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Introduction of SGCC

SGCCis the worldõslargest public utility company which servesover 1.1 billion people and

covers 88 % of the Chineseterritory.

É By July2018, the total generating capacity installed in SGCCõsservicearea had reached 1427 GW.

É The maximum load in SGCCõsservicearea reached a historical high at 810 GW on July25, 2018.
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Generating capacity by energy source (July 2018)

Coal

799GW, 56.9%

(Δ3.6%)

Hydro

225GW, 16.0%

(Δ2.0%)

Wind

137GW, 9.8%

(Δ11.5%)

Nuclear

23GW, 1.6%

(Δ10.1%)

Solar

142GW, 10.1%

(Δ41.9%)

Gas

60GW, 4.2%

(Δ7.7%)

Other thermal

42GW, 3.0%

(Δ10.5%)

Load curve on July 25, 2018
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Promoting UHV Power Transmission

Chinaõscoal, wind and solar energy resourcesconcentrate in the Three-North areas,while hydro power

resources are mainly located in the southwest. However, over 70% of electrical load resides in Central

and EastChina. SGCCactively promotes the ultra-high voltage (UHV) power transmission to facilitate

large-scale,long-distance allocation of energy resources. It has constructed 11 UHV DC projects with a

total length of over 40,000 km, and the interregional transmission capability exceeds96 GW.
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The ongoing Changji -Guquan

project is the world's state-of-

the-art UHV DC project with 

the highest voltage (± 1100 kV), 

the largest capacity (12 GW) 

and the longest transmission 

distance (3324km). 
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Renewable Power Generation

In 2011~2017, the average annual growth of hydro, wind and solar power generating

capacity were 6%, 24% and 93%, respectively. By July 2018, SGCC has 504 GW of

renewable power generation installed in its service area (225 GW hydro, 137 GW wind,

142 GW solar with 39 GW distributed PV).
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Wind & Solar Energy Consumption

In 2011~2017, the average annual growth of wind and solar energy consumption were

26% and 134%, respectively. In 2018, wind and solar energy accounted for 8.4% of the

total electricity generation in SGCCby August; the growth rate of wind and solar energy

consumption (38.4%) was much higher than that of total electricity consumption.
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Difficulties on Load Following

The volatility of wind power output results in difficulties on load following . In 2017, the total wind

power output in SGCCvaried from 63 to 7.9 GW,and the maximum intraday variation reached 32 GW.

China heavily relies on coal power with limited regulation capability, while flexible power sources

contributes a very small portion . The grid regulation capability further reduces during heating period.
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Load and wind power in Northwest China, March 2018

In March 2018, the wind power 

output in Northwest China grid 

varied from 2 to 31 GW, and the 

maximum intraday variation reached 

17.72 GW.
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Challenges from Power Electronics

Wind and solar power generation is integrated into the system via power electronic

components, which lacks active/reactive power regulation abilities. As conventional

generators are replaced by wind and solar power, the system presents weaker inertia,

damping and robustness to grid disturbances. This is a large challenge to the security and

stability of the system.
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Intolerance to Grid Disturbances

Wind and solar power generation lacks tolerance to grid disturbances such as high frequency and

high/low voltage. It may be off the grid after a grid fault and worsen the situation.

É In January2014, the transient overvoltage (128%Un) causedby a Tianshan-Zhongzhou UHVDCfault resulted in the

loss of 25 wind turbines by overvoltage protection in Qiaowan wind farm which is 400km away from Tianshan

station.
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Comparison of tolerance levels of wind turbines and 

coal-fired generators

Wind Coal-fired

Overvoltage 1.1 p.u. 1.3 p.u.

Overfrequency 50.2Hz 51.5Hz

Primary frequency 

response
None 6%

Power factor
0.95 leading

~0.95 lagging

0.95 leading

~0.85 lagging

Overvoltage caused by Tianshan-Zhongzhou UHVDC 

fault (PMU recordings)

128%Un


