SOLAR Pro. Strong pulse power supply energy
storage

What is a pulsed power supply?

As industrial applications place higher requirements on compact and portable pulsed power suppliesthe
National Key Laboratory of Transient Physics (NKLTP) recently developed a pulsed power supply consisting
of a set of compact pulse-forming units (PFU),each with a capacitor energy storage of 220 kJ.

What is a high-power pulsed power supply?

The high-power pulsed power supply is the power supply that provides electromagnetic energy to the pulsed
power devices. It constitutes the main body of the pulsed power device,as in aimost all parts of the pulsed
power device are included.

What are the technical problems of high-power pulsed power supply?

The core technical problem of high-power pulsed power supply is pulsed- power energy storage system with
high energy storage density (kJkg) and high- power density (kW/kg). It requires good controllability and
small internal resistance of the pulsed discharge waveform to fulfill the needs of different loads.

What are the components of a pulsed power supply?

The pulsed power supply consists of an adjustable DC voltage power supply, E1, a filtering current-limiting
inductance, L1, aresonant energy storage capacitor, C1, a feedback diode, DT, of the fast switching thyristor,
D1, and aresonant circuit L2 which composes of resonant inductors.

How do pulsed power devices store energy?

There are a variety of ways for the primary energy of the pulsed power devices to store energy. Capacitors
carry out the storage in the form of electric fields,while inductors,mechanical energy generators,chemical
energy devices and nuclear energy devices achieve the goal by magnetic fields.

What is a pulsed power system?

In the pulsed power system,the high-current pulseis generally characterized by high current peak,short rising
time and descent time. The main pulse is barely long but changes rapidly. In this casepulsed current
measurement is one of the key pulsed power technologies,Fig. 1.3 shows the following diagram of pulsed
current measurement system.

The practical development process of the pulse generator can be breakdown into four major parts. (1) variable
high-voltage source which converts the utility of AC voltagetoa...

Refinements of triggering and switching techniques, and control and exploitation of the stray capacitancesin
the systems, enable 100-200 nsrisetimesto MV levels and above ...

The compact integrated power system (IPS) of AES has shown excellent operating flexibility (Xu et al.,
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2022), i.e., allowing the integration of high-speed generators and other multiple power resources such as
photovoltaics (PV) generation units, sail generators, and hydrogen energy, etc., especialy high controllable
large-scale energy storage systems (ESSS) ...

with pulse charging circuits. In essence, the generator is used as an energy storage element, at relatively low
voltages, and when fired, pulse charges a transmission line at a high voltage, with typical applications seenin
High Power Microwave, and accelerators. Generators in this role tend to be large, as well as slow devices.

With the development of the electromagnetic launch technology, the requirement of the pulse power supply
(PPS) isincreasing, of which the output current is required to have MA level amplitude ...

Examines the foundation of pulse power technology in detail to optimize the technology in modern
engineering settings Pulsed power technologies could be an answer to many cutting-edge applications. The
challenge is in how to develop this high-power/high-energy technology to fit current market demands of
low-energy consuming applications. Thisbook ...

Here, pulse energy storage plays an indispensable role in modulating energy supply to consume power without
interruptions. Commercial buildings equipped with pulse ...

power, and strong pulse, the relative studies mainly focus on energy storage and the generation and application
of high-power pulse, including: (1) Energy storage tech-nology; (2) The generation of high-power pulses; (3)
Pulsed switching technology; (4) High pulsed current measurement technology.

Pulsed power is a technology that consists in accumulating energy over some period of time, then releasing it
very quickly. Since power equals energy (or work) divided by time, the ideaisto emit ...

Pulsed power load (PPL) is a specia load type in shipboard microgrids (SMGs), which consists of the
generation module, energy storage system, and various types of loads. Having a reliable power supply to
shipboard loads is a challenge as the SMG operates in islanded mode in most cases.

When the power supply is active, energy is accumulated in the storage element. Once the desired amount of
energy is stored, the switching mechanism rapidly discharges this energy, creating a pulse. ... accurate cuts ...

The pulse power supplies provide energy, with electrodes serving as loads. ... Fig. 12 shows the variation of
the ten-nanosecond pulse output voltage with the charging time of the energy storage capacitor. ... the flame
kernel is divided by the strong airflow movement generated by the discharge pulse during the propagation
process, and it is...

In the second half of 2022, the SUNIST-2 spherical Tokamak host was installed. The pulsed power supply
matched with the magnet has also been successfully promoted, which is ready to verify the feasibility of the ...
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Energy storage systems provide viable solutions for improving efficiency and power quality as well as
reliability issues in dc/ac power systems including power grid with considerable penetrations of renewable
energy. The storage systems are also essential for aircraft powertrains, shipboard power systems, electric
vehicles, and hybrid electric vehicles to meet the peak load ...

Supercapacitors are widely used in China due to their high energy storage efficiency, long cycle life, high
power density and low maintenance cost. This review compares the differences of different types of
supercapacitorsand ...

With the development of accelerator technology, the working frequency and current rising rate of the pulse
power supply of heavy ion accelerator are gradually increased. The magnet load of pulse power supply has the
resistive characteristic, and it will absorb a large amount of reactive power in the rising section of current
waveform, which will have a strong periodic impact on the ...

This paper proposes a hybrid energy storage method achieved by extending the IGBT turn-on time in the
voltage multiplication circuit. This method is primarily based on a...

The test platform uses a fast switch to control the start and stop of pulse power supply, uses current limiting
resistance to protect the charging power supply and energy storage capacitor, and uses Roche cail to test the
current, 1A/0.05 mV; The voltage is measured by an isolated high voltage probe: 1000 V/1 V.

In order to realize nanosecond pulse width of pulsed power supply, researchers have conducted useful
researches. He G et al. developed atransistor-type pulse train generator which generated a 90-ns pulse on-time
[4]. Han F et al. developed a transistor-type pulsed power supply and obtained a continuous pulse with a pulse
width of 30 ns[5].

The energy storage inductor is the core component of the inductive energy storage type pulse power supply,
and the structure design of the energy storage inductor directly determines the energy storage density that the
power module can achieve. ... The inductor has the advantages of compact structure, high coupling coefficient
and strong flow ...

To date, various energy storage technologies have been developed, including pumped storage hydropower,
compressed air, flywheels, batteries, fuel cells, electrochemical capacitors (ECs), traditional capacitors, and so
on (Figure 1 C). 5 Among them, pumped storage hydropower and compressed air currently dominate global
energy storage, but they have ...

As industrial applications place higher requirements on compact and portable pulsed power supplies, the
National Key Laboratory of Transient Physics (NKLTP) recently ...
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The high energy density pulse power supply with the capacitor bank as the energy storage unit is an essential
part of the primary energy excitation system of the high power laser facility. It provides excitation pulses that
meet the energy, power and waveform requirements for the xenon lamp load [1], [2]. When one of the
capacitors experiences ...

Li Yuan, Wu Fengjun, Huang Y uzhen, et al. High voltage and low voltage switching control and switching
point smoothing algorithm of HIAF-BRing fast cycle full energy storage pulse power supply[J]. High Power
Laser and ...

Early tokamak setups predominantly utilized pulse generators to maintain a consistent power supply via
flywheel energy storage [[4], [5], [6], [7]].However, contemporary fusion devices predominantly rely on
superconducting coils that operate in extended pulses lasting hundreds of seconds, presenting challenges for
pulsed generators to sustain prolonged ...

The energy storage capacitors selected for large banks must feature low inductance, high peak current, strong
fault tolerance and excellent reliability over their lifespan. When working to specify high energy capacitors,
consider the following charge, hold and discharge profile for a capacitor in an RLC circuit (Figure 1).

For a pulsed power system using capacitors as an energy storage unit, the performance of the capacitor
charging power supply determines the stability of the output voltage. The high-frequency resonant converter
has the advantages of constant charging ...

In this paper, the performance of the energy storage device of a high-power pulse power system is evaluated
and optimized based on the minimum mode ideal point

Pulse power-MLCCs are large-capacity energy storage devices. With the development of pulse power
technology [1], the application of pulse power-MLCCs is becoming increasingly widespread, and they are
mostly used in high-energy weapons and penetrating weapons s application scenarios are mostly high voltage
and high overload environments, ...

The high energy density pulse power supply with the capacitor bank as the energy storage unit is an essential
part of the primary energy excitation system of the high power laser facility. It provides excitation pulses that
meet the energy, power and waveform requirements for the xenon lamp load [1], [2].

During the charging process, the capacitance impedance is constantly changing. In this study, the variable

resistance (i.e. different Q values) is used to analyse the relationship between the load change and the working

Some teams have proposed various energy storage schemes for fusion power supply. For instance, the TF
power supply of ASDEX-U [10] utilized supercapacitors in combination with a MMC to deliver stable current
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to magnets. Fusion devices such as JET [8] and KSTAR [11] incorporated a pulse generator with flywheel
energy storage.
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