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Executive Summary

Research of ‘Photovoltaic, Energy-storage, Direct current, Flexibility’ (PEDF)

building in China is an international cooperation research project , including:

definition of PEDF system, relevant design standards, key technology and equipment
research, demonstration project planning and implementation, interview for
stakeholders, media and promotion. This topic is the 7th sub-topic , the policy
mechanism part of the projectresearching on the key policy mechanism of the
development of PEDF in China. It is an important task to promote the development of
the PEDF industry to effectively connect with the existing policy mechanism, and to
identify the "mismatch, gap and inappropriate™ problems in the existing policies with
the large-scale development of PEDF in the future, and to put forward policy
suggestions matching with the investment and financing mode, business mode and

industrialization development path.

Project team organized the costs, expenses and benefits, and other related data of the
five PEDF buildings demonstration projects in China. Problems encountered in the
course of carrying forward and to break through the bottleneck by interviews with
stakeholders and encountered in the process of refining after identify demonstration
project to carry out the common obstacles. Through an online survey of 100 PEDF
industry participants, difficulties in developing PEDF policy mechanisms to be
broken through and improved have been sorted out and formed. The four obstacles of
high difficulty are the lack of standards that can be referred to and implemented, the
industrial chain of DC appliances is far from mature, user’s low recognition because
of no obvious effect, and warrying about energy storage safety.

The policy expectation for breakthrough and improvement can be classified as
making good use of "price incentive mechanism” through market means, making
good use of "government restraint mechanism™ through planning means, and enabling
the hand of science and technology to support technology demonstration with

business model.



In rural areas, the superposition of demands of "coal to electricity”, "life
electrification”, "agricultural production electrification" and "electric car", becomes a
complex problem that the rural energy industry is currently facing, and the PEDF

technology is facing huge industrial development opportunities. Rural PEDF system

is suggested to adopt the innovative mode, "only out not in , and farming with

electricity”. "Only out" means that in the whole village, the electricity is met by
photovoltaic power generation in the village throughout the year, and the excess
electricity can be sold to the Grid. "Farming with electricity” means that the villagers
will be the asset holders of all the energy facilities in the village.

In response to the business model of PEDF in rural areas, we put forward three key
policy and mechanism suggestions. First, it is suggested to take the village as the unit,
all the roofs of farmers, courtyard surrounding, agricultural facilities, forest land with
photovoltaic laying resources unified planning, using PEDF, unified construction in
stages and batches. Second, speed up the construction of distributed power generation
trading platform, so that farmers investing in photovoltaic installation can "sell
electricity through the wall”. Third, enable the integration of technology and finance
to accelerate the support of a batch of commercial model of the whole village to build

PEDF energy system pilot.

Different from rural areas, energy type (kWh) economic benefits from distributed
photovoltaic power generation, energy storage, electric vehicle charging piles and
flexible load regulation have commercial investment value under the current industrial
and commercial energy price system. Comparing with traditional AC type
photovoltaic building, PEDF buildings because of the "DC" and "Flexibal" lead to the
cost of grid to increase about 40% - 50%, but with the corresponding economic
benefits are power type (kWp) with probable risk, in the current mainly type energy
(kwh) of electricity price system, it is difficult to recover the investment. This is the
bottleneck problem restricting the marketization application of PEDF building
technology.

The business model of urban PEDF system needs to break out of the dilemma that the
more the combination of PEDF and others, the worse the economy will be, and adopt

the business model of "regional scale aggregation, building +X". "Regional scale



aggregation™ means to break out of the single mode of individual buildings pursuing
energy consumption reduction of the building itself. Focus on the development of all
kinds of parks, campuses, communities and other blocks of buildings in the PEDF
energy systems. "Building +X" refers to the surrounding building energy management
system, involving the roof and the surrounding area, public green space (landscape) of
the pv resources development, energy storage safety management, electric vehicle
charging pile, energy storage, LED lighting, and data acquisition, into the existing
system, and forming energy micro Grid as a whole to participate in the trading of,
electricity and carbon.

In response to the business model of PEDF, we put forward three key policy and
mechanism suggestions. First, PEDF will be included in the carbon trading market as
the main market, and a new carbon pricing mechanism corresponding to the power
type (kWp) regulation capacity will be developed. Second, the electric vehicle
charging piles around the building are taken as a part of the building energy system,
and unified planning and construction are carried out. Third, we suggest to support a
number of industrial parks, campuses and communities to build integrated energy

systems, and nearly zero-carbon development in multiple areas and at multiple levels.

The four guarantee measures for the large-scale development of PEDF building are
increasing the investment in technology research and development, clearly conveying
the value function, empowering the professional power of the industry, and guiding

the pilot demonstration by the government.
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