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能源生产保障能力稳步提升。2021年，中国一次能源消费总量为52.4亿吨标煤，同比增长5.2%。带动一次

能源生产量达到43.3亿吨标煤，同比增长6.3%，增速均创10年新高。2015-2021年以较低的能源消费增速

保障了国民经济的较快发展。China's energy production capacity has been steadily improved. The growth rate of primary

energy production hit a 10-year high in 2021. The rapid development of the national economy is guaranteed by relatively low

energy consumption growth rate from 2015 to 2021.
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能源绿色转型加快推进。2021年，中国非化石能源生产和消费比重分别达到20.3%和16.6%，较上年均提高了

0.7个百分点。单位GDP能耗强度下降了2.7个百分点，碳排放强度下降了3.8个百分点。China’s green energy

transition has been accelerated. In 2021, the proportion of non-fossil energy production and consumption reached 20.3% and

16.6%, respectively, both up 0.7 percentage points from 2020. Energy intensity (total energy consumption per unit of GDP)

dropped by 2.7 percentage points, and carbon emission intensity decreased by 3.8 percentage points.

1.20 
1.10 1.05 1.01 0.98 0.98 0.94 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

2015 2016 2017 2018 2019 2020 2021

单位：单位GDP二氧化碳排放（吨/万元）
Unit: CO2 emission per GDP（t/10000RMB）

中国2015-2021年能源消费情况

China's Energy Consumption in 2015-2021 

01 能源领域转型
Energy Sector Transition



 电源侧 Power Side

电力供应保障能力逐步夯实。2021年，中国发电装机达到23.8亿千瓦，同比增长9.5%；发电量8.4万亿千瓦时，

同比增长4.0%。China’s power supply capacity has been gradually strengthened. In 2021, China’s installed power capacity reached

2.38TW, with a year-on-year growth of 9.5%; power generation reached 8400TWh, up 4.0% year on year.
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 电源侧 Power Side

绿色电源占比大幅提升。2021年，中国可再生能源发电装机历史性突破11亿千瓦，占总装机的比重达到

45.8%，风电、光伏均居世界第一。可再生能源发电量达到2.49万亿千瓦时，占全社会用电量的29.9%。The

proportion of renewable power supply has significantly increased in China. In 2021, China’s installed renewable power capacity

exceeded 1.1TW, generating 2490TWh, with wind and solar power ranking first in the world.

中国2018-2021年可再生能源装机

China's Renewable Power Capacity in 2018-2021 
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 电网侧 Grid Side

电网建设规模稳步扩大。截至2021年底，中国220千伏及以上输电线路长度达到84.3万公里，同比增长3.8%；

220千伏及以上变电容量44.7亿千伏安，直流换流容量4.7亿千瓦；主要高压配电线变电容量24.3亿千伏安，高

压配电线路长度达到115万公里。China’s power grid scale has been steadily expanded. By the end of 2021, the length of

China’s transmission lines (≥220kV) reached 843,000 km, with a substation capacity of 4.47 billion kVA and a DC conventer

capacity of 4700GW; the length of high-voltage distribution lines reached 1,150,000 km.
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 电网侧 Grid Side

绿色资源配置能力不断加强。中国资源禀赋与能源需求呈现逆向分布，为了实现绿色能源在全国范围内的优

化配置，中国建成了世界上规模最大、远距离输送能力最强的电力系统，每年将约3000亿千瓦时的绿色电力

由西部地区送至东部负荷中心。China’s capacity to allocate green resources has been enhanced. To realize the optimal

allocation of green energy nationwide, China has built the world’s largest power system, transforming about 300TWh of green

power yearly from the west to the east.

中国主要跨省区域输电通道可再生能源输送电量 Renewable Energy Transmitted by Cross-Provincial Transmission Channels in China

02 电力系统转型
Power System Transition



 负荷侧 Load Side

用电量保持增长，用电结构持续优化。2021年，中国全社会用电量达到8.3万亿千瓦时，同比增长10.7%，增

速较2020年提高6.7个百分点。用电结构保持由二产用电向三产、居民生活用电转移趋势。China’s power

consumption has kept growing and the power consumption structure has been continuously optimized. The power consumption

growth rate in 2021 is 6.7 percentage points higher than that in 2020. Power consumption structure continues shifting from the

secondary sector to the tertiary sector and residential electricity.

55,500 59,198 63,077 
69,163 

72,255 75,110 83,128 

0.5%

5.0%

6.6%

9.6%

4.5% 4.0%

10.7%

0%

2%

4%

6%

8%

10%

12%

0

20,000

40,000

60,000

80,000

2015 2016 2017 2018 2019 2020 2021
用电量 Power Consumption 增速 Growth Rate

单位：亿千瓦时
Unit: 100MWh

中国2015-2021年用电情况

China's Power Consumption in 2015-2021 

14.1%

15.8%

41.1%

27.9%

1.1%

14.1%

17.1%

40.3%

27.3%

1.2%
居民生活用电

Residential

三产用电

Tertiary Sector

非高载能二产

Less Energy-Intensive 

Secondary sector
高载能行业

Energy-Intensive Sector

一产用电

Primary Sector

2018年

2021年

中国2018年和2021年用电结构

China's Power Consumption Structure in 2018 & 2021 

02 电力系统转型
Power System Transition



 负荷侧 Load Side

推进用能产业与新能源就近结合。大力引导新增用能产业向新能源富集地区布局，推进传统方案升级改造，

加强需求侧响应，持续加快电动汽车、可中断负荷规模化发展，提升终端用能和新能源发电的匹配程度，促

进重点领域绿电替代。China has initiatives for high-energy consumption industry to deploy near the regions with rich

renewable energy resources. China encourage green power substitution in key areas.
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电力系统灵活性持续提升。通过煤电灵活性改造、扩大抽水蓄能和电化学储能装机、提升完善需求侧管理和

响应能力等方式有效提升了电力系统灵活性。China’s power system flexibility has been effectively enhanced by coal

power flexibility retrofit, expansion of installed pumped storage & electrochemical energy storage, and improvement of demand-

side management & response capabilities.

煤电灵活性改造超8000万千瓦

Over 80 GWh coal power has been retrofitted for flexibility.

6000千瓦及以上火电厂供电标准煤耗降至302.5克/千瓦时

Standard coal consumption of coal power unit (≥600MW）has been

reduced to 302.5 g/kWh.

电力需求侧管理措施不断完善

Demand-side management has been continuously improved.

需求侧响应能力持续增强

Demand-side response capacity continues to be enhanced.

新能源友好电站、虚拟电厂建设稳步增长

Construction of ‘’system-friendly” renewable power stations and virtual

power plants is steadily increased.

抽水蓄能装机3669万千瓦

The installed capacity of pumped storage reached 36.69GWh.

电化学储能装机400万千瓦

The installed capacity of electrochemical energy storage

reached 4GWh.
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助服务市场稳步推进。China‘s electricity spot market has been built orderly and the construction of a unified electricity

market system has been accelerated. The market traded power in 2021 reached 370GWh, accounting for 44.6% of total power
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电价改革持续优化、体制机制进一步健全、完善。输配电价体系持续优化，上网电价市场化改革进一步深化，

分时电价、阶梯电价机制进一步健全，抽水蓄能价格形成机制进一步完善。The electricity price reform has been

continuously optimized, and the system & mechanism have been further improved in transmission & distribution pricing system,

market reform on feed-in-tariff, time-of-use tariffs & tiered pricing mechanism, etc.
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增量配电业务改革稳步推进，售电公司管理更加精细化。截至2021年底，中国共计开展增量配电业务改革试

点459个，206个增量配电项目获得电力业务许可证；全国已注册售电公司约5000家，向用户提供购售电业务、

合同能源管理和综合节能等多种服务。The reform of incremental distribution business is steadily promoted, and the

management of power sales companies is more refined. By the end of 2021, China has established 459 pilot projects of

incremental distribution business reform, and 206 incremental distribution projects have obtained power business licenses.

Around 5000 power sales companies have registered to provide services in power purchase & sales business, contract energy

management, and comprehensive energy conservation.
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I. Profile of EPPEI

China Electric Power Planning & Engineering Institute (EPPEI) is a national-level high-end consulting

and knowledge-intensive consulting institution with a history of 70 years.
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