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ABSTRACT

The Indicative Master Plan on Power Interconnection in the GMS Countries comprises,
among other things, a demand forecast, sub-regional generation and interconnection expansion
plans and an economic analysis. The Study was funded by the Asian Development Bank and conducted
by Norconsult International AS. The Indicative Master Plan studies the implications of a Limited
Power Cooperation Scenario and several Extended Power Cooperation Scenarios. In the former
case, countries rely mostly on domestic power generation, and only minor new interconnections
between the countries are built. With Extended Cooperation, large scale hydro generation in Lao
PDR, Yunnan and possibly Myanmar substitutes gas- and coal-fired generation in Thailand and to
some extent Vietnam. The latter scenarios require the establishment of a strong 500 kV grid,
interconnecting Vietnam, Lao PDR and Thailand (and possibly Myanmar) together with a 500 kV
HVDC link to the Yunnan province of the PRC. The economic analysis shows that the discounted
costs of the most favorable Extended Cooperation Scenario are 914 million USD lower than the
corresponding costs of the Limited Cooperation Scenario. Without the 3600 MW low cost but highly
uncertain Tasang project in Myanmar the cost savings are 645 million USD. In addition, these two
Extended Cooperation Scenarios result in accumulated savings of 395 and 250 million ton CO2
respectively. If a value of 5 USD/ton is assumed for CO2 reductions, the savings increase to 1324 and
933 million USD for the alternatives with and without Tasang, respectively.

1. INTRODUCTION

The Greater Mekong Sub-region consists of Thailand, Cambodia, Vietnam, Lao PDR, Myanmar
and the Yunnan province of the PRC. The area is endowed with substantial and diverse energy
resources which are, however, unevenly distributed. Lao DPR, Myanmar, Vietnam and Yunnan have
large untapped hydro resources. Vietnam and Yunnan have significant coal deposits, while substantial
natural gas reserves have been identified mainly in offshore fields off Myanmar, Thailand, Vietnam,
and in the joint development area between Thailand and Malaysia. Thailand is energy deficient and
will increasingly depend on imports.

Sub-regional electricity trade based on interconnected power grids can provide significant
economic and environmental benefits like:
• sharing of common reserve capacities to meet peak demand and thus reduce investments
• ensure a more reliable electricity supply in case of power failures
• lower operational costs
• reduce emissions of greenhouse gases and other pollutants
• provide customers access to the cheaper and more sustainable energy resources
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Indicator Units 
Cam- 

bodia 
Lao PDR Myanmar    Thailand   Vietnam    Yunnan 

Land Area 

Population 

GNP/capita 

GDP 

Electricity Use 

Electrification 

Installed Capacity 2 

Average Tariffs 2 

1000 km2 

Million 

USD/cap. 

USD billion 

kWh/yr/cap 

% 

MW 

USc/kWh 

181 

11.6 

260 

3.1 

34 

13 

150 

16.0 

237�

5.1 

280 

1.4 

113 

34 

635 

2.3 

677 

48.1 

n.a. 

n.a. 

60 

15 

1300 

5.0 

513 

61.8 

1960 

123.9 

1300 

82 

22300 

5.3 

332 

76.3 

370 

28.6 

257 

70 

6200 

5.2 

394 

41.9 

7501 

n.a.1 

606 

92 

7600 

3.7 
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 Energy Requirements (GWh) 

 Thailand Laos Cambodia Vietnam Yunnan Myanmar TOTAL 
Annual 
Growth 

2000 96781 865 586 26722 31635 4401 160991  
2005 134794 1528 1329 44230 43571 5695 231148 7.5 % 
2010 184213 2468 2502 72014 57976 7883 327057 7.2 % 
2015 245948 3472 3848 111333 73994 11322 449918 6.6 % 
2020 328429 4437 5720 169428 91689 16378 616082 6.5 % 
 

 Peak Demand (MW) – Non Coincident 

 Thailand Laos Cambodia Vietnam Yunnan Myanmar TOTAL 
Annual 
Growth 

2000 14918 167 114 4890 5257 780 26126  
2005 21222 280 280 7877 7554 1067 38280 7.9 % 
2010 28912 442 529 12589 10227 1510 54210 7.2 % 
2015 38519 618 799 19169 13099 2218 74421 6.5 % 
2020 51359 784 1156 28739 16231 3280 101548 6.4 % 
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Sub-Regional Peak Loads Peak Load Reduction 
Stage Non-coincident 

(MW) 
Coincident 

(MW) 
 

(MW) 
 

(%) 
2000 26124 25445 679 2.6 
2010 54211 52834 1377 2.5 
2020 101549 98995 2554 2.5 
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Installed Capacity (MW) 
Source Thailand Lao 

PDR 
Cambodia Vietnam Yunnan Myanmar GMS Total 

Hydro 2886 628 1 3291 5150 360 12316 
Coal    645 2419  3064 

Lignite 2625      2625 
Fuel oil 238  71 573  815 1697 

Gas 13941   1338   15279 
Diesel 230 14 57 828  65 1194 

Small Power 
Plants 

1613      1613 

Import 340      340 
Total 21873 642 129 6675 7569 1240 38128 
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Country Reserve Margin Reference Capacity 
Thailand 15 % Dependable capacity 

Cambodia 20 % 
Installed capacity hydro2, 

dependable capacity thermal 

Lao PDR 20 % / 2 largest units Dependable capacity 
Vietnam 20 % Dependable capacity 
Yunnan 10 % Dependable capacity 
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Project Year From To 
Installed 
Capacity 
(MW) 

Firm 
Capacity 
(MW) 

Nam Theun 2 2008 Lao PDR Thailand 1088 937 

Nam Ngum 2 2008 Lao PDR Thailand 615 415 

Hongsa Lignite 2010 Lao PDR Thailand 720 641 

Se Pian – Xe Namnoy 2010 Lao PDR Thailand 390 362 

Xe Kaman 1 2010 Lao PDR Thailand 468 408 

Tasang 2012 Myanmar Thailand 3600 3000 

Jinghong 2013 Yunnan Thailand 1500 8632 

Nuozhadu 2014 Yunnan Thailand 5500 23932 

Sambor CPEC 2019 Cambodia Vietnam 465 3471 
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Scenario Comment 

2A All projects indicated by the GMS countries 

2B All projects except projects deemed economically non-viable 

2C As 2B but without Tasang 
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Hydro Gas Lignite/Coal Nuclear Other Total 
Scenario 

GW % GW % GW % GW % GW % GW 
Limited 1 37.9 27 59.0 42 39.6 28 1.2 0.9 1.7 1.2 139.4 

Extended 2A 48.6 35 57.2 41 29.7 21 1.2 0.9 1.7 1.2 138.3 
Extended 2B 46.8 34 56.9 41 31.3 23 1.2 0.9 1.7 1.2 138.0 
Extended 2C 43.2 31 56.7 41 34.8 25 1.2 0.9 1.7 1.2 137.7 
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Scenario Hydro Gas Lignite/Coal Nuclear Other Total 
 TWh % TWh % TWh % TWh % TWh % TWh 

Limited 1 147.0 23 261.2 42 210.0 33 8.8 1.4 0.8 0.1 628 
Extended 2A 203.6 32 264.4 42 150.4 24 8.8 1.4 0.8 0.1 628 
Extended 2B 196.0 31 259.3 41 163.0 26 8.8 1.4 0.8 0.1 628 
Extended 2C 173.2 28 257.0 41 188.4 30 8.8 1.4 0.8 0.1 628 
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Scenario 
Savings ref Scenario 1 

(million ton CO2) 
Discounted value @ 5 USD/ton (million USD) 

and different discount rates 
  12 % 10 % 14 % 

Scenario 2A 475 485 617 385 
Scenario 2B 395 410 520 327 
Scenario 2C 250 288 359 233 
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Limited 
Power 

Cooperation 
Extended Power Cooperation 

 

Scenario 1 Scenario 2A Scenario 2B Scenario 2C 
Generation System 44.354 42.457 42.283 42.755 

Transmission System 0.056 1.499 1.213 1.010 
Total Costs 44.410 43.956 43.496 43.765 

Cost Savings ref Scenario 1 - 0.454 0.914 0.645 
Tentative additional value 

of reduced emissions of GHG 
- 0.485 0.410 0.288 
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