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Executive Summary

- PEDF* is an important component of the new power system and a new
direction for building energy efficiency.

The building energy efficiency has been through a “three-step process” of 30%,
50%, and 65%, during which, the performance of the building envelope and
the equipment efficiency have been greatly improved. The energy
consumption of heating ventilation and air conditioning (HVAC) in the
building gradually reduced from two-thirds of the total energy consumption to
only one-third. Meanwhile, the proportion of energy used by electrical
appliances has gradually increased. In the context of building electrification,
considering the reduction of marginal cost of renewable energy, the role of
future building energy flexibility will exceed that of the energy efficiency
improvement. Future buildings will integrate PV, energy storage, electric
vehicles, and gradually turn from energy consumers to prosumers. Based on
the building energy efficiency improvement, PEDF is a new building
electricity distribution technology that will further realize electric energy
substitution and grid-friendly interaction, which is the new direction of
building energy efficiency.
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Figure 1. Change Trend of the Proportion of Building End Power from 2001 to 2020

- With re-definition of future power peaks and valleys, PEDF focuses on
meeting the daily balance demand of power.

The current power system is under tremendous pressure of increasing load
growth, but the spike load does not last long. Especially in summer, building
an air conditioning load, as an important component of the summer power load,

* PEDF is short for photovoltaics, energy storage, direct current and flexibility.
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is part of the demand response with its adjustable nature, which is currently a
common focus of both the power field and the building field. With a high
percentage of renewable energy generation connected, the challenge for future
power grids is the mismatch between wind power and PV output and the power
consumption load. When we consider both wind power and PV generation, the
peak and valley of the future will be redefined. From the perspective of daily
balance, the future power may be a valley during the day and a peak at night,
which is exactly the reverse of today. The current power tension is mainly due
to the peak power load, while the future power tension will also depend on the
size of the wind power and PV output. When the power load is low but the
wind power and PV output are lower, there will still be a power tension. When
the power load is high but the wind power and PV output are higher, there will
be a power surplus. As the energy mix shifts, the relationship between power
supply and demand also changes. As shown in Figure 2, building flexibility
can solve almost all of the daily peak shaving demand, without relying on grid
storage and peak shaving power.

DF equivalence energy storage
m Demand flexibility ] a & &

per year
100%
80%
60%
40%
20%
U% 1 1
Daily Weekly Monthly Annually

peak shaving  peakshaving peakshaving peakshaving

Figure 2. The ratio of demand flexibility and its equivalence energy storage per year

PEDF should follow the differentiated development of urban and rural
areas. Its urban applications focus on “F” and public construction before
residence, while its rural applications focus on “P” and “PV+”.

In urban areas where the power consumption of buildings features high power
load and high demand, PEDF power distribution systems with “energy storage”
and “flexibility” as the core give play to the resource aggregation of the
building, so that the building can become a virtual power plant, actively adjust
the building load, interact with electric vehicles and power system in a friendly
way, improve the economy of the power system, and increase the proportion
of renewable energy consumption. In the early stage, government office
buildings should take the lead in developing distributed PV, promote the
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electrification of public vehicles and orderly charging and discharging mode,
and encourage flexible power consumption. Meanwhile, combined with the
peak-valley price difference, power market, demand response and other
relevant policy mechanisms, it explores the market-oriented promotion mode
of PEDF and takes the development path of public construction before
residence. As shown in Figure 5, rural areas are abundant in building rooftop
resources and “PV+” systems with PV as the core should be developed. They
self-generate and self-consume and deliver the surplus power out. Centering
on the comprehensive development of solar power resources of the building
rooftops and surrounding site of rural areas, those areas promote the
electrification of rural energy use, the electrification of agricultural machinery,
the orderly and intelligent management of power, the construction of village-
level DC distribution networks and power storage and heat storage facilities,
and promote the efficient use and full consumption of PV power generation.
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Figure 5. Development Strategies for PEDF in Urban and Rural Areas

The future development implementation path of China's PEDF building
focuses on policy and technology R&D in the near term, demonstrations
in the near-to-medium term and the value of demand flexibility
breakthroughs in the medium-to-long term.

The PEDF is yet in the early stage of development, and its application and
promotion cannot be separated from the whole society’s awareness of zero-
carbon power and flexible power consumption, the consensus between the
power generation side and the power consumption side, the leading
demonstrations of government departments, the exploration and construction
of business models and mechanisms, and the continuous technical R&D of
equipment. Generally, the focus is on policy and technology R&D in the near
term, demonstrations in the near-to-medium term, and breakthroughs in the
value of demand flexibility in the medium-to-long term, as shown in Figure 6.
The specific promotion of PEDF building development should start with the
following six aspects:



a) Start with standards to ensure solar PV applications;

b) Promote charging piles tied to building parking as a key component
of planning approval;

c) Pilot in public institutions, especially BVB® technology;

d) Explore zero carbon labeling certification to address the “hat” driver;

e) Explore the business model of grid-interactive building (GIB) to solve
the “interest” driver;

f) Organize technology and product equipment scientific and
technological research to solve the 1-100 diversity.

T A el Near- to mid-term: demonstrations Medium-to long-term:
’ ¥ BY and breakthroughs & main body interest breakthroughs
P-photovoltaics *+  Standard mandatory Public buildings first=> Developer
*  Building energy storage (cooling, heating and
electricity)
E- Public
* Safety and economy of electrochemical energy BvVB=>
energy storage institutions
storage, etc.
*  Parking space-charging post binding - BVB*?
D- R . .
* DC equipment 1-100 diversity DC micro grid=>  Rural area

direct current

Voltage - flexibility (U-F) control technology val fd d flexibility
ue of demand flexibili

* Dynamic carbon

+ Adopted in areas where the peak-valley price Building load

F-flexibility difference is more than 4 times VPP*E> aggregators . :T;iiion factors
g = ie=ponsal(D8) + Carbon trade......
Zero-carbon Zero-carbon
building electricity
Note:

*aBVB is short for the charge-discharge coupling technology from building to vehicle and vehicle to building.
*b Viirtual Power Plant (VPP).
*¢ Real-time pricing (RTP), also known as dynamic pricing, is a utility rate structure in which the per-kWh charge varies each hour based on the utility's real-time production costs.

Figure 6. PEDF Implementation Path

5 BVB is short for the charge-discharge coupling technology from building to vehicle and vehicle to building.
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