
Calculation of equivalent impedance for
solar power generation

How to validate the equivalent model of a PV plant?

Model validation Through the clustering of PV units,aggregating of a cluster of PV units and allocating of the

collector network,the equivalent model of a PV plant can be established. The final step is to validate the

equivalent model by the dynamic response consistencybetween the PV plant and its equivalent models.

 

What is the equivalent model of a PV unit?

The considered equivalent model of the PV unit is composed of a four-parameter static model and a dynamic

part. In the paper by Ge et al. (2014),the sensitivity of the parameters are calculated under irradiance

disturbances,reactive power reference disturbances and grid voltage disturbances.

 

Can a single-unit equivalent model be used to represent a PV plant?

To decrease the complexity of the model, a single- or multi-unit model shown in Fig. 2 can be used to

represent the PV plant. In this paper, we consider the single-unit equivalent model as a simplified case of the

multi-unit equivalent model, so the review will be focused on the multi-unit equivalent model.

 

What is the X/R ratio of a PV generator?

The X/R ratio is approximately 8. The equivalent PV generator in Figure 1 would be represented as an

ordinary generator in power flow,with specified active power level and reactive power capability. The active

power level assumptions depend on the purpose of the study.

 

How is Z12 divided into two impedances?

This transformation separates Z12 into two impedances,ZS1 and Z S2,connected in series to respective

branches. ZS1 and Z S2 can be determined based on the principle that the voltage deviation is equal before

and after the transformation. The remaining calculation steps are similar to the paper by Han et al. (2019). Fig.

10.

 

What is the Wiener model of a single-phase PV inverter?

In the paper by Zheng and Xiong (2013),the Wiener model of a single-phase PV inverter is constructed using

the nonlinear system identification technologybased on external measurement data at DC and AC sides of the

inverter. In the papers by Li et al.,2019,Liu et al.,2018,the Deep Learning (DL) method is introduced.
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generators are widely used to study control to grid interactions. Existing methods ...

In the paper by Jin et al. (2019), the equivalent impedance of the collector network is calculated based on the

impedance deposition. Similarly, taking the simple power plant in Fig. 8 as an example, the equivalent

collector network impedance can be calculated by the following steps:

This paper presents an effective approach for short-circuit calculation of PV power plants considering inverter

limits. An iterative algorithm is adopted to efficiently identify whether a PV inverter is saturated or not during

the fault. Comprehensive numerical case studies have been presented with different MV collection grid

topologies.

This study extends traditional offline electrochemical impedance measurements to online generation of

spectra, usable for arbitrary dynamic load profiles, different battery chemistries, aging degrees, measuring

remaining capacities, and different temperatures. Zhu and Lai et al. lower the threshold of using impedance

spectroscopy and unlock opportunities to ...

We designed a metamaterial solar absorber by combining impedance matching theory and equivalent circuit

model. This design model can improve design efficiency and reduce calculations relative to conventional

design methods. The absorption bandwidth of the metamaterial solar absorber is 2550 nm at an absorption rate

greater than 90%, which can ...

This paper analyzes the equivalent impedance characteristics of the ac microgrid with distributed renewable

energy generations (DRGs) based on the droop control and proposes a decoupled power flow ...

Branch impedance data can be obtained from collector system design (conductor schedule) for the project. As

stated before, the equivalent impedance computed in this manner approximates real and reactive losses seen

by the "average inverter" in the PV plant. This calculation can be easily implemented in a spreadsheet. Figure

on the right ...

After converting to equivalent short circuit MVA use the calculator provided below in case 2 to obtain the

utility impedance in R+jX format. Case2: Given Short circuit MVA, X/R ratio To get the short circuit

parameters ...

results from different commercial PV inverters in a power range up to 2.5MVA. Index Terms--Impedance

spectroscopy, impedance based stability, stability analysis, harmonic sources, output impedance of inverters,

grid stability I. INTRODUCTION With the increasing expansion of renewable ener-gies, the share of power

electronics based generators ...
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analytic expressions of the impedance equivalents are time consuming and reliant on extensive algebraic

manipulation of numerous equations. In this context, this paper ...

If the impedance is desired in actual ohms, the following formula can be used: To convert short circuit current

to MVA: Where, V ll is the line-line voltage and V ln is the line-neutral voltage at which short circuit value is

provided. X/R Ratio Calculation. X/R ratio is the ratio of inductance to resistance of the power grid up to the

point of ...

This method was formulated in order to produce real and reactive line losses equivalent to the full wind power

plant network. The equivalent impedance of the wind power plant is the sum of the individual line losses

(current 2 ...

First this paper explains the principle of differential impedance spectroscopy and the calculation of the

inverter''s Th&#233;venin equivalents. Finally it presents and discusses the measured results ...

Calculate the equivalent value of line impedance based on the voltage at both ends of the line and the current

on the line. Step 2. Calculate the initial virtual impedance according to the equivalent line impedance, which is

for obtaining the optimal solution of the virtual impedance faster and enable the system to achieve stability

faster. Step 3.

This manuscript proposes a methodology for experimental determination of grid impedance by using the

external commands of PV inverters. Experimental results were obtained with a 100 kW inverter of a

photovoltaic power plant, and then the local grid impedance was calculated. Finally, the impedance calculation

was validated in simulation.
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