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Boosting Renewable Energy as Part of China’s Energy Revolution

1. China energy transition updates

China’s energy consumption continues to transform

The National Bureau of Statistics (NBS) published the 2079 China National Economic and Social Development Statistic
Report.! According to the preliminary calculations, China's GDP grew 6.1% in 2019 - 0.5 percentage points less than in
2018. The share of tertiary industry in the national industrial added value further increased from 52.2% in 2018 to 53.9%
in 2019, while primary and secondary industries both continued to drop. In the energy sector, China experienced a total
primary energy consumption of 4.86 billion tons of coal equivalent (tce) in 2019, representing an annual growth of 3.3%.
The share of coal decreased from 59.2% to 57.7% although coal production increased by 4.2%. Crude oil consumption
increased by 6.8% and natural gas consumption increased by 8.6%. In addition, China’s carbon dioxide emission intensity
(CO2 emission per RMB 10,000 GDP) fell by 4.1% in 2019.

NDRC issues incentive policies to tackle the effects of COVID-19

Since the coronavirus outbreak began by the end of 2019, it has made a large impact on China’s economic development
and industrial production. In the power sector specifically, new renewable projects faced delays in approval and grid
connection, curtailment increased significantly in cetain regions, and factories and service providers experienced a huge
cut down in revenue. According to the China Photovoltaic Industry Association (CPIA), only 10% to 50% of the new PV
installed capacity will be able to connect to the grid in March as planned. Furthermore, the solar PV curtailment rates in
Shandong, Shaanxi and Anhui increased to between 5% and 14% in February, which was much higher compared to the 2%
of the national average in 2019.2 On the consumer side, due to the postponement of production, NDRC announced a 5%
of reduction on the monthly electricity bill for all industrial and commercial consumers except energy-intensive industries.
The policy is in effect from 1 February to 31 June 2020, and may save RMB 36.4 billion for electricity consumers.®
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Renewable subsidy application process simplified

Inthe newsletterissued in February 2020, we introduced the 2020 subsidy policy for offshore wind and CSP. The document
also announced the simplification of the subsidy application process for new renewable projects.* New projects should
complete an online application, followed by grid operators (TSOs) publishing the list after the approval of provincial energy
and pricing administrative departments. MoF will pay the subsidies annually to TSO's and local financial departments, and
TSO's should prioritize the settlement for poverty alleviation PV, residential PV, renewable projects to participate in green
certificate trading or which voluntarily opt to be subsidy-free in the future. The new process will greatly shorten the subsidy
payment period, aiming to relieve the cash flow pressure of project developers.

NEA renews the evaluation standard of PV market monitoring system

China published the annual monitoring results for PV market environment since 2017. The provincial results are categorised
inred, orange or green, of which if the result is red, the government will not approve new utility and Top-Runner PV projects.®
In January 2020, NEA renewed some of the evaluation criteria.® In this hundred-mark evaluation mechanism, NEA changed
the weight of land use cost from 15 to 10, consumption risks (renewable curtailment rates combined with utilization rates)
from 10 to 5, and canceled the category of subsidy reduction which used to be worth 10. Project construction status took
over the gap, which aims to evaluate the actual time for grid connection. This index reflects the overall coordination of local
governments on supporting project approval, environmental impact assessment and grid connection processes, which is
seen to be more important compared to subsidy from now on to the near future. Besides, the document refined the weight
assigned to different curtailment rates by each 0.5% to 1%. Provinces with a 10% and above curtailment rate will be marked
red directly.

NEA publishes the 2023 coal power early warning results

In February 2020, NEA published the forecast results of the Chinese coal power market environment in 2023, named 2023
Early Warning Results for Coal Power Planning and Construction.” This is a government-based annual forecast regarding
the coal power overcapacity, resources restriction and project economy status by province, aiming to guide their next five-
year development.

+ Regarding the capacity adequacy index, only Gansu, Shaanxi and Ningxia may still have surplus coal power over the
required reserve to cover its one-year incremental power demand, i.e. marked red, meaning they are not allowed to
build new coal power plants except for emergency units. Furthermore, the coal overcapacity in the Three-North Region
(North, Northwest and Northeast) is expected to be reduced in 2023. Such change will bring a higher risk of power
supply shortage in specific areas or specific periods of time, and the key solution is to optimize the operation of existing
coal power resources, such as optimization of power dispatch mechanism and improvement of thermal power plant
flexibility, but not adding large amounts of coal power capacity.

« The resource restriction category is a quantitative interpretation of the condition of local resources including pollutant
emissions, water resources and coal consumption, reflecting the feasibility to build new coal power plants. The 2023
result show the approval of new projects in North and East China to be difficult.

«  Theeconomic index predicts the profitability of new coal power projects. There are 10 provinces marked red, indicating
the rate of return will be less than 8%, so that it is necessary for these provinces to facilitate energy transition.
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and Reform Commission and National Energy Administration, 20 January 2020, accessed at http://jjs.mof.gov.cn/zhengcefagui/202001/
t20200122_3463379.htm.

5 Top-Runner PV projects has two categories, Commercialized Technology Top-Runners and Merging-Technology Top-Runners. The former for
mature, large-scale PV modules which have higher polysilicon conversion efficiency compared to general utility-scale PV plants, while the later
focuses on fostering the cutting-edge technology for the future.

6 "E R IR E R T A OBRA T H IR BT 7 % BofrgE (20194%3THR) ) i 41," National Energy Administration, 7 January 2020,
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2023 (top) and 2022 (bottom) coal power construction warning index
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Source: NEA, accessed in February 2020

[ ]
. @ VY WL j SRG RS
) @ Danish Energy £o ; Boosting Renewable Energy F I L feiEtH R PR
(&>

As part of China's energy revolution
. . Ag en Cy Energy Research institute, NDRC, P.R.C



2. The impact of increased coal power capacity in Chinese power system
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Background

The installed coal power capacity in China amounted to 1,040 GW by 2019. Although China's coal-fired plant fleet is
among the most efficient, cheapest and new in the world, the government has clear goals to control the coal
consumption under 4.2 billion tonnes by 2020, as well as to comply with the CO2 emissions reduction commitment
in the Paris Agreement. The report China Renewable Energy Outlook 2019 (CREO 2019) is the flagship publication
of the China National Renewable Energy Centre, and analyses the 2050 transition roadmap to achieve a clean, low-
carbon, safe and efficient energy system. This present study is complementary to CREO 2019, aiming to investigate
the impacts of adding more coal power capacity during the 14th Five-Year period under the four different scenarios:
e Stated Policies: Coal power peaks by 2020; ~30 GW new coal power capacity installed annually in 2021-2025

® Below 2 Degree: Coal power peaks by 2025 at ~1,100 GW; higher power demand compared to Stated Policies

® B2 -12.5: Coal power reaches 1,250 GW by 2025; rest the same as Below 2 Degree

® B2 - 14: Coal power reaches 1,400 GW by 2025; rest the same as Below 2 Degree

Modelling results
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Conclusion and suggestions

® A larger 14th Five-Year target for coal power will postpone the national carbon emission peak from 2024 to
2026, implying China will face bigger stress to fulfill its commitment to the Paris Agreement, i.e. peak by 2030.

® CO2 emissions of the power sector in B2-14 will increase by 20% compared to B2 from 2021 to 2030, provided
the annual utilization hours of coal power plants are between 3,000 and 4,000. In overall, the additional
emissions will potentially last until the new plants retire which will increase CO2 emissions by 40% from 2018 to

2050.

Adding large amounts of coal power further intensifies competition among all the coal power plants.

It will also create/result in overcapacity, and investments might end up stranded in the magnitude of RMB 1 to
5 trillion. Considering how wind and solar power will be more cost efficient compared to coal in the future, the
coal power fleet would need substantial subsidies to survive in such a situation.

Hence, the analysis suggests to maintain the total coal power capacity within the 13th Five-Year target, i.e.
1,100 GW, and to strictly control the investment of new coal power plants.




3. Power capacity expansion in China - status and scenarios analysis

2015 - 2019 development

During the 13th Five-Year period (2016 to 2020),
so far, the new installed fossil fuel power plant
capacity has decreased from 80 GW in 2015 to 44
GW in 2019. The amount of new installed capacity
is, however, still very high when taking into
account the need for new capacity, the risks
related to investments in fossil fuel capacity, and
the need to reduce carbon emissions from the
power sector.

Investments in new hydro power capacity have
decreased throughout the period, while new wind
and solar PV capacity has fluctuated. New wind
capacity increased in 2019 compared to the
previous years while new solar PV capacity
decreased for the second year in a row after the
record-high peak in 2017, with 52 GW new
capacity.
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2020 - 2025 - scenarios in CREO 2019

For the 14th Five-Year period (2021 to 2025), the
analysis in China Renewable Energy Outlook 2019
(CREO 2019) shows little need for new fossil fuel
capacity. For wind and solar PV, the amount of new
capacity should increase steadily in order to
develop a clean and low-carbon power system.

According to the CREO 2019 analysis, the total
wind power capacity should increase from 210 GW
in 2019 to 507 GW in 2025, while total solar PV
capacity should increase from 205 GW in 2019 to
532 GW in 2025. This would ensure that the
Chinese power system would be on track to a
Below 2 °C development.

Compared with new installations in the 2015 to
2019 period, a gradual expansion of new wind and
solar capacity to reach the 2025 targets would be
feasible, provided that the right policy measures
are in place.
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4. Policy monitoring

18 February 2020
https://www.ndrc.gov.
cn/xxgk/zcfb/tz/202002/
t20200224_1221078.html

10 February 2020
http://jjs.mof.gov.cn/
tongzhigonggao/202002/
120200224 _3473549.htm

19 January 2020

https://www.ndrc.gov.cn/
xxgk/zcfb/ghxwj/202002/
t20200205_1219960.html

https://www.ndrc.gov.cn/
xxgk/zcfb/ghxwj/202002/
t20200205_1219961.html

31 December 2019
http://openstd.samr.gov.
cn/bzgk/gb/newGblIn-
fo?hcno=1D988D54A-
435E864E67CAA1321-
7E8A99

A new rule for shareholding structure in electricity exchanges
has been published

Notice to Issue the Implementation Suggestions on Facilitating Power Exchanges
Operating Independently and Normatively, NDRC Reform [2019] No. 234

China aims to open power markets for all business-featured power consumers.2 Therefore,
NEA requires electricity exchanges in Jing-Jin-Ji, Yangtze River Delta and Pearl River
Delta to integrate with each other by 2020; China should be able to establish a national
organization system for electricity trading by 2025. The document also requires electricity
exchanges to be more independent, implying by 2020, the shareholding ratio of a single
stakeholder in all provincial and regional electricity exchanges should be less than 50%.

11 GW of new poverty alleviation PV projects announced

Notice to Announce the Third Batch of Poverty Alleviation PV Projects Under the
Renewable Energy Surcharge Funding List, MoF Construction [2020] No.13

The government published 11 GW of the third batch of poverty alleviation PV projects, and
MoF will prioritize the subsidy payment of these projects. From 2016 to 2019, China had
previously issued 11 GW of poverty alleviation PV projects.

Provincial and regional T&D pricing mechanisms settled

Notice to Issue the Transmission Tariff Pricing Mechanism for Regional Power
Transmission Grids, NDRC Institutional Reform [2020] No.100

Notice to Issue the Transmission and Distribution Tariff Pricing Mechanism for Provincial
Power Transmission Grids, NDRC Institutional Reform [2020] No.101

The two mechanisms are the amendment of the trial versions issued between 2016
and 2017, which improve the institutionalization and standardization of the T&D pricing
mechanismand markthe establishment of the preliminary policy framework of China’s T&D
supervisory and regulatory system. In the Regional Pricing Mechanism, NDRC focuses to
improve four major content, pricing principle, methods and calculation formulas, as well
as the service prices of grid sharing. A clear pricing T&D principle is important to reflect
the real cost of grid operation, and it improves the fairness, practicality and transparency
of the T&D cost distribution.

New code on security and stability for power system issued
Code on Security and Stability for Power System, GB 38755-2019

The Code on Security and Stability for Power System is a national compulsory standard
in China, the GB 38755-2019 version will replace the DL 755-2001 version after 1 July
2020. In the past two decades, grid structure and power mix both changed significantly in
China. Due to the increased Ultra-High-Voltage transmission lines and renewable power
integration, the transmission capacity expanded and grid characteristics became more
complex. The new code is designed to focus on new challenges to the safety and stability
of the power system.

8 Business-featured power consumers all electricity consumers except residents, agriculture, major utility
and public welfare facilities, and mandatory power consumers to serve power generators.
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