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Abstract: Generally, discharging conditions of ramp-type
gravity energy storage system ( GESS) can be realized by
transporting heavy blocks from the upper stacking yard to the
lower one. However, the number of heavy blocks may not be
adjusted timely when load demand fluctuates during
discharging process, which may cause the delayed response
and additional energy loss of GESS. By configuring auxiliary
heavy blocks stacking yards on both sides of the ramp rail and
dividing the traditional ramp into two segments, precise
control on discharging power and fast response to load demand
can be realized by controlling the releasing heavy blocks
quantity on the top stacking yard, the releasing height of the
ramp stacking yard and the grab position of heavy blocks on
With Matlab/Simulink, the
simulated model of two-stage ramp-type GESS is established,

the ramp stacking yard.

and the correctness and effectiveness of the presented method
are verified. The achievement can provide an important
reference for the discharging power adjustment and precise
control of ramp-type GESS.
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adjustment; load demand; fast response
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With the significant increase in power demand
brought about by economic development and the
proposal of carbon peaking and carbon neutrality
goals, the proportion of new energy power generation
has been increasing year by year, and more new
energy power generation provides a large amount of
electricity for the power grid at the same time, but
also brings a series of unstable factors, including
intermittent power supply, system inertia reduction
and other security risks. Previous studies show that
the
energy storage is the key to solving these hidden

construction of large-capacity long-duration

problems. As a new type of mechanical energy

storage technology, gravity energy storage system
(GESS) has the characteristics of long-time and
electrochemical

large-capacity.  Comparing  with

energy storage technology, it may not cause

environmental pollution and safety hazards, which is
regarded as one of the competitive energy storage
technology for the development of new power system.
is

Most ramp-type GESS

one-stage design

pattern, as shown in Fig. 1, the construction
conditions are more strict and more land area are
needed if the ramp is connected directly from the top
to the bottom of the stacking yard. At the same time,
it also leads to the higher construction cost.
is a of novel

there requirement

the

Therefore ,

construction  methods  for better terrain

adaptability of GESS.

S2

Fig.1 Struture of one-stage ramp-assisted GESS

In this paper, according to the characteristics of
the ramp-assisted GESS, a two-stage ramp-assisted
GESS is designed, as shown in Fig.2. By configuring
auxiliary heavy blocks stacking yards on both sides of
the ramp rail and dividing the traditional ramp into
two segments, precise control on discharging power
and fast response to load demand can be realized.
With Matlab/Simulink, the simulated model of two-
the

correctness and effectiveness of the presented method

stage ramp-type GESS is established, and

are verified.

Fig.2 Structure of two-stage ramp-assisted GESS
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