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1. Introduction 
This user guide is intended to help the reader with using the hosting capacity analysis tool for 

both the deterministic and stochastic method. The hosting capacity analysis tool is meant for 

use in LV network to assess the amount of generation capacity that can be integrated into the 

LV network without compromising the power quality and reliability of the network under 

existing control configurations and without requiring network strengthening. The tool is in the 

form of two DIgSILENT programming language (DPL) scripts, one that employs the 

deterministic method of computing hosting capacity, and the other that uses the stochastic 

method. As a result, the tool can only be used in DIgSILENT PowerFactory. 

This guide covers the requirements needed/prerequisites that need to be met to use the tool 

in section 2. Section 3 guides the reader on how to import the scripts of into a project that’s 

on DIgSILENT PowerFactory. Sections 4 and 5 outline steps for using the stochastic and 

deterministic hosting capacity analysis methods/scripts respectively.  



2. Prerequisites 
To be able to use the hosting capacity analysis tool, you will need basic competency in using 

the DIgSILENT PowerFactory software. Since the tool was developed using the DIgSILENT 

Programming Language (DPL) scripting, your DIgSILENT license should also have the 

“Scripting and Automation” module. To check for the module, follow the steps below: 

• Step 1: Open DIgSILENT PowerFactory. From the tabs at the top of the DIgSILENT 

graphical user interface (GUI) window locate the “HELP” tab. 

• Step 2: Click “HELP” → ” About PowerFactory”. See Figure 1 below. 

• Step 3: From the window that pops up after clicking on “About PowerFactory”, check 

for the “Scripting and Automation” module from the list of modules shown in the 

window. If this module is present, you can use the hosting capacity analysis tool. See 

Figure 2. 

An additional requirement for the use of the hosting capacity analysis tool includes having a 

DIgSILENT model of feeder network you wish to study. It is advised that you use the maximum 

loading condition for the network as the tool allows you to adjust the applied loading condition 

for the analysis as a percentage of the load modeled on the network. 

The last requirement for the use of the hosting capacity analysis tool is to connect PV systems 

to buses or nodes that you wish to assess in the network model. The PV systems are essential 

to allow the script to alter the generation capacity of the nodes of interest and compute the 

generation hosting capacity of these nodes (and the network as a whole for the stochastic 

Figure 1: Steps 1 and 2 



hosting capacity tool) for any type of generator, and by no means does the use of PV systems 

imply that the hosting capacity computed only applies to PV system connections. 

When connecting PV systems to buses/nodes of interest, ensure that the power rating of the 

system is in kVA. To do this, apply the following steps: 

• Step 1: Choose a “PV system” symbol from the Annotation Layer by clicking on it, then 

connect it to a bus/node of interest by clicking on the bus. See Figure 3 

• Step 2: Double click on the PV system that you’ve connected/drawn on the network 

graphic. A pop-up window should appear that allows you to edit the properties of the 

PV system. 

Figure 2: Step 3 (checking availability of "Scripting and Automation" 
module) 

Figure 3: Connecting PV system 



• Step 3: Ensure that on the right side of the window you have “Basic Data” selected, 

and at the top, the “General” tab is selected. Under the “Ratings” section, locate the 

“Nominal Apparent Power” field. Double click on the unit of this field, after which 

another pop-up window should appear titled “Modify Variable Definitions” 

• Step 4: In the “Modify Variable Definitions” window, in the “Exponent” field, click on 

the down arrow to open the drop-down menu, then select “k” for kVA. Click “OK” on all 

open windows to save the settings for the PV system. See Figure 4 below. 

Be sure to add PV systems onto buses/nodes that you wish to examine and ensure that the 

power unit for each PV system is given in kVA. When all prerequisites are met, the hosting 

capacity analysis tool can be used. 

3. Importing the hosting capacity analysis tool 
To use the hosting capacity analysis tool, you will have to import it to the project you wish to 

conduct the hosting capacity analysis for. The steps to do this are as follows: 

• Step 1: Open DIgSILENT. From the tabs at the top, click “FILE” → “Activate 

Project…”, from the pop-up window click on the project that you wish conduct a 

hosting capacity analysis for, then click “OK”. 

• Step 2: Click on “Open Data Manager…”, from the pop-up window titled “Data 

Manager” click on <your activated project> → “Library” → “Scripts”. Right click on 

“Scripts” then click “Import…”. See Figure 5 below. 

• Step 3: Navigate to where you saved the hosting capacity analysis script, select it by 

clicking on it, then click “Open”. This will add the hosting capacity script into your 

activated project. See Figure 6 which shows the “HC_Stochastic” imported into the 

“Nine-bus System” project.  

Once you’ve imported the script, you are ready to use the hosting capacity analysis tool. 

Figure 4: Setting PV system unit to kVA 



 

  

Figure 5: Steps to import hosting capacity analysis script 

Figure 6: Image showing imported script 



4. Using the stochastic hosting capacity analysis tool 
To use the stochastic hosting capacity analysis tool, ensure that all prerequisites have been 

met and that you have imported the stochastic hosting capacity analysis script into your 

project. To ensure all prerequisites are met, please see section 2. For instructions on how to 

import scripts into your project, please see section 3. 

To use the stochastic hosting capacity tool, follow these steps: 

• Step 1: On DIgSILENT PowerFactory, activate your project. Navigate to the project 

scripts where you’ve imported the hosting capacity analysis script by clicking “Open 

Data Manager… ” → <your activated project> → “Library” → “Scripts”. 

• Step 2: Right click on the script, in the example in Figure 7 the script is called 

“Stochastic_Hosting_Capacity_Tool”. Then click “Execute”. See Figure 7. 

• Step 3: After clicking “Execute”, a user input pop-up message will appear (see Figure 

8), which requires you to enter the loading factor (from 0% to 100% of the modelled 

load) to apply for the hosting capacity analysis. Enter a percentage of your choosing, 

then press enter or clock “OK”. 

Figure 7: Executing Stochastic hosting capacity analysis Script 

Figure 8: Load scaling factor user input 
request 



• Step 4: Enter a name where you wish the analysis output will be stored then press 

enter/click “OK” (see Figure 9). 

• Step 5: Choose a generation capacity range for the algorithm to apply for the analysis. 

Enter 1 for the residential installation range (2 kW – 10 kW), or 2 for the 

commercial/industrial installation range (50 kW – 100 kW), then press enter/click “OK”. 

See Figure 10. 

After step 5, the script will begin the hosting capacity analysis which will take a couple of 

seconds to a few minutes depending on the size of your network and the number of 

buses/nodes examined. Once the script has gone through the analysis, it will save the results 

in a .txt file (see example of output in Figure 11) with the name entered in step 4. 

The output .txt file will contain the following details: 

• The version of the tool used 

• The hosting capacity method employed (deterministic or stochastic) 

• The date and time the tool was run (when the script was executed) 

• The percentage load scaling factor used (the percentage of the modelled load used in 

the hosting capacity analysis) 

• The list hosting capacity results of the buses/nodes of interest with details given in the 

following order from left to right: 

I. BUS No. – Bus number 

II. BUS NAME – Name/label of bus of interest 

III. HOSTING CAPACITY – Hosting capacity result for the corresponding bus 

IV. VIOLATION – The network component limiting the hosting capacity of the 

corresponding bus. 

• The time it took to complete the analysis (Computational time) 

Figure 9: User input prompt for filename 
where output results will be stored 

Figure 10: User input prompt for selecting 
capacity increment range to apply for analysis 



 

  

Figure 11: Output for deterministic hosting capacity analysis 



5. Using the deterministic hosting capacity analysis tool 
To use the deterministic hosting capacity analysis tool, ensure that all prerequisites have been 

met and that you have imported the deterministic hosting capacity analysis script into your 

project. To ensure all prerequisites are met, please see section 2. For instructions on how to 

import scripts into your project, please see section 3. 

To use the deterministic hosting capacity analysis tool, follow these steps: 

• Step 1: On DIgSILENT PowerFactory, activate your project. Navigate to the project 

scripts where you’ve imported the hosting capacity analysis script by clicking “Open 

Data Manager… ” → <your activated project> → “Library” → “Scripts”. 

• Step 2: Right click on the script, in the example in Figure 12Figure 7 the script is called 

“Deterministic_Hosting_Capacity_Tool”. Then click “Execute”. See Figure 12. 

• Step 3: After clicking “Execute”, a user input pop-up message will appear (see Figure 

13), which requires you to enter the loading factor (from 0% to 100% of the modelled 

load) to apply for the hosting capacity analysis. Enter a percentage of your choosing, 

then press enter or clock “OK”. 

 

Figure 12: Executing Deterministic hosting capacity analysis script 

Figure 13: Load scaling factor user 
input prompt 



• Step 4: Enter a name where you wish the analysis output will be stored then press 

enter/click “OK” (see Figure 14). 

• Step 5: Enter a generation capacity increment step size that you wish to be applied in 

the algorithm (see Figure 15), then press enter/click “OK” It is recommended that you 

don’t enter a value less than 20. As this will result in overly extended computation time. 

After step 5, the script will begin the hosting capacity analysis which will take a couple of 

seconds to a few minutes depending on the size of your network and the number of 

buses/nodes examined. Once the script has gone through the analysis, it will save the results 

in a .txt file (see example of output in Figure 16) with the name entered in step 4. 

The output .txt file will contain the following details: 

• The version of the tool used 

• The hosting capacity method employed (deterministic or stochastic) 

• The date and time the tool was run (when the script was executed) 

• The percentage load scaling factor used (the percentage of the modelled load used in 

the hosting capacity analysis) 

• The points of network vulnerability listed with details given in the following order from 

left to right: 

I. BUS No. – Bus number 

II. BUS NAME – Name/label of bus of interest 

III. VIOLATION – The network component limiting the hosting capacity of the 

corresponding bus. 

IV. TYPE – The type of violation experienced when the bus hosting capacity is 

exceeded (Thermal – line/transformer, or Voltage). 

• The time it took to complete the analysis (Computational time) 

• Number of iterations the algorithm took to complete the analysis 

• Status on whether all buses of interest have been accounted for or not 

Figure 14: User input prompt for filename 
where output results will be stored 

Figure 15: User input prompt for generation capacity 
increment to apply in deterministic analysis 



• The hosting capacity of the network as a whole 

• A list of hosting capacity results for each bus of interest 

 

 

  

 

 

 

Figure 16: Output for stochastic hosting capacity analysis 


