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Monywa Copper Mine Electric Power Plant Project by BOL Scheme 

                                                   

1. Recent Political and Economic Trend of Myanmar 

1.1 Political Trend 1989-2004 

The ruling military government, the State Peace and Development Council (SPDC), has been 

ruling Myanmar since the military government took the power in 1988.  The issue of sharing 

political power between NLD became an important issue since 1988 and this political problem 

has been remained as the major political issue of Myanmar until now. Because of the above 

political issues, Western countries started imposing economic sanctions from the late 1990’s led 

by USA and EU. In order to resolve the political problem, the Myanmar government is starting 

a new initiative called “Road Map to Democracy” from 2004.  

 

Understanding the democracy reform calls of the Western countries, SPDC embarked on its 

reform road-map in May 2004 by recovering the National Convention (NC), which has the task 

of determining the principles for a draft of new constitution.  So far Western countries led by 

US have adopted a range of tough sanctions, which include a complete ban on all imports of 

Myanmar goods since the late 1990s.  However, China, India and Association of South-East 

Asian Nations (ASAEN) have been taking a different policy of positive engagement instead of 

economic sanctions. 

 

US Government is likely to put pressure on the Military Government to permit NLD to play a 

role in the political process but China and India have placed less emphasis on political reform, 

and instead appear keen to engage the Myanmar government. Although unwilling to interfere in 

Myanmar’s domestic political situation, Myanmar’s fellow ASEAN members are making 

greater efforts to persuade Myanmar to make some concessions to internal opinion: Myanmar is 

due to take over as chair of the association for a year in 2006. Therefore, we are hoping that 

Myanmar is willing to reform her political system within 2005 to a level, in which the 

International community is willing to accept Myanmar as member of ASEAN and international 

community. Myanmar Government seems to work on its “Road Map to Democracy” and 

hopefully reach an international as well domestically acceptable agreement with the opposition 

National League for Democracy (NLD) in 2005 and able to find a way within 2005 before 

taking the Chairman-ship of ASEAN by 2006. A new National Convention is started form 

February 2005. 

 

1.2 Economic Trend 1988-2004 

Economic situation of Myanmar has been affected by the political situation greatly. Multilateral 
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aid agencies such as IFM, the World Bank and Asian Development Bank are not allowed to 

provide vital technical and financial support to remedy Myanmar’s economic policies and 

problems. Myanmar is still keeping multiple foreign exchange rates including the grossly 

overvalued official rate of 6 Kyat for US$1 although the actual market value is now 920-950 

Kyat for US$1. The economic sanction imposed by the Western Countries especially USA & 

EU are affecting Myanmar economy significantly by reducing exports, investments and tourists 

thus creating a sever shortage of hard currency.  

 

l Historical Economic Trend since 1989  

After opening of her economy partially in 1989, Myanmar enjoyed a short prosperity by inflow 

of foreign direct investment (FDI) until 1997. Myanmar had been isolated for nearly a half 

century after the World War II until 1988. Due to a long isolation and sudden opening of the 

Country, FDI mainly from ASEAN and China flooded to Myanmar from the early 1990’s in the 

areas of oil & gas, real esta te, tourism, industry and even infrastructure such as port. Myanmar 

enjoyed GDP growth of 5-7% during the 1991 to 1997 mainly due to sudden inflow of FDI and 

increased tourists, however, the Asian Financial Crisis of 1997 reduced the FDI inflow suddenly 

plus the economic sanctions started from 1998 by the Western country especially by USA 

affecting her economic performance in the past several years. 

 

Table 1-1 Basic Indicators for Myanmar Economy 

Item 1997 1998 1999 2000 2001 2002 2003 

GDP GR% 5.7 5.8 10.9 13.6 na na na 

Population  48.2 49.1 50.1 51.1 52.0 53.0 

Inflation  51.5 18.4 -0.1 21.1 57.1  

FDI Mil$  54.5 58.2 217.7 19.0 86.9  

ExportKtm  6,737 7,074 10,600 15,929 19,980  

ImportKtm  16,920 14,464 15,426 19,248 15,373  

Trade Bala   -10,184 -7,390 -4825 -3,319 4,607  

ODA $Mil 50 72.1 81.1 106.8 126.8   

F Reserve$  326.6 276.6 233.5 410.7 481.0  

Source: Economic Intelligence Unit 

 

Myanmar government seems to change her economic policy after the economic crisis started 

from the Asian Financial Crisis of 1997. Until the Asian Financial Crisis of 1997, Myanmar 

economy enjoyed stable and steady economic growth of 5-6% due to inflow of FDI and tourists 

since switching her central controlled socialistic  economy to more open a market oriented 
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economy from 1989. The Asian Financial Crisis reduced the foreign investment, trade and 

tourism arrival to Myanmar, which affected the Myanmar economy significantly.  As the FDI, 

ODA and exports decline, the foreign reserve become a critical level and inflation jumped with 

weakening of the local currency, Kyat.  

 

1.3 Shift from Open economic policy to Domestic Oriented Economic Policy in the Recent 

Years  

Myanmar government started emphasizing domestic investment especially in agriculture sector 

from 1998 instead of FDI and outside assistances. After the Asian Financial Crisis of 1997, 

Myanmar economy started to suffer by declining investments, tourist’s arrivals and trade 

volumes. GDP growth started to decline and worsening of nearly all economic aspect: such as 

reduced government revenuer, declining foreigner reserve and higher inflation rate.  In the 

micro economic level, a shortage of electric power and energy supply became critical problems 

and started to affect the entire economy seriously since the late 1990’s.  Due to the problems in 

the external sectors, Myanmar Government started to shift the priority to domestic sector such 

as agriculture, forestry/fishery and mining/oil & Gas production by encouraging the private 

sector to engage in these domestic sectors. 

 

Table 1-2 Myanmar Sartorial Economic Growth %: 1997-2001 

Sector 1997 1998 1999 2000 2001 

Agriculture 3.8 3.0 3.5 10.5 9.5 

Livestock/Fishery 11.9 7.1 9.3 16.8 17.8 

Forestry 2.1 2.8 3.2 4.6 3.3 

Energy  -2.1 2.3 53.6 66.5 30.8 

Mining 12.4 29.7 7.0 30.0 25.5 

Manufacturing 4.6 5.0 6.2 14.5 23.4 

Power 12.8 17.8 -5.4 14.2 13.9 

Construction 24.6 9.8 6.3 4.4 11.9 

Services 6.5 6.7 7.0 9.2 13.7 

GDP 6.4 5.7 5.8 10.9 13.6 

Source: Central Statistic Organization, Statistical Yearbook 2001 

 

l Natural Gas & Mining sector: Two important sectors for earning hard currency in Myanmar 

in the recent years.  

In terms of hard currency earning and contribution of the GDP growth, natural gas and mining 

sector are very important for Myanmar in the past several years. 
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Natural gas from massive gas fields of Yadama and Yadagon started producing natural gas 

exporting to Thailand from 1999. The energy sector output grew 53.6% in 1999 and continued 

to expand by 66.5% and 30.8% in 2000 and 2001 respectively. Although we don’t have data for 

the recent years (available latest official data is 2001), due to the higher prices of energy in the 

recent few years, the energy sector is likely to enjoyed rapid growth continuously until now. 

Another important and high growth sector is the mining sector especially copper (Due to 

Monywa Copper mine). The Monywa copper mine started producing refined copper from 1998 

and contributed to the rapid growth of mining sector growth. The mining sector grew at a rate of 

29.7% in 1998 and grew 30% in 2000 and 25.5 % in 2001. We also predict that the Monywa 

Copper mine continued to contribute to the high growth of the mining sector until 2005 due to 

higher production volume and as well as higher copper price. 

 

Table 1-3 Key Commodities in Myanmar: 197-2001 

Commodity 1997 1998 1999 2000 2001 2002 2003 2004 

Natural Gas 

m cu ft 

 119,983 219,399 299,388 310,323 301,518   

Copper Ton 0 50,000 150,000 200,000 230,000 250,000 250,000 275,000 

Rice 1,000 t  16,391 16,808 19,808 20,967 21,569   

 

Due to the importance and large investment requirement of both natural gas and copper mine 

development; Myanmar government gave a special investment arrangements, in which off shore 

financing were allowed. So far natural gas and copper mine projects were only allowed to use 

such off shore financing scheme in which escrow accounts were opened at outside of Myanmar 

and loan payments or other essentia l payments were allowed to deduct priority basis before 

paying other expenses. Beside the natural gas and copper, rice production has been increased 

also from 16 million tons in 1998 to 21 million tons in 2002 as a result of strong encouragement 

of the Government to produce more rice from 1998. 

 

2. Monywa Copper Mine and Its History 

2.1 Monywa Copper Mine Development History: 1996-2004 

As shown in the previous section, Mining and Gas sectors are very important for Myanmar 

bringing badly needed hard currency. Among the mining sector, Copper is the most promising 

mining resources in Myanmar. The major copper deposits are located at Monywa district which 

is located at 112km West of Mandalay, Sagaing Province (See the Location Map-1). The 

Monywa Copper mine is owned by Ivanhoe Mines Ltd, a Canadian Company and Myanmar 
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Government (Ministry of Industry No.1 Mining Enterprise).  

l History of Monywa Copper Mine: 1992-2005 

(1) Ivanhoe Mines Ltd of Canada agreed to explore the Monywa copper mine as experimental 

base in 1992 with Ministry of Industry No1 (MOI No1) of Myanmar Government.  

(2) After preliminary testing of potential areas and quality of copper ores, Ivanhoe and MOI 

No1 agreed to form a joint venture (JV) company to develop three mining sites: (1) 

Sabstaung, (2) Kyisintaung and (3) Letpadaung in 1996.  

(3) The JV company started construction of mines at (1) and (2) sites and a refining factory 

as the phase 1 from 1997 and started operating in 1998. The refining methodology is called 

the extraction-electrowinning (SX-EW) process and it is the most advanced modern refining 

methodology in the world producing high quality cathode copper with 99.999% pure copper. 

Now Monywa Copper Mine is one of the most efficient & low cost copper producers in the 

World. 

(4) Now Monywa Copper mine reached the copper production of 27,500 tons/year in the 

middle of 2004 and increased to 39,000 tons/year level in the third quarter of 2004. The 

original phase 1 production target was 30,000 tons/year by 2005 and the cost of the Phase1 

was $150 million ($60 million by Ivanhoe investment and $90 million by Japanese 

financing (Marubeni and Nissoiwai). Currently the JV Company employs 550 permanent 

workers and employs additional 1,300 constructions/logistic relates workers. JV Company 

is the largest employer in the Sagaing province. 

(5) The Monywa Copper Mine project is considered as one of the most successful foreign 

investment projects along with two natural gas projects of Yadana and Yatagone. Since the 

year 2001, Monywa Copper Mine is trying to expand their capacity to 150,000 tons per year. 

However, due to a few reasons such as unfavorable  political situation & economic sanctions 

and a severe shortage of electric power supply, the Monywa Copper Mine project is not able 

to expand yet.  

 

2.2 Future Prospect of Monywa Copper Mine  

1) Favorable Copper Market and Good Performance of Monywa Copper Mine 

Although the Monywa Copper mine project had been faced a few difficulties mentioned above, 

the Monywa Copper mine project has a very encouraging positive factor, which are the higher 

prices of copper in the past several years. Cooper prices have been increasing in the recent years 

due to the higher global demand of copper especially the rapid increase of demand in China. 

The copper price increased from $0.70 per/pond in 2001 to $1.45 per/pond in 2004 more than 

doubled as shown in the Table 2-1.  Due to increase copper prices, Monywa Copper Co., did 

paid back all of investment loans in the last year.  According to Ministry of Industry No.1, the 
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current operation of Monywa Copper Mine is highly profitable and able to expand up to 50,000 

ton/capacity by own profits from the current operation. 

 

Table 2-1 Copper Prices: 1998 to 2004 ($ per 1 pond) 

Year  1998 1999 2000 2001 2002 2003 2004 

Price $ 0.84 0.86 0.68 0.70 1.00 1.40 1.45 

 

It is difficult to predict the future copper price by anyone; however, Monywa Copper Mine is 

considered one of the most low cost producers in the world and likely to remain a profitable 

copper producer under the expected future copper price. Considering the high economic growth 

of China and India, the price of copper is expected to remain above $1.0 per pond for sometime. 

Therefore, Monywa Copper Mine CO., decided to expand their capacity to 150,000 tons per 

year capacity as soon as possible. 

 

2.3 Monywa Copper Mine Future Development Plan (2005-2010) 

Because of the favorable  current and future prospect of copper market prices, Monywa Copper 

mine is currently plan to expand to 50,000 ton/year capacity within few years from the current 

production level of 27,500 tons/year. Furthermore, the third mine site, Letpadaung near the 

existing mine sites is planned developing additional 120,000 tons/year copper mines and 

processing plants once the securing electric power supply system. The possible timetable of the 

expansion is as follow: 

 

Table 2-2 Copper Production and Expected Electric Power Requirement (MW) 

 2004 2006 2008 2010 

1. Copper Production 

(Ton) 

30000 50000 80000 150000 

2. Electric Power 

Requirement (MW) 

20 34 54 100 

Note: Ministry of Industry No1: 

 

The Phase 2 expansion project is expected to cost $400 million and expected to employ over 

1100 additional workers. Western countries including Canada imposed an economic sanction for 

Myanmar in 2002; however, the Monywa Copper mine Phase 2 project is considered as a part of 

the original agreed project back in 1996, therefore, the project is not a new project and not 

prohibited by the Western Economic sanction imposed from 1998 or later onward.  
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Assuming the 150,000 tons production per year, the three mine sites are likely to supply 

sufficient copper for 30 years and one of the lowest cost producers of copper in the world. Due 

to the recent jump in copper price, the Monywa Copper Mine Company is able to pay back all 

of construction cost of the Phase 1 by the middle of 2004 ahead of the planned payment 

schedule. The JV Company is now a highly profitable company and expanding their capacity to 

50,000 tons/year with their profits earning for the immediate future and further to 150,000 tons 

capacity by 2010 or even earlier if the power supply is arranged earlier. 

 

2.4 Major Issues and Problems for Monywa Copper Mine Expansion  

1) Economic Restrictions and Sanctions 

Myanmar economy is faced many problems for some times. One of serious economic 

problems for promoting the Monywa Copper Mine is trade restrictions imposed by the 

Myanmar government and the economic sanctions imposed by the Western Government as 

shown below: 

(1) Trade restrictions:  

In order to conserve foreign exchange, the SPDC placed its own stringent restrictions on 

both exports and imports since 1998. The imported items are strictly controlled and only 

priority commodities are allowed to be imported. In 2000, imports by all traders were 

capped at Kt 1 million/month. In March 2002, the licenses of all foreign trading firms 

were evoked. 

(2) US Sanctions:  

In April 1997, the US banned all new investment in Myanmar by US companies and the 

Burmese Freedom and Democracy Act 2003 banned all US imports from Myanmar 

effective from August 2003. 

(3) EU Restrictions: 

   In March 1997, the EU withdrew general system of preferences (GSP) from Myanmar 

on agricultural goods; Myanmar had already lost GSP on industrial goods before. 

(4) Canadian Restrictions :  

In January 2003 Myanmar was excluded from Canada’s least Developed Country 

Market Access Initiative. Canada removed Myanmar’s GSP benefits from August 1997 

already.  

(5) Consumer boycotts:  

Active and well organized consumer boycott campaigns have contributed to the 

decision by a number of international companies to pull out of Myanmar such as few oil 

companies. 
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2) Critical Electric Power Supply Shortage in Myanmar 

Another major obstacle  for Monywa Copper Mine expansion project is the sever shortage of 

electric power supply. Although Myanmar has a 30,000 MW hydro power capacity potential, 

however, only 3% of potential hydro power were developed and majority of power generation is 

depended on gas power generation. Natural gas is available, but over 90% of natural gas is 

directly exported to Thailand. Thus, a shortage of natural gas domestically has been existed for 

sometime. The shortage of electric  power is considered as 25 to 30% of the total demand. It is 

so critical for the Monywa Copper Mine; it is therefore, we must examine the electric power 

sector in detail in the following section. 

 

3. Electric Power Sector in Myanmar  

3.1 Existing Power System 

The following major electric power stations feed electricity into the National Grid System with 

230 kV, 132 kV and 66 kV transmission lines and substations. The National Grid System (the 

Interconnected System) covers the Southern and Central parts of the country and the generation 

within this system is about 95 % of the total generation of the whole country.  

 

 

  Installed Capacity (MW) 

I. Hydroelectric Power Stations 357.00  

 1. Baluchaung No: 2 Lawpita 168.00  

 2. Kinda 56.00  

 3. Sedawgyi 25.00  

 4. Baluchaung 28.00  

 5. Zawgyi No : 1 18.00  

 6. Zawgyi No : 2 12.00  

 7. Zaungtu 20.00  

 8. Thapanzeik  30.00  

    

  Installed Capacity (MW) 

II. Gas Turbine Power Stations  680.60  

 1. Kyunchaung 54.30  

 2. Myanaung  67.65  

 3. Shwedaung  55.35  

 4. Mann  36.90  
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 5. Ywama  66.90  

 6. Tharkayta GTCC 91.50  

 7. Ahlone GTCC 154.00  

 8. Hlawga GTCC 154.00  

                 

 Total : ……… 1037.60  

 

3.2 Demand and Supply 

The area of electric supply in Myanmar can be defined into two parts:- 

( i ) Area of supply from National Grid System (The Interconnected System) 

( ii ) Area of supply outside the Grid System. (Isolated)  

 

Table 3-1 The breakdown of Installed Capacity for the year 2001-2002 is as follows: 

 Grid System Isolated Total Percentage  

Installed Capacity (MW) 1062.57 141.93 1204.50 100.00 % 

Hydroelectric  357.00 34.52 391.52 32.50 % 

Gas Turbine ( 23 units ) 508.10 35.89 543.99 45.16 % 

Steam Turbines  172.50 31.10 203.60 16.90 % 

Diesel (*) 24.97 40.42 65.39 5.44 % 

 ( * Stand by )    

 

Table 3-2 The following are the breakdown of total units generated and sold for the year 

2001-2002. 

Units Generated ( mill kWh ) Units Sold ( mill kWh ) 

Hydro 1822.00 Industry 1615.188 

Steam 895.00 Domestic  1789.286 

Gas 2915.00 Bulk 748.031 

Diesel 42.00 Others 109.243 

Total 5674.00 Total 4261.748 

 

3.3 Major Problems of Power Sector and Transmission lines 

Due to limited investment budget by Myanmar Government in power sector, a serious power 
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shortage was created during the 1990’s. By the year 2000, the demand & supply gap reached as 

much as 20% to 30% and regular power cut became normal. Nearly all major users such as 

hotels, restaurants and manufacturing enterprises started installing their own generators in order 

to protect their business. The existing power capacity of 1,200 MW (2001 level) was 

insufficient to meet the total demand of estimated 1,500 MW (30% short). The electric power 

shortage in the nationwide as well as in the Monywa area was one of key factor for Monywa 

Copper Mine Co. not being able to expand the copper production to 150,000 tons per year 

capacity in the past several years. 

 

3.4 Electric Power Sector and Future Expansion Plan 

1) Existing Conditions of the Electric Power Sector 

Myanmar’s economy has been growing smoothly since 1989 when it partially shifted into a 

market economy for the first time after the World War II.  Electric power supply, however, 

has failed to keep up with the growing demand. At present, Myanmar has an electric power 

plant capacity of 1,192 megawatts only (in 1998).  And the nation has a per-capita power 

consumption of 64 kilowatt-hours a year, which remains the lowest level in the world. 

 

Table 3-3 Electric Power Generating Capacity 

 1994 1995 1996 1997 1998 1999/2000 

Electric Power (Mkwh) 3,632 3,762 4,130 4,445 4,579 5,024 

Gas 1,852 2,061 2,049 2,503 2,848 3,515 

Hydro 1,659 1,595 1,622 1,686 1,486 961 

Thermal 79 62 59 213 226 504 

Diesel 42 43 40 43 46 45 

Electric Power Installation 

(MW) 

837 982 1,033 1,042 1,055 1,196 

Source: Statistical Yearbook 2000, Central Statistical Organization 

 

Myanmar’s electric power supply is characterized as domestically produced gas generated 

power, occupying 70% of its total power generating equipment (in 1999).  Most of the 

latest power plants in the country are using gas to generate electric power.  The rest is 

generated hydroelectrically (19%), thermoelectrically (10%) and with diesel (0.9%). 

 

Having limited funds and foreign currencies, Myanmar has not allowed the power plant 

capacity to keep up with the demand.  As a result, power failures have occurred frequently 

since the middle of the 1990s.  As a result, shop owners, hotel owners and medium- and 
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small-sized enterprise owners have been driven into a situation where they have no 

alternative but to acquire small-sized generators.  Consequently, they are forced to spend 

extra capital and energy on securing electricity in the event of power failure. 

 

The electric  power shortage is unlikely to be dissolved with ease.  Presently, it has become 

necessary to start up an urgent action plan so that an efficiency improvement program can 

be implemented for the old thermo electrical (gas) power plants, including the gas power 

generation fueled by the Yadana and Yatagone gas fields, whose implementation program 

has been delayed. 

 

A number of short-term programs were mapped out from 1998 to 2000, of which, however, 

only two thermoelectric  projects, Ahlone Steam (50MW) and Hilawga Steam (50MW), and 

one hydroelectric project, Zawgyi II, have been implemented.  All other projects have been 

deferred for lack of funds.  The big three projects, the Kyaiktaw gas power generating 

project (300Mw), the Ywama gas project (300Mw) and the Delta Offshore gas project (200 

Mw), have not been implemented yet.  The Paunglaung project and three other 

hydroelectric power generation projects have seen part of their tunnel construction work 

started, with funds raised from Japanese enterprises.  Nevertheless, these hydroelectric 

power plants have also been delayed in their construction completion. 

 

According to ECFA’s forecasts, Myanmar will require a base-case power plant capacity to 

generate 1,787MW in 2005, and 2,984MW in 2010.  MEPE is considered to have a current 

operational power plant capacity of approximately 1200MW, which may well be considered 

to run short by at least 20% to 30% as compared with the demand. 

 

2) MEPE’s Long-Term Power Supply Plan & Strategy (2000 to 2015) 

i) Building large-sized new combined power plants, using offshore gas (from Yadana 

and Yatagone gas fields), 

ii) Improving old existing gas power plants and converting them to new equipment, 

using inland gas in current use and offshore gas, 

iii)  Thermoelectric power plants, using the residual oil available in oil refineries 

(especially from the inland Mann Oil Refinery) , 

iv) Small- and medium-sized hydroelectric power plants, 

v) Large-sized hydroelectric power plants, and 

vi) Building export-oriented large hydroelectric power plants by making effective use of 

the private sector (either partially or totally).   
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From a medium- to long-term point of view, there is a strong possibility that Myanmar may 

explore hydroelectric power generation.  Theoretical potential is estimated at 108,000 MW 

and the economic potentia l at 30,000MW. 

 

3) Recent Plan and Results: 

Myanmar has been significantly affected by its failure to implement any of the gas power 

plant projects, i.e. Kyaiktaw (300MW), Ywama (300MW) and Delta Offshore Block 1 

(200MW), and all full-scale power projects from 1997 to 2000.   

For power supply strategies, Myanmar should on a short-term basis promote gas and 

thermoelectric power generation and small hydroelectric power generation.  On a medium- 

and long-term basis, a large-sized hydroelectric  power plant project should be adopted. 

It is expected that future power generating facilities will be developed possibly in the 

following priority order: 

i) Urgent power generating projects (projects to supply to an integral cluster of 

industrial complexes and/or industrial zones with diesel and gas generators), 

ii) Improving the efficiency of existing gas thermoelectric power plants and the working 

ratio of gas power plants by constructing a gas pipeline from Yadana gas field in 

earlier stages, 

iii)  Newly constructing gas power plants (projects already planned), 

iv) Building small-scale hydroelectric power plants, 

v) Building medium- and large-sized hydroelectric power plants (for domestic 

consumption), and 

vi) Export-oriented hydroelectric power plants along the border with Thailand. 

 

For hydroelectric power generating potentials, in particular, projects of high economic  

viability have only reached 30,000 MW.  From a medium- and long-term point of view, the 

environment ought to be scarcely depleted (without reducing tropical rain forests due to 

their significant falls).  Besides, there are a number of areas where small-sized dams may 

be located. These natural conditions in Myanmar are more favorable than in any other 

countries.  The natural gas produced within its own territory is expected to increase in 

great measure from now on and to become the foundation of Myanmar’s power supply 

together with hydroelectric power.  As part of a solution to the electric power problem, the 

Japanese Government temporarily suspended a non-reimbursable cooperation amount of $3 

billion to improve the Baloochan Power Plant.  This year, however, this cooperation has 

restarted. 
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4) Urgent Power Development Program: 2001-2005 

The electric power shortage that had turned out to be a significant not only an economical 

but also a social problem caused the Myanmar Government to start up an urgent power 

development plan in 2001.  As shown in Table 3-4 below, Myanmar is expected to have an 

electric power demand of 1338MW on a base-case basis in 2005. For a high-growth case 

basis, it is envisaged that the power demand will be 1,433MW in 2005.  In reality, however, 

there is strong possibility that the electric power demand in Myanmar in 2003 has already 

exceeded 1,500MW, considering that the economic boom at the beginning of the 1990s 

accelerated the introduction of electrical appliances in housing developments. 

 

Table 3-4 Current 5-Year Plan: 2001-2005 Demand Forecast for Electric power: 2001-2005 

Year Low Growth Base Case High Growth 

2000(Base Year) 890MW 890MW 890MW 

2001-02 

2002-03 

2003-04 

2004-05 

2005-06 

952MW 

1019MW 

1090MW (7.0%) 

1167MW 

1248MW 

966MW 

1048MW 

1137MW (8.5%) 

1233MW 

1338MW 

979MW 

1077MW 

1185MW (10.0%) 

1303MW 

1433MW 

Source: Ministry of Electric Power: Department of Planning 

 

The urgent plan announced in 2001 projected a demand of 1400MW.  A specific power 

project, however, has specified to develop a 2300MW power plant.   The project has been 

supported by a development fund so far, however, is up to a quarter of the proposed power 

plant capacity of 2200MW.  Unless new fund providers appear in the future, it will be 

difficult to implement all these projects. 

 

Table 3-5 Years Plan: 2001-2005 Detail Projects  

Year of Compl Projects Capacity (MW) Estimated Cost (M$) 

2002-03 Thapanzeik (Hy) 30 36 

2002-03 Paunglaung (Hy) 280 336 

2002-03 Mandaley (GT) 30 18 

2003-04 Mone (Hy) 75 90 

2003-04 Yenwe (Hy) 25 30 

2003-04 Kabaung (Hy) 30 36 

2003-04 Mann CC 20 40 
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2003-04 Swedaung CC 25 50 

2003-04 Kyunchaung CC 25 50 

2003-04 Tigyit (Coal Fired) 120 96 

2004-05 Pyu (Hy) 65 78 

2004-05 Shwli (Hy) 300 360 

2004-05 Kun (Hy) 60 72 

2005-06 Thaukyegat (Hy) 150 180 

2005-06 Bawgata (Hy) 160 192 

2005-06 Shwekyin (Hy) 120 144 

2005-06 Yeywa (Hy) 700 840 

2005-06 Tigyit (Coal Fired 

2nd Stage) 

120 96 

Total 18 Projects 2235 MW 2,744 Million $ 

Source: Ministry of Electric Power 

 

5) Actual Power and Trans Mission Line Implemented 2001-2005/6  

In order to improve the present power supply situation and to meet the future power demand, 

the Ministry of Electric Power laid down 5 year plan for short term and 30 year plan, which 

composed of Six Parts of Five year plans for long term in compliance with the National 

Development Plan and Regional development scheme. 

 

The objective of the first and the second 5 year plans are mainly for the country electricity 

self-sufficiency. But from the third 5 year plan and on, the regional power trade with GMS 

countries, ASEAN countries and the countries of BIMST-EC region are also considered and 

incorporated in the long term strategic plan. 

 

Within the time frame of the first 5 year plan from (2001-2002) to (2005-2006), Ministry of 

Electric Power has planned to develop 14 Hydropower station projects and 1 Coal-fired 

Thermal power station project to increase generation capacity of the country. 

 

Table 3-6 The followings are the list, details and status of the projects. 

 Sr. 

No 

Name of 

Project 
Location 

Installed 

Capacity 

(MW) 

Annual 

Energy 

(GHz) 

Status  
Year to be 

Commissioned 

1. Paunglaung 

Hydropower 

Mandalay 

Division 

280 

(70 

911 Diversion 

Tunnels by 

2003 

Completed by 
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 Sr. 

No 

Name of 

Project 
Location 

Installed 

Capacity 

(MW) 

Annual 

Energy 

(GHz) 

Status  
Year to be 

Commissioned 

Project 

(Underground 

Power Station) 

MWx4) Kajima and 

Newjec. 

Implementation 

signed with 

YMEC, China on 

(6-10-98) and    

(11-11-98). 

Drilling Intake, 

Surge Chamber, 

Spiral, P/S and 

S/S approach 

Tunnels. 

the end of 2004 

2. Mone 

Hydropower 

Project 

Magwe 

Division 

75 

(25 

MWx3) 

330 Implementation 

Contract signed 

with CITIC, 

China on 

(20-11-98). 

Design 

completed. 

Implementation 

started from 

September, 2001. 

Planned 2003 

Completed by 

Spring 2004 

3. Yeywa 

Hydropower 

Project 

Mandalay 

Division 

780 

(195 

MWx4) 

3316 Detailed Design 

Contract signed 

with COLENCO, 

Switzerland on 

(3-5-2001) 

construction of 

infrastructure 

works. 

2006 

4. Tigyit, 

Coal-fired 

Power Station 

Shan 

State 

120 

(60 

MWx2) 

800 Design, Supply 

and Supervision 

contract with 

Planned 2003  

Completed by 

2004 



 16

 Sr. 

No 

Name of 

Project 
Location 

Installed 

Capacity 

(MW) 

Annual 

Energy 

(GHz) 

Status  
Year to be 

Commissioned 

Project  

(1st Stage) 

CHMC on 

(27-8-2001) 

construction of 

infrastructure 

works. 

5. Kunchaung 

Hydropower 

Project 

Bago 

Division 

60 

(20 

MWx3) 

190 Feasibility Study 

and Detailed 

Design 

Contracted with 

NEPS, Myanmar 

on (26-2-2001). 

Construction of 

Infrastructure 

Works. 

2005 

6. Yenwe 

Hydropower 

Project 

Bago 

Division 

25 123 Under Feasibility 

Study and Design 

by Kansai 

Electric Power 

Co. Japan with 

MEPE. (In-house 

Consultant for 

MEPE) 

2006 

7. Thaukyegat 

Hydropower 

Project 

Bago 

Division 

150 

(50 

MWx3) 

780 Preliminary study 

by TEPSCO, 

Japan. 

2006 

8. Khabaung 

Hydropower 

Project 

Bago 

Division 

30 

(15 

MWx2) 

120 Under Feasibility 

Study and Design 

by Kansai 

Electric Power 

Co. Japan with 

MEPE. (In-house 

Consultant for 

MEPE) 

2004 
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 Sr. 

No 

Name of 

Project 
Location 

Installed 

Capacity 

(MW) 

Annual 

Energy 

(GHz) 

Status  
Year to be 

Commissioned 

9. Pyu Chaung 

Hydropower 

Project 

Bago 

Division 

65 260 Under Feasibility 

Study and Design 

by Kansai 

Electric Power 

Co. Japan with 

MEPE. (In-house 

Consultant for 

MEPE) 

2005 

10. Shweli 

Hydropower 

Project 

Shan 

State 

200 (1st 

phase) 

200 (2nd 

Phase) 

2212 Contract for the 

F/S and 

Preparartion of 

Tender Document 

for 400 MW 

scheme was 

signed with 

YMEC in 

February 2002. 

2004 

11. Bawgata 

Hydropower 

Project 

Bago 

Division 

160 500 Under Feasibility 

Study and Design 

by Kansai 

Electric Power 

Co. Japan with 

MEPE. 

( Consultant for 

MEPE) 

2006 

12. Shwe Kyin 

Hydropower 

Project 

Bago 

Division 

75 400 Under Feasibility 

Study and Design 

by Kansai 

Electric Power 

Co. Japan with 

MEPE. (In-house 

Consultant for 

MEPE) 

2006 
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 Sr. 

No 

Name of 

Project 
Location 

Installed 

Capacity 

(MW) 

Annual 

Energy 

(GHz) 

Status  
Year to be 

Commissioned 

13. Kyaingtawn 

Hydropower 

Project 

Shan 

State 

54 472 Pre Feasibility 

Study by MEPE. 

2006 

14. South Nawin 

Hydropower 

Project 

Bago 

Division 

2 10 Dam construction 

completed. 

Procurement of 

Turbine 

Generator and 

Equipment are 

under way. 

2003 

15. Pathi Chaung 

Hydropower 

Project 

Bago 

Division 

2 10 Dam construction 

completed. 

Procurement of 

Turbine 

Generator is 

under way. 

2003 

Source: Ministry of Electric Power 

 

According to the Ministry of Power, over 15 projects in Table 3-5 and Table 3-6 have been 

on-going and several projects were supposed to be completed within 2004, however, the 

actually implemented projects until 2004 were only four projects shown below:  

(1) Mone(75Mw) completed by Sprig of 2004 

(2) Paunglaung (140 Mw by October 2004 

(3) Paynglaung : another 140 Mw by the end of 2004) 

(4) Tigyt (120 Coal Fired: Phase1) is ready by the end of 2004. 

 

Total of 474 Mw were added by the end of 2004 making the total power generation capacity in 

Myanmar to be about 1,500 MW by the end of 2004. The total power supply is still short supply, 

however, the upper Myanmar region where Monywa Copper Mine is located is relatively 

secured electric power supply due to the additional new power plants were located in the upper 

region.  However, a transmission line between Mandalay and Monywa is needed for if 

Monywa Copper Mine is able to receive sufficient power from the newly established power 

plants.  
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3.5 Transmission Line and National Grid System Development Plan 

(1) Transmission Line Projects 

Besides the power generation, the transmission line system is another important issue for 

reliable power system in Myanmar. According to MEPE plan for 2001-2005 year period over 

$US1.2 billion worth of transmission projects were planned shown below: 

 

Table 3-7 Transmission, Substation and Distribution Expansion Plan: 2001-2005 

Type Number of Projects Estimated Cost (M $) 

Transmission and Substation  35 387.46 

Distribution Expansion Yangon, Mandalay and 

Other 

856.9 

Total  1.244.36 Million $ 

Source: Ministry of Electric Power 

 

According to the Ministry of Electric Power, the following 17 projects are currently on-going 

and three projects including the Monywa –Mandalay transmission are the top priority. The 

Mandalay to Monywa transmission line project was tendered in October 2004 and the project is 

under construction and expected to complete by the end of 2006. The transmission line system 

and on-going plans are shown in the next diagram and maps.. 
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3.6 Future Power Demand & Supply in Myanmar 

In spite of the effort of MEPE to improve the power supply condition, the power supply 

condition is likely to remain very weak. Myanmar’s per-capita power consumption remains at a 

low level similarly to the energy case as shown in Table 3-7 below. 

 

Table 3-8 Electric Power Consumption Per Capita (Kwh) 

 Myanmar Thailand China Vietnam Philippines Malaysia  Asia/P 

Kwh 64 1345 746 232 451 2554 787 

Comparis

on* 

1.0 21.0 11.7 3.6 7.0 39.9 12.3 

Source: World Bank 2001 World Development Indicator * Based on Myanmar = 1 

 

In Myanmar, electric power was consumed at a rate of 64Kwh per capita only in 1999 and 2000.  

This per-capita power consumption was only equivalent to one-twentieth of that of Thailand and 

one-seventh of that of Vietnam.  And it is equivalent to one-twelfth of the mean per-capita 

power consumption in Asia.  This low level of power consumption also demonstrates how 

difficult it is to resolve the power shortage in Myanmar.  Even with the electric power supply 

increased, there is a strong possibility that power shortages may continue indefinitely since 

demand is increasing faster than the supply never-endingly.  As a solution to the problem, it 

would be necessary to enhance power-generating equipment with enough capacity to exceed 

possible increase in demand, with funds raised from the private sector and abroad in a large 

scale.  From a shot-term point of view, it is necessary to supply electric power intensively to 

those regions and/or industries where electric power is essentially required.  

 

Actual power supply condition is the most of region including the capital is remain a very bad 

for example, in Yangon area, the power availability is about 10 to 12 hours and quality of power 

in terms of stability of voltage is low as well. Nearly 100% of manufacturing and major hotels 

and shops own their power generators. It is therefore, urgent to increase power supply and 

transmission lines to stabilize the power sector as soon as possible. 

 

4. Proposed BOT/BOL Scheme by Barge-Mounted 60 MW Power Plant 

4.1 Swapping Plan: BOT/BOL Scheme  

(1) Fuel Options 

Myanmar has in her territory several natural gas fields, but currently, natural gas is not available 

for domestic use and it is not clear when natural gas becomes available for domestic power 
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generation in Myanmar. At the same time, there are no major consumers of heavy fuel oil in 

Myanmar but diesel oil is widely used for prime movers of power generators and transportation 

facility.  It should be noted that heavy fuel oil could be handled almost in the similar way as 

diesel oil except that heavy fuel oil requires some heating arrangement to keep proper fluidity 

for handling. Modification required to the existing fuel oil storage and transportation system is 

not so extensive. It should also be noted that cost of heavy fuel oil is much cheaper than that of 

diesel oil. For instance, mean price of diesel oil (0.5% Sulphur content) in Singapore market in 

September 2004 was around $413.2/MT while that of 180 cSt heavy fuel oil (2% Sulfur) was 

$193.5/MT, less than 50% of diesel oil.  

 

Although coal is also a candidate as a fuel for power generation, an extensive investment is 

needed for coal handling and storage facilities. Utilization of coal requires not only such 

facilities but also consideration has to be given for ash handling and treatment/disposal means. 

Consequently, for medium and smaller size of power station, say up to 100 MW in generating 

capacity, application of coal as a fuel is not recommendable  unless the coal is easily available in 

the vicinity of the power station. 

 

Judging from the proposed generating capacity and the current situation in Myanmar, 

introduction of heavy fuel oil as a fuel for power generation is highly recommended for 

immediate power development before such a time comes when natural gas becomes 

commercially available for power generation.  

  

As a prime mover of power generators, gas turbine is one of the candidates. It, however, should 

be noted that any fuel oil that contains sulfur even in the least quantity causes troubles and 

shorten the lifetime of gas turbines seriously. Therefore, unless sulfur-free natural gas is 

available at a reasonable  economical price, introduction of gas turbine as a prime mover is not 

recommendable.  On the other hand, diesel engines can be operated safely with diesel oil or 

heavy fuel oil even though it normally contains sulfur to some extent.  It is noteworthy to 

mention that with some modifications and addition of gas injection system, the low speed diesel 

engine can operate on natural gas. Therefore it can be said that the best suitable medium size 

power plant for Myanmar is the low speed diesel engine generators for the area that is far from 

the coal resources.  
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The following shows typical thermal efficienc ies of each type of thermal power plant: 

 

1)  Conventional BTG*1 Plant: up to 39% or less at the rated 

load  

2) Medium Speed Diesel Power Plant: up to 43% at the rated load. 

3) Low Speed Diesel Power Plant: up to 49% at the rated load. 

4)  Gas Turbine combined cycle Plant*2: up to 50% at the rated load 

*1: Boiler-Turbine-Generator 

*2: Not recommendable  unless natural gas fuel is available  

 

 

5. Rational & Economic/Financial Return 

5.1 Basic Design of Power Plant 

5.1.1 Power Generation Capacity 

Taking account of additional power supply to Monywa Phase II development and 

flexibility to use in various areas in Myanmar, low speed diesel engine power plant of 

60MW generating capacity is recommended herein. 

 

Power generating plant requires periodical maintenance of the generating units during which the 

loss of generating capacity is inevitable , while such a loss of generating capacity had better be 

reasonably small. On the other hand the number of units should not be too many as it would 

loose scale merit and increases maintenance cost. In consideration of these all, generating 

capacity of one unit is recommended to be around 15 MW and the total number of units to be 

four (4). 

 

5.1.2 Barge Mounted Diesel Power Plant (BMDPP) 

It is recommended hereunder to introduce a BMDPP due mainly to the following 

reasons: 

5.1.2.1 Possible to have a power plant even where construction facilit ies are minimal or access 

to the site by land is difficult. 

5.1.2.2 Easy to move from one location to any other desired location where power demand is 

high and access water way is available . 

5.1.2.3 Skilled workers can carry out construction and testing of BMDPP with specialized 

production facilit ies of a well-equipped shipyard, and standardized technology and 

stringent schedule control can be utilized. Further, time consuming on-site construction 
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can be made minimal and on time project completion is assured 

5.1.2.4 When total power supply system in the country is well developed and BMDPP became 

redundant, it can be sold to other country.  

 

5.1.3 Technical Information of recommended 60 MW BMDPP – Appendix II 

The attached Appendix II shows technical information for major equipment of a 

recommended 60MW BMDPP.  

 

･ Appendix 2 shows technical information of 60 MW BMDPP (Table 4-1) 

･ General Arrangement of the proposed 60 MW BMDPP (Figure 4-1 (1/3)-(3/3)) 

･ Typical project schedule  for a 60 MW BMDPP  (Figure 4-2) 

･ Typical example of mooring the BMDPP (dolphin method Figure 4-3) 
 

5.2 Basic Cost Estimation  

Total estimated project cost is US$79,500,000.- based on current market conditions with 

exchange rate being ¥110/US$ (for financial evaluation we use $80 million.). The cost 

break-down is shown below: 

- 60MW Barge Mounted Power Plant …..US$71.5 

- Transformers & Adaptor set…………..US$8.0 

This does not include costs for transmission line to the nearest substation, nor cost for under sea 

soil investigation. Cost for mooring facilities is included, but it is subject to change depending 

on the sub-sea soil investigation. 

 

Based on the following conditions assumed, power generating cost at the generator 

terminal of the proposed 60 MW BMDPP will be approximately US$0.065/kwh  

(1)  Life time of BMDPP  …………………………… 25 years 

(2) Heavy Fuel Oil price  ………………………….. US$200/MT 

(3) System Oil price  ………………………………. US$ 0.90/litre 

(4) Cylinder Oil price  ……………………………… US$ 1.30/litre 

(5) Load factor ……………………………………… 100% x 8,000 hours/year 

(6) Operation & Maintenance Cost ………………. US$ 0.0139/kWh 

(7) Interest for initial project cost  …………………. 5.0 % per annum 

(8)  Tax and duties  ………………………………….. not counted 

(9)  Deterioration in Power Generation capacity  … None 

(10)  Development cost  ……………………………… not counted 

(11) Discount Rate  ………………………………….. 5.0 % per annum 
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N.B.  (a) Operation & Maintenance cost including O&M Personnel cost, 

normally required spare parts cost, Insurance cost, Administration cost etc. is included 

based on some other referenced plants.  

 (b)     10 years of repayment period being assumed.   

 

Although price of lubricants may not vary in proportion to that of fuel oil, on the 

assumption that they change proportionally, provided price of fuel and lubricants be 

lowered by 10% and all other conditions remain same, power generation cost would be 

approximately US$ 0.061/kwh and it would be approximately US$ 0.057/kWh provided 

cost of fuel and lubricants be lowered by 20%.  

 

6. BOT and BOL Program in Myanmar 

6.1 Previous BOT & BOL Projects  

Myanmar had been faced a sever shortage of electric power for several years and in spite of the 

best effort by MOE and MEPE, the shortage of electric power is likely to continue due to the 

huge shortage gap exists between the electric power demand and supply: the shortage is 

estimated at least 1000MW. The capacity of Myanmar government for developing new electric 

power capacity is limited by available budget (including assistance from other countries such as 

China and Thailand) for electric  power related projects. One of the ways to reduce the large 

demand gap is introduction of widely used Built Own and Transfer (BOT) or Built Own and 

Lease (BOL) scheme in the power sector as many other countries have been done successfully.  

 

BOT or BOL scheme had been used widely in many developing countries and industrial 

countries in the past 15 years especially in electric power sector due to relatively easer to fix the 

cost and revenue items for given project period. The private investor is willing to invest such 

BOT & BOL scheme as long as the revenuer and cost are fixed and profits are allowed to remit 

to investors. 

 

Myanmar Government is not implemented such BOT/BOL scheme in the Country yet but they 

have been already discussed BOT scheme in the past years. For example, one project at the near 

Thailand border hydropower project had been proposed by a private investor in 1998 based on 

selling the power to Thailand initially and later supply to Myanmar after recovering the 

investment cost. MOE is hoping to start BOT/BOL scheme for supplementing the government 

development plan.  Some of projects under discussions with neighboring countries are shown 

below: 
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BOT/BOL Projects for Export of Power to Neighboring Countrie s 

1) Htamanthi Hydroelectric Power Project 

The Project site is located at Chindwin River, north of Homemalin in Sagaing Division. 

Preliminary investigation work had been carried out in 1962 with the assistance of UNDP 

agency. In November 99, an Indian Power Delegation Team and Myanmar Electric Power 

Enterprise jointly carry out preliminary investigations and site survey. Power generated 

from Htamanthi will be used locally and will be exported to India as well. At present, 

Hydrological and Meteorological measurements are being taken at three gauge and 

discharge sites.  

2) Hutgyi Hydroelectric Power Project 

Among the big hydropower resources in Thanlwin River Basin Myanma Electric Power 

Enterprise had selected Hutgyi project site in Shan State for survey and investigation works. 

Feasibility Study of proposed site was completed by Marubeni / NEWJEC led consortium 

and the project has to be implemented phase by phase. Power generated from Hutgyi is to 

be exported to Thailand and partly used locally. 

3) Tasang Hydroelectric Power Project 

Another project site selected by Myanma Electric Power Enterprise in Thanlwin River 

Basin is Tasang project in Shan State. Field investigation works for feasibility study is 

carried out by GMS Power Public Co., of Thailand and Lahmeyer of Germany. Then the 

study of the Tasang Hydropower Project was performed by the MDX Group of companies, 

Thailand. Pre-feasibility study started in October 1997 and completed in March 1998 and 

Feasibility Study started in April 1998 and completed in September 1999.  

The Department of Hydroelectric Power (DHP) of the Ministry of Electric Power and MDX 

Group of Companies signed a MOA on construction of Tasang Hydropower Plant on 20 

December 2002. The plant will have the installed capacity of 7,110 MW on Completion. 

This project is mainly for export to the countries in the Greater Mekhong Subregion and 

ASEAN region. The project will be implemented by Joint Venture Co., comprising DHP 

and MDX Group of companies, Thailand. 

4) Tanintharyi Hydroelectric Power Project 

There are 5 (five) promising sites on the Tanintharyi river in Tanintharyi Division, and after 

developing the Project excess power can be exported to Thailand. After Preliminary Study 

of Project Sites Nippon Koei Co. of Japan had submitted a report in February 1997. 
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So far, no projects have been implemented by BOT or BOL scheme with neighboring 

countries of Thailand and China yet but MOE has been preparing internal BOT & BOL 

regulations since 1998. 

 

6.2 Problems for BOT/BOL Scheme in Myanmar 

1) Low Eclectic  Power Fee 

In Myanmar, the price of electric power is kept below the international level. The current 

electric  power charge is only 50 Kyat ($0.03 US) for the domestic users and $0.08 US dollar 

for foreign companies. The electric power fee for foreign users ($0.08) is reasonable charge 

fee but the local fee of $0,03 US dollars is too low to cover the investment and operation 

cost. 

 

2) Shortage of Hard currency and None-convertibility of local currency to Hard Currency 

Due to shortage of hard currency and continued trade deficits, the local currency (Kyat) is 

not convertible for hard currency for investors and exchange rate had been depreciated 

continuously for the past decades and expected to depreciate further in the future.  

 

3) Weak and Uncertain Government Policy 

Up to now, Myanmar Government trade and foreign investment policies have been 

changing frequently without reasonable explanations. Regarding the energy and power 

sector policies which are likely to affect the power sector are not reliable in the past years. 

In order to overcome the above difficulties, the special arrangements for the BOT and BOL 

investments are needed such as off-shore financing with guaranteed payment of agreed 

power charges from the escrow accounts. 

 

6.3 Electric Power Supply Plan for the Monywa Copper Mine  

Current electric power requirement is about 20 MW from with 30,000 tons copper production 

supplied from Kyauchaung (Gas Turbine) power station of MEPE. 

 

Based on the company future expansion plan, electric power demand is likely to increase to 34 

Mw, 54Mw and 100 Mw by 2006, 2008 and 2010 respectively. It is expected to supply the 

future electric power supply using a new transmission line which will be constructed between 

Monywa to Mandalay with a 230KV line in the 2005/6 by Myanmar Electric Power Enterprise 

(MEPE) approved by Ministry of Electric Power (MOE). The source of power is likely to be 

transmitted by the new transmission line (230KV) between Monywa to Mandalay and existing 

230KV transmission line between Yangon to Mandalay.  Monywa Copper Mine Co. is willing 
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o purchase the electric power at $ 8.0 Cent US dollar now (2004) and allow to increase 

according to the global energy price increase as the most of international companies are willing 

accept for the long term purchase agreement. Because of the new transmission line to Monywa, 

electric power plant is not necessarily located at Monywa but the power can be supplied from 

other locations. 

 

6.4 Swapping Plan: BOT/BOL Scheme  

Fortunately the Monywa Copper Company is allowed to open the escrow account for payment 

in hard currency at outside of country for purchase of machinery and other services including 

electric power. Payment of copper sales will be deposited at the escrow account at the outside of 

Myanmar (Such as Singapore) and pay all necessary payments to foreign contractors and 

financiers in hard currency and the remaining revenue will be transfer to the Myanmar account. 

As long as the price of copper remains at least $1.0 per pound, the payment of electric power 

will be guaranteed in hard currency. The long-term electric power purchase agreement between 

an independent power generating company (IPP) and Monywa Copper Co. can be used as 

collateral for the project finance of the power plant. Actual location of the IPP can be any 

location within Myanmar as long as connected to Monywa Copper Mine Co., by the national 

electric power grid. Therefore, in our study, we are considering four possible cases shown 

below: 

(1) Case 1: Locating near the Copper Mining site supplying power directly to the Monywa 

Copper CO. 

Locating the power plant near the copper mine site where is about 200Km inland from 

Mandalay and directly connecting to the Copper mine. Sending power is easy but supplying 

fuel for the power plant is difficult due to isolated site in the mountain area. 

 

(2) Case 2: Locating along the Irrawaddy River supplying power through the new 230KV line 

to the Monywa Copper Co. 

Locating the power plant along the Irrawaddy River near Mandalay. Generated power 

supply will be connected by the planned transmission line from Mandalay to Monywa. In 

this Case, fuel supply is relatively easier than the Case 1 but still supplying fuel must be 

curried for a long distance bringing from Yangon area. 

 

(3) Case3: Locating further away Near Yangon and swapping power between IPP power supply 

and MEPE power supply.  

Yangon area is the largest urban center as well as industrial center consuming by far the 

largest electric power (over 50% of the total). It is likely to remain the largest consumer of 
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electric  power in the future. Therefore, IPP plant can locate in the Yangon area and 

connected to the national grid supplying power to the Monywa Copper Co. indirectly by 

swapping with other MEPE power plants. 

 

(4) Case 4: Locating Other Coastline Areas or Delta areas 

IPP site can be located at other locations where demand of power is increasing rapidly such 

as East Coastal, Delta area and Bengal Bay region. Again the swapping of power will be 

made between IPP and MEPE. 

Regarding four possible IPP sites, we are recommending the either Case (3) or (4) because 

that on-going 230KV transmission line allowed MEPE to supply necessary 100MW power 

to Monywa Copper Mine within two years time. The power sources can be from the 

recently completed power plants of Mone (75MW), Paunglaung (140MW), Paynglaung 

(140MW) and Tigyt (120MW).  The 60 MW IPP power supply can be supply to the most 

critical area of the Capital region hopefully such as badly needed manufacturing industry or 

hotels. This type of arrangement of swapping of power supply sources are commonly used 

in the world. By swapping of power supply sources between MEPE and the IPP, cost of 

supplying power to Monywa Copper Mine will be reduced significantly and also receivers 

of the IPP power also benefit from a shorter transmission line and lower cost of power 

delivery.  

 

6.5 Fuel Options: Fuel Oil or Natural Gas  

Proposed diesel power plant is able to use two alternative fuel: (1) Banker Oil (C Fuel) or (2) 

Natural Gas. The appropriate fuel at each case will be depending on availability of natural gas 

or fuel. Considering the availability of natural gas and easiness of obtaining banker oil in 

Yangon area, we are recommending use of banker oil for the IPP power project as already 

discussed previously.  

 

6.6 Type of Plant Options: Barge Mounted Power Plant or on Fixed Power Plant 

Also type of power plant is also two options available: (1) Barge Mounted Power Plant and (2) 

Power Plant at Fixed Foundation on ground.  Regarding the option of using barge-mounted 

power plant or fixed power plant, we are recommending the barge mounted power plant due to 

the following reasons: 

 

(1) Myanmar has long costal as well as river where the 60 MW barge power plant can be 

located with a minimum cost. 

(2) Barge Mounted power plant has advantage of relocating the power plant when such 
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relocation will become needed, 

(3) Barge Mounted Power plant can be removed and investor can be secured their investment 

when any major country risks are involved. 

 

6.7 Rational & Economic and Financial Return 

(1) Basic Design of Plants (60 MW) 

(2) Basic Cost Estimation (Including Fuel & Operation cost)* 

US$ 79.5 Million total cost (60MW Power Plant US$71.5 and Transformers & Adaptor 

US$8.0) 

(3) Expected Revenue  

$0.08 X 8,000hX 60,000Kw= $34.8Million 

 

6.8 Recommended Options  

1) Financial Scheme: Escrow Account Method 

Myanmar is likely to remain a power shortage country for sometime in the future due to: 

(1) Existing power supply capacity is so small compared to the size of land area and 

population: only 1,500 MW with population of 57 million which is 1/20th of Thailand 

with per capita consumption of 65 Kwh. 

(2) Population is still growing rapidly at 2.5 % per year. 

(3) Shortage of power now is running around 20-30% of the total capacity only managed by 

suppressed demand and planned power cut plan. 

(4) On-going power development projects and transmission lines are too small compared 

with expected demand. 

Copper Mine contract is allowed to finance additional power plant due to the special contract 

arrangement of escrow account system. Using the escrow system, IPP financing allows 

Myanmar to obtain an additional new 60 MW power plant without paying own money and 10 

years later, MEPE will receive the power plant without any cost. With new 60 MW Power, 

Myanmar is able to invite additional manufacturing investors generating many new 

employments. 

 

2) BOL to MEPE 

We are suggesting the following Built Own and Lease (BOL) scheme. Under the BOL scheme, 

a new independent power plant (IPP) will be established and IPP will make a lease agreement 

with MEPE for 10 years.  MEPE will operate the power plant for at least 25 years. 

Reasons are: 

(1) Reduce the Risk for Investor 
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Compared with BOT, the BOL scheme is less risky for investors. For investor under the 

BOT scheme in Myanmar, still various risks are involved such as: 

(i)  Country Risk 

(ii)  Swapping Risk 

(iii)  Fuel Cost Risk 

(iv) Operation Risk 

(2) More Acceptable by Myanmar Government 

Myanmar government is still under an isolated self dependent policy and foreign 

operators are not allowed to operate power plants freely in the country. BOL is basically 

one type of financing scheme by foreign investor and actual operation will be done by 

the Myanmar Power company, MEPE. Under the BOL scheme, a power plant will be 

developed by the foreign investor but the power plant will be leased to MEPE for a 

long-term (10 years) with a given a leasing agreement and actual operation of the power 

plant will be operated by MEPE. 

 

(3) Swapping of Power can be easer  

BOL scheme will not requires a special swap agreement with MEPE since MEPE will 

be operator of the leased power plant. MEPE is able to use the most efficient way of 

supplying power to the Monywa Copper Mine Company from the existing and new 

power supply sources and MEPE is able to use new power supply to customers to 

satisfy the increasing power demand. 

 

7. Evaluation of the BOL /BOT Scheme 

7.1 BOT Scheme Base Case 

This project can be implemented by BOT scheme. 

Basic assumptions are as follow: 

1) IPP investor will invest 20% of the total cost as equity  

2) Remaining $ 60 million is loans by ODA/OOF and Private bank loan (Average rate of 

5%) 

3) Loan is paid back by 10 years 

4) IPP Power plant will be operated for 25 years and transfer the plant at a nominal price to 

MEPE (Scrap value is Zero). 

5) Cost of fuel, System, Cylinder oil is $220(Ton), $0.81(Liter) and $1.17(Liter) 

respectively.  

6) Electric power price is $0.08 Kwh. (Current Electric  Power Charge: Domestic 35 Kyat 

(US$0.038) and Foreign Enterprises (US$0.08)) 
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Based on the above assumptions, the rate of return on equity for IPP investor is 19%, which is 

high enough for private investor to undertake the proposed BOT scheme. However, considering 

the political risk and other business risks of Myanmar, BOT scheme may be a bit difficult to 

find an investor even a long term power purchase agreement and an escrow account are allowed 

to open at outside of Myanmar.  

 

7.2 BOL Scheme Case 

Considering the current situation of Myanmar, Built Own and Lease (BOL) scheme is likely to 

be suitable compared with BOT. 

 

Diagram-1: BOT Electricity Swapping Scheme 
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Diagram-2: BOL Electricity Swapping Scheme 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Daiagam-1 and Diagram-2, BOT & BOL schemes with swapping are shown and we are 

recommending the BOL Swapping scheme due to the many advantages shown below: 

1) BOL Scheme is less risky for outside investors/financiers since it is one type of loan 

(normally about 10 years). 

2) Barge Mounted Power Plan can be owned by the financier during the lease period 

providing a guarantee for the lease loan & fee. 

3) Operation of power plant will be carried out by MEPE including the purchase of fuel 

oil and repair again reducing the risk for outside investors. 

4) Myanmar Government is already indicated that they prefer the BOL scheme in which 

MEPE is the operator. 

 

7.3 BOL Base Case Assumptions  

(1) Lease period is 10 years and lease fee & loan interest is 10%. 

(2) Leasing financier will own the Power plant until the payment is completed. After 10 

years, the power plant will be transferred to MEPE. 

(3) Power plant will be operated for 25 years and Scrap value is considered as $8 million 

(10% of the original value). 
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(4) Cost of fuel, System, Cylinder oil is $220(Ton), $0.81(Liter) and $1.17(Liter) 

respectively.  

(5) Electric power price is $0.08 Kwh. 

Based on the above assumptions, internal rate of return (IRR) for MEPE is 17%. 

 

7.4 BOL Scheme Sensitivity Analysis  

In order to examine the possible changes in important factors affecting the project, we 

examined the following cases: 

(1) Case 1: Revenue Power Price is up 10% from the current $0.08 Kwh to $0.088 which 

may be possible because of the recent increase in energy cost. 

(2) Case 2: Revenue Power price is down 10% from the current $0.08 Kwh to $0.072 Kwh. 

(3) Case 3: Investment Cost is up by 10% from $80 million to $88 million 

(4) Case 4: Investment Cost is down by 10% from $80 million to $72 million 

(5) Case 5: Oil Prices are up by 10% 

(6) Case 6: Oil Prices are down by 10% 

(7) Case 7: Leasing fee & interest is up by 10% from 10% to 11% 

(8) Case 8: Leasing fee & interest is down by 10% form 10% to 9% 

 

 

Table 7-1 Profitability Sensitivity Analysis  

Product Item Unit price IRR 

Plus 10% 42.24 mil. USD 5% 

Base case 38.4 mil. USD 17% Cash Revenue 

Minus 10% 34.56 mil. USD 67% 

Plus 10% 88 mil. USD 24% 

Base case 80 mil. USD 17% Investment Cost 

Minus 10% 72 mil. USD 13% 

Plus 10% 22.9 mil. USD 30% 

Base case 20.8 mil. USD 17% Oil Price 

Minus 10% 18.7 mil. USD 10% 

Plus 10% 11% 20% 

Base case 10% 17% Lease Fee 

Minus 10% 9% 16% 
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Based on the above assumptions, Monywa Copper Mine Phase 2 expansion project can be used 

to finance a 60MW barge mounted power plant by swapping and the BOL scheme is likely to be 

suitable under the current Myanmar situation. The internal rate of return (IRR) is 17% for the 

Base Case and considering various potential changes in the parameters, the power price cut is 

the most significant impact to the project: 10% cut of electric power price will reduce the IRR to 

5%. Other important items are oil price: 10% increase in oil price will reduce the IRR to 10% 

and third important factor is the cost of investment: 10% increase will reduce the IRR to 13%.  

 

The current power price of $0.08 Kwh is not likely to be reduced and it is more likely to be 

increased due to the rapidly increasing energy cost in the world. The current price was set in 

2001 by Myanmar Government and since 2001, the energy cost has been increased by more 

than 100%, therefore, Myanmar Government is likely to raise the electric power prices upwards 

in the future. 

 

Second important factor, oil price is concern, fuel oil cost of $200 was estimated at the peak: the 

crude  oil price of $45 per barrel and the current price is about $180 (10% lower). So that the 

base cost of $200 per ton seems to be a reasonable  assumption. Also for the fuel price increase, 

normally the buyer and seller of power agree to an escalation regulation including automatic 

electric power price increase as the oil prices increase. 

 

The regarding the price of investment cost, it is possible to predict that price of power plant and 

related equipments may increase in the future. Our estimation is relatively to be conservative 

because when the international competitive tender is curried out, the price of power plant is 
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lower than the originally estimated cost. So that we expect that the cost of investment is not 

likely to increase much but actually a better chance to decline a bit. 

 

8. Conclusions  

Based on the preliminary feasibility of electric  power plant for Monywa Copper Mine Co., the 

proposed project is financially viable and of course economically viable as well brings much 

larger benefits to Myanmar by supplying additional 60MW power supply to the national grid 

improving reliability of the power supply system without using own money. Actual scheme can 

be either BOT or BOL depend on the preference of Myanmar Government and investor ’s 

willingness to take necessary risks. If any investor is willing to invest with BOT scheme, 

Myanmar Government may start the first BOT scheme as a pilot project hoping other BOT 

projects will follow. If no such investors come forwards, Myanmar Government may choose the 

BOL scheme, which is less risky and more investors are willing to undertake such scheme since 

the BOL is one of many financial schemes backed up by the hard currency escrow account in 

the reliable third country.  

 

We are recommending the BOL scheme under the current political & economic situation. Based 

on our assumptions, the BOL scheme is feasible under the base case with IRR of 17%. Based on 

the sensitivity analysis, unless the electric power price is cut lower by 10% or more, or 

investment cost is increases substantially and fuel price is increase by over 10% without any 

escalation agreement; the BOL scheme is feasible. It is therefore, we are recommending both 

Myanmar Government and investors to seriously consider the BOL scheme. 
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Appendix I Financial Analysis  
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Appendix II Technical Information of recommended 60 MW BMDPP 
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Appendix III 60MW Barge Mounted Power Plant BOO Project in Sri Lanka 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


