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Balance between energy policy objectives and 
fuel mix 

 

Fuel Mix 
Revamp 

Safety 

Reliability 

Affordability 

Environmental 
Performance 



Key reasons for future fuel mix review 

Retirement of Coal Fired Plant 

Electricity demand growth 

Improve air quality 

Combat climate change 



Fuel mix options proposed in March 2014 
Option 1: Grid Purchase 

Nuclear

Grid Purchase

Natural Gas

Coal & RE
30% 

20% 

Option 2: Local Generation 

40% 

10% 

60% 

20% 20% 

The 30% gird purchase portion of option 1 is supplied by China Southern Grid  
 



Features of China Southern Grid* 

Yunnan 

Guizhou 

Guangxi 

Guangdong 

Hainan 

• 13 lines (8AC & 5DC) of 500kV 
transmission  

• Grid span 2000 km east to west   
• Each around 1000km in length 
• In 2010 max transmission rate at 

23GW 

 

*Reference: Appendix 2 



Geographical connection between  
Hong Kong Grid and CSG* 

Guangdong 

Connected to Hong 
Kong with 4 x 400kV 
lines 

Connected to Macau 
with 4 x 220 kV lines 

• Hong Kong is adjacent to 
Guangdong Power Grid 
Company (a subsidiary of 
CSG) 
 

• Therefore the 30% grid 
purchase electricity of 
option 1 is expected to have 
the same fuel mix content 
as Guangdong. 
 
 

*Reference: Appendix 2 



Guangdong Electricity Fuel Sources of 2010  

Fossil 

Nuclear 

Imported from West 

Hydro 

Hydro 

Fossil 

Wind 

Source: 楊啟仁, 徐袁, 國家總體背景下的廣東省能源展望,思匯政策研究所, 2013年6月 



Fuel mix break down of Guangdong Electricity 

Guangdong electricity fuel resource 

Local resource (%) Import from west (%) Overall (%) 

Fossil ** 63 11.7 74.7 

Nuclear  9 - 9 

Hydro 7 9.24 16.2 

         **   Fossil portion consist of coal and natural gas power generation 



Fuel mix constituent of 30% grid purchase electricity 

Fuel mix constituent from 30% grid purchase electricity 

Fossil 
Nuclear Hydro 

Coal Gas 

67.28% 7.47% 9% 16.24% 

**Assuming fossil portion consist of 90% of coal contribution and 10% by gas 

Breakdown of Guangdong fuel mix 

**Fossil Nuclear Hydro 

74.76% 9% 16.24% 

Breakdown of 30% imported electricity corresponding to overall generation 
percentage of option 1 

Coal  Gas Nuclear Hydro 

20.18 2.24 2.7 4.87 

** The gas content is  crucial to the conclusion. See appendix 1 for assumption considerations  



Electricity generated by fossil fuel source of  
options 1 and 2 

 

Electricity demand at 2020 is 48billion kWh 
 

Option 1  Option 2 

% kWh x1000 % kWh x 1000 

Gas generation in China 2.24 1,075,200 - - 

Coal generation in China 20.18 9,686,400 - - 

Gas generation in Hong Kong 40 19,200,000 60 28,800,000 

Coal generation in Hong Kong 10 4,800,000 20 9,600,000 

Nuclear  22.7 10,896,000 20 9,600,000 

Hydro 4.87 2,337,600 - - 

Total 99.99 47,995,200 100 48,000,000 

  



Combating Climate Change 

Targeted total CO2 emission in 2020: 

 

 

 

 

Key concerns is whether the 2 fuel mix options 
can cope with this target??? 

 

 

 

28 to 34 million tons of CO2 
 

(Contributed by electricity with revamped fuel mix, transportation, waste and others) 

 



CO2 emissions from electricity generation in 2020 

China Hong Kong 

Coal Fired* 0.967kg/kWh 0.885kg/kWh 

Natural Gas Fired** 0.518kg/kWh 0.454kg/kWh 

Consider 48 billion kWh of electricity is generated in 2020. The corresponding CO2 
emission by the fossil portion is as the following table: 

Option 1 Option 2  

kWh x1000 CO2 emission (tons) kWh x1000 CO2 emission (tons) 

Gas generation in China 1,075,200 556,953.6 -- -- 

Coal generation in China 9,686,400 9,366,748.8 -- -- 

Gas generation in HK 19,200,000 8,716,800 28,800,000 13,075,200 

Coal generation in HK 4,800,000 4,248,000 9,600,000 8,496,000 

*CO2 EMISSIONS FROM FUEL COMBUSTION Highlights (2012 Edition), IEA, P.116 
**CO2 EMISSIONS FROM FUEL COMBUSTION Highlights (2012 Edition), IEA, P.122 
 
 



Total CO2 emissions in 2020 

Option 1  (Million tons) Options 2 (Million tons) 

Electricity 22.89 21.57 

Others sources* 15 15 

Total 37.89 36.57 

Emission target of 2020 28 - 34 million tons 

• Emission reduction by option 2, local generation,  is higher than that of 
option 1,  grid purchasing. 
 

• Total emission of 2020, resulted from either options of fuel mix 
revamping, are higher than the targeted ranges of 28-34 millions tons 

*Quantity of other sources (transport, waste  &others) of CO2 emission remains the same level of 2005, as the 
consultation paper doesn’t refers to any reduction contribution from them.  



Comparison between total emission of two options 
with expected targets in 2020 

  Million tons CO2 

34 

28 



Transmission losses of Option 1  
(grid purchase) results in higher emission 

Higher amount of CO2, than that of calculated, will be emitted through option 1 (grid 
purchase) which is equivalent to the kWh losses (766 g/kWh*) due to long distance 
transmission from China to Hong Kong.  

*CO2 EMISSIONS FROM FUEL COMBUSTION Highlights (2012 Edition), IEA, P.113 



Challenges of China Southern Grid 
Summary 

Electricity dispatch from west to east 

Rapidly expansion of power grid 

Large difficulties in power dispatch control 

Structural flaw weaken reliability and safety 

Natural disaster threaten grid safety  

No definite solution for risks mitigate from CSG to overcome challenges. Therefore, 
meeting current availability and reliability to that of Hong remains uncertain 



Conclusion 

• Both fuel mix options cannot cope with the carbon emission target set for 
2020. 
 

• Option2, local generation, shows less carbon emission than option 1, grid 
purchasing. 
 

• Option 1, grid purchasing, will lead to a higher carbon emission than 
calculated, which equivalent to the transmission losses (kWh to CO2 worth) 
all the way from China to Hong Kong. 
 

• No definite solution for risks mitigate on the operation challenges of CSG. 
Therefore, meeting current availability and reliability, by grid purchase 
option, to current levels of Hong Kong remains uncertain. 
 

• Emission target for 2020 will not be able to meet unless additional amount 
of low carbon or nuclear fuel is introduced. 
 
 
 



Conclusion 

• In the economic development process of China, our 
leaders debated on the argument of "造船不如買船，買船不如租
船". Being Chinese and a citizen of Hong Kong, I think we 
shouldn't  focus on short term economic results which ultimately 
lead to a completely surrender of our industry to others.  

 

• Our power generation industry should be value added to 
China instead of being a burden in consumption and emission 
reduction. 



Appendix 1 

Assumption proof of the fossil powered 
electricity for the 30% imported electricity, in 
option 1, consists of 10% contribution from 

natural gas. 



Appendix 1/1 
China: Electricity generation by fuel 

 Source: EMISSIONS FROM FUEL COMBUSTION Highlights (2012 Edition), IEA,  

Gas contribution showed approximately less than  
5% of overall fuel mix  



 

Appendix 1/2 

MW x 1000 Overall percentage 

Coal fired 48.3 51 

Gas fired 4.7 5 

Nuclear 5 5.3 

Hydro 12.2 12.9 

Imported from west 23 24.4 

Wind  0.8 0.85 

Solar 0 0 

Overall 94 ~100 

Overall gas installation portion  :  Approx. 5% of overall capacity. 
Coal to gas installation capacity ratio :  10.3 to 1 

Source: 楊啟仁, 徐袁, 國家總體背景下的廣東省能源展望,思匯政策研究所, 2013年6月 

Installed generation capacities for Guangdong electricity 



Appendix 1/3 
• Electricity consumption for 2020 is projected to be 48 billion kWh 

• 30% of grid purchase in option 1 represents 14.4 billion kWh 

Gas fired electricity in kWh from 30% of grid purchase for four scenario 

Details  kWh x109  

1 Use overall  gas installed proportion (5%) at appendix 1/2  as percentage of grid purchase 0.72 

2* Estimate overall gas installation percentage which include the possible amount contributed by the 
“import from West” portion. Use this percentage as gas percentage of grid purchase 
• Follow the fuel mix of 56 to 44 percentage between fossil and hydro as shown in the earlier 

slide, Guangdong Electricity Fuel Sources of 2010. Corresponding generation capacity of 
“Import from West” at appendix 1/2 is broken down to be 12.88GW for fossil and 10.12GW 
for hydro. 

• 12.88GW of fossil installation, from West, is split into coal and gas portions by “coal to gas 
installation capacity ratio” of  10.3 to 1. The equivalent amounts is 11.74GW to coal and 
1.14W to gas. Overall gas contribution is (1.14+ 4.7)/94 = 6.2% of grid purchase electricity. 

0.89 

3 Percentage as that of national gas plant installation (Appendix 1/1) < 0.72 

4 Assume 10%  out of the 74.76% out of fossil from slide “Fuel mix constituent of 30% grid 
purchase electricity 

10.7 

Scenario 4 is chosen to be use in the calculation as it has 10% margin higher than that of, the 2nd higher, 
scenario 2. This scenario also gives the most optimistic consideration of gas fired content from the 
“grid purchase” that gives the least carbon emission among the others. 

*Marginal fuel from the West should mainly consist s of hydro and coal. Dispatch of gas fired electricity from West to Guangdong will 
lose its price competitiveness compare to those electricity locally generated.  
*Unlikely that of coal fired units for base load, utilization hours for gas fired units are usually less due to is peak load generation. 
Therefore, proportion of gas fired electricity suppose to be less than its proportion to total installation .  
*Amount of gas fired electricity estimated  by scenario 2 is optimistic. 



Appendix 2 

 

Internal Information of China  

Southern Power Grid Company 

 
Downloaded from: 

  http://wenku.baidu.com/view/9e19d03a5acfa1c7aa00cc98.html 
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