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All the Tools you will ever need, in one place. 
 

“Virtual HIL Device” is a software-based emulator of the HIL402 real-time device. It allows you to use the 
entire Typhoon  HIL  software  tool-chain  without  the  actual  HIL  device.  As  such, Virtual   HIL 
Device  can  help  you  expand  your  HIL  knowledge  and  also  simplify  your teaching,  projects  
and research, as you  can  experiment  in  the  offline  mode  with  Virtual  HIL Device and use the actual 
HIL device only when you need real-time capabilities. 

 

Transform your PC into a HIL laboratory 

Virtual HIL Device is the closest thing to the real time hardware in the loop simulator, which allows you to: 
  

➢ Experience what actual HIL testing looks like, using the same HIL tool-chain with all of its advanced 
features, but without a HIL real-time device. 

➢ Develop, simulate and verify models that are only one click away from real-time execution. 
➢ Speed up the development of models and test scripts, regardless of the how many HIL devices you have. 
➢ Run all your existing models, developed for your actual HIL device, in non-real-time without any 

modification. 
 

Download your Typhoon HIL's “Virtual HIL Device.” 
http://info.typhoon-hil.com/vitrual-hardware-in-the-loop-get-your-free-licence 

For technical support or clarification, please mail: 
hil.support@quarbz.com 

QUARBZ 

http://info.typhoon-hil.com/vitrual-hardware-in-the-loop-get-your-free-licence
mailto:support@quarbz.com


Expand your knowledge, Enhance your skills and test freely and relentlessly! 
 

 

Software Key Features : -  
 

Environment : 

HIL Software Tools : 

 

Simulation Capabilities : 

Others :  

 

 

Power Electronics Electric Drives Power Quality Power Plant Engineering 

Marine Traction Energy Storage Signal Processing 

Pre-certification Rapid Control Prototyping Adaptive Control Real Time Simulation 

Renewable Energy – Solar 
Power, Wind Power 

Power System Analysis and 
Studies 

 

Different Loads (Variable, 
resistance, inductance) 

Electric Vehicle & Plugged-in-
Hybrid Electric Vehicle 

Controller Hardware-in-
Loop Studies (C-HIL) 

HVAC, HVDC, FACTs 
Devices 

Micro Grid 
Smart & Microgrid Testing, 

commissioning & communication 

 

 

Please contact for suggested  projects in specific area in electrical  domain at : - hil.support@quarbz.com 
 

. 

 

MMC Studies PHIL (Power Hardware in 
Loop Studies)

Biomedical Application Power Quality Studies,
Aerospace

Test  automation  (scripting)  using  python  Development  support  for  project  specific 
components.  Ability  to  edit  parameters  of  the  system  during  real  time  execution. Internal
  PWM  generator  (6.7  ns)  Offline  simulation  supported  communication protocols: Modbus, 
IEC61850, CAN, DNP3 and Variable Ethernet Exchange. Power Supply: 230V, 50 Hz, 3.5ns, 
IEEE C37:118, EtherCAT, OPC, Profinet, SFP Simulation Link

Embedded  library  of  power  electronics,    power    systems    and    microgrid components.  
Real  time  simulation  of  power  electronics  converters  with switching frequency  up  to  200  
KHz.  Open/closed  loop  HIL  testing  and RCP  Simulation of detailed  IEEE  distributions 
systems Simulation of  detailed models  of  PV and WIND (DFIG  and  PMSG  based)  plants  
Control  algorithm  development  and  validation  for  laboratory  scale  converters  used  in  
renewable  energy,  power  quality  applications etc...Simulation  and  testing  of  industrial  
controls  for  drives  such  as  Direct  Torque  Control,  V/f  etc...    Control    algorithm    
development  and    validation    for    drives applications, and SMPS and UPS Development of 
custom  logic  &  algorithms  used  in  advance  control  schemes  (C  function  and  Advanced  C 
function) Dedicated solvers for Drives and Power electronics, 500kH2

Signal  Processing  toolbox,  Power  Systems  toolbox,  Microgrid  library  toolbox, 
Communication toolbox, API support (MATLAB, LabView and other software). PHIL Toolbox, 
Converter toolbox, Machine Toolbox, PSIM & JMAG Compatability

Permanent (lifelong) software tool-chain license, quarterly updates / upgrades. 

HIL SCADA 
Python Based Script Editor 
Waveform Generator Signal 
Analyzer 

Schematic Editor

Typhoon HIL Proprietary modeling environment for high-fidelity real time 
simulation of power electronics and highly dynamic power systems. 

 

Aerospace Automotive Basic Electrical Circuits 

Communication Protocols Electrical Drives General Power Electronics 

Grid-Connected Converters Hardware-in-the-Loop How-to Examples 

Marine Power Systems Medical Devices Microgrid 

Power Quality Power Supplies Power Systems 

In-built Examples in Software

Area of Application 

License : 

Toolboxes :  

This  “Virtual  HIL  Device”  is  a  software  toolbox  within  a  HIL  tool-chain  that  enables  HIL  models  to  run  on  a  PC 
instead   of   on   a   HIL  device.   Virtual   HIL   Device   is   a   truly   game-changing   addition   to   any   teaching   
lab.   With   it,   any  computer  lab  based  on  Windows®-based  PCs  can  be  instantly  transformed  into  a  power 
electronics knowledge and skill factory where students can create their own models and test scripts. Moreover, it is the
 perfect tool to make the flipped classroom teaching methodology work. Using their own PCs with Virtual HIL Device,
 students can develop their power electronics intuition and knowledge at their own pace in the comfort. 

mailto:hil.support@quarbz.com


 

 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

 
 
 
 
 
 

 
Each part of Typhoon HIL Software Manual is focused on a particular software tool in the software toolchain: 
   Typhoon  HIL  Control  Center  is  the  window  which  opens  when  you  start  Typhoon  HIL"s  software.  In this  section  general  

description  of  Typhoon  HIL  Control  Center  &  the  main  software  components accessible from it, as well as additional software 
tools which can be directly invoked from its interface.  

Model-Based 
Engineering 
Toolchain that is 
(micro) second to 
none.
All the tools you will 
ever need. In one place.

Test drive on Virtual HIL
Want  to  verify  your  HIL  models  without  the  controller  hardware? 
Want to try Typhoon HIL toolchain before you buy the HIL device? 
You are looking for a tool to help you teach a power electronics class?
Eliminate  the  guesswork  with  Virtual  HIL  Device:  the  tool  which 
offers you a way to harness the full power of Typhoon HIL signature 
software on your PC processor.
Download Control Center : 
https://www.typhoon-hil.com/products/software-download/

Experience integrated HIL software with automated testing. Intuitive and easy to master, our software provides a unified 
environment for power electronics design, test automation and quality assurance. 

Script Editor

HIL Control Schematic 
Editor  Panel

HIL Control Center

Scope and 
Capture

HIL Modeling Software with Real Time Interface 

      Schematic  Editor  allows  you  to  create  high-fidelty  models  of  the  power  stage  for  your  real-time simulations.  This
 section,  therefore,  provides  detailed  explanations  of  all  features  and  functionalities  of panels, panes and buttons accessible from
 the  Schematic  Editors,  which  currently  include:  Schematic  Editor  menus  and  toolbar,  Library  explorer,  Device  explorer,  
Schematic  diagram  scene,  Execution  rate visualization, Compilation status dockUndo/redo history window, and Schematic model 
pan/zoom  controls.  In  addition  to  descriptions  of  GUI  elements,  this  section  also  provides  guidelines  which  allow  you  to  take  full 
advantage of all Schematic Editor's modelling functionalities, such as: Basic schematic diagram rules, Creating wires and 
wire nodes (junctions), using Subsystem elements, Mask, Schematic Icon API and User Defined Libraries, and, finally, Compiling the 
model . 

 HIL SCADA allows you to interact with the real-time simulation of the model you created in Schematic Editor.  To  use  HIL  
SCADA  to  its  full  potential,  this  section  first  provides  detailed  explanations  of  all window elements contained in HIL 
SCADA: Command Toolbar, Library Dock, Panel Explorer Dock, Model Settings Dock, Panel Tabs, Message Log Dock, History Dock 
and Status Bar. Of course. the section also provides  detailed  information  on  how  you  can  use  and  customize  various  widgets  
(Action  widgets,  Connection widgets, Data Logging Widgets, Visual widgets and the Capture/Scope Widget), as well as guidelines 
how to troubleshoot  Widget  Errors,  set  up  Panel  Initialization  and  how  to  create  your  own  HIL  standalone  boot configuration. 

     Script  Editor  provides  full  test-automation  capabilities  as  it  allows  you  to  write,  open  and  execute  various automated  testing  
scripts  written  in  Python,  using  appropriate  Typhoon  API  libraries.  The  Typhoon  HIL Test  Suite  is  highly  flexible  test  
execution  and  precertification  tool.  Its  main  purpose  is  Standard Qualification using automated tests covered with detailed 
test reports. This section provides guidelines on the functionalities of Typhoon HIL Test Suite itself. 

 Wave generator tool is software toolbox which allows you to fully customize your real-time simulations with real-date, generated data
 or the combination of the two. On the one hand, with the Source file generator you can generate various types of signals which you 
can change on the point level. On the other hand, the PV file generator  allows  you  to  either  generate  a  PV  panel  file  using  
various  parameters  or  to  import  an arbitrary I-V curve from a .csv file and thus generate a PV panel from real date acquired at 
your test site. 



HIL Component Library 
A rich library of components 

• Passive components 
✓ Linear passive components 

✓ Nonlinear passive components 

✓ Variable passive components 

✓ Super capacitors 

• Sources 

✓ Independent  sources 

✓ Controlled sources 

✓ Externally controlled source 

✓ Signal controlled sources 

✓ Battery 

✓ Photovoltaic panel 

✓ Constant power loads/sources 

✓ Engines - generator sources 

✓ Fuel Cell  

✓ Ground 

• Measurements 

✓ Voltage and current measurements 

✓ RMS measurements 

• Converters 

✓ Extras 

✓ 5L NE Type Converter 

✓ AC Switch 

✓ ANPC Flying Capacitor Inverter 7 Level Leg 

✓ ANPC Flying Capacitor Inverter 9 Level Leg 

✓ ANPC Leg 

✓ Active full Wave Rectifier 

✓ Diode 

✓ Diode Leg 

✓ IGBT 

✓ IGBT Leg 

✓ AC Switch 

✓ Thyristor 

✓ NPC T Type leg 

✓ Buck converter 

✓ Boost converter 

✓ Symmetrical Boost Converter 

✓ Flyback converter 

✓ Antiparallel thyristor leg 

✓ Buck - Boost 

✓ Three-phase anti parallel Thyristors 

✓ Single-phase Inverter 

✓ Single-phase diode rectifier 

✓ Single-phase thyristor rectifier 

✓ Single-phase two-level inverter 

✓ Single-phase two level H5 inverter 

-  H6 single phase inverter 

-  H6_5 single phase inverter 

✓ Two Diode full Wave Rectifier 

✓ Three-phase diode rectifier 

✓ Three-phase thyristor rectifier 

✓ Vienna rectifier 

✓ Three-phase two-level inverter/rectifier 

✓ Three-phase three-level NPC inverter/rectifier 

✓ Three-phase three-level T- Type inverter 

✓ Three-phase three-level ANPC inverter/rectifier 

✓ Three Level Buck 

✓ Three Phase Asymmetric Inverter 

✓ MMC Leg Switching Function 

✓ NPC Leg 

✓ NPC T-Type Leg three level 

✓ Flying capacitor Leg 

✓ Four Level Flying capacitor Leg 

✓ Five Level Flying capacitor Leg 

 
✓ Seven Level Flying capacitor Leg 

✓ Nine Level Flying capacitor Leg 

✓ Open Circuit H-Bridge 

✓ CUK Converter 

✓ HERIC Converter 

✓ SEPIC Converter 

✓ Split - Source Inverter 

✓ Quasi - Z Source Inverter 

✓ Three Phase Six-Pulse Cycloconverter 

✓ Three Phase Two-level Current Source  

Cycloconverter 

✓ Zeta Converter 

✓ Quadratic Boost - R2P2 

✓ Quadratic Boost regular 

✓ Push-Pull 

✓ Forward 

✓ Back-boost 

✓ XY Converter 
Note : - Average Model of Converters also available 

Thermal Modelling of PE Devices also available 

• Machines (with JMAG Support) 

✓ Extras 

- Hall Effect Sensor 

✓ Induction machine with squirrel cage 

✓ Direct current machine 

✓ Nine Phase doubly-fed induction machine 

✓ Single Phase Induction Machine 

✓ Six Phase Doubly Fed Induction Machine (Double 

Stator) 

✓ Three Phase Double Cage Induction Machine 

✓ Three phase Double Fed Induction Machine 

(Saturable Leakage Inductance) 

✓ Three phase Double Fed Induction Machine (VBR) 

✓ Three phase Squirrel Cage Induction Machine 

✓ Three phase Squirrel Cage Induction Machine (Open 

Winding) 

✓ Three phase Squirrel Cage Induction Machine (SP) 

✓ Three phase Squirrel Cage Induction Machine (VBR) 

✓ Nine-Phase PMSM with Salient Rotor 

✓ Doubly-fed induction machine 

✓ Permanent magnet synchronous machine with 

cylindrical rotor 

✓ Permanent magnet synchronous machine with salient 

rotor – VBR 

✓ Synchronous machine with wound rotor 

✓ DC machine with separate and parallel excitation  

✓ Dual star winding synchronous machine with wound 

rotor 

✓ Open end winding induction machine  

✓ Induction machine – voltage behind reactance  

✓ PMSM with Accessible Neutral Point  

✓ Doubly-fed induction machine – voltage behind 

reactance 

✓ Three-phase induction machine with squirrel cage SP 

✓ Wound rotor Synchronous machine with accessible 

Neutral Point 

✓ PMSM 

✓ Brushless DC Machine 

✓ Double cage Induction Machine 

✓ Synchronous Machines 

✓ Nine Phase Permanent Magnet Synchronous Machine 

(Triple Stator) 

✓ Six Phase Permanent Magnet Synchronous Machine 

(Double Stator) 

✓ Six Phase Wound Rotor Synchronous 

Machine (Double Stator) 

✓ Three Phase Cylindrical Rotor 

Permanent Magnet Synchronous 

Machine 

✓ Three Phase Permanent Magnet 

Assisted Synchronous Reluctance 

Machine 

✓ Three Phase Permanent Magnet 

Synchronous Machine 

✓ Three Phase Permanent Magnet 

Synchronous Machine {JMAG) 

✓ Three Phase Permanent Magnet 

Synchronous Machine (Open 

Winding) Three Phase Permanent 

Magnet Synchronous Machine (VBR) 

✓ Three Phase Permanent Magnet 

Synchronous Machine with Neutral 

Connection 

✓ Three Phase Wound Rotor 

Synchronous Machine 

✓ Three Phase Wound Rotor 

Synchronous Machine (Generic) 

✓ Three Phase Wound Rotor 

Synchronous Machine with Neutral 

Connection 

✓ Three Phase Wound Rotor 

Synchronous Machine with Neutral 

Connection (VBR) 

✓ Brushless DC Machine 

✓ Permanent Magnet DC Machine 

✓ Separate or Parallel Excitation DC 

Machine 
Note : Machine Encoder Support Iron loss 

calculation 

• Transformers 

✓ Ideal Transformer 

✓ Ideal transformer with variable 

transfer ratio 

✓ Calculation of equivalent circuit 

parameters value 

✓ Single phase two winding transformer 

✓ Single phase three winding 

transformer 

✓ Single phase four winding 

transformer 

✓ Three phase two winding transformer 

✓ Three phase three winding 

transformer 

✓ Three phase four winding transformer 

✓ Three phase two winding transformer 

variable ratio transformer 

✓ Phase shifting Transformer 

✓ Single Phase Multi winding 

Transformer 

• Micro Grid (Switching, Average 

&  Generic based Models) 

✓ Back-to-Back Converter 

✓ Diesel Genset  

✓ Energy Storage- Battery Inverter 

✓ PV Power Plant 

✓ Infrastructure Der Control Join 

✓ Wind Power Plant 

✓ Grid 



 

 

 
 
 

✓ Load 

✓ Meter 
✓ Protection 

✓ Infrastructure 

✓ DER (Generic) Control Join 

✓ DER (Generic) External Join 

✓ DER (Generic) Output Split 

✓ Model Control UI (Generic) 

• Test 

• Test Suite 

✓ Grid Simulator 

✓ DC Measurement 

✓ Anti islanding Container 

✓ Grid Fault 

✓ Dynamic Grid Fault 

✓ DC meter 

✓ FRT Container 

• Transmission lines 

✓ RL section 

✓ Transmission line 

✓ Underground cable 

✓ 1ph & 3ph distributed parameters 

transmission line 

• Contactors 

✓ Ideal 

✓ Non-ideal 

• Circuit Breakers 

✓ Double Pole MOE Circuit Breaker 

✓ Double Pole MP Circuit Breaker 

✓ Single Pole MOE Circuit Breaker 

✓ Single Pole MP Circuit Breaker 

✓ Triple Pole MOE Circuit Breaker 

✓ Triple Pole MP Circuit Breaker 

• Sub Circuit Elements 

✓ Electrical 

- Core Maker 

- Five Phase Core Coupling 

- Four Phase Core Coupling 

- Four Phase TLM Core Coupling 

- Single Phase Core Coupling 

- Single Phase TLM Core Coupling 

- Three Phase Core Coupling 

- Three Phase TLM Core Coupling 

✓ Signal Processing 

- CPU Maker  

- CPU Transition 

✓ Device Portioning 

- Electrical 

▪ Device Maker 

▪ Four Phase Device Coupling 

▪ Four Phase TLM Device Coupling 

▪ Single Phase Device Coupling 

▪ Single Phase TLM Device 

Coupling 

▪ Three Phase Device Coupling 

▪ Three Phase TLM Device 

Coupling 

✓ Signal Processing 

- Device Transition 

- Signal Device Marker 

• Signal Processing Components 

✓ Discrete 

✓ Accumulator  

✓ Delay 

✓ Differentiator 

 

✓ Discrete State Space 

✓ Discrete Transfer Function 

✓ FIR Filter 

✓ Hysteresis Function 

✓ Integrator 

✓ Low-Pass Filter 

✓ Rate limiter 

✓ Transport Delay 

✓ Unit Delay 

✓ Extras Counter 

✓ D Flip Flop 

✓ FMU Import 

✓ Gray Coder 

✓ High Resolution PWM Analyser 

✓ JK Flip Flop 

✓ Mean Value 

✓ PIO controller 

✓ PWM Analyzer 

✓ PWM Modulator  

✓ RMS value 

✓ SR Flip Flop 

✓ SVPWM References Generator 

✓ Single phase PLL 

✓ Three phase PLL  

✓ abc to alpha beta  

✓ abc to dq 

✓ alpha beta to abc  

✓ alpha beta to dq  

✓ dq to abc 

✓ dq to alpha beta 

✓ Sources 

✓ Sinks 

✓ Math operations 

✓ Discrete 

✓ Functions and Tables 

- 1D, 2D, 3DLook-up tables 

- C function 

- Advanced C function 

- FMU Input 

✓ Logical  Operations 

✓ System 

✓ Power  Measurements 

- Harmonic analyzer 

- Phase  Difference 

- Positive- negative- zero power meter 

- Power meter 

- Single phase phasor          

- Single Phase Power Meter          

- Symmetrical components          

- THD measurement 

- Three Phase Phasor 

✓ Power Systems 

- DEGOV Woodward Diesel Governor 

- IEEE AC1A Exciter 

- IEEE AC8B Exciter 

- IEEE DC1A Exciter 

- IEEE DC4B Exciter 

- IEEE ST1A Exciter 

- IEEE Type 1 Exciter 

- IEEEG1 Steam Governor-Valve 

- IEEEG1 Steam Turbine 

✓ Extras 

• P-HIL Interfaces 

✓ P-HIL Single-Phase Current-Source 

Interface 

✓ P-HIL Single-Phase Voltage-Source 

Interface 

 

✓ P-HIL Three-Phase Current-Source 

Interface 

✓ P-HIL Three-Phase Voltage-Source 

Interface 

• Communication Protocols 

✓ Communication 

- C37_118 

- PMU Receive 

- PMU Send 

✓ CAN  

- CAN Bus 

- CAN FD 

- CAN Open 

- J1939 

✓ DNP3 

- DNP3 Outstation 

✓ EV Charging 

✓ EtherCAT 

- EtherCAT Slave 

✓ Ethernet Variable Exchange 

- ETH VE Receive 

- ETH VE Send 

- ETH VE Setup 

✓ IEC 60870 

- IEC 60870 Server 

✓ IEC 61850, GOOSE, Sampled Value 

✓ SFP Simulation Link 

- SFP Receive 

- SFP Send 

- SFP Setup 

✓ PROFINET 

- IO Device 

✓ OPC 

- OPC UA Server 

✓ Modbus 

- ModBus Device 

- Modbus Client 

- SunSpec Modbus Device 

✓ Serial 

- Serial Receive 

- Serial Send 

- Serial Setup 

✓ Eqston SFP Link 

✓ DNP3 

✓ PMU C37.118 Protocol 

and many more…. 

•  Quarterly free upgrades  

•  Provide tool boxes on demand* 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

➢ Simply draw your power circuits and distribution network together with control logic and deploy them in less than a minute 
with a state-of-the-art embedded compiler. 

➢ Schematic Editor comes with a rich library of components, starting from basic elements, such as linear, non-linear and
time-varying  passive  components,  current  and  voltage  sources,  measurement  components,  contractors,  circuit  
breakers,  all  the way  to  pre-packaged  composite  components, multilevel  converters,  multiphase  machines,  multi-winding  
transformers,  variety  of  transmission  lines and more. 

➢ From single converter applications and basic controller prototypes to multi-layer distribution networks, Schematic Editor will 
help virtualize your power system with ease. 

Schematic Editor  
Designed by engineers for engineers. One editor to do it all and model it all 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

Monitor all aspects of your real-time simulation.
Whatever kind of a signal you want 
to monitor, HIL SCADA caters to all 
scenarios  a  test  engineer  could 
possibly  encounter.  Analog  gauges, 
digital displays, (multi) trace and XY 
graphs, LED signal lights, PV meters,
 etc.  With  a  rich collection  of UI 
elements  for  monitoring  your 
real-time  simulation,  there  is  no 
analog  or  digital  signal  that cannot 
be monitored in an insightful way.

Go Beyond Monitoring.
Make things happen with programmable action widgets.

Monitor all Aspects of your Real-Time Simulation.   Run Simulation & Get Results

Typhoon HIL SCADA

HIL  SCADA  can  do  more  than  just  monitor  what  is  going  on  within  your  HIL  testbed.  Its  action  widgets allow  
you  to  reconfigure  your  HIL  testbed  on  the  fly.  Turn  loads  on  and  off,  change  voltages,  insert harmonics,  
trigger  islanding  conditions…  throw  a  lifetime  of  standard  and  emergency  situations  at  your device  in  just  a  
couple  of  clicks  on  HIL  SCADA  buttons,  combo  boxes  and  sliders.  The  monitoring widgets immediately  show  
and  record  the  DUT’s  response.  Of  course,  all  in  real  time.  Based  on  Typhoon  HIL  API, action widgets of HIL 
SCADA are  fully  programmable  and  can  use  both  global  and  macro-specific  variables,  opening  the  door  for  full  test 
automation.

HIL  SCADA  is  the  part  of  Typhoon  HIL  software  toolchain  that  makes  it  easy  to  control  and 
reconfigure  your  HIL  testbed  on  the  fly,  visualize  the  results  and  build  test  procedures  via  Python 
programmable  action  buttons.  With  a  wide  range  of  drag-and-drop  UI  (User  Interface)  elements,  HIL  
SCADA  allows  you  to  create  your  very  own  interface  for  all  interactions  with  the  HIL  testbed.  Every  
single  UI  element  in  HIL  SCADA  can  be  freely  arranged,  resized  and  programmed,  giving  you  a  
complete  freedom in  how you  monitor  your  simulation  and how you interact with it.

mailto:hil.info@quarbz.com


Capture and Scope 

 

 

ScriptEditor 

 

The Script Editor (with the graphical programming feature) to help you to develop 

converter and microgrid test scripts.  

HIL  SCADA  is  the  part  of  Typhoon  HIL’s  software  tool-chain  that  makes  it  easy  to  control  and 

reconfigure  your  HIL  testbed  on  the  fly,  visualize  the  results  and  build  test  procedures  via  Python 

programmable  action  buttons.  With  a  wide  range  of  drag-and-drop  UI  (User  Interface)  elements,  HIL 

SCADA allows you to create your very own interface for all interactions with the HIL testbed. Every 

single UI element in HIL SCADA can be freely arranged, resized and programmed, giving you a 

complete freedom in how you monitor your simulation and how you interact with it. 

Fast Fourier Transformation (FFT Analysis) is possible. 



 

Test Suite GUI 

 

 

Veteran  engineers  know  that  a  failed  certification  is  sure  to  introduce  costly  delays  in  product 
development plans, and increase time to market. To make things more challenging, grid codes evolve
 i.e.  new  regulations  are  introduced  and  existing  ones  are  updated  with  the  increasing 
emphasis  on  the  performance  of  the  control  software.  Finally,  with  every  new  market  the 
certification risks multiply. 

Let be realistic. There is one moment when even the hearts of hardened veteran 
engineers fill with anxiety and trepidation, and that is the time when a new 
product needs to get certified. 

Test Suite allows unlimited repetition of standard-compliant tests that all but guarantee your success the first
 time you go to the certifying institute. 

Test  Suite,  developed  in  cooperation  with  Austrian  Institute  of  Technology  GmbH  (AIT), 
allows you to address these challenges in the most efficient way. You can think of the Test 
Suite as your personal, in-house, pre-certification institute featuring a growing selection of tests 
according  to  BDEW  FGW  TR3,  IEC  62116,  EN  50530,  Rule  21  and  UL  1741  (including  the 
upcoming UL 1741 SA) grid codes. 

Generate Standard - Compliant Reports 

Pre-certify your control logic in-house 
(For all major standards around the world) 

Test Suite eliminates the need to read and analyze hundreds 
of  pages  of  various  standards  in  order  to  prepare 
standard-compliant  pre-certification  reports  that  need  to  be 
sent  to  the  official  certifying  body.  Every  individual  test 
included  in  Test  Suite  will  automatically  generate  a 
standard-compliant  test  report.  When  standards  change, 
Test Suite is updated to match the new requirements. This 
way,  you  can  enjoy  a  complete  peace  of  mind  in  your 
certification activities, as Test Suite allows you to focus on the 
development  of  the  product  and  not  on  the  mechanical 
aspects  of  the  content,  layout,  organization  and format  of 
your reports. 

If  there  is  a  particular,  test  which  you  would  like  to  have 
which is not included in the existing grid codes? Please let us 
know and we will be happy to develop it for you as a part  of 
our service.



Power Systems Toolbox (Enriched Microgrid Test-Bed Experience) 

What is Power Systems Toolbox? 

 

The big picture with high-fidelity real-time details 

 

Energetic Macroscopic Representation (EMR) 

 

Power  Systems  Toolbox  brings  models  that 
specifically  cater  to  the  needs  of  microgrid 
and  power  system  engineers  such  as 
phasor  and power measurement  devices 
and transformations (abc to dq, dq to abc, 
positive-negative  zero  power,  symmetrical 
components,  etc.)  and  exciters  and 
governors  (IEEE  AC1A  exciter,  IEEE  DC1A 
exciter,  IEEE  DC4B  exciter,  IEEE  ST1A 
exciter, DEGOV Governor). 

Out of the box, Power System Toolbox allows you to run typical real-time power system simulation scenarios 
focused on transmission grid needs. These scenarios include, to name but a few, protection systems tests, 
high-voltage direct current (HVDC) and static VAR compensator (SVC) hardware control validation. 

However,  thanks  to  the  perfect  integration  with  other  toolboxes  in  Typhoon  HIL’s  Schematic 
Editor,  such as  Communication Toolbox and Signal  Processing Toolbox,  and thanks to the scalability of 
Typhoon  HIL’s  FPGA-based  hardware  simulators,  Power  Systems  Toolbox  also  enables  real-time 
simulation in scenarios which are extremely challenging for traditional simulation tools. For example, it is 
possible to test complex distribution system applications, such as multibus microgrid system applications
 or even comparatively large distribution networks with high-frequency power electronics converters. 
For  model  development  and  non-real-time  test  scenarios,  you  can  also  use  the  fully  scalable  Virtual  HIL 
Testbed. 

Power Systems Toolbox also integrates Energetic Macroscopic Representation (EMR) Toolbox 
which is designed for testing complex multi-physics systems, such as electromechanical systems 
with multi-drive subsystems. As EMR is based on the action-reaction principle, this allows you to 
take your simulation into the realm of multi-physics, which can also be extremely useful in testing 
the overall energetic behaviour of the system, no matter how small or big it may be. In short, EMR 
Toolbox allows you to clearly visualize and emulate the power flow in your system. 

https://www.typhoon-hil.com/products/hil-software/virtual-hil-device


Signal processing components 

 

Control design and prototyping, Integrated. 

 

 

And here is Signal Processing Tool Box 

• Sources 

• Sinks 

• Math operations 

• Discrete 

• Functions and Tables 

• Logical 

• System 

• Power Measurements 

• Power Systems 

• Extras 

• Communication 

For   most   of   the   today’s   power  electronics practicing 
  engineers’   solid  knowledge of  microcontroller  or  DSP 
 is  an  imperative, which comes  with  a  steep  learning  
curve.  Thanks  to  the Signal  Processing  Toolbox,  it  is  
now  possible  to  decouple   the   power  electronics   
controls   learning curve from the DSP learning curve. 

Converter Toolbox with inbuilt components 

 
Typhoon HIL Waveform Generator 

The   Waveform   Generator   is   used   for  generating various  
types  of  signals,  which the user can change on the point level. 
 There   are   also   options   for   importing   signal  data  from 
MATLAB,  .mat  or  .csv  files  and exporting current plotted 
signals to the same data formats. 

Accelerate  your  research  and  enrich  your  students’  power 
electronics  learning  experience  with  a  completely  safe,  fully  
interactive,  flexible,  and  ultra-high  fidelity  Typhoon  HIL’s 
Software.  Hardware-in-the-Loop  is  changing  power electronics
 learning  paradigm  according  to  the  formula  : play  first  and  
get  quickly  engaged  while  effortlessly developing  intuition,  
and  only  then  go  for  the  in-depth  exploration  of  power  
electronics  theory  and  engineering principles.

Do everything   in   HIL   and   take   full   control   of   the 
integrated   signal   processing   and   rapid   control 
prototyping   capabilities.   Prototype   complete  converter  
control  algorithms,  condition  and  filter your  signals,  model
 protective  relays,  communicate  with standard   protocols,   
control   electrical   sources  and contactor  devices,  model  
mechanical  and thermal subsystems,  model  governors  and  
diesel motors,  use machine   speed   and   torque   to   trigger  
protection devices,  or  do  something  unique  with  a  fully 
user-programmable  C-function.

file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/topics/signal_processing_components.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/sinks.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/math_operations.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/discrete.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/functions_and_tables.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/logical.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/system.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/power_measurements.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/power_systems.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/extras.html
file:///C:/Typhoon%20HIL%20Control%20Center/typhoon/help/t-ug003/References/communication.html


 

 

For detailed Manual contact us at - hil.info@quarbz.com 

 
A. Basic Electrical Engineering Lab. 

This Lab is designed for B.Tech first year students of 
all Engineering specialization. 

B. Networks & Systems Lab.  
This Lab is designed for B. Tech second year students 
of Electrical E ngineering, EEE 

C.   Electrical Machine Lab. 
This Lab is designed fo r B. Tech second year students 
of Electrical Engineering, EEE 

D. Control System Lab. 
This Lab is designed f or B. Tech third year students of 
Electrical Engineeri ng, EEE 

E.   Power System Lab. 
T his L ab is designed for B. Tech third year students of 
Electrical E ngineering, EEE 

F. Power Electronics Lab. 
T his Lab is designed for B. Tech third year students of 
Electrical E ngineering, EEE 

G.  Electrical Drives Lab. 
This Lab is designed for B. Tech final year students of 
Electrical E ngi neerin g, EEE 

H.   High Voltage Lab. 
       Coming Soon… 
 

I. Switch Gear & Protection Lab. 
This Lab is designed for B. Tech final year and M. 

Tech 1st year students of EE, EEE 

J. Advance Control System Lab. 
This Lab is designed for B. Tech final year and M. 

Tech 1st year stu dents of EE, EEE specialization. 

K. Advance Power Electronics Lab. 
This L ab is designed for M. Tech first year students of 
EE, EEE 

L. Power System Optimization Lab. 

This Lab is designed for M. Tech 1st year stu dents of 
Power Sys tem.. 

M. Electrical Machine Design Lab. 

This L ab is designed for B. Tech third year students of 
Electrical E ngineering, EEE 

N. Renewable Energy Lab. 
This Lab is designed for B. Tech final year and M. 

Tech 1st year students of Electrical Engineering, EEE 

O. Power Quality & Facts Lab. 
This Lab is designed for B. Tech final year and M. 

Tech 1st year students of Electrical Engineering, EEE 

P. Micro Grid Lab. 

This Lab is designed f or M. Tech 1st year students of 
Electrical Engineering, EEE 

Q.  Electric Vehicle Lab. 
       Coming Soon… 

 

R.  Smart Grid Lab. 
This Lab is designed for B. Tech final year and M. 

Tech 1st year students of Electrical Engineering, EEE 

S.   Energy Management System Lab. 
       Coming Soon… 

T.   Data Management System Lab. 
       Coming Soon… 

U.   Co - Simulation Lab. 
       Coming Soon… 
 

V.   Minor & Major Projects 
1. Modeling and simulation of simple microgrid for marine. 
2. Modeling a microgrid for hospital and to study its feasibility by simulation. 
3. DER based microgrid. 
4. Integration of solar and wind for DC Microgrid. 
5. Modeling and simulation of microgrid controllers. 
6. Development of Modbus base communication protocol for Smart grid. 
7. Study of   Microgrid   architectures for low voltage distributed generation.  
8. Hybrid Microgrid model based on solar photovoltaic, battery, fuel cell system for short load application. 
9. Development of protection system for low voltage Microgrid. 
10. Design and implementation of energy management system for Microgrid. 
11. Grid connected Electric Vehicle System. 
12. Study of Bi-directional power flow V2G and G2V. 
13. Design all analysis of solar photovoltaic inverter. 
14. Design all analysis of Hybrid Electric Vehicle 

 

 

➢ For updated manual please keep visiting 

 

The experimental manual for few labs is available on our website : www.quarbz.com 

More Labs will be uploaded shortly…. 

For any clarification please feel free to contact us at - shabab@quarbz.com 

List of Labs Based on Virtual HIL Software  

mailto:hil.info@quarbz.com
http://www.quarbz.com/


in a way that develops your skills and confidence with the toolset which expands with each unit. 

Welcome to HIL Academy 
The online learning hub for students and professionals. 

Master Model and Simulation - Based Systems Engineering tools for future power electronic and power systems engineers. 

 
 
 
 
 
 

Courses: 

Enroll  and  learn  in-demand  skills  through    various  online  courses.    Earn  industry 
relevant certificates. 

 

 

Tutorials: 

Watchfocusedstep-by-stephands-ontutorialshostedbypowerindustryexpertsandlearnhowto 
design, test  and validate future power systems. 

 

 

Introduction 
This course is carefully designed to get you working fast within the Hardware in the Loop (HIL) 
paradigm, In a way that develops your skills and confidence with the toolset which explains with each 
unit. You will learn how power electronics and power systems engineers use HIL to design, test and 
verify complex and dynamic control and power management systems of all levels. 

➢  Fundamentals 
1.1    Workflow explained (30 min) 
1.2    Modeling fundamentals (75 min) 

 

➢  HIL for Power Electronics 
2.1    Clos ed loop control of a boos t converte r - Modeling (60 min) 
2.2    Clos ed loop control of a boos t converte r - Interactive tes ting (40 min) 
2.3    Controller HIL (C-HIL) application of a grid connected conver ter (15 min) 

 

➢     HIL for Microgrids 
3.1    Microgrid examples walkthrough (60 min) 
3.2    Advanced modeling - Circui t partitioning (35 min) 
3.3    Microgrid modeling s pecifics (30 min)  
3.4    HIL SCADA (20 min) 

 

➢  Communication Protocols 
4.1    Communication Protocols (60 min) 

➢  Test Automation 
5.1    Tes t automa tion (70 min) 

 

 

Master in-demand skills quickly 
Build and practice skills that will set your resume apart 

 

 
Learn from top instructors 
Stream on-demand video lectures 

from leading universities, companies 

and more. 

 
Gain skills 

Learn in-demand skills in design, 

project management, digital marketing, 

and more. 

 
Earn a certificate 

Showcase your new abilities with a 

certificate for a course, Guided Project, 

or Professional Certificate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HIL Specialist Certification 

This course is designed to get you working fast 

within the Hardware in the Loop (HIL) 

 
 

 

 

 

 

Digital control of grid-tied converters 
 

Systems operators frequently update grid codes to ensure 

power quality and grid security. Consequently, power 

converter … 

 
 

 

 

 

 

 Become a certified HIL Specialist! For Frees   

Typhoon HIL : Enroll in the course specially designed to help you master the latest generation of 
Model and Simulation – Based Systems Engineering tools.  

 

Login at  :  h ps //h a ademy 

 
 

 
 
 

See More 

Control of Microgrids 
 

This course addresses the main types of controllers for 

grid forming inverters. Real-time simulations with 

Typhoon 

 
 

 

 

 

See More 

Free 

Get a Certificate 

HIL Specialist Certi fication ExamQuiz 

❖ Get your HIL Specialist Certificate Simple Certificate 
❖ Restricted Not available unless: The activity HIL Specialist Certification Exam is complete. 

 

Free 

Free Free 

See More 

https://hil.academy/courses/hil-specialist-certification/
https://hil.academy/courses/digital-control-of-grid-tied-converters/
https://hil.academy/courses/control-of-microgrids/


Virtual HIL Device Quick Start 
 

1     Software installation and licensing 

Navigate to subscription.typhoon-hil.com 

Register using your activation key *   XBRHE-605L3-NS1QV-WKJDF-46C01 
 

   Download the latest release of Typhoon HIL Control Center software from 
 subscription.typhoon-hil.com/download 

* After the registration you should receive a verification e-mail. If you do not receive a verification e-mail after 
a couple of minutes, check your junk and spam folders. If you are still not able to find it, contact our support at 
info@typhoon-hil.com 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Install Typhoon HIL Control Center 
 
 
 
 
 
 
 
 

Run Typhoon HIL Control Center 

   Download license file using your activation key*
 

 

 
* If you are having trouble downloading the license file directly from Typhoon HIL software, you can download 
the license file from your client area on Typhoon HIL’s website and then import the license from Typhoon HIL 
Schematic Editor. 

 

   Restart Typhoon HIL Control Center to apply the new license file 
 

2    Open Schematic Editor 
After reopening of Typhoon HIL Control Center, click the Schematic Editor icon and start working. 

 

 

mailto:info@typhoon-hil.com


The Persent & Future of Power Electronics & Microgrid Controller Testing 

HIL 604

Typhoon HIL Interface

Typhoon HIL Accessories

HIL DSP Interface HIL uGrid DSP Interface HIL Connect

HIL Calibration Card HIL Breakout Board HIL Launchpad

HIL 404

If  you  are  looking  for  the  market-leading  desktop  HIL  unit  that  will  keep  developing  and 
consistently exceeding your expectations, look no further. 

If you are looking for a powerful building block for your state-of-the-art Microgrid/Distribution Grid/ 
Transmission Grid testbed, look no further. 

Reach  the  new  heights  of  your  engineering  excellence  with  the  latest  in  the  trailblazing  HIL 
operating systems you love. The HIL Operating System from Typhoon HIL respects your time. It shields you from 
trivialities and helps you focus on what is  truly your job:  outstanding power engineering  that is  built  into 
game-changing power technologies, outstanding power products and power services yourconsumers love. 

The next generation of sophisticated testbed solution is only an email away.

More powerful than any other simulator on the planet.  The all  new 6-series processor once again sets the industry  
standard  for  ultra-low-latency,  ultra-high-fidelity,  real-time  emulation  of  power  electronics  enabled  power 
systems. 
 
Paired  with  Typhoon  HIL’s  software  toolchain  that  perfectly  and  seamlessly  cooperates  with  HIL real-time 
emulators,  you  can  forget  about  interoperability  issues  and  set-up  headaches.  Be  it  ad-hoc  testing  or  complex  
automation  and  formalization  of  test  processes,  the  perfectly  integrated  software  and hardware allow you to
 focus on testing and not on setting-up the test system. 
 

HIL 606
HIL404 and HIL606 are the latest additions to the long line of vertically integrated HIL solutions that is re-shaping  
the  HIL  market.  Power  engineers  simply  love  the  powerful,  easy  to  use,  Python- based, application software 
that  integrates  seamlessly  with  the  most  powerful  processor,  twice  the  number  of  I/O  ports  &  connectivity 
capabilities that are redefining the expectations. 

HIL 402                                      

http://info.typhoon-hil.com/vitrual-hardware-in-the-loop-get-your-free-licence
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A  Microgrid  Testbed  is  a  collection  of  HIL  devices  with  integrated  protection  relays,  microgrid  controllers  and 
controllers of solar inverters, battery inverters, diesel gensets, fuel cells, etc. 

Microgrid Testbed 
Rein in Microgrid complexity. With ease.

 

What is a HIL Microgrid Testbed? 

Traditionally,  microgrids  were  used as  backup  power   supplies    for  
critical   loads   like   hospitals,   data  centers   and   factories   with 
industrial   processes   that   must   not be   interrupted.    They    typically 
 comprised   one   or   more   internal combustion  engines  driving   the 
electric  generators  and  switchgear. Nowadays,  solar  and  wind  power 
generation, as well as battery storage,  are  added  into  microgrids.  As  a 
result, such microgrids have low (or no) inertia, which makes them much 
more  dynamic  and  far  more  complex.  Together  with  protective 
relays,  communication  networks  and  microgrid  controllers  they  are  
complex  power  systems  that  need  thorough   testing   and  verification 
before  their  safe  and  reliable  operation  can  be  guaranteed  in  all 
operating conditions. 

The main purpose of the Microgrid Testbed is to comprehensively test and validate primary and secondary control, 
communications  and  protection  under  all  operating  conditions  including  faults  in  both  the  islanded  and  grid 

Typhoon HIL’s VIRTUAL HIL DEVICE LABORATORY 

 

Switzerland

Authorized Distributor

www.typhoon-hil.com Contact no.: +91-9838071684 - 85

O.E.M.
Typhoon HIL GmbH Quarbz Info Systems, India

www.quarbz.com

 Please see Recorded Training Videos on You Tube at : https://www.youtube.com/user/TheTyphoonHIL/videos  
 Links for Typhoon HIL Webinars : https://www.typhoon-hil.com/my-typhoon/webinars 

Link for Downloading IEEE Papers : https://www.typhoon-hil.com/doc/journal-and-conference-papers.pdf   

For any other clarification feel free to contact us at : hil.support@quarbz.com

-connected mode. Moreover,  Microgrid  Testbed  can  perform  all  its  tests  and  generate  its  test  reports  in  the  
fully  automatic mode, thus boosting the productivity and improving test coverage even further. 

 
 

 
“We really appreciate how easy it is to work with Typhoon HIL equipment as well as the quality of technical support from Typhoon HIL. 
Probably the easiest way to integrate ABB's 50MVA gas compressor controller into the overall system real-time simulation.” 

 - Pieder Joerg, Senior Drives Expert Business Development, ABB Switzerland   
 
“Once we discovered Typhoon and experienced their ultra-high fidelity HIL602 system we were immediately converted. Today we are 
continuously using Typhoon’s tools that have truly revolutionized our control test and software Quality Assurance processes.”  

- Dr. Nanda Marwali. - Senior Staff Electrical Engineer at Schneider Electric 
   
 ”Typhoon HIL teaching laboratory provides engaging, hands-on, intuitive and 100% safe learning environment.” 

-Prof. Kaushik Rajashekara, University of Texas at Dallas  
”Typhoon HIL enabled us to rapidly develop, test, and verify novel utility scale converter system and its control.” 

-Prof. Subhashish Bhattacharya, ABB Professor of Electric and Computer Engineering, North Carolina State University, NC, USA 

http://quarbz.com/download/
Typhoon
Typewritten text
Virtual HIL DeviceLab
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