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Base

2. The Status & 3. The Development
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Implementation of 1995 Mekong Agreement
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Research Coordination
Needs & Priorities




In concept

First a Wider Challenge:

Bridging “Two Worlds” of

Integrated Wate IWRM-& Energy/Power Sector

. NP Resources
- Management

(IWRM)

Power Sector
Orientation e.g.

IWRM Orientation
(1995 Mekong Agreement) e.g.

Dublin IWRM principles
Cross-sector integration
Synergies and tradeoffs for
development balance

Water allocation and
efficiency

Participation empowerment
Climate change vulnerability
and adaptation

& Power Sector
De

Empowerment

of local voice in different governance
systems

Energy Security
Socio-economic growth &
diversification of economies
Export earnings
Demand-side & Supply-side
Alternatives

Power purchase agreements,
tariff negotiations

Private and PPP finance
Climate change mitigation




Wider Challenge. IN Practice

Mechanisms to better integrate “two world”
planning / regulation, procedural and decision frameworks

For River Basin Cooperation For Power Sector Regulation

AGREEMENT
ON THE
COOPERATION
FOR THE
SUSTAINABLE
DEVELOPMENT OF
THE MEKONG
RIVER BASIN
5 APRIL 1995

MEKONG RIVER COMMISSION




RESPONSIBLE GOL

Foreign Power Developer / Company GOL/LHSE/EDL/ECI
Purchaser

Export Domestic

Projact selection & DOEMEM DOE/MEM
initial

National power ]

Developer Selection MPIMEM MPIMEM

regulatory Systems | m—

Prepare Feasibility DOEEFD DOE/EPD
Study and EIA DoENWREA  DoEnWREA

Review Feasbility
Review Feasibili
— ity Study and EIA
EPD/MEM ___EPDIVEM
Project Development
Agreement

Tariff Nego } — Eoucoer

Tariff Agreement

Complete project
studies

e For tributary & mainstream
hydropower

DOEMEM DOE/MEM
DoEnWREA  DoEn'WREA
EDL

S/H Negotiations EDLJECI

Proposals advancing

DPI
EDLECI

under national regulator g ,__' e

systems + bilateral cross- B
border power agreements

Power Purchase
Agreement

Basic Design
DOE/EPD DOE/EPD

Design Review DoERWREA ggEnN\:REA
EPC Contract(s)

M O St m al n Stream Company Loan GOL Equity Loan
proposals are here in C:”‘*

the regulatory system
Design Review

Design Review DOEMEM  DOE/MEM
DOEVWREA  DOENWREA
LHSE LHSE

EDL

IPP Operation

GOL Operation




1. The Resource Base

Mekong Basin 53,000 MW
Lower Mekong Basin 30,000 MW

Potential LMB generation - 134,030 GWh / year
equivalent to 20.3 Nam Theun 2 (NT2) projects




Existing, Under Construction and Planned/Proposed Hydropower
Projects in the Lower Mekong Basin, September 2008

MRC Hydropower
Database

135 projectsiin Database >
10 MW

74 per cent are inLao PDR

10 percent are in
Cambodia and Viet Nam
each

Thailand not planning any
more LMB tributary
projects




Hydropower projects

Upper Mekong Basin

M85 Mekong River Commission

Lancang-Mekong
Projects in China

e Lower Lancang
Mekong 74in
operation, under
construction and
planned -16,460 MW

e Upper Lancang?

% Vietnam
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Hydropower Economic_Supply Curves for LMB Projects in
MRC Hydropower Database

Graph has 2 dimensions
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2. Status & Trends

Strong electricity demand growth nationally
Low levels of relative per capita electricity use

Clear energy-poverty linkages (but to be
demonstrated)

Improving national electrification ratios

Regional and bilateral policies for cross-border power
trade and electricity grid integration




Hydropower in-the Lower and Upper
Mekong River Basin

10 percent (3,235 MW) now operation on Mekong tributaries. Most
projects completed in the past two decades.

A further 3,209 MW under construction on LMB tributaries.

Significant shift of recent is active consideration up to 12 mainstream
hydropower schemes on Lao, Lao-Thailand and Cambodian mainstream
reaches (up to 14,000 MW 65,000 GWh/yr.

GMS and Asia Based investors dominant

China is actively proceeding with projects in the Upper Mekong basin
(UMB), on the Lancang-Mekong mainstream.

Of seven UMB mainstream projects in operation, under construction or
actively planned in Yunnan, the two major storage schemes (Xiaowan and
Nozahadu) are expected to operational by 2015.
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Hydropower Status in the Lower Mekong : MRC

By Country — end of 2008
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Project Status
Country Parameter

In Under Under

i - . Plann Total
Operation  Construction_License AR ota

Cambodia  Number of Projects il 0 0 13 14
Installed Capacity (MW) 1 0 0 5,590
Annual Energy Generation (GWh) 3 0 0 ; 27,128
Investment (Million USS 2008) 7 0 0 18,582
Number of Projects 10 8 22 100
Installed Capacity (MW) 5 ; . 20,907
Annual Energy Generation (GWh) ; 5 b ; 94,556
Investment (Million USS 2008) ; 5 . b 39,833

Thailand Number of Projects 7
Installed Capacity (MW) 745
Annual Energy Generation (GWh) 532
Investment (Million USS 2008) ; 1,940

Vietnam Number of Projects 14
Installed Capacity (MW) ; 5 2,519
Annual Energy Generation (GWh) 5 5 ; 11,814
Investment (Million USS 2008) ; 5 97 3,225

All Number of Projects 74 135

Countries Installed Capacity (MW) . , ’ 19,199 29,761

Annual Energy Generation
(GWh)

Investment (Million USS 2008) , ) ’ 45,669 63,580

86,808 134,030




BDP Scenarios, numbers of LMB
hydropower projects and total storage

BDP Scenario

Baseline situation (2000) -
establishing the reference situation as regards
hydrological, economic, environmental and
social conditions

Definite future situation (2015) -

looking at developments expected by 2015 (i.e.
existing, under construction or committed)

Probable future situation (2030) -

looking at country plans for development in the
next 20 years through to 2030, with / without
12 mainstream schemes and variants on these

Storage / Regulation

Number (BCM)

of
Tributary
Hydropo
wer
Projects

% of Mekong
Mean
Annual
Runoff

UMB (MAR)

mainstream
(seasonal)

LMB Tributaries
(seasonal to daily)
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From SEA Impact Assessment:

Regional distribution of economic benefits in LMB power sectors

LMB Regional POWER SUPPLY PROJECTED POWER EXPORT PROJECT INVESTMENT
Distribution (GWh/Year) (GWh/Year) (SUsSMm)

THAI VIE TOTAL CAM LAO THAI
2030-20Y-with MD 3,677 20,412 3 , 0 83,389 11,669 27,165 2,771 1,605
2030-20Y-w/o0 MD 1,703 9,038 6,346 0 30,189 1,268 1,857 2,771 15,896

2030-20Y- MD in zone 2only | 1,703 12,287 | 50,558 | 21,240 85,787 1,618 57,816 59,434 1,268 22,031 2,771 26,070
2030-20Y- zone 3 only 1,703 16,759 | 30,423 | 16,346 65,231 1,618 32,788 34,406 1,268 16,402 2,771 20 441

2030-20Y- zone 4 only 3,677 9,441 32,126 | 30,164 75,408 19,384 | 30,542 49,927 11,669 12,447 2,771 26 386

LMB Regional GROSS BENEFIT OF SUPPLY GROSS EXPORT REVENUE NET OVERALL POWER BENEFIT
Dam Distribution (SUSM/Year) Estimated ($USM/Year) (S$USM/Year)

Groups

2030-20Year with MD
2030-20Y-w/0o MD.
30-20Y- zone 2 only
2030-20Y- zone 3 only , , , ) 2,425
2030-20Y- zone 4 only , 3 , g 1,250 2,259




Remaining LMB Hydropower

Total LMB hydropower 134,030 GWh/year (equivalent to
20.3 Nam Theun 2 (NT2) projects

Remaining LMB potential is 105,000 GWh/ year,
(equivalent to about 17.7 NT2s);

Within remaining, tributary projects have a potential of
40,000 GWh/ year (equivalent to about 6.7 NT2s), and

LMB mainstream schemes 65,000 GWh per year (about 11
NT2s).

NT2is 1,070 MW - 93% generation (5960 GWh) exported to Thailand (5,354
GWh). 7% of electricity for Lao PDR grid supply.




3. Development Issues

e Multi-stakeholder and multi-disciplinary perspectives

e Local > national >regional perspectives




Opportunities and Risks
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From SEA Baseline Assessment:

Relative electricity use + the-UN Human Development Index

UN Human Development index + Per

Economy Kilowatt-hour(k\Wh)
Cambodia 56 a5
PRC 1,684
Guangxi 1,100
Yunnan 1,252
Lac FDR 187 _
=
Myanmar 78 _
Thailand 1,850 ]
-
Viet Nam 573 I
=
Warld 2,701
Developing Countries 1,221 E
OECD 8795 g
-
United States 14,240
Lzo POR = Lac People's Democratic Republic, OECD = Organisation for Economic
Co-operation and Development, PRC = People's Republic of China. |  Fr 7y T T
Sources: United Mations Development Programme (UNDP). 2007. 2007. Human e ’
Development Report 2007/2008; National Bureau of Statistics. 2006. China Energy
Statistical Yearbook 2006 (Source of Guangxi and Yunnan data.)
Wi = etz
Sovuroe Urnited Maters Desebomrant Progamens (UNDF). 3007 Homan
Cevlopnmend Repart 20072008 Fghiing cimads changs! Human soddaaly in a
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o LRVER o,
MRC

MRC Stakeholder Concerns =

Cooperation in sustainable development of the basin

Wide range of development concerns andvisions for the
basin development - reconciling these

Member countries apply basin-wide IWRM approachesiin
national water and related sector frameworks and
development programmes

the role that water infrastructure will play in striking a
balance between development and protection of water
resources in the Mekong > sustainability

Poverty alleviation and economic growth

Linking sustainable development of regional power sector
to sustainable development of the Mekong basin




Focussing on the strategic concerns
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Example: SEA Scoping & Inception Stage

Collaborative process.

To identify themes & issues that each country and each

stakeholder interest felt important to balance the development opportunities and risks

Fisheries

Agriculture

Wetlands & biodiversity conservation
Navigation

Health

Local Livelihoods & Powerty red uction
Migration

Imigation

Energy Security/ energy poverty

A
B.
£
D.
E.
E

&.
H.
L

Fishery (1)

Power & Energy (1)

Poverty and livelihood {2

Hydrology and water quality (2]

Agriculture and water supply (3)

Terrestrial ecology and land use (3)

Aquatic diversity and ecosystems and fisheries (3]
Navigation (8)

ImmMmoo0me

. Fisheries [1)

. Power generation (2]

. Navigation [2}

. Tourism (3)

. Manufacturing/processing Industry (4)

. Water Quality, sedimentation & erosion (5)
. Resettlement & cultural heritage [6)

VIET NAM

. Agriculture (1)

. Fisheries (2)

. Transport & inland waterways (3)

. Ecosystem integrity and enviranment (3]
. Hydrology and climate change (4)

. Power generation (unranked)




Strategic Options to-Consider

SEA process offered 4 strategic options:

* Not to proceed with the mainstream projects

* Defer a decision on whether or not to proceed
and in what form and circumstances
* Proceed with mainstream development on a
gradual phased basis
1 * Proceed with rapid development of all 12
projects
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Balancing Demand-Supply Options - at all scales - ¢ o
iCi §MRC

aspiration in energy policies

Structural /
Infrastructure options
Conventional Thermal? gas, coal, oil

Electricity Imports? ».. Hydro Tributaries?

Hydro Mainstream?
Grid-scale Renewable? E.g. windybiomas, solar

End-Use Efficiency?
Nuclear?

Distribution Loss Reduction?
Bulk metering?
Power Factor correction?
Structural Change in Demand?

Other non Conventional?
Decentralized Systems?

Supply-Side
Optiens

Power Sector
Supply-side efficiency?

Demand-Side
Improved facility operations?

Management
Options
Improved cost recovery?
Policies to attract investors?

Tariff measures?
Preferential Energy Rates?
Public and private sector roles?

Subsidy on power saving?
Carbon Tax?

Non-Structural
Options
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Opportunity Space for Research
Coordination for Sustainable Hydropower

Drivers

Accelerating pace of hydropower in Mekong cited as a major
Interest and challenge for the MRC’s mission to implement the
1995 Mekong Agreement

- during regional preparations for the MRC Strategic Plan (2011-2015).

the Mekong has reached a crossroads on decisions about
hydropower in the lower Mekong basin (LMB)

- BDP 3rd Regional Multi-Stakeholder Forum on the Basin Development Plan (BDP), July 2010







