address any issue which will impact on consumer
experience to provide seamless service to the consumers. This KPA measures the utility's ability
to meet consumer needs and expectations.

6. Socio-Economic indicators are essential to track access to electricity which ensures households
can meet their basic needs. Similarly, it will also help to understand the self-reliance of the
country in terms of electricity generation. These indicators are critical to operate in a sustainable
and responsible manner.

29 Asih, la & Purba, Humiras & Sitorus, Tosty. (2020). Key Performance Indicators: A Systematic Literature Review. 8. 142-155.
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The selected six KPAs with relevant KPIs for utilities are listed in Table 1 and each performance indicator

is defined in Table 2.

Table 1 Key Performance Areas with identified Key Performance Indicators

Key Performance Areas

1. Technical and Operational

2. Safety

3. Service Quality and System
Reliability

4. Financial

5. Consumer Service

6. Socio-Economic

Key Performance Indicators

% of dispatched Energy®°
System Loss

System Load Factor (SLF)
Peak Demand/ Installed Capacity

Fatalities and Accidents — Public & Employees
Mandatory Safety Training Employee Days
Awareness Initiatives for Consumers

SAIDI

SAIFI

CAIDI

Cost Recovery Ratio

Profit/Loss Margin

Return on Capital Employed
Return on Equity

Debt Service Coverage Ratio
Number of Consumer Complaints
Complaint Resolution Rate

% of electricity available from different sources
Per capita consumption
Household access to electricity

30 |n this document, the term “energy” is interchangeably used with the term “electricity supply” or “electricity” and mean the latter.
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Key Performance Indicators (KPls)

Table 2. Details of KPIs

Indicator Name Unit Definition

Importance of

the KPI

Limitations

T Mo SRt 19,300 /50 P AMMS Fiqaad

Formula

Report
Timeframe

1. Technical and Operational

% Of % The percentage provides
Dispatched the proportion of
Energy dispatched energy to the
total available energy.
System Loss % Total system loss measures

all losses that occur during
the  transmission  and
distribution of electricity
from points of purchase to
end-use consumers. Total
system losses equal the
difference between the
power (GWh) supplied for
consumption within the
country and the power
(GWh) billed to end users.

i. Transmission Loss- Loss
occurred  during the
transmission of electricity

Depicts utility’s efficiency in
planning the system
requirement and resources.

If the % is less than 100, it
indicates the inability of the
utility to sell the entire energy
produced and/ or purchased.
A higher % indicates utility’s
higher efficiency and lower
spilled energy.

Operationalizes overall
distribution performance of
utility (including technical and
non-technical aspects).

System losses can be
divided into technical and
non-technical losses, the
latter including theft,
commercial and metering
losses. They do not account
for non-payment by end
users.

N/A

It does not provide
the source of loss
— equipment or theft.
It is a rough estimate
due to the difference
in timing of when
injection and
consumption meters
are read.

Energy Dispatched (MW h)
Energy Available (MWh)

where,

Energy Dispatched (MWh) = Energy Available (MWh) -Energy not
Dispatched (MWh)

*Energy available =Total energy available from [Own Plants+ Domestic
PPAs+ Committed Cross Border Purchases]

The following details to be provided along with % of energy dispatched:

Total Available Energy in MWh:
Total Dispatched Energy in MWh:
Total Sold Energy in MWh:

Electricity supplied to grid — Total electricity billed

Eletricity supplied to grid

The following details to be provided along with losses in %:
Total System Loss in MWh:

(a) Technical:

(b) Non-Technical:

Annually

(Report by
utility
quarterly/ half
yearly)

Annually

%¥q¥
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Limitations Formula Report
the KPI Timeframe

Indicator Name Unit Definition

Importance of

from point of purchase to
the point of distribution
input.

i. Distribution Loss: The
loss occurred during the
distribution of electricity
from the distribution
input to the end-use
consumers.

Electricity supplied to grid — Total electricity input at distributior
Eletricity supplied to grid

Distribution input is from
distribution substation.
Total Electricity input at distribution — Total Electricity billed

Total electricity input at distribution

System Load % System Load Factor (SLF) is | SLF provides information on | N/A Annually
Factor (SLF) a ratio of the average | how efficiently the power
annual load to the | systemis being utilized and to
maximum/peak load. It | a certain extent on how close
measures how much power | the power system is to being
is supplied (on average) per | overloaded. A high SLF (Annual electricity consumption(MWHh)) /(24 hours * 365days)
unit of peak demand. indicates the power system Peak Annual load (MW)
efficiency is high but if SLF
approaches 100% then it
indicates system is nearing its
capacity limits and may be at
risk of collapsing.
Peak Demand/ % Ratio of peak demand to Indicates whether the existing  In  Nepal’'s hydro Monthly
Installed installed capacity. system is capable of handling | context, installed
Capacity peak system demand. It is an = capacity does not

important tool in system
planning.

necessarily  always
indicate available
capacity, this metric
will need to be
measured on a
monthly basis with
installed capacity
replaced by available
capacity.

The ratio depends on
the type of
generation mix and

Peak demand (MW)

Installed capacity (MW)

AL



Indicator Name

Unit

Definition

Importance of

the KPI

Limitations
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Formula Report
Timeframe

Il. Safety

Fatalities and
Accidents

Mandatory
Safety Training
Employee Days

Number

Employee
days

Total number of fatalities
and accidents per year
involving public and
employees.

Safety training employee-
days provide total training
days attended in a given
period. It is calculated by
multiplying the number of
training days with the
number of attendees.

Training two people for two
days is four-man days.
Assuming, it as one full day
training. If two people

Helps track number of
fatalities and accidents under
both group:

i utility employees
ii. public.

Indicates the total number of
training days in a given period.
Higher man days indicate
greater number of trainings
days or higher attendees in
the trainings.

The indicator takes into
consideration both the
number of training days and
number of attendees all
together.

readiness to rely on
CBET.

Not every accident
might be reported
and logged in the
utility. The indicator
might not always
reflect true number.

The magnitude of the
accident will also
determine the
indicator. If only
human life loss or
irreparable damage is
considered as an
accident, then the
indicator will not
reflect other logged
accidents with
different magnitude.

Also, the indicator
does not cover the

damage to
infrastructure
including utility
assets.

Higher number does
not mean better
effectiveness of the
trainings.

Number of training days* Number of trainees

Quarterly and
Annually

Annually

1 training day is assumed to be 8 hour working day.

9%



Indicator Name

Unit

Definition

Importance of

the KPI

Limitations

Formula
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Report
Timeframe

Awareness
Initiatives for
Consumers

Number

attend half day training,
then it is 1 man day.

Number of awareness
campaigns conducted for
consumers on electrical
safety indoors and
outdoors, prevention of
fires, death and injuries
caused by electrical faults,
use of safe electrical
appliances to name a few.
These can either be done
through digital mass
awareness campaigns or
through physical
campaigns.

I1l. Service Quality and System Reliability

SAIDI

SAIFI

Time
(minutes/
hours)

No.

The System Average
Interruption Duration Index
(SAIDI) is defined as the
average interruption
duration (in minutes) for
consumers served by the
utility system during a
specific period.

SAIDI will be measured at
11/33 kV feeder level3!
which can be aggregated to
provide Distribution Centre
and Province Level SAIDI.

The System
Interruption

Average
Frequency

31 ERC, Electricity Consumer Right Protection Directive 2080 (Draft)

Such trainings help in reducing
workplace accidents and
fatalities.

It is imperative for utilities to
raise awareness amongst the
general public to not take any
risk of interacting with the
risky electricity infrastructure.

Continuity of supply is an
important metric for reliability
of service and SAIDI is a key
measure.

Continuity of supply is an
important metric for reliability

N/A

Measuring SAIDI
accurately requires
consumer’s network
link to be maintained
and measured to
reflect supply
disruptions. Current
network
configuration will
likely limit the ability
to measure SAIDI
accurately.

Measuring SAIFI
accurately  requires

Sum of duration of all outages in a year "

Number of Customers

Sum of all consumer interruptions in a year

Number of Consumers

Annually

Annually

Annually

32 pacific Power Association & Asian Development Bank Manual of ... (2002) Manual of Performance Benchmarking. Available at: https://www.ppa.org.fj/wp-content/uploads2/2013/03/0 | -Manual-of-Performance-Benchmarking-July-

2002.pdf
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Indicator Name

Unit

Definition

Importance of
the KPI

Limitations
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Formula

Report
Timeframe

CAIDI

IV. Financial

Cost Recovery
Ratio

Hrs.

%

Index (SAIFI) is defined as
the average number of
instances a consumer on
the utility system will
experience an interruption
during a specific period.

SAIFI will be measured at
11/33 kV feeder level33
which can be aggregated to
provide Distribution Centre
and Province Level SAIFI.

Consumer Average
Interruption Duration Index
(CAIDI) is defined as the
average duration (in
minutes) of an interruption
experienced by consumers.
CAIDI will be measured at
11/33 kV feeder level which
can be aggregated to
provide Distribution Centre
and Province Level CAIDI.

It is a financial ratio that
measures the extent to

which  the utility is
recovering its costs of
providing service to its

consumers. The calculation
of this ratio involves
dividing the total revenue
received by the utility by its
total cost of service.

33 ERC, Electricity Consumer Right Protection Directive 2080 (Draft)
34 ERC, Electricity Consumer Right Protection Directive 2080 (Draft)

of service and SAIFI is a key
metric that measures the
number of interruptions per
consumer.

It indicates the average time
required to restore service
during a pre-defined period.

This ratio expresses the
percentage of total costs that
are being recovered through
revenue.

A high-cost recovery indicator
is generally desirable, as it
indicates that the utility is
generating sufficient revenue
to cover its expenses and
invest in infrastructure
improvements.

For example, if the ratio is
0.90, it means that the electric

consumer’s network
link to be maintained
and measured to

reflect supply
disruptions. Current
network

configuration will

likely limit the ability
to measure SAIDI
accurately.

The cost recovery
ratio is based on the
total revenue and
total cost of service
for the entire
consumer base. It
does not account for
differences in
consumer usage
patterns or the cost
of serving consumers
with different usage
profiles.

*Since SAIF| is a sustained interruption index, only outages lasting
longer than five*(TBD) minutes are included in the calculations.

SAIDI
34

SAIFI

*Since CAIDI is a sustained interruption index, only outages
lasting longer than five*(TBD) minutes are included in the
calculations.

It can also be calculated by dividing the sum of all consumer
minutes of interruption during that period by the number of
consumers that experienced one or more interruptions during
that time period.

Total Revenue Generated

Total cost of service

*Total Revenue Generated =Revenue generated from sale of
energy in the country + Revenue generated from export of
energy in cross border market + Revenue from other income

*Total Cost of service= Cost of generation, transmission,
distribution, and corporate overheads.

*Corporate overheads also include interest on working
capital

Annually

Annually
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Indicator Name

Definition

Importance of
the KPI

Limitations
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Formula

Report
Timeframe

Profit / Loss
Margin

Return on
Capital
Employed

Return on Equity

Debt Service
Coverage Ratio
(DSCR)

%

%

%

Ratio

V. Consumer Service

Profit margin indicates
what percentage of sales
has turned into profit. It is
calculated by finding the
profit as a percentage of the
revenue.

The financial ratio to assess
a company’s profitability
and capital efficiency.

The return on equity is a
measure of the profitability
of a utility in relation to the
equity

DSCR is the ratio of net
revenues available for debt
service to total debt service
for the year. This ratio
measures the utility’s ability
to meet its annual debt
obligation.

utility is recovering 90% of its
costs through revenue.

It indicates a utility’s
profitability.

Indicates of how well a
company is using its capital to
generate returns or measures
the company’s profitability
versus the investments it has
made in itself.

It measures the utility’s
overall profitability for the
investors.

It indicates the utility’s ability
to repay its debt (principal and
interest).

A DSCR of 0.90 indicates the
company’s operating income
only covers 90% of its debt
obligations.

A DSCR calculation greater
than 1.0 indicates there is
barely enough operating
income to cover annual debt
obligations, while a
calculation less than one
indicates potential solvency
problems.

Net Revenue does
not consider tax
expenses. Not the
entire amount of Net
Revenue is available
to debt holders; A
certain portion will be
used for taxation
purposes.

Profit (Loss)
Revenue

Earnings Before Interest and Tax (EBIT)

Capital Employed

*Capital Employed= Total Assets- Total Current Liabilities or,
= Shareholder’s equity +Long Term Liabilities

Net Income

Shareholder's Equity

*Shareholder’s equity= Total assets -Total Liabilities

Earnings Before Interest Tax, Depreciation and Amortization

(EBITDA)

Total Debt Service (Principal + Interest)

*Debt service includes principal and interest payments on short
term and long-term debt.

Annually

Annually

Annually

Annually
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Indicator Name Unit

Definition

Importance of
the KPI

Limitations

e e ATt 3. .209R /50 & A faas

Formula

Report
Timeframe

Number of Number
consumer

complaints

Complaint %

Resolution Rate

VI. Socio-Economic

% of electricity %
available from
different sources

Total number of complaints
filed in a year.

Complaint Resolution Rate
measures the percentage of
solved complaints from
overall problems raised by
consumers.

The ratio of electricity
generation from different
sources including domestic
and imports to total
electricity available.

It is an important indicator
which measures consumer
service effectiveness. Also
helps to identify frequent
service failure and areas of
improvement.

Major types of Complaints:

1. Outages
2. Voltage
3. Billing
4. Safety
5. Others

It is used to track how well the
consumer problems are being
solved and to determine the

overall efficacy of the
consumer service
department.

An effective resolution of
complaints increases
consumer confidence while
assuring them that the utility
is consumer focused. In
addition, high-resolution rates
help manage consumer issues,
while identifying possible
solutions for improvement.

It provides our nation’s
self-reliance  on electricity
supply and dependence on
the imports from different
sources.

This indicator will provide
domestic generation

Does not provide
insights into the
nature or severity of
complaints other
than the ones stated.

The indicator will not
provide information
on the response time
for complaint
resolution. ERC can
provide guidance to
utilities to  begin
tracking  resolution
time by key
complaint categories

Number of consumer complaints under different categories in a

given period. Number of Complaints under:

9D B9 N =

Outages
Voltage
Billing
Safety
Others

Total number of complaints resolved

Total number of complaints

1. Domestic Generation

Own generation + NEA subsidiary generation + Purchase from IPPs (GWh)

2. Imports

Total electricity available (GWh)

NEA generation (GWh)

Total electricity available (GWh)
NEA subsidiary generation (GWh)

Total electricity available (GWh)
IPPS generation (GWh)

Total electricity available (GWh)

Quarterly/
Annually

Monthly

Annually
reported
domestic
generation
including NEA,
NEA Subsidiary
and IPPs
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Indicator Name

Unit

Definition

Importance of
the KPI

e e ATt 3. .209R /50 & A faas

Formula

Report
Timeframe

Total Imports (GWh)
Total electricity available (GWh)

Solar energy sourced Imports (GWh)

Total imports (GWh)
Coal energy sourced Imports (GWh)

Total imports (GWh)
Renewable energy sourced Imports (GWh)

Total imports (GWh)

Per capita
consumption

kWh

The energy consumption
per capita is when the total
energy consumption s
divided by the total
population.

It is an important metric to
determine the level of
domestic electricity
consumption. The indicator of
per capita consumption of
electricity reflects the level
and potential of the country’s
economic condition.
Monitoring of per capita
consumption level important
for demand stimulation and
ensuring efficient use of
electricity.

Total population electricity consumption (kWh)

Total population

Annually
province wise

Household
access to
electricity

%

Access to electricity is the

percentage of the
population with access to
electricity. Household

access to electricity s
measured as percentage of
households that are
connected to an electric
power source (grid or off-
grid).

Household access to
electricity is an important tool
to monitor national
electrification rate. It is also
one of the indicators of power
sector performance. It shows
how advanced the sector is in
achieving its developmental
goal of connecting households
and businesses.

Total households with electricity access

Total number of households

Annually
province wise
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Benchmarking Major KPls

Benchmarking is a valuable tool to compare the performance of the utility with that of other utilities
or to the industry standards. This can be done to identify areas where the utility is performing well
and areas where it could improve.** However, identifying appropriate utilities to benchmark against
and collecting data for benchmarking key performance indicators (KPIs) can be a significant challenge.
Utilities operate in vastly different regions, with different consumer demographics, climates, and
regulatory environments. These differences can impact the cost of producing and delivering
electricity, making direct comparisons difficult. Electric utilities may generate power from various
sources, such as coal, natural gas, hydroelectricity, solar, or wind. This diversity can make it challenging
to find comparable utilities that generate electricity in the same way. As a result, identifying
appropriate utilities to benchmark against can be a complex and time-consuming process.

Another major challenge for benchmarking is the vast amount of data that must be collected and
analyzed. Utilities will need to gather data from various sources, including their own internal systems,
external vendors, and other stakeholders. Additionally, data collection can be time-consuming and
resource-intensive, requiring significant human resources and investment. There may also be
challenges associated with data quality, accuracy, and consistency, as data may be sourced from
different systems or may have been collected using different methodologies. Furthermore, there may
be challenges associated with defining and standardizing metrics, making it difficult to measure
performance accurately. Despite these challenges, benchmarking KPIs remains a critical activity for
utilities to assess their performance, identify areas for improvement, and drive positive change across
the industry.

In order to initiate the benchmarking process effectively, it is vital for the utilities to maintain a
comprehensive record of the indicators and diligently track and monitor them. This proactive
approach will streamline and expedite the benchmarking procedure during the second phase of
implementation. Therefore, realizing the importance and challenges of benchmarking, this manual
proposes 2 phases for implementation of performance measurement of utility where benchmarking
will be undertaken only at the end of Phase 2.

Implementation Plan

For utilities to manage resources, build momentum and support for implementing the performance
measurement system, this manual divides the implementation plan into 2 phases. The first phase of
implementation includes monitoring KPIs that the utility is already measuring and for which data is
available. The second phase will include data collection, identification of appropriate benchmarks and
identification of additional and relevant KPIs for the utility. The phasing of the implementation plan
will lead to better and sustainable outcomes.

Details of the proposed implementation plan are as follows:

Phase 1: Proposed implementation period (FY 2080/81)
(FY 2023/24)

1. Establish targets for KPIs which are already recorded.
The Nepal Electricity Authority (NEA) currently tracks and monitors several key performance
indicators (KPIs) on a periodic basis, including technical, operational, and financial performance
indicators. However, these KPIs are not benchmarked, and targeted for performance evaluation

35 Mugisha, Silver (2011). Utility Benchmarking and Regulation in Developing Countries: Practical Application of Performance Monitoring
and Incentives. International Water Association.
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and improvement. To address this, NEA should establish clear targets for all relevant KPIs; many
are already outlined in the NEA’s Corporate Development Plan (CDP 2019/20-2023/24).3°

Some of the KPIs that NEA is currently tracking include:

Table 3 KPIs which are currently being tracked by the NEA.

Baseline ERC’s Target NEA’s Achieved Remarks
(2021/22) (2022/23) (2022/23)

System Load Factor 65%37 75% 70% NEA CDP

(SLF)

System Loss 15.38% 14.4% 14.12% NEA CDP

% of Electricity 86%38 100% Long-term 86% The government has a goal
Available from target of adding 5000 MW to the
Domestic Generation national grid by 2023/24,

which will likely lead to a
significant decrease in the
need for imports. In fact,
there has already been a
45.01% decrease in imports
from 2020/21 to 2021/22.
As domestic generation
increases, imports will be
replaced accordingly.

Household Accessto | 93%3° 100% (2023/24) 96% NEA CDP

Electricity

Per Capita 295.9140 496 362 NEA Distribution and
Consumption Consumer Services

Directorate FY 2021/22

2. Track and establish goals for indicators that are not regularly recorded.

Financial performance KPIs are annually recorded however there is a need for tracking, monitoring,
and setting targets for each of them. Similarly, safety KPIs including safety training employee days,
number of awareness initiatives can easily be measured and monitored with relevant data. Financial
and Safety KPIs mentioned in Table 1 can be tracked and monitored in Phase 1.

3. Reporting indicators

There is a need to analyze the collected data and compare the utility's performance against its past
data until appropriate utility/s are identified to benchmark against. A report should be developed that
highlights areas of strength and weakness and identifies opportunities for improvement. This report
should be shared with stakeholders, including management, regulators, and consumers.

During Phase 1, utilities will record, track, and establish targets for the following KPIs:

36 NEA Corporate Development Plan 2018/19-2022/23
37 NEA Annual Report FY 2021/22

38 NEA Annual Report FY 2021/22
39 NEA Annual Report FY 2021/22
40 NEA Annual Distribution and Consumer Services Directorate Report FY 2021/22
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Table 4 KPIs to be recorded, tracked and with established targets in Phase 1

KPIs* Targets
Short Medium Long
Term Term Term
(1 year) (2-3 years) (4-5 years)
(FY 2080/81) (FY 2081/82-FY | (FY 2083/84-
(FY 2023/24) 2083/84) FY 2085/86)
(FY 2024/25- (FY 2026/27-
2026/27) 2028/29)
Technical and Operational
i. % of dispatched N/A N/A N/A
Energy
ii. System Loss 13.75% 12.25% 12%
Transmission 4.1% 4%
loss=4.3%
Distribution loss= | 8.15% 8%
9.45%
iii. System Load Factor 70% 70% 70%
(SLF)

41 KPI: Key Performance Indicators

42 NEA annual Report 2021/22

43 Central Electricity Authority Report, India 2018/19

4 Annual Report 2021/22, Bangladesh Power Development Board

45 Seasonality analysis of load factor in Indian Power System, June 2021
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Remarks

The indicator will be tracked, hence no target set.

If the % is less than 100, it indicates the inability of the
utility to sell the entire energy produced and/ or
purchased. A higher % indicates utility’s higher efficiency
and lower spilled energy.

Historical Trend

NEA System Loss reduced from 17.18% in FY 20/21to
15.38% in FY 21/22. 4%(Historical trend shows average
decrease in 7% per annum for the last 5 years)

CDP AT&C losses14.4% (22/23)

India’s T&D losses =20.66% (2018/19)43
AT&C losses = 17% (2021/22)

Bangladesh T&D Loss =10.41% (2021/22)%

Historical Trend
Transmission loss reduced to 4.49% in FY 21/22.
(Average decline by 3%)

Transmission loss (Bangladesh)=2.89% (2021/22)

Historical Trend

Distribution loss reduced to 10.86% in FY 21/22 from
11.69% in FY 20/21. (Average decline by 7%)
Distribution loss (Assam)= 17.75% (2021)

(Bangladesh) = 8.10% (2021/22)

65% (NEA Annual Report 21/22)

All India = 83% (2021)*>
Assam= 56%
Uttarakhand =66%
Bihar = 59%

Bangladesh = 64.82% (2021/22)
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KP1s*!
iv. Peak Demand/
Installed Capacity
Safety

Service Quality and System Reliability

Fatalities and
Accidents — Public
& Employees

Mandatory Safety
Training Employee
Days

Awareness
Initiatives for
Consumers

i. SAIDI

ii. SAIFI

iii.CAIDI

Financial

Cost Recovery Ratio
Profit/Loss Margin

Return on Capital
Employed

Return on Equity
Debt Service
Coverage Ratio

75%

*TBD

*TBD

*TBD

*TBD

*TBD

>100%
*TBD

*TBD

*TBD
>1.2

46 NEA annual report 21/22

Targets

65%

*TBD

*TBD

*TBD

>100%
*TBD

*TBD

*TBD
>1.3
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60%

*TBD

*TBD

*TBD

>100%

*TBD

*TBD

*TBD
>1.4

Remarks

Peak Demand FY 21/22=1747.53 MW4é
Installed Capacity FY 21/22=2190 MW

Peak Demand/ Installed Capacity (21/22) = 79%

India - 207/416=49.7%
Bangladesh - 15.8/22.5=70%
Pakistan - 22.5/43.7=51%

Recorded separate for Public and Utility employees

Contract, Norms and Specifications Departments at NEA
will be responsible for developing standards and
protocols for NEA operations.

*Chaitra 26th marks as Electrical Safety days at NEA:
interaction program with employees, displaying safety
related banners, posters, pamphlets etc. to express NEA
commitment on electrical safety as well as to create
awareness.

Develop and Implement Consumer Safety Awareness
Campaign (CDP). Safety Management Division will be
created as an arm of the Energy Efficiency and Loss
Reduction Department (EELRD). It will be responsible for
increasing public awareness of safety standards. (CDP).

Initiate data gathering process. (Requires Baseline
Study Data)

Initiate data gathering process. (Requires Baseline
Study Data)

Initiate data gathering process. (Requires Baseline
Study Data)

23% FY 21/22 (NEA financial statement)

5.43% FY 21/22 (NEA Financial Statement)

Lender’s requirement, Industry Norm
Average projected DSCR for FY 23-27 is 2.12.

4.82* (NEA Annual Report 2021/22)
* The ratio only covers interest payments
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KPIs* Targets

Consumer Service

i. Number of *TBD *TBD *TBD
Consumer
Complaints

ii. Complaint 100% 100% 100%

Resolution Rate
Socio-Economic

i. % of electricity
available from
different sources
(Domestic
generation and
imports)

ii. Percapita 362 550 700
consumption

iii. Household access 96% 100% 100%
to electricity

forra Fraee SmARTERY M3 R0 /50 F AiNF gidasw

Remarks

Data to be collected and tracked for major categories of
complaints:
e  QOutages

e Voltage
e Billing
e  Safety
e  Others

The indicator will be tracked, hence no target set.

With government plan to add 5000 MW in national grid
by 2023/24, imports can be significantly expected to be
replaced by domestic generation.

The contribution of the total internal generation to the
total available energy has increased from 68% in FY
2020/21 to 86% in FY 2021/22.

Per capita consumption for FY 21/22 is 295.91(NEA
Annual Distribution report FY21/22)

Budget FY 2080/81 (450kWh by FY 2081/82)

92.51% in FY 21/22 (National electrification by
household in FY 21/22- NEA Distribution and Consumer
Service Directorate)

The GoN has set a target to provide electricity access to
the entire population by FY 2023/24.
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Phase 2: Proposed implementation period (FY 2081/82)
(FY 2024/25)

During Phase 2, utilities will develop and implement a system for consistently collecting, tracking,
monitoring, and benchmarking KPlIs along with adding a range of relevant indicators.

1. Data Collection: It is critical to establish a clear plan for collecting the data required for identified
and new KPIs. This may involve integrating data from different sources or establishing new data
collection processes by the utilities. It is also essential to ensure the accuracy and reliability of the
data collected.

2. Additional KPIs: Utilities can get a better picture of their performance across various areas by
using a range of KPIs. Additional KPIs should be specific, measurable, and aligned with utility’s
vision and goals and that are most relevant across its different functions. Furthermore, tracking
and benchmarking additional KPIs will require planning, system, and data in order to be effectively
monitored. Additional KPIs may also be included in the reporting. Some of the additional KPIs
which may be tracked and benchmarked in the second phase are included in Annexure 1. It is not
an exhaustive list and other indicators may be included as required.

3. Benchmarking: Benchmarking KPIs for a utility will involve identifying relevant KPIs and
appropriate utility or indexes of a group of utilities in terms of demographic and geographic
differences, diverse generation mix, size, and structure of the utility. It will be followed by
gathering and analyzing data, setting targets, and monitoring progress over time. Benchmarking
will require planning, development of performance measurement systems, and data in order to
be effectively monitored. In addition to that, utilities should monitor and update the
benchmarking process regularly and make updates as necessary to ensure that it remains relevant
and effective.

By the end of Phase 2, all the KPIs mentioned in Table 1 will have adequate, reliable, and
relevant data for benchmarking including service quality and system reliability KPIs- SAIDI, SAIFI
and CAIDI. Benchmarking will be done after Phase 2 ends.

Table 5. Key Indicators from Table 2 to be recorded and tracked in Phase 2

Service Quality and System Reliability

i.SAIDI N/A Date to be recorded and tracked.
ii.SAIFI N/A Date to be recorded and tracked.
iii.CAIDI N/A Date to be recorded and tracked.
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Conclusion

Performance measurement by ERC can help utilities improve their operational efficiency and financial
performance. By tracking key performance indicators and setting targets forimprovement, the utilities
can identify areas for improvement and take necessary actions to enhance its performance. In
addition, performance measurement can help utilities align their activities and efforts with their
strategic goals, such as improving consumer service, access to electricity, and reliability of the power
grid.

It is important for ERC and the electric utilities to regularly review and update the KPIs to ensure that
they are still relevant and accurately reflect the performance of the utility. The review process should
involve stakeholders such as consumers, employees, and other industry experts to ensure that all
relevant perspectives are considered. In addition to tracking the KPlIs, it is also important to analyze
the data and use it for decision making and to identify areas for improvement. By regularly measuring
and analyzing performance, the utilities and ERC can work towards continuous improvement and
ensure that the power sector in Nepal is providing reliable, affordable, and sustainable services to its
citizens. Overall, performance measurement can play a vital role in the development and success of
Nepal's power sector by helping to ensure that all stakeholders are working towards common goals
and objectives.
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Annexure 1

Key Performance Areas

1. Technical and Operational

2. Safety

3. Service Quality and System
Reliability

4, Financial

5. Consumer Service

T Mo SRt 19,300 /50 P AMMS Fiqasd

Key Performance Indicators

Revenue per employee (NPR)
Operations And Maintenance Expense Per Consumer (Transmission
and Distribution) (NPR/consumer)
Operation And Maintenance Expense Per MWh#’ (Generation)
Technical and commercial losses (%) in distribution (compare energy
sold to energy supplied to distribution)
Lost Work-day Rate (Lost work incident hour per work hours of
month)
Non-fatal public contact incidents rate
Scheduled outage duration (Minutes)
Supply restoration after sudden outage affecting one consumer or
group of consumers (Minutes)
% of unplanned outages/ total outages
Variation in voltage magnitude
Operating Expenditure/ Revenue (Cost Efficiency) (%)
Revenue per kWh (under different consumer category)*8
Revenue per Connection — Category (NPR)
Per unit cost by consumer category (NPR/kWh)
Gearing Ratio (%)
Average Response time for complaints (category wise)
Service Restoration Time (% within different time slots)
Lead time to provide new connection (based on nature of request)
(Days)
Average Response time to permanently disconnect the supply (Days)
Number of consumer care personnel /100 consumers*?

47 Pacific Power Association & Asian Development Bank Manual of ... (2002) Manual of Performance Benchmarking. Available at:
https://www.ppa.org.fj/wp-content/uploads2/2013/03/01-Manual-of-Performance-Benchmarking-July-2002.pdf

“8 Financial and operating ratios of Public Power Utilities, American Public Power Association on financial and operating ratios

49 Concept Paper: Performance Benchmarks for Electricity Distribution Companies in South Asia
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FTGAT 3. AFRTR! framma ARitaT (Regulatory Roadmap)

Electricity Regulatory Commission, Nepal Indicators
Regulatory Roadmap Planning and procurement A Draft rules/ Discussion paper .lmplementatinn
Fiscal year 2079/80-2082/83 Assessment/ Review & Stakeholder consultation & review @ Estimated go-live
Rule/ guideline development ® Rule/ guideline/study finalization
Sh Bh As Ka MaPo M FA CH BA JE AS Sh Bh As Ka MaPo M FA CH BA JE AS Sh Bh As Ka MaPo M FA CH BA JE AS Sh Bh As Ka MaPo M FA CH BA JE AS
207?10 2080781 2081/82
Regulatory Initiative a | @ @3 | o4 a | @ a3 Q4 Qi Q@ a3 Qs at Q @ a4
Technical Standards i i i i fL. i3 [ i i | I I
Grid code | |}

Distribution code development

KPI manual- Licensee |
a. Technical performance i | |

b. Safety i i i
¢, Customer Sesvice & Reliability | 1

|d. Social Indicators i i

Tart Reguiation z W ;

Solar tariff directive T ]

Open access Contingent on GoN's guldelines on open access
Wheeling tarlff directive ion, distribution, subsidy & others) ; S | i H |-

Consumer tariff directive {4 [ i
Generation tariff directive

Model PPA template
Guidelines for PPA approval d 1 it Pl Review and Amendment

Second Stage PPA Directive (Brownfield Projects) P
CBET directive

Customer service ditective

Enhance Organizationsl Capacity

Licensee code of conduct for good governance

Directive on accounting and financial reporting standards
Licancees Technieal standard diractive

Utility standard of performance

|Dacision Support Initiatives

Banchmarking of OPEX costs

Benchmarking of CAPEX costs

Cost of service study

Return on equity of it i & distribution utilities study
Cross-subsidy study

Study on & s itive market

Study on compet itive wholesale market

Study on willingness and capacity-to-pay for electricity

Pawer projects risk identification and mitigation option study
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