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LIST OF UNITS AND ABBREVIATIONS 

CCGT Combined Cycle Gas Turbine 

CUE Cost of Unserved Energy 

DO Diesel Oil 

FDI Foreign direct investment 

GJ Giga Joule 

GWh Giga Watt hours 

HV High Voltage 

HFO Heavy Fuel Oil 

HPP Hydro power plant 

IPP Independent Power Producer 

LOLP Loss of Load Probability 

LV Low Voltage 

m meter 

MV medium voltage  

MW Megawatts 

NG Natural Gas 

NE National experts 

O&M Operating and Maintenance 

NPV Net Present Value 

TPP Thermal Power Plant 

LIST OF ACRONYMS 

EDL / EdL Electricité du Laos 

EGAT Electricity Generation Authority of Thailand 

EVN Electricity of Vietnam 

GMS Greater Mekong Sub-region 

Lao PDR Lao People’s Democratic Republic 

MEM Ministry of Energy and Mines (Lao PDR) 

MIME Ministry of Industry, Mines and Energy of Cambodia) 

PDP Power Development master Plan  

PEA Provincial Electricity Authority of Thailand 

PRC People’s Republic of China 
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1. SUMMARY OF NATIONAL PDPS 

The detailed national PDPs of the different countries are presented in Task 3 reports. The present 
paragraphs present the main features of these PDPs (except Myanmar PDP which was not 
available). 
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1.1 DEMAND PROJECTIONS 

The following table presents the projection of the annual peak demand in the different countries: 

Peak demand projection (MW)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Cambodia 467 516 652 717 866 1 008 1 122 1 219 1 325 1 440 1 610 1 752 1 894 2 048 2 216 2 401
China

Yunnan 16 400 19 140 21 880 24 620 27 360 30 100 31 880 33 660 35 440 37 220 39 000 40 794 42 588 44 382 46 176 47 970
Guangxi 16 300 19 360 22 420 25 480 28 540 31 600 33 640 35 680 37 720 39 760 41 800 43 498 45 196 46 894 48 592 50 290
Export to Guangdong 7 800 10 120 12 440 14 760 17 080 19 400 22 200 25 000 27 800 30 600 33 400 35 200 37 000 38 800 40 600 42 400
Total China 40 500 48 620 56 740 64 860 72 980 81 100 87 720 94 340 100 960 107 580 114 200 119 492 124 784 130 076 135 368 140 660

Laos 618 702 768 927 1 256 1 911 2 060 2 209 2 461 2 613 2 665 2 669 2 674 2 680 2 688 2 696
Myanmar 1 573 1 730 1 903 2 094 2 303 2 533 2 761 3 010 3 281 3 576 3 898 4 190 4 504 4 842 5 205 5 596
Thailand 23 936 25 085 26 572 28 188 29 871 31 734 33 673 35 668 37 725 39 828 42 024 44 281 46 659 49 165 51 806 54 588
Vietnam

North 6 587 7 385 8 290 9 294 10 413 12 355 13 282 14 571 15 909 17 307 19 436 21 336 23 174 25 119 27 179 28 879
Center 1 547 1 725 1 929 2 155 2 408 3 001 2 742 3 003 3 276 3 561 4 873 4 536 4 930 5 346 5 788 6 959
South 8 031 9 213 10 545 12 020 13 660 14 728 17 084 18 844 20 662 22 552 23 299 25 599 27 808 30 139 32 602 35 442
Total Vietnam 16 165 18 323 20 764 23 468 26 481 30 084 33 108 36 419 39 847 43 419 47 608 51 472 55 912 60 604 65 569 71 280

Total GMS 83 259 94 976 107 399 120 254 133 757 148 371 160 445 172 865 185 598 198 456 212 005 223 856 236 428 249 416 262 852 277 220  
Table 1.1-1: Projections of peak demand in the GMS (2010 - 2030) 

1.2 PROJECTED INSTALLED CAPACITY PER COUNTRY AND FOR GMS MASTER PLAN "BASE CASE" 

The following tables present the evolution of installed capacity in the different countries according to their national PDPs. 

All the following data are given in MW. 

Cambodia: 

 
Table 1.2-1: Projected installed capacity - Cambodia 
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China: 

 
Table 1.2-2: Projected installed capacity - China 

 

Laos: 

 
Table 1.2-3: Projected installed capacity - Laos 

Thailand: 

 

 
Table 1.2-4: Projected installed capacity - Thailand 
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GMS (without Myanmar, but including generation projects developed in Myanmar for export ro other GMS countries: 

Table 1.2-5: Projected installed capacity - Vietnam 

Table 1.2-6: Projected installed capacity - GMS 

Vietnam: 
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2. MASTER PLAN "BASE CASE”: DETAILED IMPORT HYPOTHESES PER COUNTRY 

The PDP of each country are presented and discussed in Task 3 “Review of country PDP” reports. Complementary hypotheses were taken by the Consultant 
when necessary in order to build consistent PDPs for all countries (consistence between the list of generation export projects and import targeted by importing 
countries). 

The present appendix gathers the main elements relative to the associated generation export projects for the three importing countries in the Master Plan "base 
case" 

2.1 GENERATION EXPORT PROJECTS FOR CHINA 

 
Table 2.1-1 : Generation export projects for China 

Rationale: 

- 700 MW power export from China to Vietnam to feed isolated grid in North Vietnam up to 2015 (ie. until the end of the present power exchange contract). 
No exchange after 2015 because China and Vietnam will be large power importers. 

- Schedule of Myanmar export projects agreed on at Workshop 3 (Bangkok, January 2010).  

- Tasang HPP assumed to be shared equally between China and Thailand. 

- No import from Laos in the “base case”. 
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2.2 GENERATION EXPORT PROJECTS FOR THAILAND 

 
Table 2.2-1 : Generation export projects for Thailand 

NB: 

- The capacity indicated in the table is not the installed capacity of the projects, but the share of capacity for Thailand. 

Rationale: 

- The Thailand PDP 2007 rev 2 only provides an annual target for import from Malaysia, Myanmar and Laos. The list of associated export oriented generation 
projects was not provided (except for the ”committed” projects) nor the splitting between import from North and South Laos. 

- Import from Laos :  

o The Consultant ranked as first priority the HPP whose tariffs MOU have been terminated. These projects are those expected to have been studied 
at the most advance level, and consequently the ones possible to be build at the earliest (in the 2015 to 2020 horizon). 

o Furthermore, all these HPP projects have seasonal reservoirs which are more favorable for generation regulation than run of river projects. 
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o Accordingly, no HPP projects are assumed to be developed in Laos South for export to Thailand. 

o In the base case, the only hydro projects left available in Laos South (given the hydro projects devoted for export to Vietnam) are 1872 MW Ban 
Kum (44.4$/MWh – 8434 GWh) and 360 MW Don Sahong (31.6 $/MWh – 2375 GWh) on Mekong River, both being run of river (which is less 
favorable for generation because of no seasonal regulation). 

- Import from Myanmar: Tasang HPP commissioning was selected in accordance with the combined import needs of China and Thailand. 

2.3 GENERATION EXPORT PROJECTS FOR VIETNAM 

 
Table 2.3-1 : Generation export projects for Vietnam North 

 
Table 2.3-2 : Generation export projects for Vietnam Center 
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Rationale: 

- 700 MW power export from China to Vietnam to feed isolated grid in North Vietnam up to 2015 (i.e., until the end of the present power exchange contract). 
No exchange after 2015 because China and Vietnam will be large power importers. 

- The target import level from Laos North, Laos South and Cambodia was provided by Vietnam (Meeting in Hanoi, Jan 2010) as first views on Vietnam Master 
Plan VII. 

- The list of export oriented projects was selected on the base of information provided by Laos and Vietnam 
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2.4 IMPORT HYPOTHESES FOR CAMBODIA 

- From Vietnam: 100 MW in 2010, 200 MW in 2011 up to 2015. 

- From Laos: 10 MW in 2010, 60 MW in 2015. 

- From Thailand: 40 MW in 2010 and 2011, 60 MW in 2012. 
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3. MASTER PLAN "CASE 2000 MW" - ADDITIONAL RESULTS 

3.1 POWER FLOWS 

Interconnections between Myanmar and China : 

Annual average power flow
 between Myanmar and China
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Figure 3.1-1 : Case 2000 MW - Annual energy flow between Myanmar and China 
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Interconnections between Laos-North and Vietnam-North: 

Annual power flow between Laos North and Vietnam North
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Figure 3.1-2 : Case 2000 MW - Annual energy flow between Laos N and Vietnam N 

The development of the power exchanges follows the pace of development of the hydro projects in 
Laos (e.g., Luang Prabang HPP project – 1400 MW – is commissioned in 2020). 

The monthly power exchanges follow the seasonality of hydro generation (maximum during the wet 
season): 

Average monthly power flow between Laos North and Vietnam North
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Figure 3.1-3 : Case 2000 MW - Monthly energy flow between Laos N and Vietnam N 
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Interconnections between Laos and Thailand: 

Annual power flow between Laos and Thailand
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Figure 3.1-4 : Case 2000 MW - Annual energy flow between Laos and Thailand 

The development of the power exchanges follows the pace of development of the hydro and 
thermal (Hongsa lignite 1470 MW is commissioned in 2015) projects in Laos. 

3.2 MARGINAL COSTS 

The load marginal cost (equivalent to short term marginal cost1) is an output of OPTGEN model2. 

The load marginal cost is in relation with the incremental cost of generation of the various TPP of 
the various generation mixes. The evolution of the incremental cost of the main thermal generation 
candidates is reminded for the planning period in the following figure. This evolution follows the fuel 
price evolution:  

                                                 
1 STMC = incremental cost of an incremental MWh to be supplied by the power system, the structure and capacity of the generation 
being left unchanged (ie. No new capacity). 
2 Load marginal cost = derivative of the operation cost function with respect to the demand. In other words, the cost associated with an 
additional MWh of generation. This cost includes fuel cost and variable O&M costs.  
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Incremental cost of generation
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Figure 3.2-1 : Evolution of the incremental cost of thermal candidates 

The following figure presents the evolution of the average annual marginal cost over the 2010-2028 
period: 

Average annual load marginal cost
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Figure 3.2-2 : Case 2000 MW – Average annual load marginal cost 

Up to 2014 the highest marginal costs are observed in Cambodia because of the lack of 
generation capacity and resulting power shortage. Then comes the marginal cost of Thailand 
(based on gas-fired CCGT), the marginal cost of Vietnam South (based on a mix of gas-fired 
CCGT and coal-fired STPP), and finally the marginal cost of Vietnam Center and North (based on 
a mix of HPP and coal-fired STPP). 

After 2014, the highest marginal cost is observed in Thailand because of the highest incremental 
cost of gas-fired CCGT, compared to coal-fired STPP in Cambodia and Vietnam. 

Next to Thailand marginal cost, Vietnam South marginal cost is the highest because of the 
generation mix composed of gas-fired CCGT and coal-fired STPP. 
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The lowest marginal cost is observed in Vietnam North with a generation mix dominated by coal-
fired STTP. 

The evolution of the capacity of interconnection and the resulting level of congestion of the 
different interconnections explains the evolution of the marginal cost of Vietnam Center: 

- Generally speaking, congestion leads to a difference of marginal cost between both ends of 
interconnection, while an oversize interconnection equalizes the marginal cost at both end. 
The settling marginal costs at both ends depend on the amount of generation at both ends of 
the lines and on its incremental costs. 

- For example, the progressively saturating Vietnam N -> Vietnam Center from 2014 to 2025 
explains the increasing marginal cost in Vietnam Center. 

- On the other hand, because the Vietnam Center -> South interconnection is no longer 
saturated in 2025,  the marginal cost in Vietnam Center convergences to the marginal cost 
between Vietnam South (thanks to Vietnam Center – Laos South, Laos South – Cambodia, 
Cambodia – Vietnam interconnection).  

- This various episodes of congestion is more easily observed in the evolution of the monthly 
marginal cost : 

Monthy average marginal cost
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Figure 3.2-3 : Case 2000 MW – Average monthly load marginal cost 

Some additional comments can be made: 

- Thailand: the increasing seasonality of marginal cost results from the increasing share of 
hydro import (and the associated seasonality of inflows, with Myanmar import from 2020). 

- Vietnam-S: the marginal cost follows the general trend of Thailand because of the share of 
gas-fired CCGT in this generation mix, though with a lower cost because of power import from 
Vietnam South, Cambodia hydro, Vietnam-North coal power, and from Laos South hydro. 
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- Vietnam-C: the marginal cost converges to Vietnam-N marginal cost when the link between 
Vietnam-N to Vietnam-C is not congested. 

- On the other hand, Vietnam-C marginal cost converges to Vietnam-S marginal cost, when the 
Vietnam-C to Vietnam-N link is congested. 

These episodes of congestion can be observed in more details in the following monthly power 
flows: 
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Figure 3.2-4 : Case 2000 MW – Average monthly power flow within Vietnam 
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