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What is natural gas residual pressure power generation technology?

The basic principle of natural gas residual pressure power generation technology is to replace the traditional
pressure regulating valve with an expander and use the mechanical energy generated when the high-pressure
natural gasis expanded and depressurized to directly drive the generator to generate electricity.

What are the advantages of natural gas power generation technology?

The advantage of this power generation technology is that it not only recycles the pressure energy of natural
gas to generate power, but also utilizes the cold energy produced by the depressurization process of natural
gas, which improves the utilization rate of energy, produces by-product CNG, and improves the economic
benefits of the product.

Can adouble expansion differential pressure power generation technology recycle natural gas?
Therefore, under the current operating conditions, it is recommended to use the double expansion differential
pressure power generation technology to recycle the pressure energy of natural gas.

How much pressure energy can be used in staged pressure regulation?

In the process of staged pressure regulation,the pressure energy generated by the pressure drop has a great
potential for utilization. If the natural gas pressure is reduced from 8 MPa to 0.4 MPaabout 2430
GW& #183;hof pressure energy can be recovered in the Line | of the West-East Gas Pipelinein China.

How does a high pressure natural gas generator work?

Physical model The process flow is as follows: high pressure natural gas is divided into two streams, one
stream enters the expander to expand and drive the generator to generate electricity, and the other stream
enters the compressor to pressurize and get high pressure natural gas. Then they exchange heat.

What is primary expansion differential pressure power generation technology?
Primary expansion differential pressure power generation technology is the basic technology in the field of
natural gas pressure difference power generation.

The annual average generation of electric power and energy is also calculated as: (48) P ann, ave = 0.157 MW
E ann, ave = 3.78 MWh. Table 3. ... For this reason, in this research, the energy storage system for gas
pressure reduction stations equipped with turbo-expander is designed. For energy storage, the method of
pumping water into water ...

By setting up multiple gas containers of different pressure levels, the multistage compressor and multistage

expander of a VC-ACAES system can be operated under variable modes, thereby widening the operating
range. ... the response time of CAES switching between the two operation states of energy storage and power
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generation is at thelevel of ...

Due to the fluctuating renewable energy sources represented by wind power, it is essential that new type
power systems are equipped with sufficient energy storage devices to ensure the stability of high proportion of
renewable energy systems [7].As a green, low-carbon, widely used, and abundant source of secondary energy,
hydrogen energy, with itshigh ...

A major CAES plant in Huntorf (Germany) has been in operation since 1978. This plant has an electrical
power storage rating of 300 MW, and can supply this electrical power over 3 hours leading to an energy
storage capacity of 900 ...

able energy to replace traditional energy. Natural gas is a clean renewable energy source, and building a
hybrid power generation system with natural gas pres-sure power generation and energy storage devices will
effectively improve the utilization rate of renewable energy. This thesis proposes to use the deep rein-

A recent study suggests integrating energy storage heat systems to combine heat and power plants (Pfeifer et
a., 2019). Energy storage systems can be used to store the cold resulting from gas expansion. ... Table 3
Potential power generation using natural gas pressure-reducing turbines at other delivery points. Full size
table. Fig. 9.

The results indicated that the power generation, energy storage, and comprehensive efficiencies of the system
were 65.8 %, 81.6 %, and 54.0 %, respectively. ... In high-/low-pressure accumulators, the gas in the
accumulator is compressed when the pressure in the hydraulic system exceeds its internal pressure.
Conversdly, high-pressure air ...

However, a considerable amount of energy is abandoned by employing pressure regulators in existing city
gate stations. In order to recover the exergy and get rid of fossil fuels in the natural gas pressure reduction
process, a power generation system for pressure energy recovery at natural gas city gate stations is proposed.

Krawczyk et al. [12] used a thermodynamic analysis done with the Aspen HY SY S to compare the efficiencies
of CAES and liquid air energy storage (LAES) systems. The liquefaction of air and gas turbine power
generation cycles are combined in the thermodynamic LAES cycle. CAES was dynamicaly modeled to
account for the system"s transient behavior.

An analysis method for natural gas pressure energy output characteristics is proposed. First, a parallel natural
gas pipeline network pressure energy power generation system architecture is proposed. Secondly, establish a
natural gas network model and various load demand models, and calculate the flow rate of the pressure

regulating station. ...

In this paper, the process simulation and experimental verification of a new type of natural gas differential
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pressure power generation system are carried out. The findingsindicate ...

Currently, among numerous electric energy storage technologies, pumped storage [7] and compressed air
energy storage (CAES) [8] have garnered significantly wide attention for their high storage capacity and large
power rating. Among them, CAES is known as a prospective EES technology due to its exceptional reliability,
short construction period, minimal ...

Comparing to other energy storage methods that have seen rapid market uptake, A-CAES aso has the
following technical advantages. Strong scalability: its high scalability enables system capacity to be easily
augmented through parallel storage tanks, pipelines and similar components, absent of modifying the system’s
main equipment; High reliability: major ...

Decarbonization of the electric power sector is essential for sustainable development. Low-carbon generation
technologies, such as solar and wind energy, can replace the CO 2-emitting energy sources (coal and natural
gas plants).As a sustainable engineering practice, long-duration energy storage technologies must be employed
to manage imbalances ...

sure from the natural gas transmission grid. Expansion turbines use the pressure drop when natural gas from
high-pressure pipelines is decompressed for local networks to generate power. Most assessments ofthe
potential for cogeneration-thecombined generation ofheat and power-focuson traditional fonns that use.
natural gas-firedturbines or steam ...

Deymi-Dashtebayaz et a. (2021) investigated the generation of power and fresh water in gas pressure
reduction stations. They used a turbo-expander to recover the wasted energy during reduction of gas pressure.
In this way, power was generated (a part of the compressor power that was used to increase the gas pressure is
recovered).

Liquid air energy storage (LAES), with its high energy density, environmental friendliness, and suitability for
long-duration energy storage [[1], [2], [3]], stands out as the most promising solution for managing
intermittent renewable energy generation and addressing fluctuations in grid power load [[4], [5],
[6]].However, due to the significant power consumption ...

The schematic diagram of the compressed gas energy and power generation system driven by renewable
energy is shown in Fig. 1. It consists of seven parts. They are photovoltaic panel-wind power generation
components, a compressor, a compressed air storage device, a turbine, a permanent magnet generator, power
grid, and users.
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