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Executive Summary

Chinese PEDF building research Phase Il is led by Tsinghua University. Research on the
self-discipline regulation method of the terminals and carbon emission permits trade

mechanism based on the dynamic emission responsibility factor is the sixth sub project.

Accurate and comprehensive power system carbon measurement and analysis method is
a key technology to quantify power-related carbon emission data, clarify the current
situation and trend of carbon emissions in the power industry, tap the carbon emission
reduction potential of the whole link of the power system, guide users to interactive carbon
reduction, and support the construction of the electric carbon coupling market. The
research on carbon emission measurement and analysis of power system is of great
significance to the low-carbon development of power system and even the whole energy

system.

The new power systems of the future need to cope with two changes: the load peak and
trough difference, increase of wind and photoelectric power in the generation side. At the
same time, the power load side is no longer a simple rigid load, but has a certain storage
capacity and flexibility. How to make good use of the adjustable terminal resources to assist
the power system to solve the peak and trough regulation is an important problem to be
solved. In Europe and North America, the dynamic real-time electricity price system is
implemented, and the electricity price is determined dynamically according to various
factors of generation and demand balance, so as to mobilize the regulation and energy
storage in the users’ side. But China's electricity pricing system is different from that of
Europe and the United States, making it difficult to use the same tools. Based on the Double

Carbon strategy, this project proposes new ideas and methods to solve the above problems.

Based on the literature review of domestic and foreign, the research group will creatively
put forward the definition method of dynamic real-time carbon emission responsibility
factor considering the relationship between supply and demand, and give the calculation
method of carbon emission responsibility of various power sources including wind power,
photovoltaic, hydropower, nuclear power, coal-fired units, gas-fired units, centralized
energy storage, etc., through theoretical calculation and modeling simulation. And the

power dispatching department can calculate and release a unified carbon emission



responsibility factor every 15 minutes. Cr, comprehensively considering the proportion of
renewable power generation, unit load rate, and the impact of energy storage on carbon
emission factors, expands the volatility in a day, and keep the consistent between the the
incentive effect and the expected terminal electricity consumption action, while ensuring
the total emissions remain unchanged throughout the year and timely reflects the supply
and demand relationship of the power grid. It is suitable for both the current regulation
needs of the power system under a large proportion of coal electricity and also the large
proportion of wind power and photovoltaic system in the future, and it can also take effect

during the transition period between these two stages.

Combined with an actual regional power grid dispatching condition, the self-regulation
method of zero carbon terminals is given to give full play to the flexible power consumption
and storage functions of the terminals and assist the peak shaving and trough filling of the
grid. Using the level of Cr as a real-time guidance signal for the power regulation of the
building's own electricity consumption, a large number of users, under Cr scheduling and
guidance, determine response adjustment strategies based on their own flexible electricity
consumption capabilities, and achieve effective feedback response to power grid
regulation. When Cr is high, try to take as little electricity from the power grid as possible
and release the stored electricity to meet own electricity demand, reducing power
consumption; When Cr is low, the electricity terminals are encouraged to increase their
electricity consumption power, they should take as much electricity as possible from the
grid and store more electricity. At the same time, combined with the actual dispatching
conditions of regional power grids, the regulation effect and impact based on Cr were

analyzed.

The research results have been implemented in the control center of North China Branch
of State Grid, Beijing Electric Power Company, home appliance manufacturers, electric
vehicle operation platform, and building energy management aggregator in the laboratory

scene

The V2B model, in which electric vehicles and buildings cooperate to participate in grid
regulation, has good economic feasibility in meeting the needs of electric vehicles and not
bringing additional power distribution pressure to buildings, and the payback period is

about 4 years. The economic driving force of isolated network system PEDF building is



directly related to the construction distance and construction cost. Due to the high cost of
the DC power distribution system, the investment payback period of urban and rural PEDF
buildings will be 7 to 15 years under the existing electricity price conditions. Through the
large-scale development of PEDF buildings, the benefits of reducing the loss of the
distribution network and reducing the scale of investment and operating costs of the power
system by improving the reliability of the power supply and the adjustment capacity of the

system have not been effectively reflected and the corresponding returns.

Under the goal of "reaching the peak of carbon and carbon neutrality”, China's electricity
market, carbon market and green certificate market are increasingly closely related to
product attributes, price formation, governance and supervision, and the construction and
development of the market are closely related to China's national conditions, and the
mechanism design and institutional arrangements are not the same as foreign countries.
On the basis of practical cases of PEDF buildings and technical verification of carbon
emission responsibility factors, the project team combined with research and interview of
domestic carbon trading policies and market construction, put forward mechanism model

suggestions.

The accounting of indirect CO2 emissions from electricity is a key issue to promote the
construction and development of electricity, carbon and green certificate markets.
Following the idea of "production side to grasp efficiency, consumption side to control the
total amount”, in order to promote the balance of supply and demand of the power system
and reduce the carbon emissions of the power system as the goal, the concept of
responsibility allocation is introduced on the basis of the real carbon emissions of the
power grid, and the dynamic carbon emission responsibility factor Cr accounting system is

fully implemented.
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