


About  ECECP

EU-China Energy Cooperation Platform was launched on 15 May 2019, 
to support the implementation of activities announced in the “Joint 
Statement on the Implementation of EU-China Energy Cooperation”.

The Joint Statement was signed during the 8th EU-China Energy Dialogue 
that was held in Brussels on 9th April between Commissioner for 
Climate Action and Energy Miguel Arias Cañete and the Administrator 
of the National Energy Administration of China Mr ZHANG Jianhua, 
back-to-back with the 21st EU-China Leaders’ Summit on 9 April 2019 
and was witnessed by Jean-Claude Juncker, President of the European 
Commission; Donald Tusk, President of the Council of Europe and Dr Li 
Keqiang, Premier of China.

The start of the implementation of the EU-China Energy Cooperation 
Platform (ECECP) was included in the EU-China Leaders Summit Joint 
Communique.

The overall objective of ECECP is to

“enhance EU-China cooperation on energy. In line with the EU’s 
Energy Union, the Clean Energy for All European initiative, the 
Paris Agreement on Climate Change and the EU’s Global Strategy, 
this enhanced cooperation will help increase mutual trust and 
understanding between EU and China and contribute to a global 
transition towards clean energy on the basis of a common vision of 
a sustainable, reliable and secure energy system.” 

ECECP is implemented by a consortium led by ICF, jointly with National 
Development and Reform Commission- Energy Research Institute and 
China Energy Conservation and Environment Protection Consulting.

Disclaimer:

The views and opinions expressed in the articles of this magazine are the authors' 
own, and do not represent the views of ECECP.
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Dear All, 

Time flies and we meet again at our 2020 Autumn Issue of the EU-China Energy Magazine.

During the last couple of months, we at ECECP have been working hard on energy cooperation between EU and 
China. 

In June 2020, ECECP published three reports: Integration of Variable Renewables in the Energy System of 
EU and China - Policy Considerations, Supporting the Construction of Renewable Generation in the EU and 
China - Policy Considerations, Electricity Markets and Systems in EU and China: Towards Better Integration 
of Clean Energy Sources. The reports are developed under activities announced in the Joint Statement on the 
Implementation of EU-China Energy Cooperation in 2019.

Only recently, on 17 September 2020, the ECECP project team facilitated Dr Florian Ermacora, DG ENER 
Head of Wholesale Markets, Electricity & Gas Unit, Directorate for Internal Energy Market, European 
Commission to deliver a keynote presentation, “Electricity Market Design for Europe.” The talked reached close 
to 300 participants at the Joint Annual Conference of the Chinese Society for Electrical Engineering (CSEE) 
Automation of Electric Power Systems Professional Committee and Power Market Professional Committee & 
Power Market Summit of National Power Trading Institution Alliance (NPTIA). 

The Conference was livestreamed and Dr Ermacora’s presentation was viewed by over 5,800 people online. 

The list of speakers included C-suite representatives from the State Grid, National Dispatching Centre, Regional 
Power Trading Centres, and academics and professors from China’s leading universities.

ECECP is very proud to have played a part in this important exchange between the EU and China’s Power 
Market Industry. The ECECP project team interfaced with the conference technical team in Hangzhou and 
integrated simultaneous Chinese interpretation services from Beijing. Dr Ermacora's presentation was casted live 
into the conference room seamlessly from Brussels while the casting session was operated from Hong Kong. It 
was a truly globally connected event.

We hope you enjoy the articles our team have prepared in this issue of the EU-China Energy Magazine. 

Best regards,

 Flora Kan
                                                                                                                 Team Leader of ECECP

http://www.ececp.eu/en/integration-of-variable-renewables-in-the-energy-system-of-eu-and-china-policy-considerationsnew/
http://www.ececp.eu/en/integration-of-variable-renewables-in-the-energy-system-of-eu-and-china-policy-considerationsnew/
http://www.ececp.eu/en/promoting-renewable-generation/
http://www.ececp.eu/en/promoting-renewable-generation/
http://www.ececp.eu/en/electricity-market-eu-china/
http://www.ececp.eu/en/electricity-market-eu-china/
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Dr Florian Ermacora giving keynote presentation on “Electricity 

Market Design for Europe” to Chinese audience through 

livestreaming.
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Dr Florian Ermacora's presentation was viewed by over 

5800 people online.

ECECP is very pleased to facilitate  energy cooperation between 

EU and China, like this truly globally connected event.
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ECECP Flagship Project: 
ENTSO-E grid planning modeling 
showcase for China
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Over the past twenty years or so, 
the European Union has introduced 
a number of market-based reforms 
in the power sector through a series 
of legislative packages, the last one 
being “Clean Energy for All” adopted 
in 2018. As Professor Jean-Michel 
Glachant, Director of the Florence 
School of Regulation pointed out in 
his foreword to the published Joint 
Statement reports produced under the 
Joint Statement on the Implementation 
of EU-China Cooperation on Energy, 
”China and the European Union 
have many things in common, many 
challenges to discuss together, and 
many practices to share, and this is 
particularly the case in the power 
sector; for example, China is leading 
investment in renewable capacity and 
it is also leading manufacturers of 
PV panels; the EU has achieved rapid 
growth in installed renewable capacity 
and it the main producer of wind 
turbines.” 

In the above context and in the context 
of further developing the electricity 
market and grid planning approach 
in China, The European Network of 
Transmission System Operators for 
Electricity (ENTSO-E) grid planning 
approach is a relevant and valuable 
example. It demonstrates the effect 
of sophisticated cost-benefit analyses 
(CBA) used by ENTSO-E. National level 
grid planners in China and ENTSO-e 
have similar tasks in developing 
coordinated grid planning across a very 
large system, consisting of sub-systems. 

The project’s overall objective is to 
support the modernisation of top-
level grid planning in China, and is part 
of the EU-China Energy Cooperation 

Platform (ECECP). The project will draw 
on existing scenarios and modelling 
frameworks for China and Europe, with 
emphasis on market modelling and 
CBA in grid planning processes. This 
will showcase the critical link between 
grid planning and power market 
reform. The scope of the project is 
to provide hands-on experience of 
ENTSO-e methodology—not delivering 
a transmission plan for China.

A joint EU and China team will 
implement this project. The EU team is 
led by Peter Borre Eriksen of EA Energy 
Analysis, and the China partners are 
the China National Renewable Energy 
Centre (CNREC), State Grid Energy 
Research Institute (SGERI) and China 
Electricity Council (CEC). The project 
partners will apply the ENTSO-E 
methodology to their own in-house 
model for grid planning analysis. 
Through this project, project partners 
will gain significant and detailed 
insights regarding how grid planning is 
practiced in the EU, how power market 
reform could influence China’s grid 
planning in the future, and how the 
ENTSO-E’s grid planning methodology 
could support grid development in 
China.

The project started in December 2019 
and will be complete in summer 2021. 
The kick-off workshop took place on 
the web on 17-19 March 2020 due 
to Covid-19. Illustrious personalities 
from EU and China’s power industries 
have agreed to provide steering to 
the project, give feedback on project 
scoping, design and delivery plan, and 
ensure the project focuses on the right 
challenges.
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Thus far, confirmed members of the 
Steering Group include Kristian Ruby, 
Secretary-General, EURELECTRIC; Kaare 
Sandholt, Energy Research Institute of 
the National Reform and Development 
Commission; Lei Xiaomeng, Senior 
Advisor and Personal Envoy of Mr 
YANG Kun, Executive President, China 
Electricity Council; Christian Romig, 
Managing Consultant for China, AFRY 
Consulting and Ms Bente Hagem, 
former CEO of ENTSO-E and Vice 
President of Statnett. 

A large scale public event is planned 
in the summer of 2021 to share the 
experience of this project.

European ENTSO-E Planning 
Methodology in a Nutshell

ENTSO-E uses a coordinated and 
comprehensive transmission grid 
planning approach, which includes 
sharing of data, development of 
scenarios, coordinated market 
modelling and grid stability modelling, 
combined cost benefit analysis (CBA), 
stakeholder engagement, etc. The 
aim is to ensure system stability, 
guarantee power supply and integrate 
more renewable energy (RE) at lowest 
possible cost. 

In general, the ENTSO-E approach 
ensures that pan-European grid 
planning is optimised for the common 
good and addresses the different 
interests at stake. A key aspect of 
the ENTSO-E methodology is the 
recognition from the transmission grid 
planning perspective that the market 
will determine the use of the grid. 
The main processes in the ENTSO-E 
approach are scenario building, 
screening and CBA.

By Flora Kan, Team Leader, ECECP 
 Peter Borre Eriksen, Project leader, EA Energy Analysis 

Lars Bregnbaek, Chief Modelling Expert, EA Energy Analysis 

ENTSO-E transmission planning process
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Analysis and Suggestions
on the New Revision Draft of China’s Coal Law

Coal is crucial to China’s energy structure as well as national economy. ECECP specially invited Prof. Wang Zhixuan, Vice President 
of China Electricity Council (CEC), to share his interpretation of the background and characteristics of China’s newly released 
Revised Draft of the Coal Law as well as the its implications. Prof. Wang is a well-known senior expert in energy conservation and 
environmental protection of the power industry, and a Committee Member of the National Panel on Climate Change. He has been 
engaged in the formulation of many legislation, policies and standards in the fields of energy conservation and emission reduction, 
clean and efficient use of coal, and emission control of coal-fired plants. ECECP would like to give special thanks to Vice President 
Wang Zhixuan and CEC for their professionalism and strong support.

On July 29, 2020, the National Development 
and Reform Commission of China published the   
“Announcement on the Public Consultation of 
the Coal Law of the People’s Republic of China 
(Revision Draft for Comments)” on its official 
website. The announcement made clear 
that because the draft Coal Law (hereinafter 
referred to as the Revision Draft) and its 
explanation are now published, interested 
organizations and people are welcome to 
provide comments on the Revision Draft. 
This is seen as a reflection of the openness, 
transparency and standardization of China’s 
legislative process. China is the world’s 
largest coal producer as well as user, and 
plays an integral role in energy use and 
economic development. At the same time, the 
environmental impacts of coal exploitation and 
utilization are of vital importance. Therefore, it 
comes as no surprise that the Revision Draft of 
China’s Coal Law has drawn extensive attention 
at home and abroad. This paper gives a brief 
analysis on the background and content of 
the Revision Draft, and puts forward some 
suggestions for the revision.
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1. Review of revision history, positioning, and background of the Coal Law revision

removed. The draft for comments for 
this fifth revision was initiated and 
led by the National Development and 
Reform Commission (NDRC) and the 
National Energy Administration (NEA) 
under the NDRC’s 2020 legislative plan. 
It was jointly conducted and formulated 
by several ministries and departments*. 
The draft was finally formed after 
lots of research, consultation, and 
modification from relevant experts and 
scholars.

According to the legislation and its 
relevant rules, the Draft Law still needs 
further modification of its contents 
following the input gathered from 
public consultation. After this, it will be 
submitted to the Standing Committee 
of the NPC through certain procedures. 
Only after getting approved by the 
Council of Chairmen or by the Special 
Committee can the draft formally 
turn into a bill, which will then be 
submitted for review by the meeting of 
NPC’s Standing Committee. Next, the 
Legislative Committee shall amend the 
draft law according to the opinions of 
the Standing Committee members, and 
propose a voting version of the draft 
law, which shall then be submitted by 
the Council of Chairmen to the plenary 
session of the Standing Committee 
for adoption by vote. Once the law is 
passed by the Standing Committee, it 
shall be finally promulgated following 
a presidential order signed by the 
President. Because the Revision Draft 

of the Coal Law has many remaining 
procedures before it turns into law, 
there is still room for further revision 
and improvement.

China has already put several laws in 
place regarding the energy industry. 
This includes the Coal Law, Electric 
Power Law, Energy Conservation Law, 
Renewable Energy Law, the Law on 
the Protection of Oil and Gas Pipeline, 
and the Nuclear Safety Law. However, 
the more basic Energy Law has been 
studied for decades but still has yet 
to be issued. As a result, there lacks a 
comprehensive energy legislation to 
provide guidance for the more specific 
singular laws.

Resource conservation, environmental 
protection and climate change 
issues are closely related to energy 
production and consumption. Hence, 
coal development and utilization 
activities are also directly regulated by 
the Environmental Protection Law, the 
Law on Air Pollution Prevention and 
Control, the Law on the Prevention 
and Treatment of Water Pollution, 
the Energy Conservation Law, the 
Circular Economy Promotion Law, as 
well as the Law on the Promotion 
of Clean Production. Nonetheless, 
laws addressing climate change are 
still lacking, whereas low-carbon 
development is more guided and 
regulated through national strategies, 
guidelines and policies. 

(1) Revision history and legislative 
positioning

The current Coal Law of the People’s 
Republic of China (hereinafter referred 
to as the “Coal Law”) was initially 
drafted under the auspices of the 
former Ministry of Coal Industry. It was 
deliberated on and adopted by the 
National People’s Congress on August 
29th, 1996, and then formally put into 
effect on December 1st of the same 
year. The introduction of the Coal Law, 
which established legal norms for the 
production and operation of the coal 
industry, has provided legal protections 
for the development and utilization 
of coal resources, and for the rights 
and interests of coal enterprises and 
miners.

The Coal Law has been revised four 
times before the current revision. In 
the first revision on August 27th 2009, 
simple modifications to the phrasings 
of certain terms were made. On April 
22th 2011, the second revision was 
made, where relevant provisions of 
Article 44 on employee insurance 
in coal enterprises were subject to 
changes. In the third revision on June 
29th 2013, coal production licenses 
and coal operation licenses were 
cancelled. In the fourth revision on 
November 7th 2016, the provisions 
on the requirements and approval 
procedures for the establishment of 
coal mining enterprises were finally 

 * including the Ministry of Finance, Department of Natural Resources, Ministry of Ecological Environment, Ministry of Transport, Ministry of Water Resources, National Health Commission, Ministry of 
Emergency Management, National Railway Administration, National Coal Mine Safety Administration as well as Chinese Coal Industry Association
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As for its legislative purposes, the 
Revision Draft of the Coal Law aims 
to “rationally develop, utilize and 
protect coal resources, to regulate 
coal production, business and 
related activities, and to promote 
and guarantee the high-quality 
development of the coal industry.” The 
Coal Law itself is endowed with a clear 
legislative purpose and application 
scope, rather than attempting to 
provide jurisdiction on all coal-related 
issues. The Revision Draft applies to 
“entities engaging in coal production, 
business and related activities within 
the territory of the China and in other 
sea areas under its jurisdiction”.

(2) Understanding the background of 
the current revision

Judging from the NDRC’s revision 
instructions and personal experience, 
the background of this new revision 
encompasses five main aspects of 

change:

• The management system, 
organization and market structure 
of the coal industry have 
undergone some great changes, 
coinciding with the deepening 
of China’s economic system 
reform. In particular, the mode of 
government management, which 
had been long characterized by 
administrative examination and 
approval, has been reformed 
by streamlining administration 
and delegating powers. As a 
result, excessive pre-examination 
and approval matters have 
been greatly reduced, but the 
regulations governing operational 
and post-operational oversight are 
in some ways still imperfect and 
uncoordinated.

• During the reform and 
advancement of the coal industry, 

new issues emerged. Specifically, 
the relations of production no 
longer meet the requirements 
for the development of the 
productive forces of the coal 
industry.

• The 19th National Congress of the 
Communist Party of China (CPC) 
put forward the requirements for 
revolutionizing energy production 
and consumption in the direction 
of a clean, low-carbon, safe and 
efficient energy system. 

• Ecological development and 
the fight against climate change 
naturally pose more challenges 
for the development of the coal 
industry.

• The rapid development of 
renewable energy and the 
increasing pressure to tackle 
climate change has challenged 
the role coal should play in 
China’s economy and energy 
structure. These questions are 
being discussed both domestically 
and globally, and will have 
implications on the positioning 
and development of China’s 
coal industry. This has greatly 
influenced coal-fired generation 
planning, coal mine construction, 
coal safety production and supply 
activities.

The five aspects of change listed above 
necessitate a fifth round of revisions to 
the Coal Law.
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2. Major changes of the revision and its impacts analysis

Comparison of the Coal Law and Its Latest Revision Draft

The major differences between the current Coal Law and the latest Revision Draft are listed in the following table.

Chapter Coal Law Revision Draft Revised Content

Chapter 1
General 
Provision
(13 articles)

General 
Provision 
(17 articles)

	 Proposed new content regarding quality development and improved compensation systems for use of resource, 
safe and efficient policy, personnel training etc.
--New articles on structural optimization (to optimize industrial structure, develop advanced and quality pro-
duction capacity, eliminate backward production facilities, etc); clean, efficient and comprehensive utilization; 
improvements to coal market; planning for coal supply, storage and sales system; safeguarding of stable coal 
supply; the functions of industry associations.

	 Eliminated related articles on the Coal Mining Bureau

Chapter 2

Coal produc-
tion and 
development 
planning and 
coal mine 
construction
(8)

Coal develop-
ment planning 
and coal mine 
construction
(7)

	 Eliminated Coal Resources Exploration Plan covered in the Mineral Resources Plan formulated by natural re-
sources-related authorities; 

	 Eliminated coal production plans.
	 Implementation of macro-control over coal production capacity; introduction of a replacement system for new 

coal mine production capacity over existing coal production capacity.
	 Standardized the requirements for the central and local government’s administrative departments for coal de-

velopment planning.
	 Clarified the requirements for coordinating coal development plans with plans for mining areas and coal indus-

try-related policies.

Chapter 3
Coal produc-
tion and mining 
security (19)

Coal produc-
tion and mining 
security (19)

	 Further expanded and detailed the requirements for the construction of the coal standardization system;
	 Strengthened the requirements on the development of coal product quality standards and its management; 
	 Streamlined contents on safety monitoring, safety responsibility system and production safety.

Chapter 4 Coal business 
operation (9)

Coal market 
and business 
operation (11)

	 Introduced new articles on coal market development and pricing mechanisms in order to establish a unified, 
open and well-arranged coal market system with complete functions and orderly competition, in addition to a 
multi-level coal trading system.

	 Proposed establishing a market-based pricing mechanism for coal, making clear that market players should en-
sure legal practice and fair competition while building credit;

	 Proposed building an overall planning system for coal supply and sales, optimizing coal import and export trading 
business while limiting the import of inferior coal, and establishing a coal reserve system.

Chapter 5
Coal mine 
conservation 
(5)

Coal mine 
conservation 
(5)

	 Basically unchanged.

Chatper 6 ——

Coal resources 
utilization 
and  ecological 
environment 
protection (8)

	 More systematic in its content, while highlighting the importance of the integrated use of natural resources as 
well as ecological environment protection;  

	 Newly included contents on encouraging the establishment of joint ventures between coal and electric power, 
and the integration of coal exploration and deep processing

	 Encourages the recycling of resources, such as solid waste including coal gangues, residual resources and under-
ground space etc.

	 Encourages coal bed methane exploration, development and utilization, as well as water resources utilization 
and green mining, in coordination with efforts on ecological and environmental protection, ecological restora-
tion, and comprehensive treatment of coal mining subsidence areas.

	 Establishes standards for commercial coal, improving the quality of end-use coal supply, reducing the scattered 
use of coal, and increasing the use of clean coal in the residential sector.

Chapter 7 
(Former 

Chapter 6)

Supervision 
and inspection 
(4)

Supervision and 
inspection (6)

	 Specifies the content and requirements for monitoring and supervision. 
	 Introduces new articles regarding the establishment of information systems for supervision and inspection, as 

well as the development of a coal statistics system and credit system.

Chapter 8 
(Former 

Chapter 7)

Legal 
liability(10)

Legal 
liability(14) 	 Some adjustments were made accordingly. Includes new provisions on the linkage of other related regulations.

Chapter 9 
(Former 

Chapter 8)

Supplementary 
provisions (1)

Supplementary 
provisions (2) 	 Includes new provisions on the linkage of other related regulations.
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From the above contents, several 
significant features of the Revision Draft 
of the Coal Law can be summarized as 
follows:

Firstly, this revision can be regarded 
as a systematic and comprehensive 
revision, rather than a revision that 
focuses on some particular specifics. 
Compared with the previous four 
amendments which only involved 
a few individual text and provisions 
changes, the current revision has 
formed a total set of nine chapters 
including 89 articles. One chapter 
and 20 articles are newly added, and 
many contents of the original articles 
are revised. In general, those new 
contents can be roughly summarized 
as: to draw on the achievements of 
the structural reform on the supply-
side; strengthen major fields such 
as planning standards, coal market 
development, the establishment of an 
integrated system of coal production, 
supply, storage and sales, as well as 
comprehensive utilization of coal, clean 
production and ecological protection. 
Obsolete clauses have been cancelled, 
and corresponding amendments were 
made as for legal liability.

Secondly, the concept of high-quality 
development is clearly defined and 
emphasized in this legislative draft. 
The introduction of the Coal Law 
(1996) came at a time when China was 
undergoing rapid economic growth, 
with high demand for coal. At that 
time, the law aimed to “rationally 
develop, utilize and protect coal 
resources; to regulate coal production 
and business activities; and to promote 
and safeguard the development 
of the coal industry.” However, in 

the current revision, new contents 
regarding promoting and guaranteeing 
the high-quality development of the 
coal industry are expressly included 
in its legislative purpose of Article 
1. The connotation of high-quality 
development in the draft law is clearly 
in line with the high-quality economic 
development put forward in the report 
of the 19th National Congress of CPC. 
Moreover, the requirements for high-
quality development are imbedded 
throughout multiple chapters and 
articles in the Revision Draft.

Furthermore, it attaches more 
importance on the decisive role of 
the market in resource allocation, and 
aimed to promote the development 
of market-based trading and pricing 
mechanisms for coal. It can be seen 
from the title of Chapter Four that “Coal 
business operation” is replaced by 
“Coal market and business operation.” 
New provisions on the development 
of the coal market and pricing 
mechanisms are introduced. It also 
proposes to establish and improve a 
unified, open and well-arranged coal 
market system with complete functions 
and orderly competition, as well as 
a multi-level coal trading system. In 
addition, it proposes a market-based 
coal pricing mechanism, and set 
requirements on legal practice and fair 
competition for market players. It raises 
the idea of building an overall planning 
system for coal supply and sales, and 
aims to optimize coal import and 
export trading business, limiting the 
import of inferior coal, and establishing 
a coal reserve system.

Next, the content related to ecological 
and environmental protection has seen 

a significant increase and emphasis. 
China’s coal consumption for a long 
time has accounted for over 70% of 
total energy consumption. However, 
with the deepening of the revolution in 
energy production and consumption, 
the share of coal consumption has 
declined in recent years. In 2018 
and 2019 in particular, the share of 
coal consumption dropped to 59% 
and 57.7% respectively. Overall coal 
consumption is nonetheless still high. 
Coal is the foundation of China’s 
energy structure, and has supported 
the nation’s steady economic growth. 
Coordinating coal development 
with ecological and environmental 
protection is a large undertaking: 
therefore, China should take the road 
of green development, which values 
the clean and efficient utilization of 
coal resources. The current revision 
introduced a whole new chapter 
on “Coal resources utilization and 
ecological environment protection” 
with a number of enriched contents, 
including articles on encouraging the 
recycling of resources, such as solid 
waste including coal gangues, residual 
resources and underground space etc., 
on promoting ecological restoration 
and comprehensive treatment of coal 
mining subsidence areas, as well as 
on reducing the scattered use of coal 
while promoting clean coal use in 
residential sector (see above chart).

This revision of the Coal Law’s main 
aim is to “promote and guarantee the 
high-quality development of the coal 
industry.” However, the impacts of this 
new draft law will be seen throughout 
the national economy, regional 
development and people’s livelihood. 
It will also have measurable effects on 
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all related industries and enterprises 
across the coal industry chain, as the 
coal industry is inextricably linked to 
the greater economy. The electric 
power industry, in particular, accounts 
for more than 50% of the overall coal 
consumption and production in China. 
It is also one of the biggest industrial 
users of coal imports. Thus, this 
revision of the Coal Law will inevitably 
have a significant impact on the 
power industry. It not only will directly 
affect the development of coal-fired 
generation: it will also indirectly affect 
its renewable energy counterparts 
through power system operations, and 
of course, electricity users.

The revision of the Coal Law will 
lead to some clear benefits from a 
macro perspective. It will improve 
the industry to be more safe, clean 
and efficient; further ensure national 
energy security; reduce the impacts 
of coal exploitation on the ecological 
environment; raise the standards of 
resource conservation; and promote 
and standardize the development 
of the coal industry’s market 
mechanisms. Previous discussions on 
the background, purpose and content 
can provide more explicit analyses, and 
will not be repeatedly addressed here. 
However, there are still some hidden 
effects that are worth probing into in 
depth.

(1) Analyzing the impacts of coal 
development and circulation cost 
changes on economic society and 
other industries

The coal industry carried out a much 
earlier marketization reform pushed 
by the state, and therefore the market 

dividend has been released relatively 
early. As for market-based instruments, 
the revised draft focuses more on 
the regulation of market behaviors. 
Therefore, there is only limited space 
for the further release of market 
dividends, and might even bring on 
the possibility of increasing transaction 
costs. By attaching more importance 
on the strengthening of supply safety, 
environmental protection, resource 
conservation, and reversing the 
environmental and ecological damages 
caused by coal exploitation, the 
Revision Draft will undoubtedly lead 
to some positive social-environmental 
benefits. However, it will also drive up 
coal production cost (all else equal), 
which will eventually fall on end users, 
thus pushing up the overall costs of 
coal consumption, including coal-fired 
generation. From the environmental 
economics perspective, the increasing 
cost of pollution control is just an 
inevitable and reasonable result of 
internalizing the external cost of 
environmental impact. At the same 
time, the increasing cost of coal will 
help promote the competitiveness 
of renewable energy, which in turn 
will restrain coal demand and bring 
us closer to the energy transition. 
On the other hand, the increase of 
overall energy costs is restricted by 
economic and social development as 
well as the marketization course of 
other industries (such as the electric 
power industry). The former restriction 
is mainly reflected in the affordability 
of the whole society, while the latter 
one is reflected in whether the cost 
can be successfully transmitted 
through related sectors. These forces 
highlight the need to strengthen the 
coordination between the Coal Law 

and policies of other sectors.

(2) Analyzing the revision’s influence 
on the production and economic 
activities of coal users

The scope of application of the Coal 
Law’s application includes “entities 
engaged in coal production, business 
operation and related activities”, 
which cannot be simply regarded as 
the “coal industry.” Coal users such 
as the coal-fired power industry are 
also undoubtedly bound by the law. 
For example, Article 66 states that 
“Enterprises that are involved in 
coal production, processing, store, 
transport, sales, imports and utilization 
shall necessarily formulate coal quality 
assurance systems and establish 
quality archives for commercial coal.” 
Normally, the standards, regulations 
and technical specifications formulated 
by the state, local governments, and 
the coal industry will all have their 
impacts on coal consumption and 
trading behaviors. As “standards” 
is a collective concept, it not only 
includes mandatory standards, but 
also includes recommended standards 
or technical guidelines for enterprises 
to choose from. Article 67, states 
that “Coal enterprises and users shall 
implement energy consumption and 
environmental protection standards in 
accordance with the law,” which is quite 
a broad statement. “Standard” is akin 
to a  double-edged sword: the proper 
use of it can provide a leading role; 
but with wrongful practice, (especially 
in government management reforms 
that target canceling unnecessary rules 
that might restrict productivity) some 
unreasonable “standards” might be 
introduced instead. This would again 
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hold back enterprises with new rules, or could result in 
new monopoly behaviors locally or within industries, and 
even create unwanted consequences conflicting with the 
legislative purpose.

(3) Analyzing its impacts on the fight against climate 
change

The important role of coal in China’s economic and social 
development as well as in the energy structure has been 
fully reflected in the draft revision and its explanation 
note. Coal will continue to play a major role in China’s 
energy development now and for some time to come. 
However, there is no denying that the core of low-
carbon development is to gradually reduce the use of 
coal for sure. Generally speaking, the principles and main 
contents of the Revision Draft are conducive to promoting 
activities to fight against climate change within the coal 
sector. It should be noted that from coal development 
planning and the establishment of coal-power joint 
ventures, huge spending on coal mine development, coal 
washing and processing projects as well as transportation 
channel construction, will ultimately have a lock-up 
effect on investment lasting for decades. Article 22 of the 
Revision Draft, which is about the macro-control of coal 
and production capacity replacement, also reflects the 
country’s commitment to the overall control of coal to a 
certain extent. Although the Revision Draft significantly 
imposes more requirements on ecological progress, the 
related laws on climate change are still relatively weak. As 
mentioned earlier, the Coal Law is not specially targeted 
at fighting climate change. It is just because the country 
has not yet issued any single law on climate change, that 
many requirements for low carbon development are 
now implemented through national strategies, plans, 
principles and policies. If some of the requirements can 
be embodied in the revised Coal Law, it will be a big push 
for low carbon development and the fight against climate 
change. Furthermore, it can help the coal enterprise to 
be better prepared for energy transition.

Autumn Issue
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3. Closing suggestions

capacity.” It is suggested that it is 
amended by adding a special clause 
“in accordance with the requirements 
of green, circular and low-carbon 
development” into the text. The 
suggested revision fully conforms to 
the requirements of the report of the 
19th National Congress of CPC.

Last but not least, the scattered use of 
coal (which can be briquette) should 
be strictly restricted in key or sensitive 
areas, instead of merely “encouraging 
and supporting” the reduce the 
scattered use of coal.

By Wang Zhixuan, Vice President of 
China Electricity Council

The above comments only represent 
the views of the author, and do not 

represent the views of the organization 
where the author belong.

First, while giving full play to the 
market mechanism, the revised Coal 
Law should further improve related 
contents on the state’s regulation 
and supervision of significant price 
fluctuations of important coal users, 
as well as provisions on fighting hard 
against coal supply and price monopoly 
behaviors, as to ensure the overall 
security of energy supply.

Second, it is suggested to further 
elaborate on the contents or articles 
related to standardization, standard 
formulation, management and use, in 
order to clearly explain the concepts 
in the related standards with accurate 
expressions. The Standardization Law of 
China has made it clear that mandatory 
standards are all national standards 
(while not all national standards 
are mandatory), whereas industry 
standards, local standards and group 
standards are only recommended 
standards. It is mentioned in many 
places in the revised draft of the Coal 
Law that standards can be formulated 
and managed at industry or local levels, 
which might result in the adoption 
some general recommended standards 
as mandatory requirements.

Third, the requirements for low-carbon 
development need to be further 
strengthened. For example, one of the 
articles of the Revision Draft states 
that “the state implements macro-
control over coal production capacity, 
and introduce a replacement system 
in which exited coal capacity to be 
replaced by new coal mine production 
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Little progress decarbonising Industry. 

Renewables can be the answer

The decarbonisation of heavy industry is making little progress. 
There are two main reasons. Firstly, there are no easy technology 
wins. Efficiency and carbon capture have been the favoured 
options. But efficiency gains have their limits, and carbon capture 
is still proving very expensive. Secondly, governments don’t want 
their home industries to lose competitiveness incurring costs 
reducing emissions. Dolf Gielen and Paul Durrant at IRENA say a 
focus on renewable power can open the door to progress, but it 
has not got the recognition it deserves. If it did, renewables could 
deliver 25-60% of the needed industrial emissions mitigation. 
Here they summarise their studies that look at chemicals and 
petrochemicals, iron and steel, cement and concrete. Other 
policies and processes will be needed too, including “circular 
economy” strategies, as well as raising the capacity of proven 
new techniques that have not yet reached scale (e.g. hydrogen-
based direct reduced iron production). Efficiencies and CCS 
will still be needed too. To deal with the problem of lost 
competitiveness, either global sectoral agreements or border tax 
adjustments will be needed to establish a level playing field. And 
cooperation with China will be essential as it accounts for half of 
global industrial commodity manufacturing.

Autumn Issue
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Global CO2 emissions are falling this 
year due to the COVID-19 crisis. But 
this is no cause for complacency. We 
will need deep year-on-year emission 
reductions in the coming decades to 
reach net-zero by mid-century.

That objective has increased the 
importance of emission mitigation in 
the manufacturing industries, which 
account for around a quarter of global 
energy and process CO2 emissions. 
Industrial emission reduction options 
have been studied for decades, 
but deployment of low-carbon 
solutions has been limited to a few 
demonstration projects.

Governments have been slow to act

One reason for that lack of progress 
is that there are no “easy wins” for 
these sectors and so attention has 
been concentrated elsewhere: it is, for 
example, more straightforward and 
cheaper to focus on replacing coal with 
renewables in power generation.

A second reason is that the 
threat of carbon leakage and loss 
of competitiveness has made 
governments reluctant to apply 
progressive regulatory frameworks. 
This is especially the case for energy 
and carbon intensive industries such 
as iron and steel making, the chemical 
and petrochemical industry and 
cement making.

New initiatives

However, a recognition that net-zero 
carbon is only possible if industry 
also reduces emissions substantially 
is starting to change the mindset. 

For example: in the G20 context, 
new solutions for industry are 
being studied; in the climate 
context, Sweden and India are leading 
a multinational initiative to share 
knowledge; the World Economic 
Forum and the Energy Transitions 
Commission continue private sector 
engagement through their Mission 
Possible Platform; and the International 
Renewable Energy Agency (IRENA) has 
been tasked by its members to explore 
the role of renewables and circular 
economy solutions for industry.

5 opportunities (and challenges)

There are very few off-the-shelf 
solutions available now but there are 
a number of promising approaches 
that could lead to effective solutions. 
They can be broadly divided into five 
categories:

• Promoting energy efficiency and 
circular economy (reducing energy 
demand);

• Shifting electricity demand 
to renewables and replacing 
fuels with renewable electricity 
(electrification);

• Utilising green hydrogen from 
water electrolysis with renewable 
power and other forms of indirect 
electrification (Power-to-X);

• Making direct use of renewable 
energy sources and biomass as 
feedstock;

• Deploying CO2 capture and 
storage and CO2 capture and use 
(CCS and CCU).

The application of these approaches 
to industrial sectors presents 
some particular challenges and 
opportunities. For example, one 
strategy that has been barely explored 
to this day is the potential to relocate 
industrial production to locations with 
better access to clean low-cost energy.

One potential unique strategy for 
energy intensive commodities and 
materials is the circular economy 
concept: carbon can be stored in 
products, the efficiency of materials 
use can be raised, waste materials can 
be recycled or used for energy recovery 
and materials can be substituted.

On the challenge side, industrial energy 
systems are often highly integrated so 
not easily replaced. For example, given 
cogeneration is widely deployed, a shift 
to renewable power thus also requires 
a change in heat supply.

The underplayed role of renewables

To date, most attention in these sectors 
has focused on energy efficiency and 
CO2 capture and storage. This can be 
explained by the economic benefits of 
increased efficiency and the ability to 
deploy CCS for existing plants, which is 
of special interest to incumbents. But 
the efficiency potential is limited and 
progress in CCS has been slow to date.

At the same time, new economically 
viable solutions are emerging, 
notably in relation to renewables. A 
forthcoming IRENA study indicates a 
25-60% role for renewables in industrial 
emissions mitigation (Figure 1) with 
both direct and indirect electrification 
in combination with renewable power 
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playing a central role. This potential 
has so far not been fully recognised 
amongst industry planners and policy 
makers.

Renewable solutions for chemicals 
and petrochemicals

Ammonia, methanol and plastic 
materials account for the bulk of 
energy use and CO2 emissions in this 
sector. Globally around 200 ammonia 
plants and 200-300 steam crackers 
are in operation, nearly all of which 
currently use fossil fuels.

Moving away from fossils fuels will 
require a switch to green hydrogen and 
biomass for energy and feedstocks, 
but the circular economy also deserves 
special attention in a petrochemical 
context. Demand growth needs to be 
limited, for example in the context of 

packaging for food and the internet 
delivery economy. Recycling progress 
has been limited to date, but new 
technologies such as pyrolysis may 
enhance its prospects.

Biomass as the only form of 
renewable carbon is one option for 
this sector but today less than 5% 
of petrochemicals is produced with 
biomass-sourced carbon. This share 
needs to grow substantially, which 
is technically feasible, but hindered 
by current high costs and lack of 
incentives to make the transition.

Green hydrogen is starting to emerge 
as an option, with a range of countries 
releasing ambitious strategies, such 
the European Union’s Hydrogen 
Strategy launched on the 8th July and 
announcements of large projects such 
as USD 5 billion plan to build a green 

ammonia plant of 1.2 Mt per year in 
Saudi Arabia, to be commissioned in 
2025.

Renewable solutions for iron and 
steel

Globally around 300-400 blast 
furnaces are in operation across less 
than 200 sites. Nearly all use fossils 
fuels for energy and most use fossil 
fuels as a reducing agent. Production, 
however, could be switched away 
from blast furnaces to the direct 
reduced iron (DRI) process which could 
eliminate coal and coke use, if green 
hydrogen was used. DRI production 
using hydrogen from fossil-fuels is 
today a well-established part of the 
industry, so the shift from natural 
gas based DRI to hydrogen based 
DRI production would be a relatively 
easy, low risk step to take. Low cost 

Figure 1: Global emission mitigation strategies
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green hydrogen is critical to make 
this happen. Complementing this 
shift in the production process, an 
economically attractive strategy could 
be to produce the DRI close to the 
mining locations, such as those in 
Australia and Brazil, and continue steel 
production at established sites close to 
the consumers.

Renewable solutions for cement and 
concrete

Global cement production has 
grown from 1.2 Gt in 1990 to 4.1 Gt 
in 2019 such that globally, around 
6,000 cement kilns are in operation 
with demand still growing, particularly 
in developing economies.

Reducing emissions in this 
sector is particularly challenging 
because process emissions, in 
particular associated with the 
production of clinker (a key component 
of cement), account for more than half 
of all emissions.

Some emissions reductions could 
be achieved by increasing the share 
of waste and biofuels used with 
the only limitation being the local 
availability of such fuels. There is 
also some potential to reduce the 
amount of clinker produced through 
substitution of feedstocks and more 
efficient use of cement and concrete. 

However, such approaches will often 
require adjustment of building and 
construction standards, a process that 
takes time.

These options can help, but 
CO2 capture and storage (CCS) looks 
essential in this sector to achieve very 
low emissions. Combining CCS with 
the use of biomass (BECCS) could lead 
to cement kilns with net zero or even 
negative emissions.

A policy framework for industry 
transitions

Driving a broad and sustained 
renewables-based transition at the 
pace needed will require a suite 
of policy actions. An integrated 
policy framework is needed to align 
approaches. Some key components of 
such a framework are set out below:
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Implications for Europe

Europe can build a leading role in 
decarbonising industry. The European 
Union’s recently launched hydrogen 
strategy is a strong start but alone 
will not be enough. Comparable 
vision and support is needed in other 
areas such as: creating demand for 
‘green’ industrial products; supporting 
other solutions such as biomaterials; 
and ensuring establishing a 
comprehensive circular economy.

To ensure Europe’s production is 
competitive, either global sectoral 
approaches or border tax adjustments 
will be needed to establish a 
level playing field. Neither is easy 
to implement in an increasingly 
fragmented world. Green commodity 
mandates, similar to the European 
approach for car CO2 emissions, 
and backed by strong certification 
regimes could support early investment 
and assist with competitiveness 
concerns.

Europe is not large enough to make the 
transition happen on its own but can 
champion multilateral action and lead 
by example. Cooperation with China, in 
particular, will be critical as its economy 
accounts for around half of global 
industrial commodity manufacturing.

Where next?

Delivering deep decarbonisation across 
multiple industrial sectors around 
the world in a just and economically 
acceptable way is a formidable 
challenge. The growing consensus on 
the need to do so, coupled with the 
increasing availability of very low-cost 
renewables and a small but growing 
suite of options suggests it can be 
achieved, but only if the right actions 
start now.

In April, IRENA published the annual 
update of its Paris compliant roadmap 
to 2050, the Global Renewables 
Outlook: Energy transformation 
2050. This report also explored what 
further steps would be needed to 
deliver net-zero emissions by 2050. To 
expand on the potential of emerging 
renewable solutions for industry 
and transport, in September, IRENA 
will be publishing its Reaching Zero 
with Renewables report and will be 
discussing the actions that are needed 
to expand their uptake at IRENA’s 
Virtual Innovation Week from 5th – 
8th October.

By Dolf Gielen and Paul Durrant

→ Re-posted with permission from 
Energy Post and IRENA

https://www.irena.org/publications/2020/Sep/Reaching-Zero-with-Renewables
https://www.irena.org/publications/2020/Sep/Reaching-Zero-with-Renewables
https://energypost.eu/little-progress-decarbonising-industry-renewables-can-be-the-answer/
https://energypost.eu/little-progress-decarbonising-industry-renewables-can-be-the-answer/


EU-China Energy Magazine 

22

Batteries’ next 
challenges: 

fast charging, vehicle-
to-grid, long duration, 

second life

Li-ion battery storage costs continue to fall dramatically. But for batteries to fulfil their potential, particularly for grid storage, 
developers need to focus on fast charging, electric vehicle-to-grid capability, long duration storage and second-life batteries, explains 
Madeline Tyson at Rocky Mountain Institute. She runs through the different types of Li-ion batteries, their strengths and weaknesses, 
how they can be harnessed to address these challenges, and names some of the companies in pursuit of these goals. Going beyond 
pure technological advances, Tyson says a much more robust battery supply chain, increasingly standardised, will help accelerate 
progress. And, as is so often the case, new policies and support are needed to loosen any bottlenecks. For example, EV battery 
providers have little incentive (a small reimbursement from the grid) to optimise battery design for vehicle-to-grid storage if it 
reduces the car’s mobility. Technology alone can’t solve everything.
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With the past few years’ enormous 
build out of lithium-ion (Li-ion) battery 
manufacturing plant capacity and 
near-term commitments to further 
expansions, battery storage costs 
continue to fall dramatically.

Falling costs, coupled with improved 
performance, are enabling new battery 
applications that will dramatically 
accelerate the energy transition.

For many investors, policymakers, and 
system planners, the performance 
characteristics beyond price that garner 
the most attention are often metrics 
like energy density or safety. In the next 
five years, however, improvements 
targeting battery degradation (cycle 
life) may be more critical—not just 
for expanding EV adoption, but also 
for opening up new applications 
for batteries such as vehicle-to-grid 
services, second-life uses for batteries 
that are no longer suitable for mobility 
purposes, and long-duration storage.

These applications could significantly 
shift the economics of batteries 
and open up new horizons of 
opportunity along previously untapped 
value chains—in other words, they 
would be game changers in terms of 
accelerating the transition to a clean 
energy system.

Different Li-ion types, 
different trade-offs

What many don’t realise is that 
Li-ion batteries include a wide 
diversity of electrochemical 
energy storage devices. As 
explained in RMI’s Breakthrough 

Batteries report, there are many 
types of Li-ion batteries, all with 
different performance characteristics 
and trade-offs. Countries, research 
entities, and manufacturers are 
investing substantially in research and 
development in pursuit of better and 
even cheaper, mostly Li-ion batteries.

The “million mile” battery

Recently, a lot of buzz has surfaced 
about Tesla’s claim to have developed 
a Li-ion battery chemistry that can 
achieve a million miles over its lifetime, 
suggesting a dramatic improvement 
in degradation performance. While 
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the most obvious implication is the 
ability to drive one million miles with 
the same battery (a feature useful 
for robot taxis), improvements in the 
lifetime of EV batteries have many 
other implications for expanding 
electrification use cases.

What degrades a battery?

Li-ion batteries degrade due to several 
factors: time, number of cycles, 
depth of cycling, and temperature. Li-
ion batteries that are optimised for 
energy density, such as NMC or NCA 
cathode chemistries, have historically 
had shorter cycle lives if they are 
routinely discharged completely (100 
percent depth of discharge). The 
other most common Li-ion chemistry 
manufactured today is lithium iron 
phosphate (LFP), which is much heavier 
and less energy dense (not as good 
for light-duty vehicles) but with longer 
cycle life.

New opportunities from 
longer cycle life

Significant improvements in the 
cycle life of high-energy density Li-
ion chemistries will be a huge step 
toward implementing EV fast charging, 
vehicle-to-grid capabilities, and longer 
duration storage installations, including 
leveraging second-life batteries. 
However, these improvements also 
pose challenges:

…Fast charging

Fast charging is a crucial part of an 
electric mobility future, as it’s critical 
that EVs provide the same, if not better, 
functionality and ease of transport 
that exists today. Yet, deterioration 
rates for some types of Li-ion batteries 
are significant when they are quickly 
charged or discharged. Cathode and 
electrolyte improvements that lessen 
the severity of deterioration and 

extend battery life will decrease the 
negative impacts of fast charging.

…Vehicle-to-grid (V2G) charging

The idea that vehicles can play a role 
in balancing the power grid is exciting, 
but its rife with challenges. Both 
Nissan and Fiat are engaged in pilots 
to test V2G models. Again, EV batteries 
decay with charge and discharge 
cycles. Battery warranty providers 
are uninterested in depreciating the 
mobility capabilities of those assets in 
exchange for a small reimbursement 
from the power grid.

Without improvements in EV battery 
cycling and longevity the pricing rate 
needed to incentivise vehicle-to-grid 
charging would most likely be far too 
high. Different and additional energy 
storage investments would likely be 
needed to provide this balancing 
capability. For example, pairing local 
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energy storage with fast-charging 
infrastructure could still generate such 
benefits while also moderating the 
impacts of demand spikes from fast 
charging. The potential for EVs alone 
to provide distributed grid balancing or 
localised resilience is unlikely without 
significant EV battery performance 
improvements.

…Longer-duration storage

The vast majority of grid-tied battery 
projects have targeted short-duration 
storage events, but as the cost of 
batteries has decreased, the average 
duration of such projects has increased 
from 1.5 hours in 2015 to 2.2 hours 
today. In addition to the fact that 
additional energy adds cost to projects, 
Li-ion storage project developers also 
typically overbuild the amount of 
energy they need by 10 to 30 percent. 
This additional capacity helps reduce 
the number of times batteries are 
completely discharged and can allow 
for some degradation.

Additionally, longer-duration 
installations often prioritise shorter-
duration opportunities when possible, 
including ancillary services or short-
term energy shifting (e.g., 15 minutes). 
Battery developers’ and asset owners’ 
preference for these shorter-term 
markets can undermine batteries’ 
resilience benefits for the grid.

Batteries with better longevity and 
performance will not need to have 
as much buffer capacity or fear 
about battery degradation costs. As 
a result, longer-duration projects 
will be installed that will more often 
use their fully installed capacity in 

a way that significantly improves 
battery project economics. System 
planners, regulators, and investors 
should consider these attributes when 
designing and selecting systems.

…Second-life batteries for long 
duration storage

Li-ion LFP already has a relatively long 
cycle life and is a logical choice for 
many grid installations. However, the 
ultimate price floor of LFP is expected 
to be around $60/kWh based on 
component material costs. This is likely 
too high for the type of long duration 
seasonal storage that will be needed 
for higher penetrations of renewable 
energy. This is especially true in colder 
parts of the world that face winter 
peak energy demands with limited 
resource availability, sometimes for 
long periods of time.

Form Energy has been tackling this 
problem with its innovative proprietary 
technology that targets a capital cost 
of less than $10/kWh. Recently the 
company signed an agreement to 
demonstrate a 150-hour duration 
storage project with Great River Energy, 
which is an important milestone and 
advancement for the energy transition.

Second-life Li-ion batteries could be 
another economic solution for long-
duration storage, as their lower cost 
could meet the necessary threshold. 
This will require a buildout of the Li-
ion ecosystem to include collection, 
testing, recycling and processing of 
batteries.

Current Li-ion batteries could be 
difficult to monetise for a large 

selection of second-life applications 
due to the variability in battery health 
and dramatic declines in cycling life 
and safety. To date, second-life Li-
ion batteries have primarily been 
used for resilience applications on 
telecommunications towers, but some 
companies are testing second-life grid 
applications. As markets for longer 
duration storage mature, improved 
battery longevity will be necessary to 
provide confidence in the remaining 
energy content of repurposed EV 
batteries to match remaining value to 
use case. Additionally, Li-ion market 
consolidation toward fewer chemistries 
and shared standards between 
manufacturers would greatly help the 
second-life markets to track and work 
on this problem.

Looking ahead

A forward-looking vision of the 
electricity grid includes fast charging, 
vehicle-to-grid capability, and long 
duration energy storage that includes 
second-life batteries. These emerging 
use cases will be significantly 
accelerated with an EV battery that has 
improved longevity. Investors, system 
planners, and policymakers should 
consider the impact of cycling on 
enabling future use cases when they 
look to incentivise and invest in storage 
solutions. This should include building 
out a robust battery supply chain that 
is increasingly standardised and can 
monitor and compare the remaining 
battery life in second-life batteries.

By Madeline Tyson

→ First published on RMI, re-posted with 
permission from Energy Post

https://rmi.org/a-million-mile-battery-for-more-than-just-electric-vehicles/
https://energypost.eu/batteries-next-challenges-fast-charging-vehicle-to-grid-long-duration-second-life/
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The new era of electricity needs modern ways 
to charge customers

Today’s technologies – wind, solar, storage – have widely differing cost and operating characteristics to fossil 
fuels. So the way customers are made to cover those costs – assigning different rates to different customer 
classes – should change. Jim Lazar and Mark LeBel at RAP explain why and how, referencing their comprehensive 
manual “Electric Cost Allocation for a New Era”. They describe how the full range of technologies now establishing 
themselves – from smart meters and networks to distributed generation – can be linked to make efficient cost 
allocation much easier. The growing availability of hourly-based data can make methods impossible in the past a 
practical reality today. For example, rich data means different sources of energy can be priced differently, and at 
different times. Customers can be rewarded for timing their energy use, or installing their own storage to help both 
themselves and the grid. There’s more on transmission, distribution and electricity markets. The authors describe it 
as “a well-choreographed ballet”. The monitoring technology is available. It only needs the regulators to guide the 
players into the dance. The reward is far greater, untapped levels of efficiency and fairer ways to charge customers.
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The need for change in how we 
measure the cost of providing electric 
service by customer class is obvious to 
any attentive observer of the dramatic 
changes now underway in the electric 
utility industry.

Electric Cost Allocation for a New 
Era, the manual RAP published at the 
beginning of 2020, provides detailed 
guidance on the preparation of 
embedded and marginal cost studies. 
It also gives guidance on how to 
use today’s dramatically better 
data to ensure that these studies 
reflect changing technologies, costs 
and usage patterns.

This task falls mostly to utility technical 
analysts who prepare these studies, 
and to parties in rate cases who analyse 
them. But a significant duty falls on 
utility regulators to set policy and insist 
on visionary and rigorous analysis of 
new issues.

27
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Today’s technologies have widely 
differing cost and operating 
characteristics

Today we have resources such 
as wind, solar and storage, providing 
energy and capacity in different 
ways and with different cost and 
operating characteristics than 
fossil energy resources. We are 
redeploying transmission lines, 
originally built to connect remote coal 
and nuclear baseload power plants, 
to instead support variable renewable 
resources and facilitate market 
transactions that reduce energy costs.

Where once we required remote 
generation and transmission, we now 
have smarter distribution networks 
and distributed energy resources that 
provide modern energy, capacity and 
grid services. All of this points to the 
need for reforms in cost allocation.

Modern cost allocation

The modern cost allocation study must 
do many things that studies of past 
years may not have considered:

• Separate the treatment 
of different kinds of generating 
plant, such as baseload, 
intermediate, peaking and non-
dispatchable variable renewables.

• Recognise the multiple purposes 
of transmission facilities: to 
connect baseload units, to 
connect remote baseload 
and variable generation, and 
to facilitate market transactions 
buying energy from the nearby 
market where it’s cheapest.

• Identify the nature of distribution 
system component functions, 
no longer simply to connect 
customers to a centralised grid, 
but also to facilitate demand 
response, energy efficiency, time-
shaping of consumption, and 
integration of distributed energy 
resources that may serve all 
customers.

• Recognise a wide variety 
of costs that have benefits 
across functional areas, 
including demand-side resources 
of all kinds and advanced 
metering.

Much better data

The modern cost study requires 
better data and more attention to 
detail on the part of the cost analyst. 
While [U.S.] federal law has included 
a PURPA standard for time-of-use cost 
allocation analysis since 2005, nearly 
all cost studies prepared a decade and 
a half later continue to ignore this. 
Fortunately, modern smart meters and 
the associated data collection systems 
now in place for more than half of U.S. 
electricity consumers can quite easily 
provide the needed granular data to 
support time-of-use analysis.

SOURCE: “Electric Cost Allocation for a New Era” / RAP
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This allows utilities to measure 
individual and class loads on an hourly 
basis and unlocks a wide array of 
potential analytical improvements. For 
example, baseload resource costs 
can be properly assigned to all hours, 
and other generation costs on a time-
varying basis — to the appropriate 
hours when they are used to provide 
service.

Customer class rate designs that 
rewards behaviour

The modern utility regulator is also 
faced with a broader challenge of an 
energy system transition including 
the gradual introduction of improved 
customer class definitions and 
improvements to rate design. Cost 
allocation studies, and particularly the 
underlying analyses in those studies, 
can be a core part of these important 
reforms.

The result should be a set of customer 
classes, cost allocations, and ultimately 

rates that properly reward the types 
of cost-minimising behaviour that is 
now available. Customers able to flex 
their loads to fit the least costly time 
periods should be able to do so, and 
when they do, should reduce the costs 
allocated to their class and to their 
own consumption. This will include:

• Customers shifting loads, such as 
space heating and cooling, water 
heating, electric vehicle charging, 
industrial process needs, and 
ultimately, smart appliances down 
to and including laundry, lighting 
and data processing.

• Customers installing on-site 
energy storage, which may be 
controllable by the utility to 
provide grid services in addition 
to customer services.

• Behavioural changes in 
consumption due to time-varying 
cost periods flowing into time-
varying pricing.

• Cost savings in generation, 
transmission and distribution cost 
from a network that takes 
advantage of both central 
and distributed resources, 
increasingly functioning as a well-
choreographed ballet involving 
efficient markets, efficient data 
transfer and efficient consumer 
actions.

The monitoring technology is 
available. The regulators need to 
enable it

Achieving these goals will not be 
easy. It will require smart systems, 
smart system operators and smart 
regulators. The technology to help 
achieve all of this is available. The skills 
to use modern data, design modern 
studies and implement smart changes 
may be elusive without significant 
guidance from regulators.

Regulators will also need to maintain 
oversight to ensure that data 
collection, data analysis, costing 
model design, presentation of study 
results, and proposals for changes in 
class definition and cost allocation are 
done in an open, collaborative and 
constructive fashion. This can maximise 
both the net benefits to be achieved 
and the equitable sharing of those 
benefits.     

By Jim Lazar and Mark LeBel

→ Re-posted with permission from
 Energy Post and RAP

https://energypost.eu/the-new-era-of-electricity-needs-modern-ways-to-charge-customers/
https://www.raponline.org/blog/in-a-time-of-transition-regulators-can-drive-cutting-edge-cost-allocation-reform/


30

EU-China Energy Magazine 

Europe’s new Hydrogen Strategy: 
the questions that still need answering

Hydrogen is moving to centre-stage in Europe’s plans for a net-zero emissions economy. July saw the launch 
of the EC’s new Hydrogen Strategy which sets out what needs to be done to realise its potential. However, 
as Gökçe Mete at the Stockholm Environment Institute and Leonie Reins at the Tilburg Institute for Law, 
Technology, and Society explain, the current regulatory architecture was not designed for hydrogen and 
power-to-x technologies. So it is inevitable that the new strategy leaves a lot of questions unanswered. 
Here they summarise those questions. Clarity is needed on a wide range of issues, including unbundling, 
Third Party Access, distribution and transmission tariffs, Guarantees of Origin, dynamic market regulation, 
and regulatory sandboxes. This is to ensure the smooth development of hydrogen’s three most pressing 
requirements: infrastructure, transport and a functioning market. No doubt questions will be answered 
during the scheduled revision of the TEN-E, REDII and Gas Market Regulation, all due to take place in 2021. 
Looking ahead, the authors conclude that, instead of all gases complying with the same regulations, a 
special Hydrogen Package should be introduced that regulates hydrogen at the European level.
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HYDROGEN technology will increasingly 
take centre-stage in achieving the 
objective of a net-zero carbon 
emissions economy. However, several 
regulatory and legislative barriers 
to achieving a hydrogen economy 
in Europe continue to persist. The 
European Commission’s new Hydrogen 
Strategy, published yesterday, seeks 
to tackle some of the remaining 
challenges.

The new Hydrogen Strategy

Regardless of high prices, many fossil 
fuel and energy companies consider the 
development of the hydrogen business 
as an attractive economic opportunity. 
After repeated calls from industry to EU 
policy-makers to adopt the necessary 
regulations, frameworks and policies 
in order for a hydrogen economy to 
kick start and run smoothly, the new 
Hydrogen Strategy sets a first concrete 
step in this direction.

In this blog post, we discuss the 
central elements of the new Hydrogen 
Strategy, setting out the details on the 
opportunities and required measures 
to increase the uptake of hydrogen as 
part of an integrated energy system. 
Specifically, we question whether 
the rise of hydrogen as a new energy 
carrier will transform the existing 
structure of the internal energy market, 
including the role of market players, 
and principles of the EU internal 
market, such as unbundling, third party 
access and tariffs.

The Hydrogen Strategy published 
yesterday complements the Strategy 
for Energy System Integration, 
published and presented at the same 

time, which proposes concrete policy 
and legislative measures at EU level to 
gradually shape the energy system ‘as a 
whole’, across multiple energy carriers, 
infrastructures, and consumption 
sectors, including development of a 
new hydrogen ecosystem.

Among the roadmap of key actions 
envisaged in the Hydrogen Strategy 
for the coming years, those designed 
to enable and support a functioning 
hydrogen market are three-
fold: Infrastructure, Transport and a 
Market.

The technology

Hydrogen is an energy carrier, rather 
than an energy source and can deliver 
or store significant amounts of energy. 
Currently, most hydrogen is produced 

from fossil fuels, such as natural gas. 
Electricity, from the grid or from 
renewable sources such as biomass, 
geothermal, solar, or wind, is also 
sometimes used to produce hydrogen.

The new Hydrogen Strategy refers to 
hydrogen forms such as “electricity-
based hydrogen”, “renewable 
hydrogen” (i.e. “clean hydrogen”), 
“fossil-based hydrogen”, “fossil-based 
hydrogen with carbon capture”, “low-
carbon hydrogen”, and “hydrogen-
derived synthetic fuels”. It gives 
priority to hydrogen production 
from renewable electricity as it is 
the greenest solution. However, a 
transitionary role for other forms of 
low-carbon hydrogen is also foreseen 
to gradually replace existing fossil-
fuel based hydrogen and kick-start an 
economy of scale.
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Towards an internal market for 
hydrogen?

The new Hydrogen Strategy and the 
Strategy for Energy System Integration 
emphasise the need to develop an 
enabling regulatory framework for a 
‘liquid and well-functioning hydrogen 
market’, to bring the costs down 
and for scaling up wind and solar 
energy output dedicated to hydrogen 
production. However, they fall short 
of detailing the preferred market 
structure and price formation.

For instance, key questions over the 
role of different market players, third 
party access, and the direction of travel 
of price and tariff formulations remain 
unanswered.

Unbundling

In the absence of clear policy actions, 
a number of Transmission System 
Operators (TSO) and Distribution 
System Operators (DSO) across the 
EU Member States have already been 
experimenting with blending small 
amounts of green hydrogen and the 
association of European Transmission 
Operators for Gas (ENTSOG) already 
foresees a role for the TSOs in 
production of hydrogen.

Hydrogen indeed can be transported in 
some parts of Europe using the existing 
gas grid or with modifications to the 
existing gas pipelines, or via dedicated 
pipelines. The natural gas network is 
operated by TSOs, their role in the 
hydrogen value chain may be at odds 
with the unbundling principle, which 
precludes the TSOs to engage in energy 
production and trade activities.

While hydrogen production could be 
considered conversion, this still entails 
an economic activity. And hydrogen 
storage may be considered supply 
activity when the stored hydrogen 
is used for re-electrification. The 
new strategy does not address this 
problem, however it points out that 
towards 2030, the role of newly built 
dedicated hydrogen will be limited, 
and instead the focus of infrastructure 
development will be on repurposing 
existing infrastructure for cross-border 
transport.

Third Party Access (“TPA”)

The new Hydrogen Strategy, without 
going into the details, provides that 
non-discriminatory TPA rules need 
to be developed to reduce undue 
burdens to market access and that 
providing clarity now will avoid sunk 
investments and the costs of ex-post 
interventions later. Earlier this year, 
ACER and CEER highlighted that for 
dedicated hydrogen pipelines the TPA 
would distort the economic viability of 
projects and a time limited exemption 
could be considered until the market 
kick starts. For those pipelines with the 
objective of supplying the industry with 
hydrogen (close to consumption), TPA 
would not be relevant.

Distribution and transmission tariffs

Another consideration necessary for 
establishment of a hydrogen market 
is the determination of distribution 
and transmission tariffs. The scope 
of the Gas Directive does not include 
hydrogen. One view is that as blended 
hydrogen and biomethane will use the 
same pipeline system as natural gas, 

they can be subject to the same tariff 
methodologies, capacity allocation and 
balancing rules.

However, it is not clear yet whether 
these should be addressed instead 
under the Renewable Electricity 
Directive (REDII), which already covers 
biogas and biomethane or whether 
a new dedicated hydrogen package 
will be necessary. The new Hydrogen 
Strategy does not address this problem 
specifically. It instead, notes that ‘equal 
treatment of hydrogen with other 
carriers must be ensured to not distort 
the relative prices of different energy 
carriers’.

Guarantees of Origin

The new Hydrogen Strategy gave 
consideration to the establishment 
of a Guarantees of Origin system 
as the disclosure of the origin of 
green hydrogen to end-users and 
Supply Certificates capable of 
addressing policy target compliance 
are key for transparency, consumer 
empowerment, intra-EU trade and 
consumption of hydrogen, creating 
market pull and for improving the 
business case.

The main question with the future 
direction of the schemes for 
Guarantees of Origin has been whether 
separate certificates are needed for 
hydrogen itself, green hydrogen or 
whether they should be location based 
(for instance hydrogen produced with 
renewable energy in the North Sea). 
This topic is at the cross-roads of 
market creation and regulation as it 
also relates to balancing, booking and 
claiming Guarantees of Origins.
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According to the new Hydrogen 
Strategy, the Commission will swiftly 
introduce a ‘low-carbon threshold/
standard for the promotion of hydrogen 
production installations based on 
their full life-cycle greenhouse gas 
performance, which could be defined 
relative to the existing ETS benchmark 
for hydrogen production’ along 
with a ‘comprehensive terminology 
and European-wide criteria for the 
certification of renewable and low-
carbon hydrogen possibly building on 
the existing ETS monitoring, reporting 
and verification and the provisions set 
out in the REDII.’

The CertifHy project “Designing the 
1st EU-wide Green and Low Carbon 
Certification System” has already 
developed a Green and Low Carbon 
Certification pilot, which has led to 

the issuance of 76,000+ Guarantees 
of Origin, of which 3,600+ have 
been used so far. The new Hydrogen 
Strategy considers that methodologies 
developed by industry initiatives, such 
as CertifyHy can facilitate the most 
cost-effective production and EU-wide 
hydrogen trading.

Dynamic market regulation

Another issue is the application of 
the Gas Target Model for hydrogen, 
which specifies the steps required 
to realise liquid and dynamic gas 
markets, comprising entry-exit zones 
with liquid virtual trading points. As 
acknowledged by the new Hydrogen 
Strategy, this is problematic as the 
price of hydrogen will be different from 
natural gas and the zones for hydrogen 
trade may be different from the 

current gas trading zones, and entry 
points for hydrogen will be different 
geographically depending on access 
to renewable from wind and sun, 
biomass, and the access to CO2 and 
hydrogen storage.

Furthermore, a different tariff 
configuration may be called for entry-
exit tariffs for injections of hydrogen 
to the gas grid and storage facilities. 
In order for these discussions to 
be properly addressed, the Sector 
Integration Strategy points out that the 
Gas Package should be reopened, as 
it is currently too narrow to apply to 
hydrogen.

A public consultation must take place 
without delay on how to define 
green and blue hydrogen, its storage, 
transport and trade. At the same 
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time, regulating hydrogen under the 
Gas Package with the same detail 
may constrain innovation as the gas 
market legislation was designed to 
prevent market failure, whereas, there 
is currently no market for hydrogen, 
so instead, revising the REDII may be 
a more appropriate approach to the 
regulation of hydrogen.

TEN-E revision

The TEN-E Regulation provides 
a framework for the selection of 
electricity, gas and CO2 infrastructure 
projects of common interest (PCI) that 
can benefit from financial support from 
the Connecting Europe Facility (CEF). 
This regulation is among the many that 
will be revised to be brought in line 
with the climate neutrality objective 
under the Green Deal and the Climate 
Law.

As it stands, the TEN-E regulation 
does not reflect on the integration 
of hydrogen and power-to-x 
technologies into the EU energy 
system. The TEN-E revision process, 
which is currently at stakeholder 
consultation (via webinars) stage, 
among others, will see the scope 
and governance of Ten-Year-Network 
Development Plans adapted by 2021 
to allow cross-sectoral planning 
between power and gas infrastructure. 
However, the new PCI list under the 
new TEN-E Regulation will only be 
approved in 2023 (as the 4th PCI list 
was approved in October 2019, and the 
5th PCI list in 2021 will be also under 
the current regulation).

The new Hydrogen Strategy notes 
that full integration of hydrogen 

infrastructure in the infrastructure 
planning including a network of fuelling 
stations will be developed on the basis 
of ten-year network development 
plans and this should also inform 
and be the basis for incentivising 
investments by private investors in 
electrolysers at the best locations.

Regulatory sandboxes

Both strategies published yesterday 
are shy of providing detailed regulatory 
action on hydrogen.

Regulation of new technologies can be 
a double-edged sword, as on the one 
hand regulation is necessary, as energy 
is of crucial societal relevance but at 
the same time it can stifle innovation. 
With this in mind, and in the absence 
of specific policy recommendations 
towards legislative measures, ACER 
recommends adopting sandbox model 
as a dynamic and targeted regulatory 
measure at the EU level, in particular 
for small scale projects.

Regulatory sandboxes have been 
implemented very differently in each 
Member State to date, and have mainly 
been explored in the electricity sector. 
With these sandboxes, regulators open 
the doors for innovators to experiment 
with how the project can be developed. 
The regulator then studies the case 
and decide on what set of rules 
should be exempt for this technology 
to kick start it without threatening 
competition, consumers and safety of 
the system. Italy has already launched 
a consultation in the gas sector to 
realise some pilot projects/sandbox 
model for cross-sector integration.

There is no EU-level equivalence of 
the sandbox model and therefore 
ACER proposes an “EU umbrella” for 
the sandbox approach. This, in their 
view, this would allow for time-limited 
derogations while generating useful 
information which would enable 
knowledge sharing between National 
Regulatory Authorities (NRAs) and help 
avoid replicating pilots.

Another approach at the national level 
could be a regulatory pilot, guided 
by the regulator and the network 
companies with predefined exemption 
from the rules. NRAs may also provide 
strictly defined exemptions for 
hydrogen projects (activity) or actors 
(companies), as it has been the case 
for merchant interconnections in 
the EU (i.e. Article 36 of the Gas 
Directive). This would however not 
provide the required predictability 
by hydrogen project developers (and 
it could arguably be stated that the 
current exemption route under the Gas 
Directive vests commercial decision-
making powers to the Commission).

Conclusion

While the support towards a hydrogen 
economy at the industry and political 
level is increasing, there are still many 
unknowns and interlinked regulatory 
revision procedures, linked to 
both economic and technological 
uncertainties. The current regulatory 
architecture was not designed with 
hydrogen and power-to-x technologies 
in mind. There is an apparent 
regulatory gap, which constitutes 
barriers for the hydrogen economy. 
The new Hydrogen Strategy does 
not address this problem directly. 
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However, concrete measures are 
likely to emerge as part of the revision 
of the TEN-E, REDII and Gas Market 
Regulation, all due to take place in the 
course of 2021.

Existing regulatory frameworks need 
to be revised to enable hydrogen 
production, distribution and 
transport. While ENTSOG considers 
that all gases should be treated under 
the same regulation and a new market 
model with a fair level playing field 
should be established for the energy 
system integration, we argue that a 
Hydrogen Package could be introduced 
to regulate hydrogen at the European 
level. The Commission’s new Hydrogen 

Strategy opens doors to new hydrogen 
horizons, but leaves many regulatory 
questions unanswered. This, however, 
may be seen as a logical consequence 
of the multi-layered framework that 
has a bearing on the deployment of 
hydrogen.

By Gökçe Mete,Leonie Reins

→ Re-posted with permission from Energy 
Post, Stockholm Environment Institute

and Tilburg Institute for Law, 
Technology, and Society

https://energypost.eu/europes-new-hydrogen-strategy-the-questions-that-still-need-answering/
https://energypost.eu/europes-new-hydrogen-strategy-the-questions-that-still-need-answering/
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Report Takeaways: 

Economic Analysis on China's Power Security

China has insufficient peak load supply but excessive base load supply, with coal plants being a 
big part of it. This report - Economic Analysis on China's Power Security, written by Yuan Jiahai’s 
research team in collaboration with Greenpeace, applies the screening curve model on Shandong 
Province’s case. It provides an analytical framework to assist policy makers with choosing the 
most economically viable plan to meet peak load demand. Comparison of different power supply 
optimization plans shows that at the moment, demand response and life extension coal plants is the 
best option for China. 

https://www.greenpeace.org.cn/wp-content/uploads/2020/06/%25E4%25B8%25AD%25E5%259B%25BD%25E7%2594%25B5%25E5%258A%259B%25E4%25BE%259B%25E5%25BA%2594%25E5%25AE%2589%25E5%2585%25A8%25E7%259A%2584%25E7%25BB%258F%25E6%25B5%258E%25E5%2588%2586%25E6%259E%2590%25E4%25B8%258E%25E4%25BF%259D%25E9%259A%259C%25E8%25B7%25AF%25E5%25BE%2584%25E7%25A0%2594%25E7%25A9%25B6_%25E7%2594%25B5%25E5%25AD%2590
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1. Supply and demand features of China’s power system

▲ On the demand side, the peak-valley gap widens. 

•	 In 2019, China’s electricity consumption was 7.23 trillion kWh, an increase of 4.5% 

YOY. Peak hour demand surpassed supply in some developed and densely populated 

regions. Consumption from tertiary industries and the residential sector continues to 

grow. The use of temperature controlling devices such as air conditioning increased 

rapidly, which widens the peak-valley gap because of the time-reliance feature. 

•	 In 2020, domestic and export demand for electricity plummeted. The lag in 

manufacturing and new infrastructure reduced the base load, while the growth of 

the digital economy and residential electricity consumption increased the peak load, 

which further widened the peak-valley gap. See Figure 1-1 on page 1 for the growth 

of electricity demand. See Table 1-1 on page 4-5 for regional power supply and 

demand.

▲ On the supply side, fossil fuel growth decreased. 

•	 In terms of capacity, at the end of 2019, China’s total installed capacity was 2.01 

billion kilowatts, an increase of 5.8% YOY, and the share of non-fossil capacity was 

41.9%. Capacity increased by 101.73 million kilowatts in 2019, 62.8% of which was 

non-fossil capacity. See Figure 1-2 on page 2 for the power structure. See Figure 1-3 

on page 3 for the power structure increase.

•	 In terms of generation, in 2019, total generation reached 7.33 trillion kwh, an 

increase of 4.7% YOY. Average available hour of equipment was 3,825 hours, lower 

than the previous year. Non-fossil sectors generation accounted for 32.6% of total 

generation, an increase of 1.7% YOY. See Figure 1-3 on page 3 for power generation 

growth by sector.

▲ Reduced grid load rates and short but high peaks will be the "new normal" for China's 

electricity demand. Power planning should choose 95% of the maximum load as balanced 

condition, and the remaining 5% should be met by demand response, energy storage and 

new adjustable resources. The system reserve rate should be reduced accordingly (p. 5-6).
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2. The general idea of power supply security in the 14th Five-Year Plan

3. Technical and economic comparison of power resource abundance

▲ The functional complementarity of power is becoming important, so a comprehensive resource plan is required. The 

focus of the plan is to balance power security with economic costs, and to balance power security with long-term power 

transformation. See Appendix 1 on pages 33-34 for details of the planning theory.

•	 How can power security be balanced with economic cost? Security, economy and sustainability make up the typical 

"impossible triangle" for an energy system, yet it’s likely to be broken by technological progress in the future. China's primary 

task is to ensure the safety and reliability of electricity and meet the demand with the smallest economic cost.

•	 How can power security be balanced with long-term power transformation? China's power generation will shift to non-fossil 

sectors (forecast in Figure 2-2, page 8) in the future. The mission of coal-fired power plants would be to increase the flexibility 

and capacity value of existing units, so as to play a role in guaranteeing base load supply, achieving flexible peak shaving, and 

providing auxiliary services in the long run.

▲ The screening curve model places minimizing power generation costs as the goal, constructing the cost curve to 

select the best power generation capacity expansion plan. It focuses on the functions of different power sources from an 

economic perspective and doesn’t require big volumes of data, though the accuracy is limited (Page 8). This report selects the best 

plans to meet the peak load demand of different markets based on the features of different power resources (see page 9 for these 

features). The steps are shown in Figure 3-1 on page 10, and the model is shown in Appendix 2.

▲Main power resource types include generator resources, demand response resources and generation-side 

storage resources.

•	 China’s current main generator resources include (See Figure 3-2 on page 11 for regional distributions):

*	 Thermal and hydropower resources, which consist of more than 85% of total power generation with the features of 

controllable operations and quick responses; 

*	 Wind and photovoltaic resources, which are accessible and clean. They are gradually replacing fossil fuels in the long 

term, the main trends and initiatives including transmission from west to east and offshore wind power; 

*	 nuclear power. 

•	 Demand response resources have participated in the market since 2017, but has faced many problems. Main demand 

response resources include general market participants, large industrial users, and integrated demand responses. (See page 

13 for details. Also see Figure 3-3 on page 12 for the main types of demand responses, and Table 3-1 on page 12 for the pilot 

implementation)

•	 Storage on the generation side plays an important role in peak regulation. Frequency modulation products have been 

developing in recent years, and they are gradually participating in the auxiliary service market.
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4. Shandong Province case study

▲ Shandong Province has excessive base load supply and insufficient peak load supply, similar to that of China as a 

whole. Shandong had 110.8 million kw of coal power capacity in 2019, the highest amongst the Chinese 

provinces. A 5 million kw supply-demand gap exists in the summer during peak hours, because the province 

possesses too many time-intensive high power air-conditioning loads that start quickly. (See Figure 4-1 on page 

15 for the power supply structure in Shandong Province, Appendix 3 for power resources, and Figure 4-2 on page 

16 for load curves)

▲ This report applies the screening curve theory on Shandong Province’s case to show how to secure power supply 

economically. (See figure 4-3 on page 17 for the net load duration curve used in the model with 15% reserve rate. 

(See Table 4-1 on page 17 for the economic parameters of different power resources. See Figure 4-4 on page 19 

for the base load duration and cost curve. See Figure 4-5 on page 21 for peak load resources) The results include:

•	 Base load resources should be used in the following order: inbound trans-provincial power, nuclear power, 

coal power (600,000 kilowatts and above), coal power (600,000 kilowatts or less), life-extension coal power, 

and gas power. In reality, coal plants rather than trans-provincial power are used as the main resource for 

base load supply due to the low utilization of Shandong’s Ultra High Voltage transmission line caused by 

provincial barriers. Moreover, the more expensive small coal units are used prior to the cheaper large coal 

units, because too many small-sized heating units and self-generation units exist in the province. These are 

the main reasons why Shandong’s power system is not economically efficient.

•	 Peak load resources should be used in the following order: inbound trans-provincial power, pumped storage, 

life-extension coal power, and demand response. Demand response including user-side air-conditioning load 

plays an important role, especially when information technology could be used for precise scheduling. (See 

Figure 4-6 and Table 4-2 on page 22 for demand response market information. See Appendix 4 for the list of 

emergency peak shaving power supply reserves)

•	 The report proposes and compares five plans to secure power supply in Shandong. (See page 29 for details. 

See Figure 4-10 on page 29 and Figure 4-11 on page 30 for economic comparison and cost structure) Results 

indicate that the most economical plan is to rely more on demand response and life-extension coal plants. 

Actions Shandong Province should take include improving the utilization of trans-provincial transmission 

capacity, accelerating the renovation and life extension of coal power, controlling the cost of gas power and 

energy storage, and putting demand response into the market. These actions could save 23.44 billion US 

dollars annually. (See Figures 4-7 and 4-8 on page 24, and Figure 4-9 on page 25 for the actual power supply 

structure and optimization results respectively. See page 25 for detailed optimization methods)

•	 The distortion of incentives caused by excessive administrative intervention and an unreasonable pricing 

system are the main cause of these problems. Market-oriented reform is the best solution. User-side energy 

storage could become a high-quality peak power resource under a well-established market system. (See 

pages 26-28 for details)
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5. Summary and policy recommendations

▲ Conclusions

•	 China's peak-valley gap will continue to widen.

•	 Reasonable power planning is a priority for reducing the cost of the 

power system. In order to meet peak load demand, China should count 

on demand response and life extension coal plants rather than expanding 

large scale coal plants.

•	 For coal power, China should focus on releasing the value of existing 

capacity instead of continuing to expand in capacity.

▲ Policy recommendations (see pages 31-33 for details)

•	 The 14th Five-Year Plan should re-evaluate the demand growth and the 

possible changes in power structure amidst the COVID-19 pandemic.

•	 The idea of demand-supply balance in the old power planning approach 

could prevent a big supply-demand gap from emerging, but could cause 

redundancy. In the future, power planning should be based on resource 

efficiency, which would stimulate the power system to upgrade.

•	 Cross-border transmission lines are not well utilized. Market rules should 

be modified to reduce administrative intervention among regions.

•	 The expansion of coal power should be limited. Large-size coal plants 

should be used as base-load power sources. Medium-size coal plants 

should increase in flexibility. Remaining life in old coal plants should be 

extended. Self-generation coal plants should compete in market. 

•	 A capacity market should be established and customized among 

provinces. Capacity targets could be set in the short term, while a 

complete capacity market is required in the long term.

For more information, please click here to read the full report.

Summarized and organized by Brian Yang
ECECP Junior Postgraduate Fellow 

https://www.greenpeace.org.cn/wp-content/uploads/2020/06/%25E4%25B8%25AD%25E5%259B%25BD%25E7%2594%25B5%25E5%258A%259B%25E4%25BE%259B%25E5%25BA%2594%25E5%25AE%2589%25E5%2585%25A8%25E7%259A%2584%25E7%25BB%258F%25E6%25B5%258E%25E5%2588%2586%25E6%259E%2590%25E4%25B8%258E%25E4%25BF%259D%25E9%259A%259C%25E8%25B7%25AF%25E5%25BE%2584%25E7%25A0%2594%25E7%25A9%25B6_%25E7%2594%25B5%25E5%25AD%2590
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Indicator Unit Year to date Year-on-year Change 2019
% ± P.P.

Power Production TWh 4,772.8 0.3
            Of which: Hydropower TWh 763.4 -2.3

Thermal power TWh 3,406.9 -0.4
Nuclear TWh 238.1 6.2
Wind TWh 302.8 14.2

Power consumption TWh 4,767.6 0.5
Of which: Primary industry TWh 55.2 9.4

Secondary industry TWh 3,191.4 -0.5
Inc.: Industrial TWh 3,133.9 -0.5

Tertiary industry TWh 781.2 -1.0
Residential TWh 739.8 6.3

Installed capacity (units >6MW) GW 1,956.08 5.6
Of which: Hydropower GW 319.10 3.5

Thermal power GW 1,210.56 4.0
Nuclear power GW 48.77 3.8
Wind power GW 220.66 12.4

Average coal consumption for power supply g/kWh 305.7 -3.6
Heat supply TJ 3,142,190 3.9
Coal consumption for heat supply Mt 182.36 4.0
Power supply TWh 4,149.3 -0.04
Average Utilization Hours of power equipment hours 2,440 -102

Of which: Hydro power hours 2,439 -100
Thermal power hours 2,718 -113
Nuclear power hours 4,881 37
Wind power hours 1,417 29

Power plant own consumption (nat. avg.) % 4.6 -0.11
Of which: Hydro power % 0.3 -0.01

Thermal power % 5.9 -0.06
Power generation projects investment Billion RMB 255.5 47.4

Of which: Hydro power Billion RMB 55.2 15.7
   Thermal power Billion RMB 26.7 -33.2

Nuclear power Billion RMB 20.2 -4.9
Wind power Billion RMB 132.9 145.4

Power grid projects investment Billion RMB 237.9 0.04
Newly installed generation capacity MW 671.2 1,025

Of which: Hydro power MW 80.0 539
Thermal power MW 283.2 783
Nuclear power MW -234
Wind power MW 100.4 -105

Newly added substation equipment capacity (AC 220 kV and above) GVA 131.9 -2,058
Newly added transmission line length (>220 kV) km 20,542 1,614 

Source:National Energy Administration, China Electricity Council

Figures and Facts: 
China Power Industry Statistics (2020 Jan-Aug)
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