            UpDate on the Current Development of the Power sector in Vietnam 

1. the Current status of Electric Power System 

1.1. Current organizational structure of EVN 

Electricity of Vietnam (EVN) is a state owned utility founded in 1995, engaged in generation, transmission and distribution of electricity in the whole Vietnamese territory. EVN is responsible for electricity supply to meet the demand for development of economy and consumption needs of the people with the power tariffs approved by the government. EVN is responsible for investment to power generation and network expansion to meet the power demand of the country.

EVN’s dependent accounting units are National Load Dispatch Center, fourteen main power plants, four transmission companies, Institute of  Energy and four electrical engineering. The independent accounting units are seven Distribution Power Companies, four Design and engineering companies, two power equipment manufacturing companies and telecommunication company.

1.2. Generation Facilities

In 2001, a capacity of 2225 MW from new power plants has been added to the system.  They are: HP Yaly unit 1,2 (360 MW), HP Ham Thuan-Da Mi (475 MW), GTCC Phu My 1 (1090 MW), Coal-Fired Pha Lai (300MW)
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The total installed capacity operated by EVN and IPPs is 7878 MW and 600 MW respectively, making a total of 8478 MW, from which 48.6% hydropower, 13.4% thermal power (Coal and Oil - Fired) and 30.8% gas turbine & diesel, 7.2% IPPs. In the year 2001 Electric Power generation is 30.600 GWh, of which hydropower generation 59.5%, coal-fired 10.5% oil-fired 3.6%, gas turbine (gas) 14.4%, gas turbine+Diesel (DO) 4.9% and 7% form IPPs. (shown in figure  below).   

The energy generation of Vietnam Power System increase from 14.6 TWh in the year 1995 to 30.6 TWh in the year 2001, average growth rate about 131%. 
The peak load increase from 2774 MW in year 1995 to 5600 MW in year 2001, the annual Load Factor (LF) of VN is about 62%.

Record of peak power demand and energy generation in period 1995-2001 shown in figure  below.
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In 2001, EVN’s turnover was about 18.800 billions VDN (about 1.25 Billions USD),  with sales volume of 25.8 TWh. Compared to previous year, sales volume increased by 15% and number of customers by 13% (amounted to 3.8 million customers). Customer category and market segmentation construed of: industry (40.4%), residential (49.1%), Commercials and services (4.9%) and others (5.6%).































The energy sales through the figures of power sales since 1995, the two graphs below shown the situation of the load demand over the past seven years. 
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The average energy sales growth rate in period 1995 - 2001 was 15%. 
1.3. Transmission and distribution Facilities

Transmission voltages in the Nation Grid of Vietnam comprise of 500 kV, 220 kV and 110 kV.  The below is total lengths and substations’ capacities at various voltage levels :

Voltage level(kV)

   Length of line 

Transformer’s capacity

(kV)



(km)




(MVA)

 
500



1529




2580


220



3706




7170


      
110, 66



7900




9000


 MV


           79 800 



            3016

The medium voltage network is planed to integrate into 35 kV for the mountainous and rural areas and 22 kV for the urban areas. In the next five years, the 6 kV network will be upgraded to 22 kV. The 10 kV and 15 kV transmission lines will be step-by-step replaced by 22 kV or 35 kV in the future.
1.4. Rural electrification

These days, the issue of rural electrification is concerned very much not only by the public media but also on the agenda of the National Assembly. Despite that this is a real burden, EVN has given  high priority to this social program. As a result, up to 31 Dec. 2001, 97.6% of the districts have been connected to the national grid, the remaining districts (2.4%) were supplied with electricity by off-grid local power stations. 87.0% of the communes, of that 77.4% of the rural households, have been provided with electricity accesses.

Up to now, the ceiling price of 700 VND/kWh (4.67 US cents/kWh), which was posed by the Government to rural household, has been applied strictly by 81.4% of the communes. EVN has made a great effort to support the provinces in providing rural households with affordable price.

Based on the policy of the Vietnamese Government, the electricfication of the communes in the Red River Delta, Mekong Delta and Southest regions is almost completed. However, in other regions the ratio of the commune/electricfication is still low, and the Northern part of Vietnam, in parcular, has the lowest figuer of less 60%.

Region


      Number of communes

         Total          With grid access
Electrification

North-east
           1405
                     837
              59.6

North-west
             527
                     246
              46.7%

Midland-east
             704
                     626
              88.9%

Red River-east
           1388
                   1388
            100   %

Midle east
           1632
                   1419
              86.9

Central Highland
             501
                     389
              77.6

South-east
             402
                     401
              99.8

Mekong Delta
           1202
                   1200
              99.8

Whole Vietnam
            8561
                   7219
              84.3

Rural electrification has been promoted primarily by grid extention, which has been carried out by EVN and regional Power Companies. In addition to the regular grid extension promoted by EVN, two major grid extension projects have been started, which are financed by World Bank Group (150 million for for whole Vietnam) and by AFD (17 Million mainly for southern Vietnam).These projects will significantly contribute to increasing electrification rate in the target areas . However, those areas where the grid can not be extended for technical or financial reasions have no choice but to go for off-grid electrification.

Long time ago, off-grid electrification, usually coupled with irrigation facilities, used to be carried out by Provincial Peoples’ Committees (PPCs), financed and supervised by Ministry of Agriculture and Rural Development (MARD). There was a piriod of EVN’s overall responsibility for rural electrification (both on-grid and off -grid) before the Decision No 22 of the Prime Minister issued in 1999. Now, off-grid electification is under the responsibility of PCs. According to  EVN’s structure, at present, The Electricity of Vietnnam has seven power distribution Companies. Given this situation, EVN will no longer invest in off-grid electrification on their own, rather they will act as coordinator of promoting off-grid projects and will focus on technical support in design, operation and maintenance of facilities. 

1.5. Plan of EVN in 2002

With an estimated GDP growth rate of about 7%, in order to meet the need of economic development, EVN’s energy output should reach 35TWh, of that energy sales would be 29.4 TWh, growth 15% compared to 2001. Contributing to the fulfilment of this target, there will be an additional capacity about of 2000 MW from new power plants to be put into operation.     

To meet the increasingly high demand, EVN has involved the participation of private sector through finalizing the negotiation of the two PPAs with the developers of Phu My 2.2 (720 MW) and Phu My 3 (720MW).  Currently, final procedures of these two projects have been completed by the government authorities.  

2. The Power Development Program in Vietnam 

The Master Pan Development of VN Power Sector 2001-2010 (PDP 01-10) was approved by the Prime Minister on June 21, 2001. 

2.1. Electric Power Demand Forecast

According to Vietnamese economic development strategy up to 2010, GDP will be increased at least 2 folds based on the year’s 2000 figure. The average GDP growth rate is 7.2% per annum. To meet the growing demand for electricity, the following electricity forecast of Vietnam up to 2010 is projected:

Year
Pmax (MW)
Energy (GWh)

2000

2005

2010
4900

7800-8300

12000-14000
26600

46500 - 50000

70000 – 80000

The average growth rate for 2001 - 2010  about 10 -12% per annum

2.2. Power Generation Development

Vietnam has significant energy resources. There include hydropower, coal, oil and gas.


For meet demand on electricity growth in the future, it is required to develop types of thermal power plants using fossil fuels (mainly coal, gas) and  hydropower plants.

Hydro-electric plants : Gross theoretical hydropower reserves in Vietnam amount to 300 billion kWh/yr. Of this theoretical total, 80000 GWh/yr is estimated to be economically exploitable which is corresponding to 18000 - 20000 MW capacity. At present, the total capacity of existing and under- construction hydro power plants is approximately 4000 MW and annual average electricity production of 18000 GWh (which is 22.5% of technically exploitable potential).
In the coming years, Vietnam will emphasize on hydro power plant allocated in regions nation-wide, expecting to develop firstly hydro power plants having high economic interests and plants having multi-benefit, besides benefit to generate electricity, there are yet benefit to struggle floods and supplying water to downstream.

In the coming years, Vietnam will emphasize on hydro power development by implementing hydro power projects on Da, SeSan, Dong Nai, etc rivers, constructing some multi purpose (power generation, flood control, irrigation...) hydro power projects in Central region.

In the period 2001 -2010, it is scheduled to construct hydro power projects such as Dai Ninh (300 MW), Se San 3 (273 MW), Pleikrong (110 MW), Na Hang (340 MW), Se San 4 (340 MW), Cua Dat (120 MW), A Vuong 1 (170 MW), Ban La (300 MW), An Khe (163 MW), Dong Nai 3&4 (510 MW), Buon Kuop (280 MW), etc especially Son La hydro power project (2400 - 3600 MW) the first unit will be put on commission in 2012 - 2013 and the last unit in 2016 but the construction should begin in 2005.

By the year 2010, the total installed capacity of hydro power sources in Vietnam will reach 8000 MW with total energy production above 30000 GWh. 

Thermal power plants use gas: 

Based on estimation of Petrol Vietnam, the total gas reserves of Vietnam are about 1200 - 1400 billion m3 . However, among the total gas reserves, proven reserves share a small portion (above 400 billion m3)  which concentrate mainly in the Southern region i.e. East basins (Cuu Long and Nam Con Son) and south-west basins (PM3, Block B, etc.). In the North and Central region, gas has been discovered but the proved volume is low. Up to 2010, it is scheduled to develop the following gas - fired power plants:

East Southland: At present, BaRia (350 MW), Phu My 2.1 (600 MW) and Phu My 1 (1090 MW) thermal power plants utilizing associated gas  from Bach Ho field. It is planned to construct and put into commission thermal power plants in Phu My complex to utilize gas from Nam Con Son basin: Phu My4 (450 MW), Phu My 3 (BOT-720 MW), Phu My 2.2 (BOT-720 MW), add-on of Phu My 2.1 and Phu My 2.1 extension (2x150 MW).

West Southland: Based on Petrol Vietnam’s valuation, the total exploitable volume of gas in South West basin is 3-4 billion m3 per annum. Up to 2010, it is planned to thermal power plants such as Ca Mau 720 MW utilizing gas from PM3 block, O Mon (2x300 MW steam generators), O Mon 2 utilizing gas from B block.

By the year 2010, the total installed capacity of gas-fired power plants will be 6500 MW utilizing 6.0 - 6.5 billion m3 of gas per annum.

Thermal power plants using coal:

Coal is being exploited mainly in Quang Ninh province. Total reserves of coal in Vietnam are said to be 3.9 billion tons, anthracite - 3.28 billion tons, among them reserves (A+B) are 500 million tons.

It is expected by 2010 - 2020, total exploited coal production is 15-20 million tons, among them 6-8 million tons will be utilized for electricity production. Capacity of coal-fired plants (Northern region) are presently 900 MW. It is intended and expected to build further some power plants using internal coal, total capacity of power plants using domestic coal up to around 3000 MW.

Beside Pha Lai 2 (600 MW) will complete in May 2002, there are some power plants under pre-investment stage such as Uong Bi extension (300 MW), Na Duong (100 MW), Cao Ngan (100 MW), Hai Phong (600 MW), Quang Ninh (600 MW).

By the year 2010, the total installed capacity of coal-fired power plants will be 3000 MW.

Exchanging electricity with countries in the region: in the future, sources of energetic fuels found out are not enough to supply to internal demand, so it is necessary to examine exchange of energy (importing when deficit, exporting when surplus) with regional countries with participating in export-import to integrated gas and electricity network between ASEAN countries and on Mekong Sub-region to rise stability and safety in supply of energy to socio-economic development of the country.

2.3. Transmission and distribution system development
In parallel with the construction of new power plants, for the period 2001-2010, EVN plans to construct 2416 km (500 kV), 4414 km (220 kV), 7757 km (110 kV), 92600 km of MV and 19000 km of LV.

The transmission expansion program is based on the regional distribution of load growth and generation. The transmission system development covers the expansion of 500, 220 and 110 kV transmission lines and substations. For the period 2001-2010, EVN plans to construct 2416 km (500 kV), 4414 km (220 kV), 7757 km (110 kV), 92600 km of MV and 19000 km of LV. 

Developing electric network must ensuring safe reliable operations, meeting demand becoming much higher of customers with electric energy quality good, reducing electricity loss from 14% now down to 10% on 2010. 

3. Restructure of power sector

Restructure of the VN Power sector is scheduled in following steps:

Step 1: Period 2001-2005

EVN is a state owner body responsible for 3 chains: production – transmission – distribution

Production: Independent - accounting mechanism will be introduced as pilot programs for some power generating plants and power production-sale to transmission companies is to be carried out with transferred prices under the control of National Load Dispatch Central. The objective is to give  utilities to take the initiative in production costing, lower cost, losses, implementing accounting mechanism based on profits, facilitating capital mobilization and diversifying ownership of investment. Issuing of transfer pricing mechanism (including capacity and energy charges) of each utility is to introduce gradually each generating power plant with independent production costing business operating mechanism. It is expected to implement transfer pricing mechanism in 3-5 year-period (depending on reform mechanism of the Government and the success of the implementation in each utility).

Transmission: EVN will still implement procedures of generation and transmission sectors on centralized accounting basic. Transmission companies will be in charge of management of power transmission expansion projects.

Distribution: Study the possibility to split provincial (city) power companies to become independent accounting companies. Distribution companies will purchase electricity from EVN and sell to consumers and be responsible for investment in distribution networks. Besides EVN distribution companies, establishment of  independent distribution companies in the forms of stock holder-, private- or joint-venture will be encouraged. 

Step 2: Period 2006-2010 (figure 2)

EVN independent-accounting power plants will compete with independent power producers, selling bulk power to transmission companies based on Power Purchase Agreement under the regulation of National Load Dispatch Central. All power plants will operate according to independent accounting mechanism, produce and sell electricity to power transmission companies at transfer prices.

Reorganize transmission sector into single unified transmission body, splitting from generation, accounting based on profits, operate as independent utility  under the financial and cost effective control of EVN. Integration of all transmission companies and dispatch center into single state owned transmission company managing transmission lines with voltage level of 220 kV and above.

This only Transmission company will purchase power from generating power plants and sell to Distribution companies  and directly to big consumers.



Figure 2: Competition in both production and distribution during period 2 

Step 3: Period after 2010: Establishment of power pool

During this period, IPPs and BOT power plants will participate into competitive power market  and  hourly pricing mechanism will be applied to reduce production cost and the selling tariffs.

Commercialization and marketization of the distribution sector. Distribution companies will be restructure and classified into bulk and retailing. Distribution companies will purchase electric power via power pool and may select customers through Power Purchase Agreements. Government will still manage transmission company in line with economic development strategy.

Figure 3: Period 3 - Establishment of Power Pool

4. Collaboration with Neighboring Countries 

4.1. With Laos PDR

The Master plan Interconnection between Laos and Vietnam was approved by the Ministry of Industry on February, 2002.

Interconnection between Laos and Vietnam are possible to get following main directions:

· Southern Lao to Central Vietnam: Transmission line 500 kV from 500kV substation in Southern Laos to 500 kV substation Pleiku in Central Vietnam, receiving power from hydro power  plants on Se Kong river for supplying to Vietnam.

· Central Lao to Central Vietnam: Transmission line 500 kV from 500kV substation in Central Laos to 500 kV substation Ha Tinh in Central Vietnam, receiving power from hydro power  plants on Nam Theun river for supplying to Vietnam.

· Transmission line 220 kV from HP Nam Mo (in Lao PDR) to HP Ban La (in Vietnam). By now, EVN negotiation with Developer of HP Nam Mo to buy energy from this project.

· Transmission line 220 kV from HP Se Kaman 3 (in southern Lao PDR) to Da Nang (in central Vietnam). 

4.2. With Cambodia Kingdom.

Vietnam is supplying energy to some districts near border between  two countries.  
The 220 Kv transmission lines supply to Phnompenh which will be commissioning in the year 2004. At present, EVN approved FS of feasibility study on part this interconnection in Vietnam territory, from Thot Not to the border at Tinh Bien village (about 90 km). EVN’ Consultancy company (PECC1) is carrying out designing of this transmission line. 
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