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Risk Aspects in Transmission Line Construction projects HarE FAR A%
in Nepal.

Risks and Responsibilities in ECP Contract: A Context of wae sifersrer
Its Adoption in UT3A Hydroelectric Project.

Reservoir Simulation of Dudhkoshi Storage Hydroelectric &z=ra s«
Project.

An Outline of Preparing a Resettlement Acton Plan shmvems fafafea=r
(RAP) for Donor Funded Development Project.

Environmental Assessment of Hydropower wereT iee
Development in Nepal : Current Practices and Emerging
Challenges

Energy-Efficiency Improvement: Opportunities in 3rser T
Electric Motors

Design of Rubber Dam (Obermeyer) In Andhi Khola fa=r @=Er He
Hydropower Project.
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fddzor aonm e Adi foIGreiietl fedoiddt fdd3or
DoGETCNS G350 EPR: 3uciah X geilfd

farer qar e dar eI EPR faaRr T
Frfafr 09, 7.f9.91. F=Erere afatder fAfa 2091029
F £3¥ A Teware fafq o9 wra q @ @y v R
Qe UH B |

ot faRa wifaeRRee T ITdTed,  TOIROT Y
fordRorel FFIUT FA FAHNET AURT [0 AT UMEH
ATHl FEAFHET &R gig T faxir ¥ ifafaes aE
IR TS TN Uekedals Iqaed RIS JardT
FAAAT & qRAA [aaTsT EPR &l THIERRT HATE
HAETd g e F |

q. 3aNA:
feraer a9 UTEe AT AT FATATEEA YTEHE

A FEIHAT 6l B A9 I Fq@rde e qqr

HEA Fhed FIUAT (G Faeedl HURA HHAT

FEH! HEAUT [STFHAT T8eh! HXTATS BEATH TR &l

FTATATAT FART FHARIGEATS  ATRAT HIAYT I

FrfAlFE IET WH G T TR ST ITET

feT 2@ 3 |

o [ FeTdeATs THATAHT FIAT (A= T |

° Fﬂ'ﬂﬁzﬁrSupplyOutageWTﬁFﬂ?ﬁWEﬁgﬁ
AT Uehars (Marad fa=a Jar Iuaed RIS |
faeret fashTeTe qerTcrs 9o afg T3 o1 |
quflCll C>¢|°|(‘<4|Ll"|<'1|5r H“'llqcbla ERISLINCEIN
AAT, FIEAT LT AGAT T AT Febeld AT
T3+ F) |

o UEHATs ITAS RIS HaT T, WRIA[ T agAH
TS TR JATHT THATARTIAT TS |
ferrcitar 1A Safety Factor @1 Hecd fad |
farerirr TR=rT, Wi STaRvETATs =R ¥ ged e |

2. o

o T Wedl famd FAerae gfauraars #E 3
JicTeTaeh ERTETAT SR |

o I FHRTAT § AledATer HH T T RHT TR 9
9 FIA IIW T |

® 3T R0%5|0%R AT HUHI ATFRIGH GodTs AT
AN Y ST @ FHH T |

e IHIYHT EPR AT9d WThIMl & Afddad & %

FRISH AAATHT FeTae (A=A, TR TG 2

g™
7@, AT, fawm

HATIRSTTHAT q9d &4 YA Afed &d q ¥d 50

FRE F=AA TH Alh ATHTT TRTH ;|

3. ioes:

e Ig H@HT faazur gur UEH Iar fAeemTed
H=IIAHT [AART begasHT AN] AUH EPR System
BT /T FHIET TRTR G |

8. Enhance Performance Reward (EPR) @I 3TRIR &3
(%) Global Factors (Or, Common Factors)
1.1 AvailabilityFactors (Fr&derl ITereea):.
1.1.1Forced Outage Time: Feeder outage %H
HTFT EAIA |
1.1.2Sales per Month: ATf&® faad faer
foara A s EEr AiEATR AT
93 g |
1.2 Revenue Collection Factor (3T Tebeld)
1.2.1Average Collection Period (Collection
Factor): 30 Heheld AT TSI |
1.2.2Black Listed Consumer Collection Factor:
FTATGHTAT Taehl UTEhdld ThH AL |
1.3 Loss Reduction Factor: TIgTaadrs AlhUaHl
&g AR T3 |
(@) Section Performance Factors (Specific Performance Factors).
1. Section Performance Factor for line maintenance
group (TS HHT TG HeATFH ATLRES):
1.1 Disturbance Factor : fa=Ia sl fafaa
T YIal El‘rlTé linedisturbance BETI |
1.2 Preventive Maintenance Factors:  9TIRUT
qar fadve WITEFATHT  Preventive Maintenance
THTEFRT & |

faggd, Q009 WA [




1.3 On Call Factor : 1T AT T AUHE T
AT FTITIAHT I AT |

1.4 Record and Report Factor : ?‘ﬁ'ﬁFQ"eFr
[gaRuEesdl TN, AWeEd ¥ 9iqaed
FHIAT g |

1.5 Safety Factor: Fﬂ'ﬂ'cﬁ'q FI TR HRETHRT
SAFREEH FIANT THI |

Section Performance Factor for Substation

group (AIEATT ETHRT HATIHT ATUTLEY)=

2.1 Disturbance Factor : Tad, ITa% IFAHR,
FHY ATTE FEaATed THLAT qcehled THTITT T |

2.2 Preventive Maintenance Factors: ?TGRQ'HT-T, qra
AR, JeT ATGH Preventive Maintenance
et B T =T T T A |

2.3 On Call Factor : FATAT FHT T ATHhE T

AT FARIAHT JATEAT EAIA |

2.4 Record and Report Factor - Slicauweal
fqavuessl TN, Afqd@dT ¥ gidded
THTHT & |

2.5 Safety Factor : fa=[cid *Td &1 FIEATH
JUHIUEEEH] TART T |

Section Performance Factor for No light group

(ATATEE ATETR AATSHART ATER)

3.1 Disturbance Factor: W&l fHead o
ffeg anfe T T Line Disturbance &9 9 |

3.2 Safety Factor: Fﬂ@ﬁ'ﬂ FTT &S HRETHRT
SAFIEEH FIANT THI |

3.3 On Call Factor: FATAT THT T ATHHE TThI
AT FTARIAHT JATEAT EAI |

3.4 Recordand Report Factor: AT faRurg et
TN, ATer@d ¥ gidead THIAT I |

Section Performance Factor for Consumer

Services & Consumer Complaint Group (Fat

FAFAT TAT THHT WighT FHATCETRT AT

4.1 Consumer Services & Consumer Complaint:
TIT TAT HTIH ILHT el T fSar gfear
Gl AIPUHT THIHT T T |

4.2 Safety Factor: ?d’%'l‘cﬁ'q FETE FXETTPT
JAFIEEH AN T |

4.3 On Call Factor: FATAT 0T T AIHE T
AT FTARIAHT JATEIT EAI |

44 Record and Report Factor: «‘-FI'FQ?QW
fqavuessl TN, Afqd@dT ¥ gidded
FHIHT A9 |

¥ [ fagd, Q009 BIH

Section Performance Factor for Meter Reading

Group (feT Tifesam awafraa we=m=RT arhn:

5.1 Consumer Complaint Factor: fiez f*fews &
qifepuer TaIHT T4, Afqafaadarer fdifes
e T YTEepehl TATET HH T |

5.2 TOD Meter Data Download: TOD Meter Data
Download 33 Hfewmar =,  sfqafaaarer
feaffes e 19 |

5.3 Record Keeping: ITUT faavurgsenl qamT,
ATAAET T giadsd FHIAHT g9 |

Section Performance Factor for Revenue Group

(T HISHT FFATeeT FHATL IZEHT ATAD):

6.1 Consumer Complaint Factor: frafaa sgar
eTtIY &, Tedhebl ATl FFETe T |

6.2 On Call Factor : T THT T AT TLh!
AT FIATIAHT IATEAT FAI |

6.3 Revenue Deposit Factor :  AI&®!
e, difey auitay F& afa«ar, I@
frawt=afaaad |

Section Performance Factor for Ledger Keeping

(T RIGERT AFITFEd FHATZRRT ATA):

7.1 Consumer Complaint Factor: frataq sawr
FS &, Wedd «wHed UTedherl ATl
FETIA I |

7.2 On Call Factor: HAT@T THA T AT TLh!
AT FTHTIAHT I FAI |

7.3 Record & Report Factor: TifeTaT faazore
TART, AtqerE@d T giqaes THTAT g0 |

Section Performance Factor for Account, Store

& Admin. Staff ((@T, WU T TEA HRiGET

qrfrad FHATEERT ATH):

8.1 Performance Factor for Administration Staff:
o EIfS{T Afvor@e! e |
o TuHME ATHEER & |
o  FUWT FATAIT |
o  FHATAIH AXATTS T Iraa TR |

8.1 Performance Factor for Account Staff:

o IAd UREAW T H I HE(Ed
ATIAET
e @l giverT
o IS FH T ¥ HHAE
8.1 Performance Factor for Store Staff:
e  Store Management & Bin Card
o fa@md gbRaT

8.2 On Call Factor : HI@T THT T ATRT

qYET AAT FTATIAHT IAfeqd gAaA |




8.3 Record & Report Factor: AIfepuerT fqavurgsent

JAT, @ T Yideaa FHAAT FA9 |

Performance Factors of Chiefs's of Office (I
TG T hid THEET T FHATZERT ATHD):

9.1

9.2

9.3

9.4

9.5

Store Chief (HUSTY THHE):
o  JTATHH! IJUAedT FA=T I |
o I WUSRY A |
o a7 FHISH YA |
o Tl HH Fedl T Al ATHTHAR!
eTge AfTerg |
o fifas ufverr |
o T@THI farsaehl AT
Administration Chief (T3@1 IH@):
FATAAR] FTARTZ T AT HALT
HIEMEELDIET
FHAT A
FHAT afe=TAT
T
famfrar rareT
EHECAERE L
HATYIAT |
Accounts Chief ((@T YH@) : HIAgdHT
f Seaifeaq widgehl FEUGFEEAHRT TR
AGIHEHT FUAFET & |
° Revenue Section
° Ledger Keeping Section
° Expenditure Account Section
o Meter Reading Section
Technical Chief (yfafus @) : ATdgdet
f Seaiflad wiggeR! FU@FEEAHRT 0T |
grfafa® gHEs wEaFEd gt
° No Light
° Sub-Station
° Line Maintenance
° Consumer Service
Section
DistributionCentre  Chief (faa¥ur &=
gA@) : [ Sedtad STAdl BT EFITaE!
AN TR g TG BEGFIET g
9.5 1A ga®T i Iedf@d  Widge®l
FHAFEART  qEArg fqaRer @
THEH! FHEFIEAHT TUTHT T
e  Account Chief
° Technical Chief
e Administration Chief
o Store Chief

)

and Complaint

(M)

(¥1)

9.5.2 Stock Turnover Ratio (STR) Factor:

qMMFUHT  AIGUSH=T  a@l  Stock
Turnover Ratio g‘j_’ﬁ |

9.5.3Capital Work in Progress (CWIP)
Factor: GSINT [HIUTET HTHES TlTBTHRT
ATIIUSHT el gAa |

9.5.4 Record and Report Factor: «"ﬁ'ﬁFQW
faaruessr qaRl, Afqe@d T gfqaed
THTHT &I |

Individual Performance Factors of Distribution

Center for Employees (FHAT®HT SAhid HedTE

Cxi
1.

HUIUE)
Performance Factor : [HeFaa® e qgT

FEIHEA ARl FEAGHEET T AR

AIRHT HeATFA A |

Other Factors:

1.

Attendance Factor =

ST BTRT %W(mﬁﬁﬁwmrﬁﬂwﬁﬂﬂﬁﬁ%)

4.

TEATEHAR! AR FEANA AT

STRAT BT fa

Optional Employee Factor: ¥i&d a1
a7 F&l HUXA & &

Approved nos.

Existing nos.
Salary Factor: ¥% ddd whadals dR
ferg |
Seiling Factor: &0 9fdera  sifasaw  Jrar
FTIH TRTHT |

EPR g

qar faaqeor 9 ¥ FHITTH HHET TS TR |

4.9

LR

faawor &7 @

IR &= 9qE - FATSTH
gTtata® TE - 9T
Frfead & FH Ui - g9
o@r yHE - 9T gaq
T FATAT ETLAT:

EEIPREENCIEEC] - FASE
BT FATAIE IaF THE@ - 95
ST FATATR! TG THE - G

AT bl [FaT0 Hvs THE - qaed
EATT FATAAF J@T THE - e g
@ Frfafy Seq quar 9w o e
faaor &= ¥ wicgeal A faeqa faRo ud
A fafg TR AR g Hearsd qraraar a9
T TS T
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4.3 HeATEHA Al &wa qif:
EPR &I fa&qd ATO" o7 &4 Friadare
T9T & EPR I HTHIAT TETeHATRl AT
39 FLHLH., faara . - ATH
J9 FLHLE, AT a7 (AT drebebr giata - e
JT HLHL, WA a1 fster dreehr oiaffar - wee

9H@, ATSTAT TAT ifatas Far g T - A
qeTEA HeTeren gH@, {4 M. - A
o weremar yo4, fa ara - g9 gt

& EPR @ cifor gd 2rds<:

©9 S FATAIAT TRIHR B, ARl FATATH
HH T |

€3 IS @icg TUH FHAS TS |

.3 WfeAT®r R0 fad Afqard FOAT TR gau |
THU TATGMAT IS @aTgUhl qIT [aemr
FYHT AATTATS HTH TEhT AT FTHA |

%% U 9aT q&l ATATSTATHT ¥ FRATATHT GaTgUehT
FHATIR! TFAT T TIT FA@IAE AT
EPR T3 |

%4 EPR HITHeH FTHT HeATA WX faazor e |

€% UF ATAR AUBUHI HH ATEHH HH T
| ATHR aTSH 913, A=q9T AI13 |

t© 71 prfafy faufea g7 Wt epr FammTfeen
AR TRHAT FEafedd HTAAT YHE T @l
TH@ATE ITHTEE dd SR I |

%5 JURIBRI (HEUTheh! HATAA, FTHAAA FTehd
AT ATRB! HHARIH AT T |

b. Joilfd a2 JAFHdAIEE:
(®) Global Factors T T¥afeerd:
1. Availability Factor T @wfrer:
1.9 Feeder &l @FTg TfhA T |
9.} Tripping / Break down Recording
g TEfad qgidq g a1 aqers
arRaefT aAred Hue s ue |
1.3 Ueb el FGI [qcR0T Bl faed
Wﬁmﬁw Disconnection
Switch T SHEEAT T |
3. Sales Per Month : IS Hehdeh! AT
Faeqr faga faskr agrsd &rd
Teqd @I | Availability T Overload
F1 FIO ATATTE UTEF Al g
SEESUN] é'_‘f a9 faggrT res o

8 | fagd, Q009 BRE
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fereefTerRaT (978 T ITHI [A=CATEHI)
FAFHHA AATEGEF FTHT g (2 [ah!
Aeeh [ (a1, A& ATAR (g & T
zf@= a¥ Station Consumption, Internal
Consumption, Outage, Load Balance,
Leakage Control, Reinforcement rfae
ATAHATE F9d AUH faaa oTfch gt
TR A9 qEa fahrel a8 QT
qlep IfEwg |

3. Loss Reduction Factor : Incoming and
Outgoing Points AT Metering Unit STSTH
T | Timely TIEAT IYe0THT Calibration
T FER AT EYE  fAGeTHTAA
ST e T Ffae W A A
ATF9TF THefeg AfTeH T T Foid
fafars gy e | Haua faaze
FrReed [aia THare Tapping My
foga fadRor w1fe T@eT =T =
FEEhl dleaE ¥ (Helkg AaH!
ST g FHA S 3fEwg |

Section Performance Factor &Wl @wafeer

(1) Disturbance Factor &I @& T I
Technical ¥ Non-Technical &7
TE GIRH Gl G | T&AT G
AT reattae fa=ira =g, 287 ¥ S
STeTIeh, Aifces ST (AT AT, 9T 1R,
ARHET TS HT AE@eTF I 2ag, |

(2) Preventive Maintenance Factor %
QTR AT R TH AMBUS THA
farafeet arvept W= Q=T T,
faaeor ATgTHT YT AUHT A0 TS
FTAl, IFTRHIH! S SATA AT
FATT AT T TeT TAT IANT HHATUIDT
AT TS, |

(3)  On Call Factor % HHAIES TR
FIATITAT T F T TEHT T/ S
JUTEIT AT/ UAT =1 Monitor 9
CCTV &l SIS, FATAT HISTHT TaeT
Tl ¥ aTfex faekar HAGITHT Electronic
Record &1 SwapCard al Thumb &l
TART ATET Ja=d fHergu 3fawg |

(¥) Safety Factor T HHARIEEATS dATATH,
AT F AR AT JTRIEE I
RIS 94 dfEv SERr @i deie




AATF 57 |

(4) New Connection HI JHEHI HAR
@39 Online Registration TAT JTEeheh!
f&eTaa Record &7 Automated System
F Fae faared ™ faws a9
AT M-Power Billing System ¥ IVR G2l
TARTA Hed N O 1@, |

(%) Meter Reading T4 UMHT T TETST
TWHT SAQ FANAI W | AT
Reading ST FMATAIHT  ITA
TRTISH Hiaqa sawamar faey frgwarg
AT ATehd T RIS FAT &l
A9 HAIT AIXATHT AT 9 F8qT g
G | AT SMURT TITHRT ATHT
3 wfed fex Rfey wouw sEwr oW
THIF |

(9) TOD Meter Data Download TH=JHT
&g fAeTes®’ Data Download T
Probe F9UHI, Laptop THTHI, Qualified
Engineer AUHI HRI HioATs T
FETIAS THIA JFEws; |

(%) Section Performance Factor for Account,
Store & Administration Staff FIITAeT
Fel  Parameter Subjective  HURT,
fa-ire®aTe Objective Parameter (ATIH
T Fiebw) AT qREqH T arE |

(%) Performance Factors of Chief's Office
HRTAHT @l THE T GTidides THEh!
THEP  FREGHETAT ARG g1
faqzor &= gH@H  FAFEEA
ATAEAHT Hid FHEAH FAFFET T
Stock Turnover Ratio, Capital Work-in
- Progress ¥ Record & Report Factor
AT AT g4 T EPR Model TaR
TikueT If@AT | ATAEAH Hideed w1
TR HATRAT TE FTFHERT AR
FTT TH] AT Ui EpR  UTSH
JrATEAT IEUA |

Stock Turnover Ratio (STR) Factor T
THEEHAT F&] IR T FETHI STl
qfaur AT YSTIE HAT TUBIA  Stock
Turnover Ratioa@:ﬂ Sales E[@ @7‘[ | F&'@ﬁ

ETHT STEdT FITAT T qrATAehl TTaehrel

TN & R AT Hebrd Tl AT fore
FTRT HioaTd YA TAT 9IUF 7 @RE AR
I TAN TR WHAT @l 6 aaq 7
qUF ? ¥ FAT IIEEHT TIRT qUGfg G
A AUSR STRET HAT HUA 7 A FHITeTs
Hecd ﬁ:‘;r 9% | Stock Turnover Ratioﬂ'ﬁi ™
T 9T gHT A T =T BT IS |
Capital Work in Progress (CWIP) Factor T
FEEeHT ST (AT YTl ereaeie . fa o,
T AT AIHRET qoie (7 T8 TR JSiira
AT =fe AEcaqul AT F Faid ¥
AT wATegde @ike Ik fqarer dears
U TRTg, | T AT o1 @ivg o
FoId WISl 9T Tedh! [aerdT TREAET &R
Bench mark o=l &egel WRT T FATqOr
Sfa=g |

EPR Model &l ATEIHATE IRINTT 3499 Eae
T 7 THE T R TG AITEdH HHANS
SAThGEl AATSH @& Bl ATTHRR T A=A
(Autonomy & Flexibility) T&TT TRUHT & T ?
AT AlgepR FHARET TS IFEud |

OtherFactors % :

(9)  Attendance Factor. HIEHTHT &H&ITAT 0
fe aifsR WU gAad AFIcHE a8
sfEar aR Frardew! T T Araegear
HTER BT ANAH AR ATTGAT TR
qate AT TAHET AATIITF FTIh]
AT TTHT AT FHATA EPR AUTIH
feafq a=1 < 3fEs; |

(2)  Optimal Employee Factor: AT=I<Ie& I
e TATAHT BRI TR TXAE[ T=aT
TG FERT FHAN AT [qFHE
EIEE TSR I CE 2 e 1 B 112 B O i
FAH WH FATGIAT FEAT T
T YEMYER HTAH ATUHRT BTATATAT
FURT FHARIB qAq AT AHTAT
TR AT TATAHNT FTHT AT T
FHET g afEws |

(3) Tex Ries @S w@r THE@d AidedHl
AGUFT g Taeh! HeY Rew yematas 9
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21 ¥ tHer Rfes FrE®r da e ¥ qearsd
JeTEaTe =g | A= Consumer

Service and Consumer Complaint Group
(AT FFIT q9T RIFET Hid) @8 TS
THEAT ARGURT T | bl UEhesed
31Tc|'?|\'|' RTFIT No Light Section HT T
AT LN T | YTek Y41 ®id HATAT
HIHAT HA @QF\{ d?¥ No Light Section
TEAR T el gAY e
Consumer Complaint ZF\T EFl'ﬁ?'l'ITE;' No Light
AT AEg T S9Ih g1 a1 M-Power
System @ WUU(E VR AT MBS
arerd AT B T G SRaeg |

(¥) EPR Model o [adRor shgers Feramer,
SAThGEl ¥ Uidhddl A=Al T
g | T T EERT SaThReer
Fed T AIFER T T AT TN
Tehr 2fEe |

(4) EPR Model o faiTdq®T smer.q. ¥ ffeq®
@l uReT ¥ HId qgr wHta
B AeaUed faoaers garad
T Webeh! IM@UA |

(%) grawe  glassess! fafgq  =q
FAITATS I=AAH A=A T a8
qTell T4 @iE FArs oy, TREs
¥ SAThaEl aArsd 9eg | TR AT
gafad @ieg  UF, fatrasmaEcdrer qof
RO AT U A+ (999 I9 EPR
Model AT 99 TH9+ f@=s3 |

(9) Budgetary Discipline &I 9RITAT 9T
TATHT fa9Targ 99 qrataeharesr arg
FHTILT T G, |

(z) ATAAAE ATATE A3, T=g, TREM
T TATRTEl FATST  One Window
Policy (Help Desk), Connection Time
T GHT gEARST AT fharr F&ar
faeaars IuHd AT THIA IfEws |

(%) 9T EPR Model aTd EPR fedrd I+
g% Software fATOr TR gEATeT
FATATATS ITAS TR I @ |

3WiER:

qATART ISl &TAH] [ABTEARl AT fqerosiar
e Tepl A [ 9T FHY FEAWT GEReH!
faeper @97 ¥ A1 @ Saw ¥ wfakTe
qATs WA A HAH T fqaqwor qqr
ek FaT Rl Sl JHIR Taehiel
79 EPR Ffaigars TSl He@qu Iuaedl ¥
FAITHT TTHT TS I, | TR THATTFIET
FTATATTA FHAKNEEATE LTHATATA, FicTeqeT,
ARl T JART TH FEART GO & Al
FIATAAD] Fod  TATHRATHT  Teehl  [a=aer
TETae, I FIAl, Outage, VTEHATE
ST TRTeH AT AR &FHT A qul
SUAT BTfEet T T FITHT AT S | AT
TATIRRT  FATEITAT  FEaedad,  PRaire
S ITEE, FHANES T HRAHBRATAEGD]
YHRTHE G T TEAhaHIb] AT T |

e . Uw. uA. feHET qhiete #E oo Tfaed faRe 7 a9 & | andiot
fomat @z fagw e, fow wo et g wEeE

ﬁ"g:lﬂ m;:“ 3 sfre & R oY 9 GUw.ud Yo
B i} gdad ; =3 |

il s £ X0 & e aem T fa gee T ave

Q dIe ¥O drd T 3R0 ﬁT c T -

11 are %0 A1e RN @ TRghE A TN W g e

0 91E 400 91 T Y0 T |

f‘% fdc=o1 c2n aned Adr felGRreloT=
& auret fdga urfaimRor

& [ fa@, 009 YA




aure fazra uifarpotd) fdega
B2 AdARNSTol

® SRS HUSKI, SU-fa3ih
® ORI YeexTs, Werd Meed

qesoffdr :

\ 2@ gmfgeRor SAfgea Icred, TaRT
T fqaRo T TAIART AreSe WE AT & | Al A9
T UA 0% ATAR T AP U7 STTHAHT
TEHT Tk ATareagrd IARNIERardr @enfad qutsa
FEIT BT | AU IRFHRATE I T 9% qaT |}
FEART T JHIeheo @ IS (a9 qek F a9
HEITH! GSTRl HA AR BIHT T@ehl g | T I
g ST gSidre IIigeriorel STAaed gcarad TR Tedeh
TEehel ATFATTHAT ATAR TARY AT AR JIqAd
wqHT faRa [ Teg | YEedrs [g9d fadrer Tl
ferge Heed, T%R T 9o A faud wesr & 0 faa
He o IAId JATET AT (Generation Cost), THIXIT
ANTd  (Transmission Cost), [ESESIECIRI] (Distribution
Cost), Witafas dor1 uTfafde =ETde (Technical and
Non-technical Losses) ST&AT AT AT (Cost of Service)
U T3 | T AN THI-GHAAT IR e
TS, T ANTAHT G TiRac JeY (q2d HeaaaeHT
FHTATSTT & FHAT ATA I ISl (HHIT (Capital
Formation) 9 s fa9d Sl F&l AGIANT &F
TG | T ATA@AT A9 (a2 IIaeeorehl a2
HEA FHETSAS! [ald /9TRaT, Hed FATASTAER
AEALTHAT T AEqA FHATTAAT IRGUHT THET TAT
TANTEEdTs HATIT TATH TRTHT G, |

T fad gIfgeRReT U 30%q AAER R0%%
faad W Harer e 9T | R0%R AT FicdHHT
T fagd wiiaaRueTe der @raddr fad 3eedd
TI fa=@ TgeRer U9 R0%¥q AT afedr Heid
Tfewer fadr | g evaer |1 farars g wfaer
FIAR 0¥, FA IT TAT 040 ATA AAH[ fqad
Hese aivadaw F.faur wae § W faar o faea
TF 0% AR WU q9=Td A9l faaa yifeporer 9f
faea ITTEH, TR qAT faaorel Fafq 99 faq
o AT | 9 qeEra A fa e faea weee fawa
Uq 0% FHIGH fq4gaq a1 Iqdeg WRC o19d
JAAT T =R der T aer  IRuH fama
e (MR AR Y it Faro e | 79
FHETTH 049 A =FAT 2T IATEH, TR0 q41
fercorept srrafd o 9o W uieg L e [T Heqe

qREdaA T [ e MR ARt Rl T
o AT |

fos@ U R0%% & TW ¢ FTAR [q9gq Hee
¥ I TERE® (AR T AT fa=[a Heere e
AT TATIAT TUHT 27 | Fa=[a Heeqe Harer araiare
fqaa Agad ¥ a4+ ITATE® (Agi0r T3l graewer
W, JUIH WTH, TTAATHl FETAA AR, FTARHT
AN (AIfse %), aiacd faelt Jgme faemaes,
Ureepel [opled, famrae /T, fa=a Icaraeerr i ganT
T TR Hed 9T AqafaaT yr aafd ¥ gwatead
forIe ATATSATHT HOT Y& T a1 ISl ¥y T fairg
AT AT T TERIAT T o forehrerehT aeaearen
UM GIBRA ATATTRT AT e TLqT ATIRER feael
AT EHl G | AU fagd AiaerRor faRa siRe
AT THITIRR GTed FEAT &7 | BTeqeh] AT ITeTa T
Jearfed faaa difeusr s afawa 7 @ks T
g5 A faga fa=r Ta7 " e s g
TEHT HeA AR AT I a2 W B, |

Ffa e fae@ faaeer T dFAiq g T
AR g9 g&dTad fggd #eqe MaRT T oH
ATIRE® Aled ATGF TF qiiatad faeeroor ¥ Arfaear
ferg wTaent fard Herer, wettad ar afeafdd faed weee
I G G G T TG | TRETET AT 99T T I
ATAIAF WA, [qa=or a7 giqasd Jer M ATLH
TERIHT ATARTA ATLF  SA=eh T F@red adl
AUl fAfaer 3¢ fam faer A sreer =T o uee |

AERTA SAToevh TRl ST@rEqarerd yEaiead
TR W AER a7 AETF AU FEAT TTAT FLIH
FHA T AN @ Wl fHiqa go faq fa
forgd Heee ¥ o7 TER [AgRT A9 FAAT AT
WH B | T A=A TEAE I AANTHT Teehl AT
afeasl a9 fafa= =RuHT SaRd T AESITE
AT TR RS, | AT AT TEATT I G914,
feoqoft 7 gfatwarer faeqa seaam i |
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T ATARTA (q9d AEL T A= &R [aRor war
feaifea ar qfeafqd a¥ @ g+ fafq a@a qifefed
qE | GEATE TR [a=a AEed ¥ 97 T&R aRadq T

ATAT PR daEHT ATANTA '\‘:ﬁ' BN °‘||"|ch|(n| ERECIES|
a¥#l fafaa o faq o= faq oF zaazar @+ 5
q9 HEqd g2 [AgiROr GUAT AT 7 fq 97,98
FTATEIATR] AT 29 JH fae Tas |

faera ABCT AARNSTGI®! JAAdDAT :

forret AT UTes GHeT (HAtHd, 9RIa ¥ Gagas
TOHT JIAE TRISH A9 [a9a qIigdoredl I9q@
TIE BT | TqHT AT F.FaqT.S ATAReE IATGA R
Afdfeeh ARAETE HaAT, ASTARTS, THPIR /AR,

fafe=T Tee®HT fa=[q HEd (Tariff Rate)aRor
T HRb-heh (Adee Tl B | G Heleh AR
YT AR H¥eh-Tidh Hed & el B | Hiaeadics
T HEA aR HAG WYEd T HUATI TaTeAshl
qIRIT A9 B¥F WHl @ | AIHr fawga faenr T
JHfeqer e qaR qgsaa A.faured § yefad U=
frereepr afeformr @r = faazor I ae sra=an g | fasa
Hed IR IBRaTaTE 0T AEe gal dRIaE T
XIRT FATSA ATl ATTAFAT 2l |

fdz[d dAEet JAARNSIGIDY 3TAT2AT:
fg.d Rowy @« @ R0us AR AATIHT
faad HesTeAT THT-FHIAT qRaad TRUH s, |

THRITS, TR, FORTET, $REdT, SqTeTss T TAHIIand
T STFAT 3% HIATEATEHH (92 AT TRTeel & |
T ART qIT (il Icarashare faea @ia &l arre]

TAATAR R0%¥Y ATAAT 95 FaeTd, 0¥ 5 ATl GTAT
%0 qfqerd, R0¥Q ATAAT W FTAerd, 040 FTAHT
3¢ GideTd, 043 AT ST R0 JIaerd T 04§ AT

ARTANRT HH TIAl UeFdls [@qd a1 Iqded

TRTSAT .79, 97,7 =1tk °rer aae T g | AR

AT TR FARAeRT ATl BH HeAdT YTEhars

faga ol &l gAsd Her AU WER AR

FEAfa AU i STaTH GTehT HATIT g Gebebl I |
qqa: a9 FHENEE ArEegddde e

Farewdre 99 T T Alheg, |

e TIRTA 90 AUH! SUT HITEHIAT ¥ (Inflation Rate)
5.4 UfTeTaRl BRIERMT @bl 3 AT ARl
Td T <R 0 J41 W8 F.fa. 910 fata=
AT (ITeA, FER, faazer qar sfifaates
&aT) F1 G=AT 918 g |

o dIEHUley &I TH WRAATE HEl TAT a9
fara s IR |

e SN A (U.S. Dollar) T HeIHT &I qE ol
STEFArs faqae faga @=H T Iwred 918 g7 |

° Fﬂ'ﬁiﬁ' FATHT AT (Cost of Service) I & |
Jedtgd  dare®el  Aldieh  Afqurd 99

FUAHAT 35 % o [F9d AELAAT qfg TRUHT faar |

g9 R0%c ATAAT AUHI HEd 41 99=1d Uk
TF TE AT R0%& ATAAT 30% HELd FHTATSTAR
JedTa o7 TRUHT AT | I FeaTd AR 9.5 20%%
HATAT {2 Heae MaRT ARt 0% FHTASTH
FET TH Hrehd TAT | FF FAASH 9991d 9iq Ife
ol 99 % 5.0% 99 MU B | fa9gd Farhr anTq
G T, % A 50 FE YU A@ ¥ FR 99 T8 9iq
F[HE AN %, R.¥0 Wkl F | 4 ATER id Ife =,
q.3% AATT 9§20 YA FATAA HTETHT EH B |
I7 °Tel & qUAT AQal IXHT EHl G |

fogd weq aR AR FMaAaerRT e
frate 7% faerd weeTer FRTATSIH 43T 7 fq gr g fafae
TFRET (M e fag THY TIHIuTeH e fafaa
qIR, Fqerae Ha=or, e fawa @ig geRTare
q;"I(IqC'IIEFT‘T AT ATIAT S Al a’?qurqq"lel qra
TTTgH IO LT ATNT (9 U 3 | 7L AR
ARTETE ITd  Maedewdl Y fqawor F.faura

faereTere T AT F1 fa=ar TEREHT TAT e,
TORY UF [qaRurel Fdewdls My<Rdl [dgiadbld
F.faur# fatqa sEedr @9 MAasatadie arasE aid
FHASRY AR B |

T AT TS gAE0T R A fq.ur a6 fafaa
QAR R A ¥ fafd= =mEaw e
FIIEED] AN ATAITF G ALATIT T [ ATBITeATS
MHIER 8 AT TATC ISHel ATALIHAT T8ehl
T | fagaer AN T AT 1 Wl AE(Ad BH
T B ekl Taodl faga faar Iuded RIeA
Ffaure 99 fagd aie T aredr wWE g |

TUI-FHIAT AT FHET T TS ATTH |

farere oTfireReor ST ARPRET U @R T
AU FHY FAR T TR 3T HHATIDT FATEA AT
AT e SNGUHT T | TEHT ATNT AR TG q &P
ArfE JATE, TedRT T qEATE I Hed TS |

o.fd.ur.al fdega JeRNSTol oref UM IR®I UdIa:
et T aifaeureT fava Hee 9. jo4s
A qeETG R0%% AAH 30 Giqed FHESH I
Y& faed wEee AR AERTEE 0%, HEH
0 Jiqerd AT FHENE dfg T W@iehd FUH 93T |
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79 st Afama ol g sareeers G o
foga @=H T (FUH. SATHT qREdT AMGH FRI) Fig,
HETERT a7 (Inflation Rate), AT, fesie, WME &I
fATOT ATHTIEEAT AUH Hed dgel TeMEidd @ adr
AT AR GHT Feold ¥ dig TTHT 3 | AGHT AT
TS 90 e amader 1 fawar aheew
qIT JATEH, YHROT JIAT [qR9T THebT HIAATS (MRl
fegeeprer 7. a1 1 @ faceatadrer aresg af e
FATA AT Eh G | AT I IAHl ATANE
I qR=ATATH A(qeh ARAeE 99 fa=d A T
TR ITET FHS AT FAAT AT AALAT &R
T (Sl SR aTe IaTed g [agdasl anaH Hed
FHTATIT (Price Escalation) JTGaTeh! HROT (.91, &
AME GoHT 9T 1 HEXEH! A€ G |

F.faur®r ereter fafawr @A (Financial Health)
qaTH ks Wl faq wEyw avdre aHAEE
FATE AT T 7 &7 | a7 fFgT= (Cost Principle)
FHISTH Fﬂ'ﬂﬁ AT AN Cost of Service I ATATTHT
F.fa T H faRa Heereay HeaHr 9id FHE (Break
Even Point) H7a1 HIfY g9 T FHIAISA T JE14
TeT FUH T |

foga I faspraey Ifea =w@Earad gq TadRT
Tt faspaent 9T Sufay oTqdl g dhdl I, STH
&l HAF ATSASTH! AALATATE TMoRedl § | AFH
AN AT IS ATBINAd, HHRNAT T QTHbIAT
ISTAT G99 I BRI 9T ATTLTRAT Taehl
T | AT FHINTY 7.5 9T BT TRl IATeH, TRy
JT fqaurert Frerg fAR=aar fad AT 1 A
FTATFATTET ATNT AN Hd TGrS Ak AT
gig TRA ATEALTF G | A H AN ETAB G
[FrATOT TeT AT 9T Wl aerg AT eaedr qam
qET fEs |

forta qo =&r #Ea HATERAT 3T (Inflation
Rate) 5.4% &I ERERMAT TEhl T qaal W‘ﬁlﬂ T,

AT AT U TRITHT UHT A qlgH qER TaH

qT GHAH qhgFT PR F.f9 IT.F IHEH, TART T
fara=or @@= Afg BT UH T | AT TAA qGH TTHI
TEET GIATE &I~ THATAERS FETHT 0% (9T HEqel
FHTITST THA ATALTRAT el G |

7.f7.9T. @ Dedicated Feeders =& Fﬁ'ﬂ?‘f 311"1'\% T
UTEFEEATE Cost Plus T SATETTHT %ﬂé Fﬂﬂ:ﬂ ﬂ%’{lﬂ’fﬁ

TIT TR BATEAT T ATIITF AURA AT TTH

T YTEFH AT Pg FEud (HAR0 g1 q9T 0

TEFATS AU HELTAT A T Premium g9 TIY
Dedicated Feeders &1 UT&ehehl ATNT 74T He[eT ¥ oI

TH SUIh &4 afEws | FEl 9OAT F.faur e fafaa
HALITHT hel IR g o afdwg |
T wfafes faga wewe faaor yepamers
A TAH IREE IS a3 Hed ™ (HaR R
ATATATAT &HT FANAT &l [q2q S (LTROTRT
AT ad AELe G (MR ATeIRAT Eh! B |
T FHITTH F.fa 91 faEd Heee MR AT
THE [TF g&ATE Y97 T
) F.T9.9T. %0 fa=d Farerl gTelehl dRTd s faea
HEHT R0 iqerd gfg FHTAST T |
(@) +.19.97.% Dedicated Feeders A& MR=? fa=ra Wqﬁ
T UEHATs qd FEad AEheEd TATH]
ATFTHT AT MehAT ATT T Premium TT TR Fg
= [q9d HeqAH! A FAEAT T |
() o= AeL MR AR G qrasrardl agd
ey gl a1 faea #eaqe a7 Haro
TR HATIA THET ATNT TR 8 |

fdgra AiEIeT AARNSTCHT GRITET JAFRRT d2n Joilfd:

fara weeTeraTs W ATUE wOET g4 T 4.9
090 S[FHT R0 GIqed HEqd Fardl AT Heqd
FETROT ST THE TeT T Y=ATIHT e h-Tdeh BAT,
TEH AUHT Bl T T FEAIHT ATIANTA TSI FadT
HIhT GRTa i AR 3 a¥ (4 91.%0 faea Aeee
QUTATS T JEATEHT ETeraed o STUehl Saee S |
THIHT HEA dig g TAFH TGSl (r FHEAT q91
a—rﬁﬁmawa‘rrn

.f9 91, %1 G ARG TAT AR FaLTehsah

IRFER heded 31?3'1 TdH  IIEIITH
ATATTHIT AT FH g7 |

o FfAUlH HATUAATS HAA HAAANIH T
FTAR FATAA AR ¥ SN GrEd 93e
TRA |

®  TARITIAHI HEUd [Tl TSUST Jrafaeparar
q97 |

o [I¥d Hew™ MaRW A-NH FTewEH (Mdfh
IIHRATE A AURA HXPRBI ToALT  ATAL
THTE I |

o WY el AT o fam fxr fqorr Afew &
g 7 A~ oL T g |
ITAGATAT TIHT ;. FHTATAT (Auto Adjustment)
g T AR TRUHT FF R 789 |

Qg
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AT AT (Record Management) I IRA
Hodetlt fderdirel cIazan R th Jdlian

g fAdweh, qemE

A AdRATUGID 312

TEIRTT FoAT, TATF a7 JHERE FioTel e T
bt T FAAT HATSH, WRIAT ®IH] AR
eredT fAeTa qar AT de quT qiipuwl dafy qfe
W T A9 fafed FRSTAeE gedrs T (Disposal)
TIAHR FHEE T Aqog  Fafeqd T &
YUITATATS ATl AGETIAHT ®9HT {7 b, | T4
ATAGHT ATAAE ¥ AT TITITIART A, TR ThR
TaH HEcd ¥ AWAE AT FFegH AR BT
SAATIATHT AT FIETT THIET T YA TR G |

afrergsdl wd ga1 aRTET W gEHAHT C B

Mamoria T HT "A record is a piece of writing or a
chart which provides ready information and which preserves
evidence for future reference or use. By the term record is
meant the preservation of information in files and documents."

AT, AT (Record) AT el fer@eel o7 a1
=T T STEel TAT oAl FIAST IRTSTHT AT T
T AT YANTH AT JHIUIHT BIHT R TR |

Ao FFEITIe fdfagd FETSTT a7 ST g %]
USRI, YREAT TAT LTI JEAedd 3 | FeAa
TE, FAST JAT GATHT ATMIHINE TAT AT FoTel
TRTHT TAT H1T [GRT faATgardr d7 s
9T g9 ATCH fdf@d HHTSTde®drs df HEred ar
TEATASTE ! STAPIAT TAT STETRTTT HEcdeh! ATTTHT
ZAfead X AT AN ATAvTE Ja=d fHarsd, o
fgdesars ATavded UHl GHAAT ol U TH
qipd TR g-afead waH A9Iae ®e Rl
Tl ygia F ufaer@ sgawarad (Record Management)
g | FESAE®d] gordrerd @l Afqerd, [aa,
FEATCROT, AIEW ¥ ITANT FFedl FH PharsrdTdes

Aol AT = daa |

90 / fa=g@, 2009 ®IA

QAT AIHT AT GRARTT AR
(Institutional Memory) &H@H T T AT, TAF
aA YHIUEED YAl FFd Mew WA farde
PRATFATIE®d] IHERI fad ¥ AfaeH T g fara=
USSRl qTUR TETH EIAT FE 65 | AT
FEATATIAA FASAR! A, I¢9d A hAThATIEEdTS
fTa Javare e 9 el U A9cae] ®9HT
AN TATSREHT &7, T TNSAATS AT SATSTET
FHA HEd [ATSS, | ATASI b FISAHR! haTheaasd
A FFRATITAR] TFATT FAEE §75 | TFA ATerE
FEARATIAAT ST FTH TS, | AR FH Fgald
AUHT (a0 a1 77 (e TUH TAewd gieeag
AT FATTRT ATEAHETE T T, | &7 AUl aar
q FATAT TRUHT THe Aad Hecdqul [aoaa<e
FHTATTEEATS T AbT BISAF TR FHAG AT
fqafaear Taar faemuR T ATeR T ATIITR Tl
HATATHT Tl Tl T Tl T ST AT AT 3T
TS TITHEEHT T TIeweg, | AT Graferep! SAr Tuer
fapree AR @Y FATATEEd HFEIEIH TANT
TRI ATRAT ATALAFAT ATAR ATTAG ITCT THAATRT IT
TYE [qhTT TR BRI ANTAG TIEITIART AATH
qiepe® faeiaa Wewed! qEmg | AiveE JEa el
HA-HE&T ANFEEATs 3819 THITH Joodd TH Al |
(%) TAT JOITeAT (Registering System)

) fafaer JOTelT (Filing System)

) I (Indexing)

) FTfAE MTGHHIU (Computerizing)

) JA-3LT JUTAT ( Audio-Visual System)
)

)

4 4

d @

PELCL (Documentation)
FeH FATHELT (Micro Filming)

dda 33

gl

D! UPR

afrerge! fawa, Ig9d, &7, Hecd adr ravyehd,
Ao TRIAT TETIT THT, FHIAAT ATLAT ATIGHT
ATIRHT ATFerEers [afae= THRAT FTH0T T Afehes; |
o favmaegsr srarEn:
ERIGREERE B ie] (Progress Report Records)
AT faerer ataeg (Inventory Records)
Elv'l_"lj'ﬁ At ( Legal Records)
WI'P@_OF ArTerg (Archaeological Records) B




a1 sfwerg g Treqad auaeRt STeET:
o THFAH AfTerg ( Long-term Records)
o TR Afeg ( Medium-term Records)
®  FHFAN AT ( Short-term Records)

g AFVOE®RT HEd, ITIIRTET T ATETIRaTRT SATEMTHT:

o fq W afirerg (Vital/Most Important
Records)

° W afirerg (Important Records)

o ITANN Aol (Useful Records)

o IATAYARIA HATI@ ( Non-Essential Records)

AERITAT  FAATEEHAT  [arq=  Faoareremt
HARAT AT it Afdieh Afdc@sl  Hed,
SUAINTAT T ATFYARATRT  ATIRAT THT AT
AT TRUH TEws, | Taars GeIHT HHAar

Joi T Tlebreg, |

e Jfa W BIBC G| (Vital/Most Important Records)
Ffeed 9 FErST AgH JAT AT TH FEA
afver@e® 7 Afq wecaqel dfac@es ga | e
STEEHT W &1 99 AT Hecaqul Afia@es a9
JFHT ATTAGE® g TS 7 Fleed Fraeard=
g A d Hledd HEES (Never Replaced
and Destroyed) | gfe ?T%SFT‘IT, rgmET AT
FrERAT BRI, [FUai q91 aguefia Hecaqol
qhTAT T 9Tt Feeredr fqazor, omfed qRer T
ETAefaar grawdl FITSATT, rfaed gqr=a”ul
FETHT BITSTT T ASTAST BT TEATST ST
FAATAEE AT AT HRTSTT AT o |
TITAHT FXHR FITSATT FATIH [HIHE® 3039
d  TEIFE FOTSIdEEATS  Fleed  AgATST
CARISIN] w:ﬁ' AcY HSCGI‘-IC\UE eHlsllddr] ®YH]
ARTER ET T |
F. WATAHIEY ARIHI HETSTA
g AT Y H SATEAl AT U HETST
T Al AwEw, e gwar ar faael

FEITET HURI Fivg FERIAT T TG Grredl

M(QII‘-IQ?I HUch] HS('GlLi\UI IS

TATART FHA-THIHRT TR

T TR AU TFEIRIT AQTTel TR BT

= aree ¥ facel e gfattaessr duwh
forstfta

B FEEATT GeATATHT T Hierquae! (o
A gfd

S, TR AT FREAT TRl AEcaqul RIS

=

. AqHgd UA, 9aTd  F98 @S (qerrEr

o AT A= AHITHT BhadT TS HITSTT
AT, TAETRT BT

FHATHT TFeRTT

YT ARPR ATal T FTATal FURT HGTHT Al

ol of o g

AT ARFRATS TRAHR TR HETHT ATTHR
TS AT a7 ASTAdATE TUHT AeqH Faell
qqr AfaH AT
T FEAET THEA ATTLAF TEHT A BRI
U ANREEAT T AN EEEd Hgl F¥aredl [awaHT
faaelT ACTEEET ATHRT ATGIEH BETSITA

d. ATINETHT Jiqdedes

o Héc_cl'l{U'f BIE G| (Important Records)

A= FHIEe AT FSI9T Al HESTaaArs

Aecaqul AfqeEd! ®IHT fad aRusT g o1 a9

JHIdHl  FESTAeEdTs  Jiqearad T qd0

RO TH Afheg | aY HAAd Al

frers mecaqer sfverasr Sofrar et i |

fairar farawor, fasht qar @fvg afiTera, w1 v

A1fe BETSTT T =TT Tag | T&T Aade®

ATHTAT F FFI US| 0 qUGFH TR

AT g5 | AUTAR] TXHNT HETATT FeATSH

frawes 2039 & HW qHEA qUF 0 T qfg

AT HESTT AT HEATU ATTAGH BTH

TETAFT FRTSATAeEATS TR G, |

®.  ABAAl AT HA [ehdTel T A@IAT FFwl
@I T 9% (AT 97,

. TR AT T G ASET, ATAT a1 FEAT
2T, ATIR HaqT a1 A7 & @ FTaH
FEIAT [aqa dAeqae T qoH T Gl
gied qUTd GTHR THET ATTH] FiqaaH,

7. [AATT gEEer #SRHE 9,

. FHARETE IATd dgA a1 TR Fa9rd T4

® IUURIT ATHAE (Useful Records)

FTATATRT ST BT oo TeATehT NTARTATAT TATT
VTP HESTAES ST&l: TR, §ied 9RaTg, 9T,
T GRIETT HGebehl @I Arr=dl ST AT
FATSTAE® ITANT AT AT TEg | T
FRTSIAEE AT § f@ Q0 Fug e
afE wradfs aered Al |
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®IA didicl HUD! 9 aiufes YoA3al BIaTITd

g WOTe TASTITAT TR HHebehl U,

T HEH, Qe FEATE Yidew |l YR T
FEIHT TURT AGTIG R BT

g AR T % FAGIHT BA ATeE Ial ATHA
FET qeaT

T wHAH AR, faer vl feaee feerem
T GEAT AqdTdl FEedl 9AeE 91 HHERT

= Aee [Fard ded d5F a& el B,

T FHEERH UL, fEeraeer,  2fqe 9w,
JHUEAT ¥ fAoewds I ed, IHMER, eaa
ATATH ATGHT TSTURT FFIAT BT @l GRIe0
TRIST U9 9T TR(E HIRRE  HIIS,

. T g difed FEEar e FRTI |

®Id dldcl AUD! 3 avufts gorn3al drarsiid

F AR T fered qEEed qeE aed & A
TRISAI 9T TRTS ATTH FTHT FIRRE TS T
SAGTILTETTT TRTST AITHT AT 1T qRT AU,

g Wy HEmwr e quue 19 faug gl
BT,

T & Gl GHERAT BTN @I TRTGAI 9T
RIS AfedH FIRRE AT |

®Id dIdcT AUD Y auufes YorN3a dblarsiia

&, fgaell UCAT WERD  TWREATE UIIEd ST,
A HeR[HA] T gHIGAlg ™

el AT AT TN AATRT YT i,
JTIROT SATHTIHT AT ATTHT GRUT AT e I,
FHAT DT AR (a0 T T gfqaae HHATHT
AT Rl Y TT T,

a9 44

®IH dIdicl HUD! 90 aiufes FoA3al BIaTITd

9.  era-gfaar fager @ a7 faeerare @S geretayA
AT BRI,

T (RIS IIAiigese] THI FFewel HHTsd,

o, FHHARIE aRaval 3TeeT,

T gEWHE  ®IHT YHRTT  AgT GHI-GHAR
AfIER JATATSTT Gl ATCTAT TS,

9 | fagd, 009 wE

0 JFTEWHIT AWAE ( Non Essential Records)
AT FHAU  ATAYARAT AT Feed  THUH
FESTAE® HATT [Mbe ATTHAT ATLTF  TIH
AR GHTH FESIAEE  AATELE  ATAE
AT T | FHATIA 9T TR ATAT ThfcTehT
fagmes, faar =l Magaes, QiR
TH[THRT  qidaaqes, [AHT JAT THEBHAT
FE AMC AATETF  ATAe@  A=Td TES |
TEAT FRTSTAeEH AEd g @ s
IRV Ty {97 TS Alehrg |

JioToeldll 31fdielRa RIaRAUGID! FASca:

TATSTHT qUHT ATHGEE GIoTehl T@d Jovd AT
T, ATTAEEEd! AT T, AFAT HAH TC, ITITh
¥ FTAtdE FEAAT YT I, ATTLIFAT ATAR THTIRT
®OHT AT T e fafaer SEemer § sfaeret
IS, HiAE TIH AR AIATIT TR &7 |
AT TFATS MU ATHAG STIXITAAATE FTS(eh
TIMGAAT ATAITH A, TTAAT, BIAHH, ATATAAT AT
FoTE TASTATHT ATNT SHA=ATIhT [A0eT N7 Aaedeh
T ITUh gOAEw  AGEHAH  IUASd gAas |
GUSTHT HUHT Tedl A1 ST T H=ATIA BIAAI
AT T FHYH FAAT GoaTaqdl qeqar  AreA
AT AR HEd Sed@rTd Ewg | Afaei@dd
ATATATE AMSAA ATRAT THY FHATHATIEE THITEA
T &7, | TFH! Hecd qdT AAITAHATATS  (TrATargd
FaTeware qiq ¥ T Al |

®  HUTATH! HIIATS RTHATHT ATT T RT3,

® FHAT JSATATHT T&TdT <ATIH,

® faraer wsfqergare ardr Hifq, AreHT, wEHT
HTATSTAT, FoTe TS(HT T 4T [q0ges] AT ST
TR T,

® IUUH T AIMATdF FIAAT U T A4 ATAeTF
TEATAS T GAAEEH gasl Y T,

® FF FHEIEAHT WXAdT, TAaeataar, #raeear Tan
l;i‘-llﬂ?lf»bllr\(('ﬂ s,

® TFEATN WHRI FHNSE® AT A
XTI T ATHH ATTLIRAT AR THTRT
EqT T9T T,

® oI TUHT TaAT, FoTT HUHT THAT T Jcaw==d
fuie®, TR FHTEHHT AT AfEeATSuH
SHlUp b [ H] WII"IChIsI qtd TF‘i'l

®  JHIHT ATESeh TMETHT FHA HIAH TH TRIGT




Fafea Afwera JUITATRT UTEE:

® fer@ d9T ATV e FIEITIT IeaT0 EAIES |

® ST SEYIH! AINT PTG TG &l, T T IS |

® S ATAYIHATH! Gfcehl AT ATTE TEUehT AT
ATFITHRAT FfoTel GT T AT AT FgoT AT
U EAAH &I, |

® ! HAATAIA XA (AT TaH TATAHRI
EIIED, |

® @R AHI-FHIH] TAGATRA LT [TLTeT
T FATATIF TRTSTE AT el EIIES, |

® i@ ERIT TRA UH WTEHl THIAT Fiorel
AT AT Aleh fopfaaer TREUHT g9 |

® IEleIT UGl ATcheh! ATATATTHT 9T st
TS YT T b g9, |

® FH T AT, ATTT@HFH Tl o UdH &
ATTAGRT ATHHANTHT Tedl EIIEE |

® R FAXIIA FHRH] ATTLTHAT ATAR
+ife, fraferert rafafy qamR T AN AR FAI |

fdea uiffi=oTen 31fdicia Iz :
aTer far=re wifereRvor, artdes gemed fafTaemEedr 0%s
#1 fafqam <Y A7 ATHeE ST Hl TIHT BT
AT FHIedl [+ gaedT TRUH 3 |

F. T THA AUHT 3 THURS AETHER / FTRHHRTL
frdvaa feamfaar geaea afed Frmaee:
o & yidaedes
o fafrormwr TaTaer Sgeddr aaTE® T
e fHaY v == Counter foils

g & AAA FUH Qo THUND TET TIEH ATeraaant
feamfamT geare afwrd FrmTaEE:

o UEH X Fe TAT AT fed@a FEEAT
deRe®, Tal A=Res, AT AEl #y
(Petty Cash) TFI=AT =R T4 faarures,

o  RITITXHT MHTIHT ATedhert 317 fHTT 1o
AT TERIAT SAFTIEST TETT BT,
FUATIRT TIAT,

AlTPR TATATAT TEI=T BT,

TETIIETTeR YRIFTH giaae |

T FfEed RATSH AUTEA FRWTAEE:
o IHIqHE MUTEE T I T FNTIAES,

faaa weee R MR TwedT FTe,
IR JHIUIAES 9T | 6% I Al TFeal

I,
TETITeThel AfaH gfqeed 97 argdrd,
TR S qAT AT AATAA Rl ST
FEAT ¥ G FHERIHT ASST ARTAqHT [0,
hgAT ATe FETATIER,
ASST ARTATHT (GATIHT &l [aoT FFaedl
P,
o USdeg AR, TN FIFAT qIT AW
SYHTH §3F, felled,
fargefes,
UTEHHT AT BT AT AT FEIRAT BT,
SHBTICI T FRTSTAEE,
o NG T HET YITHHA Algehdd ALATI
AT ATILT TLHT FETSATARE |
FTTSATT ATSH FFedHT HATAT THEA ATHRAT
FATAIRT AT FooldT ACS AlTHAD (TR
fAg FTISTAHT TH[TH AIRAT @IS F T @UE G
FHITH FH THAH AUH 3 qUIfg TIT HH JTHH
qUH q0 AUYTG YU® AWl ATE HiewATHT Hefed
TIR RIS ARy g Afeprerent fafaa wmaer fag
TSI, | d¥ ATAFL (RO qAT F@IIIET AT
TIFTOTRT ARV THUGH TR Gaiead &
FRTSTAEE TS S | AT Jool@ W ATeehal I+
FRTSTAEEH HEcd &2l HIdq AUl GeaTs Tl HTh]
T AT qemed sfddd T Fag |
EEIC] Fﬂﬂ:cf grtereRorar fi.fe fa. (Personnel Data
Bank) o FHATIRl [AAfhat@ ATGHEOEAE
FANTHET fqavuEs Computerized Record HT ERIEIbEe]
T AT TRTH B, |

N e

F.  FHATAHR! [qaw (Employees' General Information)
FHATH R ATH 9
SR falq

FHHATIHRT T T AT
Employee PDB Number

ANTNE ATHT BT A&
FHATT oo HIT TR
FHT R ATeTH TR

Y. Current Job Status
° Job Title
° Employment Type ( Temporary, Permanent)
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Service Type ( Technical, Non Technical)
Current Level Assignment Date
Permanent Date

Level

Office (Department, Division, Section)
Transfer, New placement, Promotion

. Other Records

Educational Records

Medical Records

Insurance Records

Leave Records

Reward and Punishment Records

Salary Records

First appointment date and job Title in NEA

FHATT FTEd ATq@ed I JAd  FHATI ]
FRRIT  HIled @1 X FHHANT  HAfhara
HIAFTIAFH [daR0E® (Hard Copy) T THl G |
FHAD! AAHTET Igehl Tr e Teal aarsd &1d qiT
79 raaTe RS ATTH B | AT Fecdqul AfTei@es
T FTATATATE AT TR J=eA TEehl 3 |
fata= faaRer ese® AT @ 9@ Filing System dTC
TEHH! ATTE T HIe¥ RSg M@ Consumer History
Card THT T HAXAT TRTHT T |

qure faga gfuwcomn sifwera saeammR sEear T
qHET:

AT A IR ATToRE eI IRFRRT
JUTATHT Tl ¥ JUeaHl o0 UAH o0 g Aebehl
S | Ao IS SIS (Institutional
Memory) T TTHT (T T FAATT T BT B |
A= Taw AR AIRUER! AR Ao e
TRYTETERT [T &7 THebeh! FqAT G | TRFERTT Aerg
JUTATATS qAM 19 Taq el Yiq@amae 79 Aiepue
T | e e wfereRoTaT e AT g
SUF THEEEATS MR St T Aichg, |
o V@ RTINS ALANTT THRITH &THT feaed

TEH,

o  WRFRNA ATHAE JUITeATh! aTgeddT,

farera @ Ters+ AR CFL o WA IR |
farret arra T farra SeaTes T WwE v

Fer=ret =TeT 3T HIAAT AT ATHINST TR & |
fasra =iy farerorar Jurer fasra arfreeores
FEART T |

faa<oT qur yEw o fdwmre, A e feeor

o f\TorE HAFRATIFHT WTATHeAT T Heed [HaRoTe!
EEIC

o ATEAE HAWAE AT H1d YUTH] TH,

o I FLITIAHT IARGNIART THTE,

o TII@ TRETUTHRT ATHT AT Yg[aeehl AacTvaIeh]
EEIC

o qut fafaw qur Wifqew Irq Frawedr @9,

o IfToE HTIIA THERIHT QrgdTaArd ANl
AT AT ATTAGRT G TEIvdT HITAHT AT |

[ ]

31f3ea RaRATUGTeITS UTddR] doli3ol SURIGT:

AP SHALATIAATS T TP G THIIeh]

wqHT faera T qHAE AT T4 faea g

ATAE FAETITAATS THEARERT TS JIIE® (e

FENTT ®IH I T Aleheg |

o TN dqA AT [uREHT A wiqeE
HAXTITHT qaT Alfer, fairg qar  A=&a=
I ATIART TATAHNT FIANT TAH AT,

o M@ HATITIAHT FFHLX YUl [qhE T
JTIT,

e Micro Film T9T CD AT Hecdqul ATqel@e® Copy
T T e gaE,

o f\OE HFTATIAHT ToITH FHATE®H! 37, AT,
TETAT ATTANGHT AN ATILAF ATAHEB! T,

o FNEUA AT [MIAFHGI Ifad 9«1 W
AAALAE PO ey ATAAGATs AA (D
RT3,

o IHTE & SISH I AL T |

a—éwamm‘?gﬁ
q9TeT fasa gt} T, STt gere fafrawradr
0%z |
- FUTAHI FLFRT FETAIT AT [TIHEE, 3039 |
- qfYerE FFEITIT g [ e d@EE |

Qad

o T[T =T g ATHITSF Afe<hIR TR |

® = =Rl Tl HeAT FHA g T4 |

o [9=d =T U ST AT & | =g =<l St
THTS T 39T fa2gehl TR IRd gadre Afe
QAT ST 9T K T 9 el Afcqehard o |
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DG PRISIR 932 @ .f31. AR U1 drsa
3TRNST AT JAAdHAD BRISHA

qeooffar:

AT fag TR oy Ao el HiREr
933 .1, faed wawor e AT fave e T AT
TIFH] FIH AT el B | AT TR TSR F¥aTS
20.09% T HI. TEH G | AT TARI AT FTAT [STeaTehl
FEAR T F A el (AT qa-eHare R
Ig TAW, THR, TedH &5 TAAR Teardl FHRER
MiaFAT ARG | TE TR ATgAH AR @GOG
qIER, A ¥ TATH [STocdTehl TeTSl &HT I4g 9 e
GUg AT &1 (VI TSeal) AT 968 | THRIT aTge
fereRTeT ST AN SAAAET 19, ), Grer 947 aR,
qTaT Ud =T FAETEiE ST 91 988 | 31 TaRT g
gad Afthe, T Arad JaTg ¥4 W, ¥ TEeT ANTdeh
87 cq ANHIC TeE | T8 arax fere=repl 0 330 |1 qaT
fagre fAoreTaett 040 FER JARVHR Fee@rstd 3o
TN ZU /% AL EG |

T ATATSTATR TRIEATE AR TR Jiqaas
(IEE Report) Il HATAIATE 0% TTCTHT T Sebel
T HEd ATAERU Gidaad SHISH IS (HHr ue
FoATATP] TR I g Gl TERTHE TATAEEATS
Afagig T TAT TERIHE TAEEEArs FATHT T
TITATHAS BTIHH ToaTaT HRedl g | T Fvaiid
STATSIAT YT 3% FaT faareraa e fafauar e
JAT 9%, TIAAHT AANTE FoAAHAR FRAHH FTHIA
FFPT B | A FEAATHAS  BTIARTAE LT

IS HaaTe
e fAdwe, fafay

[STectTeh! @AY, TATH [STeatTehl Maeh, q=eR fSTeare!
TRieH T ARQY .99 A7 TR STHT FRAAT HadeT
fAHToT et raear @ | WY, FA WS FQT AEAHA
W17 FSTeeTaT 99 deT, SATHAT qUS FeT, qIEaRar 0¥
Fa T TEIHAT ¥ FaT AN qRAG | & qHEaE
SATHET e /9.9 e gaw guedr famorsm
TH & TRHT WWHS |

TH YHRU ATZAH (AT G Tal  AATAD
JAA & (TeIH, ATRASE, THIR T SATH fea) AT
Icqfed fagaars d@s ®qH1 qEl AT HUH! &AT
TS FEANT G, | TRV ATEA (0T T&T ATSTH T
Yo Her =) g ¥ & WY 9w over ¥ AW
AT ET ATT YR, §FaR a &THT UL TEET Fa
qRTERT AT G | AL T TE 313 Geal &7
G B, T (%A FiaATd aersTeedl STHEITTHT

TR AT HATATSTAT (FHTOIT HHAT Feq g AhRICHS
TATAEEATS FATH T FEdRT TS |

Sifew fafaean @xetur aar arTfos aeaAEES FEHA
(Biodiversity Conservation and Social Awareness Program)

fAToTTa el FRER 933 .M. faga gamo
AT ATATSAT qar=ad [debrd &7 AR Sedes
T, SAMH, TR T TeqH SodTars Qs g | 9
HRAIA HTT [STecATehl A@AIR, SATHRT FATAT, FATHRI,
[thfaH, AR, qaTy, THARIT qdT deqHH SIagel I
Y QT MMEEE® TGS | T TARI ATed A T T

qTX uq, At wiatafiere @t St e g9,
f<a gaTe WUH! TETHT FAH GUSHT [qafqa TeeATeH!
A AT TATIE® I IR, |
T SATaep T Fifqeh ATATARVHT Gt THTEg
FHH T Siferep fafaerdrer e 9 ¥ SeEaHr gersd
fafa= T=ra=Te® FAHT ToATAT TUH B | Al
fafaear e FRRAAT WH faueas eaTan
&R S |
*  THTSTHATRT UTfaides T&Tehl ST,
¢ Right of Way,
¢ [qEiqy FRET ATaETIeH [ald T SARaH A THTeRT
JUTTER,
o Sfaer fafagarer afesm, gveorer 3T T HEd,
¢ Sifaer fafaaarer eroraT FHETIRr G,
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FTATARIT FRETU Tt T, fray e faviraramaer,
ATATARITT FAITHA ¥ AL,

ST AU T HATEST,

ATl TATE,

ATITSTAT FAHTOT afesTR q=arerd TR qiferd q«r
G T FIRAES,

¢ FYIAHT SATGIdAH] (R, TEATAAT, Hecd adl
FEAl BNISR AT qe=rd AT g S
OIS ATATAATE R ATTHI,

* 6 O o o

FETRIUT IR,

AT FATde® ¥ dfgeh JATdes,
=ATeel aeta@d ¥ A= H I,
THETEA T INE® qeared ATHH |

® 6 6 o o o

ATHITE FAAATHAE HTAHAATE TALd TATIAA
%00 9wl Jel ATk arerd YTed 1 a1 ferggebat

¢ (99 TR ATSAST ATGYIRAT ¥ AT fawm |

T YR AT ATATSTAT &bl JATEd ¥ 0

qALT G | YATIA Alche®d! IRUT  ATATSHTIT
YPRICHE TEhl AT ATl (HHT qHIH g,
ST HATSS [0 YERAT G &9+, HTHAD

FaT faamem wed 3R F9T (AATuHT FTORHE R
YgbeT T 9 dH & T [TA@AAT FEHA
F=ATAT g HHHAT WG | Jediad [quaeas] FHd
o fasrgRT werT AUy arfaw S AAT 3% 920
ferammeraerT fareres, sfvgsqrares ¥ faamdt 1 fHewR 9wt
FEThT TEHATNTAT LT T9AT | EATNE®aTE g I
GRTE, TATET TT ARTEEATS R T AESTATET

PTIHH IR TEI gue, WA fafaereor, fammey,
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T 4T (AT el oA T Rl are U
30%5’ ST 9 T A d ‘AT aTe’ TS AUEHT |
AR H1 FRIF THEEEH Bl T et
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» FIGHEA  BRE ATERAT AES{E
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Figel AT ATHA TEU T T Hled AT AT TS
T RFRT (AUEHT aRTER qiead T e o
TUHl & | & T A FoATeh ATATTHR] qeTewm
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TfereRvoT, SRATRHN, FTSHTE! |

3. WEAWHE GXAFERd aiE feafq aHrEr 09,
o9 TeAT, fHgevar, FSATST |

¥, WEAWAE  G¥AM AFEIOd d9a7 QrHEies
ey | arer Tiifavs face, YT YebTeT, HTISHTST |

Qad

faggd, 2009 wrE [ o
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"A career can be defined as a sequence of separate but related work activities that

provides continuity, order and meaning in a person'’s life."

qfd f[dprRId uRa=r X uRemr :
St fare e fafea wfes & ar Sies ar=

smfes e, SR a1 FrEEEare 9 a9 |
STl AROTATTUTeRT Hed SATIR AR T, SadT
T TAHATs d¢ IUATTHA®, AT aH, qAnsd T
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qee AT ¥ A AT qlg, 99 AT (Job
Enlargement), %Wﬂ’eﬁﬁﬁ et/ fageft

- Edwin Flippo
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ATRAT &TAAT AR FH TH, AHAT AR Aied
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Salary Progression, anxiety reduction, job satisfaction ST&dT

Al g, TTSAHI @R, &7 T ATHR THR ATGH
FRATATIF A I & |

UoTieiicd! Fud gid fddRT :
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FEST AT, FHATAHRRT BT FEEH, I,
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Fed T ArsArerg At &1 SRl GANT HISAH
AT FHART /FTHERF] ArAsaelTs tie up T
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Risk Aspects in Transmission Line
Construction Projects in Nepal

Abstract:

Construction project risks and their management
are introduced. Steps of identification of risks and their
ranking have been presented. Selected risks associated
with transmission line construction in Nepal have been
identified based upon several risk sources. Some of them
are discussed with probable mitigation solutions.

l. Introduction

We, quite often, come across the statements that
projects have suffered from time and cost overruns, got
entangled in some issues, did not get the necessary permits
on time, locals obstructed the construction activities,
contractors did not perform well, project management
office became ineffective, letter of credit could not be
opened on time, budget sanction did not take place on
time, the project came to standstill, got out of hand, failed,
etc., etc. Things often turn out differently than expected in
most of the construction projects. All these disappointing
statements are, in a way or the other, associated with what
is termed as the project risks.

Construction Project Risks: Complex and dynamic
project environments now-a-days are creating an
atmosphere of high uncertainty and risks. Risk is defined
as the exposure to the chance of occurrence of uncertainty.
Risk and uncertainty characterize situations where the
actual outcome for a particular event or activity is likely to
deviate from the estimated or predicted value. Most of the
time risk leads to setbacks and disappointments, usually
the time and cost overruns, quality issues, and sometimes,
the project failure. In explicit terms, risk is defined as an
event that may or may not occur and can lead to:

- higher project costs

- extension of the project

- failure to satisfy specified quality requirements or
norms

- failure to satisfy specified information requirements
or norms

- failure to satisfy specified organizational requirements
or norms

Visualization of risks, then and now: Though the
existence of the risks in construction projects is inherent,
their visualization or acceptance to their existence was not
explicit; risks were categorized as bad. This could be because
of various reasons: sometimes, when risks were foreseen,
they were dismissed on the ground that “it could not happen
in this project”. In some cases, people did not appreciate
risks thinking that if risks could turn up in their works, then
they would be treated not as good mangers. Yet in another
cases, the risks were not preferred to be seen by the top

Subhash K. Mishra
Deputy Manager

decision makers because of irrational, political, social or even
emotional arguments for completing a project. Further, the
risk managementin construction projects was assumed to be
no more than insurance management where the objective is
to find the optimal insurance coverage for insurable risks.

Lately, however, risk has been widely recognized as
something normal in every project, and rather than trying
to hide the potential for it, project managers now identify
and manage it. Risk management is now considered
much more than just taking out ‘insurance’. People have
recognized that it is far better to plan for a problem brought
about by risks than to be surprised by the accompanied
setbacks/disappointments and working around it in
stressful environment. Moreover, risk is now considered not
necessarily a negative notion.

It has been established in project management
parlance that it is vital to recognize the root causes of risks,
and not to consider the risks as events that occur almost
at random. Risks can frequently be avoided if their root
causes are identified and managed before the adverse
consequence occurs. These factors have given rise to the
concept of “Project Risk Management”.

Project Risk Management: Risk management has been
defined as the entire set of activities and measures that are
aimed at dealing with risks in order to maintain control
over a project. It is a formal, dynamic and orderly process
for systematically identifying, analyzing and responding to
risk events throughout the project life-cycle to obtain the
optimum or acceptable degree of risk elimination or control.
It is dynamic in the sense that risks keep on changing with
the project phases and project environment and, risk
responses have to be formulated/adopted accordingly.
Project risk management has, therefore, become one of the
project management tools which help gain better control
over a project and has become a special discipline of overall
project management.
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Practices of Risk Management of Transmission Line
Projects in Nepal: As per project formulation perspectives,
project identification/appraisal document (detail project
report or sometimes called the project charter) should also
include the risk aspects of a particular project. However,
may be because of the lack of awareness of systematic risk
management techniques, such practices have not been
found typical in transmission line projects. Apart from the
insurable risks such as the marine cargo or the third party
or the like, most of the time, Force Majeure and geological
conditions are thought of as the ‘risks’. Other potential risk
areas are considered as ‘problems’ to be solved as and
when encountered.

This article tries to discuss the very first step of the risk
management, i.e., risk analysis/identification, in a typical
transmission line projectin Nepal, along with briefdiscussions
on risk response strategy of some important risks.

Il. Identification of risks in a transmission line project

The identification of risks has to start in the project
conceptual phase in order to define the technical solutions,
determine make-or-buy-strategies, and make plans
insomuch as possible to deal with the risks.The risks have
to be identified from the broadest point of view possible by
researching the project to determine the sources of risks,
and associated potential risk event. Several methods have
been suggested in the literature for the purpose of risk

identification. The best method considered resembles to
the brainstorming process. Other methods are performance
analysis of the past projects, use of check list, etc. In
this article, risks are identified based upon the author’s
experience and observations considering various risk-
sources shown in Table 1, and basically, with the project
employer’s viewpoint:

Table 1: Sources of Risks

7. Financial/Economic
8. Social

9. Safety & Health

1. Technical
2. Organizational
3. Topographical/

Geological

4. Political 10. Acts of God

5. Administrative / 11. Negligence/
Procedural Incompetence

6. Legal 12. Human Factor

All together sixty-seven (67) risk events pertaining
to the construction of transmission line project have
been identified and listed. Since all of the risks are not
as important and also because of the space constraint,
following twenty-two (22) important risk-areas only are
selected for the current study (Table 2):

Table 2: Selected Important Risks

1. | Insufficient survey/engineering works

2. | Longgap between theidentification and construction
phase of the line

Probleminbiddingdocuments/technical specifications
Inaccurate cost estimates
Unrealistic Implementation Schedule

S I Pl B

Procurement in efficiency like delay in appointing
the contractor and the price of the lowest responsive
bidder turning out to be too low

7. | Selected contractor turning out to be incapable/
inefficient/incompetent

8. | Goods supplied but delay in installation works by the
contractors

9. | Delays in decision making/administrative process

10.  Defects/damage to goods during transportation,
loading/unloading

11.  Delay in cost variation approval

lll. Ranking and determination of most important risks
Before moving ahead to the risk ranking step, it is

important to note that risk is characterized by the following

three components:

(i)  Theevent-thatis, what can happen to the project,

12.  Delay and complications in getting forest clearance
approval

13. | Organizational/staffing issue

14. | Lack of trained manpower in project implementation.
15. | Obstructions by locals

16. | Adverse geological conditions

17. | Financial crisis of Contractor/Employer

18. | Unavailability of construction material

19. | Political instability, poor law and order situation,
strikes, etc.

20.
21. | Layers of sub-contractors/petty contractors

HV/LV-power line crossings

Court cases

The probability of event occurrence- that is, what are
the chances the event will happen,

The impact to the project- that is, what is the effect on
the project if the event actually does occur.
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Considering these risk characteristics, qualitative
method has been suggested in literatures and the same has
been adopted here to rank the most important of the above
listed risks. In this method, probability of occurrence of arisk
and its consequence is assigned (based on some class) and
the risk score (product of probability and consequence) is
calculated for each of them. In this article, the consequence
is assessed based upon the impact on the time over-run
(one of the project control factors) resulted by a risk since
time-overrun normally accompanies the cost-overrun
too (other project control-factors could well be assumed).
The assumed probability and consequence classes in the
present study are shown in Table 3 and 4.

Table 3: Probability Class

Table 4: Consequence (Time overrun)

Project Delay (Time overrun)

1 0-3 months
3-6 months
6-9 months
9-12 months
12-18 months
More than 18 months

o A W N

Based upon the risk scores calculated, the severe-
most seven (7) risks have been chosen and briefly discussed
in the next sub-heading.

IV. Risk Response Strategy

After identifying and ranking the risks, the next step is to
formulate the risk response strategies for controlling the risks.
Broadly speaking, there are two ways of controlling/managing
theidentified risks: Risk bearingand Risk transferring. Measures
involved in risk bearing are ‘risk avoidance’, ‘risk reduction’
and ‘risk acceptance’. Table 5 summarizes the characteristics
of various risk response measures.

Table 5: Characteristics of risk response measures

1 0-5% Unlikely
2 5-25% Possible
3 25-50% Likely
4 50-100% Nearly certain
Risk Bearing Measures
Avoidance Reduction/Mitigation

Therisk is avoided by
not carrying out certain
activities.

This implies either
reducing the probability
of occurrence (cause-
oriented) or reducing the
consequences
(effect-oriented) of a risk

Acceptance Risk Transfer Measure

This implies that the The risk is transferred to

Installation of Draft Tube in Upper Trisuli-3A HEP

‘project’ has no effective
control over the risks except
that one is quite aware of its
consequence. The project
manager tries his best to
convince the mitigation ways
to concerned stakeholders.

another entity capable of
handling it, such as to an
insurer or an agency expert
in the area concerned (eg. a
consultant).

It is experienced
that  the response
strategies for majority of
therisksinatransmission
line construction project
fall under the category
of ‘risk bearing’ and
that too ‘reduction’ and
‘acceptance’.

Below is a summary
of selected 7 severe-most
risks in the order of their
severity highlighting their
causes, implications, risk
response measures and
proposed solutions.
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V. Conclusion

A project is never without risks. Instead of hiding risks
or just treating them as random instances and dealing with
when encountered, modern project management trend
has been toward identifying the risks and giving prior
thought so that their impacts could be reduced during
implementation. This concept has given rise to one of the
main functions of project management: the Project Risk
Management. The strength of risk management lies in
providing explicit and structured insight into risks that are
preying in people’s minds.

Risks are inherent in transmission line construction
projects, too and it is recommended that the aspects of
risks and their management be considered right from the
project identification phase. As discussed above, many
risks associated with transmission line construction in
Nepal could be reduced if it is given due attention right
at the beginning; while many require continuous process

of convincing the agencies external to the project such
as higher management, governmental bodies, donor
agencies, etc.
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Risks and Responsibilities in EPC Contract: A Context of
Its Adoption in UT3A Hydroelectric Project

1. Background

Upper Trishuli 3A Hydroelctric Project (UT3A HEP)
is a 60 MW Run-of-River Project under construction in
the Trishuli river since June 1, 2011. Designed at the
probability of exceedence Q70 and the net head as
134.115m,itisexpectedto generatetheaverageannual
energy as 496.34 GWh, out of which the energy in wet
and dry seasons will be 53% and 47% respectively. The
power generated from the project shall be evacuated
through 132 kV transmission line up to Trishuli 3B Hub
located at Pairebesi and 220 kV Trishuli 3B - Matatirtha
transmission line which is under construction. UT3A
HEP is being constructed by a Chinese Contractor,
China Gezhouba Group Company (CGGC), under the
EPC (Engineering, Procurement and Construction)
Contract at the price of 100.77 million MUSD, which is
equivalent to about 13.5 crore Nepali Rupees per MW.
The generation license for this project was issued to
Nepal Electricity Authority (NEA) as decided by Nepal
Government on Falgun 15, 2067 (February 27, 2011
AD). The project is suffering from time overrun after its
failure to have completed by its completion target of
April 30, 2014. Also, the associated transmission line,
being constructed by another Chinese Contractor,
CWE, under the EPC contract has been delayed and is
not going to be completed as per its original schedule.
The EPC contract being new to us has been largely
debated for why it could not deliver us its advantages
in principle accepted by the world engaged in
construction works.

2. Chronology

The various events that have been kicked off in
the course of project implementation of UT3A HEP, the
corresponding transmission line of about 45 km from
UT3A Switchyard to Matatirtha Substation and the
Consultant selection for the supervision of these two
separate projects carry special significance, at least,
in the analysis of the Project for future projects to be
built by NEA. The detailed chronology is as follows:

2.1 UT3AHEP
Project Identification FY 2004/5
Detailed Project Report Sept. 2007
Tender Floatation for EPC Jan 2009
Contract
MOU with CGGC Dec 29, 2009
Letter of Acceptance Dec 31,2009

Contract Agreement @ MUSD
100.77(approx.)

Prabal Adhikari
Deputy Manager

(FCUSD 92,252,632 & LC May28,2010

68,53,04,849)

Loan Agreement with China Feb 28,2011
Exim bank

Inception Report Submission  April 7,2011

Subsidiary Loan Agreement Aprill5,2011
(NEA & GoN)

Loan Agreement formally May 18,2011
effective (GON & China Exim

bank)

Letter to proceed issued May 25,2011
Project Commencement June 1,2011

Scheduled Project Completion = April 30,2014
(Baisakh17,2071)

2.2 UT3A-Matatirtha Transmission Line and Bay
Extension works at Matatirtha S/S

Tender Floatation May 27,2010
MOU signed with CWE Feb 28,2011
Letter of Acceptance March 1,2011
Contract Agreement @ 25.53 | March 27,2011
MUSD
Loan Agreement with China | Aug 17,2011
Exim Bank
Subsidiary Loan Agreement | Dec 7,2011
(NEA & GoN
Loan Agreement formally Jan13,2012
effective
Notice to Proceed Feb 26,2012
Project Commencement Feb 27,2012
Scheduled Project Aug 26,2014
Completion

(Bhadral0, 2071)
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2.3 Consultant for UT3A HEP & Transmission Line
Contract Agreement with North West Hydro
Consulting Engineers (NWH) Sept 21,2010
@FC USD 2,934,945 & LC NRs. 72,834,519

3. Risksin Hydropower Projects

It is comfortably agreed that the construction
of hydropower projects is full of risks. However, it is
important to decide before tendering how they are to
be shared between the Employer and the Contractor.
If proper appraisal of risks is not carried out, it may
not only adversely affect but ruin the financial state
of the concerned entities. Some of the risks belonging
to the hydropower industry, in general, may be noted
as follows:

- Design Risks

- Construction Risks

- Geological Risks

- Hydrological Risks

- Technical/Technological Risks

- Financial Risks

- Social Risks

- Environmental Risks

- Political Risks

- Legal and Administrative Risks

- Contractual Risks, etc.

4. Risks: Cause or Effect?

Perceptions about risks are different, but the
value of project-specific understandings cannot be
undermined. Some baseline views in this regard are
featured as follows:

e Risk is the possibility that events, their
resulting impacts and dynamic interactions
may turn out differently than anticipated.
Risk may be both a cause and an effect.

e Risks are multidimensional and need to
be unbundled for clear understanding of
causes, outcomes and drivers.

e  Failure to manage Risks leads to cost over-
runs and time delays.

e The effect of risks can be minimized by
proper risk-managing mechanism.

e Specialized risk analyst’s expertise is
required to cope with risk-related issues.

e High risk projects are costlier due to high
contingencies in cost structure.

e  Successful projects are not selected but
shaped with risk resolution in mind.

5. EPC Contract & Risks
Unless specifically stated
document, the Employer does

in the Contract
not take any
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responsibility for the accuracy or sufficiency of the site
data or other basic information, which is not in the
refined form, provided to the Contractor by any means.
This is due to the assumption that the Contractor who
has won the Contract will be the best qualified one to
bear the risk. Understanding an EPC Contract may be
facilitated as follows:

e  Contractor takes total responsibility for the
Engineering, Procurement and construction
(EPC).

e  Contractor provides a fully equipped facility,
ready for operation at the ‘turn-of-the-key’
state.

e  Higher degree of certainty of final price and
completion time.

e Higherdegree of freedom to carry out works
in Contractor’s chosen manner.

e Limited involvement or control of employer
over the Contractor’s work.

e  Employer’s task focused at checking the
end result against the performance criteria
specified in the contract documents.

e Risks are transferred to the Contractor
againstthe principle of balanced risk sharing
in conventional contract.

e The EPC Contractor accepts the total
responsibility for having foreseen all
difficulties and costs of successfully
completing the works unless otherwise
stated in the Contract.

e  Contract price shall not be adjusted to take
account of any unforeseen difficulties or
costs.

6. Limitation of EPC Contract

No contracts are absolute and ideal. Constraints
areeverywhere and soisthe case withan EPC Contract.
Knowing them before preparing to enter into it may
be a bonus to both the Parties - the Employer and
the Contractor. Both the Parties should understand in
advance what limitations the EPC contract imposes
on them so that the risk of conflicting decisions could
be reduced and dispute resolution proceedings would
be limited to a fewer number of cases only. An EPC
Contract has the following limitations:

e Inthecaseofinsufficienttimeorinformation
for scrutiny of risk assessment, a Contractor
should not decide to participate in EPC
contract.

e In the case of substantial underground
works that cannot be inspected, an EPC
contract is not suitable to Contractor.

e In the case of Employer’s willingness for




close supervision or control over Contactor’s
works, the Employer should not decide to
choose an EPC model of Contract.

e  Change in scope of work can affect project
schedule, cost and risks, too. Scope of the
work can be changed only by the Employer
and its risks and responsibilities thereafter
should be borne by the Employer.

e The employer should be aware of ‘bid
skinning’ before awarding the EPC contract
because the low EPC lump-sum price is not
always what it appears to be, particularly
where the winning Contractor has ‘skinned
the bid’ in order to win the contract, with a
view to making claims in future to recover
the profit.

7. Problems with EPC Contract in UT3A HEP
UT3A HEP was not expected to outrun the
contract period stipulated in the Contract. The reasons
are multiple, but the reality is that NEA was not aware
how to present itself contractual to undergo the EPC
model of Contract. Neither was the expert service
hired for the preparation of the bid documents nor
was there any case study or observation involving an
EPC Contract made. Further, to aggravate the case, the
Contractor’s bid amount was low because it won the
Contract as the lowest price bidder in the competitive
bidding. Generally, EPC Contract price is higher than
the conventional contract price as it has to cover many
risks. It is to be noted that UT3A Project had following
shortcomings through which the Project suffered
during its implementation.
e Low bid amount
e No separate bid for the construction of
Employer’s quarters
e  Contract documents not suitable for EPC
model
e  Geological investigation carried out by the
Employer not adequate
e  Employer’s Requirements not specificand in
some cases misleading, too, e.g., alternative
proposals requested in the Bid for higher
size of the Project
e Poor contract
Employer
e  Provision in bid for alternative proposal of
90 MW installed capacity
e Employer’s delay in correspondences and
documents’ approval
e Employer’s delay in decision making in
major issues like power house location
and capacity augmentation raised by the

administration of the

Contractor
Employer’s delay in land acquisition
Government entity’s delay in explosives’
supply

e  Project susceptible to Contractor’s claims
and disputes on account of the issues such as
underground vs. surface powerhouse, single
phase vs. three phase power transformer, etc.

8. FIDIC-based Employer’s Risks

FIDIC (The International Federation of Consulting
Engineers) Conditions of Contract for EPC/Turnkey
Projects, 1999 has stipulated the employer’s Risks as
follows:

e  External (war, hostilities, invasion, act of
foreign enemies.

e  Rebellion, revolution, terrorism, military
or usurped power or civil war within the
country.

e Riot, commotion or disorder within
the country by persons other than the
Contractor’s personnel, his employees and
subcontractors.

e  Munitions, explosives, radiation, radio-
activity within  the country except
attributable to their uses by the Contractor.

e Aerial sonic/supersonic pressure waves.

However, strikes are Force Majeure events, not
Employer’s Risks. The contractual processes to deal
with them are different.

9. Flow Chart of Claims

The flow chart below shows the procedural steps
pertaining to Claims. It shows how the Contractor’s
Claims are raised and how it should be properly dealt
with. Time deadlines are very important in Claims.
Claims from the Contractor may be baseless or valid,
too. Hence it should be fairly scrutinized, analyzed
and judged. If not solved, it leads to disputes which
require to be settled through the dispute adjudication
body stipulated in the Contract. The Contract
Engineer dealing with Claims should be well familiar
with all such contractual proceedings which require
timely correspondences, good documentations and
sufficient evidences. Some Contractors use unfair
ways to snatch the money from Employers by using
the loopholes found in the Contract document and
also by taking undue benefit attributable to the poor
contractual skills of the Employer’s Engineer. However,
valid claims of the Contractor should be accepted by
the Employer in time so that conflicts and disputes
would not be unnecessarily arising out of it.
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10. Powerhouse Controversy in UT3A HEP

NEA’s requirement as per Contract of Upper
Trishuli 3A Hydroelectric Project (UT3A HEP) is
underground power house. However, the Contractor
proposed the surface power house scheme. It was
his attempt to violate the spirit of the EPC contract.
Nevertheless, the Contractor strongly advocated
that the surface powerhouse is not consistent with
engineering geology and project’s functionality.

In an EPC contract, a Contractor should
understand that variation is the right of the Employer,
but not a compulsion to the Employer. Hence the
Contractor cannot compel the Employer to issue
a variation instruction against the contractual
requirement. It was applicable in the case of UT3A HEP,
too, regarding the issue of power house location. The
Employer’s requirements stipulated in the contract
cannot be neglected by the EPC Contractor who
should understand that meeting only the functional
requirement is not enough, but he should also be
responsible for general design obligations as per the
Sub-Clause 5.1 of General Conditions of Contract (FIDIC,
Conditions of Contract for EPC/Turnkey Projects, 1999).

In UT3A’s case, the underground powerhouse
is the Contractor’s design obligation. However, the
Contractor of UT3A HEP assumed a different opinion
on it. Though the Contractor submitted his inception
reportwiththe proposalofsurface powerhouseonApril
7,2011 to NEA, it could not be considered as a formal
and valid submission as the project commencement
date was June 1, 2011 and even the loan agreement
between the government of Nepal and the Exim Bank
of China was yet to be effective. There was a tri-party
(Contractor, Employer and Consultant) review meeting
regarding the report on September 9-11, 2011 at Park
Village, Budhanilkantha of Kathmandu. NEA did not
accept the Contractor’s proposal to build the surface
powerhouse in the meeting.

Though NEA approved the Contractor’s revised
design and drawings except powerhouse and penstock
and notified the Contractor regarding it on January 3,
2012, NEA sent the letter of decision on powerhouse
only on April 18, 2012 to thwart the Contractor’s
proposal of building the surface powerhouse against
the contractual mandate. It resulted in a prolonged
controversyarousingContractor’sclaimsandultimately
affected the project schedule of construction.

The Conditions of Particular Application
(CoPA), Sub-Clause 1.6 of the EPC contract document
stipulates regarding it as follows:

“The Contract shall become legally effective
when Parties sign the Contract Agreement and
from the date of commencement of works and loan
effective from Bank. No compensation, whatsoever,
will be applicable before the effective date.”

Though the contract compels the Contractor
to construct the project as per the Employer’s

Requirements, it is a bitter truth that NEA’s geological
investigation regarding the powerhouse location in
the case of UT3A HEP was not sufficient. NEA has been
committing this mistake in almost all of its projects
and also shows reluctance not to repeat such mistakes
on the pretense of budget scarcity for it despite the
geologists’ suggestion. In UT3A’s case, the issue was
more important than in other projects since it was an
EPCcontractandthescopeofworksandtheEmployer’s
Requirements needed to be clear and specific before
choosing this form of contract. However, NEA’s study
andinvestigation on thesite geology weretoo scanty to
minimize future construction risks. Also, NEA’s contract
documents for the project could not differ itself from
that for a BoQ (Bill of Quantity)-based conventional
contract adopted in other hydropower projects.
Though provisions of variation are incorporated in
EPC form of FIDIDC contracts, the EPC contract, in
principle, is meant for a fair certainty of contract price
and construction period. NEA was very optimistic to
introduce this model while implementing it in UT3A
HEP mainly because it thought that the project would
be completed at a fixed contract price and within the
period of 35 months, smitten by the bitter experience
of Middle Marsayangdi Project which exorbitantly
overran both cost and time.

The differed opinions on powerhouse location did
not stop there only. The inception report submitted
again by the Contractorto NEAmentioned thatthe new
underground powerhouse shall beinthe parallelabout
50 m upstream from previous underground cavern in
relatively integral class Ill surrounding rocks. It led to
the inclusion of works associated with leakage water
system arrangements and triple-layered drainage
tunnel construction, comprising approximately 10,000
cubic meter of tunnel excavation, 300 cubic meters of
shortcreting and works for rock bar, concrete lining,
etc. It eventually involved a question whether it would
result in a variation.

Variation means any changes to the Employer’s
Requirements or works, which is instructed or
approved by the Employer as a variation. NEA has
never instructed the Contractor to change the
powerhouse location as a variation. It was simply a
part of the Contractor’s design obligations to locate
the powerhouse suitably undergrounded. Hence this
case cannot be considered as the change to Employer’s
Requirements.

In UT3A contract document, underground
powerhouse is mentioned as the Employer’s
Requirement. Hence the Contractor should consider
NEA’s dimensions regarding the powerhouse location
for reference purpose only in its design. In this regard,
some contractual stipulations hereby need to be taken
into account.

The EPC Contract Document, Contract No.
UT3A-01-2065/66, Volume-ll, Part-Vl, Employer’s
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Requirement, Section-1, General Project Specification,
General Design Obligation, states:

e DPRgivesthe conceptuallayout of the Plant.

e  The dimension in DPR is only for reference
purpose.

e The Employer shall not be responsible
for anything provided in the report and
drawings.

e The Contractor shall not carry out, and
be responsible for, the required survey
and detailed design of the project to the
satisfaction mentioned in the Scope of Work
of the Employer’ Requirement.

EPC-based FIDIC, 1999, Sub-Clause 5.1 of General

Conditions of Contract (GCC), states:

“Contractor shall be deemed to have scrutinized
prior to the base date (28 days prior to the latest date
for Tender submission) the Employer’s Requirements
(including design criteria and calculations, if any). The
Contractor shall be responsible for the design of works
and for the accuracy of such Employer’s Requirements.

The Employer shall not be responsible for any
error, inaccuracy or omission of any kind in the
Employer’s Requirements as originally included in
the Contract and shall be deemed to have given any
representation of accuracy or completeness of any
data or information.”

Also, FIDIC, 1999, states in its Introductory Note
to First Edition that these conditions of contract for
EPC/Turnkey Projects are not suitable for use in the
following circumstances:

e If there is insufficient time or information
for tenderes to scrutinize and check the
Employer’s Requirement or for them to carry
out their designs, risk assessment studies
and estimating.

e If construction involves substantial work
underground or work in other area which
tenderes cannot inspect.

Similarly, EPC-based FIDIC, 1999, Sub-Clause
4.12, states: “By signing the Contract, the Contractor
accepts total responsibility to having foreseen all
difficulties and costs of successfully completing the
works, and the Contract price shall not be adjusted to
take account of any unforeseen difficulties or costs.”

11. Final Words

The EPC form of contract can be a suitable
model of hydropower development in Nepal given
that Employer’s contract documents specify the
scope and the requirements. The Employer should be
meticulously familiar with the contract administration
including risks, responsibilities and claims. If the bid
price is found to be unbelievably and irrationally low
in the tender evaluation, it implies that there may be
the case of ‘bid skinning’ by the Contractor to win the
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contract, with an intention of making claims by using
the loopholes of the contract and trickily transferring
the Contractor’s risks to the Employer. Lessons must
be learnt from the drawbacks of the EPC contract
as experienced during its implementation in Upper
Trishuli 3A Hydroelectric Project so that NEA would
enjoy the benefits of this model in terms of cost and
time in other future hydroelectric projects.

The EPC Contractor of UT3A HEP has been
granted the EoT (Extension of Time) for 26 months
effective from May 1, 2014 as it could not be completed
as per the original contract schedule and is currently
known to have admirably completed more than 65
percent of the construction works. Furthermore, it is
to be noted that the transmission line construction
from the project’s switchyard to Matatirtha Substation
in Kathmandu will be the another challenge to the
power generated from the project regarding its
evacuation if the line construction does not virtually
run a winning race in parallel to the progress of the
generation project.

It will be injustice to the Contractor if project
implementation issues are not analyzed from the
Contractor’s perspectives as well. NEA should evaluate
itself what extent of support could be delivered to
the Contractor and whether it was enough or not. In
one of the unusual cases that occurred during the
Project’s implementation phase, NEA Board, bowing
to the pressure from all around, aborted its own earlier
decision to upgrade the project capacity from 60 MW
to 90 MW. Likewise, the transmission line Contractor
had to cope with excessive delay in obtaining the
Government approval for tree cutting despite the
Consultant’s repeated concerns expressed to the
Employer that it could badly crash the original Project
schedule. There were the cases that the Employer
could not hand over the obstruction-free site to the
Contractor within the Contract-stipulated period. It
needs to be noted that law and order issue, too, has
disturbed the Contractor’s work schedule in many
ways in the Upper Trishuli 3A Project.
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Reservoir Simulation of Dudhkoshi
Storage Hydroelectric Project

Introduction

Nepal is going through an unprecedented deficit
of electrical power particularly in dry season. This is
mainly due to the lack of reservoir type of hydropower
projects. A number of reservoir projects are being
studied in detail at present for their development in
near future. Dudhkoshi Storage project is one of them.

As of 2014, the Integrated Nepal Power System
(INPS) has installed capacity of 787.087, MW, of which
733.577 MW is hydro and the rest are thermal and
solar. Of the total installed hydro capacity of 733.577
MW in the Integrated Nepal Power System, Kulekhani
| and Kulekhani Il with combined capacity of 92 MW
are the only storage hydropower plants capable of
seasonal regulation. The rest are run-of-the-River
(ROR) plants with limited daily regulation capacity.
As per the load forecast, the peak demand of INPS is
expected to grow atan average rate of 8% annually and
energy requirement is expected to grow at an average
rate of 8.5% annually. Most of power plants that are
being implemented are ROR types including the 456
MW Upper Tamakoshi hydroelectric project (UTHEP).
Similarly, 62 Power Purchase Agreement concluded
projects with NEA, which are in under construction
stage having capacity 1205.606 MW and 48 Power
Purchase Agreement concluded projects with NEA
which are in different stages of Development having
capacity 535.445 MW are also run of river projects.
With the addition of more ROR plants, there will be
increasing surplus of energy during the wet season
and deficit in the dry season.

The seasonal fluctuation of water flow in the
Rivers of Nepal is the main cause for this imbalance.
The dry season flow becomes almost one tenth of the
wet season flow. As a result, INPS will continue to be a
sub-optimal system in the absence of peaking plants.
Eventually, this results in spilling of water during the
wet season and energy/capacity deficit during the dry
season. A storage hydropower project of adequate
installed capacity is an ideal remedy for such a
situation. In this backdrop, development of Dudhkoshi
storage HEP has become essential to mitigate the
prevailing energy crisis.

Dudhkoshi Storage Hydroelectric Project

The Dudhkoshi Hydroelectric Project is a storage
type of project located between boundaries of
Khotang and Okhaldhunga districts on the Dudhkoshi
River in Eastern Development Region of Nepal. The
project was initially identified during the preparation
of Master Plan Study on the Koshi River Basin in
1985 (the “Master Plan 1985”). The feasibility study

Suryanath Bhurtel
Asst. Manager

(FS) was carried out by CIWEC in 1998. The FS was
carried out for 300 MW installed capacity and was
identified as a viable and attractive project and was
recommended for the project development. The
Dudhkoshi Storage Hydroelectric project is the top

Photo: Dudhkoshi Dam Site

rank project in the Nationwide Master Plan Study on
Storage Hydroelectric Power Development in Nepal
conducted by Japan International Co-operation
Agency (JICA) in 2014 and recommended the earliest
possible commissioning date as 2023/24.

Figure 1: Dudhkoshi Sub-basin

Dudhkoshi Sub-Basin Delineation
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Model used on Simulation

Optimal reservoir operation is very important
to maximize the benefit from any reservoir projects.
Reservoiroperation simulation usingnumerical models
has been very popular particularly in last two decades
mainly due to availability of increased computing
capacity and robust numerical models. HEC-ResSIM
3.1 model developed by Hydrologic Engineering
Center, US Army Corps of Engineers in 2013 is one of
such numerical models and is used for the reservoir
simulation of the Dudhkoshi Storage Project.

The simulation was performed on different
Scenarios of long term average flow (Scenario 1),
climate change forecast data for 2030-2060 and hourly
real time discharge data (Scenario 2)

Daily average flow and hourly real time discharge
data are given input to the model HEC-Ressim. The
daily and hourly hydrograph of hydrological station
670 is presented in Figure 2 & 3 respectively.

Figure 2: Daily Hydrograph at Rabuwa, station 670
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Figure 3: Hourly Hydrograph of Rabuwa Bazar, Station 670
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Simulation for different Scenario

Simulation was performed by using the daily
time series inflow data, by dividing the total storage
zone in to maximum flood zone, flood control zone,
conservation zone, minimum operation zone and the
inactive storage zone. The elevation of four operation
zones has been fixed at 590 m, 586 m, 580 m and
530 m m.a.s.l respectively. Each zone has its own
operation rule for flood control, power generation and
downstream environmental release.

Figure 4: Output of Simulation run
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Power and Energy Production

Power and energy production in the model are
generated from the power data input to the reservoir.
HEC-ResSim model gives the maximum, average and
minimum amount of power in Mega Watt, Energy in
Mega Watt Hour, efficiency in percentage, turbine flow
in meter cube per second, power head in meter and
unit less plant factor in fraction

The simulation run for Scenario 1 on daily time
step gave average power generated 278.78 MW
and average daily energy generation 4213.06 MWh.
Similarly, Scenario 2 on hourly time step resulted
average power generated 170.66 MW and average
daily energy generation 4095.84 MWh. The average
power generated by the simulation carried by CIWEC
in 1998 is 261.4 MW, slightly less than the Scenario 1.

Figure 5: Reservoir operation curve

Reservoir Simulation

The simulation was performed after creating the
Watershed setup of projects, e.g., reservoirs, levees,
gage locations, impact areas, time-series locations,
and hydrologic and hydraulic data and Reservoir
network definition. The study was conducted for the
optimum operation of the reservoir of Dudhkoshi
Storage Dam using HEC-Ressim Reservoir Simulation
model. Dudhkoshi scheme being a single purpose
reservoir project, simulation was carried out with a
lone objective of maximizing the power generation. An
environmental mandatory release as per the existing
regulation was allocated for downstream release.

Energy generation in different Scenarios

The simulation run on daily average flow for the
period 1964-2006 (Scenario 1) on daily time step gave
the maximum and minimum energy generation in the
month of July and April respectively, exactly matching
the simulation of CIWEC 1998. Similarly, simulation
of Scenario 2 of real time hourly discharge data gave

J0 | faga, 2009 BRE




the maximum and minimum energy production in
the month of August and April respectively. But,
simulation run of the climate change scenario for the
period 2030 - 2060 resulted maximum and minimum
energy generation in the month of July and February.

Figure 6: Monthly Energy Generation of differnt scenarios
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The simulation of the annual energy generation
of Scenario 1 on daily average time series data gives
1524.21 GWh annual energy. It comparatively shows
17.26% less energy than the Monthly simulation,
carried by CIWEC in 1998. This decrease in energy
generation could be attributed to the length of flow
data, used in these two simulations. The current
simulation, i.e., Scenario 1 uses 42 years of flow data,
whereas CIWIC 1998 study used 19 years' hydrological
record 1965-1984. It can be seen that the average
annual flow of the Dudhkoshi River calculated from
the data of 42 years comes out at about 6% less than
that calculated from 19 years' data. Due to the length
of the input data, present simulation result can be
considered reliable over the past simulation.

The simulation run on Scenario 2 on hourly time
step gave 16.24 GWh less annual energy than Scenario
1. This difference of about 1.06% energy generation
can be considered negligible keeping in mind the
other uncertainties involved in the simulation. But
the simulation for future climate change Scenarios of
period 2030-2060 gives 22.66% more annual energy
generation than CIWEC 1998.This shows that there will
be significant increase in energy generation in future
due to climate change. The main reason behind this
increment is the increase in River flow in future.

Daily Hourly Climate_change

SR Time Step  Time step (g b 2030-60
Total Annual | 1,524.21 1,507.96 1,842.30 2,259.78
Energy

Generation

(GWh)

Conclusion

The simulation of the Dudhkoshi reservoir
operation by HEC-ResSim 3.1 performed quite robustly
in simulating both the present and future Scenario. It
can be concluded that HEC-ResSim has the capability
to simulate the reservoir operation in Himalayan
Rivers like Dudhkoshi. The results obtained from the
simulation suggest that it is in close agreement with
the results of the feasibility study prepared by CIWEC
in 1998. The climate change Scenario shows that
there will be increase in River flow in the future. Due
to the increased flow, the annual energy generation
from Dudhkoshi storage project will be significantly
increased in future. Though the impact of climate
change on the river flow considered in this study is
of preliminary nature, it nevertheless shows that the
impact of climate change on flow regime of Nepalese
rivers could be significant and should be given utmost
importance in any studies related to water resource
developmentin Nepal.
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An Outline of Preparing a Resettlement Acton Plan (RAP)
for Donor Funded Development Project

Bhakti Prasad Timsina

Asst. Director (Miscellenous)

1. Background

Resettlement means relocation of object,
people, activity and performance to address tangible
development over a period of time. This concerns
the identification of area where the population to
be relocated, resource planning to complement
population need and develop linkage between other
development infrastructures, such as market, road,
drinking water, school, college, health post, hospital
and communication in a cohesive manner.

The RAP is one of the important Environment
and Social Safeguard documents funded by the
international donor agencies like The World Bank,
Asian Development Bank and Japan International
Cooperation Agency (JICA) etc for the development
projects. (RAP) is a document drafted by the sponsor
or other parties responsible for resettlement,
specifyingthe proceduresitwillfollowand theactions
it will take to properly resettle and compensate
affected people and communities. The RAP is the
sponsor’s commitment to the affected people that
it will meet its obligations arising from involuntary
resettlement. This is an action plan that details out
the project impacts; measures to avoid / minimize /
mitigate the adverse impacts; the required resources
to implement the measures; timeframe and the
implementation mechanism.

1.1 Objectives

e The major objective of this document is
to address the adverse social impacts
by ensuring successful rehabilitation
of the affected people which are
summarized as:

® Assess private and community
resources affected by the project (i.e.
land, houses/property, infrastructures
etc.) and the entitlements required for
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effective households reestablishment,

e Identify the likely number households
and individuals to be affected by the
project and the number of households
that may be displaced,

e Identify organizational and institutional
requirement for the implementation of
compensation,

® Developresettlementandrehabilitation
activities, implementation schedule
and monitoring mechanisms, and

® Provide cost estimation for
compensation,  resettlement and
rehabilitation activities.

2. Scope of Application

The donor agencies urge sponsors of investment
projects to avoid the disturbance and displacement
of human populations. Where such disturbance is
unavoidable, the project sponsor should minimize
adverse effects on people and on the environment
through judicious routing or sitting of project facilities.
The aim of the document is to ensure that people who
are physically or economically displaced as a result of
a project end up no worse off-and preferably, better
off-than they were before the project was undertaken.

Displacement may be either physical oreconomic.
Physical displacement is the actual physical relocation
of peopleresultinginaloss of shelter, productive assets
or access to productive assets (such as land, water,
and forests). Economic displacement results from an
action that interrupts or eliminates people’s access
to productive assets without physically relocating the
people themselves.

Resettlement is involuntary when it occurs without
the informed consent of the displaced persons or, if they
give their consent, without having the power to refuse
resettlement. A typical example of such displacement
is a government agency’s expropriation of land for
a development project by eminent domain. People
occupying or otherwise dependent on that land for their
livelihoods may be offered fair compensation for their
losses. However, they have little recourse to oppose the
government’s expropriation regardless of their desire to
continue occupying or using the affected land.

2.1 Public Disclosure Requirement
To comply with donor agency policies on
environmental assessment of projects and
disclosure of information, all sponsors
of projects resulting in involuntary
resettlement are required to prepare and




publicly disclose a RAP. The RAP must
be prepared through a process of public
consultation with all interested and affected
parties. Before engaging in this process of
consultation, the agencies recommend that
sponsors consultits publication Doing Better
Business through Effective Consultation and
Disclosure. As this document emphasizes,
proper consultation with affected parties
can increase the effectiveness and reduce
the costs of RAP implementation for the
sponsor or other responsible parties.

3. The RAP Components

The donor agencies require a resettlement action
plan (RAP) for any project that results in either the
physical or the economic displacement of people.
The scope and level of detail of resettlement planning
will vary with circumstances, depending on the
project’s complexity and the magnitude of its effects.
As a minimum requirement, a RAP must ensure that
the livelihoods of people affected by the project
are restored to levels prevailing before inception
of the project. Thus, resettlement activities should
result in measurable improvements in the economic
conditions and social well-being of affected people
and communities. The essential components of a RAP
are summarized as:

3.1 Identification of Project Impacts and
Affected population
The first task in planning resettlement
is to identify a project’s adverse impacts
and the populations that will be affected.
As noted above, this usually requires the
participation of qualified experts who
have appropriate training and experience.
Resettlement planning involves more than
simple cadastral surveys or inventories of
affected assets. The ultimate goal of a RAP
is to enable those displaced by a project
to improve their standard of living—a goal
that requires an examination of social,
environmental, and economic conditions
beyond simple physical inventories.

The RAP must identify all people affected by
the project and all adverse impacts on their
livelihoods associated with the project’s
land acquisition. Typical effects include
breakup of communities and social support
networks; loss of farm buildings, and other
structures, agricultural land, trees, and
standing crops; impeded or lost access to
community resources such as water sources,
pasture, forest and woodland, medicinal
plants, animals, or fisheries; loss of business;

3.2

loss of access to public infrastructure or

services; and reduced income resulting

from these losses. Affected populations

and impacts should be identified through a

series of steps:

e thematic maps that identify such
features as population settlements,
infrastructure, soil composition,
natural vegetation areas, water
resources, and land use patterns;

®  a census that enumerates the affected
people and registers them according to
location;

® aninventory of lost and affected assets
at the household, enterprise, and
community level;

® socio-economic surveys and studies of
all affected people (including seasonal,
migrant, and host populations), as
necessary;

e analysis of surveys and studies to
establish compensation parameters, to
design appropriate income restoration
and sustainable development
initiatives, and to identify baseline
monitoring indicators; and

e Consultation with affected populations
regarding mitigation of effects and
development opportunities.

Legal Framework
The legal framework of a RAP describes
all laws, decrees, policies and regulations
relevant to the resettlement activities
associated with a project. Many countries
have legislation and policies governing
land expropriation and compensation for
affected assets. However, policy governing
resettlement is often poorly defined, if not
altogether lacking. The donor agencies
require the project sponsor to identify,
review, and abide by all laws of the
host country that are applicable to land
acquisition and involuntary resettlement
including:

e the scope of the power of eminent
domainandthenatureofcompensation
associated with it, both the procedures
for assessing compensation values and
the schedule for making compensation
payments;

e thelegaland administrative procedures
applicable, including the appeals
process and the normal time for such
procedures;

e landtitlingandregistration procedures;
and
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° laws and regulations relating to the
agencies responsible for implementing
resettlement and those related to land
compensation, consolidation, land use,
environment, water use, and social
welfare.

Compensation Framework

The RAP compensation framework specifies
all forms of asset ownership or use rights
amongthe population affected by the project
and the project’s strategy for compensating
them for the partial or complete loss of
those assets. The compensation framework
should include: 1) any compensation
guidelines established by the government;
) in the absence of established guidelines,
the methodology that the project sponsor
will use to value losses; Ill) the proposed
types and levels of compensation to be paid;
IV) compensation and assistance eligibility
criteria; and V) how and when compensation
will be paid.

Resettlement Assistance and Livelihood
Restoration
Wherever possible, the project sponsor/
proponent should avoid or minimize
the displacement of people by exploring
alternative project designs (for example,
realignment of a transmission line to bypass
human settlements). Where displacement
is unavoidable, the sponsor should plan
and execute resettlement as a development
initiative that provides displaced persons
with opportunities to participate in planning
and implementing resettlement activities
as well as to restore and improve their
livelihoods. The donor agencies recommend
that project sponsors undertake the
following actions on behalf of all affected
people, including members of the host
communities in which displaced people will
be settled:
e Inform affected people of their options
and rights concerning resettlement;
® Provide technically and economically
feasible options for resettlement
based on consultation with affected
people and assessment of resettlement
alternatives;
®  Whether physical relocation is required
or not, provide affected people with
prompt and effective compensation at
full replacement value for loss of assets
due to project activities;
e  Where physical relocation is necessary,
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provide assistance with relocation
expenses (displacement allowances,
transportation allowances, special
assistance and health care for
vulnerable groups);

® Where physical relocation is necessary,
provide temporary housing, permanent
housing sites, and resources (in
cash or in kind) for the construction
of permanent housing-inclusive of
all fees, taxes, customary tributes,
and utility hookup charges-or, as
required, agricultural sites for which a
combination of productive potential,
location advantages, and other
factors are at least equivalent to the
advantages of the old site.

e Provide affected people with
transitional financial support (such as
short-term employment, subsistence
support, or salary maintenance);

e Where necessary, provide affected
people with development assistance
in addition to compensation for lost
assets described above such as land
preparation and

® agricultural inputs, and credit facilities
and for training and employment
opportunities.

Budget and Implementation Schedule
Project sponsors commonly underestimate
the actual costs of resettlement planning
and implementation. It is essential that all
costs be estimated carefully and included in
a detailed RAP budget. Without an accurate
assessment of the costs of land acquisition,
compensation for lost assets, and physical
displacement, project planners cannot
determine the real cost of project design
alternatives such as alternative routes for
power transmission lines or alternative sites
for green field projects. The sponsor should
itemize resettlement costs by categories of
impact, entitlement, and other resettlement
expenditures including training, project
management, and monitoring. The results
should be presented in a tabular form that
illustrates expenditures over the life of the
project. To ensure that all adverse impacts
have been taken into account, budget line
items should be checked against categories
of adverse impact and entitlements.

Organizational Responsibility
The RAP must identify and provide
details on the roles and responsibilities
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3.8

of all organizations- public or private,
governmental or non-governmental that will
be responsible for resettlement activities.
Most of the country, the governments may
reserve therightto manage land acquisition,
compensation payments, and resettlement
associated with a project.

Consultation and Participation

Projects resulting in physical or economic
displacement have special consultation
responsibilities in addition to regular public
disclosure and consultation requirements.
Effective resettlement planning requires
regular consultation with a wide range
of project stakeholders. Broadly defined,
stakeholders include any individual or
group affected by, or that believes it is
affected by, the project; and any individual
or group that can play a significant role
in shaping or affecting the project, either
positively or negatively, including the host
community. Early consultation helps to
manage public expectations concerning
the impact of a project and its expected
benefits. Subsequent consultations provide
opportunities for the sponsor/proponent
and representatives of people affected
by the project to negotiate compensation
packages and eligibility requirements,
resettlement assistance, and the timing of
resettlement activities.

Grievance Redress

Regardless of its scale, involuntary
resettlement inevitably gives rise to
grievances among the affected population
over issues ranging from rates of
compensation and eligibility criteria to
the location of resettlement sites and
the quality of services at those sites.
Timely redress of such grievances is vital
to the satisfactory implementation of
resettlement and to completion of the
project on schedule. The project sponsor/
proponent must ensure that procedures
are in place to allow affected people to
lodge a complaint or a claim (including
claims that derive from customary law
and usage) without cost and with the
assurance of a timely and satisfactory
resolution of that complaint or claim. In
addition, the project may have to make
special accommodations for women and
members of vulnerable groups to ensure
that they have equal access to grievance
redress procedures. Such accommodation

may include employment of women or
members of vulnerable groups to facilitate
the grievance redress process or to ensure
those groups representing the interests of
women and other vulnerable groups take
partin the process.

Grievancesarebestredressedthroughproject
management, local civil administration,
or other channels of mediation acceptable
to all parties. Such channels of mediation
may involve customary and traditional
institutions of dispute resolution. The
project management should make
every effort to resolve grievances at the
community level. The RAP should describe
the grievance redress framework that will
be putin place by the government or project
sponsor/Proponent.

3.9 Monitoring and Evaluation

The donor agencies require project sponsors
to monitor and report on the effectiveness
of RAP implementation, including the
physical progress of resettlement and
rehabilitation activities, the disbursement
of compensation, the effectiveness of public
consultation and participation activities
and the sustainability of income restoration
and development efforts among affected
communities. The objective of monitoring is
to provide the sponsor with feedback on RAP
implementation and to identify problems
and successes as early as possible to allow
timely adjustment of implementation
arrangements. For these reasons, RAP
monitoring and evaluation activities should
be adequately funded, implemented by
qualified specialists, and integrated into the
overall project management process.

4. RAP for Power Development Project with

respect to Nepal

Nepal has been able to harness only a small
fraction of its enormous water resource potential
to generate Hydro electricity. This has resulted in an
acute shortage of energy at present which has caused
a severe loss to the productive sectors like industries
and inconvenience to the domestic consumers.

Considering the present power scenario, there is
an immediate need for generation expansion. As an
emergency rescue to address the current power crisis
in Nepal, NEA as well as Government of Nepal has
requested the international donor agencies like the
World Bank, ADB and JICAto finance forimprovement/
rehabilitation of a number of power plants and power
transmission networks (Table-1).

faggd, Q009 wrE [ VY




Table-1: Donor Funded Power Development Projects

S.N. Power Development Projects Financed by

1 Hetaudg—l?halkgbar—Duhabl 400kV The Word Bank
Transmission Line
Khimti-Dhalkebar 220 kV

2 S Do
Transmission line
Hetauda-Bharatpur 220 kV

3 o . Do
Transmission Line
Bhartpur-Bardhaghat 220 kV

4 . A Do
Transmission Line
Kabeli Corridor 132 kV

5 . . Do
Transmission Line

6 | Upper Seti Hydroelectric Project ADB and JICA

As pertherequirement of the Power Development
Fund Guideline in Nepal, RAP is mandatory if there
are more than 25 houses to be relocated due to the
implementation of project. An abbreviated RAP may be
developed when less than 200 people are affected by
the project. According to the Safe Guard Policy of World
Bank if a development project requires acquisition of
land or property, which displaces people physically
and/or economically, the involuntary resettlement
policy is triggered and, a RAP must be prepared.

The RAP of the above power development
projects has been prepared and approved as per the
donor agencies and their policy requirement. All of
these projects that are currently in various stages of
implementation and the RAP of the proposed project
are also in the process of implementation.

5. Challenges of RAP Implementation in Nepal

Land Acquisition Act, 2034 is the core legal
document to guide tasks related to land acquisition
and resettlement activities in Nepal. There is provision
in Clause 3 of the Act to acquire land for any public
purpose, subject to the award of compensation.
Besides, any institutions seeking land acquisition
may also request the GON to acquire the land under
the regularity provisions subject to be compensated
by such institutions' resources. As per the prevailing
government rules, the compensation amount to
be provided for land acquisition should generally
be in cash as per current market value. However,
there is also a provision under Clause 14 of the Land
Acquisition Act 2034 to compensate land for land
provided government land is available in the area.
However, this Act is immobility for the preparation
and implementation of RAP. On the one hand, RAP
must be prepared for donor agency requirement as
per their policies and principals but other hand; there
is no Government legal provision in Nepal for the RAP
implementation to compliance with the s policy and
guidelines of donor agencies.

The Act does not specify any other resettlement
andrehabilitation benefits expect the compensation at
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the replacement value. The replacement value is also
not clearly defined. No specific entitlements have been
provided for untitled persons such as squatters and
encroachers. The act does not specify that it requires
project to minimize displacement and to identify non-
displacing or at least-displacing alternatives, plan
for the resettlement and rehabilitation and provide
a better standard of Living for the Project affected
persons. The government policy of Nepal is not clear
on how rehabilitation is to be achieved and in practice;
the provision of rehabilitation is left to arrangement
taken by local government and specific project
proponents. These issues and reconcile eventual gaps
between Nepali Law and donor agency’s policy and
guidelines. Hence, this Act is not adequate to address
the RAP implementation process in Nepal.

6. Conclusion

The RAP is one of the important social safeguard
documents of donor funded development project.
International best practice emphasizes the need
to avoid or minimize involuntary resettlement on
development projects. Where the acquisition of private
property is unavoidable, involuntary resettlement
should be conceptualized as an integral part of project
design, preparation and implementation.

The basic principles of RAP is to avoid, minimize
involuntary resettlement where possible and if
unavoidable mitigate its impacts by improving living
standard of the affected persons or at least restore
their livelihood to pre-project level by designing
resettlement and rehabilitation programs.
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Environmental Assessment of Hydropower Development
in Nepal: Current Practices and Emerging Challenges

Abstract

In the process of developing hydropower projects
impacts on biological, socio-cultural and physical
environmentareinevitable. Environmental Assessment
(EA) examines environmental consequences of any
development projects in advance that help decision
making process by evaluating both positive and
negative impacts of the proposed projects. Addressing
environmental obligation is indeed a corporate social
responsibility which adds value to society that will help
ensure sustainable development. But often EA process
and obtaining clearance from concerned authorities
and agencies is considered as an extra cost and a
burden which is causing delay in project execution.

This paper first discusses the EA process of
hydropower development within the legal and
institutional framework of Nepal and then attempts
to explore whether the current practice of EA
has contributed to sustainability of hydropower
development or not. The paper further explores
the emerging challenges for EA of hydropower
development and argues that with increased concerns
from stakeholders and with current focus on large sized
and storage projects, environmental issues will have to
be addressed in a more comprehensive manner.

1. Background

Hydropower Development in Nepal dates back
over a century, when Pharping hydropower project
was commissioned in 1911 AD. Since then, very little
progress has been made to harness the huge potential
of hydropower in this Himalayan country. Building
hydropower in a geologically young and fragile
mountain of Nepal is not an easy task and often carries
implications on the environment. The hydropower
project brings clean energy but at the social and
environmental costs. So there exists a trade-off
between hydropower development and environment.
In such context, the Environmental Assessment (EA)
helps reduce the negative impact on environment and
enhances the positive impacts of the project.

EA generates the necessary information on
which decisions about licensing the proposal
and performance requirements can be made by
appropriate authorities (Morgan, 2002). Glasson et al.
(2008) explains that EA can be an aid to formulation of
development actions, including areas where a project
can be modified to minimize or eliminate altogether
its adverse impact on the environment. This role of EA,
at the international level, was formally recognized at
the United Nations Conference on Environment and

Prakash Gaudel
Environmentalist

Development (UNCED) widely known as the "Earth
Summit" held in 1992 at Rio de Janeiro. Principle 17 of
the Rio Declaration on Environment and Development
recognizes EA as a national instrument which shall be
undertaken for proposed activities that are likely to
have a significant adverse impact on the environment
and are subjected to a decision of acompetent national
authority. At the national level, the importance of EA
was formally internalized with the promulgation of
Environment Protection Act (EPA) in 1997 AD. Though
hydropower development has a long history in Nepal,
the EA of such development began formally with the
enactment of the Act.

2. Environment Assessment of Hydropower

Projects in Nepal

Realizing the importance of EA in making
development projects environment-friendly, socially
acceptable and sustainable; two forms of EA- Initial
Environmental Examination (IEE) and Environmental
Impact Assessment (EIA) are made mandatory
to prescribed projects with the enforcement of
the Environment Protection Act (EPA), 1997 and
Environment Protection Rules (EPR), 1997. With regards
to hydropower development, the legal and policy
framework as well as the institutional mechanism for
carrying out EA in Nepal are discussed in the following
subsections.

2.1 Legal and Policy Framewor
(a) Environment Protection Act/Rules,
1997 : The Environment Protection Act
(EPA) and Rules (EPR), 1997 categorizes
the type of EA required for hydropower
based on different criteria. Schedule
1 of the EPR, 1997 consists of the list
of projects requiring IEE whereas
Schedule 2 consists of the list of

faggd, 2009 wra [ Vb




Projects requiring EIA.
Hydropower Projects Requiring IEE

(Schedule 1, EPR, 1997)
e  Electricity generation projects of 1
to 50 MW,

e Supply of electricity through the
installation of transmission lines
of 132 kV and above?.

® Any water resources development
activity which displaces 25
persons to 100 persons from
permanent residence.

®  Clear felling of forest with an area
not more than 5 ha.

Hydropower Projects Requiring EIA

(Schedule 2, EPR, 1997)

® Electricity generation projects
with capacity of more than 50 MW.

e Construction of multipurpose
reservoirs.

e Inter-basin water transfer and use.

® Any water resources development
activity which displaces more
than 100 people from permanent
residence.

® Clear felling or rehabilitation of
forests with an area of more than
5 ha.

® Project proposed in National Park,
Wildlife Reserve and Conservation
Area or in historical, cultural and
archeological sites.

(b) Electricity Act, 1992 and Electricity
Rules, 1993 : The Electricity Act (1992)
mandates the environmental study
report along with other reports to
be submitted by a proponent who
wishes to develop electricity (Section
4). Similarly, Section 24 of the Act
prohibits substantial adverse impact
on environment while producing,
transmitting or distributing electricity.
The Electricity Rules (1993) framed
under Electricity Act (1992) further
clarifies that EA of the project is
mandatory in order to obtain license
for production (Rule 12) or distribution

1 Initially the range of capacity of HPP requiring IEE was 1 -5
MW which was later increased to 1-50MW (National Gazette
dated 2065/10/20).

2 Initially the installation of T/L of capacity from 33kV to 66 kV
required IEE whereas for T/L of capacity above 66kV required
EIA; which was later changed with notice on National Gazette

dated 2065/11/26.
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(c)

(d)

(Rule 13) of electricity.

Water Resources Act, 1992 and Water
Resources Rules, 1993 : The Water
Resources Act (1992) also mandates
the environmental study report along
with other reports to be submitted by a
proponent who wishes to develop water
resources (Section 8). Similarly, Section
20 of the Act prohibits substantial adverse
impacts on environment while utilizing
water resources. The Water Resources
Rules (1993) obligates the EAof the project
in order to obtain license for utilization of
water resources (Rule 17).

Hydropower Development Policy,
2001 : The Hydropower Development
Policy (2001) guides the provision of
license for hydropower development
in Nepal. For the development of
hydropower, four types of license can
be issued- a) Study/Survey License; b)
Generation License, ¢) Transmission
License and d) Distribution License.
Such licenses are to be issued by the
Ministry the Energy (MoEn). The Policy
provides the study/survey license a
term of a maximum period of 5 years,
as also spelled out by the Electricity
Act, 1992 (Section 5). A hydropower
proponent needs to carry out the EA
of the project and get it approved from
the concerned Ministry within this time
frame. The proponent with the valid
study/survey license can submit an
application for the generation license
only when approval of EA is received.

2.2 Institutional Mechanisms

(a)

(b)

Ministry of Science, Technology and
Environment (MoSTE) : The Ministry of
Science, Technology and Environment
(MoSTE) is legally empowered to
approve all EIA of the project proposal
(including hydropower development)
and its associated reports (scoping
document and Terms of Reference)
as spelled out by Section 6 of EPA,
1997 and Rule 11 of EPR, 1997. The
Ministry is also designated to conduct
environmental auditing after two years
of commencement of the project (Rule
14; EPR, 1997).

Ministry of Energy (MoEn) : Based
on the legal provisions, this is the
concerned ministry empowered to




(c)

(d)

e)

approve the IEE report related to
hydropower development in Nepal
(Section 6; EPA, 1997). In addition to
this,the MoEnis also legally responsible
to conduct environmental monitoring
of the hydropower projects (Rule 13;
EPR, 1997).

Department of Environment (DoEn) :
Department of Environment (DoEn)
is a recently established (in 2012)
department under the MoSTE. The
DoEn is primarily mandated for
implementation and monitoring of
activities that are directly or indirectly
related to environmental pollutions.
The Department is responsible for
implementing and maintaining the
standards in compliance of the EPA and
EPR, 1997.

DepartmentofElectricity Department
(DOED) : The Department of Electricity
Department (DoED) functions as
an integral department under the
MoEn. The department is responsible
for issuing license for hydropower
development within the country. By
the end of 2014, DoED has issued
licenses to 404 hydropower projects
with total of 8905.078 MW out of which
only 718.099 MW is generated (table
1). Similarly a total of 52 construction
licenses and 83 survey licenses have
been issued for transmission line
projects. These 135 transmission lines
projects have capacity ranging from 11
kV to 400 kV (DoED, 2015).

Table 1: License issued for Hydropower Project

Total License | Total Capacity
/ Project (MwW)
43 718.099

S. Type of

M Remarks
No. License

Projects under operation
Under different stages of
development

Generation

1. License 92 2156.673

Sub-total 135 2874.771
2. Survey License 177 126.208
62 371.699
14 914.700
16 4617.700
Sub-total 269 6030.307
Total 404 8905.078

below 1 MW
1-25 MW
25-100 MW
above 100 MW

Source: DoED, 2015

Environment and Social Studies
Department (ESSD), NEA : Nepal
Electricity ~ Authority ~ (NEA), an
undertaking of Government of Nepal, is
responsible in generating, transmitting
and distributing adequate, reliable
and affordable electricity by planning,

constructing, operatingand maintaining

all generation, transmission and
distribution facilities in Nepal’s power
system. Under the present NEA’s
organizational setup, the Environment
and Social Studies Department (ESSD),
executes all the activities related to
environmental studies of hydropower
projects  including  environmental
compliances. The department has
more than one decade of experience
in conducting EA, implementation of
mitigation measures and environmental
monitoring of  hydropower and
transmission line projects.

3. Public Participation in EA Process of

Hydropower Development

The role of public participation in handling the
environmental issues and their right to be informed
and participate in decision making process was
recognized in the Earth Summit (Principle 10; the
Rio Declaration). In Nepal, people’s participation
is an important aspect in EA of hydropower
development. The legal framework (EPA/EPR, 1997)
has made public participation mandatory in the EA
process. Public notices are published in national
level daily newspaper at different stages of the
EA. Publication of such notices make public aware
about hydropower development and seek their
suggestions.

During scoping phase of EIA, a public notice
is published in a national level newspaper
requesting Village Development Committee (VDC)
or Municipality where the hydropower project
is to be implemented, the District Development
Committee (DDC), and other stakeholders to offer
in writing their suggestions concerning the possible
impact of the implementation of the project within
15 days from the date of publication of the notice
(Rule 4; EPR, 1997). In case of preparing IEE, which
does not require Scoping, the proponent publishes
a public notice on a national level newspaper,
affix it at concerned VDC or municipality and
other places of public aggregation and prepares
a deed of public inquiry (Rule 7; EPR, 1997). The
notice requests stakeholders to offer their written
opinions and suggestion within 15 days with
regard to the possible impact of implementation
of the project on environment. On the contrary,
while preparing the EIA, the proponent organizes a
public hearing about the project at the concerned
VDC or municipality so as to collect opinions and
suggestions (Rule 7; EPR, 1997). If the project area
is large; for instance in case of long transmission
line projects; the public hearing programs can be
carried out in more than one location.
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Picture 1: Pubic Hearing of Tamakoshi V Hydroelectric Project organized by NEA-ESSD at Jagat of Lamabagar

VDC, Dolakha on November 22,2014,

For submission and approval of the EA report
to the concerned ministry, recommendation of the
concerned VDC or municipality is mandatory (Rule 10;
EPR 1997). The MoEn is responsible for approving the
IEE of the projectsrelated to hydropowerdevelopment.
In case of EIA report, the MoEn forward it to the
MoSTE for further actions and approval. Once, the
draft reports reach the MoSTE, the Ministry publishes
a public notice in a daily newspaper granting a time
of 30 days to the general public and stakeholders to
study the prepared EIA draft and offer opinions and
suggestions (Rule 11, EPR, 1997). As the EAdocuments
are public documents, the public can make a copy of
these documents or study them. The EPA/EPR, 1997
thus provides a high priority for public by informing
them and including their suggestionsin the EA process
of hydropower projects.

4. Existing and Emerging Challenges

Sadler (1996) describes EA as one of the most
successful policy innovations of the 20th Century.
But often, the developers think EA as a hurdle to
developmentwhichconsumesbothtimeandresources
and thus creating delays for project completion. The
following subsections deals with the challenges, both
existing and emerging, that the EA faces in particular
to hydropower development in Nepal.

4.1 Monitoring Mechanisms and EA Follow-up :
One of the major objectives of conducting
the EA is to minimize adverse impact and
enhance positive impact of a project. For
meeting this objective, the EA document
must come up with the suitable measures or
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solutions. The realization of importance of
EA can only be done when these proposed
measures are implemented during and after
the construction of the project. Unless, such
measures are not implemented, there is no
meaning of carrying out EA of hydropower
projects. The benefits of EA could be
realized after environmental monitoring
and auditing that helps to know the level of
compliance and effectiveness of mitigation
measures (Uprety, 2008). The MoSTE is
the agency responsible for carrying out
Environmental Audit of the projects after two
years of commencement of the project (Rule
14; EPR, 1997) whereas MoEn is responsible
for monitoring of EA implementation
in  hydropower development. But the
processes of carrying out monitoring and
Environmental audit are very weak. This
existing challenge of monitoring and EA
follow up needs immediate response.

Environmental Flow v/s No flow : Water
diversion for hydropower generation can
make downstream stretch completely dry
which has adverse impact on the aquatic
and terrestrial ecosystem as well as
livelihood of the people. In order to maintain
the ecological system and river health, some
portion of water needs to be released in
the natural course of the river. Such flow
(water regime) provided within a river or
wetland so as to maintain ecosystems and
their benefits where there are competing




water uses and where flows are regulated is
referred to as environmental flow (Dyson et
al, 2008).

For Nepal there exist two main challenges
in regard to environmental flow. The first
one is quantification of environmental
flow. The Environmental Provision (Section
6.1) of Hydropower Development Policy
(2001) mentions about release of such
quantum of water which is higher of either
at least 10 % of the minimum monthly
average discharge of the river/stream or the
minimum required quantum as identified in
the EA report. Similarly, the Working Policy
for Construction and Operation of Physical
Infrastructure within Protected Area (2009)
has specified the amount of minimal flow
as 50% of monthly discharge of natural flow
if the water diversion activity takes place
within the National Park, Wildlife Reserve or
Hunting Reserve. The question that needs
to be addressed urgently is whether these
quantifications are just the minimal flow or
really the environmental flow.

The second challenge is implementation of
such provision of water release as guided
by policies or referred by EA of hydropower
projects. What is constantly being neglected
is the implementation of the release of such
specified quantum of water in dewatered
stretch of the river. No flow/Dewatered
zones are created downstream of dam/weir
in the lean season (mainly from December to
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May) when discharge is low in the river and
the demand for electricity is high. Ironically,
in the wet (Monsoon) season, flood water
excess of design discharge of the project
maintains flow in dewatered stretch of the
river. The situation of no flow, particularly
in the dry season, is intense and severe as
there is no flow monitoring unit. Though the
MoSTE is mandated for such monitoring,
the mechanism has neither been developed
nor implemented; and the harsh reality is
that not a drop of water is being released
in the dry season in most of the operating
hydropower projects (Picture 2). It is high
time to realize that complete absence of
water flow in a river puts the existence of
ecosystem and livelihood at risk and can
cause irreversible damage.

Cumulative Impact Assessment: Basin
Wide Approach : In Nepal, EA of hydropower
development tends to focus on the impact
of a particular project in isolation, even
though other hydro-project exist or are to
be executed in future on the same river. For
example, in the Modi Khola, two hydropower
projects are in operation, two are under-
construction and three more are planned.
So, thereis a growing recognition of the need
to look at how these effects of individual
hydropower project, in combination with
those of other past, present and future
projects, will impact the environment.
Though the Water Resources Strategy (2002)
highlights the importance of Integrated

Picture 2: Dewatered stretch of Modi Khola Downstream of Modi Hydropower Project (10 MW), Parbat District
(photographed: January 6, 2013)
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Water Resources Management (IWRM),
there is not legal requirement to look into
basin level and carry out Cumulative Impact
Assessment (CIA). Such approach of looking
into cumulative impacts of hydropower
development on a river basin level is one of
the emerging challenges that needs to be
addressed.

Climate Change : In Nepal, where majority
of the hydropower projects are runoff type,
the power generation is directly dependent
on hydrology of rivers. Any change in
hydrology will have impact on hydropower
generation. With the changing climate,
impacts on hydrology and water availability
are inevitable. Agrawala et al. (2003) argues
that the impact of climate change on water
resources and hydropower of Nepal is
significantly higher than any other sectors.
Climate change is expected to affect the
hydropower development in Nepal in
different ways.

The hydropower potential will be affected
notonly by theincreased seasonalvariability
but also by decreased water availability due
to climate change (Chaulagain, 2006). As
indicated by most of the climate projections,
possible decrease in river runoff would
reduce not only the electricity generation of
existing plants but also the total hydropower
potential of Nepal (Agrawala et al., 2003).
The intensity and frequency of extreme
climatic events like flood and drought,
which are expected to increase in future with
changing climate, will have direct impact on
hydropower development and associated
environment. But the current practice of EA
is more often exclusive of integrating this
emerging but significant issue of climate
change.

Sectoral Water Allocation and Water Use
Conflicts : The conflicts over water use and
water right have already been observed
between hydropower and irrigation
sectors of Nepal. Some conflicts have been
resolved with mutual understanding as in
case of Andhikhola hydropower project of
Syangja and Jhimruk hydropower project
of Puthyan (Pun, 2006). As much water
goes either for irrigation or for drinking
purposes, the Panauti hydropower project
of Kavrepalanchowk receives less water
for hydropower generation. Pharping, the
first hydropower project of Nepal, is not
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in regular operation as the focus is given
to meeting drinking water demand of
Kathmandu Valley. So, with the increasing
demand for water, the sectoral water
allocation is becoming a more challenging
task and water use conflicts are expected to
rise. Pun (2006) highlights the need of legal
framework to be flexible enough to cope
with the changing demands as disputes
over water use rights and royalty accruing
from water resources are on the rise. The EA
of hydropower development needs to take
this issue into due consideration.

Quality Assurance and Time-frame for EA :
As the impacts of a project are site specific,
expertise in the relevant field is required
in order to ensure the quality of EA. But in
Nepal, there is lack of legal requirement
or norms for a person/firm to carry out EA.
Due to lack of accrediting the experts and
consulting firms to prepare the EIA report,
any person can prepare such report and
hence, the quality of EIA report is still in
doubt (Bhatt and Khanal, 2009). In addition,
there is no clarity in the time-frame for
conducting and approving the EA.

Depending on the size and nature of the
hydropower project, the time required for
carrying out EA also varies. For instance,
completion of EA for 1MW hydropower
project and for 200 MW project require
different time period. But this part is
overlooked by the existing laws and policies
as the validity of the survey license for both
the projects is same. So, how can this same
time frame (5 years for survey license) be
justified for such different projects.

In regards to approval of the EA, the EPR has
giventhetimeperiodofamaximumof21days
for IEE (Rule 11, sub-rule 1) and 90 (60+30)
days for EIA (Rule 11 sub-rule 5 and 6), from
the date of recipient of the document. The
concerned ministries need to give approval
in the said time period if the EA shows that
implementation of the project will have no
adverse impact on the environment. But,
in practice, the MoSTE has taken a varied
time period for EA review and approval.
Uprety (2008) sites two examples; The first
one is of Upper Tamakoshi Hydroelectric
Project where the concerned ministry took
295 days to approve Scoping Document (SD)
and Terms of Reference (ToR) and 103 days
to approve its final EIA report, whereas the
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proponent took nearly three years and five
months, between the approval of SD/ToR
and receipt of EIA report in the ministry,
to prepare the EIA report of this project.
The second example is of Kawaswoti 132
kV Sub-station Project where the SD /
ToR was approved within 12 days and
EIA report within 86 days. Uprety (2008)
further explains this variation in time frame
for approval procedure depends upon the
legal compliance and quality of the report
submitted for approval. Because of such
delay in conducting and approving the EA,
the project proponents often regard EA as an
impediment to hydropower development in
Nepal.

Storage Projects and Transboundary
Impacts : In order to meet the increasing
energy demand Nepal isin a process to move
into large storage projects. Such initiated
projects are Budhi Gandaki, West Seti,
Tamor, Nalsyau Gad, Uttar Ganga and others.
Similarly, Pancheshwor Multipurpose Project
is another large but a joint project of Nepal
and India on Mahakali River. The impacts
of large storage projects are quite different
from that of small and medium sized Run-of-
River (RoR) type hydropower projects. These
storage projects come up with impacts,
both positive (like energy generation, flood
control and regulated/increased water in
lean season) and negative (like inundation,
involuntary  displacement, loss  of
biodiversity and livelihood) impacts. Some
impacts like flood control and regulated
water are transboundary in nature as the
downstream riparian countries also do get
benefitted whereas others like inundation
and resettlements arelocalized. Forinstance,
if Budhi Gandaki Storage Project is designed
at 600 MW with dam height of 225m, the
project can make available 1670.46 MCM of
augmented water annually in dry season
(October to May) which will be enough to
irrigate some 80,000 ha of additional land
in the downstream (Gaudel, 2013). In such
context, where the need of large projects
is realized, the institutional strengths of
the concerned agencies as well as those of
expertise to deal with EA of large storage
projects are very limited.

Conclusion and Way Forward

Environment is an important dimension
of sustainable development whereas
hydropower is equally important dimension

of economic development for Nepal. To
maintain the balance between development
and environment, the EA has an important
role to play. The enforcement of EPA/EPR,
1997 has identified EA as an important
dimension in hydropower development
sector. This enforcement of the Act/Rules
has increased the opportunity for the public
participation in the EA and decision making
of hydropower development.

Although, EA is one of the promising tools
to assess the hydropower development
on environmental grounds, the current
practice and existing legal policy framework
suffers some challenges. The present
practice of EA report preparation generally
overlooks the impacts of climate change,
water use conflicts and assessment of
cumulative  impacts. The monitoring
mechanisms and EA follow up are also not
well set up or implemented. Most often the
quality of the EA report and time frame for
approval are questioned. These issues tend
to amplify in the future as Nepal is moving
towards conceiving large storage projects.

In order to realize the real benefits of
EA and its role in benefits in sustainable
development of hydropower in Nepal; these
existing and emerging challenges needs
prompt response. The establishment of a
government authority for setting minimum
expertise and accrediting the experts for
EA can help enhance the quality of the EA.
Monitoring and EA follow up needs to be
strengthened by the concerned ministries.
For addressing these emerging and existing
issues inamore comprehensive mannerand
provide opportunities to make development
of hydropower in Nepal sustainable and
environment-friendly, all the relevant
stakeholders including government
agencies and project proponents need to
come close and work together.
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Energy-Efficiency Improvement: Opportunities
in Electric Motors

1. Background
While considering energy-efficiency improvements
to a facility’s motor systems, a system approach
incorporating pumps, compressors, and fans must be
usedinorderto attain optimalsavingsand performance.
In this article, considerations with respect to
energy use and energy saving opportunities for
a motor system are presented and in some cases
illustrated by case studies. Pumping, fan and
compressed air systems are discussed in addition
to the electric motors. Potential energy-efficiency
improvements can be achieved in the following ways:
e Motor management plan
Maintenance program
Using of energy-efficient motors
Rewinding of motors
Proper motor sizing
Using Adjustable speed drives (ASDs)
Power factor correction
Minimizing voltage unbalances

2. Motor management plan
A motor management plan is an essential
part of a plant’s energy management strategy.
Having a motor management planin place can help
companies realize long-term motor system energy
savings and will ensure that motor failures are
handled in a quick and cost effective manner. The
key elements for a sound motor management plan
are as follows:
® Creation of a motor survey and tracking
program
e Development of guidelines for proactive
repair/replace decisions
® Preparation for motor failure by creating
a spares inventory
® Developmentofapurchasingspecification
e Development of a repair specification
e Development and implementation of a
predictive and preventive maintenance
program

3. Maintenance

The purposes of motor maintenance are to
prolong motor life and to foresee a motor failure.
Motor maintenance measures can therefore be
categorized as either preventative or predictive.

Preventative measures include voltage
imbalance minimization, load consideration, motor
alignment, lubrication and motor ventilation.
Some of them aim to prevent increased motor
temperature which leads to increased winding
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resistance, shortened motor life, and increased
energy consumption.

The purpose of predictive motor maintenance
is to observe ongoing motor temperature, vibration,
and other operating data to identify when it
becomes necessary to overhaul or replace a motor
before failure occurs. The savings associated with an
ongoing motor maintenance program could range
from 2% to 30% of total motor system energy use.

4, Energy-efficient motors

Energy-efficient motors reduce energy losses
through improved design, better materials,
tighter tolerances, and improved manufacturing
techniques. With proper installation, energy-
efficient motors can also stay cooler, may help
reduce facility heating loads, and have higher
service factors, longer bearing life, longerinsulation
life, and less vibration.

The choice of installing a premium efficiency
motor strongly depends on motor operating
conditions and the life cycle costs associated with
the investment. In general, premium efficiency
motors are most economically attractive when
replacing motors with annual operation exceeding
2,000 hours/year. Sometimes, even replacing an
operating motor with a premium efficiency model
may have a low payback period.

AccordingtodatafromtheCopperDevelopment
Association, the upgrade to high-efficiency motors,
as compared to motors that achieve the minimum
efficiency have paybacks of less than 15 months for
50 hp motors.

5. Rewinding of motors

In some cases, it may be cost-effective to
rewind an existing energy-efficient motor, instead
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of purchasing a new motor. As a rule of thumb,
when rewinding costs exceed 60% of the costs of
a new motor, purchasing the new motor may be a
better choice.

When repairing or rewinding a motor, it is
important to choose a motor service center that
follows best practice motor rewinding standards
in order to minimize potential efficiency losses.
Such standards have been offered by the Electric
Apparatus Service Association (EASA). When best
rewinding practices are implemented, efficiency
losses are typically less than 1%. Software tools
such as Motor Master can help identify attractive
applications of premium efficiency motors based
on the specific conditions at a given plant.

6. Proper motor sizing

It is a persistent myth that oversized motors,
especially motors operating below 50% of rated
load, are not efficient and should be immediately
replaced with appropriately sized energy-efficient
units. In actuality, several pieces of information are
required to complete an accurate assessment of
energy saving.

They are the load on the motor, the operating
efficiency of the motor at that load point, the full-
load speed (in revolutions per minute) of the motor
to be replaced, and the full-load speed of the
downsized replacement motor.

The efficiency of both standard and energy-
efficient motors typically peaks near 75% of full load
andisrelatively flatdown to the 50% load point. Motors
in the larger size ranges can operate with reasonably
high efficiency at loads down to 25% of rated load.
There are two additional trends: Larger motors exhibit
both higher full- and partial-load efficiency values,
and the efficiency decline below the 50% load point
occurs more rapidly for the smaller size motors.

7. Using Adjustable speed drives (ASDs)

AC Variable Speed Drive and IE2 Motor Kit -
1.5kW (2.0HP) 230V Single Phase (photo credit:
inverterdrive.com)
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Adjustable-speed drives better match speed
to load requirements for motor operations, and
therefore ensure that motor energy useis optimized
to a given application. As the energy use of motors
is approximately proportional to the cube of the
flow rate, relatively small reductions in flow, which
are proportional to pump speed, already vyield
significant energy savings.

Adjustable-speed drive systems are offered
by many suppliers and are available worldwide.
Worrell et al. (1997) provides an overview of savings
achieved with ASDs in a wide array of applications;
typical energy savings were shown to vary between
7% and 60% with estimated simple payback periods
for ranging from 0.8 to 2.8 years.

8. Power factor correction

Power factor is the ratio of working power
to apparent power. It measures how effectively
electrical power is being used. A high power factor
signals efficient utilization of electrical power,
while a low power factor indicates poor utilization
of electrical power.

Inductive loads like transformers, electric
motors, and HID lighting may cause a low power
factor. The power factor can be corrected by
minimizing idling of electric motors (a motor that is
turned off consumes no energy), replacing motors
with premium-efficient motors, and installing
capacitorsin the AC circuit to reduce the magnitude
of reactive power in the system.

9. Minimizing voltage unbalances

Avoltage unbalance degrades the performance
and shortens the life of three-phase motors.A
voltage unbalance causes a current unbalance,
which will result in torque pulsations, increased
vibration and mechanical stress, increased losses,
and motor overheating, which can reduce the life of
a motor’s winding insulation.

An example of Effects of voltage unbalance on

5 hp motor:
Characteristic Performance
Average voltage(V) 230 1230 230

Percent unbalanced voltage 0.3 |23 |54

Percent unbalanced current |2.4 |17.7 40

Increased temperature (°C) <1 |11 60

Voltage unbalances may be caused by faulty
operation of power factor correction equipment, an




unbalanced transformer bank, or an open circuit. A
rule of thumb is that the voltage unbalance at the
motor terminals should not exceed 1% although
even a 1% unbalance will reduce motor efficiency at
part load operation. A 2.5% unbalance will reduce
motor efficiency at full load operation.

By regularly monitoring the voltages at the
motor terminal and through regular thermo graphic
inspections of motors, voltage unbalances may be
identified. It is also recommended to verify that
single-phase loads are uniformly distributed and to
install ground fault indicators as required.

Another indicator for voltage unbalance
is a 120 Hz vibration, which should prompt an
immediate check of voltage balance. The typical
payback period for voltage controller installation
on lightly loaded motors is 2.6 years.

10. Conclusion:

Energy efficiency improvement in electric
devices and equipments is an effective tool of
demand side management now being practiced all

over the world with high importance. Inefficient
electric motors which are still in use in a facility
should be replaced by energy-efficient motors.
Some specific plans, programs and measures, too,
help a facility to attain energy efficiency. However,
they should be evaluated in terms of cost so that
a facility may incorporate them in its budget. Pay
back criteria may be presented to decision makers
to convince them how the investment can be turned
to be favorable to the facility.
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Design of Rubber Dam ( Obermeyer ) in
Andhi Khola Hydropower Project

Bishnu Bahadur Singh

1.

Introduction
1.1 Background : The Andhi Khola power

1.2
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plant was under operation since 1991
with the installed capacity of 5.1 MW.
The project was built under the aegis
of United Mission to Nepal (UMN) with
old used equipments from  Norway.
This is a unique multipurpose project
in Nepal; water is tapped off before the
penstock and provided for irrigation in
different villages of Syangja and Palpa
districts. Butwal Power Company (BPC)
has decided to upgrade the project from
5.1 MW to 9.4 MW by the modification
of headwork with rubber dam, first of
its kind in Nepal,new decendars with
S4 system (Serpent Sluice Sediment
System ), reinforcement of Headrace
Tunnel, extension of powerhouse cavern,
enlargement of Tailrace and replacing the
whole Electro-mechanical equipments
and Hydro-mechanical Equipments (
Gates,Valves ) related to 5.1 MW with
additional penstock. The main works
have been completed and Testing and
Commissioning is underway at present.
The Obermeyer Gate was conceptualized,
designed and supplied by the Obermeyer
Hydro, INC. and all the metal parts were
fabricated, supplied and installed by
Nepal Hydro & Electric Ltd. (NHE).

Obermeyer Spillway Gate System/
Design aspects : The Obermeyer Spillway
Gate system will be patented bottom
hinged supported for their entire width
by an inflatable air bladder, resulting in

simple foundation requirements and a
cost- effective, efficient gate structure.
The gate is the result of combining
rugged steel gate panels with a resilient
pneumatic support system.

The Obermeyer Spillway Gate system is
a row of steel gate panels supported on
their downstream side by inflatable air
bladders. By controlling the pressurein the
bladders, the pond elevation maintained
by the gates can be infinitely adjusted
within the system control range (full
inflation to full deflation) and accurately
maintained at user-selected set points.

The spillway gate system is attached to
the foundation structure by stainless
steel anchor bolts (epoxy or non-shrink
cement grout as design dictates). The
required number of bladder hinge flaps
are fastened to the gate panels, the
installation of the strong, durable and
resilient crest gate system is complete.

Basically Obermeyer Spillway Gate
System is designed based on the following
variables:

a. Gate panels geometry which is based

on geometry of weir surface

b. Upstream water hydrostatic pressure
c. Total length of weir and

d. Location of Control room

2 Major Components of the Gate

Basically Inflatable Spillway Gates consist
of row of steel gate panels supported on their
downstream side by inflatable air bladders. Those
inflatable air bladders are inflated and deflated
with the help of pipeline which is interconnected
with the control system. The major components of
the Inflatable Spillway Gates are listed in Table 1.1.

Table 1.1

Component Names

Obermeyer Gate Control System

Air compressor with
receiver tank

Inflatable air bladders |Bubbler cabinet
Interpanel rubber seals |Air dryer
Side rubber seals Air filters

Steel gate panels




Abutment plate Bubbler pipes and fittings
Hose pipe & accessories
Air supply Gl pipes
Condensate pipe &
valve

Nappe breaker
Restraining strap

Main anchor bolt &
restraining strap anchor
bolt

3. ActualParametersatAndhikholaHydropower

Project

In order to uplift the capacity of project
from 5.1 MW to 9.4 MW, the required design
discharge needs to be raised from 2.7 m”3/sec
to 5.7 m~3/sec, sufficient residual head at the
end of headrace tunnel/penstock inlet of passing
irrigation water under gravity for dry months (from
Mangsir to Jestha) of the year and create sufficient
submergence. Existing dam needs to be raised by
total 2.3 m which was carried out by 0.8 m concrete
with Ogee shaped surface and remaining 1.8 m by
Obermeyer Gate. Major parameters for the design
of Obermeyer gate are listed in Table 1.2.

Table 1.2

Design flow for
L. power (Q), m3/s >1
Sill level 630.8
5 Total submergence 18 masl. Normal
" |head (H), m ) water level
632.6 masl.

Spacing
3 Total length of 55 between two
* lweir (W), m ) abutment
plates
Shape of weir
4. surface Ogee |Type

4. Testing and Commissioning of Gate

In the case of Andhikhola Hydropower Project
upgrading, preliminary dry test of Obermeyer Gate
was performed on May 06, 2014 and was carried out
by Mr. Richard Price from Obermeyer Hydro, INC. The
dry test was completed successfully. The wet test of
Obermeyer Gate was performed on May 07, 2014.

5. Function of Gate in the Nepalese Context
The Obermeyer Spillway Rubber Dam Gate can
be a best option in the Nepalese context in order to
automatically operate the headwork to maintain the
required discharge at hydropower project/irrigation
project and to flush sediments from the weir/dam.

6. Conclusion & Recommendation

In order to automatically regulate the required
discharge from the headwork through raising
residual head at the end of headrace tunnel/
penstockinlet, application of Automatic Obermeyer
Spillway Rubber Dam Gate is the best option.

The Obermeyer Spillway Rubber Dam Gate
system uses no high precise parts or bearings. This
allows for easy installation and long service life.
Nevertheless, care should be provided while casting
concrete beneath the Obermeyer gate system since
concrete beneath the Obermeyer gate system
should be uniform and at same level Otherwise it
will hamper the operation of the gate.
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NEPAL ELECTRICITY AUTHORITY
POWER TRADE DEPARTMENT
Power Purchase Agreement(PPA) Concluded Projects in 2071/72

Projects Developer Location Capacity PPA Date
(kW)
1 Tallo Hewa Khola Mountain Hydro Nepal Pvt.Ltd. Panchthar 21600 2071.4.9
2 Rudi Khola B Bidhyabasini Hydropower Development Co. Pvt.Ltd. Lamjung 6600 2071.4.20
3 Ludi Khola Ludi Hydropower Development Co. Pvt.Ltd Gorkha 750 2071.4.21
4 Sunkoshi (Tocardo Technology) | Ashmita Hydropower Co. Pvt. Ltd. Ramechhap 400 2071.4.30
5 Tauthali Khola Shakti Urja Bikash Company Pvt. Ltd. Sindhupalchowk 950 2071.7.9
6 Dordi Khola Dordi-1 Hydropower Company Ltd. Lamjung 10300 2071.7.19
7 Phalanku Khola Rasuwa Hydropower Pvt. Ltd. Rasuwa 5000 2071.08.24
8 Down Piluwa River Falls Hydropower Development Pvt. Ltd. Sankhuwasabha 9500 2071.10.18
9 Jeuligad Rangoon Khola Hydropower Pvt. Ltd. Bajhang 996 2071.10.20
10 |Super Dordi People’s Hydropower Company Pvt. Ltd. Lamjung 49600 2071.11.13
11 |Solu Khola (Dudhkoshi) |Hydro Venture Pvt. Ltd. Solukhumbu 86000 2071.11.13
Total| 191696

Inaguration Programme of Dhalkebar-Bhittamod 400 KV Indo-Nepal Transmission Line
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