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What is a variable-speed pumped storage unit system?

The variable-speed pumped storage unit system is a complex nonlinear system with hydro-mechanical

coupling characteristics. Over the past few decades,some research on pumped storage units has focused on

model development by considering the structure of various subsystems and proposing reasonable

mathematical models.

 

Do small-scale pumped storage units affect speed control deviation parameters?

Developed an optimized method for speed control deviation parameters. Compared to conventional

hydropower units, small-scale pumped storage units have smaller reservoir capacities, and the water heads are

sensitive to seasons, climate, and loads, thereby prejudice control performance of the pumped storage system.

 

Why is pumped storage important?

Maintained high efficiency of units and achieved high renewables consumption. As the largest electricity

storage facility,pumped storage is crucial for power systemsbut faces significant trade-offs between regulation

quality for variable renewable energy (VRE) and the reliability of pumped storage units (PSUs).

 

Are pumped storage units operating in a pumping condition?

Unlike the UC problems of conventional hydropower and thermal power,pumped storage units are often

operating in a pumping condition. Therefore,this study refers to the concept of binary variables,using three

discrete variables (1,0,-1) to represent the states of generating,idle,and pumping,respectively .

 

What is variable-speed pumped storage (VSPs)?

When the unit speed deviates from the optimal speed, the efficiency of the turbine will reduce, resulting in

deterioration of unit operation. Therefore, in order to improve the unit operation condition, variable-speed

pumped storage (VSPS) should be employed.

 

What is the penalty function of pumped storage unit?

Moreover,a penalty function of 10 max(0,o min - o,o max - o) is introduced during the optimization process of

control parameters to prevent speed exceeding limits. An improved PSO algorithm  is employed for

optimizing the PI parameters of the pumped storage unit under specified operating conditions.

Pumped storage units (PSUs) are an important storage tool for power systems containing large-scale

renewable energy, and the merit of rapid start-up enable PSUs to modulate and stabilize ...

Pumped storage unit parameter table There is a pumped hydro storage station with 2 units, a 500 MW wind

farm, and a 300 MW solar power station in the test system. The major parameters of ...
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In this study, we aim to explore the stability and sensitivity of the governor control parameters for the HTGS

and shafting system and determine optimal control for the stable operation of the ...

Therefore, the corresponding quantitative evaluations of the SFR of pumped storage units (PSUs) are carried

out in this paper. First, the performance of SFR is quantified based on the fuzzy ...

The speed governor system is known as the key part of the pumped storage unit (PSU) and plays an important

role in ensuring its stable operation. ... Simulation parameter ...

Pumped storage units serve as a crucial support for power systems to adapt to large-scale and high-proportion

renewable energy sources by providing a stable and flexible ...

Table 3. Parameters of pumped storage units. Parameters Values Parameters Values; Rated rotor angular speed

(rpm) 500: Installation elevation (m) 93: Rated head (m) ...

Focused on the hydraulic-mechanical coupled transient behaviors of the pumped-storage unit (PSU), this

paper discusses the theoretical implementation and the parameter ...

Referring to the comprehensive efficiency of Chinese pumped storage power stations, the efficiency of the

pumped storage units in this case is set to 78 %. In the short-term ...

The global trend of increasing the penetration of VRE presents significant challenges to frequency regulation

in power systems [1, 2].The primary challenges stem from ...

Vigorously developing renewable energy has become an inevitable choice for guaranteeing world energy

security, promoting energy structure optimization and coping with ...
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