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        Northeast Asia is a geographic concept，which is the 

northeast area of Asia. It is a sub-region of East Asia.  The 

broader definition is used in this research, the Northeast Asia 

includes Japan, ROK, DPRK, Mongolia, Northeast China, 

North China and The Far East of Russia. 

Definition of Northeast Asia 
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一、能源电力发展现状 
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North Asia Overview 

 The population of Northeast Asia is 22.3% of the world and the GDP is 

18%. It could be one of the best power markets in the world and the 

condition to construct super grid is practicable. 

1.Status and outlook of energy and power development 

GDP Population Area 
GDP per 

person 

Population 

density 

Trillion 

dollars 
Million thou𝑠𝑎𝑛𝑑 𝑘𝑚2 

Dollar per 

person 
Person/𝑘𝑚2 

Japan 4.60 127.12 378 36194.4 336 

ROK 1.41 50.63 100.21 27970.5 505 

The Russia 

Far East 
0.162 6.54 6200 24766.9 1 

Mongolia 0.012 2.96 1566.5 4129.4 2 

Northeast 

China 
0.94 109.76 808.4 8564.14 136 

North china 2.27 264.9 531.9 8569.27 498 



4 Data source: IEA 

 The resources are abundant in Russian Far East and Mongolia, the load and 

power scale is smaller than other area. They are main export areas. The 

power is exported from large energy bases to other grids.  

 Northeast China, North China, Japan, South Korea is the load center and 

main receiving end market. 
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The installed capacity in Northeast Asia by the end of 2015 

1.Status and outlook of energy and power development 
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Data Source：BP Statistical Review of World Energy 2016 Workbook 

Primary energy consumption of China, Japan and ROK 2015 

Fossil fuel is the dominated part of energy consumptions in 

Northeast Asia. The share of renewable energy is less than 10%. 

MTCE Oil Coal Gas Nuclear Solar Wind Water Total 

China 800 2743 254 55 13 60 364 4289 

Japan 271 171 146 1 10 2 31 632 

ROK 162 121 56 53 1 1 1 395 

1.Status and outlook of energy and power development 
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Northeast China consists of Heilongjiang Province, Liaoning Province, Jilin 

Province and East Inner Mongolia，the dominate part of generation capacity is 

thermal plant with share 70.9%，the secondary part is wind with share 20.1%.  

North China consists of Beijing, Tianjin, Hebei Province, Shanxi Province, 

Shandong Province. The dominate part of generation capacity is thermal plant 

with share 84.9%, the secondary part is wind with share 10.4%.  

As the third largest energy  consumption country in the world, Japan is lack of 

resources, the energy consumption mainly rely on import. After the earthquake 

in East Japan, the proportion of nuclear decreases dramatically. For the energy 

generation, gas and coal power is major part with the share of 39% and 32% 

separately. 

As the eighth largest energy consumption country over the world, ROK is also 

very lack of resources , the energy consumption mainly rely on import. The 

fossil fuel and nuclear power share 90% of total generation. 

1.Status and outlook of energy and power development 
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Outlook of Northeast and North China 

By 2030, the power consumption will increase 91.3% compared to 2014 (398.5TWh) in 

Northeast China, the energy consumption will increase 65.6% compare to 2014 (1109.2TWh) in 

North China. The peak load in Northeast China will increase from 58.01GW to 121.9GW, 110% 

compared to 2014. The peak load in North China will increase from 164.05GW to 298.74GW, 

82.1% compare to 2014. The demands potential of both two areas are large. 

Power consumption and Peak load forecasting for Northeast China and North China 

 Power 

consumption 

/TWh 

2020 2025 2030 

Northeast China  524.9 664.5 762.3 

Liaoning 261.8 338.4 388.8 

Jilin 83 106.3 124 

Heilongjiang 106.6 132.3 151.8 

East Inner 

Mongolia 
73.5 87.5 97.8 

North China 1507 1691.1 1836.7 

Beijing 113 122.8 129.5 

Tianjin 101 117.7 133.2 

Hebei 429 495.1 541.6 

Shanxi 258 293.8 324.8 

Shandong 606 661.7 707.5 

Total 2031.9 2355.6 2599 

Peak load/GW  2020 2025 2030 

Northeast China  78.34 104.76 121.9 

Liaoning 38.83 55.3 64.85 

Jilin 14.77 21.05 24.52 

Heilongjiang 18.4 23.16 26.85 

East Inner 

Mongolia 11.8 12.55 14.19 

North China 243.8 272.49 298.74 

Beijing 24.37 26.44 28.35 

Tianjin 18.5 21.37 24.47 

Hebei 74.61 83.87 92.32 

Shanxi 37.39 44.37 50.06 

Shandong 109.08 118.95 128.23 

Total 322.14 377.25 420.64 

1.Status and outlook of energy and power development 
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 Japan is aiming to increase the self-sufficiency rate of primary energy, improve 

energy structure and develop renewable energy. According to Ministry of Economy, 

Trade and Industry, the self-sufficiency rate will increase to 24% in 2030. The 

power demand will increase to 1176TWh and increase 23.8% compare to 2013 

(950.2TWh). 

 According to the future plan, the share of nuclear is about 20%-22% in total power 

generation in 2030. The share of fossil  will decrease from 85% (in 2013) to 56%. 

The share of RES will be 22%-24%. The share of PV increases from 1.4% to 7%. 

Outlook of Japan 
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1.Status and outlook of energy and power development 
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 According to South Korea energy development planning report, the share of coal in 

the future energy structure will not change significantly, which will be stablely around 

30%. But the share of oil will decrease from 38.1% (in 2011) to 26.9% (in 2035) . The 

nuclear will increase from 11.7% (in 2011) to 18.5% (in 2015). 

Outlook of Korea 

MTCE 2011 2025 2030 2035 

Coal 119 143 154 161 

share 30.30% 28.30% 29.10% 29.70% 

Oil 150 159 153 145 

Share 38.10% 31.30% 29.00% 26.90% 

Gas 66 93 100 105 

Shart 16.80% 18.30% 18.90% 19.40% 

Water 2 2 3 3 

Share 0.60% 0.60% 0.50% 0.50% 

Nuclear 46 85 93 100 

Share 11.70% 16.80% 17.7%% 18.50% 

Other 9 24 26 27 

share 2.40% 4.70% 4.90% 5.00% 

Total 394 506 528 540 
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Northeast Asia is rich in conventional energy reserves and renewable 

energy development potential is enormous, is the world's major energy 

production base. 

 Mongolia is rich in coal resources and it is high quality and easy mining 

wind and solar energy resources concentrated in the eastern and 

southern. 

 Russia Siberia and the Far East has great reserves of coal, oil and gas 

resources and has a large number of undeveloped hydro and wind 

energy resources. 

 Northeast China and North China are important coal and oil producing 

regions in China and have good wind and solar energy resources. 
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2. Reserve and exploitation of energy resources 



 Mongolia——Wind energy 
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 Wind energy can be 

developed over 

1.1TW, the power 

generation can reach 

2600TWh. 

 The southeast of 

Mongolia ,where is 

over 40 percent of 

the country’s total 

area, has rich wind 

resources, the annual 

mean wind velocity 

reached 5.6~6.4 m/s 

Distribution of wind energy resource in Mongolia  

2. Reserve and exploitation of energy resources 
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There are 2250~3300 hours sunshine duration a year in Mongolia. The area got a 

searing average of 1400 kilowatt hours of solar energy per square meter.  

Solar power generation base is mainly concentrated in the central and southern Gobi 

region, Annual radiation intensity of 1200 ~ 1600 kwh / square meter, the development 

potential of about 3.4 trillion kwh / year. 

 Mongolia——Solar energy 

2. Reserve and exploitation of energy resources 

Solar energy resources in Mongolia 
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2. Reserve and exploitation of energy resources 

 Siberia and far east area in Russia—— hydro energy 

 Siberia hydropower 

resources accounted for 

50% of Russia, can 

generate electricity about 

400TWh. 

 The total potential of water 

resources in the far east 

area is 1139TWh，which 

making up 42% of Russia. 

Economy exploitation 

amount is 684TWh. 

Russia's main rivers 
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2. Reserve and exploitation of energy resources 

 Siberia and far east area in Russia—— wind energy 

The annual average wind speed distribution in Russia 

 Russia's land wind energy 

resources technical potential is 

about 16,500TWh. 

 Siberia and the far east wind 

energy resources accounted for 

half of the total, the wind 

power technical potential is 

8,200TWh。 

 The wind power technical 

potential in Siberia area is 

3,600TWh。 

 The wind power technical 

potential in the Far East area is 

4,600TWh。 



16 

Wind energy resource distribution in China 

2. Reserve and exploitation of energy resources 

 Inner Mongolia is second 

biggest wind resource area in 

China, the wind energy density 

is 200 ~ 300W/m2, the 

effective wind time percentage 

is about 70%. There are more 

than 5000h per year with wind 

speed over 3m/s and 2000h per 

year with wind speed over 

6m/s. 

 Heilongjiang, east of Jilin and 

Liaodong Peninsula wind 

energy is rich, wind energy 

density is over 200W/m2, the 

annual cumulative time of 

wind speeds over 3m/s and 

6m/s are 5000 ~ 7000h and 

3000h respectively. 

 Northeast China and North China——Wind 
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 Northeast China and North China——Solar energy 

2. Reserve and exploitation of energy resources 

Solar energy resource distribution in China 

 South of Inner Mongolia, 

south of Shanxi and northwest 

of Hebei are located in the 

solar energy abundant area of 

China, with 6700-8370MJ/m2 

solar irradiation per year.  

 Southeast of Hebei Province, 

south part of Shanxi Province, 

as well as Jilin and Liaoning 

are located in the solar energy 

quasi-abundant area of China, 

with quite rich solar energy of 

5400-6700MJ/m2. 
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3.Grid structure and interconnection scheme 

1.The eastern synchronous interconnection grid in China 
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According to state grid’s planning for 

its 13th Five Year Plan, the eastern 

interconnection will be formed by 2020.  That 

is, formation of uhv ring network structure 

around Beijing-Tianjin-Hebei 、Yangtze River 

Delta、 the eastern part of Central China ; 

Construct ultra-high voltage grid in Mengxi , 

formation of uhv grid synchronous backbone 

network frame named Sanhua with four vertical 

and eight horizontal line; the northeast grid is  

built in uhv backbone network frame with three 

vertical and eight horizontal ,connecting with 

Sanhua grid through three uhv lines; And Inner 

Mongolia formed unified uhv grid. 



20 

2. South Korea power grid 

The main transmission voltage is 345kV 

in South Korea. Due to the load and supply 

are uneven distributed ,the plan to develop 

765kV extra-high voltage power transmission 

is put forward , and now  5 765kV 

transmission lines are built . In 2014 the peak 

load is 80.2GW, reaching 90% of available 

capacity. 

电力
流向 

3.Grid structure and interconnection scheme 

Capital 
region 

North
east 

Middle 
part(trans
fer/send) The 

southeast 
industrial 

zone 
South
west 

Power 
delivery 
direction 
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3. Japan power grid 
Japan power grid is divided into 10 major 

electric power company, each company can 

keep internal balance. The backbone 

transmission network is 550kV, the frequency of 

Tokyo electric power company, Northeast 

electric power company and Hokkaido electric 

company is 50Hz, other company is 60Hz. AC 

interconnection is used for inner connection of 

two different grids. Three convertor station are 

used to connect with each other. 

3.Grid structure and interconnection scheme 
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4.The early interconnection scheme 

In 5~10 years, we will build DC single stage interconnection 

between Shandong in China and Korea to transfer  wind in North 

China, the beginning of this line is Weihai in China and the end is 

Seoul in Korea . 

3.Grid structure and interconnection scheme 
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During medium-term(10~15 years), the line between Shandong and Korea 

will be strengthened for bipolar electric transmission, and multi-terminal HVDC 

unipolar transmission channel connecting Northeast in China ~ North Korea ~ South 

Korea ~ Japan will be built . 

3.Grid structure and interconnection scheme 

5 .Medium-term interconnection scheme 

Weihai 

Station 

Seoul 

Station 

Shenyang 

Station 

Tokyo 

Station 
Daegu 

Station 

 Pyongyang 

Station 



24 

6.  Long-term interconnection scheme 

In the long-term(15~20 years)we 

aim at building Mongolia ~ North China 

wind power DC lines which feeds into 

Shenyang convertor station . In this way , 

the multiport DC lines connecting 

Northeast in China ~ North Korea ~ 

South Korea ~ Japan will be strengthed 

to be bipolar power transmission, the 

multi-terminal HVDC unipolar 

transmission channel connecting China ~ 

Russia ~Sakhalin ~ Japan will be built . 

China will be the electric energy 

center of Russia 、Mongolia 、  South 

Korea and Japan . 

3.Grid structure and interconnection scheme 

Weihai 

Station 

Shenyang 

Station 

Mongolia 

Station 

 Pyongyang 

Station 

Seoul 

Station Tokyo 

Station 

Chubu 

Station 

Hokkaido 

Station 

Karafuto 

Station 

Far East 

Station 

Haerbin 

Station 



25 

1.Status and plan of energy and power 

development 

2. Reserve and exploitation of 

energy resources 

3.Grid structure and interconnection 

scheme 

4.Comprehensive benefits of grid 

interconnection in Northeast Asia 



4. Comprehensive benefits of grid interconnection in 

Northeast Asia 
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Compreh
ensive 

Benefits 

Reducing 
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Improvin
g energy 
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Reducing 
environm

ental 
emissions 

Drawing 
economic 

Creating 
employed 
positions 

 Through research and analysis , the 

integrated value of transnational grid 

interconnecting including : Reducing 

the electricity cost, Improving 

energy structure, Improving energy 

security, Drawing economic, 

Reducing environmental emissions , 

Creating employed positions , and so 

on . 

 For the different countries in northeast 

Asia, comprehensive value analysis 

emphasis are different : Japan and 

Korea pay more attention to the 

electricity cost 、energy structure 、
energy security. China mainly 

concerns on reducing environmental 

emissions,drawing economic ; Russia 

and Mongolia focus on drawing 

economic and creating employed 

positions. 
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 Reducing the electricity cost 

Assuming total investment is 114.5 billion yuan in Northeast Asia 

interconnection project , the transmission capacity to Japan is 10GW,, 

utilization time is 5000h , life-cycle is 25 years , line loss rate is 7% 

The calculation result shows that Japan's industrial and residential 

electricity price are 60% and 70% cheaper than normal price respectively 

due to northeast Asia interconnection engineering .  

 Improving energy structure 

International interconnections can promote optimal allocation of 

resources in a larger scope, take advantage of renewable energy reserves 

advantage of Russia and Mongolia, promote development of renewable 

energy in northeast Asia, and improve energy structure. 

4. Comprehensive benefits of grid interconnection in 

Northeast Asia 

http://dict.cnki.net/dict_result.aspx?searchword=%e8%b5%84%e6%ba%90%e4%bc%98%e5%8c%96%e9%85%8d%e7%bd%ae&tjType=sentence&style=&t=optimal+allocation+of+resources
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 Reducing environmental emissions 

International interconnections can achieve a wide range of resources 

optimization allocation, which can promote the development of low 

carbonization electric energy, can reduce pollutant emission such 

as   CO2,SO2 ,NOx and Flue Dust  and so on .  

 Drawing economic and employment 

 Take ±800kV DC power transmission demonstration project between 

China and Russia for example , the project investment is about 25.4 

billion yuan ,  construction cycle is 3 years , investment is about 8.5 

billion yuan per year . Assuming all construction equipment are domestic 

sources we can get a result through the input-output model. HVDC 

project between China and Russia can drive the social total output 

increase about 33 billion yuan and provide jobs for about 25,000 people 

during the construction of this project every year . 

4. Comprehensive benefits of grid interconnection in 

Northeast Asia 




