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ABSTRACT: The rapid development of new energy in China
has a strong influence on the promotion of energy production.
The serious uncertainty of new energy power generation has a
major influence on the power supply adequacy. The problems
on the alternative new energy should be clarified up to now.
This paper presented the basic concept on the alternative new
energy. On the view of power supply adequacy, and based on
the data analysis, the challenges of alternative new energy were
discussed. The key problems on the promotion of alternative

new energy were put forward in this paper.
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Fig. 1 Alternative coal electricity schematic diagram
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Fig. 2 Probability distribution of

wind power daily fluctuation of a province
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Table 1 Analysis of correlation between new energy and

monthly load power
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The proposal of the carbon peaking and carbon
neutrality goals has accelerated the process of clean and
low-carbon energy transition in China, and the topic of
alternative new energy has become the focus of scholars
at home and abroad. Based on the premise of ensuring
power supply adequacy, our paper expounds the basic
technical connotation of alternative new energy from the
perspective of power balance and electricity balance.
Analysis of actual operation data shows that alternative
new energy faces huge challenges in power balance and
electricity balance. By studying the successful cases of
high proportion of new energy power supply in China
and the United Kingdom, some experiences on realizing
alternative new energy are proposed. At last, we put
forward the direction of work in the process of
promoting alternative new energy.

From the perspective of power balance and
electricity balance, the basic technical connotation of
new energy alternative is to realize the alternative
electric power and the alternative capacity.

1) Power Balance Equation
> R(m)=D(m)[1+R’(m)],m=1,2,3,---,8760 (1)

il
2) Electricity Balance Equation

ZEi(n)Z E(M[1+R*(N)],n=1,2,3,---,12 2)
i=l

Due to the uncertainty and randomness of new
energy power output, the power balance and electricity
balance of the power system cannot be independently
replaced in the time scale from daily to monthly. It must
rely on the coordination and integration with other
technologies; and in technical economically, it will form
a comparative advantage over traditional power sources
and achieve endogenous growth substitution.

From the cases of green power 15-day event in

S6

Qinghai province and 18 consecutive days of running
without coal power in UK, we learn that it is necessary to
consider how to ensure load supply in the absence of
wind and light for the power balance of high-proportion
new energy power systems. Since the high proportion of
new energy power system has great volatility, the
controllable and dispatchable power supply in the system
is the ballast stone to ensure the real-time balance of
power. At the same time, the system also bears a large
invisible economic cost, and therefore, relevant dredging
mechanisms are needed to give full play to the flexible
adjustment capabilities of all aspects.

System reliable capacity supply is shown in Fig. 1.

How to replace
coal power with
new energy?

System reliable capacity R

=
requirements [
[—
I

Goal power

Gas units

Energy storage

biomass power, etc

|
‘ Hydropower/nuclear power/
|

New energy power generation

Interconnected grid benefits

Demand side resources

Fig.1 System reliable capacity supply diagram

In the promotion of new energy alternatives, factors
such as energy storage and demand-side resources should
be fully considered, and a multi-time scale and multi-
variety regulation system adapted to large-scale new
energy access should be constructed with "new energy +
energy storage + renewable load" as the core. It is full
of importance to build an intelligent operation system to
adapt to the ever-changing power system and to build a
market system that can discover values and guide the

investment of scarce resources.



