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Python Scripting
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Python Scripting

• Python Scripting API has been 
developed and beta release in RSCAD 
FX 2.2

• Official Lease RSCAD FX 2.4 (October)
• Allows Users to Automate Tasks

• Running Simulations
• Gathering Results
• Modifying Simulation Cases
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Python Scripting

• Ability to Leverage Python Packages
• Matplotlib
• numpy
• scipy
• PyTorch etc.
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Python Scripting

• Runtime Scripting Utility Tab
• Used to Write, Record and 

Run Scripts
• Can be used for Python and 

Legacy Scripts

• External IDE Support
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Python Scripting

• Supports Internal or 
External Python 
Interpreter
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Python Scripting

• Build Circuits
• Automatically 

Place 
Components on 
the Canvas 
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Python Scripting

• Iterate Through 
Components

• Draft  
Components

• Runtime 
Components
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Python Scripting

• Search for 
Components

• Draft 
Components

• Runtime 
Components
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Python Scripting

• Examples
• Using an External Python 

Package for Plotting
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Python Scripting

• Examples
• Direct Modification of 

Component Parameters
• Components identified 

by Object ID
• Any Component 

Parameters Can Be 
Modified

• Previously Draft 
Variables Were 
Required
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Python Scripting

• Examples
• Optimization Algorithm
• Simplex Optimization
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Python Scripting

• Examples
• Comparing 

Analytical and 
Simulated Load 
Flows
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Python Scripting

• Examples
• FFT Example
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Frequency Domain
Analysis Tool
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Impedance Based Analysis

Impedance 
Extraction

Analytical 
Based

Measurement
Based

Stability 
Analysis

Bode
Plot
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Measurement Based Scan

• MMC systems contain a significant number of dynamic 
elements. 

• Introduces wideband frequency interactions with nearby AC and 
DC systems, and their associated control systems. 

• Analytical methods are complicated and ignore details of the 
vendor controls.

• Frequency Scan tool was developed to analyze the frequency 
characteristics of the system and assist in the stability analysis. 

• Suitable for applications with Hardware in the Loop (HIL),  
Software in the Loop (SIL) with GTSOC, or a combination of 
both. 
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Impedance Extraction

Measurement based
• Injects harmonics to a system in 

equilibrium
• Small signal multi-sine perturbation
• Measures the harmonic current and voltage 

for the subsystem
• Computes Discrete Fourier Transform 

(DFT)
Stability Analysis
• Import Scan Results
• Create Bode Plot

Frequency Scan 
Component
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Bode Plot

Closed Loop 
Representation

Part I
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Part II
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Example Case

Power System Circuit and Closed Loop Control Block 
Diagram
Interactions between MMC System and AC Network

R - L
2.4ohm – 0.075H

MMC R – L
2ohm – 0.03H

+ -

SCR: 
7.62(84deg)

PCC

880MVA
Xt = 18%

C
40uF

S = -800 + j0

∆v 

Zmmc(ω)

Gac(ω)

∆vpcc(ω)
+ -

∆i(ω)

K
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Impedance Scan of MMC System

Frequency Scan of MMC System (DQ Domain)
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Dynamic Response From Different SCR

• From simulation, it is 
observed that marginal 
stability point is around 
SCR 2.2 and the 
oscillation frequency is 
around 26-27 Hz

• Matches to frequency scan 
result of marginal stability

Oscillation magnitude rises 
and eventually blows up!

SCR: 7.62 SCR: 2.52.3

SCR: 2.32.2 SCR: 
2.22.15
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Hardware Manager
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Hardware Manager

• Combines Config File 
Editor & Firmware 
Upgrade Utility into a 
single utility

• Update or Regenerate 
Hardware Configuration

• Upgrade Firmware
• Other Features

• License Management
• Terminal
• Diagnostics
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Conclusions

• Python Scripting
• Leverage External Packages Like numpy, scipy, matplotlib, pytorch etc.
• Embedded or External IDE
• Internal or External Python Interpreter
• Build Circuits, Iterate/Search Components,
• Modify Parameters
• Examples: Optimization Problem, Loadflow Comparison, FFT etc.

• Frequency Domain Analysis
• Measurement Based Impedance Scan
• Bode Plot
• Stability analysis for HVDC system with HIL and/or SIL (i.e. GTSOC) controls

• Hardware Manager
• Combines Config File Editor & Firmware Upgrade Utility into a single utility
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