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. Brief Overview of SARI/EI

Key Drivers for CBET and Regional Exploitation of
Energy Resources

Bhutan _gagt

! Current Status of CBET in South Asia and Future of
CBET In South Asia.

key Issues and Challenges Hydro Power.

Need of Regulatory framework -Regional Regulatory
Guidelines

. Way Forward
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Program has consistently strived to address 8 SAARC COUNTRIES

energy security in South Asia by focusing
1) Cross Border Energy Trade

2) Energy Market Formation and

3) Regional Clean Energy Development.

SARI/EI-Phase IV (2012-2017): Key Outcomes.
Three Key Development Outcomes:
1. Coordinate policy, legal and regulatory issues.

" Bangladesh

2. Advance transmission interconnections.
3. Establish South Asia Regional Electricity Markets.
First Three Year of the Program is Completed.

Demand Driven ‘Bottom Up’ Approach
Maldive

‘Sri Lanka

IRADe, a regional organization, is implementing partner

Regional Enerev Cooperation-RRGs for CBET & Hvdro Power Development in SA/SAARC Workson/ Nepal/ Raiiv/SARI/EI/IRADe
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Project Steering Committee (PSC) is the apex
body of the program and provides overall
strategic directions.

PSC members consist of government
nominated Senior level officials from the
country governments,

SAARC, ADB, Independent Energy
Experts/Diplomats.

. Intergovernmental Task Forces: Task Force
Members are represented by government
nominated members from Regulatory
Technical , market related institution of each SA
countries.

,
5
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Project Steering
Committee

Highly Consultative and
Participative Approach

I | I
TF-1-Coordination of

Policy, Legal and
Regulatory Issues

TF-3-South Asian
Regional Electricity
Market

TF-2-Advancement of
transmission system
interconnection

»TF1: Coordination of Policy, Legal and
Regulatory issues

> TF-2: Advancement of transmission
system interconnection

»TF 3: South Asian Regional Electricity Marke-

er Development in SA/SAARC Worksop/ Nepal/ Rajiv/SARI/EI/ RADe
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SAARC Framework Agreement on Energy (Electricity) Cooperation

|

Harmonizatio Assessment
n of Grid of trading
Codes Potential

Undertaken as

part of the TF-1

and has been
Published

Susao O Smmsiess

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/ Nepal/ Rajiv/SARI/EI/IRADe
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: o : Future Activities to implement Task Force
¢ 4 Study -1: Study on Review of policies, regulations and laws, Recommendations

eparation regulations etc. (15t Report on Regional Regulatory Guidelines and 2 S uilding ¢ 4 Develonine a Whi
: 2 : ) _ o uliding consensus an evelioping a ite
Report on Suggested Changes/Amendments in Electricity Laws, Regulation and Policies TR ) G ST eI i) o kA

Published. Regulators (SAFER)

. Development of Standard set of

yuntries ( Study has started-Ongoing) ﬁ;g;ig”;;sérr &C for grant of trading

. Regulatory Guidelines & Model Regulation
for domestic power Market Development.

. Pilot Market: Mock Exercise for SARPEX.
Development of Market Rules.

. Development of an appropriate regional
dispute settlement mechanism for

4 Study 1: “Assessment and recommendation of commercial terms & conditions promoting CBET.
Cross Border Electricity Trade (CBET) and suggesting the model Of Power
xchange in South Asian region” ( Draft Report Prepared — Ongoing)

. Technical Advice to Regional Regulatory
Institutional Mechanism under SAARC.

, . . . *  Whit tion of institutional
{ /Study 2: Implementation of Pilot Market — Mock Exercise for SARPEX ( e T s e

)R finalized ) Transmission and Generation planning and
system operation.

Regional Energy Cooperation-RRGs for CBET & Hyvdro Power Development in SA/SAARC Worksop/ Nepal/ Rajiv/SARI/EI/IRADe



Iintegrated Research and
IRADe Action for Development

USAID SARI/EI]

FROM THE AMERICAM PFPEOPLE

Regional Energy Cooperation-RRGs for CBET & Hvdro Power Development in SA/SAARC Worksop/ Nepal/ Raiiv/SARI/El/ IRADe



TETAT g".

(EZHruUusAalD
FROM THE AMERICAM PEOFRPLE

SARI/E]

S

Iintegrated Research and

IRADe Action for Development

South Asian Power Sector. Total Installed capaaty of around
3,42,820 MW.

rhanistan: Small Power system (1341 MW), Electricity Imports high,
lro Dominated.

hutan: Small Power system (1614 mw) Hydro Dominated, Surplus
dro , Exporting to India. Leading Exporter of Hydro Electricity

angladesh: Gas Dominated, Resource Constraints, Imports
bctricity from India and in future will remain as a Importing
puntry. Leading Importer of Electricity.

ia: Large Power System, Coal Dominated, reducing deficits, long
s electricity demand are huge and potential large market,

tricity importing and exporting nation. Large Renewable Capacity
ition.

pal: Very small power system (765 MW), Hydro based, very high
cits, Importing Electricity from India , Potential for Larger exporter
ydro Electricity and importer of electricity in Short/Medium Term.

Sri Lanka: Hydro dominated but the flex mix is changing, High peak demand.

Installed Capacity (MW)

Afghanistan 1341
Bhutan 1,614
Bangladesh 12,071
India 298059.97
Nepal 765
Sri Lanka 4050
Pakistan 24,829
Maldives 90
Total 3,42,820
Source : Compiled form various sources PGCB, DGPC,CEA,Annual Report NEA, Status of Industry Report
NEPRA, Task Force 1 Report IRADe Report on CBET south Asia: Challenges and investment
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Regional Resource Potential: Hydro Potential :350 GW !

Coal Qil Natural Gas Biomass
(million (million (trillion cubic (million
Country tons) barrels) feet) tons)

B AT
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440 NA 15 18-27 25
utan, Nepal, Pakistan,India, 30,83, [ 2 0 0 26.6 30

,150 GW respectively. 884 12 8 0.08 0.33
T 90,085 5,700 39 139 150

pal and Bhutan can build exported | Maldives [NV 0 0 0.06 0
iented hydro plants | nepal RV 0 0 27.04 83
DEEE 17,550 324 33 NA 59

NA 150 0 12 2
108,961 5,906 95 223 349.33

Source: SAARC Secretariat (2010) for Bangladesh, Bhutan, India, Nepal, Sri Lanka; CWC (2005)
for Indian States and WAPDA (2011) for Pakistan

ificant Coal deposits in India and
istan.

Renewables Bangladesh India Nepal Bhutan Pakistan

| deposits in Bangladesh yet to be
loited. Solar Power 3.8 -6.5 4-7 36-62 | 25-5 |53 NA
(Kwh/sg. m per day)
on to the conventional energy resources,
there is huge renewable energy resources like
solar and wind. .

Wind (MW) limited potential [ 151,918 | 3,000 4,825 24,000 25,000MW

Regional Energv Cooperation-RRGs for CBET & Hvdro Power Develooment in SA/SAARC Worksop/Nepal/Raiiv/SARI/EI/IRADe
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Key Drivers for CBET and Regional Exploitation of Energy Resources

Low per Capita electricity Bangladesh :Power
consumptions Nepal and Bhutan . hortages, Large Suppressed

Electricity Shortages. Large hydropower resources; Demand, heavy reliance on
Poor access to electricity. Nepal experience severe SIEMESE TR EES At
Optimal utilization of energy power shortages . .plans for large coal power
e Economic benefits of Trade - ldevelopmentssT

e

Fostering Economic Growth
and Regional Integration | India

Resource Crunch High demand growth, coal
Opportunity to create a ' power dominated, coal
regional electricity market. shortages, power deficits,
Seasonal complementarities ~ significant advances in clean
in power systems of South / energy development
Asia

'*mm.ilcumpltmmrin l;mu.ﬂ eyatems o South Asla - ‘I.qutlh Eleetrtelty Load Praffles scross South Asian Grids

ss to Electricity (%) Per Capita Electrcity Consumption ( Kwh/Capita) el [Seotomber [Oitcker |Noverb el —y—

3065 L«?:F'r
150
100 40 72 75 63 674

lindii - Hosth
fincid- West
ki

indli- South

Source: SARI/EI Source: World Bank database 2012 W Source: World Bank-2015



Benefits of Cross Border Electricity Trade and Regional Hydro

Power Development

System reliability.

Technical and Economic and Environmenta Market Regional Hydro Regional
Operational Financial 1 Benefits: Dev. Power Dev. Stability
e ——

v' Optimum v' Power v" Reduction in v’ Bringing v' Flood Control v Regional
Utilization of availability at Cco, Resource | IMEICINT 14 Stability
Energy competitive emissions s to the v Multi-purpose
Resources. price v’ Less Impact Market. use of the
Energy security v" High export Silberellen v Market resource
due to large trade income Global Develop v Facilitates
p(.)551b.1l?t1es v’ Avoided environment ment regional
DlverSIfl_ed : generation v' Renewable v’ Efficient governance
genera.tlol.l mix capacity and Prici v’ Strategic
Reduction in Load T&D Energy ricing Devel .
Shedding S Development evelopment Hydropoer Benefits
Reduction in v' Less exposure v ¥mpro.vement Contributon
spinning to volatile in Social
reserves international Indicators
Management of energy prices y
peak energy
deficit

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/Rajiv/SARI/EI/IRADe
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Current Status of CBET and Trading Potential

Regional Energy Cooperation-RRGs for CBET & Hvdro Power Development in SA/SAARC Worksop, / Nepal |/ Raiiv/SARI/EI/ IRADe
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Current India-Nepal 330 MW Year Annual regional Cross

Current India-Bhutan1542 MW il o o
: BHU':'AN Border Electricity Trade

Pu al,a -:_hl
.;.;12.Jﬂ\-139

potential

2015 to 2020 ~6 BU to ~20 BU

2025 to 2034 ~108 BU to ~260 BU

Current India-Bangladesh 600 MW

P~

Total CBET
in SA
2472 MW

LEGEND Note: 1. This trading potential has been calculated by accounting India, Nepal, Bhutan, Sri Lanka,

Existing Pakistan and Bangladesh. 2. The above trading potential is based on the base case scenario.

dia=> Bangladesh India-> Nepal

Source-SARI/EI Task Force 2

o TaIay I.8U INR/RW NVVNL: 2.40-2.86 * Treaty/Bilateral: Current 5.40
1%t year (now 1.98 INR/KWh (Aug’14-May’15) INR/KWh
INR/kWh) * PTC: 4.26-5.00 INR/kWh | < PTC: 4.55, 4.35, 4.30, 3.75
* Dagachhu: 2.40 (Dec’13-May’15) INR/kWh (FY11-FY14)
INR/kWh for 1+ year « Tripura-Bangladesh « NVNL-NEA PPA (80 Mw) INR
in 201
Capesigols) Rs 5.50 per unit 3.44

Regional Energy Cooperation-RRGs for CBET & Hvdro Power Development in SA/SAARC Worksop/Nepal/Raiiv/SARI/EI/IRADe



h: Developed by Rajiv. Date Source: The IESS, 2047 ,Niti Ayog (Erstwhile Planning Commission) ,GOI

Source: The IESS, 2047 ,Niti Aayog (Erstwhile Planning Commission) ,GOI
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Regional Transmission Capacity by 2033-34,2040

Inter-Regional Transmission Capacity (upto 2033-34)

{including SAARC Exchanges)

s Border Grid
All figs. In MW rrconnection
anisian acity by 2040

ross boraer IX Capacity
by 2034

PAKISTAM

G490
2 1 l}l:'%:l

WR SIJDBIZI

I5000

2000
5720
1znan
anuu
40000
LEGEND

I-R Trans. Capacity, irn WNIW

: Existing (June, 2014}
1000 Ernd of 13th Plan [2021-22)
1000

Ernd of 14th Plan [Z0256
I SRI LANHAI

End of 15th Plan (2031-32)

End of 2033-34

an Plan Twanty Years (2014-20348) and Avthor'
minsion l_.ua iry (132 :.::I.-Ip;:”'

Souwircal MaP Gel, Parsgective Tranamissd E mhEeesimanls fos
278 MW of Tranar

1200 MW{Dhalkebar-Mussfaspur 200 KW Lina)

All Fig are
Significant Transmission System Interconnection ( Both AC and DC) are

being Planned and Proposed. Bangladesh is in the process of Planning

to Import around Apprx. 6000 MW by 2034 (pmsp 2015-ICA Presentation,4t June,2015) Source: How Much Could South Asia Be ity Cooperation and Trade, World bank
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Hydro Power Project : Not been easy to Crack

* Globally, around *19% of the potential
has been developed.

 However ,countries which have actively
developed hydropower , has been
benefiting successfully - 99% generation
come from Hydro in Norway. 84% in
Brazil

* South Asia, only 15% of the resources
has been developed. Nepal and Bhutan
have developed 1% and 5% of their
potential. India 29% of their potential.

* Mismatch Plan Vs Achievement: India
on an average 50 % target ahs been
achieved.

e Bhutan like to achieve 50 % target i.e.
5000 MW by 2020.

300 Leading Hydro based Country and Share of hydro in total
Generation

150

9

100

50

FNA [ & 0

China Brazil USA Canada Russia India Norway Japan France ltaly

Source: IHA, 2012 and IPCC, 2011
Hydropower’s share of total generation (%)
South Asia Hydro Potential Tapped ( only 15%) 329330 20

70
60
50
40

I Installed capacity (GW)
400000
350000
300000
250000
200000
150000 30
100000 20
50000 25098 . o , 10

o x> S o
& & & & &

‘\ I & & S
+“ mmmm Potentialé? GW EEETH Potential Tapped GW e %Potefftial Tapped.

India-Hydro Power- Plan Vs Achivement

20000 60
15000 46
7 40
10000 — 886 30
26
538 20
5000 3428
o ’
o . e [ 0
8thPlan 9thPlan 10th Plan 11th Plan 12th Plan
(1992-93 to (1997-98 to (2002-03 to (2007-08 to (2012-13 to
1996-97) 2001-02) 2006-07) 2011-12) 2016-17)
B Targets I Achievements % Achivements
(MW) (Mw)

Geological uncertainties / Natural
Calamities

Land Acquisition / Environment and
Forest issues

Rehabilitation & Resettlement / Law &
order problem & Local issues

Difficult Terrain, Poor Accessibility &
Limited working season

Contractual problems / Delay in award of
works.

Poor performance of Contractor-
Inadequate mobilization of man/
machinery, inadequate experience,
labour disputes etc.

Funds constraints with developer/
contractor

Delay in supply of major equipment /
Delay in arrival of foreign engineers/
technicians

Inter-state issues (India)

Delay in power evacuation arrangement

While there are Challenges, but continuous development is the key to success of hydropower development.

& http://www.iea.org/publications/freepublications/publication/hydropower_essentials.pdf

** Till 31.10.15 6746 (62%)-Estimated
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Key Issues related to of CBET Hydro Power Projects:
Investor/Lender and developers perspective




Key Issues related to of CBET Hydro Power Projects:
Investor/Lender perspective

Political and Social stability, Legal , Regulatory and Country Risk
Absence of Regional Regulatory Framework
Overall business operating environment, Overall Tax environment

Policy & Regulatory Risk

v'Geological uncertainty , Statutory clearances
v'Land Acquisitions , R & R Policies

v’ Evacuation Infra .
v'Forward linkages :Sale of power ﬁ
v'Promoters financial strength
v'Capability to bring equity

v'Sound DSCR, Credit rating

R v'Business History & experience of promoter
Protection of

Investment

v'Risk Profile & Project
Viability

v'Developers/Promoters

Creditability

Project &
Developers Risk

Investment protection agreements
v'  Sovereign Guarantees
v'  Credit Guarantees

v Investment Guarantee Instruments

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/Rajiv/SARI/EI/IRADe



Key Issues related to of CBET Hydro Power Projects:

Investor/Lender perspective: Commercial Viability of Power Sector

. T Aggregate losses of Indian State utilities
v'"Commercial Viability of Power Sector ggregate losses of

Z007-08 2008-0% 2009-10 2010-11 2011-12

a
10,000
20,000

v'Creditworthiness of the Buyer o
£ co0e0
- . o —
v'Revenue gap and Financial health of s — e ——————
D i S c o m S . # Aggregate Losses (w/o Subsidy] @ Aggregate Losses (with Subsidy Received Basis)
. Revenue Gaps ( Rs/Kwh)
5.04 5.15
5 -
v'Balancing the Commercial and social .
aspects of the SA power sector. o
1 -
v'In long run can impact CBET R B i) N 14
M Average cost of supply (Rs/Kwh) H Average revenue
(without considering subsidy booked)
1 Gap without subsidy Gap with subsidy

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/Rajiv/SARI/EI/IRADe



Need for Compressive Framework for Hydropower Development in

South Asia : Developers Perspective

Incentives offered to developers

Fiscal benefits - Tax holidays
Concessional interest rates
Incentives — Export incentives,

T

annnns » Policy drivers and inhibitors

: * Repatriation of profits and tax
on expatriates income

*  Minimum capital requirement

* Protection of foreign

Exemption of electricity duty and investment
excise duty * Qutward direct investment
 Rebates on land cost Compressive * Limits on foreign equity
Framework for participation
Hydro Power & = =
Development v
Cross border power trade
* Guidelines/ procedures/
PPP attractiveness P Legal , Regulatory frameworks for undertaking CBET
e Contractual framework : issues : projects
* Risk-reward profile = «--r-eee :  Technical challenges - grid code

For investment protectifnn

* Dispute settlement méchanism
e Contract enforcement
 Political insurance

* Regulatory framework

* Royalty regimes
e Key drivers

* Transmission pricing framework

* Open access rights

* Deviation settlement mechanisms
* Regional regulatory framework

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/ Rajiv/SARI/EI/IRADe
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Accelerating Responsible Hydropower Development in South Asia: Policy
Making Perspective




Governance
framework

Benefit S
Mechanism

Facilitate
investment
= _
Facilitate .
Market Regional Power market

Developmen Regional Trading Platform
Commercial Pricing of Non Energy Benefits

Tech.ical
Capacity

Developme it I _
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Non Enerqy Benefits of Hydropower in South Asia: Policy Making Perspective

@PHigh Renewable Energy Growth in SA power system needs a flexible, fast
esponsive with Demand response SA power system.

India-Massive Renewable Energy Growth 175

.: oth reservoir and pumped storage hydropower are flexible sources of
lectricity that can help in handle the variability of other renewable energy
such as wind power and photovoltaic electricity.

55

Renewable Capacity in GW
=
=]
!

50 +°
T T T
2002 2007 2012 2017 2022

Wind msmall Hydro ®Biomass M Solar @ Storage hydropower (including pumped storage) represents 99% of the
orld’s operational electricity storage.

. ydro share in India has been declining over the years (45% in 1970 to Apprx

1000 5% in 2015)

500

@Fin terms of National Electricity policy, spinning reserves at 5% of the

stalled Generation Capacity of around 272 GW works out as 13600 MW.

2015 2016 2017 2018 2019 2020 2021 Total

Solar mWind m Biomass [ Biogas M Hydro

Sri Lanka to Increase the share of electricity generatio
from renewable energy sources from 50% in 2014 t
60% by 2020 and finally to meet the total demand fro
renewable/other indigenous energy resources by 2030.

-Regional Ancillary Market- India Has started ancillary market recently.
*Using the Demand data of 7 years from 2008 to 2015, variability of All India Demand taking

15 minute variations of the All India Demand met was studied. The variability and the statistical index of 3o suggests. Technical Committee for "Large

' Need of *tertiary reserve of at least 7000 MW and second
he order of 2500 MW.



=" USAID

2
L E.ii-___ia:f FROM THE AMERICAN PEOPLE

Hydro Power Can Provide Regional Balancing

(As on 18th Feb, 2016)
[0) o,
8.4% 2% 0.3%

13.4 ‘

14.7%

m Coal
Gas M Nuclear

All India Installed Capacity = 288 GW

B Renewable
m Qil

Integrated Research and
g IRADe Action for Development

Projected All India Installed Capacity = 535 GW

6% 2‘

33%

B Coal mHydro ®Renewable

(Prg}ieggon 2022)

7%

Gas M Nuclear mOQil

SARI/EI

Hydro Power
Regional Balancing

27 GW Jaisalme
Complex

34 GW Kutch"Comple

44 GW Mahuir
Satara & Sangali ¢

e f ."‘
"‘ s

;
T

Tamilnadu
ayathar Compl

Kondapuram C % sz

.

19 GW Karhatakg
Chitradurga Compl
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Market development
for CBET
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Back round and Approach of the Regional Regulatory Guidelines

BaCkground-Regional Regulatory Guidelines is one of the outcome of the TF-1 study on Review of

Electricity Laws, Policies and Regulatory framework of SAC to identify critical requirements of CBET and
recommend changes/amendments therein for consideration of the SA countries. CoE

. Q to promote CBET
OO
S )evelopment of @

International Power . Regional noadm
Pools and developn
identification of key Identification of Regulatory harrﬁo

ingredients of CBET Best practices wr.t Guidelines for framework ror oL
CBET
/

Current status in member countries w.r.t
identified ingredients

Suggested changes/
amendments in the EL&R&P of

bcommendations for SAC
l on best practices identified
& Risk Analysis

Europe, Nord Pool,SAAP, West Africa,
GCC, Georgia-Turkey, SEIPAC,GMS,
Central Asia-South Asia( CASA)

ooperation-RRGs for CBET & Hvdro Power Development in SA/SAARC Worksop/ Nepal/ Raiiv/SARI/EI/ IRADe
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Key Challenges -

1. Political Conesus : Regional Cooperation and Recognition of
CBET/Trade in the National Policy, Law

2. Government Commitment & Policy Coordination

SARI/EI]

International Review : Key Challenges and risk for CBET

‘—

3. Financial Challenges, Investment , Financial Viability

4. Mechanism of Inter-connection
5. Market form of Trade
6. Regional Cooperation on Regulatory and Contractual Aspects

7. Open Access in Transmission

8. Transmission Charges/Pricing ]

9. Transmission Plan

10.Commercial Mechanisms to Settle Imbalances

11. Dispute Resolution

=

Iintegrated Research and
IRADe Action for Development

Motivation behind these challenge is to address the '
typical Risks in Cross-Border Projects.

What are the Risk?

Regional
Power System/
at AU ¢ Commercial
Initial Security Risk Construction Risk
Stages. Risk
Supply Risk
/ »
X Pricing and
-3 legal & Cross Payment Risk
el I ; E‘ Reg:'latory Border
€giona 9w IS Electricity <\ -
=8
IAHCARAE | I
Y Dispute
and Mature Resolution
Stages Risk Exchange
Rate Risk
Currency
Transfer
Restriction Funding Risk ~ Financial Risk

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/ Nepal/ Rajiv/SARI/EI/ IRADe



T '?._"“ﬁ

{(ZyUSAID SARI/EI S

d.n..f FROM THE AMERICAMN PEOFPLE

L

Integrated Research and
IRADe Action for Development

Ipl

Regional Regulatory Gwdellnes
> Context

» Preamble
» Purpose of Guidelines

» Summary of Guidelines
» G1: Licensing for cross border trading
» G2: Open access to transmission network
« G3: Transmission pricing regime
» G4: Transmission planning
» G5: Imbalance settlement mechanism
« G6: Harmonization of Codes
» G7: Dispute Resolution

« G8: Duties and tax regimes

» Implementation of Guidelines

e i t\‘(‘) %o fﬁ’ A
. .. ES To. o e o t%\_é; F'é‘" _1_%’—?._,5 "J
RGs for CBET & Hydro Power Development in SA/SAARC Worksop/ Nepal/ Rajiv/SARI/EI/ IRADe st 2 e B *g m#_




Integrated Research and
IRADe Action for Development

W J‘F FROM THE AMERICARM PEOPLE

(= USAID SARI/EI

Context of Regional Requlatory Guidelines

Context of the gmdellnes Existence of political will and consensus is evident from the IGFA

» CBET in the region is largely on bilateral basis

and is limited The SAARC Inter-Governmental Framework

Agreement (IGFA) for Energy Cooperation, signed by
Foreign Ministers of the eight member states provides a
strong basis for ensuring consistency in certain
identified areas of trade as follows

* Article 4 (Duties & Taxes)

* Articlell (System Operation and Settlement
Mechanism)

* Article 12 (Transmission Access)

* Article 15 (Regulatory Mechanisms)

» This is set to change with several new
transmission interconnections being proposed
that will enable greater integration of power
systems in member countries

» Harmonization/coordination of EL&R&P
framework is a critical requirement

» The agreements/guidelines needs to recognize

the diversity in countries It is important to provide actionability to the Articles by

defining them into operating rules and common
guidelines w.r.t CBET transactions

» Be compatible with respective country’s EL&P&R
framework

The guidelines are based on the review of the existing CBET transactions and the existing laws, policies and regulations and

review of international experience of various power pools

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/ Rajiv/SARI/EI/ RADe
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Preamble to the Regional Regulatory Guidelines

T

% These regulatory guidelines apply to CBET among the South Asian countries.

s These guidelines are non-binding in nature and are aimed to provide national regulators of SAC with a
consistent set of guidelines applicable to CBET

% The guidelines deal only with limited areas where need for such common guidelines has been felt by the SAC
and are not meant to be comprehensively dealing with all matters related to CBET. For all other purpose,
respective national regulations, rules and guidelines shall apply.

% Appropriate Institutional Mechanism is required for facilitating and working towards enabling the guidelines
and facilitating the required changes to be made in the national regulatory framework. Such entity shall work in
close coordination with the National Energy/Electricity Regulators and SAARC for the same. Study has proposed a
Forum i.e South Asia Forum of Electricity SAFER for the Coordination, and facilitate the implementation of the
RRGs.

4

L)

% In countries where regulators do not exist, the responsibilities shall rest with relevant ministry
and/or empowered entity .

e, B
e 9.9, e
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Purpose of Regional Regulatory Guidelines

Specific aspects requiring consensus through

hose of the guisgli common operating principles

Regional
Regulator
Guidelines

1. Licensing for cross border trading
2. Open access to Tx network
3. Transmission pricing regime

4. Transmission planning

Provide road
for action an
decision maki
respective
country

Imbalance settlement
mechanism

6. Harmonization of Codes

7. Dispute Resolution

The flexible nature of the guidelines and focus on specific

aspects of CBET, would permit both the guidelines and the

national regulatory framework to co-exist for a reasonable
period of time.

8. Duties and tax regimes

o1

! = e 243 o
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Guidelines

1 icensing for CBET: (Important Regulatory Tool for Trading)
Recognition of Trading as a separate licensed business activity

» Grant of license for CBET through a well defined process

* License requirements and the underlying rules/limitations

Open access to transmission system: (Competitive Market)

« Setting of fair rules and procedures for non-discriminatory open access

+ Modification/amendment of applicable regulations and gradually legally binding
provisions

» Defining application process, eligibility criteria, priority order and nodal agency for OA

lonal Regulatory
Guidelines

ansmission Pricing: (cost reflective & efficient)
Transmission pricing mechanism based on a country’s requirement and acceptability

» Setting up principles and mechanism for determination of economically efficient transmission
pricing regime and gradually adopting methods based on the concept of location specific pricing

« Adoption of tariff framework in respective country power system through enabling regulations

Transmission Planning: (coordinated Regional Planning)

* Development of a regional coordination forum of National Transmission Utilities to coordinate between Member Countries on
transmission planning aspects

+ Development of a database of information that enables coordination and cooperation towards transmission planning

* National Transmission Plans to also include details of cross border transmission lines (specifically for CBET) & associated
infrastructure

» Sharing of the national transmission plan at the regional level and progress towards developing a regional level master plan



Briet Summary of Regional Regulatory Guidelines

SIMllmbalance Settlement: (transparent common procedure)
 Member Countries to develop a common set of procedures for Imbalance Settlement for CBET transactions

« This will include preparation of scheduling, dispatch, energy accounting and settlement procedures for
both AC-AC & AC-DC interconnections in the region

abmi = -t

Harmonization of codes: (safe and reliable regional integrated system operation)

« Harmonization through formulation of guidelines on technical standards for interconnection
of power systems on aspects related to voltage standards, frequency tolerance, thermal limits
etc.

« Sharing of technical characteristics and system specific data among the member countries
* Rules on metering standards, communication technologies, Protection Schemes etc.

Guidelines

\.

Dispute Resolution: (transparent and fair legal framewaork)

» Dispute Resolution process should primarily be in accordance with the agreements or through
amicable settlement

» Referring the disputes to the SAARC Arbitration Council in case the member countries are
unable to resolve disputes through amicable settlement.

Taxes & Duties: (for fostering investment and removing trade barriers)
» Countries to gradually move towards a zero tax regime




Implementation of Regional Requlatory Guidelines

The proposed regional regulatory guidelines shall be implemented in a phased manner

|

: s 2
I Stage 1- Stage 2: Stage 3: Stage 4.

! ge L. ication of changes/ tion of new orders Regional Regulatory

o Endorsement of Guidelines : : A

; by National Regulators amendments in National and changes/ amendment Guidelines updated and

I Regulations w.r.t CBET adopted for CBET

I \_ J

Guidelines proposed are in the
form of a non-binding
framework guiding CBET.
Gradually a legal status will be

National Regulations or the
proposed regional regulator
guidelines will be updated
or modified to ensur

National Regulators/
Empowered entities shall
identify changes required in
the national regulations

lar updation and
ovement in guidelines

accorded to the Guidelines. consistency . option by National
I I ! Governments giving a
Regiona Regulatory |, Legal status
The Guidelines are flexible | | SN@Nges proposed as part | | o iiciines will be updated |
: - of this study are also : ) I
with limited focus only on referred for makin basis other studies |i o
specific aspects of CBET 91 | undertaken in the due| Becomes Dbinding on all
necessary amendments course I CBET transactions
|

The above steps will require consensus building and hence will need to be facilitated through a strong
sponsor. The study proposes South Asia Forum of Electricity Regulators (SAFER)/ any other appropriate e ‘
institutional mechanism to manage this process or any other appropriate institutional mechanism . =




International Best Practices on Regional Regulatory Institutional Mechanism.

ECOWAS Regional
Electricity Regulatory
Authority (ERERA) in West
Africa.

ACER

."\;._.i ncy for the C sooparation
ni Encrgy Regulators

(Regional Power Trade
Coordination Committee)

RPTCC |

ional Electriity Regulnters Asseiation of Southern Africa

RPTCC in Greater Mekong
Subregion

Ensure the
interstate
exchanges
appropriate

regulation of
electricity

and to give
support to

ACER in European Union RERA in Southern Africa ( SAAP)

Responsible for Cooperation

|
|
1
1
|
High level body responsible for , ©On regulatory & contractual
:
|
1

coordinating and guiding the
market development

recommendations to national
energy regulators, transmission
system operators

national regulatory bodies
or entities

aspects through common set

of regulatory guidelines

|
|
|

Issues non-binding opinions and
|
|
1 of the Member
|

| T —_—_————————— L e e e e

| o Fosters cooperation among ﬁ H===S===.==.===B==.====I======d=n Regional Guidelines for o Framework  for  cross
I European energy regulators, I | ° p_eufylng asic ruies and regulating cross-border Border Electricity trade.

I Ensures market integration and o YL Ellines _for Pl EEre | ower trading. R

i © . 9 Il among Parties I P 9 Regulatory coordination
| harmonisation of regulatory Il L ! Making Compatible and harmonization of
I frameworks. | | o Providing ~ recommendation | regulatory decisions regulation

| o Formulates Framework | | for the overall policy and day- | . _ / SR

" Guidelines related to regUIation H H to-day management of regiona| H ApprOVIng CIrOSS-bOI‘de.r @) Va.riOU-S regUIation and
I on System operation, || power trade; ” agreer_nents in transit guidelines related to _the
| connection and capacity T e— e g countries system _ Operation,
| allocation etc. leads to network | Promoting transparency in transmission tariff etc.

" codes. H the regulation of cross-border

I'o Harmonization of Transmission trading

tariff
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Way Forward

 SA GDP Growth 6%, One of fastest growing region in the world.

* Low per capita :Need to increase for economic growth , quality of life and sustainability and
stability of the region.

* Non-Energy Benefits of Hydro needs to be captured in the context of Renewable Energy Integration
and Grid Balancing. Need build "Market Mechanism

* Political Consensus backed by a Regulatory framework is the key to the success of CBET in the
Region.

* Harmonization/coordination of policy and regulations.
* Regional settlement mechanism for Cross Border Transaction and Dispute settlement mechanism.
* Regional Transmission master plan for CBET.

* Institutionalization of the CBET framework: Regulatory Forum for Coordination of Regulations and
Forum of Transmission utilities etc.

* Investor friendly framework guidelines are important for sustainable exploitation of the energy
resources and protection of investments.

* Competitive Regional Power market.

e Potential to contribute significantly to mitigate climate change and Co2 emission in the region
through development of Hydro power.

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/ Nepal/ Rajiv/SARI/EI/ IRADe
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India :
I Currently electricity trading is licensed activity in India i.e. for Domestic electricity trading and is governed by
CERC regulations Procedure, Terms, and Conditions for Grant of Trading License and Other Related Matters
(2009).

Bhutan : In Bhutan-The Electricity Act of 2001 recognizes export and import of electricity as licensed activities.
The BEA issues licenses and monitors the performance of the licensees to ensure compliance with the provisions of
Acts, Regulations, Standards, Codes, etc., For instance, the Bhutan Electricity Authority (BEA) has granted license to
Dagachhu Hydropower Corporation Limited (or Licensee) to carry out the activities of construction, generation,
supply, and export.

Bangladesh: The Bangladesh Electricity Regulatory Commission Act of 2003 does not mention export and import
of electricity as a licensed activity.

Other SA countries do not have any trading licenses regimes.

| On CBET front, currently trade is happening through Nodal Agencies (traders) such as PTC, NVNL
/| Nepal and India-Bhutan.

Regcional Enerev Cooneration-RRGs for CBET & Hvdro Power Develooment in SA/SAARC Worksop/Nebnal/Raiiv/SARI/EI/IRADe



Regional Regulatory Guidelines: Guideline 1-Licensing Cross-border Electricity Trade

Activities, Imports And Exports

T ——
Guideline 1: Licensing Cross-border Electricity Trade Activities, Imports And Exports

Accelerate the Implementation
of SAARC Framework
Agreement on Energy

(Electricity ) Cooperation

Rationale

Since countries have different licensing rules and procedures, a harmonized licensing framework
ensures that licensing does not restrict entry. It provides regulatory tools that helps regulators to keep
an oversight of the market

Article 13-Facilitating Buying and

H Member countries shall aim to recognize CBET as a distinct licensing activity through Selling Entities Member States shall
amendments in existing laws or regulations or through enactment of enabling regulations enable Buying and Selling Entities to
SRS E S a engage in cross-border electricity
REGIONAL REGULATORY GUIDELINES N H 1 I 1 H 1 tradlng SUbJeCt to the IaWS and
0TS atl_onal regu_lator_s to define the_procegs of obtaining and issuing licenses for CBET regulations of the concerned
subject to their national Legal & Policy requirements Member States.

SOUTH ASIA REGIONAL INITIATIVE FOR
ENERGY INTEGRATION (SARIE)
(Task Foroe-1 Repor)

include ,  Techmnical & Financial of PTA-India—NepaI

L SEmeESE T
Transparent procedures - ARTICLE-IV-The Parties shall allow
| the authorized/licensed electricity
producers/ buyers/traders of each
country to engage in cross-border
electricity trading, including that
through Power Exchanges, and to
ross-border transmission
s as per the laws of the
respective country.

The license shall impose conditions to comply with prescribed planning and technical
standards and may also require the licensee to provide specific information as deemed
necessary by the regulator/designated entity

In the absence of the regulator, grant of license shall rest with relevant Minis
Government body. Summary to be made public




Background: Guideline- 2 of Regional Regulatory Guidelines-

Non-Discriminatory Access to Transmission Network is one of important
requirement.
Open Access : Possibility for any party selling or buying electricity to use Transmission
systems:

1. Without discrimination

2. Subject to transparently formulated system-security constraints

3. Against payment of adequate fees.

In CBET, non-discriminatory access to their respective transmission systems
Increases opportunities for any party to sell/buy electricity at a cost-reflective
fee and to take advantage of the load and time diversity and contribute to better
utilization of resources.

Cross-border transmission interconnections with freedom of access is a critical
instrument of integration of the national electricity markets, or “market coupling
(European Union). Open access is also one of the key to free and fair electricity
market and facilitates better integration of two or more power systems (Europe).

OA has been recognized through Protocols, Supplementary Acts (WAPP), Strategy
Documents (GMS), Operational Manuals (SAPP).

Open Access is also an essential element of introducing competi
markets and increasing their efficiency.

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/Rajiv/SARI/EI/I

Accelerate the Implementation of SAARC
Framework Agreement on Energy
(Electricity ) Cooperation

v Article 12 :Transmission Access

Member States shall, for the purpose of cross-
border trade, enable non-discriminatory access to

the respective transmission grids

v' Article 6 : Promoting competition

Member States shall encourage the process of

opening up of electricity sector guided
by respective national priorities with the aim of
promoting competition.

Accelerate the Implementation PTA-India-
Nepal
v'Article 2 (B) The Parties shall allow non-
discriminatory access to the cross-border
interconnection(s) for all authorized/licensed
participants in the common electricity market

Tramamitsiam Conupamy
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Currently, it is only in India, Bhutan, and Bangladesh that specific provisions related to Access/open access exist ,however

comprehensive framework/guidelines/regulations exist only in India, whereas Afghanistan, Pakistan, Nepal, and Sri Lanka
have not yet introduced specific provisions .

India through EA 2003 has mandated open access for inter- as well as intra-State transmission lines. The Regulatory
Commissions (CERC and SERCs) provide a facilitative framework for non-discriminatory open access through enabling
regulations.

Bangladesh- POLICY GUIDELINES FOR ENHANCEMENT OF PRIVATE PARTICIPATION IN THE POWER SECTOR, 2008 :

PGCB and all Distribution Licensees shall provide non- discriminatory open access, to their transmission and/or distribution
system for use by any Generation Licensee subject to payment of transmission/distribution wheeling charges determined by
BERC.

Draft Electricity (amendment) act, 2012 requires the Bangladesh Electricity Regulatory Commission (BERC) to introduce,
operate, and maintain an independent, fair, and competitive market structure for the bulk trading of electricity in the country
and take necessary measures to facilitate a smooth transition from the single buyer system to the open market system in
consultation with the Government of Bangladesh. While the Act mandates the transmission utility, Power Grid Corporation of
Bangladesh (PGCB), to provide non-discriminatory open access to its transmission system for use by any licensee or generating
company on payment of the transmission charges, it also directs the Commission to issue necessary regulations in order to
ensure open non-discriminatory access by all the concerned parties to the grid system in Bangladesh.

In Bhutan, the EA 2001 mandates the Bhutan Electricity Authority to ensure non-discriminatory access.



Regional Regulatory Guidelines: Guideline 2- Provision of Non-

discriminatory Open Access to Transmission Network

Guideline 2: Provision of Non-discriminatory Open Access to Transmission Network

Rationale
Open Access makes it possible to sell or buy electricity, irrespective of location of buyer/seller in the grid; subject
to transparently formulated system-security constraints without discrimination and against payment of adequate

fees for accessing the system.

0Member countries shall coordinate setting of fair rules and procedures for non- " E& ===

discriminatory open access. Notification of enabling regulations in respective SAC, by
0 g 0 iy REGIONAL REGULATORY GUIDELINES
working along with the national regulators and/or other empowered entities FOR PROMOTING CROSS BORDER

ELECTRICITY TRADE IN SOUTH ASIA

Explicitly defined through amendment of regulations or enactment of separate

regulations/orders and eventually, in the long-term legislative enablement of
open access

The enactment of various provisions/regulations inter alia shall include

« Nominating nodal agency for grant open access- Responsible for undertaking scheduling and |
dispatch operation as well as processing of applications filed by the applicants

o Procedure for filing applications, application fee- Customers shall have to apply to seek
access on a format to be prescribed by nodal agency giving necessary details such as capacity
required, point of injection, point of drawal, duration, type of service required, average load, peak
IOad etc. Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/Rajiv/SARI/EI/IRADe




Regional Regulatory Guidelines: Guideline 2- Provision of Non-

discriminatory Open Access to Transmission Network

Guideline 2: Provision of Non-discriminatory Open Access to Transmission Network

he enactment of various provisions/regulations inter alia shall include Susap B Swmes
o Processing of applications, priority order and criteria for grant of access- The request for
transmission access shall be processed by the nodal agency in a time bound manner taking into bl )
account line loading, voltage profile, system stability etc. and ensuring that the existing loads continued ey
to be serviced with reasonable reliability. Subject to Available Transmission Capacity (ATC), the long- I mie

term customers shall have priority over short-term customers

Principles with regard to non-discriminatory and transparent charges for network use- The
objective in the design of the open access charges should be to recover the sunk cost of the
transmission system. Further, open access customers to compensate the nodal agency for scheduling,
system control and dispatch services rendered by them.

Enabling provisions for the system operators in respective countries to coordinate
scheduling and dispatching of cross border flows

Eventually, in the long-term legislative enablement of open access may be
considered through inclusion of non-discriminatory open access provisions in the

relevant laws.

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/Rajiv/SARI/EI/IRADe
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Guidelines: Guideline 3- Transmission Pricing

Guideline 3: Transmission Pricing
Rationale

For CBET, it is essential to have a pricing mechanism that separates pricing of
“carriage” and “content”. Pricing must be cost-reflective, efficient, and transparent.

Note: The preference and feasibility of a transmission pricing mechanism is entirely a country’s
prerogative and depends on whether the power system in that particular country has reached the stage
wherein it is ready to adopt a particular pricing mechanism. In most of the above cases, the PoC
charges prevalent in India currently can either be directly used and/or further adapted to arrive at
approach for transmission pricing

o SAFER shall work along with national regulator/ empowered entities to formulate principles
and mechanisms for transmission pricing that are economically efficient and transparent

The tariff framework shall be sensitive to distance, direction, and related to quantum of
power flow.

Gradually, the member countries shall move towards a pricing framework based on the
principle that transmission system users must share the total transmission cost in
proportion to their respective utilization of the transmission system, while at the same
time covering the revenues of the transmission licensee.

The Regulators (or other empowered entities) in SAC shall gradually adopt such tariff
framework in their respective system through enabling regulations.

Single point charges in the form of injection charges and withdrawal charges shall be Atypical multilateral trade scenaric
determined for each cross border interconnector/national boundary. between Nepal-India-Bhutan



Regional Regulatory Guidelines: Guideline 3- Transmission Planning

Guideline 4: Transmission Planning

Rationale

It is important for member countries to have their individual and comprehensive national transmission plans with
identified cross border interconnections. Further, development of a regional transmission plan for the region will
facilitate coordinated development

SAFER shall facilitate the development of a regional coordination forum of National Transmission Utilities
for purpose of transmission planning

Forum shall facilitate coordination between member countries to develop common guidelines for
development and augmentation of the national transmission plans to support existing bilateral CBET

E@ﬁ’ - The national transmission plans shall include and ensure the following:

- Adequate coverage of transmission system for feasible CBET scenarios

- Details of planned transmission lines, interconnecting points in the regions, timelines for commissioning, sources
of funding etc.

Member countries shall develop database of regional transmission projects. Transmission plans shall be
shared with the regional coordination forum to facilitate coordinated development

Countries shall work towards evolving a coordinated regional level master plan based on p
specified guidelines, utilizing information from databases shared at the regional level




Regional Regulatory Guidelines: Guideline 5- Provision Of Imbalance Settlement

-~ e ———————— — S e

Guideline 5: Provision Of Imbalance Settlement

. Rationale
: 2;2 Imbalance Settlement refers to financial settlement for deviations in schedules of injection/withdrawal of
_, R electricity. It addresses the issue of mismatch between scheduled and actual delivery of power in the grid through

penalty mechanism in case of default.

Member Countries shall develop a common set of procedures for Imbalance Settlement of CBET
transactions

Common set of procedures shall be evolved by empowered entities (designated system operators or central
transmission agencies), comprising scheduling, dispatch, energy accounting and settlement
procedures for both AC-AC and AC-DC interconnections in the region

The Imbalance Settlement mechanism shall be explicitly defined by member countries through
modification/amendment of applicable regulations or through enactment of separate regulations
applicable to CBET

All participants involved in CBET shall submit their schedules to their respective designated system
operators who in turn will coordinate with their counterparts in other countries basis the common set of

e Erocedures

The enactment of various provisions/regulations inter alia shall include (i) Charges for deviation (ii) Limits
on deviation volume and consequences of violating limits (iii) Accounting of Charges for Deviation (iv)
Schedule of Payment of Charges for Deviation

r“t—TTT—T*l
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Regional Regulatory Guidelines: Guideline 6- Harmonization Of Codes

=,

R Guideline 6: Harmonization Of Codes
NN Rationale
5% %‘ | The scale of harmonization of Grid codes across countries varies depending upon the type of interconnection
31‘; RMITIONOF‘ and the scale of transactions undertaken. In case of high volumes being transferred through AC

interconnection the risks of deviation and grid security is significant and necessitate harmonization of
standards and codes.

SAFER shall coordinate and facilitate sharing/exchange of technical characteristics and system
specific data among the owners/operators of power systems in member countries

SAFER shall facilitate harmonization through formulation of guidelines on technical standards of
interconnection. The guidelines shall be framed in consultation with empowered technical bodies

@ oot o

- Harmonization to be achieved on following aspects

- Voltage standards and System voltage regulation
- Frequency tolerance limits and Thermal limit constraint

- Guidelines to additionally include rules on {:
- Metering standards, communication technologies and monitoring

- Protection Schemes for congestion management and system islanding )

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/ Rajiv/SARI/EI/IRADe e B .:;'.;‘L e




Regional Regulatory Guidelines: Guideline 7- Dispute Resolution

T —— . —w—r ~r

Guideline 7: Dispute Resolution

Rationale
Dispute Resolution procedures provide for settlement of disputes through conciliation and arbitration. It
creates conditions favorable for fostering greater investment by investors of one Member State in the territory of

another Member State.

n Transparent, fair, commonly accepted legal framework and clearly defined dispute resolution
procedures are an absolute necessity since they govern and effect the existing and future trade relations

between two countries.

Any dispute arising out of interpretation and /or implementation of the Agreements/contracts entered into
shall be resolved amicably among the Member States.

If unresolved, the Member Countries may choose to refer the dispute to the SAARC Arbitration Council.
The SAARC Arbitration Rules shall govern the arbitration procedure

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/Rajiv/SARI/EI/IRADe et _AE’, BES



Regional Regulatory Guidelines: Guideline 8- Taxes and Duties

Guideline 8: Taxes & Duties

Rationale

Taxes and Duties have commercial implications on end consumers and uncertain tax regimes deter investor
confidence. To promote CBET in the SA region, countries should adopt a zero tax regime

Member Countries to move towards exempting export/import duty/levies/fees/taxes,
etc. for CBET. .

National Governments to facilitate implementation of a zero tax regime through
modification/amendment of extant notifications/Regulations

= Eme 0
g . . 99.0 t R JJ
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Country Policy Regulation Generation Transmission System Operation Distribution Trading
o Afghanistan Electricity
. Ministry of Energy and .
Afghanistan Water (MEW) Regulatory Authority DABS DABS DABS DABS DABS
ater
(AERA) (Proposed)
Ministry of Power, Energy Bangladesh Energy BPDB, EGCB, APSCL,
Bangladesh and Mineral Resources Regulatory Commission | NWPGC, IPPs, SIPPs, Rental PGCB PGCB BPDB, WZDRG, A BPDB
g 8 i/ ekl ' DPDC, DESCO, REB
(MPEMR) (BERC) Plants
Ministry of Economic Bhutan Electricity Authority Druk Green Power Bhutan Power Corporation
Bhutan _ : BPC (NLDC) BPC
Affairs (MEA) (BEA) Corporation (DGPC) (BPC)
Central: Ministry of Power
¥ ] Central: NTPC, Central: Nil Central: Inter-state
under the Government of Central: CERC Central: POWERGRID (CTU), Central: POSOCO }
G ) icensees
: India) NHPC, NPCIL, UMPPs, IPPs, Private/JV Licensees State: State-owned
India . MPPs _ (NLDC & 5 RLDCs) Discoms,Private State: Discoms / TradeCos
State: Power/Energy State: SERCs/ State: STUs, Private/JV ! i~ (el et Ncos)
. o . icensees,Distribution nclude State Holding Cos
Department under the RS Pl e DSy S viate: SEDes Franchisees / Intra-state Licensgees
State Government GenCos, IPPs,CPPs
Maldives Ministry of Environment | Maldives Energy Authority STELCO, STELCO, STELCO, STELCO,
and Energy (MOEE) (MEA) FENAKA FENAKA FENAKA FENAKA
Electricity Tariff leatlzn Nepal Electricity Authority
Commission (ETFC) under
Nepal Ministry of Energy (MoE) (ETFC) o (NEA), NEA NEA NEA NEA
Department of Electricity
Development (DOED) It
State-owned generating
) - companies formed after KESC & Distribution
. National Electric Power . . . ;
. Ministry of Water and . restructuring of WAPDA National Transmission & Companies formed after
Pakistan Regulatory Authority NTDC i =
Power (MOWP) (NEPRA) (CPGCL, JPCL, LPGCL, Despatch Company (NTDC) restructuring of WAPDA
NPGCL) & (total 10 in nos.)
other IPPs
CEB Distribution Licensees
. Ministry of Power and Public Utilities Commission Ceylon Electricity Board =3 > N .
Sri Lanka . CEB Transmission Licensees | CEB Transmission Licensees 1-4 =
Energy (MOPE) of Sri Lanka (PUCSL) (CEB), IPPs
LECO

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/Nepal/Rajiv/SARI/EI/IRADe
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Investment Requirement in Electricity in South Asia 2020

v South Asia is one the fastest growing regions in the
world.

v'As per world bank estimates at present economic
growth rate, SA countries needs to invest in the
range of USD 1.7 trillion to USD 2.5 trillion( 2011-
2020) to bring its power Srlds roads, water supplies
up to the stranded needed to serve the population.

v’ Total investment of USD 603 billion is required for
SAARC countries for Electricity Infrastructure
development.

v’ Bangladesh, India, Nepal , Pakistan and Sri Lanka are
expected to invest around US$ 16.5 Billion, USS$
468.8 Billion, USS 7billion, US$ 96 Billion and US $ 9
Billion respectlvely by 2020.

Recional Enerev Cooneration- RRGs for CRET & Hvdro Power Develonment in SA/SAARC Workson/ Neonal/ Raiiv/SARI/EI/ IRADe
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| Bhutan: Some of the Key project and Investment requirements

v" A total investment of US$ 12.62 Billion is required for Developing Generation and Transmission Projects.
v" This cost may go up considering the cost escalation nature of hydro projects due to various uncertainties.

Project Name Implementation Capacity Investment Requirements |Associated transmission cost (INR
Mode/Remark (INRCr.) Cr.)
Punatsangchhu-I HEP IG*/Under construction 1200
Punatsangchhu-l HEP

Dagachhu HEP PPP-commissioned 126 Is at Final Stage of Implementation and Dagachhu has been Commissioned
Punatsangchhu-Il HEP IG/Under construction 1020 8160 434.1
Mangdechhu HEP IG/Under construction 720 5760 905.5
Amochhu Reservoir HEP IG/DPR cleared 540 4320 105.1
Chamkharchhu-I HEP JV/DPR under review 770 6160 586.95
Kholongchhu HEP JV/DPR cleared 600 4800 811.45
Wangchhu HEP JV/DPR under review 570 4560 53.8
Sunkosh Main HEP IG/DPR under review 2500 20000
Sunkosh Barrage HEP IG/DPR under review 85 680 296.95
Bunakha Reservoir HEP JV/DPR cleared 180 1440 104
Nikachhu HEP PPP/DPR cleared 210 1680 147
Kuri-Gongri HEP IG/DPR to begin soon 1800 14440 809.9
Bindu Khola HEP NA 13 104 4.75

10334 72104 4259.5
Total Investment Required 76363.5(12.62 US $ billion)
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Nepal: Capacity Addition Planned
v Installed Capacity : 765 MW Nepal Load Forecast
v Nepal is expected to have peak load of 5622 MW by 2030. %
v Nepal is expected to add 4541 MW of additional capacity 4,000
by 2025 (3057 MW RoR and 1484 Storage) <
v’ There are many projects are being pursed currently which S
are Cross Border Power in nature
PDA Concluded:
1. 900 MW Upper Karnali with GMR India W Cnergy(GWh)  essmsPeak Road fMW)
2. 900 MW Arun -3 with SJVNL
PDA in the pipelines: Projection of Generation Capacity Addition

1. 600 MW Upper Marsyangdi - GMR 3500 3057

2. 750 MW West Seti — CWE ( Three Gorges ) o

3. 880 MW Tamakosi lll (SN Power) 2000 ™

1500 992
1000 535 400
‘/For develodpment of 10,000 Mw hydro power around US$ 7.21 billion will 500 1024 2% Io e 4;90 o140 mo % wo
. o = =

e require
Jb q . e e q . 2014/152015/162016/172017/182018/192019/202020/21 2022/23 2024/252025/26 Total
Investment required for transmission projected under Construction,

planned and proposed is USD 1.786 Billion

Planned Capacity in MW (RoR)

Planned Capacity in MW (Storage)

Regional Energy Cooperation-RRGs for CBET & Hydro Power Development in SA/SAARC Worksop/ Nepal/ Rajiv/SARI/EI/ IRADe
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Name of the Project
Arun-3
Upper Karnali Project
Sapat Koshi
Karnali
Naumure

Pancheshwar

* USD 1.5 Million per MW

integrated Research and

5 IRADe Action for Development

Nepal: Some of the Key Hydro Projects and Investment Requirement

Capacity in MW *Estimated Project Cost
900 S 944.5 million
300 $450 million
3300 S 4950 million
10,800 S 16200 million
225 S 337.5 million
5600 S 8400 million

IIIII



Europe

405 MW added in 2014.
Pumped storage remains a
focus of activity, with 8,600
MW planned or under
construction, including 2,500
MW expected in the Swiss Alps
by 2017.

In 2015, Norway and the UK
announced agreement for the
world’s longest submarine
high—voltage cable (730 km,1.4
GW), allowing the UK to import
Norwegian hydropower.

e In preparation for the 2015
climate

GLOBAL TRENDS

South America

4,979 MW added in 2014.

3,312 MW commissioned in Brazil,
despite severe drought affecting
generation in the south.

875 MW commissioned in
Colombia, including the 820 MW
Sogamoso project, which will meet
about 8% of the country’s
electricity demand.

Development continuing on the
lower Caroni cascade in Venezuela,
with the commissioning the
‘Manuel Piar’ project (2,300 MW)
expected in early 2016

Africa

128 MW added in 2014.

Very low deployment, despite
significant untapped potential and
major needs for electricity and water
services.

Ethiopia completed construction of the
1,870 MW Gilgel Gibe Ill in 2015, and is
well into construction of the Grand
Renaissance project, will bring a
further 6,000 MW to the region.
Burundi, Rwanda and Tanzania signed
an agreement to build the 80 MW
Rusumo Falls HP plant, with output
shared equally between the 3
countries.




GLOBAL TRENDS

Europe South and Central Asia East Asia ardiRacitic
b et * 4,073 MW added in 2014 * 24,724 MW added in 2014, 90% of
) Pumped SIOIEHS [TEMEIS & focusof . The policy environment is shifting in wP;ich S ThCrIn S ’
activity, with 8'6_00 MW plénned o support of more hydropower in India, with  « China leads glob’c;l hydropower
under construc'tlon, mclgdmg 2,500 the government considering market development, with 21,850 MW
2/(I)V1V7expected in the Swiss Alps by incentives and encouraging private sector e e 2614’ inclu’ding the
: investment. i
* In 2015, Norway and the UK * Regional interconnection projects could Qﬂj:,ﬁ'fi?ol}ﬂe\c/\t/ i:,iet;iﬁ?frgl\gg
announced SR for the world’s  yy6 further optimisation of hydropower, hydropower plant in the world
longest submarine hlgh—'voltage cable \ith the CASA-1000 transmission project Malaysia commissioned 836 MW o
'(730 km, 1.4 GW)' allowing the UK to linking Pakistan, Tajikistan, Kyrgyzstan and the state of Sarawak, including the
mport Noryvegnan hydropowgr. Afghanistan. final two 300 MW tu’rbines at
* Inpreparation for the 2015 climate . g, /553 added 1,168 MW of new capacity to Bakun (2,400 MW) and the first of
SUIM R EESS; the EU co.mr.nltted 103 the mix and completed the restoration of four 236’MW turbines at Mu
gg‘?oreductlon(;n G';:G emissions by the 6,400 MW Sayano-Shushenskaya (944 MW), while also announcing
SeIFEIREE, Uidn 12510, station. plans to begin construction on the

complemented by a 27% target for

* Turkey commissioned 1,352 MW as part of PRI
renewables. y P 1,285 MW Baleh project in 2016.

its push to rapidly exploit its hydropower
potential by the year 2023.

Source: IHA



GLOBAL HYDROPOWER TECHNICAL
POTENTIAL, GENERATION AND
INSTALLED CAPACITY BY REGION®

Key

. Installed capacty (20149

Electricky generated (2014

Technical potential

*Pumped storage s shown In brackets

Source: 2016 Key Trends in Hydropower

Regcional Enerev Coobera tion-RRGs for CBET & Hvdro Power Develonment in SA/SAARC Workson/ Nepal/ Raiiv/SARI/El/ IRADe




Total capacity added in 2015 by region:
33 GW hydropower capacity (including 2.5 GW pumped storage)

World installed hydropower capacity at the end of 2015:
1,211 GW (including 145 GW pumped storage)

Gw India51  Russia 51
194 | Japan 50
20 (12) Canada 78
Norway 30
Turkey 26
Brazil 91 / s
Italy 22
15 Spain 19
Sweden 16
Switzerland 16
Venezuela 15
United States 102 ——__ __Vietnam 15
0 2015 total — Austria 13
Mexico 12
1 21 1 GW Colombia 11
7 —Germany 11

Iran 11

5

34 2]
(0.2)
1
(0.1) 0.7 03
0 - — Rest of World 224
China Southand ~ South America  East Asia Northand Africa Europe China 320

Central Asia

and Pacific  Central America
(exl. China)

Source: 2016 Key Trends in Hydropower

Regional Enercv Cooneration-RRGs for CBET & Hvdro PowerDeves . & M1 L 1o o 0 -5 5 00 0L 0o o ma  pampspy



- Installed capacity in GW, incduding pumped storage
- Estimated generation in 2015, in TWh per year

Maximum generation (assuming potential is fully developed)

Source: 2016 Key Trends in Hydropower . . :
Yy ydrop Regcional Enersv Cooneration-RRGs for CBET & Hvdro Power Develobment in SA/SAARC Worksopn/ Neoal/ Raiiv/SARI/ElI/ IRADe



River Nepal Theoretical Potential in MW Total
- - - MW
Major river Small river ( )
courses having courses having
catchments areas | catchments areas
above 1000 km? 300-1000 km?
Sapta Koshi 18750 3600 22350
Sapta Gandaki 17950 2700 20650
Karnali and 32680 3500 36180
Mahakali
Southern River 3070 1040 4110
CountryTotal 72450 10840 83290
River Nepal Technically Feasible Potential in MW Total
(Mw)
Major river courses | Small river courses
having catchments | having catchments
areas above 1000 | areas 300-1000 km?
km?
Sapta Koshi 18750 3600 22350
Sapta Gandaki 17950 2700 20650
Karnali and 32680 3500 36180
Mahakali
Southern River 3070 1040 4110
CountryTotal 72450 10840 83290

Regcional Enersv Cooneration-RRGs for CBET & Hvdro Power Develobment in SA/SAARC Worksopn/ Neoal/ Raiiv/SARI/ElI/ IRADe

Under Construction

HPP

Upper Tamakosi
Hydropower Project

Tanahu Hydropower
Project

Chameliya HEP
Kulekhani Ill

Upper Trisuli 3 A HEP
Rahughat HEP

Upper Sanjen

Rasuwagadi

Madhya Bhotekoshi

Upper Trisuli 3 B

Total

Capacity
(Mw)

456

140

30
14
60
32
14.6

111
102
42

1044.1

HPP

Upper Arun HEP

Upper Modi A HEP

Upper Modi HEP

Dudh Kosi Storage HEP

Tamor Storage HEP

Uttar Ganga Storage

HEP

Tamakoshi V HEP

Upper Bheri HEP

Chainpur Seti HEP

Total

Capacity
(MW)

335
42
18
640
530
300
87
85

140

2177.2
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Electricity Demand Projections (in MU)- Nepal

30000

25000

20000

15000

10000

5000

AbSt
NMPS

Nepal Demand Projection and Generation Profile

Peak Demand Projections (in MW)- Nepal

6000
27,039 BECZ
- 5000
4000
D
=
c
2 3000 3,405 o
6,106 5
T
——NEA 2000 ——Low-NMPS
Base-NMPS
——Low-NMPS :
Base- ——Low-Ab St
e T A ~=-Mod- Ab St
" " " " " " " O -
! : : : : . . +-High- Ab St
= SN 3S B O© O N NS OOONS OO N
- — —~ N N N AN o T A A A N NANANANOMOM
©C O O 0O QO O O O AODORIIOODN S A
N N AN NN N NN Hd A AT A NN NNN®M e
cNoNeoNoNoNoNoNoNoNoNo! N
N ANANNNNNANNANN
Nepal Hydropower Absorption Study
- Nationwide Master Plan Study on Storage-type Hydroelectric Power Development in Nepal, JICA

Electricity Generation Profile for 2013-14- Nepal

300

244

250

200

150

100

50

228221

209

232
219

196

172
155

131 135

132

20
18
16
14

=
N

Thermal in MU

o N A OO ©



CASA-1000: PRESENT STATUS & FUTURE ACTIONS

Inter-governmental Council (IGC) has been formed ,in which each
country is represented by the Minister / Deputy Minister runs the affairs.

The project was to be funded by the WB, ADB and IDB . ADB, expected
to contribute 40% of project cost, has decided to pull out of this project.

Each country has constituted a working group for deliberation on various
issues with other Working Groups and make recommendations as a Joint
Working Group (JWG) for approval of IGC.

The JWG has agreed for preparations on the basis of Contractual Joint
Venture and start negotiations on the standard terms and conditions of
the proposed agreements in accordance with agreed commercial
principles.

The Main Agreements of the Project was signed in April 2015 namely;

Master Agreement signed by all four parties of the project.
Power Purchase Agreement between Pakistan and Tajikistan.

Power Purchase Agreement between Pakistan and Kyrgyz Republic.

FOUR PPAs TO BE SIGNED

A PPA between entities
designated by the Govts. of
Kyrgyz Republic and Pakistan.

A PPA Dbetween entities
designated by the Govts. of

K rﬁyz Republic and
Afghanistan.

A PPA Dbetween entities
designated by the Govts. of
Tajikistan and Pakistan.

A PPA between entities
designated by the Govts. of
Tajikistan and Afghanistan.



Connecting South Asia (Pakistan)-IRAN

1. Existing Interconnection Projects:

* Import of 74 MW Power by Pakistan in border areas of Pakistan (in
Baluchistan Province):

i. 70 MW at 132 kV (continued since 2003. Initially, it
was 35 MW)

ii. 4MWat20kV (continued since 2002)

ii. (Tariﬁ;: US cents 7-10. Contracts is renewed after every 3-
years

2= Planned Interconnection Projects:

i. Import of 100 MW at Gwadar through 220 kV D/C T/Line
(contract signed)

ii. :Brpp(irt of 1000 MW at Quetta through +500 kV HVDC
ipole

(MoU signed)

For import of power from Iran, Tariff is linked with International Oil
prices.

ARABIAN SEA




Regional Energy Cooperation Afghanistan-Pakistan-CASA-1000: Connecting Central Asia-South Asia

CASA-1000 is a project designed to transmit 1300 MW of surplus
electricity from Tajikistan and Kyrgyz Republic through Afghanistan

(300 MW) to Pakistan (1000-MW).MOU among four Governments [fUzbekistan Hhﬂ::mm
was signed on November 16, 2007 at Kabul .

ot Kyrgyzsta

The project has following major components. i Tajikistan

DUSHANBE

A 500 kV HVAC Transmission link (477 kM) between Kyrgyz
Republic and Tajikistan.

A 500kV * HVDC Transmission link (750 kM) between Tajikistan

and Pakistan. ~ Afghanistan
A 300 MW substation and related facilities for power off-take in s
Afghanistan (Kabul). i Mebiarlam

A 1300 MW substation and related facilities for power off-take
in Pakistan (Peshawar).

CASA -1000 project lines:
AL - Dths - Khandxhant,

Fega « Sanguds
DL - Sangtuds - Kabul - Pevhawa

_ Pakistan

Country Transmission Line
. . . Length (km)
The approximate total length of the corridor is 750 kM. the total Tajikistan 117
line lengths within each country Alaransan 202
Total 750




Regional Energy Cooperation Afghanistan-Pakistan-CASA-1000: Connecting Central Asia-South Asia

Inter-governmental Council (IGC) has been formed ,in which each
country is represented by the Minister / Deputy Minister runs the affairs.

The project was to be funded by the WB, ADB and IDB . ADB, expected
to contribute 40% of project cost, has decided to pull out of this project.

Each country has constituted a working group for deliberation on various
issues with other Working Groups and make recommendations as a Joint
Working Group (JWG) for approval of IGC.

The JWG has agreed for preparations on the basis of Contractual Joint
Venture and start negotiations on the standard terms and conditions of
the proposed agreements in accordance with agreed commercial
principles.

The Main Agreements of the Project was signed in April 2015 namely;

Master Agreement signed by all four parties of the project.
Power Purchase Agreement between Pakistan and Tajikistan.

Power Purchase Agreement between Pakistan and Kyrgyz Republic.

FOUR PPAs TO BE SIGNED

A PPA Dbetween entities
designated by the Govts. of
Kyrgyz Republic and Pakistan.

A PPA Dbetween entities
designated by the Govts. of

K rﬁyz Republic and
Afghanistan.

A PPA Dbetween entities
designated by the Govts. of
Tajikistan and Pakistan.

A PPA between entities
designated by the Govts. of
Tajikistan and Afghanistan.



