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Chosen Network for Studies: DC Microgrid

Literature Reference: Danilo, O., et. al. (2020). Numerical methods for power flow 

analysis in DC networks: State of the art, methods and challenges. Electrical Power 

and Energy Systems. https://doi.org/10.1016/j.ijepes.2020.106299. 

https://doi.org/10.1016/j.ijepes.2020.106299


Linear Power Flow Minimization Algorithm
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Linear power flow vs. Minimization 

Algorithm

fsolve (initial_condition, function)

out = function (variabe, in)
{

Voltages:   out( ) = - in_V( ) + variable_V ( ) 
Power:   out( ) = - in_P ( )  + variable_V ( ) * variable_i ( )
Kirchoff:     out ( ) = - i  + in_G ( ) * variable_V ( )

}
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Industry Reference for Time Series

For ensuring accurate steady-state representation under realistic and regulation-aligned operating scenarios.  

All profiles rescaled to preserve temporal behavior.

Industrial Loads: Derived 

from 5-minute SCADA data 

of two facilities 

• Plastics manufacturing 

(Type I) 

• Frozen storage (Type II);

Residential Loads: Based on 

standardized REE 2025 profiles 

• P2.0TD (general household 

Type I) 

• P3.0TDVE (household with 

EV charging  Type II);

Generation Profiles: Extracted 

from SCADA measurements of 

two utility-scale PV plant

• Malvas I (stable irradiance 

Type I)  

• San Miguel (variable 

irradiance Type II).
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DC Microgrid Components Distribution

260 kW 210 kW

250 kW

180 kW

Industrial Load Type 1
Industrial Load Type 2

Residencial Load Type 1
Residencial Load Type 2

Generation Profile Type 1
Generation Profile Type 2

For ensuring accurate steady-state 
representation under realistic and 
regulation-aligned operating scenarios.  
•Industrial Loads: Derived from 5-minute SCADA 

data of two facilities —plastics manufacturing 
(Type I) and frozen storage (Type II);

•Residential Loads: Based on standardized REE 
2025 profiles — P2.0TD (general household Type I) 
and P3.0TDVE (household with EV charging  Type 
II);

•Generation Profiles: Extracted from SCADA 
measurements of two utility-scale PV plants—
Malvas I (stable irradiance Type I) and San Miguel 
(variable irradiance Type II).

All profiles rescaled to preserve temporal 
behavior.

Industrial Load Type 1 Industrial Load Type 2

Residential Load Type 1 Residential Load Type 2

Generation Profile Type 1

Generation Profile Type 2



Power flow exchange
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Scenario 1: Grid dual connection to main grid in 

bus 1 and 21.

Scenario 2: Grid connection to main grid 

only in bus 1



Scenario 1 (Grid connection to main grid 

in bus 1 and 21)
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Scenario 2 (Grid connection to main grid 
only in bus 1)
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Scenarios comparison
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Connecting the microgrid to two main grid buses (N1 and N21) results in lower power losses (−25%), 

reduced maximum current (−24%), and improved voltage stability, compared to the single-connection case. 

The setup distributes power flow more efficiently and alleviates stress in heavily loaded branches, enhancing 

overall system resilience.



GridCal comparison
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Both configurations show nearly identical numerical behavior. Voltage errors remain 

within the solver's tolerance (∼10⁻⁶ p.u.), with minor differences at intermediate 

iterations. No relevant electrical deviations were observed.



Doubly Feed Induction Generator (DFIG)
Modelling and Sensitivity Analysis

Alain K., Alejandro M., Frida R., Joel S., Renato M., Selin T., Stephanie, M.

Dynamic Components of Power Systems | December 19th 2024.

Thank you!
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