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Abstract: The “photovoltaics-electrochemical energy storage-new energy ( electric) vehicles” industry is taken as an in-
stance in this paper to depict the blueprint of the new energy eco-system. (D As the headstream of the whole industry chain,
clean energy source will be first discussed. Taking full advantage of low cost of the photovoltaic lifetime, the super high-way
photovoltaic (PV) plant is supposed to be a promising, cheap power supply for new energy vehicles, and to conduce to less

traditional energy consumption and carbon emission. @ In
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- ) like silicon-carbon anodes and ternary cathodes and unified
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manufacturing standards of batteries and corresponding ac-
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strategy, a network of monitoring, maintenance, echelon

use and recovery will be established to cover the batteries’
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whole life. @ As for the new energy vehicles, novel manufacturing standards will be formulated including modular design
and production. Instead of the integrated battery modules, the exchanging mode will be applied to vehicle batteries, accom-
panying with the establishment of the gas-station-like battery supply network, which provides power access and battery char-
ging/replacement/ conservation. In addition, it is also briefly described that hydrogen evolves from water electrolysis by utili-
zing surplus photovoltaic and wind power and serves as a significant supplement of the present electricity-dominant new ener-
gy system. An ecology is hopefully formed through synergetically developing renewable energy supply, storage and applica-
tions in the following 30 years. Thereafter, the energy consumption will be thoroughly changed to achieve “Net Zero CO, E-
mission” via the construction of a closed, fossil-fuel-independent new energy eco-system, supported by photovoltaics, wind
power and other clean energy sources.

Key words: photovoltaics; electrochemical energy storage; electric vehicle; battery exchanging mode; new energy
eco-system
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Fig. 3  Imagination of the highway PV power station
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Table 1 Target specifications of EV batteries in China%’

Property 2020 2025 2030

Energy density/(Wh +kg™") 300 400 500

Cycle number 4000 4500 5000

Cost/( ¥+Wh™") 1.0 0.8 0.6
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Table 2 Comparison between graphite and silicon anode materi-

als of lithium ion batteries )

Theoretical specific

Anode Lithiated . Cost/
materials hase capacity/ (¥-kg'h)
P > (mAh -g~ 1 ) g
Graphite LigC 372 20~50
Li,sSi,(RT)
Silicon i 35794212 80~ 100

Li,, Sis( HT)

Notes: @D RT:room temperature; HT:high temperature.
@ The specific capacity of commercial graphite materials already
reaches 370 mAh -g™' | close to the theoretical capacity.
@ Silicon anodes suffer from severe volume change ( more than
300% ) , leading to fast degradation of mechanical and electrochem-

ical performances.
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Table 3 Properties of different cathode materials'>’~%

Parameters

LiMn,0, LiFePO, LiNi,,  Co, Mn O,

Theoretical gravimetric

. 5 148 170 280
capacity/ (mAh -g" )
The highest actual it
e highest ac uail capacity 120 160 150
/(mAh-g™")
Average discharge 3.70 3.20 3,60
voltage/V
Cycling number =300 =1500 =600
Price/(10* ¥ - +7") 6~10 15~18 20~30
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