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World wide Bilateral and Regional World wide Bilateral and Regional 
C ti iC ti iCooperation in powerCooperation in power

USAUSA--Canada power exchangeCanada power exchangeUSAUSA--Canada power exchangeCanada power exchange
USAUSA--Mexico power exchange Mexico power exchange 
UKUK--FranceFranceUKUK FranceFrance
Nordic CountriesNordic Countries
Gradual opening up and integration of    Gradual opening up and integration of    
electricity market in EU, electricity market in EU, 
ASEAN + 3# (# Japan, South Korea, China)ASEAN + 3# (# Japan, South Korea, China)
IndoIndo--Bhutan power exchangeBhutan power exchange
IndoIndo--Nepal power exchangeNepal power exchange



Prospects for Regional CooperationProspects for Regional CooperationProspects for Regional CooperationProspects for Regional Cooperation

Vast Potential for

– Increasing efficient use of energy through region-wise 
utilisation of resources

– Improving regional energy security by expanding the 
energy supply resource portfolio of each country

Diverse fuel resources can be leveraged to achieve 
optimal utilization p

Large population and economic growth leading to 
highe  ene g  demandhigher energy demand



Power and Energy Trading Possibilities in Power and Energy Trading Possibilities in 
S th A iS th A iSouth AsiaSouth Asia

Nepal and Bhutan are rich in Hydro resources  Bangladesh Nepal and Bhutan are rich in Hydro resources  Bangladesh Nepal and Bhutan are rich in Hydro resources, Bangladesh Nepal and Bhutan are rich in Hydro resources, Bangladesh 
is rich in gas reserves and India is rich in coal resources, is rich in gas reserves and India is rich in coal resources, 
thus providing promising option for cothus providing promising option for co--operation among operation among 
countriescountries

India will emerge as the main potential power/gas export India will emerge as the main potential power/gas export 
market for the neighbouring countriesmarket for the neighbouring countries

Generation can be at source and trading through electrical Generation can be at source and trading through electrical 
interinter--connectionconnection

India can supply coal to the neighbouring countries and can India can supply coal to the neighbouring countries and can 
import gas from Bangladeshimport gas from Bangladesh



Cross Border Trading by PTCCross Border Trading by PTCCross Border Trading by PTCCross Border Trading by PTC

Govt of India has nominated PTC as a Nodal agency for Govt of India has nominated PTC as a Nodal agency for Govt of India has nominated PTC as a Nodal agency for Govt of India has nominated PTC as a Nodal agency for 
exchange of power with Bhutan and Nepalexchange of power with Bhutan and Nepal

PTCPTC entersenters intointo contractscontracts withwith thethe concernedconcerned organizationsorganizationsgg
inin thethe neighboringneighboring countriescountries onon commercialcommercial basisbasis..

PTCPTC alsoalso coco--ordinatesordinates withwith CentralCentral TransmissionTransmission Utility,Utility,
generatinggenerating companiescompanies andand statestate utilitiesutilities inin IndiaIndia whichwhich arearegeneratinggenerating companiescompanies andand statestate utilitiesutilities inin India,India, whichwhich areare
bulkbulk customerscustomers ofof powerpower..

PTCPTC isis supportivesupportive ofof cooperationcooperation inin regionalregional energyenergy tradetrade ininpppp pp gg gygy
termsterms ofof optimizingoptimizing thethe installedinstalled capacitycapacity byby wayway ofof utilizingutilizing
thethe diversitydiversity inin peakpeak demand,demand, sharingsharing thethe spinningspinning reserve,reserve,
optimizingoptimizing thethe overalloverall generationgeneration mixmix asas alsoalso addressingaddressing
energyenergy securitysecurity issuesissues..gygy yy



IndoIndo--Bhutan Power ExchangeBhutan Power ExchangeIndoIndo Bhutan Power ExchangeBhutan Power Exchange

PTC purchasing surplus power from 
following three projects in Bhutan:

Chhukha HEP
Kurichhu HEP
T l  HEPTala HEP



Ch kh H dCh kh H d El t iEl t iChukha HydroChukha Hydro--Electric Electric 
ProjectProjectProjectProject



Chukha AgreementChukha AgreementChukha AgreementChukha Agreement
SignedSigned betweenbetween thethe twotwo GovernmentsGovernments onon
2323rdrd MarchMarch 19741974
ValidityValidity 9999 YearsYears
TheThe AgreementAgreement providesprovides forfor::
–– SurplusSurplus powerpower ii..ee.. allall thethe powerpower overover && aboveabove thatthat

i di d ff ii Bh tBh t h llh ll bb ldld tt GOIGOI ddrequiredrequired forfor useuse inin BhutanBhutan shallshall bebe soldsold toto GOI,GOI, andand
GOIGOI willwill purchasepurchase allall thethe surplussurplus..

–– InitialInitial tarifftariff toto bebe determineddetermined basedbased onon formulaformula && thethe
raterate ofof powerpower willwill bebe reviewedreviewed atat thethe endend ofof eacheach 44 yearyear
periodperiod..



Significance of Chukha Project to Significance of Chukha Project to 
BhBhBhutanBhutan

A symbol of IndoA symbol of Indo--Bhutan friendshipBhutan friendship

NotNot onlyonly aa sourcesource ofof energyenergy butbut thethe mainmain staystay ofof thethe
BhutaneseBhutanese economyeconomy
–– > 40% of revenue to the RGOB earned from the Project > 40% of revenue to the RGOB earned from the Project > 40% of revenue to the RGOB earned from the Project > 40% of revenue to the RGOB earned from the Project 
–– ResultedResulted inin IndustrialIndustrial && allall--roundround growthgrowth ofof BhutanBhutan--SomeSome

glimpsesglimpses

AA showcaseshowcase projectproject forfor furtherfurther hydrohydro powerpower developmentdevelopmentAA showcaseshowcase projectproject forfor furtherfurther hydrohydro powerpower developmentdevelopment..

IndiaIndia isis Bhutan’sBhutan’s largestlargest developmentdevelopment donordonor andand fullyfully
financedfinanced itsits firstfirst twotwo FiveFive YearYear PlansPlans
–– BudgetaryBudgetary supportsupport toto BhutanBhutan isis fallingfalling downdown considerablyconsiderably

NeedsNeeds continuedcontinued supportsupport forfor variousvarious developmentdevelopment projectsprojects
underunder itsits 99thth fivefive yearyear planplanunderunder itsits 99thth fivefive yearyear planplan..



Salient FeaturesSalient FeaturesSalient FeaturesSalient Features
Installed Capacity: 4x84 MW (336 MW)Installed Capacity: 4x84 MW (336 MW)
Run of the River SchemeRun of the River Scheme
Commissioned in 1986 Commissioned in 1986 -- 19881988
Surplus Power (270 MW) to IndiaSurplus Power (270 MW) to India
Annual Energy Injection: 1320 MUs (>70%)Annual Energy Injection: 1320 MUs (>70%)
Interconnection: 220 kV (D/C and S/C)Interconnection: 220 kV (D/C and S/C)Interconnection: 220 kV (D/C and S/C)Interconnection: 220 kV (D/C and S/C)
Peaking Capacity: 4 HrsPeaking Capacity: 4 Hrs
PTC signed PPA with RGoB and took over trading PTC signed PPA with RGoB and took over trading PTC signed PPA with RGoB and took over trading PTC signed PPA with RGoB and took over trading 
w.e.f. 1 Oct’ 2002. Validity of PPA : 15 yearsw.e.f. 1 Oct’ 2002. Validity of PPA : 15 years



Beneficiaries and SharesBeneficiaries and SharesBeneficiaries and SharesBeneficiaries and Shares

BiharBihar 29 63%29 63%Bihar Bihar –– 29.63%29.63%
DVC DVC –– 10.37%10.37%
Orissa            Orissa            –– 15.19%15.19%
Jharkhand      Jharkhand      –– 10.74%10.74%
SikkimSikkim 2 22%2 22%Sikkim            Sikkim            –– 2.22%2.22%
West Bengal West Bengal –– 31.85%31.85%gg



TariffTariffTariffTariff
Till 1993 Till 1993 –– 27 Paise 27 Paise 
I Revision (1st January 1993)  I Revision (1st January 1993)  –– 37 Paise37 Paise
II  Revision(1st April 1995)      II  Revision(1st April 1995)      –– 50  Paise 50  Paise 
(due 1st January 1997)(due 1st January 1997)(due 1st January 1997)(due 1st January 1997)
III Revision(1 April 1997)        III Revision(1 April 1997)        –– 100  Paise 100  Paise 
(due 1st January 2001)(due 1st January 2001)( y )( y )
IV Revision (1 July 1999)       IV Revision (1 July 1999)       –– 150  Paise 150  Paise 
(due Ist January 2005) (due Ist January 2005) 
V Revision ( 1 January 2005)V Revision ( 1 January 2005) 200 Paise200 PaiseV Revision ( 1 January 2005)  V Revision ( 1 January 2005)  -- 200 Paise200 Paise
( due on 1st  January 2009) ( due on 1st  January 2009) 



Energy vizEnergy viz--aa--viz Revenueviz RevenueEnergy vizEnergy viz aa viz Revenueviz Revenue

YearYear Energy sold toEnergy sold to RevenueRevenueYear Year Energy sold to Energy sold to 
India (MUs)India (MUs)

Revenue Revenue 
(Rs. Mn.) (Rs. Mn.) 

20042004 14681468 220422042004 2004 14681468 2204 2204 

2005 2005 14751475 29502950

2006 2006 1731 1731 34633463



K i hhK i hhKurichhu Kurichhu 
HydroHydro Electric ProjectElectric ProjectHydroHydro--Electric ProjectElectric Project



Kurichhu AgreementKurichhu AgreementKurichhu AgreementKurichhu Agreement
SignedSigned betweenbetween thethe twotwo GovernmentsGovernments onon

thth1818thth FebruaryFebruary 19941994
ValidityValidity 9999 YearsYears
TheThe AgreementAgreement providesprovides forfor::
–– SurplusSurplus powerpower ii..ee.. allall thethe powerpower overover && aboveabove

thatthat requiredrequired forfor useuse inin BhutanBhutan shallshall bebe soldsold toto
GOI,GOI, andand GOIGOI willwill purchasepurchase allall thethe surplussurplus..
InitialInitial tarifftariff toto bebe determineddetermined basedbased onon formulaformula–– InitialInitial tarifftariff toto bebe determineddetermined basedbased onon formulaformula
&& thethe raterate ofof powerpower willwill bebe reviewedreviewed atat thethe
endend ofof eacheach 44 yearyear periodperiod..yy pp



Salient FeaturesSalient FeaturesSalient FeaturesSalient Features
Installed Capacity: 4x15 MW (60 MW)Installed Capacity: 4x15 MW (60 MW)p y ( )p y ( )
Run of the River SchemeRun of the River Scheme
Commissioned in 2001Commissioned in 2001 -- 20022002Commissioned in 2001 Commissioned in 2001 20022002
Annual Energy Injection: 320 MUs (>70%)Annual Energy Injection: 320 MUs (>70%)
Interconnection: 132 kVInterconnection: 132 kVInterconnection: 132 kV  Interconnection: 132 kV  
PTC signed PPA with RGoB and took over PTC signed PPA with RGoB and took over 
trading w e f 1 Oct’ 2002 Validity of PPA :trading w e f 1 Oct’ 2002 Validity of PPA :trading w.e.f. 1 Oct  2002. Validity of PPA : trading w.e.f. 1 Oct  2002. Validity of PPA : 
25 years25 years



Beneficiaries and SharesBeneficiaries and SharesBeneficiaries and SharesBeneficiaries and Shares

DVC DVC –– 50%50%DVC DVC 50%50%
WBSEB WBSEB –– 50%50%



TariffTariffTariffTariff
At present, PTC pays @ Rs. 1.75/kWh to At present, PTC pays @ Rs. 1.75/kWh to p , p y @p , p y @
RGoB for Kurichhu power.RGoB for Kurichhu power.



Energy vizEnergy viz--aa--viz Revenueviz RevenueEnergy vizEnergy viz aa viz Revenueviz Revenue

YearYear Energy sold toEnergy sold to RevenueRevenueYear Year Energy sold to Energy sold to 
India (MUs)India (MUs)

Revenue Revenue 
(Rs. Mn.) (Rs. Mn.) 

20042004 278278 4874872004 2004 278278 487 487 

2005 2005 290290 507507

2006 2006 285285 499499



T l H dT l H d El t iEl t iTala HydroTala Hydro--Electric Electric 
ProjectProjectProjectProject



Tala AgreementTala AgreementTala AgreementTala Agreement
SignedSigned betweenbetween thethe twotwo GovernmentsGovernments onon 55ththgg
MarchMarch 19961996
TheThe AgreementAgreement providesprovides forfor::

–– SurplusSurplus powerpower ii..ee.. allall thethe powerpower overover && aboveabove thatthat
requiredrequired forfor useuse inin BhutanBhutan shallshall bebe soldsold toto GOIGOI andandrequiredrequired forfor useuse inin BhutanBhutan shallshall bebe soldsold toto GOI,GOI, andand
GOIGOI willwill purchasepurchase allall thethe surplussurplus..

–– InitialInitial tarifftariff toto bebe determineddetermined basedbased onon formulaformula && thethe
raterate ofof powerpower willwill bebe reviewedreviewed atat thethe endend ofof eacheach 33
yearyear periodperiod..



Salient FeaturesSalient FeaturesSalient FeaturesSalient Features
Installed Capacity: 6X170 MW (1020 MW)Installed Capacity: 6X170 MW (1020 MW)

Run of the River SchemeRun of the River Scheme

Peaking Power Availability: 4 hoursPeaking Power Availability: 4 hoursPeaking  Power  Availability: 4 hoursPeaking  Power  Availability: 4 hours

Ist unit Commissioned in July 2006. Five units are commissioned till Ist unit Commissioned in July 2006. Five units are commissioned till 
date. Plant to be fully commissioned by August 2007.date. Plant to be fully commissioned by August 2007.

Annual Energy Injection: 3962 MUs Annual Energy Injection: 3962 MUs 

I t ti 400 kV( 4 Ckt )I t ti 400 kV( 4 Ckt )Interconnection: 400 kV( 4 Ckts.)Interconnection: 400 kV( 4 Ckts.)

PTC signed PPA with RGoB . Validity of PPA : 35 yearsPTC signed PPA with RGoB . Validity of PPA : 35 years



Beneficiaries and SharesBeneficiaries and SharesBeneficiaries and SharesBeneficiaries and Shares

Allocation of power (85% of 1020 MW)Allocation of power (85% of 1020 MW) 
is as under:
– West Bengal : 45%g
– Bihar : 30%
– Jharkhand : 13.48%
– DVC : 6.52%
– Orissa : 5%

15% unallocated share is being given to 15% unallocated share is being given to 
NR States in IndiaNR States in India



TariffTariffTariffTariff

The tariff for both primary and secondaryThe tariff for both primary and secondaryThe tariff for both primary and secondary The tariff for both primary and secondary 
energy is Rs. 1.80 per unit.energy is Rs. 1.80 per unit.
The above tariff will be increased by 10%The above tariff will be increased by 10%The above tariff will be increased by 10% The above tariff will be increased by 10% 
every five (5) years   till the loan is fully every five (5) years   till the loan is fully 
repaid and thereafter @ 5% every five (5)repaid and thereafter @ 5% every five (5)repaid and thereafter @ 5% every five (5) repaid and thereafter @ 5% every five (5) 
years. years. 
RG B t th t f RRG B t th t f RRGoB may earn revenue to the tune of Rs RGoB may earn revenue to the tune of Rs 
7200 Mn per year, once the project is fully 7200 Mn per year, once the project is fully 

i i di i dcommissioned.commissioned.



Salient features of PPAs with Salient features of PPAs with 
BhutanBhutanBhutanBhutan

Wheeling charges & losses upto delivery point is payable by Bhutan.Wheeling charges & losses upto delivery point is payable by Bhutan.

The quantum of energy received by PTC in a month is the actual The quantum of energy received by PTC in a month is the actual 
energy delivered by Bhutan at delivery point after apportionment of energy delivered by Bhutan at delivery point after apportionment of 
losses.losses.

Bhutan raises bill on monthly basis by 10Bhutan raises bill on monthly basis by 10thth of succeeding month.of succeeding month.

PTC makes direct payment to Bhutan within 30PTC makes direct payment to Bhutan within 30--45 days45 daysPTC makes direct payment to Bhutan within 30PTC makes direct payment to Bhutan within 30--45 days.45 days.

The payment is made by PTC in INR through telegraphic transfer.The payment is made by PTC in INR through telegraphic transfer.

There is no PSM and PTC guarantees payment to Bhutan.There is no PSM and PTC guarantees payment to Bhutan.

In case of Tala power PTC has opened a designated account withIn case of Tala power PTC has opened a designated account withIn case of Tala power, PTC has opened a designated account with In case of Tala power, PTC has opened a designated account with 
Bhutan having direct claim on this account for any defaulted Bhutan having direct claim on this account for any defaulted 
payment.payment.



IndoIndo--Nepal Power ExchangeNepal Power Exchange
SystematicSystematic powerpower exchangeexchange betweenbetween IndiaIndia andand NepalNepal beganbegan fromfrom
19921992 afterafter thethe firstfirst powerpower exchangeexchange committeecommittee meetingmeeting heldheld inin NewNew
DelhiDelhi..

ExchangeExchange ofof powerpower takingtaking placeplace betweenbetween NepalNepal ElectricityElectricity AuthorityAuthority
andand UU PP PowerPower Corporation,Corporation, UttaranchalUttaranchal PowerPower CorporationCorporation andand BiharBihar
StateState ElectricityElectricity BoardBoard FromFrom UPUP && UttaranchalUttaranchal powerpower isis exportedexported totoStateState ElectricityElectricity BoardBoard.. FromFrom UPUP && UttaranchalUttaranchal powerpower isis exportedexported toto
NEANEA andand fromfrom BiharBihar powerpower isis exportedexported && importedimported fromfrom && byby NEANEA..

7070 MUsMUs freefree powerpower suppliedsupplied fromfrom TanakpurTanakpur HEPHEP inin IndiaIndia toto NepalNepal asaspp pppp pp pp
perper treatytreaty..

AtAt presentpresent therethere areare 1919 exchangeexchange pointspoints atat 1111 kV,kV, 3333 kVkV andand 132132 kVkV
betweenbetween IndiaIndia andand NepalNepal throughthrough whichwhich powerpower isis exchangedexchangedbetweenbetween IndiaIndia andand NepalNepal throughthrough whichwhich powerpower isis exchangedexchanged..

TheThe powerpower availabilityavailability inin NepalNepal isis expectedexpected toto gogo upup andand theythey willwill bebe
ableable toto exportexport 100100--150150 MWMWpp



IndoIndo--Nepal Power ExchangeNepal Power Exchange

PTCPTC && areare inin advancedadvanced discussiondiscussion toto tradetradePTCPTC && areare inin advancedadvanced discussiondiscussion toto tradetrade
seasonalseasonal hydrohydro surplussurplus availableavailable withwith NEANEA
andand purchasepurchase ofof powerpower byby NEANEA duringduring drydry

hh i li lmonthsmonths onon commercialcommercial termsterms..

PTCPTC di idi i ithith t ti lt ti l b / llb / ll iiPTCPTC discussingdiscussing withwith potentialpotential buyer/sellerbuyer/seller inin
IndiaIndia andand tradetrade likelylikely toto startstart fromfrom OctoberOctober
20072007..20072007..



ConclusionConclusionConclusionConclusion
Power trading is presently based on bilateral agreements Power trading is presently based on bilateral agreements 
and although and although Energy RingEnergy Ring is high in SAARC agenda, the is high in SAARC agenda, the 

h i d lh i d lprogress has remained slowprogress has remained slow

The abundance of natural resources in the region offers The abundance of natural resources in the region offers gg
lot of opportunities for trading in energylot of opportunities for trading in energy

The strategies for promotion of trading can be throughThe strategies for promotion of trading can be throughThe strategies for promotion of trading can be through The strategies for promotion of trading can be through 
carrying out sector reforms, setting up suitable carrying out sector reforms, setting up suitable 
institutional arrangements, joint investment in project institutional arrangements, joint investment in project 
including Environment Impact Assessment (EIA), Private including Environment Impact Assessment (EIA), Private 

t ti i ti l t t i i l i dt ti i ti l t t i i l i dsector participation, long term transmission planning and sector participation, long term transmission planning and 
free exchange of informationfree exchange of information

Where there is a will, there is a way!Where there is a will, there is a way!



THANKTHANK YOUYOUTHANKTHANK YOUYOU


