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qf e AU A TRISTH! TEATHT ITHI o
T TAT FAART G | ATTBR B! TATdfe aTE THITAT
B 99 FAEIF FIAR SR Wl AT B
I Rl [ [aaaEar SeM IuauEEd g
T fam THDH! AT G | AT bR ATHHAT
Fel AUG BTHT [TIA[EaEHT ATgITH ITHIU FTTerd
B 7 @ g | gEare qaaedr gudd @
TETHFHAT T T JUTAlRl [qeaa-aar gdal 3 |
HIST STAfa2d & JAT FHAQH TAGLT Praeedl
ATAIAHAT faveimer o Ty fefstad uigame qer
fefstear 9z @ive #a%w wle TQEUHT FAFH
TGHT IATERV & | TE 7 HEATSET STATawqd Fraehl
THTEEA a9 HTHAT 9 «TE] FHIE 9419
HUH! 3@ | AT STFUEE AGed T AAEAT TS F
FRHT FAFER Alches FeHd @ | A1 ITHI
T JATER GRS T FTTT AT ATar ool
EHT 9ARI Wad fad A TISHl A9, | a9
[Tt AATTdT AT BTHT THIAR AATaTE FTAR
T S B A AT TR AT v el Fearee
formre weTEdT B | AfE @¥ degwl qE SHLIh
HEE] TH BTHI Gchel A beald AT AT qi
SAFITHRTehel HTHRT GAIAETIT T Tl SiwatfoTazept
U3l foq aarsT AfhuaT &9 yedTad HriEHeb!
faeeraur X yTATHEATER!  ATARHET  HAT=EIT TH
FibT B | TTATHEBATH STARHAT TG HIHAT AT
Tote fafadre T afeardr s&mr e e fataa
ST T FTIAATS ATIAF HIHAT ATT G=ATAT T

TFG |
TYTE JQAT T IO A Aaaige :

fgaEAT e WUH IURRUEEH  HAT
FARF! Feawwy fafa= forfaser SReTas smaeas
TEPA | TET UIEHEE Higdd fARiAr wreEne
@ite U g SEATs eTHl ITSadl ETHT A
TaT 9 TEE | WIS QA AT A @ies Tar
SYFRIH!  HHIAT FFAEE Ak @iw i
AR FFIAT AR GTITSasl FTHA a1 HaTeh! FqHT
givg AT 99 IXA0 AqTHE a7 YATAT BT der
A FHST TG | Faud g fafaer At

P ﬁajr e

TAPT T | T AT T ATATTAT Feeibral SHaR
FEAI AT FFIAIRT BITHT AN ST=aT sl
HATHT STeY fahl T THT U T | SITEXTH
ATNT A IHIA AT Feaehl AN =Mled SHeT ared
AT ey, fee TR, a7 afed g
TEAT IR TG ATATAT RAATISHT IaTa
FHFAI AT H=T Q. HATRT AT THl e
AN AT TSfTERET TEHATAT AT ) | TET FRIA
el T T9F IS HedIRIAR WY qred fafae
frwtar wrareme | @fve T Tivuer R, st
T gipaT ATFTHS |

JUITAT TR MAARE (AU

qTE Jesiehl JHLT :

BT & [9gd gumerel A w1 AR
U0 Fegehl (9 o AR T s | &4 fawa
Fx Fled T B ATSHT TS A M9 AL
Fdare fogmg | faua dmew fafe ar gwered
gre faq 95s | fova #Er avefE fama gomedn
AN JAATHT ATqT HH W dfeg fafa= I
T ITEAT FHAHR! AT FESTIAH ATAI AT HH
Fod g4 TR | TUTelT Fererd T faeraepr gedmar
AfIFTH FHT IJUFY AT X afg 9=l oe
@ e X ASHSS HH I HH JTITHHATHT
JUFRIEEH THIAT HH FHR TRTTT TE&T & ¥
JATEAR! [qeaaAradr  HIH T dlear gratasar
g, | g [Aerd ¥ A= e S Suah
TH TTTHAT THN I T g4 | THISH (Ham
SIFEE (A [MR=IR = o W= AT Jurred!
e AT afred Afred~aed! ardl J9%g 57
T JUFUEE Ydh Uk JhaISAHT TR IUHTeh]
farsaraeiardT e | yorrelT G=rer 1+ T safdmerg
JUFIEEH THA GHR ¥ fdfraa dfe=ae ded
T THT BT TTAT FHT GARET FAEH GAT
& ITHT THAETH AT A Alhrs, | TTHIUIEEh]
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HAAT THE AGUAT (q2@e FoAAd T a7 Jorred!
foreor 9 g9 TRt 39T W & AR E |

AT A AT A (HRT JHET

faT¥T=T STHIUIHT (AT HFIAT AT (AT ShaR
AT TRTHARTATA IHIIT AT FIAAT FATATHT AT AT
AIATST TH AR AT AT AT
fceT feuert grg | (ATAT HFar q97 RIHeTETars
faRd eTHIel 3TeR 9Tl TRl AaedTd T 2Tl
AYAATE® T JURUEER UHATF qal Y& I
THS a¥ BT fq fHSaesdrg qar WA 9
TEHITHT  ETHT FLAAEE T FUF A1 T da%g
TAEHS, | TFAK &THT WTiatuehe® qod g q8e, | eTa
WIRCERHT 8T T SIHBR  SALth AATH BRI
I AGEIH FAATR] THT FHAHT AATTITE TR
IR TH IRTEXUEE G | AT HEASal STardaad
He T JGUHl JrgHah! FHHTAE ATHI THIGH
[T o T HHA T Il qq=AT a1 FAegelr
AT Hroehl [SUUSTHT STAAT STFAT WU AT
STFAT T THUR] AT AT FArSl [Soidl gl
TS AUHT HiaAe®d ATEfag ATHIH T TH
HAEIT THH] IEE0 G | BTH1 HTATY SAHTALTIA
Tl BTHI ST Hed =H13 I Aqedl ATSH e |
STEE :

ETHI F&T T [y are & f@ws 9 eTHl
faga e®Hl T8 T AMAA I STALlchal A9
@, WHT GHRE ATIRUT BTHIS qTAAT TE AT
T Al FHTHEH AT FAATEIH] aoid Faedrdq qi
T | AT SFSTSH THTETH dv TRY AITHA
T FEedT a7 AT FAel R AT
fdfrea dfreavwg = afeardt aepr 3f@es | A
JUHIUIHT AL [T F AT AT BTHIA ATRAT
grafaear fa=e T ATgfAeTeEoTRr ATHAT ITHT
qTorl BISATSIR] HRUA AATALTF FTAR ABI T
qAEA] U TGURT G | Tty faebrer T TR
ETHIS YUTAHT Fa1 741 i (aarsT=ha Sl S
T THIAX &THT TRl TR AR GEhals, |
Fledd ATHAR! ATHAT T Hleol Frarderadl T
Bl BTl SAQIehells  WIAaH ANl AWTH
HIXITHT afd ¢ (TR FATA] AT T+ =Aq
TTATEEET B | BTHT AA9ITch FAFergehl fTeiar

Afthel Td ATATATE THATH AT @l a1 Fema-
THEF! FHAT AT AT FHATRIDR! TILATIAT T
AT FHATH] FIHT T Tagd | BTHT AT e e
forara esrmr afe fageft fastost @R & fawe gamran
AT T T 1T FIEATET AT TRTSTEHT o |
AT BTHT AT AT ATl ATArATA Alferesr faqHT
ETHI THFT Hed RIS I g4 qag | 8190 a2
Freedl qured ¥ qUq g9 faq fafag wworer
AR F(ST ge TRED | FaTaAT eTHier T e ¥
FAHTTAT BTHT AT HETENE UTs fade sifarsrep
AT BTHIG AFRICHE  Fradl qrd A Feqa
HAET B | AFH! AT SATASTATRT (AT FHT 3@
T AT FETATRTATNT =ME STAeTfchepl faqebrer T
FHANEE ATATSTHATHA] GaTsal ar arted féar “gram
ATy /A T2 AU AT ATe IEhl ARIAT T FFerepl
HTIRHAT FHAT @eT3 a1 Al fad T T4 | &6l
SAYTRh AT T GEIIehie qid Faaided
[T9TIsIare! FFAIROT FqAFIT T IRITAT (e
T, AT FIRE FATSS FTIfear faeeor R
AT Fie faferey T ¥ qaad fageirer 7@ e
aRYTETET o= TR AR geT fadroser AR
T YFe qAArHT BTl hIH FRATE] A ders
THRAAIAF TFI TH TRA glall THIah T

FTHH FFATd g FHHT AfTH BTHT ATl AThH F
ATH WA B |

=

fraToferT |fredr araTEeit 57 sarsrarsr i ge e e
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fdga R e Joeplar (didiv.)

q. faera @fe =T fe 2

for &, R0%q AT AHITHT TATAH! [ &rrAT
ASTHT THIAFRR (AT T ASTHBT ThaTE TR
TART fagd fa9mT, Fure fae@ waiRe qar fa=a
faeprar @fwfdes ATRT g% sTuaT foaT | s fasr
Fole AT A1 AEE®b AAA HIhd fagd faamr &
faeprer Afaide®d AT A T9a= TR0 T91d
faed FUReTATs TSAR EQUity T FTHT E¥ar=aeer
T ¥ AFATS AT [aTd FURTAGRT GAH0T T
AT | AT IASART AT A (FLART TEGal AR
7 faea g% a7 g 9 geariteed faxia deemeee
WU AFAH FATAAATRT AN Fo=[q & T BT
qo FEAT MER TFd FAT TS T qohrd fawahrer
0% I AF 9 Td A9 fagd yiueRe WA
AT | A9 q=@ grtgeRRer (A.faur) @1 TeAere
ferera & TSRt THITUFR T3¢ T AIh T FART
g T Al |

for & R0¥%9 1 Al gfRadwaig Sariesd
fasra U9 0¥ SN WA | 79 UF AIhd AqTele
foga aer Icqred, JaRe ud faazer e fosl
&R JASTHT HgTedeh T FIAAT AN GO&d AT ¥
JATT FAH &bl AR THMIPR T THILTHRR
gl (Monopoly Market) @l &HAd: 3w 93T |
T IoqTe, TR U [adRordT Teb=ial fFsil e
JaeT GeAT T (9= &l AT, (G Ta F=mad
™, AT fawrEer, fafg ¥ 9tear uF dxaresadn
TS &1 I T AT AR FFAF THTHI FAT IATaA
Frafed fHoATEetr A T IR Faard T e
ETART TaeT TRTSAT | T JCATGTHT AT (oIl &TTehl
JAfEATT EaT @HIH TTHAT THMIHR [qaadl TR

* 3o, FIT [T girEaEeT

A2

IRfGE A

(Monopoly Market Model) tee shar sr=ie (Single
Buyer Model) #T FqT=R g9 AT SH A=A H1IH
T | JERY q9T fIave AGEIEAT AARTINE FAAT
TGP URPER  TEH BaT AfA G B
e 9t @Htta® FOAT Single Buyer & siHeT
frafe w9 amex 94T | q9d FIAT IATEGH ST
STl IcaTadesdl Juledfd g4 a¥ TR ¥ [qara
TIa AT g qUR [Nl IAEHEEA  IdTaA
epl ROl fagd F.faur e Single Buyer @1 FUHT
Gfvg T FFHT TATNHI TG gl = fq 91 Foasir
ST FEEHTT Jaqad fggd @iRaerr T aehTar
T ATEeTE AT | .19.97. o (11 faara Seamasresa T
e 78 wEmTarars “faga afe wwear @dg)”
A= |

R faga e fi awRiar SR a9 2

faed T R0%e @ AR W ATEAR
fae@ &l Iaared, JERU ¥ faaRu SeaEE
fsiT arrept Jatedfa g &1 9o Jaradl o aer
“giqeaaicas® 9% s (Whole Sale Competition
Model)” #1 9= | Whole Sale Competition
Market g=mer= wuais Single Buyer Model @t
AT Ae AfqurE fawued gq ¥ @dae g
faed faavwr #odEEa fad o9 aware faed
Trq fasraer AT Ugd Feard Single Buyer
AT faed @ied TERIAT T TCT I qaET Ead |
TR qfeeT SJeot@ 9T & Whole Sale Competition
Market =mad 79 [HIHET ¥ R S=AEs
TIR AU FHRAUEEE Single Buyer Model
FTIH Tevg T fawd @iea faht awhmar afeT Teque
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¢ o3 a1 faz¥ (Take or Pay PPA)
¢ 3 T fa¥ (Take and Pay PPA)
g) T e famreet geBia (attribute) T smemET

Gieg FERTATHT FHTBL0T TaT
¢  Round The Clock (RTC) Firm Power
Agreement

¢ fuedH AT g FHAHT AT AT Peak
Power Agreement ¥ #fg&ad AT
FATHT FareRr aT "7rT Off Peak Power
Agreement
¢ g R AR T9CH Non firm Power
Agreement geATe |
M) GHATATIRT ATTRHT T AR
¢ rEr safaswr (Long term PPA)
¢ rar srataer (Short term PPA)
¢ GgHT sEfaer (Seasonal)
TOATETAT ATHT afe T @l Aatael I et
I AR ARAHT Y, T AT WAl TG AAfaRT @ied
GERTAT Long term ¥ Y AT W atgH @aivg
FwRIar Short term PPA T afesor TTivaerr & |

¢  woend (Fall Back PPA) 39 TeTel IhidTaTe
ar-aror faRera o d QR dudfs aeRaEe
Fle T T T |

¥) @RE  URHER]  ATARAT @G FERIATE
TR
THIICAT A HAFE®AT A& a0

T FAT ATUYTT STTHT ATATSTATRT &THATERT
AIRAT @RE FEBIATRT R0 TRTH 3 |
T AR -

® QY U1 gEA STHAT UHT ATATSTATE S G TR
give IehIar

¢ Y HA W\l Fel  &HAl  HUH
ATATAATEEHTEH] @iE TR
¥) IR Th[THT  IATHRET  @RG  FTERIATH
AR
¢ et HeTHT g el R AT
T e @fve qeniar

¢ faaelt HamEr g fqeeft @@ (FDI) &1
HTATSTATRT AT TR @G GFR AT

*  Iaely 7 fagelt tafsa e AmarsTATeRT
T e @feg gwRTar

A Jeeifad aRTHITAT Tedeh aiTehl fatersaar
gitg TERIAT g7 G aEHl AT @iRE ERTTH
fafa, gbRar T ordE® FMET TERIAT TS | ST
el AT AT @iRE TERIAHT @Rg @°
Feefl T grg R faaelt @A R 1 @feE
FERTATHT GRE 3¢ AHNH SAHT E3; |

¥, AT yaEfaa aite aehaEe
ETATE TUTTHT AfgepieT @RE qehidEs
@< a1 fav (Take or Pay) STa#T @THI tafaehl AR
g TH B | AT ARAH! PTC & rar sratue
AT af @t TRAT IUH B 9T HASATE
TRt Ui R FT @ikg TRRIAT TUH T | T
Y H.AT. AHATIEAST AR AT T Y H 4T,
a7 & STHATHT ATATSTATHRT AT TETSg TehicTehl
@ivg TERIAr g TH B |
X, GRT Fwhiar qrerr it

.9 AT ¥ PIRATEl
¥.9.9 yad®d HagT

faera @fea fershr TenTdTeT =T Tifreeorar

farae &dl T AT AT Telgeh FFaaTel [FATTaRen

PSR G T (e 97 T O+ qaedr &

q) I HATAT AT ool TadTd Al (U e
[T T STER) o Y& bl HAETT HATATT
a1

) HEIABI AT THOT 9

3 FHEAD! g7 9T qAT el

¥) AT ASTYE [AqRTEre 9red Tehl 0T
rar T (PAN)

W) S ITANT FEIRT gEAead a9 q # geafa
E|

%) W ST FERET Sep AT fatad g
atqara 97 (Letter of Intent)
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©)  UF A MaRT TR aHIiTH A
SR YRTFTE arararirT 9ew (1EE)
qIT ATATERNTT GG Hedihd (EIA) Il
gfqaael AT T@rekd Hrae=r (ToR)

5) WeT [Hsst &AqT O ATASHATS HAT
ATATERUT TATE HATHA Giqaad qaT [eRssTepl
EECINIE

%) aTSATRT Power Evacuation Scheme

q0) ATIATSTHATRT TRITIAT AATT Gideed

¥.9.3. &Y Tt

faer @fva forshr TwpTarer o faee ot
g AU, Aferg M AdrdT aar I g, |

%.9.3. HHEr TS
FUTSTAEs fob qrEUAT faga a@f-famr awmmarn
AT B AT TeTgT | AR HRETE AT
qETSd BN AHIAA, UAtg®  FAATT a9l
qREEdd ¥ faed @fvg fasr qeRTdmer qerEr
TAR T BT AT FRTSATT AATT TAT BIATGA
FHIT, TEiaF AAIT TAT TATAATRA  HHAT T
HET TATE qAT ATAT BIHLT TS TS, |
%.9.% Y[ehbl TN

Fufees T AqUAlE qET EEHETS
ATATF Meeb A¥RTIAD] AT TAAR ARG, | fa2gd
@fitg forsT TERIATHT AT fAaeT adl IRISH 3T
Foil foera IeaTaaeraid T UTfaeheorel Fe srHIfSTHE
sTe [ qORIAT qEig FRAET oS dersd
g |

F) q HITETE I STHATR] ATATAATR] ATHT

% 9,000|-
g) 9 FmEre g ¥ AT &THAT IEH R
ATATSTATRT AT &, q,10,000|-
M ¥ HATETE IR 90 HITETE eTHAT qFIRT
ATATSTATRT AT ¥. 3,00 ,000|-
) 90 WA i@ Y HITETE eTHATIFAHT
ARTSTAR AT % ¥,40,0001-
¥.9.4 Sy <t

JAgHEwATE TIFIERT AN AU ATAREI
Tk ARTUANS (otewmdl fHaed qa IqmT &rdr

TYAT AT T FRATET AT Tares |

W3 faqa afte ey aeeiarer Rues
faera @few fosr TwmTaTT IbRaTEEATE
fHTER ¥ =0T fa9Tee TR FRaTer g,

Y.%.9. ufEey =R RS demae qen

BB CIE eI R

afedll =ROT A=A BETATT AATT FIAATH

FHA Maed AT Y AUHT FETSAER 5k 9T
TATHT AFTT T FAAE T H1T e, | afedl
TR I BT BT O [GTAT T TR, |
YRR TSN IR UTTeaer eud qdn

TARTATH FTY

faquerTa fases afemfaa giatas  seraa
qAT TARTAATRA BT ATATSIATRT GTiaiere TaTehl
fa&qa srerad qar qArEaars W yiafaed gideed
TAR IS, | IIH HMI TR qitafes giaae qar
e FE HRE ¥y faTH I e

qITatae ATAT TAT TATAATE BT A=
TIHA: [ FE® TF TS

%) Conceptual Layout @91 Design &1
L]
g) ST STaeaThl Aeqa=
M) AR TeTehl ATAT
") Electrical Layouts %41 sfera=
g) Cost and evaluation %41 g
IURIh GEIwIET h GIAhaT 9T qwefed
TGS AT THINTH TR T AR TR, | Tagehel
AT yfatRareedrs Ifea s FHEEd T 99, |
TILETT IqA THEEeh ATITHT AT
HATA gfdaaTel faeauer MW HE wEEdl
TS Jiqaad TR TS,
%) Hydrological Parameters

g) Electrical Details

) Power and Energy
R WA, STHATERHET ATATSTATE®Hl AT

fagq @ite @ Afa9 F=ras FHaa drebe
Posted Rate @ smamaT g7 Tl B | a7 Y 7.4
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qwaT F¢l SHATH ATASAEER ANTHT FiTHA
(Cost Plus) smamsr @fvg Feenrdr Tiee gaT steeasn
HATATSTATR] AT Febd T A= gfqawer gred g+
T fasra @fve @ THT g 9ETHT GEAfqEr HeRo
T |

A qI FrEEE wY fETHr FEe T afed
A TR 7 |
¥.2.3. @it =) Connection Agreement
Connection Agreement I & | THT AT fa=rd
TR faamTer Sl =RUERT HdT GHARAR ST
F A TS T Feateaa e (A
FATAA faanT a1 getead g d. aaa Fwrae)
ATAYTF FETSaes died Connection Agreement
T AT ARG T 93187 | Connection Agreement
TFI A [93q TR fA9HTAT 9T 8+ e 9o fad
AR ATHTE TRUH B | Connection Agreement T
ATNT ARG TR GSSET [F BRTSATAE® FATT TR0
TITIH

F) AR faeqa wuean (Salient
Features)

@) Power and Energy Table

) Electrical Single Line Diagram

©)  ATgrSIAT &l Location Map

g)  ATATSIAT AT e

=) Power Evacuation Study Report

FARIA TIHmEET Frafead qerad go fad

[ I Fra THHTE 89 9o a1 J9d ane [g9d
AR fqANTATS ANH SR RIS T4 Sa=
G |

T9 TROHT FEEd  AESAER  FEd
JoqTed 93 A.f9. 91T YUTArAT JaTe WUYts % bl
R 9E ¥ JATE g dFg 94T 9= . Impact
Study T fceaad TaR 9 w1 T g | Grid
Code =HIH Impact Study T+ 9Te @R e
UH dlfpUshl ek [as AT Impact Study &
TEI TRwg | 9 & A=
- Familiarization with project

Data Analysis
- Scheme Study
- Updating NEA Model
- Modeling
- Load flow study
- Contingency Analysis
- Short Circuit Analysis
A AATT FFI TR JIAaaT TR T, |
Ih IIAARAR! ATIRHAT Heladd URTHE g dad ad
g8 T g WUHT FAaT UHHE T8I T, |
FAHFIT UHIHE T A9 dF&T  ATTHT
T TagFATs Fead UHE AgT TUH
farera wfea-forsT TwRTaT g9 A9 Y qovd ST
TRTE |
ST TAT AT TRUTHT BIAGED] ATEITHT
qfaurare ISEUH FATRATERH TATH qdT T
JUINTH ATTIAF FIEIT 9 Faghard fears o
T gEitee fawa @fea-font qwRmar qwe T
feetts &7 Fag |
WY, At =Ry fasa @ o
TERIATHR! TRITET JAT 1
TIeRuTehl WEIWTA fa<ira (s rer giatata,
FAT JAT AATIAT HETM@IR Giqite, qeaiead
giettaR ¥ o fa9iuses |fmfag gdEr qand
JAT ATAT HIHA AFATTARST F TR FERIATHT

LT qAR T 1 TG, |

) T HUH FFEO FETSAEE T Connection
Agreement &I TARTAATRA T

) UTfatas HAE TeT T Tifatasd  gfqasd
qFAT T

3)  fae wfve fomt IepTarer q=Er qar T
¥)  TIR IR HEIETHT HFIAThl Gedid fed
Y) AR SR{qeH qhT 5. e qwe
9T T
TEier &ea qo faq firg qar afvg | 7= An
quafy qEafedd FFHET FAha T faq fa
ALIETHT FHEAThT GEATd ¥ B&areR fod & i |
Ul TG TTBITHr AN SAaeaTdd THe Jo7
TREE | W H.AT. STHAT GEIET ATATTATE®eh! AT
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HEITRT TR FRAHNT (HEITHaTE E Tl B 9 AT
Afaor gees afefaa e | AR EEd 9
ATIT 9 f&F AR ATHTH TRUH 3 |
Y., THEAH FaeT
TERIATH! TRl Wiehd q% AT T a4
THIO GPRATE® F¥I WU qe=ra oF.f9 9T o FEafed
Tagars J.faure ufq feeEe . oo- (@ 9w
FAT |A) FT A THTHE STATAT J9T T AR
g | AT THITTHDT STHHT T97 quate, faaa afve-
fersiT TR FF=T TS |
Y.R.% FRRIAHT EEIER

meé‘l'lﬂ“d”l U<t <HA s HIAd
JRTTAR TR AEITET AaRE faga @ famm
JERTATHT g JIaTe g&AeR T TRRIAT G
Tieweg, | TERIATHT g&arer T4 #r wiea & fadtas
THI T, |

AT Ied@d s a0 A=Al FIIEE

THIT AUHFH FAR STAT ¥ T fogd @fea
fershr TRpTAT T T %% fam AFe oA Tfewen

g |

et &fT = -

F.faur. "=ras afataer fafa 085103198
B YSS Al TEbare MU qU FHITSH Y HITETE
TFIHT TAGId  ATITSTATEE ATIRE IR 9
g fafq o enfier auers AR a9 " GEaTHeE
AT 9fq T & si¥o (TS FAT =AMfAd T&T ")
T qUTATHeRT AT 9fq I & ¥igo (FR w94t 9=
T W) GRS 3 FAH TRTH S | I GRS G
g ATdE qUHT 3% (IFAA) BT A L Jeh THA
AR e 9fg fagd sgawn g |

L Y W AT, AwaT T ETHATT ATATSTATE kT
AT ATTAHT IFTRAHT ATIHT TAF ATATSTATR G
@itg 3% &9 TRI FERIAT &7 TH B |
fora afte fr gwntan safy

fae @t fasht wwnrdmer safy saries
3oareq fafasfa 30 a9 #mow Teqg | a¥ 41 T
T TRFRA [TUHT ITHTEA ATH(T TAHT FITE THT
wquar faaa a@fve o anpiar ofF @d: anst gv
AT TERT G, |

7 a3 g1 FAardr @AT FRAVNTTHT TT FIT FTF HEATAT T EATT ZHARTT TeAed HIUF FTTTITAT
FITATATE FITHT 927 T GFAT T GC&TT TRUHT T |

90/ srdarftias ufat faera
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31T | 9IS d IS o
M & W 0.2
feavs 9 TR

PIEC LK

ATl AT faepe 3 fSoem g, Sredr T
| | fasha FUTAl d7ad, fahaan qI eXHHHae
UUF) FUET YIA AEE TS AT A A
ATATSTAT Tl ATl | TE ATATSIATRT FTATAT T
TreT Mg a9 T[T FAT BT | 9TE qUHT ATqe T HieT
HTY TEY °TH Fehehl | AT Heald AYHR g3
QAR ded a1d 9I0Hl | A BRI aar«
for FaTaT et TFvar SURUEE AeHAT3S UTaY
ET9d T qETHT | ATASRE THATIFAER! Fd T
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T ol STFATSTFT 40,000 AT WWH G |

FARUESH! T .9 v, WTFAT [qa0T &g,
"G, dAhar g w7 TR AeTR
U] STHAGE ATTHHTHT TIHSH | JeediEad

FTSHTST ITTHT BT FH 559 AT ST TEohl
ATA B
Jodigd STEEF] Irard G I¥ge
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U4 FEUART T ATHEG® JART 9 A fa 9T

o TopTed FHIAATEl ITedl 3 [FAdel HEH =T

JUIH I |

q FRTAATAT TAT IAYE HHATIETE HUHT ATTH A
I T EATST FHId FATATE®ATS (AT
fa, wiasgdr AfdhAor g4 Afed  ®E«@d
g e fEERr difed o, fataae
FHITH FEAT gal BRIl FFAT THA
SRR §A9 I (A ae AT Sqa=dr g
¥ I SRIHRT A FHART I AR T
a9 |

R ATALTRAT AT T6| TATEEHAT ATIUEIT TTehl
ST HRIAT YO TUHFR! AT aATs Al
datg M3 A.faur A% qaEeuE, AEus
T AATEIIE SEEd] FoARANd AR

FIHET TATS AT TSI T AR TL=ATT

AT E TWIE® fhal T T T T
JIaeTe ATAR FIATR A qered I |
3. AITHATAT G STHEED & A TThT

FagAnRrear Aig fa=me T AfaRaT garsd
T FMEAATE T THUAT T FIhREGT
FEART | T |

TIHT  AAAT  ATHRYUIHR  FATAAT  AThT
STTEHAT fqaTeT ggars J.fa.ur & argaars
TAATSH, Sl @l &3 dRaR, 9@id
TS, TR AT =ffeparR dra, fafad
ferar=or Afed SAMeRT FRETH ATNT TAHT G
FATAIET A0 T, fafad Fnrdmgrr aremr
f&s, FEaur T AT FIATRT FIHT fAR T
AT bl i\'>h14|cb<'||“| WWWW?
FEIANT T |

g | TR ATIE AU T GEIANT I
ZTHT TFU FHANEEH JHE STl I8 |
T e BRenfirer gate cfas smaeas g |
¥y ISl HiesgeTe 9 Fretger 7 3fEra
FIH ISTTH! g A= gararad 3 |
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ferIn wEe THEIS T qEeht AT (T

TSl

warer ferzga yrfereheor ST fagreet AT
T AUH @I TR F4T &7 | Jare fa=a
TR TS FRPRH TFIO FAR () AT,
TEUTeTT, TR HUHEARTH AT TR ATTeId
Al IR T df@ 9=l df¢ STadrars (agd
AT IUAH RIS A& T H1d T TATAAT TR
BT JFS  ATRAT 49T THITTH TTEehells TaTT T
ferera T TEEAT T SRURT gl AT FFAE A
THHATE G fafqa $96 |9 g STl g |

TATAT ARl AT BT AT dRER 40
giaeTae gig TeREsh! B A 3T ToAdg ATSATR
3G & d&F THITTH IATaT g AdHl AT Jhg g
Febebl G RN BRI AW T AT AA=qAd 9
ATSATET dQal FHAT Tohl @ | [Tl qardra
HIETT AT AT ISIh] SHATATIAHT AT HET
ISIT el ATTITATE TARCH B | @l AlSHIST
=TT T fae[dehl ST aersd J Uk | U
Bl 9 AOTeHT  faRa STmEd T Y@ S e
qf SeAfara 5 &7 |

AT fagd SRR dersd & THus 9
TI QT G ¥ APl HTATEIT JeT FAAR &7
foerd SeaTea®r =T gigHr FRF g | AGHT A1

T, ATSTAT T FTAFITAT ATITF ATAHA g A
afT AT FHSIK I8l e, |

forga ST Afa @ sEen

qqT I AR FTET HUH! T FIRT ATNT TqTe
fored ITiaeReor AT FIAT TAR HUR 9T THHT
AT HeRAThl HRUS o f.91 %1 gfafg ¥ iR

* FUHIRIE AT oo ToT Fierar 9T
** GGT HIFT, ATIF e aor T T

OO HURT *
WA WIS +*

qQUETHT SYART &9 el g | AfaurE &
forara SamaeeRr AT e fafed 98 a=ee

~

HALATAT TRl G | [agdebl ATl gigepl AT

AT deTs [aa daTdls [aeaR Ud Tl ¢
[Ie@®l T8T FAQTIAH] AN Iodad, TARY a9l
favor et ® T Afauner faeed &,
FAA AR (AT TIFORT T FAMURT g
ROl TEhIRT ATAITRAT TEhl B |

AT T2 TR ATEASIeh G AU
QUETHT HFANAE §T AhHl S | AU TH
FqH AIANIF FATHI FTHT TAMIT g AR
TBTET HAANTH FAAT THUHT FoTeAbewh! AIh,
T FAFN (Maehedl HARH qad, AT AXHRT
FRAHT, FHARIR! I TATATITH] FHATE, I
foad =[@rde, ATASAR SAle GRAT T HATEAT
AT FHSR, Radal ATHT HATRA, AR
FRITT, Faecepl T ATAE Hed THIATSI g7 A9
TITHT FRUEE Tl G |

BTATFH AITAHT ke [agd Icaraddl S
BTHAT 0Y. ¥R W@ B | g fgare oo ]
ETe T fUeerievare .y HIErE SHAl W G |
AT [T TR OTaTE YRS, ¥ HTETE ¥ Hoil errere
Q0% FTETE B | Afeet TeTaHT Y q& Ffearar famra
AT qATIT Febehl AU [q2ARI ITANT AITAHT
e B |
{9 HeY@ qHESH Gl Sqaen

qurer fargra ifareeor faea soa=araded e
THIIFR G LT &7 | TIrAd Jearrad fasqaep
AT 1991 AR dTebebl AT @ieg T a7 fashr
A fa[a Heee MR ARt (iR T 7w
TH FGEAT TWH P | Public Utility T FTHT Teehl
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Afa e [qga " T a TER [F9d He™
[THTEel 040 FHIGH ATANTH] HTHd a0
g T 99 gEdE EH B | [aEd T R0%%
F TR ¥O F AIHR T (990 AEqA (AR
frramael 040 1 a9 & AT qUHT AT ST
FHITSH fa2a Heeqe MR g9 Ta @ | T8 A0
STHITSTH Tl @ikg &Y ¥ fashiex 4= qesaan g1
AAITF B, | (92T He o (MR &l [a2a Icaraeh!
FemTe omTa, afeafaa fageft qemer fafw @, fa=a
ICATEAER] AN TANT & Gl Hed TAT ATHIT
U7 U Ak ¥ FEeId ATASHAA] HT Y&
T a1 Sl @Ar T fafaa S quar fataa
JERTAT THAATE ATIR a9 99 FAAT Gz 90
af 1T AT H FEAATHT AR ATIRHAT T3
g Tehehl S |

Ffaar @ faea "o faaer Q9 auEE
JYTATSTT F9YUHA Inflation Rate, TATAT GoHT U
qig, aeal AT anrd T faafqy S quar
ARTA, PPA Rate ®T &4 Hfd# Jhg &l BRU
IRl ST sraea feafen faua w8 faaa
feafq @EhREe! B | TE WIS ARl T faaa
SCITEAH! [AT=RAT ¥ TR qoAT [qazor qureres!
qafedeor ¥ R T @HE da9d g e A9
¥ a7q [T 7@ are 91 dFeIrEne [eRed g |
TEAT TIAHRATHT ATEITHT IIATH e e i
TEH G |

AT E B ANTAATS B BT A 94 gfdera
arTa (fa=a @R, 2ars, Ided, [=a arard St
ge) 759,91 F ATRAT e aweT arfer e g
=g F.fagrer Y gfqera anrd (FHT q9r
FATAT HAR T FHAN @) F %A AN (AI-ATHT
TAT FATE T | AT TART AT BTARITACTHT
TEd FIR T FATAHRT LTI el ATATS
T AT A ATl 1T FTIABLOTehT qHT FaATel
FEARITIAHT AT A AT TedT § =TI FeeeT
HARETIAT SqHH T |
forgae e Afa geraan: e fegwm

EART LR T, -
%) AR e (Cost Plus) fagra

of Service methodology FAMNTH Base Rate, Rate
of Return, Operation and Maintenance Expenses,

Depreciation, UdH Tax I dRl ANTd déﬁ LKl
I (aRT i |
¥ TEGWETIHl AT (Performance Base)
feer=:

FRGHEIEAAT AR [ FgTTAT  ITHRRIH
Heagd, IUAh 9 ¥ ATIRET ATTLABAT ATfaehl
ATIRAT Hed (IR TRTH &7 |

7.f9 9% Cost Coverage HTIRHT ATod gia
afe fa9d @RTT ¥ Q1¥0 FT AAATHT BT A
9iq AfAe fashler & ds T91 d7 AR 94T give
¥ o1¥3 FHA T gfd A °1ar & QIR WH B | A
e 7.f9 9T A% STeErHT H=ed g4 Afadd! AT
foera FaTehr AT FH T I g5, AT AT ke
FEIIT T g | T qAT HATH HAg TIH A
AT AT e PRUEE [q9d Farehl IIIh
ARTAH AT T bl TRATEAAT A &I T
e ST faaaer faRT a¥ dersd 7 € |

9T faga gTigERued AT A 0%90%s HI
0,03 %Y A= Yresears fa=a a1 T=aua g |
fos@ ST SN qUTAHT WAl dfe I,
TG AN/ FAFREMT T qF JANAAT @Id
ARl T | TIAITHT BT TEed Tedhes WA BT
IqAed TSR yard faeerwer FHEITE 0 Al
T @Id T YTk Hd 93 9@ g7 Mg, | e
TEHE FATH 0 A ITAN T UEHewars
Life line START 9 YTesh AR fazael 9iq sors
T Jig A9 TWIH X HAH AUR AfAIT
TET UTehe®dls Subsidy {65 IEd ITed ATHIA
TEAT AfqedTs T THA ATHIE AT THN SgA
7.fa 9. @75 |1 SRTER IHAT TRIS(6A 94 g | Il
afvardrer fesererar F.faar ¥ aug aemeg ¥ fed
T @ |

faa ITeThTeTe 9 @i fagr=a e
TR AT JYT TR IATh! Ffe ITART (Efficient
Use) &I WTRT ErEepliad $TAT IJTANT FA13+ ¥
GLW-II‘(‘MS('-\(’HSr AT STILITITHT ATHharR a_"ﬂ?: Eri:é'
ANTT 9 HAgedre Il Suded 95 SIAN T
TEFewdls ANTd Heddh! ATIRAT T ITEhetwdh!

79 [agrAT [a9d ATqicel @ &+ Cost

o i af ﬁajr S
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EHHT [a9d Hede i Fe qaedr WUAT Afdieh
IS ITAS § e THIAAT Fel AR X s #a«
T FHINTH (AP HYF b FTART & AT Y
UTEh aUHT B ATaiHd & |

A d UEE AdrE STANTE HATIRAT
fafr=r qewr faure T F@r fagd SUERT T
TEFATE ARG HeAHT IIHER aATs [aedel AR
AT FHA TH IJTANTR ATIRAT Fel fa2q
gud T YTehdls AT HAHl [Fgr=1 (Cost Plus
Principle) IHITSTH W@ @] T 94 g5 | HeAH
IR YTehaTs [T ART SHALATITHT FEANT g Y

gfqerd AT HAaig T AU qUR g | 4 "9
FHTANAS A fa.9r % @eer fafqa dwe | Tgq
AUATY el Iqerd Fedi A+ A99d g aiag, |
THHT ATNT [ 1. FEART AT @TehT, TreTagar
¥ FTIFAT T TR G, A ARHRA [T TTForedrs
g fEeTiAaeT T qR=Tad T FhAT TITAH II
TR AR T & TS |

foT U TR EHH I HE e FHTATS g
THHRT AT a2 gl fadig sa=an A=
ro(eh feafedT Rt 21 | BTefehl Hed FATASA .
1.1 YEIE STHIGTH ATMFE R AUHA A 99 Teh

HeAH! (MR g A€ &9 b1 Il AALATITH
A T AR FEAFITAT eI T g, |
@I, ATAATT &7 SHeAT Gegferdd e o=
AT, AT, IRATATE ST &TAT FIHNT
g Tl Hed MR aTd Jedeh! [Fgr= aHied
7 & THAT AR R faR T T g @ | A
g Fpur F.fq 91, /5T Areitie SaRanaeE fHare
FT TR FHT R &7 |

frren

F.fa T H BTl fagd ARTART ATARHT
FRIHT 97 FH{ag (Break Even Point) HT STadTd
FATAAR] AT Fa Y0 giaerd a=a #eed dig
g1 O ATALTHRAT G | ANTHT ig AT AT, =
ATl TR a1 fasa faear T SR 9
qers" fagd ToIred, YERU qur fadRa Heerwl
FRIEEH! AN T IS THA HE AT 99 i
TR A g1t fafaa |d afersl sqrs= T a@er AT
QaTiuerT faaa i § =fewst B | a7 e
BT He 30 giqerdd Headlig T +.f 91 y&e
T afq faRE wewd fAaRor emmrETe A R0

qa&dTg Cost of Service T ATITRHT Break Even Point
AT @ T HA FHTANH T T qoqe=a araaara
faga fal ¥ @ FHEEE  (Auto Adjustment)
g G AT g9 GhAl Afaurd ww fqeraen
HE TTE I AGET T T FLAT FAATHLITHT AT
ANTEYTA qlEcarad Ao el avh qi Sidrd T8
G |

Ffau garwr @t faud weae  fHaRw
AR faUepl fagd =[@rde e, [@ad Heed
FRIAT FH T, [0 AlSerd diieUe] HITEUSHT
TqET, FIMAE T THT RIR G T3, [avTdet
farera @fvs TERTAT TARTETe T 98 T, Sfaerar
g7 faga @t qwRmamr graefl utFar soere,
framonfum eSS TEAE GEIE T T @
feamae fadeadl qar saaearae fearae yarasHn
TAH = & g WX HF G T Sl [arqeT
e e® TaR A.fa.9rd gfqagar T FE A
PTIVEII TET ATA(Reh TETAT Fhg T ATl JTHTT
T IIIRRoTars FeATHeH (a9 FI8d R g
e | Fdl A=A FAHC AR A ERATIT ge
TR HUAT A [9.97.%0 AT AT qa9R qMiad g1, |

o

R A9y TRY T N RS AT WO qew fAw
AT [T FEATEIHT ST TRTE qod AN bH!
= 6 | I g feAer AW
e T F |
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<ot TAT ATEF qATHRT

THE T T GHTEITRT

TEAEE

fqaeor qar YEE  FATE H@T IEd

A ST qTHTITHR] AT geeal  STHITH

YTedhesdls (AT Ud U fagd Ja7 I9aed
Req |, fama fasnr afe I 9 dFa T
TETde (A= I 21 | fqaror q9r Jed ardhl
JUITAl |EIEHU AldTad AHA d9R, fqex ey,
fafers, e "ea, ez Rreprad a9r Ferae A=
ATfe TR T AT T HI GAAT A (2
UTTIRROTAT FERA HXd T 8RR FHATIEE T
HF TSN AT FHAT (G TAT TTeeh FaTHT
T I B | faaR 9T ek FATe ATRAT qra
SIad SATUF ATRAT Faed [Hare 9 yForeie
9T af JeTET TATAE®S TEHT NS TATaT 2ol
sfavg | 1 FATTEEE Al == AR T
AT TRTH 3 |

q. SHIichert Iteaa aw T

RwEr faaRe FreEwdr el FHIH
FHATEE THURIA TAChebl BiAT & AUTETT
FTIEE AHTH GO TH AHET TUH TETH 3 |
fe.arfe. Max Se™ Metering Unit Connection
qar C.T. fqaze®al Connection ST&aT Fagaeire
FEE T TARH! AAEHT TF I qgow
FHARERAE RIS 9l Connection Searl
9% @l Unit fafas g7 waes dfaws | =he
TT AT FHARIEE (a9~ FRUEET Tel 9%
F[ETde arall, (HeY RIprad qar 99 q I9R Fwar=dr
[AtHd FEEE JAEHRT TTH] AT &7 Tahb
T FEIHT LT S ATTTF G |
* I eedeh, quTer frga e

T FHAREE TAT T FHE(Id &Fd T3,
TCITT T G&AT T, AUHT T8 FHAREEATS T3]
pool T IET HTd RIS, FTfalees AT THT TUH,
AN TIT THIRR  FHAREEATS  YIcdTed
TAT RERT TR ATSIH HUE® T4 IqF g,
TAAETS T, ATFI [TFHETT EAHIIIEd agd
T TIT ATLITIAAT ATADF Tad (ol T
FHARIEEATS TV T NAdH o5, TR
FATIA TH A& favg | [FRT sdl Hed
performance indicator &l =[ETaeHT HHI ATA
Fhad g qAT AMGF TF TTAAE AR
AEARHAT FHAREEH  TeATdd T GiTHd
HTIRHT FIAHT TTFHETT 6 T6 |

R QAT FATH AT~

faaRor yUrireTs 9EW T ATaedeE WHA
FFIR FEE AT SAI0T AT GTAe® B Al
qig W5 ATIRATS 9UH Transformer g&eT &THAT
Fig AT TAT IARTAR S, AARASS AREEH
Upgrade I 93T siaahl A9Ta dATed ATIdS aal
g, U [agd faaver 98 ¥ qHeATd aHERe S
TEH @S | ATed [AEARHAT TSTeH AT
AREE Ydide FerEae aehl Ters | AU
AT R A TAT F&H ORI TF qa faga
fIaer ®1 T ATIYAF SAuie [AraarsTT T Ehd
Folaehl qRTITAT Te¥ AT HIH T TRATER AR
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Financial discipline #STEal a9 @] T 94
afEws | @ AURT ASEH BTUEE WUH AATH
frafad o mee T aAEedd Sl @™ I
qieaTfears Heafed T 9 dfawg |

3. 9ear faea <Erae

faeIa =ETae afetad A=wH 9 e A
QU A faed Iiaeeurel AT Fa<ar qad g
X ~ QA = ~
Tda | fagd =Erde garad &+ uid &5 JHEH
TG ATWART iUl WUAiq  AUferd g
qI9e AHbHl T f@wg | HedrHT @ieg HUH
forgd 3534 giqerd I¥ =[@Tae g g UTTdehurehl
AT AT AToF TUH 31w, |

yiialae =[ETdaed THE FRUEED AATT
el YERU qu fadRu ArgAes  AcAigd  ArH
g, Predelhl &HAl |Gl ATATTHT HH 71

RICY) RCIY)

2 [s ~ T 6|'|' Sfl_ SN E_‘_I_\)]

AR HIES JUITh AIE Al AgH, A8 AT
Ted, [aa=or qUelAT qreaR WraR 9 g4, ArHr

fFee® (radial), Right of way #T ¥@® ENTE®
fapfaa w3 fdabsr gq, Aafda Fadew acfas

=ETae AN AT B A AR T A=A
Sre fafa= geradiive fafearsr wemdae ga
FRIBAT gA9es | fae@ =imr = et
for=r T AT FIRAATATS T TSI FI TG,
FeATgE [ S UF AfEE AT Ao
ST [a9T AT AT IRATAT gues, | fHax
gz a1 =ErEe el ATEwdl AR TATAd
T FETEeHT @idd FHANESRATS icded T
SNed q97 IRd I+ sfavg | fHex Rfes
F At Ffafed TH ETAEE ASH AUH
fravewas ifeg qur fafas gfearer Ferser afan
fag ey Retewmdre e aarsud sag | Rfes
foF qavl TRH, ¥WFk e FGUAT a1 FErEe
FIIAT o FHARIEEATS BT HRATel T AT
g | freear & afqafaaar Sfewar qoe
AATHAAT HRA A THaY R FEET qedn
TAUH! FeHT ey evewars fafa e
T frecafed wieaus | faax frewar s arfae
SRR Yde (e Wl GUeHl a3a =[@rae
faremaT 8% FESAT g7 gt IEIead hew JHEe
frafaa saar yeie Afear srh fafvera g a9

T, HHA AR GHIH TEA, GEEl SHAdad]

Y Y

TR HY UEREE AHA 9% {TSeM g1 JMaws, |

AYTiaiereh =[BTadeh! HRUEE Hel M=, &
qoT (afAd AITHTH FH YTHIT SAEEHT B(hS
T STEvde AT, [HeX arsqre a1 fHex =redrs
g, THez ey qar FH=NT AT S qirere

YRRl STed [Hevgwedl et e fafasg Profile
p A AT fHex freve® 99 qa% 9g e
= @est g lEg |

HT/LT WE®e® ®el wuwr T.0.D
feve®dl SeHT C.T/P.T &1 dRe%ehl &g
AfHel wet Afe fafas 798 FETae aEew e

TEAT el FTd 28T FHATIAE AT TR1S STl

frey fRfeg wa fafdg 984, H.T/L.T UedeeH

T.0.D faez, C.T, P.T SI€M d9T HHA AR Jgal
JAT AT HTIAA TH FI SFFETE g, TNF Galg
faferg v =fe 9@ FRES Hicrad |

faed =EmEe I 1 aqaE 9T
AT TP AT fraet Tiereeorane sfaaret
FGUT S ATSTATH AT Irerd FaH AMATAT FqHTT
afgss | Direct Hooking Wa  wfusd =emEe
Tl TTETHT UTeehadl, ANRE THTS, TTHT
Y& U ASTAaF qdeed] aednT fag “fawd

Sr3AAre aar ey ®r faafad = gqaes |
T T.0.D fHereswr et fae AT GART Ut
TEAT AfCHT FHI ATSS | TF [GUAAT IO AR
TAUHT FHAREE AT I FeTT A AR (e
AlFT AT | ATHATS ATH THTR GUSHT [dTehl
Jufegfaar w C.T/PT e &1 TH9s,
fere T Il e U 99 9de & Sod G |
IO Suaed &l C.T/P.T &&HT gTidid® Alc
af feusrer aedr ey e aEddts e
TSAde I {5 IUHr T9UHT AfPT T |
T.0.D fAa? Se™ 99Ul C.T ez q4m ardeia
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fHeve®HT Hihd  &HAT 9=1 aclel MCB SIS

TIFRATS [T T, el AT T AT

AP TEUH JHATE g [SHIE <[@Tde I
Feg JHEEE 99 SN 9 ATHA HRAHAT fogar
fa srcaeq S dfEwg | fagd =Erae q9r €

AT g1 WU THH ATl TRl
JSISTHT Hivgd A HLATHI AT GRTAAT T
El | YRR [qaror desehl HAGAT T AT

TEAArE Ud (A& Hd MEMd AFEd AT
AT TEAHT AT Gg Tad 7 e 99 et
AT g9 af@wg | ST3ede Hooking T el
FeTae g TrewdT ABC Cable STSTH 9 0@zl
T afEwg, | &TAAT gig, ATHarl, S84arl, MCB
FaAl STEAT HIART [Haad GHT Fiegd ATadhebl
TXHT AUHT (7Y (RIEr W fok st@uar #19 F
TEHT Y YTeskevehl fHaw Rfafds g |

TR FISHT B AT TR ISST I Ted w5
THEEEATE &9 2, T g7 ebebl ar@e | faawor
fafaaTaeiaT Fdrér Frafeg wee @i qauaiq
R ITAAT AHTH] 2 | TAT TEehess HAA
foeI Weed Afaer SA1 STRIar AdH 2GS |

FTATITETHT IS TATIET UTehdl [Her I
WITT TR TEATTHT HATT FIATITEHT TTHT

JIHI AT UF [daR0 ATed AZIEh0T H1Y

YEFETh! [Ha¥ AT TULH], BTHI, AT e

TET 9T B, IFARHEY GHAT gig 9T IR ER
ATE H=THT A& F1Y, AARHIH ATS AT gl
TR 7T UTesk se™, Bush Cutting, a”e® Upgrade
T F THAH RIS T | TET FAEER] [T
qEH U FTIH qUAT HES TR FA A g
fA=rd gw=g | 91 &S YEheES! qray R 0.5
=T FEl el TS S 9 JFare [eAre

FHAR! oo fqaqeur degEdr Iuasd  Agd
FIAMITEN THH TAT Teb A TAT ASH HI&ATS
3fag | ATET TMeFe® FIAATHT &7g a¥ TR
TRAT Tl ATRE™S, (HaX FAfiiews, A=Al e
Al Gad, AH HF gad T AN GIRSHT THET
afgwg | FEAT ygfaars AH HTAMIE BEH T
JBATHT FET AT [avaeg | el JRITarAT aTg

Billing AT ¥ 9g UTeshdlTs HIZEl & =+l SiTe
JrcdTfed TIes | FTARIEY ST T q@lor 9ra¥
TR FH TUH Jehewdls [aavul [aiaameaer

FTEH HATT UTedh [AATHA  ATTHAD]  HHIA
qTh ATEd e T ol dATddl dfdes, a9
AT AT FTaR TR AqA 5, AAATS AITHS

IIAR FRATET T Afq ATa9TF AEaws | e
fefeg, Rfafae wa oo T STl A FHhaTa

ATMHA T AT g7 | ATed Flad el a8
g fataa 3-v feq feanfa ag amea #e

qreteerd GAEefe T BTH FHARIEETE =T
St R T F R TN RSIIRG |
&ATT FATATH] JMEHAY dedewdrs Upgrade
T STHATIE] AT & AT JTdehurest
TeTaeH] FHI AT T ABIAR THqAIar g+ 9
I |

¥, FIAITEr q9T Fiehl TRar AG

forerer farebrame &= aATFaT=Ie faera gifereoret
AT FUH Revenue Collection |1 &ar faq
TG THE FI g TG | T ATRHAETE TIH
iafafae®s F=red g4 TagA | AT A-TSTATBAT
!, FHA TR, FHATIEEH! FaT Jradr, TqTe

AT SAITHT TEHAT ¥ AT FTRITAT AT TR T
qfta U 3 |

FEARET a1 I BRO FHAT TUH
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AHAT ATHI @ | TRANABI [qd ITART T
ATTT FERTSAIT AT BIIT TAITRTTER! FFIwH]
T2 TEThl ATHI STETIUTS ARl (HATaT RIS |
TIFRH! T&AT (AUIEre =T 99 "1l TIarH
T | ST TRITAT THIHT TISET dAXAdTHT AATT
g IR oTHT a9 FAIT TST TUH G |
SRICRIRIEE IS

AR (9T AR AwaT 9o Ioaral
TS | JUNAe® It Hegrd 9ud faeea?

qfd eI qEaT BTSHIT = AN ETeTHT
TMTHT GIITHT HTATHl TTAT AF FRIFAT ATH & |
forra qo avefE fav@el A FAESA THIHA
AT UL AT TR 9T 9fT TS T=rsq
T 3@, |
YT JHIUT AT AR

fae@ Jaamed IH Sfq @feer T el B,
JATEA TR TS ATgdeY T Argd=eare I
YATETHT SRATH GATH ATTd TEfebedl &TH &l |
g | faeelt araer fauer ad@ ardr faqae wow
JURY GIAATHT ST FYRUTR] 3Td qeldll "=~
ot afet | AT T yEwene faEa wErEe dersd
AT FH T | (=9 TR0 Argde Hataa aH
TRIR TEaT ATl e 99 ®.fmafa 3R &M
YFAEHT THRI JUTATR! S[@Tae % Tiaerd e & |
Sel(eh AR AT T =@rEe & e el
e |

FFAT STFATHT Telehl TTS oY A[TIHT ke
TG G [aRTHT LT ST STaeed [SUbT HecATa AR
g TRHl WS AT [GHPT 9T ARAATE ATTH
T fF F Hare | HEST 9T Fo @I qUTCH
q AIEATE TAAH TS BTG T H ATET
ST BT | AT ATHA F9AT Felehl Gl TG I0
g AIMSTIHl THE PR STl HEl T FTATAT

e ﬁga/ 3@
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FAfAET &l AT | faeelt A e e 9t
TG TGS d%F WA AT fad grferar WA it
BT WEREH! GERY THATEE fagd qwrs T
HEAT qTE TFATH] DI JAET HUF STSHT

ATATSTAT FAE@H T fa2d a9 ged | AfE
I=F W T AL farerepr ®wafear g § dreafes
P STH ARATTRT 87 | T 99 /1T &9 #RIE 95 da1@
%0 E9R I(e aRTERF (G2 AT 95 Argdiesg Iq

AT @9d g1 e WIER H A9 faeel ST
[ g7 ST | |1 ST faea ArdrsTrane. Jeanad
[STell 97 9U 9f AT IR ATSTHT AT STehT

averl foar | fanra ave IodET ARt g ®ame
Wl el TE ® Y IR U3 HE Y A YO
TR TE T TUAT SRTERH] ATSH(SSaTE HTET U]

PRI ASATSS WUHT TITH! GITMHAT ITANTHT TATG
A w1 919 IUARTHT (9§ | gared g9y
ATGb ATTAHT 9T qF AT GRETHET FH AFHT
fagd AT ar a&r WOAT FH AT fa Fafe

qTdTe JfEwg, |

Fifqe AT T el SR 9UHT fad
TIIRIUHT B (S ¥¥ IR aeRebl  [agd AR
T THIAT FATUTETATS & TATST AR AT

HAIT BT (G g | J9d AT TIT AR
AT oo Aleaslehl ARV ored fAafoers 9t
forera Seama==T grataeRdn fam srafeerd dgdsr o |

drgafeT

ATTHIT FAWMETATS [ Arferehzoret farsiett
gade UH [T 9 99 " WH T | 0%¥%
Freafgdl  qOEAT  faEd A JEged Ar
THATE oI Aqlfad THH Hed THT F | BT
faset W gfg Al o0 FMETE WwH B A
o 35 A9AT 45 HETETe WA 9o fa€d Icaed
AT | BT 9Tl [ |RT 400 HITATEH! BRIBRIAT
T | JEA A 900 HITETE | T | AWHT qiA

I TSRS arg arer e Aar (Run off
RIVEF)WWWWWW@

STRITh YA T 9@ g9 BT @ |

TATA T AUTATRT S ¥ AfTSIelrs FrarIae
T S famder Iaared fawraHr e Aqr-ArRAT
gAEE 98 W [T Akdid a= sgAAae Heh
T ISUareE 9f Ard, a9 qar gofr faeefr erraherr
TATIHT AU ATATdd AATSAT A THars 7T
IATEA AT fag g (AT et gead A
TSR] ATTLARAT &1 | 39 F=ATAT & FaATH JoIred!
AT BT AT 39T faeprael ATfde Aeave Foard,
JIHT FATCATRT AR T hled AN g7 | A9y
ZoT AT &Y fedmar awars AR T 9=
HTHATE ATTATT g TAHHHT ATCHIRAT &THT ARG




aTfer Rl dgTfede U&7
T UTIERTUTHT T9hT Hagliih | ©
v %9
3]-3"&-[%7 T AT 9THT*

AR T qR=

HHa Fad  faerd @ gEtad gl
fafar Se@e 3 ¢

“If you plan for one year, sow seeds,

If you plan for ten years, plant trees,

If you plan for life long time, develop human.”

SWIRE J@H  HUSAAT  fawHE AEg
TLMEITHT (BT T FTIET FHItead G | AT B =T
T HIF ATAR o & | ATMeAs AT 7ovaqe T fariegspt
qiches; | Afectel Ifqeaeicds Temad, AThRAT JUITeA!
foet gfqergr faTs TR & | IRERETT S dRITAT
T FHANT [Fradl Ufege JHar /Y 9i
AT faeaeamdTereor ¥ IETIHT0Tel ATTeRT Afa
gfafar ¥ AaaRE®dl IAAEA T SAM@HEB! FATHLIT T
gHar faera T AidaH wEEhE A A TR
B | AMAH AThdls HATTRA TREERT T giarsd
TG, | STt ave TUHT ATTHN TMETHT &7 UG FIA
FHATIHT ATAYAFAT TG | TAT FHAREE Th=Tdl
T&T UF FITT Bame | THYT AqTIE] HUARERH A,
A ¥ THATH! [GhrE TIUGH ead Gma aeia
I | AT At aiRaer o g IHeEE
JTT FATE Feeaqul JeT A= | ATET qraiet
Ao W, fau, gan, @wan, wafa, wAEf R
HFAERAT AMTT AR ATST Foarad M fafire
FAFAAS qHAN G | AT TAEHT GOArAT
GELELECIRCIS I
Se¥d ¥ HEed

AMTHET THE ILT TATHTHT TATTHIAT
* FETIF TSI AT, TaIr HeTemar

T FERAAAT AT & | AMAH HAThd ST AT
STAEARH]  FIHH] IALENTA  ded T ETHATH!
foreprar T gfeprm | diferaer Afaw w4, AT T el
RIS, 79 [HIh FHARATE HATATH BTAIOTAT
o Fuifard TRISH, dMeAdrs 9ad, FeTH, 9356
TMARTT TedTs AeTH@! T ATSTHE! TATSH, TEeITIH
g FHERATE (Sl BRar ¥ faqedr e & T
T AT YST T, Fiqeqdicdess &adr faerd T
TAT AMSAATS ATTHT ATAYTH I ARl [T
T Hgd e |

TMEAATE qed ACGRT, TMeehardl, I T R
FMSAHET T FFE T AMAH qATETF S |
qIfTAA ThTdh HHARIR! AATEA = e 99
HHIAH IrEwehl A=A, (=14 T =T AT qie=rd
T IAEEATE FHAT AAARIT g9 T Ffqe aara=
(Brain Drain) &7 are SINTSE | FHANEES 4T
T &THATAT Jig TR ICATIAHT THTIT ¥ O AT
g ATSH, FHARIBI AT T TA(CHT THRIHE
IREde TTs IR T FAES dersd, drdd gid,
A, THT T IAAEVETE AT BT TS RIS
AARA Hed TEs | T FSAH g TR,
TEIANT, ATATEl T ATTITHAAT IATRIT T, TSR
FiTeqegicHe &TAdT [T T qTe ATATaROTHT SATUehT
IoA MUY qUHT GfATE Aftharg deAgia
FHAREEATS FIATAT ATHT O, FTH TAZAT T,
FAWTER® OXHT IIgAl, Feurde® dIdied qaed
FAT ETFH TR HA ATTHTAE SIS ST FATITP]
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forepT RIS ATfeHe Heeaqul THIH & |

arerwent fefa® (Types of Training)
afaw &Y fefamer g | JEarg fafvs

ATARETATE AHET T Al | AR T

ATINe® JYIPR P -

q. SETHATHT ATERHT

() AT TR

(@) AATTATRE TR

. THT AMNHT ATEIRAT

(%) 99 AT JaeT qrfeH

(@) a1 g9 qrieH

(¥T) FATHIAA aqTferd

3. QIS T (Training Place) T ATERAT

(%) RIS artad (On the job training)

(@) R artevar anan (Off the job training)

¥, faveasgar e

(@) Frgwer aiferd (General Training)

(@) faferee arfers (Specific Training)

(¥T) g s

Y. qIEH afredr ATEHT

(%) BIa AATTH ATTAH

(@) HAH AATTHl qATAH

() SATHT afderT aiad |

et farga witreRRor e

HAFHT T JaATE®H  HEEEF A
fastractr Jarar wiftas arfqw Hifd, 04z @wmad
fsTHT FaT T, 0%¥% ¥ [HIATEET 040 AT FHA
ATTAHBT THATAHT LT TRTHT T | ATHR TITHA
YT, TWIH Holol qad [aide didd draged
THATe A3A, FEsl, IAH T THATTHN] FTATTH B |
TN UG 90 EAR FHATIEE FIART &bl HeAHh]
TR Sl ATISIF FEATT AT a2 TIfereheorest
FTHT qATT SRgee | AT farea qifereseer ey A
fafamae, J0%R &I fafqe| ¥o A1 aiaHHr 133+
AT TRUHT B | FA FHATIATS TR ATHT
ST ¥ AETSF [augHT qifeaH eifad T IIr3al
FTSTHT @S Y AU 1eTeF IuIferehr i rerar
et AT Grle TR = 3 fataame

TR B | I fataaw 30 Ar et ARgar
AMAHATS ITT FHEATT TSEATIHHRT Teb SATTERT STHT
Iid TRUH B | TH Ao 9T (q8d TIHITHAT
AIfeTH Ty AT e qrgaq |

TR LT Aeavd JUBTTRI (TG,
TIMAA A UIaT A brs (TRl S
MRUH @ A AhIRH GAAEHT Tehl § | T
AMAT brret AT (AR &7 FHATATS FaT a9
& ATTHEIHIO ATNAH (Orientation training) T AR
FHARIEEATS  JaTFlead qieH JaTd T8 AT0H!
g | IHT HTAT TG d‘IIQdCbI%TWW
JeTEAE AT Yiassa  (Staff College) o A
AMAHRT AT SR AT MY arerd feg Smue
T | (ad faeataenad, A9 SNy Teiauad
T Fel Ao Geaewd 4 9HT 9HgHT giatasd
TAT M [ATHART ATMAH TAT TTCETHT FTTeTehROTeRT
MRS AU e ATUHT T | T4 ATEF 3,
offq T T&raT Al T el fa=d grfaeReore fatae
faaelt Meraess! TearEaT faaerar Iud arad oo
AT T bl U375, | A9 [qanT r=avraepr
SR ATSTAT a7 faehra 9mETel dlfehUehl HIIEUS
FHITTH Faell qgr faeft difaHsr T Iuaeh ¥
ATATTF HHATEE HATAT e ATTH G |

SRITh AIIERAe HIF dqldd HraHhy
TRA g9 TR | TIAE  [EE T TATERRS
FATSH JI% ANAH Al ATSH, ANAH HATATHT
ATIRE® T TH JI7 AaHdT [Gabad faurasies
FEGHTETHT IYANT T qAT FT U T9THT 09T
FET AAA T AT T4 ATALTF 7 |

YIHEROHAT THAH FEHT GHET
qored fagd wifgeRer UE, 0% o faR@
JTE, JORY ¥ faaqeor qe=adT q&7 Jaefh dar
T I=F AT qAT qAIART qavd T IRISH
THITTHET ITIH AT ¥ (T T3 g7 Tehebl G |
aifew & famTarg amara difadsr Awr fawr
faguas @ | faguasr qifaudrs WA Taraderdr
T WILAHET SYHT JTANT T4 AlhUHT F | HTH
T AMAHET I¢9T AT ITard FATSAA AATRT qrefeara
fa e § | aifadars duERar faeE T " gei

e ﬁajr



faaa

T Q0EE HTg, aEf 93, 31& 9

VIDYUT

fTATOTERT  WTEAHeRT FTUUT Ov_T FHATS  FUMHTR!
HTATHATE Foarer TS ATTHl & | aredd qeer=dr
T I THAEE A | e Hed THAAEE (7
FHINTY Jeeid T,
(@) MNETT THRA

AT FEHA TAEERT TATSH I A
B | TAeHdr Famar e arfaw Wifa R04s
ART AUHI AGLAT G A GHIFLI AT TSI e
GFE®Edls v AIfdel  THIA  Aehehl  FaL
free™ g | AEda faera Fv e ge gien
TATH ANAH FIAHA T ATAAHE TTH G, |
(@) FHFTT 01T ¢
AMfAH Fvg fG9TT BT sffeqcael ebedT & | el
Wi, Aifded T SUUTH SAIIheRl A9 T 9
GEINTT fabeaTeb?urebl qeT (e § FHR 3 | uawr
AIEH FTAHH THE T AGH, IUhH FRAFHHP]
ST G 9ees  WHeT  gled AR,
AATAITF  dANATe®dls 9 el qqfddl a1
gRTATd eSS e AR FATSA (G TTEe qlad
FEHT (AT FHSREE WWhl S | A9 (a2
TR0l el BTATATHT TEehl TR ATSTAT T
forepre emr@TET afe arferaer @i SR gl T
e T IR T ATIIVE T |
() ATTAIHT FHET :

AT FEAHA Fafeqd aSHF T AroEE
Tl AT T ATFTHT G | AMATATS TS Va7
STANTHT  ATSH AUl @ | JaRTd  died
Iod  URIIHRIE®EH]  AAGHAHT  Fod Tl
feeaar fa et w | ghreniiesere af agers
FATATSIbT SYHT feiey TMRTHT T | AL AMAT g
fraTTeRT FH=aaTcHeE 8T b AR Wl B | AT
QU g aATeehebl I qNARATS dMeHE STHT
AT T 3= AGPWIEEAT ARiAied & | didad
PR HEGH TATHA T HeATST T TSN T |
(&) ST W HT

TIH FHANEE AT rx [GHRTHAT qaT
g TEed yard UHiar faee § 99 dhiiar fas
yRTeTRe® UH T B | gwar g gfererss fmon
T P A @R T TRIEAF TRIETOR] ST qi

M I Meresare 9tq Aqreaeas a5 eaema
T Fafepues ferdr fammme © | awl aw arfaw
T3 [a9RTe AfasesT AT ATaedd FHAN Jqded
et fafesr sgaemm T GearE Hemewa
qg T A oot 79d FAT@Ie®AT ATTHT
TISTEET a1 97 F AFIEET Tata ATavaE T
gfererrs} SuTer AURT TATET AMAH dex [aHTTeR
e ATTHN qTE7 |

SERELI

F-FGATS B HA @R dANAH AFLAD T A
Aatwa  (Training Need Assessment)
TRURT ST | ATAIARATHT  ATARHT TET TEAH
HATHTTAT AT fae TR RO U ik Aa90F
Fawr fafq=r  fefemar  arfewar @ewit gq <
AT QRT TF T ATEqGd dAMAH AT
T FHANEE ANAHAT TEHINT g9 Tdebdl dAaedT
B | AMAHAT JgTiwder T&T TGl ¥ HAAENH T&T FH
TQTEH TRUHT B | I T2 qIfTH TR ETae
[T 2@ehr ¥ arferAdrg i faeraest st e
TAHT WIHI A=RT I ATARHI FTAT A [
WRFERTH [qhTd AUHI G | THATAERSA I T qidig
eTSal IIGAHY q4T arferd faf Ha arged | quTe
foerd oTfepRorer SRTEHT ARTTAF ST T HHET
AT TAFT ATARHT AATATS fadbeaiepeor e
HTEALTHAT Teald TR0 FaedTIqd |1 A

NN L

bl Ulgad

JHETA DR ST ™

AMAH TFI=IT ITh THEATE® THTEATHHRT ATRT
AT AR aifaeRoTel FE GeRTEaeE daaed T
Stera sfews -
(%) TATAHTT ATTAH FIAHE FATATHT AT AL
forepTer AATSTAT aTe TR AT9eT AT Jifd Torar T,
(@) AT Fegells AT, A T4 ITIH AT
FraagTd G RIS T UAS fqUesl foegamy
ATTIR] FATH TIHT [ RIS,
(M) arfaars afd fasrasr g@erd a9 e agsead
ITARTHT T3,
(5) ATTH PRFHAB! (HATHT ATTAT T HATA T
TGO FHT I ¥ AHATe ARMH ATAHBT FATRT

SfT g I &1 Al TET THTH I | GEAATHS

TGl FTHT ITANT I,

e ﬁgﬁ/xq
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(Z) arfeaw fad qfTerhe®e! Jeay TR A AET T
IiTETE GRS FERAATS 9T JTIieear o,

(=) arferadrg Agiivaed wreT T AFRE TS
7 fadbept AV, fOTE ATIHTHT FEAGHITETHT JIART
T,

() AMAH AT, TSAHH AHATAEHA TRHTST T
afaw gfafaer I@q daaveT T,

(W) aiferHars HadTed T WEiEEarET  afeadd
TS U Al A3,

ST &5 | AFEd R ACH FHY [FhTEen
QAT AUH TTH] Tad T THATTHNIAT Fadad
TN AR T e B | 95 T AW SAeih
FTSHHT THT g 97 AeTH FHART HOIed | I
AATIATE THT gEATH T TioaT Afed arfery ifd,
R0Ys AT I AU FHIGTH qAGArR Y Giqerd
THH HFHT [GRHT AT a3 T ores
AT 9 &8 ) | AIfaHET T qHeEEdrg
ArAfAE FOHT FHGT T AG A_T del TATADRT

(¥F) ATfeTH BT AATS [deb{~ad TN &M T ATTLAHAT
ATEAR [STeATER FF 0 TAT3,
(=) Training Need Assessment =T AT AHITHRT
ATIRAT ANAH fad FHANT T ATMAHB! [a0Ta]
TS T, AT |
SIYER

AT FAMITHT I@T GLehT T I g SATdel

afefeafaars et TR RIS &HdT T, | il
JRTH I SHE U G a1 HIg] (& 798 Aa7 A/
FAT (FHTST & | AAAGITFRT [qebTe T @ argd al
T T BT | WS FHARTATS AAH o Teg Tae
A ARl (TG TATIA 2T FAL T HEal dqners
FET FHARAE faq0e 9 T8 d [ATS

TATS IFTel AT ATAITHAT &1 | T TATehT FerawaT
AT FTasIeh FEATART ATATA AT (G IR0
qf 7T fATaeTg FaehT Tes AfAHeRT THTEHIAT g1g
TR 38T T HETH FHAEE AIthd ANE T AT HH
ATHET 9T Ffg T A ey g |

TR qEE

() FHEAW (@MF), T A FHART A, faTedrase,
FISATEN,  0%5 |

(R) @A, T, wed, fdrer, femedr d=r qur |rawie
EARTIAH fafae qeTes, AT qias, fgeaieaeiy, R0%% |

(3) 1. rHea wg, fasra gemad, ST 3w g, fewiar,
R0%0 |

(¢) arer fa=ra wifrereer FH=m Far fafqarmaer, 3083

(%) AR Fan afteg arfes [id, 04s
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Hifva afaafaEe FHa
91 GHET T GHTLERT I

AIHa oTesdl o qUTel ged ITeRHhTd
Arar, aifwedr, dIfETRT aHRT T | AGA HiHd
oreg {9 ATHT, avad gwg | A9Td (a2 STiderorehl
ST AT JUTATHT AItAd FadiiTarel a9
TUAAT WEcdqul qTHFT Teg ATTHT Tgrg | GITAT
EIGRIRGICEC I CE I e ke R M b e i Ec
FITEHT AT FHATEEEATS FUTON SRTIS ATTHT
qeeg, 9 Gl YIGAMNTArAT AN = &H=mer ar
e JlaeaeTaTe TeTTHEH [aia= TZe®HT Tsd
e FHATIEER] AT AT FaLTA [T TITTRT
T | A T AUATYT AT ATHN 999 <@ Fard
FHARIEEATE FET f73 et gfaariTesard giqeaar
TRTE T FH=RIE T =g ugfaer #rRa
FUARIEEATS TEA [GUHT SREws; | | GelT FTTATTATET
G FEHAT "ltad ww=1 dMiAd gfqariramar SR fag
TRIE ATVl g9 qTS (Heb Aferar ai gve | fepetehl
A BT HAIT TEEEAT T IHHIAREEHE I
fafed a1 difges ThamaT IdviE a9t
g Ui 9 aTed gfaeddieedre geAteR fau
Il §T The | GAT IALTET T PgATSUH] aXa]
HqH BT TS gtererd fae 7 ftad gfqanfrarar s
JUHIS AAhT (aR1 g T T7 9 = =g geias
g AUIGAT AIMSAD] AT ARTSaT TR TaTHaT
TAYTAHTHT [ATHEE GG qTewg | qR 9iH F91el faega
YIIERRUTAT IR GRTAT HHEC @k FFATT HUh
afgwg T ¥ AT I 9T 99 &7 |

T T IIIeIorAT R0%¥R ATAHT JOaTd
faad oTfgereor aedTde 9&7 T qohlidd HHERT
AAIAEER WEAld ATAR HITHT qererene T
TGRSRl qeaTd FUHl fa=g | Ael dedd
gEr fAfq 040 FeHT ARG 990&r F=raq
* HETAF JATHST Agehd, Tl [a=a qrieero

AAAIATE PrEqAT™

T e HHET wEly A | gty SEIeE
R0YY /\9/RR T 0¥, ATAH HITHA TREATHT T
ZT THHET T TAATRIATH] FHAT AT HUHT LT
TRMAT AT FHIH ST R<h 38 TG [
TeRTITA T AT FTTATNTATSTE TIrT T 61 AT |
AGMIeE ATTIF TT R0%% /0% AT TeTTFEATH € 9
g 2 L FFAHT %A 350 [Teh Teel AT 0% /5 /9
AT farsras gepTieTe Aieue fodr | |ife sEr diHa
giqaniiTaraTe FH=TT T T I AT | e
FrATIF R0%9/R/R8 A AETAFEH FA RTh R
.0 TEH! AT [T TehTRRIT WUeHT T | af=idees
R0%5/3/9 A AETIHEAH STHT Hd 53 <k T
ATNT FarstTaeT gebTiTer 1T | 8Tel Sdides 20%5 /% /9
FI faSTIAare 990 JAT T 9 Jdeb AU JITHd
JiaaiTare! fasra=are ®EEr #ERd FHaRES
qItaa giaaiiTarare STHT O] STAT T U
sfevad w9 el fAld 0% /%/9 & fasmaere
99 90 ARl AT |1 HHG  FTqATHTdTH®
TRIEATERT AT T GORaT IF~ TUHMET QU ST
AT AT A9 bl T TR B | qe T
FA Q¥ FAT 040 Hrerehl AHd FiqATHTar wwar
afeg AT e gfaiiTaree TREmgRT T qErr
T TN IE; |

Jare faea wifeRoe gt dfgedl 9ad
TR faRTOT 0% W WE 9 TA YRR
AT THR GeAH=RS d8 Uk @ T8 =R
THEE [Tk e 9o awE=al difAd yiqaiTdrare
AT 9fq T AR TRUSHT AT T B
giaaiiTer Afad FfqaTTaTaT 9T o9 searea ®RH
A 90 | HEIHERET 8 Uk T 8 AT STFT
T G9R ST JFAEATT fEUTHT 433 ST TTT WU
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W dE 3 W1 STEHT 3%, 98 ¥ WM 4R A1 T &
1¥c ST TEET BRTH FRHA] T8 3 T ¥ Al MW
F ¥ S TN AC | HIEH (eh WaRHA T8
Y T faRmOT 9Ud | g9 9 AgaA d@ YO
FHARIEE FTGIHT IR THTH [aATIT TR
1 | SXERT BRTH &l GHIT el o Ja1 THeHT
U Tl AMad o THT RETT BRI THeeE
sfauar 39 |

AT FITANTATHT v g7 el diHadies
TEH T | I AT gtaarTar afawer € 1 9
YOF A9 @l qEH TRACEAT | R0%9 AT HT™
% T 9T e (HEfth WOR, 0% HTAHT
FeaaTe FATGIHl 99 T TWH T ABS~ a9 IR
TR T fafaarecirer drebar deTe ARIAT WU
FHARIEEA OSATA o WA TFHHT TRAEIHT
fafqar difeusr Iug 7 e wRE 99
SHHEAR &9 UT3 SFA#AT ST {9 Iigeror dar
fafaamTaedl -R08(FLMIT Aled)o TH e | IHh
ARIAT TR HITATHT FERT FHAREEATS [arad
TET & IS dATed AIH] ASATHHTTAR TTAT T
THAT SR G |
fafTaemac-20s3 #1 Heg @fed 9v=gg 3 @1
TEIAT AT TRTHT g, | A AT T 30
AT qa=rel giqerd g T qEedT saedrH
Gifra gfaarfirar aweT fa9w g afquer g |
TIIRAT Reh WHT qg8E GoT T agargRl aid
T FERIHT a9 fAaEEd T 3 G oo Tear

TITAAS Tfeg, ATTehl AT HebeATs Teb AIHI AT b
it gfqatirarer it s i |
&g gfqanfrarer et o Sgarsusr gawr
FHH WOAT d¢l HUH aXawal Flel Jahl ool
FITATRTATHT FHTALT A |
(¥) FitAd JIqamTarer FHE T@dT HraRa FTar
FHAT AT AT T IS8T |
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Reflections on the Chomolungma/Everest! Trail

SB Pun

Chomolungma/Everest Belching out the Characteristic Plumes of Smoke - from Kalapatthar on October 6, 2009 by SB Pun.

Foreword: Peak XV of the 1852 Trigonometrical Survey of India

During the dry season of 1852, the Trigonometrical Survey of India surveyed the Himalayan ranges from around
Darjeeling to determine their heights. Peak XV on the Nepal-Tibet border was so far away and insignificant
that only the tip of the peak could be seen. Two months later, the clerks at the Calcutta survey headquarters
calculated the observations made by the survey party. The Chief Clerk burst into the office of his Surveyor
General of India, Sir Andrew Waugh, and excitedly exclaimed? ‘Sir, I have discovered the highest mountain in the
world!" Unfortunately, Sir Waugh did not name that mountain after his Chief Clerk. Instead, Waugh decided to
name that highest mountain in the world, Peak XV, Everest after his distinguished mathematician predecessor,
Sir George Everest.

Initial attempts to scale Everest were all from the northern Tibetan side. One is at a loss why the British, despite
their cordial relations with the Ranas of Nepal, did not attempt to scale Everest from the Nepalese side. Was
it to sanctify the ‘forbidden kingdom’ tag of the Ranas? With Mao Zedong closing the Tibetan border in 1949
and the subsequent fall of the Ranas in 1951, access to Peak XV became available from Nepal. It was, thus,
Colonel John Hunt’s British expedition from Nepal that successfully put Edmund Hillary and Tenzing Norgay on
the Everest summit on May 29, 1953. With Hillary’s tireless social work in the Khumjung region that catapulted
the ordinary New Zealander to international fame, each year the Everest region attracts thousands of tourists
from all over the world. It was this Peak XV that beckoned the writer. The following is the ‘khoj/quest’ to that
call in October 2009.

1 While Everest is the internationally called name of the highest peak in the world (8,850 meters/29,205 feet), Chomolungma
(Mother of Universe) has been, from time immemorial, the local indigenous Sherpa name. Sagarmatha was probably coined
only after Everest hit the international media when Hillary and Tenzing scaled it on May 29,1953.

2 Eric Shipton. 1966. Mountain Conquest. Cassell. London.
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Day One — Phakding [8,613 ft]: Namaste Lodge

On an early morning of late September 2009, a small STOL aircraft lifts you off from Kathmandu and heads
east over the five rivers of Saptakosi (Indrawati, Bhotekosi, Tamakosi, Likhu and Dudhkosi) glimpsing the gorgeous
view of Gauri Shankar (23,542 ft). The aircraft lands at the short tarmac airstrip of Lukla (9,372 ft) nearly banging
head-on to the massive rock jutting at the end of the runway. At the airport, one mixes with a horde of assorted
old and young tourists: fresh, glistening, full of ‘go spirit’ about to hit the Everest trail with their brand new trekking kits
and the grizzled, de-glistened, worn-out with crumpled dusty kits eagerly waiting to hop into the plane and longing very
much to be back in the warm hearth of their own homes! After a quick lunch at one of the many hotels there, one
hits the trail immediately. The trail to Phakding is the easiest part of the Everest route and, in fact, the trail is
downhill from Lukla. Some say this is merely to initiate you for the tough Everest trail ahead but others, like the
writer, swear it is outright seduction. One follows the Dudhkosi river and for those who see Dudhkosi for the
very first time, like the writer, the river could not have been more appropriately named — entirely milky white
due to the high calcium contents. Phakding (8,613 ft) perched on the left bank of Dudhkosi is a small colourful
hamlet of lodges and hotels that recently had acquired the luxury of electricity through the 70 KW Ghattekhola
micro-hydropower plant® at Toktok.

SUENE Ry
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At Phakding with the Honeymooning Chinese/Shanghai couple 70 KW micro-hydro plant at Toktok supplying electricity to
— Mistaken identity! Phakding.

As the writer was looking around for the recommended Namaste Hotel, a young tourist jumped out from
under a Large colourful umbrella jabbering something at me. Apparently a Chinese, he mistook me first to
be his countryman then a Japanese and even Korean. Much embarrassed to know that | was a Nepalese, we
conversed as his command of English was tolerably good. He introduced me to his young Chinese wife and
informed they were from Shanghai on their honeymoon in Nepal. Having trekked to Gorak Shep (16,962 feet)
they were returning and badly missed practicing their Mandarin with their fellow countrymen. Asked what job
he did at Shanghai, he said that, though he was a telecommunication engineer working for a small company,
he would have to look for a new job as he had now acquired a new wife!

Day Two & Three — Namche/Thamo [11,352 ft/11,527 ft]: Namche Hotel

Next day after breakfast, one immediately hits the trail following the milky Dudhkosi upstream crossing it five
times over the rather new suspension bridges to reach Larja Dobhan (9,339 ft), the junction of Dudhkosi and
Bhotekosi®. Then all hell breaks loose when one is confronted with the steep 2,000 feet up and up eternal climb
for over two hours to finally reach the recommended Namche Hotel at Namche (11,352 ft). The enchanting

3 The 70 KW plant was commissioned on September 25, 2007 at a cost of Rs 17 million which was funded by the Kadoorie-British
Gurkhas Nepal, WWF-UK and Sagarmatha National Park Buffer Zone Management Committee.

4 This Bhotekosi is a common name for many rivers entering Nepal from Bhot/Tibet like the Bhotekosi of Kodari and Bhotekosi of
Rasuwagadhi.
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Namche basking in the afternoon October sun! Austrian Aided 2x315 KW Thame Hydropower Plant.

colourful Namche nestles in a protected cove and luxuriates in hydropower electricity, all supplied through
expensive underground cables and transformers. Since most of the Everest trekkers rest here for a couple
of days to ‘acclimatize’, Namche has a thriving tourism related businesses. Thamo (11,527 ft) to the west is
literally at the same altitude as Namche. A walk to Thamo and return back to Namche served the writer four

purposes: One, of course, is acclimatization. The other is that Thamo happens to be the birthplace of Tenzing Norgay
who scaled Everest with Edmund Hillary. The third is the visit to the nearby Austrian funded 1995 inaugurated 630 KW
hydropower plant of the Khumbu Bijulee Company supplying electricity to Namche, Khumjung and the surrounding areas.
And the fourth is while passing through the well wooded conifer forest of the Sagarmatha National Park, the writer was
lucky to glimpse® several thars, luinches etc.

Day Four & Five — Khumjung/Kunde [12,474 ft/12,672 ft]: Hidden Village Hotel

On day four, the writer headed for Khumjung’s Hidden Village Hotel owned by Kanchhi Sherpa whose husband
Tenzing Tashi Sherpa worked 28 years with Colonel Jim Roberts of Mountain Travel, one of Nepal’s first
pioneer travel agency. While Kanchhi Sherpa’s eldest daughter was studying at Dharan’s BP Koirala Institute of
Medicine, her other three daughters and one son were all studying at the local Khumjung school opened by
Edmund Hillary. Khumbu Bijulee Company’s manager, Tshering Sherpa, was her own brother. The proprietress

The realities of village life at Khumjung — an 80 year old woman The purported skull of a Yeti under lock and key in a Khumjung
(on right) tilling the field after harvesting potatoes! monastery!

iy Sl

of Hidden Village enlightened the writer on the Sherpa’s way of life and thinking. Asked why one sees only
females and no males working at potato fields and hotels, she replied that while young Sherpa males head for

5 One does encounter the Himalayan partridges at various places, but the jharals and danfays were aplenty on the Phortse-Pangla
route on the left bank of Dudhkosi. This credit for the conservation of fauna goes not only to the Everest National Park but also
to the Sherpas’ Buddhist way of life.

sniaie ufE e, ve,
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the better paid mountain expeditions, the older males, like her husband, go for the less paid guide work. As for
the females working in the fields, she pointed out that the whole Sherpa community shuns those women who
believe only in carrying fancy handbags and smearing their faces with lipstick and powder. On the question why
the writer saw no Sherpa bhariyas at all from Lukla to Khumjung, her simple innocent reply was ‘Oh, such work
is all done by aul® people!’ The logic was irrefutable!

Suffering from insomnia and swollen eyelids at Hidden Village Hotel on day three, consultation with the doctors
at nearby Kunde Hospital became necessary. Such symptoms are sure signs of altitude sickness. While waiting
in the queue at the hospital, a 7/8 year old boy with his right hand in a sling was playing around blissfully.
Both his parents were there — his father a tall well built darkish man. Finding that the boy hurt his arm in a
terrace fall, the father was asked which village he hailed from. His reply Sunsari jolted the writer as his wife was
unquestionably a Sherpani. Asked whereabouts in Sunsari, he replied that his village was just west of Inerwa.
When asked whether the Kosi embankment breach of August 2008 affected his village or not, he replied that
his village was quite safe. Further asked what could be the cause of the embankment breach, his immediate
off-the-cuff reply again jolted the writer ‘Yo Bharat le Nepal lai hepe ko ho!” Again asked why he came to such
a conclusion, he narrated the example of a damaged Nepal-India border pillar just south of his village. Over
the years that damaged pillar just simply disappeared. Later a new pillar was erected, not in the original site,
but at a different place deep inside Nepalese territory. Queried how that could be possible, his no-nonsense
reply was that he should know better as he was born and brought up in that area! When my turn came after
this amazing narrative, the young Doctor Mingma assisted by his Sherpa nurses had my oxygen level and blood
pressure checked. Even my urine and blood were also tested. After finding that | was a ‘date expired’ 67 year
old man heading for the 18,208 feet Kalapatthar, Dr. Mingma gave me the green signal with the following
words of caution ‘But go slowly!
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Sir Edmund Hillary’s Statue at Khumjung School Hillary’s wife and daughter at Khumjung School reception on
Oct.1, 2009

At Khumjung, a stroll to the school opened up by Sir Edmund is recommended. On the very day the writer
visited Khumjung school, he was extremely lucky to witness the warm reception given to Hillary’s second wife
and daughter at the Large school hall by the school children, their parents and teachers. All the villagers of
Khumjung and Kunde had congregated there to welcome Mrs. Hillary. While at Khumjung, opportunity must
also be taken to walk over to the nearby ridge where the Everest View Hotel, perched at 12,804 feet, is dubbed
as the only hotel in the world at that height. The writer was also lucky to bump into a group of 50/60 tourists
who had come specifically to witness and film the parachuting from the plane on the nearby Shyangboche
(12,276 ft) airstrip.

6 Aul people are those (Chetris, Bahuns and other Janajatis) from the lower altitude plagued by aul/maalria carrying mosquitoes!
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Day Six — Thyangboche [12,738 ft]: Gomba Hotel

Though the trail to Thyangboche is not difficult, the writer walked slowly following Dr. Mingma’s advice to the
letter. In fact, one has to descend about 1,700 feet from Khumjung to cross Dudhkosi at Phunki Tenga (10,725
ft). From then on it is up and up 2,000 feet to Thyangboche, tough but not that tough as the Larja Dobhan-
Namche climb. Nearing Thyangboche, the writer bumped into a friendly oldish American coming downhill
who, seeing our pathetic plight, volunteered ‘Folks, you are just five minutes away from the top! Thanking
him for this information, | asked where he was coming from. To his reply of returning from Pheriche, | quickly
interjected why he failed to push on to Kalapatthar. The affable American replied ‘Well, | have done that route
many times, scaling the Everest summit several times. The embarrassed writer mumbled something in apology
besides cursing himself silently. The veteran American was in Nepal to film the parachuting at Syangboche
airport.

The picturesque rebuilt 16th Century Thyangboche Monastery The footprints of Lama Syangma Dorjee on rock at Thyangboche
nestled on the lap of the Himalayas. monastery.

After checking in at the Gomba hotel and downing a bowl! of hot vegetable thukpa, the writer strolled around
the famous sixteenth century Thyangboche monastery. This classic monastery, on a wooded ridge shrouded
in wafts of mists with the picturesque Ama Dablam in the background, has been made famous in paintings
by many Nepalese artists. This is where Lama Syangma Dorjee came from Tibet to meditate and raise the
monastery. His footprint on the stone is still preserved to this day at the monastery. Unfortunately, the huge
fire of 1989 devastated the monastery resulting in the cracking of that stone footprint. Like Namche and
Khumjung, Thyangboche enjoys electricity from a small 30 KW micro-hydro plant on the Thamserku stream.

Day Seven & Eight — Dingboche (14,553 ft) & Lobuche (16,203 ft)

On day seven, we move up from Thyangboche and after crossing the gushing Imja khola reach Pangboche
that has a small 604 year old decrepit monastery. This poor humble monastery is quite a contrast to the Large
rich Thyangboche monastery. As one moves on, the pleasant wooded vegetation, dotted here and there with
stunted rhododendron patches, slowly give way to sparse stunted hardy bushes. One begins to encounter the
harsher elements of the sublime Himalayas in action. Night halt is recommended at the warmer Dingboche,
nestled on the Imja Khola valley. The writer checked in at the recommended Valley View Hotel there. Nearby
Pheriche on the Lobuche khola is much colder as it is swept daily by the cold winds howling down from the
Khumbu glacier. Though the Thyangboche-Dingboche trail has no steep climb, it is quite an exhausting route.
At 14,000 feet, oxygen has thinned out considerably and this badly taxes the stressed lungs.
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Thokla Pass Tombstones of the many departed souls — some Tombstone of Everest conqueror, Babu Chiri Sherpa, at lightly
prefer to Aim High! snowed Thokla Pass.

After a not so uncomfortable sleep at that altitude of 14,500 feet, one heads for Lobuche on day eight. The
three hour slow climb to Thokla is comparatively not that bad. The few stunted bushes here and there have all
disappeared. One then confronts a steep extremely punishing one hour climb to Thokla Pass at 15,939 feet.
In order to move forward, one has to take short tiny steps like a sick man. After moving for a short while, one
has to rest standing so that the oxygen depleted lungs get recharged. To retain his sanity, the date expired’
67 year old writer again and again questions himself ‘Is this what | have come for? Is it to torture myself?’
Such questions must have also gone through the minds of many struggling tourists who were in no better
state than the writer. Once you finally reach the peak, the Thokla Pass Tombstones welcomes you with rows
and rows of big and small stacks of stones in memory of hundreds of dead mountaineers. Only a privileged
few had their names inscribed on tombs raised with cemented stonework. One comes across the names of:
Americans Scott Fisher and Trevor Eric Stokol, a Russian Dimitri, a Japanese Yosho Maruyama with another Japanese name
undecipherable and of course our very own Babu Chiri Sherpa. Fisher’s tomb had that lofty Aim High’ ideal inscribed
boldly. However, the many Nepalese porters and guides, who perished in their toil to bring food for their
families, only had non-descript markings of a couple of raised stones. From Thokla Pass Tombstones, another
two hour comparatively easy route along the Lobuche river finally lands you at the 16, 203 feet Lobuche. A
check in at the Asian Hotel there revealed that five Korean girls from the group of 15 suffered altitude sickness
and headed for their safety to the lower altitude’ that very morning!

Day Nine — Gorak Shep [16,963 ft] and Kalapatthar [18,315 ft ]: Asian Hotel

At 6 am on the auspicious/un-auspicious day nine, the writer headed for the final Kalapatthar destination.
Some like to head for the Everest Base Camp at 17,701 feet but the Everest summit is not visible from this spot.
Many, therefore, opt for the closer but more difficult and higher 18,315 feet Kalapatthar from where one gets
the majestic view of Everest. For Everest sighting one needs to be a bit early in the morning (only the early bird
catches the worm) otherwise the rising clouds veil the summit.

A little ahead of Lobuche is the Himalayan Research Station set up by the Italians. Except for the short nasty
climb to Lobuche Pass, the three hour route to Gorak Shep at 16,962 feet is comparatively easy. At Gorak Shep
the writer made the fatal cardinal error of deciding to have his lunch before proceeding to Kalapatthar. As the
hotel where the writer ordered his lunch had a Large buzzing crowd of tourists, his lunch arrived late — in fact
too late. He thus became one of the last stragglers heading for the Kalapatthar peak. The 1,400 feet steep climb
to Kalapatthar was extremely torturous with the lungs constantly crying out for more oxygen and the leaded

7 ‘Go down and down immediately’ is the normal advice given to all altitude sick trekkers in the Himalayas. The writer came
across a middle-aged German who suffered altitude sickness at Gokyo. His Nepalese guide brought him down to Pangla, leaving
his wife alone at Gokyo. As the writer was moving up to Gokyo, he met the German’s worried wife and conveyed her the
message that all was well with her husband. In fact, while returning from Gokyo, the writer met the rejuvenated German and
his guide going up to join the stranded wife!
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A Privilege to be silhouetted against Peak XV! Early morning Ama Dablam from Khumjung!

legs simply refusing to move forward. This was made worse by the dusty gusty winds swirling around you. This
was why one had to be an early bird. Again and again the questions pop up: ‘Am I in my right mind? Is this what
I came for? However, halfway up the Kalapatthar, the writer had the great fortune to briefly sight the glorious
Everest summit blowing its characteristic white plumes of smoke! And that happened to be the writer’s last
Everest sighting on his epic nine days’ khoj/quest. When the writer did finally reach the much vaunted craggy®
Kalapatthar peak, Everest was nowhere to be seen — totally shrouded in thick clouds. Day nine, no doubt, was
an inauspicious day. In the classic case of the early bird catching the worm, the writer, unfortunately opted to
be the worm, eaten up by the bird! The writer cursed his lunch-filled ‘papi’ belly that delayed his departure
from Gorak Shep. That Gorak Shep lunch cost the writer his Everest sighting from the famed Kalapatthar peak!

Conclusion: The Desire to Ascend and Aiming High — the Khoj/Quest!

On the return journey, a thoroughly exhausted and drained-out writer on day thirteen had just checked in at
the Namche hotel in late afternoon. He was savouring, as usual, the hot black tea in the practically empty Large
dining hall. The hotel reception had tuned in an FM radio station that was playing Nepalese songs. All at once,
the familiar honeyed voice of Swar Samrat Naryayan Gopal ‘Ma ta lali gurans bhaye chhu...’ came lilting through
the air. The departed maestro, the ‘lali gurans’ of our mountains, the 14" century Pingboche monastery, the
‘desire to ascend’ Korean monument at Thyangboche, the American ‘aim high’ at Thokla Pass Tombstones, the
serendipity of crystal blue Gokyo lake/source of Dudhkosi etc. all soaked through the writer’s tired body into
his very soul. That departed voice, that time, that quiet dining hall all induced the date expired man’s eyes to
well up. Was the writer then nearing the ‘khoj/quest’? Perhaps!

Despite missing the Everest sighting from the Kalapatthar peak, the writer returned wiser from the abode of
the hardy Sherpas tempered by the Himalayas. Take for instance Hillary’s Khumjung school. The writer can
never forget the words inscribed below the Large picture of an old rugged Sherpa smiling down from the dining
hall wall of the Gompa hotel at Thyangboche:

If Sir Edmund Hillary had not opened up the School at Khumjung, then we would still be behind our Yaks!
What a gem! Education is the window to the outside world. A New Zealander from far-off who had not even

attended a college puts up that window in Nepal’s remote Khumjung area. Ironically, such windows were
totally denied by the autocratic Rana rulers for their own citizens. Chandra Shumshere® was the high priest of

8 The writer found Kalapatthar inhospitable in contrast to the Thorung La Pass on the Manang-Muktinath route. Perhaps it was
the ‘Congratulations! You have reached Thorung La Pass at 17,873 feet’ and the warm mug of tea at a small nearby shed that
was lacking at Kalapatthar.

9 When Britain’s King George V came to India in 1911 for the Delhi Durbar function, Chandra Shumshere invited the Emperor for
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Mallory’s deep-freezed body discovered in May 1999 The sublime serendipity of Gokyo lake nestled at 15,807 ft — source of
clinging to Everest since his death fall along with Dudhkosi. By SB Pun/October 9, 2009.

Ervine on June 8, 1924. Courtesy: Ghosts of Everest.

1999. J Hemmleb, LA Johnson, ER Simonson. Printed

in Great Britain by The Bach Press.

that policy. After inaugurating the Trichandra College in 1918, the architect of that policy is supposed to have
lamented?® ‘Aja mero khutta ma maile nai bancharo hane!’

At Thyangboche, the writer accidentally ran into a small monument on a ridge of stunted rhododendron close
to the monastery. The monument, commemorating the successful ascent of Mt. Everest in September 15, 1977
by Korean Mountaineers for the first time, had the following inscribed words:

To the Mountain that permitted our
footsteps,

To the Sky that accepted our desires
to ascend,

We express our gratitude.

In Commemoration Of all who
Suffered with hearts dfire This
Monument has been raised.

Such deep moving gratitude expressed from deep within to Mother Nature for her permission to be ‘tread on’
and accepting the selfish man’s ‘desire to ascend’. In that intense desire to ascend Peak XV, many lost their
precious lives. Some of the succumbed ones, foreigners and Nepalese alike, have left their last trails at the
15,939 feet Thokla Pass Tombstone between Dingboche and Lobuche. While the more prominent ones had

Nepal by arguing that ‘if the British had not been foolish enough to educate the Indians, they would not now be troubled by Tilak
and other nationalist opponents of the Raj.” Nepal Rediscovered. 1986. Edited by Padma Prakash Shrestha. The Nepal Kingdom
Foundation. Time Books International. New Delhi.

10 Sardar Bhim Bahadur Pande. BS 2038. Tes Bakhat ko Nepal. Centre for Nepal and Asian Studies, Tribhuvan University. Kathmandu
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their names inscribed, the vast majority of the less fortunate ‘also ran’ dead Nepalese simply had a couple
of raised stones in their memories. However, the most iconic of the ‘because it is there’ Everest hero, George
Leigh Mallory, continues to be locked!! in the icy embrace of his beloved Everest North Face at 27,000 feet
since his death fall along with Andrew Comyn Ervine on June 8, 1924.

The end

R
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11 On June 8, 1924 the older and more experienced school master, George Mallory (1886-1924) and his young inexperienced
Andrew Irvine (1902-1924) disappeared on their climb from Camp VI making the final assault on Everest. Exactly 75 years later
on May 1, 1999, the Mallory and Irvine Research Expedition discovered the perfectly preserved frozen body of Mallory, literally
an ice slab, on the North Face of Everest at 27,000 feet. The controversy whether Mallory and Ervine were on their way up
or returning after successfully scaling Everest is still shrouded in mystery. Ghosts of Everest. 1999. ] Hemmleb, LA Johnson, ER
Simonson. Printed in Great Britain by The Bach Press.
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Whither Hydropower
Development in Nepal?

Executive Summary

Energy or power is the driving factor for the growth and development of the nation. There are various
sources of energy and each nation has its own reserve and energy policy to propel the development
activities. Among the various countries over the world, Nepal is one of the gifted nations with a vast
reserve of natural resource; particularly it is rich in hydropower resources. The history of development
of hydropower in Nepal dates back to a century ago which began with successful installation of Pharping
HEP, a 550 kW power plant. Over the last 100 years, the development of hydropower in Nepal has not
been as per expectation and the resulting effect has been the long load-shedding throughout the nation
reaching the perplexing figure of 16 hrs a day.

The current load shedding did not happen overnight. It did happen not because NEA was unable to
figure out what the demand will be for years to come or because such data was not available to NEA.
The possible occurrence of the load shedding had been forecasted by NEA few years ago, but the
government, with its top priority on urgent social programs could not divert the scarce public fund on
power sector. The demand for energy and the gap in supply and demand increased every consecutive
year as NEA was financially unable to add new hydro plants to Nepalese power system as planned.

Hydropower sector has inherited characteristics of huge capital investment, high risk, long gestation
period, very site specific, huge environmental and social impacts incase of storage and mega projects.
All of these features have made the private investors reluctant to invest in the hydro sector. A review
on contribution in hydropower development by private and public sector in South Asia reveals that
Bhutan, Bangladesh, Pakistan and India, all of them have more than 90 % contribution by Public
Utility and even Sri Lanka has 86% contribution by Public Sector. Thus Nepal's current policy which
gives more emphasis to Private Sector in hydropower development needs review especially in light of
its performance during the past one decade from 2002 through 2012 during which the Private Sector
could add only 64 MW i.e. 21% of the power added to INPS during this period despite holding 91% of
the survey and 38% of generation construction licenses.

The size and nature of projects undertaken and accomplished by Private and Public sectors also show
that while the Private Sector could invest and develop more in small ROR schemes, the Public Sector
could contribute more in large hydro projects including storage schemes which are vital for reducing
the large deficit in demand and supply during dry months. Public Private Partnership is most suited for
medium to large projects. Also most of the studies relating to power development in Nepal have been

*General Manager, NEA
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carried out either by NEA or GoN and most of which are in the hands of private sector. Considering
that all the funding agencies would like to take up the projects that have been already studied as detail
engineering (DPR), it is a time that a "Basket Fund" is available for such studies to create a standing
list of ready to go projects so that project implementation is done as needed basis from the list.
Multilateral banks like World Bank, ADB and other funding agencies and government of Nepal itself
can contribute for this fund. Otherwise, considering weak financial position of NEA and reluctance of
Private Sector in undertaking the study of new projects; there is every chance that long hours of load
shedding will continue to haunt the nation for long period of time in future despite commissioning of
Upper Tamakoshi (456 MW) and other ongoing projects!

Key Words: Public Private Partnership, Basket fund, gestation period, per unit investment cost,
Subsidiary Company, Survey License, Generation License, Power Development etc.

1. Background

Despite the tremendous hydropower potential, Nepal is still not able to harness the indigenous resources
resulting in acute power shortage across the country. Among the many reasons that contribute to the
slow pace of hydropower development in Nepal the lack of adequate financial resources stands at top.
Even with the liberalized policy of Government of Nepal towards development of hydro power plants
through private sector, the result is not promising. Due to large gap in electricity demand and supply,
the country is facing acute power shortages

1. Nepal’s Power Supply/Demand Scenario

Electricity demand in Nepal grew at an average annual rate of 9% during last decade. The same trend
is expected to continue for some time in future. At present the generation capacity is not sufficient to
meet the electricity demand of the country and has triggered the severe load shedding in the country.
The system peak demand for fiscal year 2011 is around 1,000 MW. The Integrated Nepal Power
System (INPS) has installed capacity of 705 MW of which 652 MW is hydro and 53 MW is thermal.
As a predominant hydro system, the generation capacity falls to one third of it’s installed during
winter triggering severe imbalance between supply and demand. To meet the deficit demand Nepal
is importing around 100-120 MW of power from India from different interconnection points based
on bilateral power exchange agreement, under river treaty provisions and under commercial terms.
The lack of high capacity transmission link between India and Nepal has put a limit on export and
import of power. In this situation, Nepal Electricity Authority (NEA), the only public utility in Nepal
responsible for generation, transmission, and distribution of electricity is finding difficulty to cope with
the increasing demand due to poor investment in generation and transmission.

1. Regional scenario of power sector development

SAARC nations are in dire need of electricity in order to attain higher economic growth rate. So,
power sector has emerged as a new attractive business for private parties which can generate revenue
continuously for a long time. But if we look at a general picture (Fig. 1), the ratio of development of
power by Private sector (IPPs) is too low as compared to Public sector development. IPPs contribute
about 29.83% in an average of total generation capacity in SAARC nations. But, their contribution on
hydro power generation is only 11.75% in an average of the total hydro generation in four counties
(Nepal, India, Pakistan and Sri Lanka) while there is no IPPs participation in hydro power generation
in Bhutan and Bangladesh (Fig 2). It has been found that IPPs are mainly concentrated on thermal
generation, which has lesser gestation period in investment and has higher rate of return and
minimum risk associated.
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Figurel: Public/Private share (in %) in Total Power Generation in South Asia

If we look at the total power development in the above mentioned countries, there is active participation
of private sector in generation except Bhutan. Further analysis of the above data reveals that the private
investors are more attracted to thermal generation than hydro because of low capital investment and
early return on investment compared to hydro.

If we consider the hydro power potential, SAARC countries are quite resourceful in this aspect. India
has the highest gross capacity as well as commercially feasible hydro power capacity (Table 1). Nepal
ranks third with gross capacity of 83000 MW and commercially feasible capacity of 43000 MW.

Table 1: Status of available Hydro Power Capacity and their harnessing in SAARC countries

Hydro Power Capacity in M(\)}V — .
Country Gross Commercially % of Harnesse
Capacity Feasible Installed| Commercially feasible Hydro Power

Bhutan 30000 24000 1488 6.2
India 148700 84044 39060 46.48
Pakistan 100000 59000 6555 11-1;

1.5
Nepal 83000 43000 652
Srilanka NA 2550.7 1401 54.93
Bangladesh NA 755 230 S0.86
*Not Available

It can be observed from the figures that, the nations in the region have harnessed only few percentage of
the commercially feasible hydropower capacity with Srilanka has achieved the highest harness rate of 54.93%
followed by India at 46.48% whereas the least harness rate is that of Nepal at 1.53%. Needless to say, the
public sector has played the overwhelming lead role in the development of the hydropower in the region.
(Figure 2)
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Figure 2: Public/Private share in total Hydro Power Generation in South Asia
The above figure shows that the public sector has been the spearhead in developing hydropower. The
private sector contributes about 11.75% in an average of total hydro generation. The above data is
startling because if we look at countries like India, Pakistan, Bangladesh, SriLanka, the private sector
has got the financial capability to invest in the hydro sector but they are reluctant to invest in the sector.
So money is not the only factor de-motivating the investors in investing in this sector. The main reason
is the gestation period and associated risk involved in the hydro sector.
Nepal has not been able to attract remarkable Foreign Direct Investment since 2001 i.e. since the
commencing of Bhotekoshi (36 MW). Nepal has always seen India as a probable market for its
electricity sales. But, Nepal has seen only few investments from India that also in recent years. India
has immense hydropower potential still to be tapped. If India is unable to develop hydro power in its
own country then it will divert its attention towards Bhutan to fulfil its energy needs because India
already has a strong political relationship with Bhutan. Also, the required infrastructure for power
import from Bhutan to India is constructed already. Indian companies have shown a keen interest on
developing hydro projects in Bhutan. Moreover, Bhutan is reviewing its hydropower policy to bring in
more investments and India is fast formulating its approach to the anticipated changes in the bilateral trade of
electricity. This clearly indicates that Nepal needs to review its laws and policies to attract and facilitate the
process of attracting FDIs in hydropower sector in Nepal. Apart from that, Nepal itself should allocate and
mobilize funds to develop hydro projects in order to avoid grave consequences in the future.

1. Nepalese Power System

Nepal has a century old history of electricity generation from hydro plants in SAARC region. Nepal
ranks in third place among SAARC nations in case of hydro capacity. The amount of commercially
feasible hydro power generation capacity (43000 MW) in Nepal, but only 659 MW of hydro plants
have been developed by Government, private sector and public sector. The power system is fully hydro
based comprising of 14.11% of storage plants and the rest ROR based plants.

4.1 Present Status of Survey and Construction License
The government has liberalized the hydro market by involving the private, foreign sector to actively
participate in the hydropower development. As a result, up until now a great deal of survey license ha
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been issued and it seems that almost all of the hydropower sites have been occupied by the developers.
If we analyze the licenses issued by DOED the details of which are given below we can conclude that
out of the total survey license issued by DOED the private sector has a majority share of 91% followed
by NEA 8% and NEA Subsidiary 1%.

Table 2: Details of survey license issued by DOED till July 6, 2012

Survey License Issued in MW by DOED

Particulars IPPs NEA NEA
Subsidiary

Up to 100 MW 3727 87 -

Above 100 MW 7918 1000 102

Total 11645 1087 102

Note: This list does not include the projects which have applied for the survey license or which are already
having generation license or which are under operation

Till July 06, 2012, 1,808 MW of construction license has been issued by DoED out of which IPPs have a share
of 38%, NEA 33% and NEA Subsidiary Companies 29%. But, compared to the survey licenses (11645 MW) held
by private, only 5.87% i.e. 684 MW is applied for construction license. Though IPPs own the largest share of
the construction license issued till date, only 160 MW has been added to INPS by IPPs and IPPs hydro projects
having total capacity of only 92 MW is undergoing construction. Contrary to the Government’s expectation
as expressed in the latest national plans, private sector could not deliver much in hydropower development.
Though public sector (i.e. NEA) was entrusted less by the government yet it fulfilled its responsibility by
developing the hydropower as planned.
Table 3: Details of generation construction license issued by DOED till July 6™, 2012

Particulars IPPs NEA NEA Total

= - - : Subsidiary
eneration Construction License Issued in MW by

DOED (MW) 684 603 521 1808

Installed Capacity up to F.Y. 2010/2011 (MW) 160 467** 22 649

Projects Under Construction (MW)*** 92 136 456 684

**As per DOED list of issued license for generation construction

*** NEA PPA list as of July 08, 2012

NEA subsidiary companies have been awarded construction license for 521 MW, most of them have progressed
towards construction. Upper Tamakoshi HEP (456 MW), an undertaking of a subsidiary company of NEA is
already under construction. Other four small to medium size projects (201 MW) belonging to Chilime (CHPCL)
, a subsidiary company of NEA, are on procurement stage or have finished contractor selection stage and are
ready to go for construction. NEA has obtained construction license for 603 MW of Hydropower. In spite of
the various constraints, NEA till now has fulfilled its responsibility by completing the projects it has undertaken
though with some delay and is currently constructing four projects of total 136 MW capacities.

<o) bt 1%13@ e
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4.2 Overview of Private Sector in Hydropower Development
Nepalese government has developed various legal frameworks in order to pursue investment friendly,
clear, simple and transparent procedures so as to promote private sector participation in the development
of hydropower and to develop hydropower projects by attracting investment from private sector as
well as from governmental sector, as necessary, and through joint ventures of government and private
sector for the promotion of hydropower development.

Table 4: Private sectors in Hydropower development

Name Details of Major IPPs Hydro Plants

Khimti HEP 60 Himal Power Ltd. 2000
Bhotekoshi HEP 36 Bhotekoshi Power Company Ltd. 2001
Jhimruk HEP 12 Butwal Power Company Ltd. 1994
Total 108

It can be said that the involvement of the private sector was after the establishment of Khimti HEP in 2000,
followed by Bhotekoshi HEP on 2001. Out of the 160 MW installed by IPPs in INPS of Nepal, the above three
projects constitutes 2/3 of total capacity. Since 2001 no major projects i.e. above 10 MW have been added by
IPPs.

Also the majority of projects either under development or already developed by IPPs had its study carried out
by NEA or GoN at one point or the other. The majority of projects were identified as a economically feasible
projects during the basin study and Medium Hydro Study Projects (MHSP). Some of the projects whose initial
studies were carried out by NEA are given in the table below.

Table 5: Major hydropower projects studied by NEA

S.No. Project name C(al\p;le\lxli)ty Developer Status Iniotlioar:estt)l;/dy Level of Study
1 |Arun il 900 |[SJVNL DPR finalization INEA/1987 |F.S.

2 |Upper Karnali 900 |GMR DPR finalization INEA/1998 |Pre F.S.
3 |Tamakoshi 3 880 (SN Power DPR finalization [INEA/1996 (Rec.

4 |West Seti 750 |CTGPC, GON |Waiting for FC [NEA/1991 |F.S.

5 |Upper Marsyangdi| 600 [GMR DPR finalization [NEA/ 1996 |Rec.

6 [Lower Arun 400 |Braspower DPR finalization [NEA/1990 |Pre. F.S.
7 |Kali gandaki gorge| 275 [Hydrosolutions|DPR finalization | NEA

8  |Likhu- IV 120 [Bhitwara "o VI INEAN998 |Fs,

9 |Kirne 67 |SN Power DPR finalization

10 [Balephi 50 |Bhilwara DPR finalization [NEA Rec.

11 I(\)/Itgjiru?nmril/ldi;s 300 ggsg::)pers Various stages  [NEA

Total 5242
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Note: CTGPC: China Three Gorges Corporation; Rec: Reconnaissance; F.S: Feasibility Study
It seems that the IPPs have been enjoying the benefit of acquiring the feasible projects and also provision of
getting hydropower license with ease. But the development of such feasible projects are also slow regarding
the size of the project, its accessibility etc.
So, the question arises “why is private sector not involved in preparation of project study report though
91% of the total survey license issued is held by private sector?” This is because all private parties have to
internalize their front-end costs that occur during preparation of project study report. This includes transaction
expenses for legal, financial and due diligence services. This cost also includes engineering costs, technical and
environmental consulting fees, environmental mitigation and the developer's own expenses. These costs are
generally very high for hydropower plants. So, private parties often try to avoid cost wherever possible. This
results in weak project definition with inadequate site studies during project study report. In addition to cost
avoidance, some other factors which result in weak project reports are:
e  Lack of competent man power.
e  Reluctance of financial institution financing the preparation of DPR by private sector.
e Llack of new technologies necessity for initial investigations, due to high investment cost on
equipments.
e  Unreliability of the PROJECT STUDY report prepared by private sectors because of improper and in
depth study.

Despite all facilities IPPs are enjoying based on legal provisions and studies from NEA, IPPs commitment on
developing new hydro projects is not promising. The present trend shows that IPPs are interested or are capable
in developing only small projects or those projects whose studies has been already prepared by NEA. Private
sector in unable to develop large projects because of unavailability of funds in the local market as the market
is able to support 20-50 MW projects only. Despite claims by some of the commercial banks, they virtually lack
the money for the long term investment in hydropower sector. Nepalese banks are not keen on investing on
hydro projects because from their prospective there is high risk involved in hydro projects and also they need
to wait for long period for return. Obviously, for mega projects, we have to look for foreign investment.

Another problem with banking sector is that there is absence of the concept of “project financing” in our
country. Financing is done by financial institutions based on collateral and personal guarantee-backed lending.
Project finance is specific mode of financing used by Financial Institutions under which the very project for
which finance is being sought is accepted by Financial Institutions as collateral and no additional or external
collateral is required for the purpose, thereby resulting in limited recourse to the institutions providing debt
financing. Project financing is a relatively new concept in our country. Financial institutions must gradually
increase their expertise, either through hiring consultants or by sharing of expertise with foreign financial
institutions before starting project financing which needs more time.
Some other problems which IPPs are facing to develop hydropower projects are:

e  Absence of long term loans.

e  Highly capital intensive and absence of committed funds.

e  Transmission line congestion causing problem in power evacuation

° Lack of competent contracting agencies to construct the project site

e  Technical constraints due to complex geological nature of the projects

° High rate of interest and low return on equity (ROE); not attractive enough for investors

° High construction risks due to the nature of the works, with extensive exposure to geological

conditions, flood, access problems, etc.
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Uncertain energy production and vulnerability to wider water management issues that constrain the
flow available for generation.

4.3 Comparison of investment cost among various Developers

Due to the various reasons, the generation cost per unit of hydropower is more expensive in Nepal.
The projects undertaken by the public utilities were found to have comparatively high unit cost of
generation compared to projects by private sector or NEA subsidiaries (i.e. Public Private Partnership
PPP model).

Investment cost/kKWin US $§

3000 2630.5
2500
2000
1500
1000
500

NEA NEA Subsidiary [PPs

Figure 4: Comparison of investment cost per kW (US$/kW) on hydro power generation of

various organizations in Nepal.

The higher cost/kW of NEA constructed hydro projects compared to average is mainly attributed to
the following reasons:

Obligations to build infrastructure like access road, new transmission line that may have benefits for
the economy as a whole and that should be shared by GoN.

As per policy directives, the attractive projects are dedicated to private sector. As a result NEA has to
construct comparatively less attractive projects.

Time and cost overrun due to various reasons some beyond NEA’s control.

Different risks including foreign exchange risks.

Investment on study from the beginning and preparation of DPR.

Strings attached by the donor agencies/lenders

Sole source basis procurement in the grant funded projects.

It is therefore evident from the comparison that PPP model should be given more preference.

4.5 Future scenario of Nepalese power system

The table below shows the future situation of Nepal’s hydro power development. The data presented in
the table derived from the current installed capacity of INPS, projects under development and proposed
for development from NEA, NEA subsidiary companies and IPPS
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Table 6: Future Scenario of Nepalese power system as per PPA concluded projects & projects under con-

struction

Capacity in MW Load
. Forecast Deficit
Generation i
Year | Nga | NEA | ppg | porgy | INstalled | o ocity (Dry | (System | MW(During
Subsidiary Capacity Peak Load | Dry Season)

Season) )

in MW)
2012 | 713 20 34.16 | 34.16 | 747.16 261.51 1056.9 795.39
2013 | 30 - 60.48 | 90.48 | 837.64 293.17 1163.2 870.03
2014 | 60 - 190.81| 250.81 | 1088.45 380.96 1271.7 890.74
2015 | 14 57.3 88 159.3 | 1247.75 436.71 1387.2 950.49
2016 | 32 456 101.7 | 589.7 | 1837.45 643.11 1510 866.89
2017 - 213 38 251 | 2088.45 730.96 1640.8 909.84
Total | 136 726.3 |513.15| 1375.5 | 2088.45 730.96 1640.8 909.84

Note: During dry season the capacity will be down to 35% of the installed capacity
The majority of the projects under construction and development are of ROR types. As a result the
installed capacity of 2,088.45 MW in the year 2017 will be reduced to a mere 730.96 MW in dry
season. This will create a deposit of 909.84 MW in the dry season. Considering the past records of
hydro power construction, the possibility of timely completion of all these projects is still doubtful. So
the future of Nepal is getting even darker
1. The way forward
More priority should be given to the study and implementation of storage projects. To avoid the
forecasted future scenario NEA has been given the task of studying more of storage type projects.
NEA has identified 14 projects, both ROR and storage type, which are under various stages of study.
These projects under study have estimated generation capacity of 3924 MW. NEA will require 5.11 M
US $ to complete feasibility study and 66.57 M US $ to for detail engineering studies of the project.
Since, NEA’s current financial position is very weak, NEA is facing problem of fund shortage to carry
out studies of new projects. Once these studies are complete, a project basket will be available for the
future implementation of the project on merit basis.

Table 7: Projects under study by NEA.

Fund required

Level off TotalName of the[Type of|Capacity|, . in M US
Study Projects |Projects Project |[(Mwy) |-cense Status 2':;2:;5;8 PR $
Nishti Panaha [StOrage| 145 | Applied for Survey License 111
Desk B a g mat iStorage License Application Process
3 140 .
Study Storage on_review 0.56
. Storage License Application Process
Indrawati 78 .
on review 0.11
Pre- , Kaligandaki 2 [S1°1a%€| 660 | Applied for Survey License 111
Feasibility Uttar Ganga  [S'0Ta9€| 300 | Applied for Survey License | 509 | 939

S i e ﬁq?r N
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Storage License Application in
Tamor 530 Iprocess 21.03
Nalsyaugad ~ |St0rage| 400 | Survey License 10.47
Upper Arun ROR 335 | License Cancelled 6.95
Feasibility| 7 |Dudhkoshi ~ [Storagé| 300 | Applied for Survey License 1001
Andhikhola  [St0ra0€| 180 | Applied for Survey License 5 42
Tamakoshi vV |ROR 87 Survey License 242

. [ROR Applied for Generation
Upper Modi 42 License ] 0.88

Upper Seti Storage 197 Generation License under

DPR 2 Storage DrocesSsurve License for

Budhi Gandaki|>" 29¢| 600 rvey
Generation

Total 14 3924 5.11 [66.57

At present, donor agencies are not willing to fund projects whose DPR study is not completed. Because of lack
of fund, NEA will not be able to complete the detail study of these projects, which means lagging in construction
of these projects and prolongation of load shedding in the country. Considering the fact, there is lack of fund
with NEA and incompetency of IPPs to carry out DPR, time has come for the Government of Nepal to establish
a basket fund by offering sovereign guarantee to attract FDI and convince donor agencies in order to invest
on DPR studies carried out by NEA, without which the present crisis will deepen. Also, the Government has
to modify prevailing laws and policies on issuance of licenses. Current trend of distributing survey license to
anyone who applies shall be changed. Proper screening process need to be developed, which will help to select
only competent private companies which are financially and technically sound in constructing hydro plants.
Once the license issued should not be transferable any way.

2. Conclusion

The problem is rooted in tunnel vision of the Government, which has resulted in present situation of
energy crisis in the country. Nepal has a great potential for foreign investment and there are ample
opportunities in Nepalese power sector because of extensively largely untapped resources, critical
domestic power demand, electricity hungry neighbors and strong donor interest to support hydro
development. The mindset of government has to change regarding the priority and emphasis on private
sector e.g. priority for distribution of license. The majority of the projects are under private hand at
present. Though private sectors were entrusted with the great responsibility and enjoyed better facilities
from Government, their contribution on generation is not as par expectation. The over dependence
to private sector has thus to be reviewed on account of their performance and limitations. It is now
realized that public participation is a must for development of hydropower and nation as a whole
owing to the lowest cost of investment on hydro projects and timely completion of the projects.
Pre-feasibility and Feasibility study of these projects which are being developed by public sector are
carried out by NEA. Because of the financial problem NEA is facing to carry out identification study to
prepare the feasibility study reports or DPR, there is a need for creation of “Basket Fund” so that in the
future the feasible projects ready to be implemented as and when required. Also, immediate funding
should be sought from Donors to construct a large reservoir project with the participation of NEA with
a lead role in order to end this energy crisis.

Since, India has been considered as a market for electricity, Nepal and India should jointly make effort
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to harness Nepal’s hydropower potential in a win-win situation in the spirit of friendship and mutual
trust. FDIs can play a crucial role in hydro power development in Nepal. This underlines the need for
effective policy interventions to attract FDI with a view to maximizing the benefits of FDI for Nepal's
development in an open environment. We can also learn lesson from widely appreciated Bhutan’s
experience.

Finally, Adaptation of 3P approach, bolstering the financial capacity of the public sector with the help

of strategic partners for more investment on the hydropower development is the way ahead to solve the

present energy crisis of Nepal.
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Annexes
Annex 1: Projects under construction by NEA
S.No Name of the MW Initial Project ?:%Tﬁ?#ilsi?onin Cost/kW|Status of [Funding INEA/GON
"7 |Projects CostinM US $ Date 9 lin US$ |project |Agencies [contribution
— Chinese
p [UpperTrishuliSA 1 65 19571 2014 A.D. 19285 [25%  |Gowt; 22%
HEP

LoC
Indian

2 |Rahughat HEP 32 |[103 2016 AD 3218.75 (8% Govt,; 22%
LoC
Korea

3 |Chameliya HEP 30 (100 2013 AD* 3333.33 |80% ,GoN and 41%
NEA

4 |Kulekhani Il HEP 14 (28.58 2015 AD 2041.43 |130% ﬁg’:\ 100%

* Revised Commissioning date, original date was December 2011
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Annex 2: Projects under development by Subsidiary Companies of NEA

morar

S No Name of the Project Co?r?rTigsuiLesing Cost/kW Share Composition
Projects /MW CO.S.EIQ M Date inUS$ NEA Others
AW re ao)
Upper Tamakoshi EPF 20%, NT 6%, CIT 2%, RBS 2%
1 ppHEP 1456 441.17 2015 A.D. 967.48 41% General Public Dolakha 10% NEA
Staff 6%, Others 3%
Rasuwagadhi 0 Chilime 33%, General Public 49%
2 HEP/111 162.91 2017 A.D. 1467.66 18% Rasuwa DDC & 18 VDC 3%
Madhya - .
3 Bhotekoshi 146.23 2016 AD. | 143363 | 100 | CMilime 38%, General Public 49% 4
HEP/102 Local Hydro Developers 1% each
4 | Sanjen HEP/42.5 -
Chilime 38%, Rasuwa DDC & 18 VDC
o ;
- Ooper Saien 86.23 2015A.D. 1505.88 10% 3% General Public 49%
HEP /14.8 _
6 Uppggé';h“" 68 2018AD. | 1837.83 | 30% NT 30% Others 40%
7 Upper Modi/42 60.72 2017 A.D. 1445.71 20% Korea 80%
Total/805.3 965.26 1236.88*

*average cost/ kW
Annex 3: PPA status as on 8*" July, 2012.

Particulars Status No. of Projects |Capacity (MW)
PPs Projects in Operation 24 160

Projects in Construction 16 92

PPA concluded Projects 55 518

Sub Total 95 770
NEA Subsidiary Projects in Operation 1 22

Projects in Construction 1 456

PPA concluded Projects 4 270

Sub Total 6 748

Grand Total 101 1518

Source: NEA PPA List as on July 08, 2012
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Implementation of The World Bank-funded
Transmission Line Project - Environmental
and Social Considerations

1.0
11

Background
Geographic location and area of country

Situated in the northern hemisphere, known as land
of Mt. Everest and the birth place of lord Buddha,
Nepal is a tiny landlocked country. Though, Nepal
occupies only 0.03% and 0.3% of total land area
of world and Asia respectively, the country has an
extreme topography and climate. The altitude ranges
from 70 meters to 8848 meters and the climate varies
from tundra to poaLr. The country stretches from east
to west with mean length of 885 km and widens from
north to south with mean breadth of 193 km.

It is sandwiched between the two aLrge and densely
populated countries of Asia; namely, China in the
North and India in the South, East and West.

The shape of the country is rectangualLr with an
area of 147, 181 sq. km. It is situated between
longitudes 80°4'E to 88°12'E and latitudes 26°22'N to
30°27'N, along the southern slopes of the Himalayan
range.

1.2 Population and density

According to the Population Census 2001, the total
population of the country in 2001 was 23.1 million.
For the year 2011, the projected population is 28.5 mil-
lion with the growth rate of 2.13 %. Nepal has more
than 60 caste/ethnic group and 70 spoken languages

1.3

Nepal is divided into 5 development regions, 14 ad-
ministrative zones and 75 districts. Ecologically, the
country is divided into three regions; the Terai (Plain
area), the Hills and the Mountains. Various types of
climate can be found in Nepal i.e. tropical, subtropical,
temperate, sub temperate and alpine/tundra. The sub-
tropical monsoon climate is found in the Terai, tem-
perate monsoon in the Hills and alpine in the Moun-
tainous region of Nepal. The average rainfall of the
country in the whole year is about 1,700 mm. But the
mean annual rainfall varies from less than 300 mm. On

*Director, NEA

Climate and Topography

Dev Sharma Poudel *

an average, about 80% of the precipitation is confined
to the monsoon season. During summer the maximum
temperature in the Terai exceeds 40°c and it is about
28°c in the middle Hills. During winter the minimum
temperature in the Terai is about 7°c, and it is below
the freezing point in the Hills.

14 Economy

Nepal is among the poorest and least developed
countries in the world, with almost one-quarter of its
population living below the poverty line. Agriculture
is the mainstay of the economy, providing a livelihood
for three-fourths of the population and accounting for
about one-third of GDP. Industrial activity mainly
involves the processing of agricultural products,
including pulses, jute, sugarcane, tobacco, and grain.
Nepal has considerable scope for exploiting its
potential in hydropower, with an estimated 42,000 MW
of feasible capacity, but political instability hampers
foreign investment. Additional challenges to Nepal's
growth include its landlocked geographic location,
civil strife and labor unrest, and its susceptibility to
natural disaster.

During the year 2009-10, per capita GDP of the
country was $562 with the growth rate of 3.53.

Major industries in Nepal include tourism, carpets,
textiles, small rice, jute, sugar and oilseed mills;
cigarettes, cement and brick factories. Aside from
small-scale food processing (rice, wheat and oil mills),
light industry, aLrgely concentrated in southeastern
Nepal, includes the production of jute goods, refined
sugar, cigarettes, matches, spun cotton and synthetic
fabrics, wool, footwear, tanned leather, and tea. The
carpet, garment and spinning industries are the three
Largest industrial employers, followed by structural
clay products; sugar and jute processing.

The country has enormous potential for raising GDP
through maximum utilization of opportunitiesavailable
in the areas of agro-processing and high-value herbs
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processing industries; tourism and hydropower; and
education and health.

Agricultural sector occupies one-third share of GDP
while its contribution especially to rural employment
has been very high. The strong role of agriculture in
the national economy is evident from the fact that the
country's more than 80 percent population live in rural
areas with their dependence on agriculture as major
source of income.

2.0 State of EIA System
(a) Description of EIA in Nepal

Nepal integrated environment aspects in all its
development activities and projects only from early
1980s. Environment conservation was included in the
policies since the Fifth Plan (1975-1980). Then the
second milestone was taken during the Sixth Plan.
The Sixth plan under the environment and land use
policy emphasized the integration of environmental
aspects into the construction of alLrge-scale
development projects. Then finally in the Seventh
Plan it was stated that the developmental programmes
will be implemented only after an approved EIA
(Environmental Impact Assessment) study. The plan
outlined the need for carrying out EIA processes of
industrial, tourism, transportation, water resources,
urbanization, agriculture, forestsand other development
programmes to identify and mitigate adverse impacts
on the environment. The Eighth, Ninth and Tenth
five year plans have further emphasized the making
of more effective EIA systems. The formulation of
sectoral guidelines, promotion of participatory EIA
system and inclusion of mitigation cost into the total
project cost were some of the activities included in
these three five year plans.

However, the GON (Goverment of Nepal) introduced
the National Environmental Impacts Assessment
Guidelines, 1993 which provide a general methodology
for conducting an EIA but there was no approval
process and legal requirements of EIA study.

Then Environment Protection Act (EPA), 2053 (1997)
and Environment Protection Rules (EPR), 2054
(2997), was endorsed in 1997 during the Ninth Plan.
Necessary Amendments are being made on the EPR to
improve the EIA process in Nepal as per the country’s
requirement and to ease lengthy and complicated
approval process.

The Ministry of Environment (MOEnv) is the sole
executing agency responsible for the implementation
and enforcement of the EIA as per the EPA and EPR,

1997.
Main Duties and Responsibilities

The main roles of the MOEnv are of Promoter,
Facilitator and Regulator with following prime duties
and responsibilities;

i) Formulation and implementation of policy,
planning and programs and monitoring and
evaluation of its implementations related with
environment;

ii)  Survey,research,study, trainingand participation

at national and international seminar, workshop

etc.

Contact and coordination with environment

related national and international institutions;

iv)  Pollution control, conservation of environment;

v)  Publications of materials related with
environments

i)

vi)  Review and evaluation of environmental related
programs implemented by government and non-
governmental organizations;

vii) Enhancement and use of human resources
related with environment;

viii) Promotion of alternative energy.

(b) Related Laws and Policies

Other related laws and policies that are required to be

reviewed during the EI1A study process include;

= Hydropower Development Policy, 1992 and 2001,

= Water Resources Strategy, 2002;

= Forest Sector Policy, 2000;

= Agquatic Animals Protection Act, 1960;

= Land Acquisition Act, 1977,

= Soil and Watershed Conservation Act, 1992;

= \Water Resources Act, 1992;

= Labor Act, 1992;

= Forest Act, 1993;

= | ocal Self-Governance Act, 1999;

= Electricity Act, 1992;

= | ocal Self-Governance Rules, 2000;

= EIA Guidelines for the Forestry Sector, 1995;

= Forest Products Collection and Sale/ Distribution
Guidelines, 1998;

= Community Forest Guidelines, 2001;

= Procedures Guidelines for the Use of Forest Land,
2007;

= Nepal Environmental Policy and Acton Plan (1993
and 1998);

=  Environment Protection Act, 1997;

=  Environment Protection Rules, 1997;

= National Environmental Impact Assessment (EIA)
Guidelines, 1993;
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= Convention on International Trade in Endangered All projects are considered for the application
Species of Wild Fauna and Flora (CITES), 1975; of environmental studies, i. e. EIAs and IEEs, since
= Convention on Biodiversity (CBD), 1992; the enactment of Environment Protection Act (EPA),
= |LO Convention on Indigenous and Tribal Peoples, 1997 and Environment Protection Rules (EPR), 1997.
1989 (No0.169). The schedule 2 pertaining to Rule 3 of EPR, 1997
© Projects Subject to EIA has provision of_proposals requiring EIA. leev_w_se,
schedule 1 mentioned about the proposals requiring

IEE.

e Road

Project Types

Class 11

Schedule 1: IEE
Construction of National Highways and main  Construction of District roads

feeder roads. and Urban roads.

o Water Resources Those irrigating more than 2000 ha in the Terai, Those irrigating 200 to 2000 ha

Irrigation and mountain areas with as steep gradient. 500 ha in the hill valleys and 25

500 ha in the hill valleys and 200 ha in the hill in the Terai and inner terai, 25 to

Any water resources development activity to 200 ha in the hill and mountain
which displaces more than 100 people with areas with as steep gradient.

permanent residence. Anywater resources development
Construction of multipurpose reservoir. activity which displaces from
Enter basin water transfer projects. 25 persons to 100 persons with
_ ] _ permanent residence.
e Airport Construction of new airport. Extension of area of existing
airport. .
e Energy Operation of electricity

Hydropower Operation of electricity generation projects generation projects with a

Thermal Power Generation of more than 1 MW coal or atomic diesel or gas electricity.

Transmission Transmission line projects of
Line Generation of more than 5 MW diesel or gas 132 kV and more than that.

with a capacity of more than 50 MW. capacity from 1 MW to 50 MW.
Generation of 1 MW to 5 MW

diesel or thermal electricity.

electricity.

N
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¢ Waste Disposal Site

Waste management activities to be undertaken Filling of land with 1000 to 5000
with the objective of providing services to atons of waste per year.

VIDYUT

population of more than 10,000.

Filling of land with more than 5000 tons of and

waste per year.

Selecting, picking, disposing and recycling spread over 5 to 10 ha.

waste through chemical,

biological techniques in an area spread over

more than 10 ha.

Burying of waste emitted from an urban area
with a population of at lest 10,000.

(d) Procedures of EIA

Section 3, 4, 5 and 6 of the Environmental Protection
Act, 1997 have explicitly mentioned the need for
undertaking IEE or EIA for the prescribed projects
as well as the process of approving IEE and EIA
reports. The project proponent is required to carry out
the IEE and/ or EIA of the prescribed project before
its implementation. As guided by the EPR, 1997,
the proposals (i.e. projects) requiring environmental
studies are mentioned in schedule 1 and 2 of EPR,
1997. For hydropower and transmission line related
projects the project proponent has to submits the
EIA report to the MOEnv through Department of
Electricity Development (DOED) and Ministry of
Energy (MOE). After receiving EIA report from the
proponent through the concerned body, MOEnv will
publish a public notice for comments and suggestions.
Section 6 has authorized MOEnv to constitute a
Review Committee comprising of experts of related
disciplines and representatives of concerned agencies
for experts’ opinion on the EIA reports and to approve
the report with and without conditions.

Basic Procedures of EIA:

o Screening

The EPR, 1997 has made mandatory that the prescribed
projects shall undergo screening as per Schedules 1
and 2 of EPR, 1997.

e Scoping and Terms of Reference Stage

The basic procedures of EIA will follow two steps
process namely Scoping and Terms of Reference
(TOR) Stage and Environmental Impact Assessment
Stage.

Scoping is the first stage for Environmental Impact
Assessment Study. The purpose of scoping is,
as defined in National EIA guideline 1993 and

Selecting, picking, disposing
recycling waste through
chemical, mechanical or

biological techniques in an area

mechanical or

Environment Protection Rules 1997, to develop

consensus and understanding of overall EIA process

and set out requirements for the detailed study. At this

stage activities such as identification of stakeholders,

preparation of plan for public involvement, collection

of relevant data, notification to local people,

identification and evaluation of major issues and

preparation of plan and program for detail EIA study

will be conducted. The Terms of Reference for the

EIA study will be made as per schedule — 4 of EPR 97

based on the issues identified during scoping exercise.

The approval for the same will be taken from the

concerned government agency.

The scoping document includes:

= Brief description of the project

= Brief description of existing environmental
condition of the project area

= Key Environmental issues

= Priority issues that shall be considered during EIA
study

= Environmental Impact Assessment Stage
The approved Terms of Reference will be the final
TOR based on which EIA study will be conducted.
The contents and scope of the study will be as per
schedule - 6 of EPR 97 and approved TOR.

The EIA study includes:

= Collection of the baseline data on physical,
biological, socioeconomic and cultural environment

= |dentification of positive and adverse impact during
project construction and operation phases

= Categorization of the impact into short term, long
term and medium term in terms of duration; local,
site specific and regional in terms of extent; and
high, medium and low in terms of magnitude

= |dentification and delineation of areas to be
acquired and affected by the project
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= Alternative Analysis

= Preparation of mitigation measures including
compensation plan for the adverse impact

= Preparation of Environmental Monitoring Plan
with details of monitoring parameters, schedule,
location, method and agencies to be consulted

= Preparation of Environmental Management
Plan (EMP) which include cost, manpower and
institutional requirement for the implementation of
program

= Preparation of Environmental Auditing Plan as per
EPR 1997

= Preparation of draft EIA report

= Public hearing program at project area

= Incorporation of comments of public hearing
program

= Presentation at Review Meeting at MOEnv and
incorporation of comments of Review experts.

= Public notice for comments on draft EIA report

= Final EIA submission and approval

Key Issues of Environmental Assessment in Nepal

= Lack of comprehensive environment protection
policy

» Inadequate capacity for effective environmental
administration

= Insufficient/unclear sectoral policies for better
environmental management

= Inconsistency in the quality of environmental
assessment reports

= Lack of monitoring of EIA implementation

= Inadequate manpower in the ministry for review,
approval of EA reports and monitoring of effective
implementation at site.

= Not approval of reports within stipulated time
period.

3.0 Case Studies on Good Practice and Poor
Practice

3.1 Project Name: Khimti-Dhalkebar 220 kV
Transmission Line

3.2 Project Description

Khimti-Dhalkebar Transmission Line (TL) is the
first 220 kV TL project which is presently under
construction in Nepal.

The project covers five districts of Janakpur Zone
namely Dolakha, Ramechhap, Sindhuli, Mahottari
and Dhanusha in Central Development Region of
Nepal. The transmission line starts from the existing
Khimti substation at Kirne of Dolakha District and

is connected to the existing substation at Dhalkebar
of Dhanusha District. It passes mainly through the
physiographic range of Middle Mountain, Churia and
plains of Terai.

Total length of the transmission line is 73 km. There
will be a total of 230 towers including 53 angle towers.

3.3 Salient features of the Project

Project: Khimti—Dhalkebar 220kV Transmission
Line Project

Zone: Janakpur
District: Dolakha, Ramechhap, Sindhuli, Mahottari
and Dhanusha

VDC/ Municipality: Sahare, Khimti,
Gelu, Tilpung, Kathjor, Manthali, Bhaluwajor,
Bhimeshore, Ratanchura, Ranichauri, Jalkanya,

Bhadrakali, Kamalamai Municipality, Gairibas, Tulasi
Bahunmara, Begadawar and Dhalkebar VVDCs.

Line Length: 73.003 kilometers

Span: 350 meters

No. of Angle Point: 53

No. of Tower: 230

\oltage level: 220 kv

RoW: 30 meters

Tower type: Steel Lattice Structure,

self supported

Tower Height: 42.45 meters

Circuit: Double

Conductor: ACSR BISON, Duplex
Earthwire: EHS 7/3.35

Foundation Type: Pad and Chimney isolated

Foundation Area: 1250 x 1250 meters
(approx. average per foundation)

Bay Extension: One at Khimti substation
and another at Dhalkebar substation

Estimated Project Cost: ~ US$ 22 million

Funded by: World Bank, Govt. of Nepal and NEA

3.4 Objectives of the Project
The main objective of the proposed project is to

evacuate the power generated from Upper Tamakoshi
Hydroelectric Project. This transmission line will also

0?/?@3
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be connected with two existing Independent Power
Producer (IPP) plants, Khimti and Bhotekoshi, with
a view of exporting power to India as well as to serve
the eastern region of the country. It will also provide
an attractive route to evacuate the power from other
IPP plants in pipeline.

It will also help to strengthen the system, improve the
transmission capacity and reliability to deliver power
purchased by NEA from newly commissioned private
hydropower plants to load center, as well as enhance
the power exchange capacity with India.

3.5 Project Components
The project comprises of two main component
described below.

» 73-km long 220 kV double circuit transmission
line with duplex ACSR , BISON conductor
» Two 132 kV line bays extension, one each at
Khimti and Dhalkebar existing substations
1.6 Executing Agency
Nepal Electricity Authority (NEA), an
undertaking of Government of Nepal is the executing
agency of the project.

3.7 Estimated Project Cost
The estimated cost of the project is US$ 22
million.
1.8 Funded by:
World Bank, Govt. of Nepal and NEA

3.9 Date of Loan Agreement
December-19, 2006

3.10 Procedure
3.11 Approval
consideration
The detailed EIA study of the project was carried out
by Environmental and Social Studies Department
(ESSD) of Nepal Electricity Authority (NEA) in 2004
as per the requirements of Environmental Protection
Act, 1997 and Rules, 1997. This EIA was prepared in
accordance with the legal requirements of GON based
on field studies and consultation with local people and
officials. The EIA document was approved by Ministry
of Environment on June 2005.

for Environmental and Social

4.0 Impact Assessment, Mitigation Measures

4.1 Analysis of Alternatives:

Although 3 route alignments were under consideration
during feasibility period, route-1 was considered

an appropriate alternative realizing the minimum
project cost, reduced T/L length, low impact on forest
resources and cultivated land as well as minimum
number of houses to be relocated.

Lattice tower is preferred to guyed tower. Although
guyed tower is economical, it requires a lot of land
space in the tower pad area. On the other hand lattice
tower is more environmental friendly.

In the rocky area along the route alignment, rock bolt
foundation is preferred to normal concrete foundation
due to its excavation- less drilling advantage and low
environmental impact.

4.2 Pollution Control

The impact of the TL project on vegetation loss (about
24 thousand trees) along the route alignment has
been mitigated by replacement plantation of 600,000
seedlings of different species at project vicinity areas.
The impact of the project on slope stability has been
minimized by adopting various Bioengineering
techniques.

Since major construction work is being done manually,
the pollution of air and noise has been reduced
considerably.

4.3 Natural Environment

Theawarenessand conservationtraining programs have
been conducted for local people regarding importance
of forest conservation, wildlife conservation. Trainings
have been provided to about 150 participants in 5
different groups (lots) in the project districts.
SimiaLrly hoarding boards have been displayed at
project construction/affected areas regarding forest
conservation, wildlife conservation and general
awareness.

In the later phase of construction, workers have been
provided with LPG and kerosene for cooking purpose
instead of fuel wood. This has reduced pressure on the
forests nearby the project construction areas.

4.4 Social Environment

The implementation of TL project acquires 68 ha of
cultivated land and 125 ha of forest land. 68.44 ha of
private land fall under RoW along the entire alignment.
Land has been acquired according to Land Acquisition
Act 2034. A total of 59 houses will be displaced
within 30 meter RoW along the entire TL alignment.
SimiaLrly, 118 households have been affected by
land acquisition due to tower pad construction from 3
project districts. The private land and houses affected
by the project has been compensated as per the rate

i%@jr/ksa



Taaa

T 0% T, @ 3, 3 9

VIDYUT

fixed by the Compensation Fixation Committee.
Compensation for loss of land and houses has been
paid in cash. For the private land falling at tower pads
100% compensation has been paid to the owner while
10% is paid for the land under RoW. Compensation
has also been provided to the standing damaged crops
during project construction.

Resettlement and rehabilitation assistance was
provided to households affected by acquisition of
structures as per approved SIAand RAP. They are paid
for transportation cost, rental cost and hardship cost.

4.5 Good Aspects of the Project:

4.51 Consultation with local stakeholders:

Due consideration was taken for public consultation
during the EIA report preparation and approval stages.
Various group meetings were held during EIA data
collection with the concerned stakeholders like local
people, government and non-governmental authorities
and others at project affected districts to collect their
suggestions and feedback in order to minimize the
adverse impacts and augment the positive impacts of
the project.

Consultation was carried out for 210 households for
questionnaire survey, 32 households for checklist
survey and 22 group meetings were held to glean
information of stakeholders regarding the project.

The public hearing was conducted on September
2004. The notice regarding the program was published
in Gorkhapatra daily on Sept. 2004 and concerned
stakeholders were informed.

4.52 Information Disclosure

The notice regarding scoping was published in National
Newspaper - Gorkhapatra Daily on April 2003.

The draft EIA report was placed at affected District
Development Offices, District Forest Offices and VDC
offices of the project area from August to September
2004 to collect their suggestions and feedback on it.
The photocopy of the report has been allowed for local
people.

After receiving Final EIA report from ESSD NEA,
Ministry of Environment published a public notice
in May 2005 for getting further comments and
suggestions from concerned stakeholders, if any.

4.53 Establishment of Environmental Management
Unit

AKhimti- Dhalkebar Environmental Management Unit
has been established at the site for the implementation
of Environmental Mitigation and Monitoring work.
4.54 Compensation to affected HHs

The compensation fixation committee was formed

ox/ﬁgﬁ

to determine the appropriate compensation for the
acquired land, houses and other infrastructures. Cash
compensation has been provided for such acquisition.
In addition to compensation, resettlement and
rehabilitation assistance was provided to households
affected by acquisition of structures as per approved
SIA and RAP. Under this they were paid for
transportation cost, rental cost and hardship cost.

4.55 Compensatory Plantation

A total of 10 plant nurseries have been established for
the purpose of compensatory plantation of 600,000
seedlings of various species. About 600,000 seedlings
have already been planted in the open places of
community and government forest as per the suitability
of the species and preference of local communities.
Local communities have been involved while carrying
out afforestation program.

In this Fiscal Year (2011/12), it was estimated that
48,000 seedlings of various non-timber forest products
(NTFPs) would be provided to 37 project affected
community forest user groups. The main objective
of this program is to improve the livelihood of poor
people.

4.56 Awareness and Community Support Programs
Various types of awareness and conservation programs
such as - forest conservation, wildlife conservation,
and social awareness focusing on AIDS, occupational
health and safety have been conducted at project
affected areas. About 250 participants from project
affected areas have already benefited by such programs
held at various dates and places. The project has also
given priority to local people for employment in the
project related activities.

SimiaLrly, continuous consultation is being done
with the stakeholders of the project for its success
and for creation of win-win situation to the affected
communities and the project.

Some of the community support programs like
construction of deep well, distribution of livestock for
poor farmers, rural electrification, cash crop farming,
poultry farming training, livestock distribution have
already been implemented by project authorities.

The provision of accidental insurance by contractor to
the workers and supervisors involved in construction
activities is also a positive initiation from the project.

The total mitigation and enhancement program
cost of the project is NRs 3,64,71,928.25 which is



faaa

T 0% T, @ 3, 3 9

VIDYUT

about 2.33% of the total project cost.

5.0 Problems Encountered

The local people's expectation from the project is
escalating. The people request for financial assistance
for all type of community development works and
sometimes even for their personal work, which has
not been included in the EIA report and is beyond the
scope of the project.

The local people have started creating obstacles
for project authorities eg. by preventing the project
vehicles from moving, if their demands are not
fulfilled. They have made this their practice for getting
their work done.

The project lacks measures for occupational health
and safety hazards. The labours employed in tower
foundation preparation and stringing the wire are
found to be working without use of various personal
protective devices such as hats, boots, mask as per the
nature of job. There are no stringent rules laid down by
the project on the occupational health and safety of the
local people although safety issues have been clearly
stated in the EIA report. Several cases of accidents and
injuries to labors have been reported.

Some of the affected HHs have refused to accept
compensation cost for their land and houses. They are
bargaining for the price and making obstacles during
construction at some places and critical spots.

Some of the mitigation measures mentioned in EIA
reports have been only limited to writing and have not
been incorporated in the project tender documents.
The provision of alternative fuel sources to workers

instead of use of fire-wood, provision of adequate
safety equipments to workers, sanitation etc. have not
been included in tender document.

The temporary labour camps are not systematic. They
do not have toilets and water facilities. Thus they are
forced for open defecation. Most of the camps are
using fire-wood for cooking purpose instead of LPG
or kerosene.

6.0 Lessons Learned

e NEA should have its own environmental policy on
categorization, acquisition and compensation of land

e The general practice now is providing 10% of the
compensation for all types of land under RoW. The
affected local people have not agreed to this practice.
They want categorization of land and compensation
accordingly.

e The environmental team should be involved
while preparing the tender documents. The mitigation
measures spelled out in EIA report should be included
as tender clauses.

6.1 Consultation with local stakeholders

Public consultation should have been conducted earlier
stage for better understanding for local stakeholders
and smooth implementation of the project.

6.2 Monitoring

It is required to confirm the result of environmental
and social monitoring which is conducted by

environmental and social studies department under
Engineering business.

i -v,..
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Hydropower Development in Nepal:
Opportunities and Challenges

1.0 Introduction

Nepal is endowed with huge theoretical
hydropower potential of 83,000 MW, out of which
43,000 MW is considered as techno-economically
feasible. The water resources of Nepal are
regarded as one of the principal opportunities for
future economic development of the country. A
study report shows about 225 billion m? of surface
water flows through Nepalese territory annually.
This gives a specific runoff of about 0.12 million
m3/km?/year, being about four times the world
average.

The present level of energy consumption,
particuaLrly in developing countries, is a global
challenge. A study shows that about 20% of
world population living in industrialized countries
consumes 60% of energy and remaining 80% of
populations have to manage with 40% of total

Hydropower Potential (MW)

Madhav Prasad Koirala*

energy. This means there is a wide disparity
between the standard of living and quality of life of
high energy consuming countries on the one hand
and those who do not have the opportunities of
adequate access to energy on the other. Due to
this reason, the development of different sources
of energy and increase in its consumption has
become a priority agenda for all of the developing
countries.

Despite of hydroelectric power requiring a
clean energy generation process, exploitation
of hydroelectric potential in various countries
has rather been on a lower side. A comparative
study shows the countries that have high hydro
potentials have exploited even on the lower side
of the total capacity.

‘ Hydropower’s share of

Countries . - .
Total Potential Utilized Potential total generation (%)
China 310,000 210,000 16
Brazil 170,000 84,000 84
Canada 160,000 74,000 59
India 150,000 38,000 18
Norway 47,000 30,000 99
Nepal 43000 652 92

Source: IHA, 2012 and IPCC, 2011.

As per the estimates made by Water and Energy
Commission (WECS) based on doctoral thesis
of Dr. Hariman Shrestha, the theoretically,

* Manager, Rasuwa Gadhi HP

technically and economically feasible hydropower
potential classified within the major river system
in Nepal is summarized as follows:

9%,/ grefenfiies uheT foe
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Theoretical hydropower potential

Potential in MW
Major river courses Small river courses
having catchment areas

River basin

having catchment areas

Sapta Koshi

above 1000 km?

300 - 1000 km?

18,750 3,600 22,350
Sapta Gandaki 17,950 2,700 20,650
Karnali and Mahakali 32,680 3,500 36,180
Southern river 3,070 1,040 4,110
Total (MW) 72,450 10,840 83,290
M Basins o Nepal

Source: WECS, GIS/RS Unit 2006
RAOQnline

(1) Mahakali

@) Karnali

(@ Babai

(4) West Rapti

(5) Gandaki

(6) Bagmati

(7} Kamala

(8 Koshi

@ Kankai

(0 other Southern Rivers

b) Technically feasible hydropower potential
River basin No. of Fea_sible Project Technically Feasible_ Hydropower
Sites Potential Capacity in MW
Sapta Koshi 53 11,400
Sapta Gandaki 18 6,660
Karnali 30 25,410
Mahakali 4 1,160
Southern Rivers 9 980
Total (MW) 114 45,610

c)

Economically feasible hydropower potential

No. of Feasible Project

River basin : Technically Feasiblg Hydropower
Sites Potential Capacity in MW
Sapta Koshi 40 10,860
Sapta Gandaki 12 5,270
Karnali 7 24,000
Mahakali 2 1,125
Southern Rivers 5 878
Total (MW) 66 42,133

st ubET fe/ 99
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The above estimates were prepared on around
1960's period which requires to be updated based
on the more accurate present data level.

2.0
Nepal
Despite having a century long history of electricity
generation and consumption, half of the
population is still deprived from use of electricity
and other half is facing long hours of power cut.
The 500 KW Pharping Power Plant which was
commissioned in 1911 is the first hydropower
installation in Nepal. The 640 KW Sundarijal
Hydropower Plant was commissioned in 1936,
and the 2.4 MW Panauti Hydropower plant was
installed in 1965. The total 92 MW Kulekhani (I
and IlI) Hydropower Plant was commissioned
in 1982, which is the only one project offering
seasonal water storage in Nepal. The 144 MW Kali
Gandaki - A Hydropower Project commissioned in
2003 is the biggest hydropower project in Nepal
so far. Most of the Hydropower Plants in Nepal
are owned by the governmental agency, the
Nepal Electricity Authority (NEA), and most of the
projects are designed, constructed, and financed
by international consultants, contractors with the
support from international assistants. However,
in the later stage, few hydropower developments
took place from private sector also. Local
capacity is also getting competence on planning,
design and construction of hydropower projects.
For example, the 22.10 MW Chilime hydropower

Hydropower development scenario in

project and 3 MW Piluwa project which were
designed and constructed by Nepalese engineers
and was commissioned in 2003. The projects fund
was managed from local financial institutions.
After successful construction completion of
these projects, the confidence level of Nepalese
engineers has increased and demonstrated their
capability to construct hydropower projects with in-
house technical and financial resources. A private
hydropower developer has started financing in
this sector after 1992, when the Government
adopted new Hydropower Development Policy
and Electricity Act. In particualLr, Butwal Power
Company, Himal Power Limited, Bhote Koshi
Power Company, Chilime Hydropower Company,
Hydro Solutions, Sanima Hydropower, National
Hydropower Company, Arun Valley Hydropower
Company and others have already started
hydropower generation.

As stated in the NEAs Annual Report (FY
2011/12), it has observed that the average annual
growth in peak power is 6.87% and annual energy
demand 10.67%. Presuming normal availability
of domestic and import supply sources, it had
forecasted a maximum 14 hours of load shedding
per day per consumer during driest months of
the year; January, February and March. The
current crisis of electricity requires retrospective
evaluation of our policies and actions as to what
went wrong and what to do.

Total Installed Capacity in MW (NEA — Annual Report 2011/2012)

Sector Hydro Thermal Soalr Total
NEA 477.530 53.410 0.1 531.040
Private Sector 174.526 174.526
Total 652.056 53.410 0.1 705.566
The current generating capacity of hydropower every year.
projects in Nepal is about 652 MW. Only about
40% of the population has access to electricity. 3.0 Opportunities

Most of the developed hydropower projects in
Nepal are RoR type. Because of the seasonal
variation of the river flow, there is a significant
power supply during the monsoon season and
shortage in the dry season. The only storage
project, Kulekhani is not able to fulfil the peak
power demand of the country during dry season.
As a result, the country is facing load shading

» Nepal has plenty of hydro power potentialities
that can be used sufficiently for domestic re-
quirement and also for export purposes. Un-
derdevelopment of these sectors has provided
a lot of opportunities for their developments.

» It has already proven from the past experienc-

it ﬁajr R,
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es that Nepalese engineers are now capable
of planning, designing, construction and op-
eration of medium sized hydropower projects,
except mega ones. Numbers of experienced,
skilled and semi-skilled manpower are also in-
creasing year by year. It is a positive sign for
the development of the hydropower projects.

» The Financial Institutions of Nepal, like Em-

ployees Provident Fund (EPF), Citizen In-
vestment Trust (CIT), Bankers and others are
providing the loan for the development of hy-
dropower project under the “project financing
concept”.

- For hydropower development a clear vision is
necessary to take by the planner and the politi-
cian keeping in the back of the mind the socio-
economic conditions of the people. In the pres-
ent context, almost all the political parties have
realized that for raising the living standards of
the Nepalese people, development of hydro
electricity is a must. Political commitment to
provide access of electricity by all in 10 years,
to generate 10 thousand MW of hydropower
in 10 years and so on, are encouraging when
viewed from hydropower development as-
pect.

- The neighboring countries such as China and
India are having double digit economic growth
rates. We cannot remain in isolation from the
rest of the world. To exist as a country, we
have to follow fast track hydropower develop-
mental plans and policies. Without hydropow-
er development, the country’s economic sec-
tors cannot grow. Development of hydropower
projects has, thus, become the national need
for the country’s overall development.

» Exporting hydroelectricity is an attractive idea,

but Nepal still has along way to go before itis a
reality. Specifically, relations with India should
be made stronger because it is the major mar-
ket that Nepal can sell to, and even for export-
ing electricity to Bangladesh that has shown
interest in importing electricity from Nepal.

- Hydropower is not only about energy produc-
tion for productive sectors but also a powerful
means of bringing in socio-economic transfor-
mation and development of villages. Hydro-
power leads to development activities in vil-
lages mostly as hydropower projects need to
be constructed in the villages. The poor, the
target group can participate in the benefit from

this because the socio-economic benefit from
a hydropower project to the rural population is
extensive. The one of the good example on
this local people’s participation in the hydro-
power benefit sharing model can be seen in
Chilime Hydropower Company Limited.

4.0 Challenges
» Due to the political instability, the country is un-

able to give due attention to the hydropower
production in efficient manner and Nepalese
are facing a painful load shedding problem.
As hydropower is the backbone of economic
development, policy level improvements need
to be strengthened by reviewing the progress
made so far and learning from past short-
falls. Without political stability and strong po-
litical will, no development process can move
ahead. The foremost important political task
of the present time has, therefore, become to
form the national concessional government
and to make the ‘acceptable constitution’. Let
us hope, once the ongoing political instability
is settled, economic development will be the
national agenda.

» As we know, major Indian rivers are generally

interstate involving more than one state, requir-
ing concurrence of all the involved states for
taking up hydro project. It has been observed
that a number of hydropower projects are still
languishing due to interstate disputes. We are
currently in the process of demarcation of the
boundaries of the federal states. The most of
the developmental works of the state will high-
ly influence with the available water resources
and that the task carrying water resources
development and management is easier if we
carried these activities in watershed basis. It
is high time to demarcate the state boundar-
ies on watershed basis as much as possible
considering the fact of fast development of the
federal states in the future. SimialLrly, the ju-
risdiction of the state and central government
must be clearly spelled out in the constitution
on the types and scale of the water resource
and their development.

- Nepal's own resources cannot meet the finan-

cial investment needed for the aLrge scale hy-
dropower development. Today, it is not easy
to obtain assistance from the international fi-
nancial institutions for the hydropower devel-
opment due to the insecure environment of

arfarfties afsat faera/ 9%
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the country. The government instability might
be the reason behind it. Proper arrangement
of international funds required for hydropower
development of the country is one of the ma-
jor challenges at the current scale of Nepalese
economy.

» Nepal does not have sufficient numbers of
technically sound manpower even now when
we talk about alLrge sized hydropower devel-
opment projects. On the other hand, the signif-
icant numbers of trained and skilled manpower
are leaving the country due the hopeless envi-
ronment of the country. SimiaLrly, most of the
local contractors are labor based contractors
and do not have equipments and manpower
for big jobs. Hiring of foreign contractors in-
creases the cost and the money goes outside.
Therefore, a clear policy is required to retain
the skilled and trained professionals within the
country and in-house human resources devel-
opment become essential if we want to devel-
op our hydro-project within an affordable limit.

» Decision making processes in Nepal are very
slow and lethargic in the hydropower sector.
This has resulted in increasing project costs
and has halted the entry of additional entre-
preneurs. Therefore, restructuring at all policy
levels is required. Policies need to benefit con-
sumers and investments must be competitive.
Institutional restructuring is essential to devel-
op hydropower as a national industry. Policies
concerning customs and tax, as well as on for-
est area have to be reviewed.

» Clear information on power purchase and pric-
ing policy, where PPA can be done, must be
given appropriately in order to attract public
and private sector investment on hydropower
investment.

> Reliability of Feasibility Study Report needs to
be enhanced. There are anumber of examples
of alLrge variations from estimated costs
primarily on account of differences between
the outcomes of investigations and ground
realities. Both in respect of hydrology and
geology, the quality of studies, investigations,
analysis and findings need substantial
improvement.

» Most of the hydropower projects are being
delayed because of lengthy Environmental
Impact Assessment (EIA) approval process
and land acquisition (private and Government

owned land) problem. Ministry of Environment,
Ministry of Forest, Ministry of Energy, Ministry
of Land Reform and Management and other
concerned authorities have to formulate new
guidelines for simplified solutions for this
problem.

» The law and order problem in project areas
lead to delay in execution of the project as well
as cost over runs. Executing agencies face
security problems resulting delays in execution
of the project due to difficulties in arranging
manpower deployment. Government needs to
make necessary arrangement to strengthen
the existing security system.

» As hydro projects are located in hilly terrain,
landslides, hill slope collapses, road blocks
etc. particualLrly during monsoon season be-
cause of heavy rains and unprecedented
floods cause severe setbacks in construction
leading to time and cost over-runs. A compre-
hensive support from the concerned govern-
mental authorities is required for necessary
precautions and actions if happen.

Conclusion
Hydropower potential is abundantly
available in the Country of about 43,000 MW in
terms of technically feasible potential capacity
and more than 98% of which remaining untapped.
Techno-economically  feasible hydropower
projects are several times more favorable
compared to thermal power project keeping in
view the life cycle costs, recurring fuel costs,
environmental cost etc. Hydro power projects
utilize water, as a zero cost input energy source
against which there is a constant escalation in
cost of fossil fuels used in thermal power station,
thus making the operational cost of thermal power
stations ever increasing.
Withalltheinherentadvantagesassociated
with hydropower, the present energy deficit of
the country and bulk of the future requirement of
the electric power can be met by the fast track
development of the hydropower project. We can
change the face of the country through the proper
utilization of the available hydro potential both in
production and service sectors. However, a clear
plan and policies should be made in an integrated
manner to face the challenges and to grasp the
opportunities as mentioned above.

4.0
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Enhancement of Large signal stability using Power
System Stabilizers (PSS). A case study on Rasuwagadhi
HEP (111 MW) and Middle Bhotekoshi HEP (102 MW)

interconnected in INPS.

1.0
11

Transient stability:

Transient stability is the ability of the power system
to maintain synchronism when subjected to a severe
transient disturbance. The resulting system response
involves alLrge excursions of generator rotor angles
and is influenced by the non-linear power angle
relationship. Stability depends on both the initial
operating state of the system and the severity of the
disturbance. Usually, the system is altered so that the
post-disturbance steady-state operation differences
from that prior to the disturbance. The stability
problem involves the study of the electromechanical
oscillations in the power system.

Dynamic stability is commonly used term as a class
of rotor angle stability and is used to denote different
aspect of phenomenon by different authors. In
American literature, it has been used to denote small
signal stability in the presence of automatic control
devices like automatic voltage regulators (AVR). In
German and French literature, it is used to denote
transient stability [1].

Disturbance of widely varying degrees of severity
and probability of occurrence can occur on the power
system. The system is however, designed and operated
so as to be stable for a selected set of contingencies.
The contingencies considered in this study are the
three phase fault on transmission line and fault is
assumed to be cleared by the opening of appropriate
circuit breakers to isolate the faulted element and
symmetrical three phase fault on generator bus.

Introduction
Basic theory

Power System Stabilizers (PSS)

Power System Stabilizers (PSS) are used to generate
auxiliary stabilizing signals to control the excitation
system so as to improve power system dynamic
performance. This is achieved by damping the low

* (Deputy Manager)

Achyut Ghimire*

frequency power system oscillations [2]. Commonly
used input signals to the power system stabilizers are
shaft speed, terminal frequency and power. Power
system dynamic performance is improved by the

damping oscillations.

Zw 5 spH s
St 1, H ST,

Fig: 1.1 (a) Block dingam of Poarer Syetem Stabiliser

Fig: 1.1 (b} System. corfigvmation with PSS

Crovermer

Fig:1.1(c)Syeem cadigmtion withan PR3

Modern definition of stability

Power system stability according to IEEE/CIGRE
Joint Task Force on "Stability Terms and Definition"
is classified as rotor angle stability, frequency stability
and voltage stability which is presented in detail in the
Figure 1.1(d).
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Figure: 1.1 (d) Modemn definition of Stability

1.2 Scope of the study

The objectives of the study are to evaluate:

e Rotor angle stability with and without the PSS
on N-1 contingency and bus fault.

e  Frequency stability of the power system with
and with out PSS.

e  Comparison of rotor angle stability and
frequency stability with and without PSS.

2.0 Modeling of system components

2.1  Synchronous generator

Following a disturbance, currents are induced in rotor
circuits. These currents are decayed taking some
interval of time. Machine parameters that influence
rapidly decaying components are called sub-transient
parameters while those influencing slowly decaying
components are called transient parameters and those
influencing sustained components are synchronous
components. Table 2.1 represents the typical values of
generator parameter used in the analysis.

Table 2.1 Typical values of generator parameter

1 d-axis synchronous reactance, X 7
0.05

Generator Parameter

2 d-axis unsaturated transient reactance, Xd’

3 d-axis/g-axis unsaturated subtransient 0.15
reactance, X 7, _ X", '

4 g-axis synchronous reactance, X . 3
5 Speed Damping, D 0
6 Unsaturated leakage reactance, X, 1.1
7 Inertia constant, H 0.7

d-axis transient open circuit field time
constant, T”

9 d-axis transient open circuit field time 0.2
constant, T° '

g-axis sub-transient open circuit field time
10 0.15
constant, T” |

1 Machine saturation at 1.0 p.u. terminal o1
voltage, S(1.0) '

19 Machine saturation at 1.2 p.u. terminal 0.3
voltage, S(1.2) '

Different types of tests such as short circuit test, stator
decrement test, frequency stability test, quadrature axis
saturation measurement etc. are performed to find the
generator parameters. Model used for salient pole and
cylindrical rotor generator in PSS/E software modeling
are “GENSAL” and “GENROU?” respectively.

2.2 AC Exciters
Normally, ac exciters are separately excited and,
because their only load is a rectifier, their magnetic
behavior can often be represented to acceptable
accuracy by the same block diagram and characteristic
curve as used for dc exciters. The block diagram of
Figure 2.2 represents the model of exciter. The models
used for exciters in PSS/E software modeling are
“SEXS” and “SCRX” [3]. Typical values of exciters
parameters used in analysis are given in Table 2.2
Table 2.2 Typical values of exciter parameter

1 Lag-Lead Block Ratio,T,/T, 0.05
2| |ag-Lead Block Pole,T.(>0) 100
3 lificati 180
4 Exciter Time Constant.T 0.5
5 iter Ceili _ 0
6 . ili 4
Voar
B
¥ - >
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2.3
The turbine-governor models are designed to give
representations of the effects of power plants on power

Hydro Governors

system stability. They are not, however, intended to be
used in studies of the detailed behavior of individual
plants. The model used for hydro governors in PSS/E
software modeling is “HYGOV” which represents a
straight forward hydro electric plant governor, with a
simple hydraulic representation of the penstock with
unrestricted head race and tail race, and no surge tank.
The hydraulic governor model is shown in Figure 2.2.

Table 2.2 Typical values of governer parameter

1  Permanent droop, R 0.05
2 Temporary droop, r 0.4
3 | Governer time constant, T, 7
4 Filter time constant, T, 0.05
5 | Servo time constant, Tg 05
6 | Gate velocity limit (), tVELM 01
" Maximum gate limit, G, 1
8 Minimum gate limit, G, 0
9 Water time constant, T, 1
10 Turbine gain, A, 1
1 1urbine damping, D 05
12 No load flow, gNL 0.1

K;

O FA T A

SK,

P

Figure: 2.2 Model of Hydrogoverner

3.0 Assumptions in the study
The study is carried out for Fiscal Year 2016/17. Some
assumptions are made in the studies which are listed

below.

e Upper Tamakoshi generator bus is taken as swing

bus.

e Muzzafarpur bus is taken as a fixed load.

e 400 kV, 220 kV, 132 kV and 66 kV transmission
lines and transformers have been considered.

e Power System Stabilizers (PSS) are connected in
some future plants.

4.0 Data collection and modeling of the power system

In case of existing transmission lines, transformer

and loads, actual data are used. In case of generators,

exciters and governors, actual data are used wherever

available and standard values are used for unavailable

data. Standard data are used for future plants.

5.0 Tools used for study
PSS/E, Version-32 simulation software is used to study
the rotor angle stability and frequency stability study.

6.0 Result analysis

6.1 Case study on Rasuwagadhi HEP

The simulation of Rasuwagadhi HEP was done for dry
peak condition of Fiscal Year 2016/17. Rotor angle
stability and frequency stability with and without the
inclusion of PSS was observed and analyzed, which is
described below.

6.1.1
Figure 6.1 and Figure: 6.2 illustrate the rotor angle
characteristics of Rasuwagadhi generator for line fault
and subsequent tripping of line in the absence of PSS
and \INith‘ PS§ resPectively.

Rotor angle stability for line fault

Rotor angle characteristics of Rasuwagadhi generator without PSS at Rasuwagadhi-
L Sanjen. 132 k¥ single circuit tripping _]

00002 |

Rotor angle(8)= 3.62 elect. degree at first swing

Initiation of fault after 1 sec

Stable rotor angle (5= -13.32 elect. degree at 6.1 sec

TTCO00 1T W37 OWNSGITEZTT T9h8T 7968 TTAT

-13.32 elect degree

Rotor angle(5)= -25.54 elect. degree at back swing

00°0¢-
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Fig: 6.1 6 of Rasuwagadhi without PSS Deviation in system frequency and time taken to reach
e r stable condition is lesser for the condition with PSS as
- . shown in Table 6.2.

3 1 Table: 6.2 Observed data for bus fault

4 YO 16 (H2) 50.001375 = 50.001075

. o 1k fmm (Hz) 49.99925 49.9995

i - f o Af —fmax f 0.002125 0.001575

e T LauSe) | 196 95
Fig: 6.2 5 of Rasuwagadhi with PSS 6.2 Case study on M-Bhotekoshi HEP

Deviation in power angle between first swing and back  The simulation of M-Bhotekoshi HEP was done for
swing and time taken to reach stable condition is lesser et peak condition of Fiscal Year 2016/17. Rotor angle
for the condition with PSS as shown in Table 6.1. stability of generator and frequency stability with and

Table: 6.1 Observed data for line fault without the PSS was observed and analyzed, which is

Observed Parameter without PSS |with PSS described below.

3., (elect.degree) 3.62 -1.25
d . (elect. degree -25.54 -18.12 .
i gree) | 2554 6.2.1 Rotor angle stability for bus fault
AS=5 . O . 29.16 16.87 . . .
e min —— Figure 6.5 and Figure: 6.6 illustrate the rotor angle
t. (SEC) 6.1 5.9

characteristics of M-Bhotekoshi generator for bus
fault and subsequent clearing of fault in the absence of
PSS and with PSS respectively.

6.1.2 Frequency stability for line fault

Figure 6.3 and Figure: 6.4 show the frequency stability — ;
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Deviation in power angle between first swing and back
swing and time taken to reach stable condition is lesser
for the condition with PSS as shown in Table 6.3.

Table: 6.3 Observed data for line fault

Observed Parameter | Without PSS | With PSS

o .. (elect.degree) 46.8 47.63
o ..(elect. degree) 1.8 6.36
A6=5 O . 45 41.27
t e (SEC) 8 7.8
6.2.2 Frequency stability for bus fault

Figure 6.7 and Figure: 6.8 show the frequency stability
for bus fault and subsequent clearing of fault in the
absence of PSS and with PSS respectively.

I l l I l l
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Fig: 6.7 System frequency without PSS
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Fig: 6.8 System frequency with PSS

Deviation in system frequency and time taken to reach
stable condition is lesser for the condition with PSS as
shown in Table 6.4.

Table: 6.4 Observed data for bus fault

Observed Parameter | Without PSS With PSS

f . (HZ) 50.01 50.0087

f . (HZ) 49.998 49.999

af=t_f. 0.012 0.0097
t.... (S€C) 16.3 8.6

7.0 Conclusions and recommendations of the study
Itis concluded from the study that, rotor angle stability
in terms of deviation of rotor angle between and
maximum value and time taken to reach the rotor angle
to stable condition is improved after the addition of
PSS in that plant. SimiaLrly, frequency deviation and
time taken to reach the frequency to stable condition is
also improved after the addition of PSS.

The study recommends to incorporate the Power
System Stabilizers (PSS) in the future plants to
enhance the system stability.

References:

[1] Kundur, P, “Power System Stability and
Control”’, McGraw-Hill Inc.

[2] Kundur, & Zywno, M. S., 1989, “Application
of power system stabilizers for enhancement of
overall system stability”. IEEE Transactions on
Power Systems, Volume 4(2), Page: 614-626.

[3] PSS/E ™ 30, 2004, “Program Application
Guide”, Volume 11.

[4] Changaroon, B., Srivastava, S. C., & Thukaram,
D., 2000, “A neural network based power
system stabilizer suitable for on-line training-a
practical case study for EGAT system. IEEE
Transaction on Energy Conversion”, 15(1),
103-109.

[5] Weddy, B.M., Corry B.J., “Electric Power
Systems”, Fourth Edition, 2010, Wiley Student
Edition.




Tz Q06E WTE, T 93, 31 9 VIDYUT
Nepals Hydropower;
Now or Never

ong queues in front of petrol pumps in

the capital city of ‘Kathmandu Nepal’
and prevailing traffic jams indicate one thing i.e.
petroleum fuel is getting scarce and costly! Thus it
is not the fuel of our future! As humans, it therefore
definitely is our duty to think for the alternatives
and try to ensure our better future because future
without fuel and in absolute darkness is beyond
our imagination. It is not only Nepal that is reeling
under fuel scarcity rather most other nations
as well are feeling the same pressure. People in
Brazil came to the brink of revolt just because
their government raised fuel prices which they felt
beyond their reach. European countries are trying
to cope with the same price hikes and it came at
worst of all times when they are trying to emerge
out of the great recession of recent times. China
has slowed down its growth from double digit to
about 8.75 percent. India has witnessed slowing
down of its growth to about 7 percent. All these
are more or less linked directly or indirectly to the
scarcity and high cost of petroleum fuel.

At this juncture Nepal must emerge out
of its traditional and self destructive approach
of near full dependency on petroleum imports.
Being a developing country it cannot afford to
buy fuel in future. The resources of petroleum
fuel are limited and exhaustible and hence with
the passage of time it will definitely become more
and more difficult to buy it. As development in
today’s” world is directly related to its access and
use of fuel Nepal has to think of the fuel alternative
that is available with it. Hydropower thus comes
to the center stage as far as Nepal’s fuel potential
is concerned. Being a renewable form of energy
there is also no fear of exhausting it and hence the

Ambikesh Kumar Jha*

future towards fuel sufficiency could be ensured
provided we act fast and use our hydropower
resources.

With the passage of time petroleum
fuel will be very scarce and aLrger and more
powerful countries will turn their heads towards
its alternatives. Hydropower being one of them
will catch their heads and there will be a tactical
shift in their approaches and policies towards
the countries having hydropower potential. In
such circumstances there is every chance that
the developing and less powerful countries like
Nepal will be their prime targets, the symptoms of
which have already started to crop up. Wherever
there is scarcity of resources there is a struggle
for existence and according to Charles Darwin’
the fittest only survives! Thus the fittest only have
survived from past and evolved today! It is said
that the future wars shall be fought for control
over fuel regimes. To some extent this has already
shown its signs. The oil fields in the Middle East
are mostly under control of the United States.
Some argue that the battles in Middle East and
recent developments in Iran have their roots in
taking control over its oil reserves. Thus like
today’s oil rich countries tomorrow’s Nepal could
well be the playing grounds of the world players.
In such case we once again will be the losers.
Therefore instead of waiting for the future when
aL.rger and more powerful countries would flux in
and flex their muscles in Nepal for its hydropower
it would be wise to get going from now on and
build our hydropower ourselves! Time is precious
and within about one or two decade there would
be great energy suffocation. By that time we have
an opportunity to rise and become the world
leaders ourselves!

* The Author is an Assistant Manager at Kulekhani 111 Hydroelectric Project
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Nepal has Large hydropower potential.
The official data puts the figure to about 83,500
megawatts based on a Ph.D. research in 1966 by
Dr. Hari Man Shrestha. This figure has not been
verified independently throughout the past 45
years and there is every possibility that the figure
may go up. Some preliminary researches have
shown that Nepal’s total hydropower potential
may go up to about 5, 00,000 megawatts. This
is a huge potential considering Nepal’s present
requirements. Today, Nepal has only about 1,000

Iy H A B

o KARNA ]

megawatts of hydropower requirement at its peak
hours and the supply value dwindles to about 300
megawatts during the chill winter evenings. These
entire figures seem tiny considering the total
hydropower potential that we have. What is more
important is that Nepal has a topography that suits
Large storage type hydropower schemes capable
of supplying on as and when needed basis. This is
a gift and we must utilize it.

Storage type hydropower costs about
rupees 1,50,000 to 2,00,000 per kilowatt to
develop. Considering 1000 megawatt as our
peak requirement and 300 megawatt as available
the total cost of developing the remaining 700
megawatt of storage type hydropower to fulfill
all of our present peak requirement would be

around rupees 1,25,000,000,000. This is about
68 percent of our annual national budget. Also
considering five years as construction period
for an average hydropower project the annual
cash flow to construct the power plants would
be rupees 25,000,000,000 i.e. about 14% of the
national budget. This is not an impossible task for
any government provided it is committed towards
development. What is needed is giving priority
and commitment. The nation if committed could
achieve any goal. At this time the historic speech

M Awsgrai

of Julfikar ali Bhutto, the then head of nation of
Pakistan immediately after Pakistan lost the 1972
war with India which paved way to the birth of
Bangaladesh could be cited. He said “Pakistan ki
Awam Ghas Khaegi per Islamic Bomb Banake
Rahegi” i.e. the people of Pakistan would rather
not eat but will make Atom Bomb at any cost!
Ultimately Pakistan tested its atomic devices in
1998. The example, though on a negative term,
reveals that if a nation is committed it ultimately
achieves what it desires. Nepal must achieve its
desire of becoming prosperous through developing
its hydropower potential. The leadership has to
lead and the country will follow!
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Nepal Electricity Authority

FY 068/69 PPA Concluded Project

List of Projects to be Developed by Independent Power Producers

. RCOD(as
Location ‘ Capacity ‘ Date of PPA per PPA)
S kW,
(District) ‘ (kW) ‘ BS ‘ AD ‘ BS
Daraudi Kalika Hydro . Bhadra 19, Shrawan
1 Pyt Ltd. Daraudi Khola A | Gorkha 6000 2068 15, 2072
Manang Trade Link . Bhadra 20, Asjoj 15,
2 Pyt Ltd. Lower Modi Parbat 20000 2068 2072
. . Bhadra 23, Shawan 1,
3 | Molnia Power Ltd. Upper Mailung Rasuwa 14300 2068 2072
Pachathar Power Bhadra 30, Asoj 24,
4 Company Pvt. Ltd. Hewa Khola A Pachathar 12000 2068 2071
Jywala Sajhedari .
5 | Hydropower Tame Khola Dailekha 1250 Ashwin 8, Phalgun
2068 15, 2070
Company Pvt. Ltd.
Sanjen Hydropower . Aswin 23, Shrawan
6 | co.Limited Upper Sanjen | Rasuwa 14800 15068 15, 2072
Middle Bhotekoshi Middle . Kartik 28, Ashadh 1,
! Jalbidhyut Company | Bhotekoshi Sindhupalchowk 102000 2068 2074
Chilime Hydro Power . Kartik 28, Ashadh 1,
8 Company Ltd. RasuwaGadi Rasuwa 111000 2068 2074
Water and Energy . Mansir 13, Jestha 14,
9 |copvilid Badi Gad Baglung 6600|5068 2072
Sanjen Hydropower . Mansir 19, Poush 15,
10 Co Limited Sanjen Rasuwa 42500 2068 2072
Gelun Hydropower . Poush 28, Falgun 7,
11 Co.Pvt.Ltd Gelun Sindhupalchowk 3200 2068 2070
Dronanchal .
. Poush 28, Baishakh
12 Etyédropower Co.Pvt. | Dhunge-Jiri Dolakha 600 2068 17, 2072
Mandakani i
13 | Hydropower Privated | Sardi Khola Kaski 3500 Falgun 11, Kartik 11,
= 2068 2072
Limited
Dibeshwori .
14 | Hydropower Saba Khola Sankhubasha 3200 Falgun 17, Chaitra 1,
. 2068 2071
Company Limited
Dariyal Small . Falgun 28, Kartik 16,
15 Hydropower Pvt.Ltd Upper Belkhu Dhading 750 2068 2071
Suryakunda . Chaitra 3, Asoj 23,
16 | ydroelectric Pvt. Ltd, | UPPer Tadi Nuwakot 11000 15068 2074
Sayapatri .
17 | Hydropower Privated | Daram Khola A | Baglung 2500 Chaitra 19, Magh 1,
e 2068 2071
Limited
Mai Valley
18 | Hydropower Privated | Upper Mai C llam 5100
Limited

st ufeT fEm/q 0
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Chyangdi
19 | Hydropower Privated | Chhandi Lamjung 1700
Limited
Himalayan Power . . Asadh 1, Asadh 1,
20 Partner Pvt. Ltd. Dordi Khola Lamjung 27000 2069 2074
Sasa Engingeering Khani Ashadh 25, Baishakh
21 Hydropower (P). Ltd | Khola(Dolakha) Dolakha 30000 2069 31, 2073
Arun Kabeli Power . Taplejung, Ashadh 29, Aswin 1,
22 . Kabeli B-1 Panchthar 25000 5069 2073
Rising Hydropower . Asadh 31, Aswin 15,
23 Compnay Ltd. Selang Khola Sindhupalchowk 990 2069 2071
Sub Total (KW) 444,990

Capacity Upgrade

Aadishakti Power Tadi Khola 2068/4/15 Baisakh
1 |Dev. Company (P.) Nuwakot 4130 amd from
(Thaprek) 20,2070
Ltd. 970
Electro-com and 2068/4/15 Jestha 17
2 | Research Centre Pvt. | Jhyadi Khola Sindhupalchowk 1010 amd from ’
2069
Ltd 990
East Nepal 2068/4/13
3 | Development Upper Mai Khola | llam 6880 amd from g\g;idh 3L,
Endeavour (P) Ltd 3100
) 2068/10/15 .
4 gg&dzkr: Hgstrc:_pt)gwer Mardi Khola Kaski 1700 amd from g‘gé‘gﬂ L
pany Fvt 3100 Kw
Sanima Hydro Power : Baishakh 8, Ashad 30,
5 P Ltd. Mai Khola llam 7000 2067 2070
Sub Total (KW) 20,720

Commercial Operation of Project

Baneshor . Shrawan 1,
1 Hydropower Pvt. Ltd. Lower Piluwa Sankhuwasabha 990 COD 2068
Barun Hydropower Shrawan
2 | Development Co. (P.) |Hewa Khola Sankhuwasabha 4455 COD
Ltd 17, 2068
5,445

Power Purchase Agreement (PPA) Concluded Projects

LEeetie ‘ . Date of RCOD(as per
Name of Company Name of Project C?E\?\g'ty PPA)
(District) ‘ ‘ ‘ BS
Projects In Operation
. i Magh 1,
1 |Himal Power Ltd. Khimti Khola Dolkha 60,000 2052 Ashadh 27, 2057
Bhotekoshi Power Company . . Shrawan 6,
2 Ltd. Bhotekoshi Khola |Sindhupalchok 36,000 2053 Magh 11, 2057
Chilime Hydro Power - Ashadh 11,
3 Company Ltd. Chilime Rasuwa 22,000 2054 Bhadra 8, 2060
National Hydro Power . . Mangsir 15, )
4 Company Ltd. Indrawati - 111 Sindhupalchowk 7,500 2054 Ashwin 21, 2059
. Ashadh 29,
5 |Butwal Power Company Ltd. | Jhimruk Khola Pyuthan 12,000 2058
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] Ashadh 29, | Only 5100 KW
6 |Butwal Power Company Ltd. |Andhi Khola Syangza 9.400 2058 operation
Syange Bidyut Company . Magh 3,
7 Limited Syange Khola Lamjung 183 2058 Magh 10, 2058
Arun Valley Hydro Power . Magh 9, .
8 Company Ltd. Piluwa Khola Sankhuwasava 3,000 2056 Ashwin 1, 2060
Rairang Hydro Power . ) Mangsir 27, }
9 Development Co. (P) Ltd. Rairang Khola Dhading 500 2059 Mangsir 1, 2061
Sanima Hydro Power . . Kartik 28, .
10 Company Ltd. Sunkoshi Khola Sindhupalchok 2,500 2058 Chaitra 11,2061
Alliance Power Nepal Pvt. . Falgun 3, Only 1500 KW
11 Ltd. Chaku Khola Sindhupalchok 3,000 2056 operation Ashadh 1,2062
. . . Ashadh 4,
12 |Khudi Hydro Power Ltd. Khudi Khola Lamjung 3.450 2058 Poush 15, 2063
Chaitra
. . . 14, 2058 Poush 27, 2063
13 |Unique Hydel Co. Pvt.Ltd. |Baramchi Khola  |Sindhupalchowk 4,200 Mangsir 3, Kartik 28, 2067
2066
Thoppal Khola Hydro Power . Falgun 23, .
14 Co. PVt. Ltd. Thoppal Khola Dhading 1,650 2059 Kartik 13, 2064
Gautam Buddha ) Shrawan .
15 Hydropower (Pvt) Ltd Sisne Khola Palpa 750 29, 2061 Ashwin 1, 2064
Kathmandu Small Shrawan
16 |Hydropower Systems Pvt. |Sali Nadi Kathmandu Mangsir 1, 2064
Ltd. 232 24, 2062
Khoranga Khola Hydro Chaitra 31, .
17 Power Co. Ltd. Pheme Khola Panchtar 995 2057 Mangsir 5, 2064
18 |Unified Hydropower (P) Ltd. |Pati Khola Parbat Magh 28, Magh 27, 2065
’ 996 2062 ’
Task Hydropower Company - . Ashwin 08,
19 (P) Ltd. Seti-l Kaski 979 2063 Falgun 14, 2065
Ridi Hydropower . . Bhadra 08, -
20 Development Co. (P) Ltd. Ridi Khola Gulmi 2.400 2063 Kartik 10, 2066
Centre for Power Dev. And ' . Shrawan 7, .
21 Services (P.) Ltd. Upper Hadi Khola |Sindhupalchowk 991 2064 Kartik 22, 2066
Gandaki Hydro Power Co. . . Kartik 7,
22 Pyt Ltd. Mardi Khola Kaski 4,800 2060 Magh 08, 2066
Himal Dolkha Hydropower . Chaitra 19, 14 206 2500 K
23 | Company Ltd. Mai Khola flam 4,500 2063 s
Baneshor Hydropower Pvt. ] Kartik
24 Ltd. Lower Piluwa Sankhuwasabha 990 21,2064 Shrawan 1, 2068
Barun Hydropower Ashwin 2,
25 Development Co. (P) Ltd. Hewa Khola Sankhuwasabha 4.455 2064 Shrawan 17, 2068
Sub Total 181,671
Projects Under Construction
. Lower Indrawati . Mangsir 23,
1 |Sunkoshi Hydro Power Co. Pvt. Ltd. Khola Sindhupalchok 4,500 2059 Ashadh 15, 2063
2 |United Modi Hydropwer Pvt. Ltd. Lower Modi | Parbat 9.900 Magh 20, 2065 |Bhadra 1, 2068
3 |Synergy Power Development (P.) Ltd.  |Sipring Khola Dolkha 9658 Magh 20, 2065 |Poush 1, 2068
. o . Shrawan 17,
4 |Nyadi Group (P.) Ltd. Siuri Khola Lamjung 4,950 2064 Magh 29, 2067
. . Jestha 22,
5 |Ankhu Khola Jal Bidhyut Co. (P.) Ltd. Ankhu Khola - 1 Dhading 8,400 2066 Falgun 1, 2068
Bhagawati Hydropower Development " ) ; Ashadh 30, .
6 Co. (P) Ltd. Bijayapur-1 Kaski 4410 2066 Chaitra 30, 2067
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. . . Falgun 03,
Laughing Buddha Power Nepal (P.) Ltd. |Middle Chaku Sindhupalchowk 1.800 2066 Poush 16, 2067
Mangsir
8 |Bhairabkunda Hydropower Pvt. Ltd. Bhairab Kunda Sindhupalchowk 2, 2065, Jestha_l, 2068,
3,000 ; 14 chaitra 2068
17 chait 2065
9 |Nepal Hydro Developer Pvt..Ltd Charanawati Khola |Dolakha Baishakh 13, Baishakh 1,2069
3,520 2067
10 |Laughing Buddha Power Nepal (P.) Ltd. |Lower Chaku Khola |Sindhupalchowk 1765 Kartik 02, 2063 |Shrawan 1, 2065
11 |Bojini Company Private Limited Jiri Khola Dolkha 2200 Magh 23, 2065 |Ashadh 31, 2069
12 |Eastern Hydropower (P.) Ltd. Pikhuwa Khola Bhojpur 2475 Kartik 24, 2066 | Falgun 30, 2069
. . Baishakh 8,
13 |Sanima Hydro Power P.Ltd. Mai Khola llam 22,000 2067 Ashad 30, 2070
. Upper Tamakoshi Poush 10, 2072 - 4 Units,
14 |Upper Tamakoshi Hydropower Co. Ltd. HPP Dolkha 456,000 Poush 14, 2067 Asadh 30 2073 - 2 Units
15 |Prime Hydropower Co. Pvt. Ltd Belkhu Dhadin Shrawan 4, Chaitra 30, 2067
vdrop -Vt Ha 9 518 2064 :
Mailung Khola Hydro Power Company . Shrawan 9, .
16 (P) Ltd. Mailung Khola Rasuwa 5000 2058 Chaitra 18, 2060
Baishakh
Electro-com and Research Centre Pvt. . . 30, 2067,
17 Ltd Jhyadi Khola Sindhupalchowk 2,000 2068/4/15 amd 2/17/2069
by 1MW
. o ) Mansir 19,
18 |Sanjen Hydropower Co.Limited Sanjen Rasuwa 42,500 2068 Poush 15, 2072
19 |Middle Bhotekoshi Jalbidhyut Company |Middle Bhotekoshi  |Sindhupalchowk 102.000 Kartik 28, 2068 |Ashadh 1, 2074
20 |Chilime Hydro Power Company Ltd. RasuwaGadi Rasuwa 111,000 |Kartik 28, 2068 |Ashadh 1, 2074
Chaitra
21 Aadishakti Power Dev. Company (P.) Tadi Khola Nuwakot 15, 2061, Jestha 24, 2064,
Ltd. (Thaprek) 5,000 2068/4/15 amd |2070/01/20
from 970
22 |Shiva Shree Hydropower Pvt.Ltd Upper Chaku A Sindhupalchowk Bhadra 22, Baishakh 1, 2071
yrop : PP P 22,200 2067 :
23 |Sanjen Hydropower Co.Limited Upper Sanjen Rasuwa 14.800 Aswin 23, 2068 |Shrawan 15, 2072
Chaitra
19, 2061
East Nepal Development Endeavour . p ; Falgun 20, 2065,
24 ®) Ltd Upper Mai Khola llam 9,980 2068/4/13 2071/3/31
amd from
3100
Joshi Hydropower Development Co. ) Baishakh 23,
25 (P) Ltd. Upper Puwa Khola-1|llam 3,000 2066 Poush 1, 2068
26 |Radhi Bidyut Company Ltd. Radhi Khola Lamjung 4,400 Magh 18, 2066 |Chaitra 31, 2069
Pashupati Environmental Eng. Power Phalgun 9, ;
27 Co. Pyt Ltd. Chhote Khola Gorkha 600 2067 Chaita 25, 2069
. ’ Baishakh 9,
28 |Hira Ratna Hydropower P.Itd Tadi Khola Nuwakot 5,000 2067 Shrawan 1, 2070
29 |Gelun Hydropower Co.Pvt.Ltd Gelun Sindhupalchowk 3200 Poush 28, 2068 |Falgun 7, 2070
. Shrawan
30 |Teleye Samyak Company Pvt.Ltd Dhansi Khola Rolpa 955 12,2067 Falgun 28, 2069
Sub-Total = 872,531
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PPA Concluded Projects (In Different Stage of Developm

. . Mangsir 18, .
1 |Annapurna Group Pvt. Ltd. Madi-1 Khola Kaski 10,000 2060 Mangsir 30,2065
2 | TMB Energietechnik Narayani Shankar | o deni Magh 25, 2063 |Chaitra 18, 2065
Biomass 600
3 |Shivani Hydropower Company (P.) Ltd. |Phawa Khola Taplejung 4950 Falgun 1, 2063 |Poush 16, 2067
4 |Nama Buddha Hydropower (P) Ltd Tinau Khola Palpa 990 Asadh 31, 2065 |Falgun 1, 2066
5 |Gayatri Hydro Power (P.) Ltd. Charanawati Dolakha 980 Kartik 6, 2065 |Aswin 1, 2068
6 |Mansarowar Powers (P.) Ltd. Golmagad Doti 580 Kartik 10, 2065 |Poush 30, 2066
7 |Garjang Upatyaka Hydropower (P.) Ltd. |Chake Khola Ramechhap 990 Falgun 6, 2065 |Ashad 16, 2068
. Chaitra 24,
8 |L.K. Power (P.) Ltd. Dapcha-Roshi Kavrepalanchowk 5,000 2066 Falgun 1, 2068
9 |Universal Power Company (P) Ltd. Ladku Khola Kavrepalanchowk 700 Ashadh 9, 2066 | Kartik 30, 2068
’ . . Bhadra 21,
10 |Madi Power Pvt. Ltd. Upper Madi Kaski 19,008 2066 Shrawan 1, 2071
) . . . Bhadra 30,
11 |Himalayan Hydropower Pvt. Ltd. Namarjun Madi Kaski 11,880 2066 Shrawan 1, 2071
Welcome Energy Development . ’ Ashwin 7, .
12 Company (P) Ltd. Lower Balephi Sindhupalchowk 18,514 2066 Chaitra 17, 2070
Ashwin 4,
2066 (Capacity
13 |Ruru Hydropower Project (P) Ltd. Upper Hugdi Khola |Gulmi 5.000 Upgraded on |Jestha 18, 2069
’ 2067/12/18 of
2400 KW)
14 |Shreeup Hydropower Co. (P.) Ltd. Seti Khola Chitwan 265 Kartik 25, 2066 |Falgun 1, 2068
. . Mangsir 3,
15 |Sikles Hydropower (P) Ltd. Madkyu Khola Kaski 9.968 2066 Shrawan 4, 2071
. . ; . Mangsir 19, ;
16 |Baishno Devi Hydro Power (P.) Ltd. Lower Sunkoshi -l |Sindhupalchowk 9.900 2066 Mangsir 15, 2071
17 |Triyog Energy & Development Pvt. Ltd. |Middle Gaddigad Doti 2970 Magh 20, 2066 |Baishakh 02, 2069
18 |Jumdi Hydropower Pvt. Ltd. Jumdi Khola Gulmi 1750 Magh 21, 2066 |[Magh 11, 2069
. Chaitra 16,
19 |Barahi Hydropower Pvt.ltd Theule Khola Baglung 1,500 2066 Shrawan 16, 2069
’ - Baishakh 19,
20 |Api Power Company Pvt.Ltd NauGad Gad Khola |Baitadi 8,500 2067 Poush 15, 2070
21 |Eklekunda Hydropower Co.Pvt.Ltd Dorkhu Khola Nuwakot 990 ngés7hakh 26, Falgun 1, 2069
22 |Energy Engineering Pvt.Itd Upper Mailun A Rasuwa 5000 Ashar 25, 2067 Shrawan 1, 2071
23 |Greenlife Energy Pvt.Ltd Khani khola-1 Dolakha 25.000 Ashoj 24, 2067 |Ashad 1, 2072
. Mangsir 15,
24 | Swoyembhu Hydropower Pvt. Ltd Upper charnawati  |Dolakha 2,020 2067 Jestha 7, 2070
25 |Balefi Jalbidhyut Com. Pvt. Ltd Balefi Sindhupalchowk 24.000 Poush 8, 2067 |Poush 16, 2071
Sinohydro-Sagarmatha Power Company ) . )
26 ) Ltd Upper Marsyangdi A |Lamjung 50,000 Poush 14, 2067 |Asoj 1, 2073
27 |Himalayan Urja Bikas Co. Pvt. Ltd. Upper Khimti Dolkha 12.000 Magh 9, 2067 |Kartik 30, 2072
28 |Mount Kailash Energy Pvt. Ltd. Thapa Khola Myagdi 11.200 Magh 11, 2067 |Jestha 5, 2071
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. Okhaldhunga,
Green Venture Pvt.Ltd. Likhu-1vV Ramechhap 52,400 Magh 19, 2067 |Poush 16, 2071
30 |Robust Energy Pvt. Ltd. Mistri Khola Myagdi 42,000 Magh 20, 2067 |Jestha 3, 2073
31 |Ingua Hydropower Company Pvt.Ltd Ingua Khola llam 9.700 Ashar 10, 2068 |Shrawan 1, 2073
- . Bhadra 19,
32 |Daraudi Kalika Hydro Pvt. Ltd. Daraudi Khola A Gorkha 6,000 2068 Shrawan 15, 2072
i i Bhadra 20, .
33 |Manang Trade Link Pvt. Ltd. Lower Modi Parbat 20,000 2068 Asjoj 15, 2072
. . Bhadra 23,
34 |Molnia Power Ltd. Upper Mailung Rasuwa 14,300 2068 Shawan 1, 2072
35 |Pachathar Power Company Pvt. Ltd Hewa Khola A Pachathar Bhadra 30, Asoj 24, 2071
T 12,000 2068 '
Jywala Sajhedari Hydropower Company . ]
36 Pt. Ltd. Tame Khola Dailekha 1,250 Ashwin 8, 2068 |Phalgun 15, 2070
37 |Water and Energy Co.Pvt.Ltd Badi Gad Baglung Mansir 13, Jestha 14, 2072
T 6,600 2068 '
38 |Dronanchal Hydropower Co.Pvt.Ltd Dhunge-Jiri Dolakha 600 Poush 28, 2068 |Baishakh 17, 2072
Mandakani Hydropower Privated . . Falgun 11, .
39 Limited Sardi Khola Kaski 3,500 2068 Kartik 11, 2072
Dibeshwori Hydropower Company Falgun 17, .
40 Limited Saba Khola Sankhubasha 3.200 2068 Chaitra 1, 2071
41 |Dariyal Small Hydropower Pvt.Ltd Upper Belkhu Dhading 750 ;g:sgsun 28, Kartik 16, 2071
42 |Suryakunda Hydroelectric Pvt. Ltd. Upper Tadi Nuwakot 11.000 Chaitra 3, 2068 |Asoj 23, 2074
. . - Chaitra 19,
43 |Sayapatri Hydropower Privated Limited |Daram Khola A Baglung 2,500 2068 Magh 1, 2071
44  |Mai Valley Hydropower Privated Limited (Upper Mai C llam 5,100
45 |Chyangdi Hydropower Privated Limited |Chhandi Lamjung 1,700
46 |Himalayan Power Partner Pvt. Ltd. Dordi Khola Lamjung 27.000 Asadh 1, 2069 |Asadh 1, 2074
. . Khani Ashadh 25, .
47 |Sasa Engingeering Hydropower (P). Ltd Khola(Dolakha) Dolakha 30,000 2069 Baishakh 31, 2073
’ ) ) Ashadh 29, )
48 |Arun Kabeli Power Ltd. Kabeli B-1 Taplejung, Panchthar 25,000 2069 Aswin 1, 2073
49 |Rising Hydropower Compnay Ltd. Selang Khola Sindhupalchowk 990 Asadh 31, 2069 | Aswin 15, 2071
Sub Total = 520,045
Grand Total = 104 No 1,574,247
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