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 resistance, inductance), power electronics converters etc.  

Discover  the  frontier of  Hardware-in-the-Loop testing and quality assurance for
Power  Electronics,  Power  System,  Power Quality,  Renewable  Sources  like  PV, 
Wind  etc.,  Micro  Grid,  Smart  Grid,  Inverters,  Electric  Vehicle, Energy  Storage,
Drives,  HVDC,  FACTs  Devices,  Hardware-in-Loop  Studies,  Rapid   Control 
Prototyping,  PV  Cell   integration,  Pre - Certification,  Different   loads   (variable
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Features high lighted for Typhoon Products 

 

 

 

 

 

Quarbz is  a leading   supplier   of   technical   computing  
software and training systems   for   the   last   39+   years.  
Quarbz’s  customer  list  includes  IITs,  IIITs,  IIMs,  NITs,  
NIELITs,  Govt.  &  Private  Universities  and Engineering 
Colleges, Centers etc. Quarbz is sole authorized distributor 
of  Typhoon-HIL  Switzerland.  Typhoon  HIL  is  constantly 
evolving  in  response  to  the  needs  of  our  customers.  It’s 
important that our product can simulate emerging, cutting -
 edge technologies. Typhoon HIL growing Day by day.

Typhoon HIL, Switzerland is the market and technology  
leader  in  the  rapidly-growing  field  of ultra-high-fidelity
 controller - Hardware - in - the - Loop (C-HIL) simulation 
for  power  electronics,  microgrids  and  distribution 
networks.  Typhoon  HIL  provide  industry  -  proven,  
vertically  integrated  test  solutions  along  with  highest 
-quality  customer  support.  The company  was  founded  
in  2008  and  since  then  has  been  creating  products 
distinguished  by  the  ultimate  ease  of  use,  unrivaled  
performance,  leading-edge technology and affordability.

S. No. Properties HIL 402  
(3rd generation HIL) 

HIL404  
(4th  generation HIL) 

HIL 604  
(3rd generation HIL) 

HIL 606 
(4th  generation HIL) 

Up to 08 processing cores 
2.  Secondary Processor 2x CPU 2x CPU 2x CPU 3x CPU 
3.  Analog I/O per unit 16/16 16/16 32/64 32/64 
4.  Digital I/O per unit 32/32 32/32 64/64 64/64 
5.  Connectivity     

Xilinx ZU9EG Ultra-scale + Zync 
SoC, BGA1156, 4GB DDR4 

Xilinx Zynq 7 SoC FPGA 
Up to 08 processing cores 

1.  Primary Processor Xilinx XC7Z030 Zync SoC 
Up to 04 processing cores 

(3-phsae Busses/Nodes) 

Xilinx ZU4EG Ultra-scale+ 
Zync SoC 

Up to 04 processing cores 

•  FPGAs as the main computational platform to achieve the high-fidelity simulation in the time-step down to 200 / 
•  No requirement of  third-party modeling software toolchains :  Unlike other real-time simulators those having strong  dependency on
     third-party modeling software tool-chains, Typhoon HIL exclusively offers, both  

Real-time  simulator (hardware)

 and software (Schematic
     editor for system modeling  +  HIL  SCADA  as  real-time  interface)  in  a single package, hence  no  hassles  of  signal integrity,  
     maintenance,  warranty,  after  sales  or  license compatibility.  
•   Full  freedom  in  interfacing  the  Controller  Codes  generated  from  third-party  modeling  software  toolchains  : Typhoon  

HIL  software  gives  full  freedom  to  easily  interface  the  Controller  Codes  generated  from  third-party modeling software 
tool-chains (MATLAB/ Simulink, PSIM etc.), if the user  wants to do so. 

•   Permanent software License with Unlimited users : Typhoon HIL exclusively offers permanent software License with unlimited 
users.  

• No need to retransform / reconfigure / port the off-line models for real-time execution. 
•    Typhoon HIL software offers an extensive and rich modeling library developed for intended real-time execution directly on the  
       FPGAs,  thus,  no  need  to  retransformation  /  reconfiguration  /  porting  of  the off-line models for real-time execution purposes.
  •  Signal  Processing  interface  solution  for  easy  control  prototyping  by  way  of  deployment  of  TI  C2000  DSP  controller 

  cards for signal processing. 

World Wide Customers : http://quarbz.com/wp-content/uploads/2022/01/Typhoon-HIL-Customers-List.pdf

HIL Devices Technical Comparison 

 USB Yes Yes Yes Yes 
 Ethernet Yes Yes Yes Yes 
 CAN - Yes Yes Yes 
 RS232 - Yes Yes Yes 
 EtherCAT - - - Yes 
 SFP - Yes - Yes 
 Time Synchronisation (PPS & IRIG-B) - - Yes Yes 

India Customers :

Honeywell India, ABB  Corporate  Research  Center  India,  Schneider  Electric  India,  GE  UPS  India

10.  Minimum Simulation Step 500 nano second 200 nano second 500 nano second 200 nano second 
11.  DI Sampling Resolution 6.2 nano second 3.5 nano second 6.2 nano second 3.5 nano second 
12.  Paralleling NA 04 16 16 

IIT–Kanpur,  IIT–Delhi,  IIT -  Bombay, IIT -  Bhubaneswar, IIT -  Indore, IIT -  Guwahati,  IIT  (ISM)-  Dhanbad, NITTTR – 
Chandigarh,  NIT–Patna, NIT–Karnataka,  NIT–Uttarakhand,  NIT  Srinagar  -   J&K,  NIT-Jamshedpur, MNIT-Allahabad,  AMU–  
Aligarh,  JMI-Delhi,  BIT–Mesra,  CSV  Technical    University,  Raipur,  KKWIEER-Nasik,  Vaagdevi  college  of  Engineering   -  
Warangal,  CEERI–Pilani,   GBPUAT–Uttarakhand, YMCA–Faridabad, VJTI–Mumbai,  VBS–Purvanchal University, KNIT - UP,  
Amrita  Vishwa  Vidyapeetham  – Kerala,  RGIT – Kottayam, CG,  M.J.P  Rohilkhand   University-Bareilly, Vellore Institue   of   
Technology,   Anurag   Group   of   Institutions-Hyderabad.

6.  Switching Frequency 200 kHz 200 kHz 200 kHz 500 kHz 
7.  Detailed Converter Models (1ph/3ph) 12/04 12/04 24/08 24/08 
8.  Average Converter Models (3ph) 20 30 40 60 
9.  Distribution Network Simulation  80+ 80+ 150+ 150+ 
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 Highlights 
• 20 ns PWM sampling 

time. 

• 0.5, 1 or 2 us real-time 
simulation step. 

• Built-in 32 channel 
oscilloscope. 

• Advanced machine 
solver. 

Test what you never could in the Lab  

Typhoon HIL402 environment allows you 
unprecedented control of active and 
reactive power flow, current harmonics 
and grid voltage sources with arbitrary 
magnitude, frequency and phase in just a 
few mouse clicks. 

Unleash the HIL402 
Engage the powerful HIL402 through the hallmark of Typhoon HIL user 
friendly design with industry leading software toolchain. 

• Draw a converter power stage model in the Typhoon HIL schematic 
editor, press compile and run the model with a single click. 

• Verify the performance of your controller through a built-in deep 
memory mixed signal oscilloscope. 

• Execute test scenarios directly from the control center. 

• Automate the verification process with Python script. 

 

 

TECHNICAL SPECIFICATIONS 
 

(A) Hardware: 

 

 

 

4th Generation HIL - High - end performance at an entry level. 

Test Away from Lab 

Application 
This compact, extremely powerful, 4-core HIL will give you all the tools  
you  need  to  test  your  power  electronics  controllers  in  a  wide  range 
 of  applications:  solar  and  wind  power  generation,  battery  storage, 
power quality and motor drives. 

The  HIL402  provides  a  safe,  High  -  Fidelity  environment  for  automatic  
test  and verification of converter's control system. 

a) Processors 
a. Main processor: FPGA with 4 cores 
b. CPU Co-processors: 2 x ARM processors 

b) Configurations Capability: 
➢ Up to four (3ph, 3-level) converter models, simulation time-step down to 500ns (Controller HIL) 
➢ Up to twenty (3ph) average converter models, simulation time-step down to 500ns (Controller HIL) 
➢ Power system simulations of 80+ busses (3ph, IEEE standard with 10µs simulation time-step) 
➢ Inbuilt Analog I/O: 16 inputs, 16 outputs, 16-bit resolution, ±10V, 1 MSPS update rate, ±24V ESD protection.     
➢   Inbuilt Digital I/O: 32 inputs, 32 outputs, 20ns digital sampling rate, 16-bit resolution, DI range (± 
➢ 15V), DO range (0-5V or TTL), ± 24V ESD protection 
➢ Connectivity: USB, Ethernet. 
➢ Input Power supply is 230 Volt, 50Hz. 

c) The simulator support multiple configurations without making any physical changes into   hardware. 
d)  Switching frequency up to 200 kHz. 

While   automotive   and   aerospace   industries   have already  
adopted  model  based  HIL  testing,  power  electronics  
industry  is  only   playing   a   catch   up.   The good  news  is  
that  the  4th  generation  HIL  delivers  the  unprecedented  
model  fidelity needed  for  the  most advanced   motor   drives   
and   automotive  power electronics applications. 

Applications :  

 

(A) Hardware: 
TECHNICAL SPECIFICATIONS 

a) Processors 
a) Main processor: FPGA with 4 cores 
b) CPU Co-processors: 2 x ARM processors 

c) The simulator support multiple configurations without making any physical changes into   hardware. 
d)  Switching frequency up to 200 kHz. 
e) Scalable to multiple units (In case multiple device cascading is required in the future). 

Highlights - What’s new?
1.   Down to 200ns time-step.
2.   Down to 200ns Analog Output update rate.
3.   3.5ns GDS oversampling on all Digital Inputs.
4.   Up to 4 processing cores.
5.   Real-time emulation of non-linear machines with spatial harmonics.
6.   Real-time emulation of semiconductor power losses.
7.   The most accurate Dual-Active Bridge (DAB) converter model.
8.   JMAG-RT FEM electric machine model import.
9.   HIL connectivity exploded: USB3.0, Ethernet, Gb/s serial link, JTAG, General Purpose IO (GPIO).

Typhoon HIL 404 

Typhoon HIL 402 

 ➢  Connectivity : Ethernet, CAN, RS232, GPIO, HSSL, JTAG, USB 3.0
 ➢    Input Power supply is 230 Volt, 50Hz. 

b) Configurations Capability : 
➢ Up to four (3ph, 3-level) converter models, simulation time-step down to 200ns (Controller HIL) 
➢ Up to thirty (3ph) average converter models, simulation time-step down to 200ns (Controller HIL) 
➢ Power system simulations of 80+ busses (3ph, IEEE standard with 10µs simulation time-step) 
➢ Inbuilt Analog I/O: 16 inputs, 16 outputs, 16-bit resolution, ±10V, 1 MSPS update rate, ±24V ESD protection.     
➢   Inbuilt Digital I/O: 32 inputs, 32 outputs, 20ns digital sampling rate, 16-bit resolution, DI range (± 15V), DO range (0-5V   
         or TTL), 3.5ns GDS oversampling, ± 24V ESD protection. 
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TECHNICAL SPECIFICATIONS  

 

 

(A) Hardware: 

Typhoon HIL 604 
Typhoon  HIL604  real-time  power  electronics  emulator  is  an  ideal  tool  for  development,  testing,  optimization,  and quality 
assurance of grid connected converters (i.e. PV, wind, active filter), automotive converters, electric propulsiondrives, micro-grids, and 
industry automation. HIL604  provides  the  most  comprehensive  environment  for  design  and  testing  of  controllers  for  micro  -  
grid  power electronics converters. TyphoonLink-Gigabit per second serial link-enables seamless connection of 16 HIL604 units into 
one unified HIL system that can simulate more than hundred power electronics converters.

a) Processors 
a) Main processor: FPGA with 8 cores 
b) CPU Co-processors: 2 x ARM processors 

b) Configurations Capability: 
➢ Up to eight (3ph, 3-level) converter models, simulation time-step down to 500ns (Controller HIL) 
➢ Up to forty (3ph) average converter models, simulation time-step down to 500ns (Controller HIL) 
➢ Power system simulations of 150+ busses (3ph, IEEE standard with 10µs simulation time-step) 
➢ Inbuilt Analog I/O: 32 inputs, 64 outputs, 16-bit resolution, ±10V, 1 MSPS update rate, ±24V ESD protection.     
➢   Inbuilt Digital I/O: 64 inputs, 64 outputs, 20ns digital sampling rate, 16-bit resolution, DI range (± 15V), DO range          
        (0-5V or TTL), ± 24V ESD protection

c) The simulator support multiple configurations without making any physical changes into hardware. 
d)  Switching frequency up to 200 kHz. 
e) Scalable to multiple units (In case multiple device cascading is required in the future). 
f) Option for Time synchronization i.e.PPS and IRIG-B inputs.   

 
 
 
 
 

The perfect balance of speed, power and flexibility. 

Typhoon HIL 606 

What’s New? - Built for the most demanding applications with future-proof connectivity options. Plug and Play Upgrade Down to 
200ns time-step Down to 200ns Analog Output update Rate 3.5ns GDS oversampling on all Digital Inputs 24 Detailed DER Models 
(3ph) M.2 Slot for long-term Data Acquisition Back Panel Connectivity (4x Ethernet, 2x EtherCat, 2x CAN FD, 2x QSFP) 
 

Approach physical tests of your control system with confidence. With the speed of our latest 4th generation devices, together with 
the  power  of  our  6-series,  8-core  processors,  you  can  control  more  high-fidelity  models  than  ever  before.  And  with  new  unique 
connectivity options, your controller won’t know the difference between your test models and the devices in the field, no matter your
 use case. 

- 4th Generation HIL  

TECHNICAL SPECIFICATIONS 
 A) Hardware: 

a) Processors 
a) Main processor: FPGA with 8 cores 
b) CPU Co-processors: 2 x ARM processors 

c) The simulator support multiple configurations without making any physical changes into hardware. 
d)  Switching frequency up to 200 kHz. 
e) Scalable to multiple units (In case multiple device cascading is required in the future). 
f) Option for Time synchronization i.e.PPS and IRIG-B inputs.   

Robustness meets speed with future-proof connectivity options. 

Introducing the HIL606. Now you have the speed you love from our latest 4th generation devices together with the power of our 
6-series, 8-core processors, balanced with the flexibility you require to connect to the devices you need. 
 

 ➢   Connectivity: Ethernet, USB 2.0, CAN, RS232, High speed serial link, Time synchronization
.        ➢    Input Power supply is 230 Volt, 50Hz. 

b) Configurations Capability: 
➢ Up to eight (3ph, 3-level) converter models, simulation time-step down to 200ns (Controller HIL) 
➢ Up to sixty (3ph) average converter models, simulation time-step down to 200ns (Controller HIL) 
➢ Power system simulations of 150+ busses (3ph, IEEE standard with 10µs simulation time-step) 
➢ Inbuilt Analog I/O: 32 inputs, 64 outputs, 16-bit resolution, ±10V, 1 MSPS update rate, ±24V ESD protection.     
➢   Inbuilt Digital I/O: 64 inputs, 64 outputs, 20ns digital sampling rate, 16-bit resolution, DI range (± 15V), DO range        
         (0-5V or TTL), ± 24V ESD protection
➢   Connectivity: Ethernet, EtherCAT, CAN, FDCAN, RS232, GPIO, HSSL, JTAG, USB 3.0, SFP, QSFP, IRIG-B. 
➢ Input Power supply is 230 Volt, 50Hz. 
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Typhoon HIL - Microgrid Testbed 
Solar  and  wind  power  generation,  as  well  as  battery  storage,  are  all  part  of  today’s  microgrids.  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.

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.

How does the C-HIL Microgrid Testbed Work? 

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-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. 

A New Benchmark in Protection Testing 

AC Microgrid 
The  Microgrid  Library  toolbox is designed to provide you with realistic  component-level building  blocks  that  can  be easily  used  
for  system-level  modeling  and  real-time  microgrid  controller  (MC)  testing.  Converter-based  library  components  come  in  two 
varieties:  switching  and average. 
DC Microgrid 
A  microgrid  is  an  electrical distribution  system  with  a  set of  interconnected  consumption sources  (energy  consumers, batteries,  
etc)  and  distributed generation  sources  (renewable energy  sources,  batteries,  etc) that  operate  as  a  single controlled source within 
clearly defined electrical boundaries.  
Protection 
Validate relay parameters and test the entire  protection  layer  against  short circuits, phase losses, overvoltage, low and  overvoltage  
ride  through as well as component failures. Connect  the physical protection relays to your real- time replica of the microgrid  on  the 
signal, power, and communication level. Using Typhoon API and  Python scripting,  execute  complex  scenarios and  fully  automate  
your  testing processes. The  same  environment enables  you  to  conduct  a  sensitivity analysis  of  the  whole  system  in  real- time. 
Communication  
Develop  and  validate  the  full compatibility  of  your  system components  as  soon  as  in  the development phase. With our support for
 a  wide  array  of  communication  protocols,  you  can  maintain  maximum  efficiency  even  when  developing  complex  system  
architectures. Interface  the  testing  environment directly  with  your  chosen  PLC  or hardware  control  to  validate  your complete 
control automation process. The  protocols  we  support  include: Modbus, IEC61850, C37.118, CAN Bus, Ethernet  Variable  Exchange,  
DNP3,  … and  more.  Contact  our  sales  team  for answers for your specific use case. 
P-HIL Capabilities 
What is P-HIL Microgrid Testbed?  
Adding  high-bandwidth  power  amplifiers  makes  it  possible  to  test  grid  connected  converters  and  their interaction with the 
virtual  grid  components  by  establishing  a  high-speed  high-fidelity  feedback  loop  with the  main  Microgrid  Testbed, enabling a 
360° testing  of any power electronics device. 

Simulation capacity 

Analog I/O  

up to 80 DERs time-step 
Recommended configurations      BASIC     PRO     ULTRA  

down to 200/500ns down to 200/500ns up
 to 450 busses (3 phase) 
time-step down to 10µs 

up to 24 DERs, time-step 
down to 200/500ns 

up to 40 DERs time-step 

up to 750 busses (3 phase) 
time-step down to 10µs) 

up to 1500 busses (3 phase) 
time-step down to 10µs 

288 channels 480 channels 960 channels 1
MSPS sample rate 16 1 MSPS sample rate 16 bit 

resolution 
1% accuracy 

bit resolution 
1% accuracy 
LV +/- 10V  LV +/- 10V 

 HV +/- 350V four quadrant 
LC +/- 50 mA  LC +/- 50 mA 

 MC +/- 500 mA 
 HC +/- 3A four quadrant

1 MSPS sample rate 16 bit 
resolution 
1% accuracy 
LV +/- 10V 
HV user defined LC
 +/- 50 mA MC 
user defined HC 
user defined 

20ns DI sampling resolution 
7ns resolution PWM modulators 

20ns DI sampling resolution 
7ns resolution PWM modulators 

Digital I/O       384 channels         640 channels         1280 channels 
20ns DI sampling resolution 
7ns resolution PWM modulators 

Supported Protocols                       Variable Ethernet Exchange, Modbus, IEC61850, User Defined
Connectivity                                      USB, Ethernet/IP, CAN, RS232, Time Synchronization 

Microgrid Testbed Configurations 

HIL  Microgrid  Testbed  allows  you  to  connect  and  communicate  with  your  actual  hardware relays.  With 
Typhoon  HIL  API  and  Python  scripts,  you  can  fully  automate  testing  against  short  circuits,  phase  losses, 
overvoltage’s, low and over voltage ride troughs and component failures. Furthermore, HIL Microgrid Testbed 
allows you to  conduct  a  sensitivity  analysis  of  the  whole  network in  real-time.  With  protection relays  and all 
control components being real, and with the unparalleled accuracy of Typhoon HIL’s industry-proven advanced 
numerical modelling algorithms.

What is a HIL Microgrid Testbed? 

HIL Microgrid Testbed has identical control system as a real microgrid, only thepower hardware is digitized within the HIL devices.
 High fidelity models of DER and distribution system hardware, comprising smart inverter hardware, PV panels, batteries, transformers, 
generators, switches, cables, active and passive loads etc. are simulated on ultra-low latency Microgrid testbed with time steps as low as 
500ns. 

Controller Hardware in the Loop testing of Microgrid Control Systems.
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Plug-and-play connectivity with 
Typhoon HIL devices.
Size: 19”, 6U  

➢ 32 AO channels  

•    16 x high voltage, ±183.3 V  
•    16 x high current, ±2A  

➢ 16 AI channels   
•    16 x current, ±40 mA   
 •    16 x voltage, ±10 V 32 D
        IO channels   

HIL Connect 
Universal Interface 

HIL Connect 
Woodward easyGen 3500 genset controller  

Highlights  

Plug-and-play connectivity with 
Typhoon HIL devices  
Size: 19”, 6U 

ECU Modbus RTU (slave) communication for 
SCADA and external control  
*Requires HIL Connect Universal interface 

➢ Typhoon HIL compatible model 
➢ True RMS voltage and current sensing   
     (gen, bus and mains).
➢  CAN network communication/control to engine 

HIL Connect 
Protective relays (ABB REF615 / 
SEL 751 relays) 
Plug-and-play connectivity with 
Typhoon HIL devices  
Size: 19”, 6U 
Highlights 
Typhoon HIL compatible model Protective 
functions :   
•   Overvoltage                 •   Overcurrent 
•   Undervoltage               •   Undercurrent 

HIL Connect
AIT Smart Grid Controller 
Plug-and-play connectivity with 
Typhoon HIL devices  
Size: 19”, 6U  

Highlights  
Typhoon HIL compatible model  
Smart grid (PV, ESS, Harmonic filters 
and FACTS) and microgrid control platform.  
SunSpec compliant  
Standalone Power Panel GUI for AIT SGC control. 
Built in host PC with an interactive 
Touchscreen display. 

HIL Connect 
Enerdrive ISUVOC controller  
Plug-and-play connectivity with 
Typhoon HIL devices  
Size: 19”, 6U 
Highlights 
Typhoon HIL compatible model  
Voltage control and Active filter operating modes. 
Standalone PowerPanel GUI for ISUVOC control.  
Built in host PC with an interactive 
Touchscreen display. 

HIL Connect 
EPC Power Battery Inverter Controller  
Plug-and-play connectivity with 
Typhoon HIL devices  
Size: 19”, 4U  
Highlights  
Typhoon HIL compatible model  
Battery inverter controllers  
Sunspec compliant  
Fully supported by manufacturer EPC Power  
Fully configurable via EPC user interface 
application 

HIL Breakout Board HIL Launchpad
Features

HIL Calibration CardHighlights:-

HIL Connect Measurement terminal 
Plug-and-play connectivity with 
Typhoon HIL devices, Size : 19", 4U
12 Analog inputs: 

8 Analog outputs: 
Voltage range ±10V 
Accuracy ±0.1% 

6 Analog Inputs: line voltage range ± 650V 
6 Analog Inputs: line current range ±25A 

16 digital channels (8 DI + 8 DO)  

LaunchPad  Interface  is  the  way  to  go  for 
those  who  want  to  accelerate  the 
development  of  Power  Electronics 
applications for Texas Instrument family of  
DSPs.  Typhoon  HIL  emulates  power stage 
of  a  PE  device  that  includes  power 
converters,  electrical  machinery,   filters,  
electrical   grid,   PV   cells,   passive  
elements,   etc.   with   1μs   overall   time 
resolution. 

Onboard  192  pin  snap-in  terminal  dramatically  
simplifies  the  wiring  between  your  control 
hardware  and  your  HIL  system.  As  soon  as  the  
system  is  up  and  running  there  are  192  test 
terminals  for  easy  access  to  all  the  interface 
signals:  firing  pulses,  control  feedback  signals  and 
other analog/digital I/O signals. 

•   < 1 LSB offset error on all HIL60x analog 
channels  
•   < 0.1% gain error on all HIL60x analog 
channels
•   One-click calibration 
•   Maintenance free calibration device

HIL DS Interface
The  HIL  dS  Interface  Type-B  provides  a  pin-to-pin 
compatible  interface  between  all  Typhoon  HIL 
emulators  (4-Series  and  6-Series)  and  the  dSPACE’s 
MicroLabBox,  top  panel  variant,  as  well  DS1103 
controllers.

More 
Coming Soon...

Typhoon HIL Accessories
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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. 
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➢ All the switching components in library have Internal or external both control option during modeling for HIL simulation. 
➢ Ability to run Plant simulation without controller if required. 
➢ High resolution built-in real time signal monitoring oscilloscope with at least 16 channels. 
➢ All supported solvers (based on different applications) are available with modelling software. 
➢ Scripting Environment based on python.   In-built API for automation as well as for communicating with other software 

for co-simulation etc. 
➢ Option for importing code generated for controller from other simulation software like MATLAB, Simulink, LabView, 

PSIM etc. 
➢ Option for importing .dll files generated from PSCAD, EMTP, PSSE-DIgSIlent etc. 

Modelling  Software  with  Real  Time  Interface  :  It  is  not  dependent  on  any  third  party  simulation  software.  It  has  its  own 
simulation software with following specifications. 
➢ Permanent software license for modelling as well as for Real-time Interface with unlimited number of users. 
➢ Academic premium toolbox package with Graphical User Interface (GUI). 
➢ Modeling environment for plant as well as Signal Processing with embedded library of components with inbuilt, i) 

Converter  toolbox,  ii)  Microgrid  toolbox,  iii)  Power  System toolbox,  iv)  Signal  processing  toolbox,  v)  Test  Suite  and vi) 
Communication toolbox having IEC61850, UL 1741, CAN Bus protocol, Ethernet, DNP3, MOD Bus protocol etc. 

➢ 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 Library Toolboxes and Components 
Signal Processing 

Toolbox 
Microgrid Toolbox 

Transmission 
Line Toolbox 

Transformer 
Toolbox 

Converter Toolbox Sources Toolbox 

Ports System 
Test Suite 
Toolbox 

Machines Toolbox Contactors Toolbox 
Circuit Breaker 

Toolbox 

Measurement 
Toolbox 

Passive 
Components 

Toolbox 

Power System 
Toolbox 

Power 
Measurement 

Toolbox 

Communication 
Toolbox 

 

 

Schematic Editor  
Designed by engineers for engineers. One editor to do it all and model it all 
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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.
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Expand your knowledge, Enhance your skills and test freely and relentlessly! 
 

 Software Key Features : -  
 

Environment : 

HIL Software Tools : 

 

Simulation Capabilities : 

Others :  

Area of Application 
 

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 

 

List of Suggested Labs 

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

1.   Basic Electrical Engineering Lab 12.   Electrical Drives Laboratory 

2.   Networks and Systems Lab 13.   Smart Grid Lab 

3.   Electrical Machine Laboratory 14.   Renewable Energy Laboratory 

4.   Electrical Machine Drive Lab 15.   HIL Switch Gear and Protection Lab 

5.   Control System Lab 16.   Micro Grid Laboratory 

6.   Advance Control Systems Lab 17.   Electric Vehicle Lab 

 

 

Typhoon HIL Proprietary modeling environment for high-fidelity real time 
simulation of power electronics and highly dynamic power systems. 
Schematic Editor
HIL SCADA 
Python Based Script Editor 
Waveform Generator Signal 
Analyzer 

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
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

. 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, Ethernet, OPC, Profinet, SFP Simulation Link

 

 

MMC Studies PHIL (Power Hardware in 
Loop Studies)

Biomedical Application Power Quality Studies,
Aerospace

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. 

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

License :

 Toolboxes :

  

7.   Power Electronics Laboratory 18.   Smart Grid Lab 

8.   Advance Power Electronics Laboratory 19.   Energy Management Systems Lab 

9.   Power System Laboratory   20.   Data Management Lab 

10.    Power Quality and FACTs Lab   21.   Co-simulation Lab 

11.   Power System Optimization & Analysis Lab   22.    Minor & Major Projects 
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With    any    of    Typhoon   HIL   real-time    devices,    you    are   getting   a   real-time  calculation   of  
switching   and   conduction   losses    in    semiconductor   switches. This    allows    you    to   precisely   
estimate    converter   losses  and    temperatures   with  firing   pulses   coming   from   a  real   production   
controller,  giving  you  the  ability   to cover  all   imaginable  operating  conditions and load cycles. Accurate
 thermal   behavior  information   can  be   one   of   the  most   valuable  inputs for converter reliability 
assessment. 

Get insight into switching and conduction losses for 2-
 and 3-level converters.
Semiconductor  losses  are  specified  by  user-provided  multi
- dimensional  lookup  tables  obtained  from  manufacturer  
data  or  experimental  measurements.  Loss  calculation  is 
supported for most 2-level  and  3-level  converter  modules.  
Both  switching  and conduction losses are supported.

Emulate  the  behavior  of  thermal  capacity 
elements 
Dedicated  thermal  modeling  components  in  the 
signal  processing  library  provide  an  easy  way  to 
create  realistic  thermal  models,  feed  them  with 
calculated  losses  and  obtain  temperatures  of 
interest.
Thermal models can run at short simulation steps 
allowing them to accurately simulate low thermal 
capacity elements like semiconductors junctions.

Typhoon HIL - Applications 
Power Electronics 
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Linear flux-inductance; Flux saturation; Spatial effects; All are emulated. 

Emulate any machine model 

The key to emulating various types of flux and spatial effects 
The Machine Solver is  an FPGA module that  simulates a particular machine model.  It  performs all  of  the 
associated state space calculations with the same time step as the external circuit (typically 1 µs). 
Besides the standard machine models with a linear flux-inductance relationship, the Machine Solver 
allows you to simulate models with flux saturation. Spatial effects are also emulated. Such properties 
are parameterized and incorporated in the model in the form of a lookup table. Additionally, the Machine 
Solver generates feedback signals for your controller, specifically: 

Incremental encoder Sine encoder Resolver Absolute encoder protocol 

Electrical Machines and Drives 
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HIL for Battery Management System Testing 

 
 

 
 Test automation with HIL 

HIL for High-Fidelity EV and e-Mobility 

➢ Automate all the control software testing on your C-HIL platform: from ECU software testing to vehicle software integration. 
➢ Use Typhoon-Test IDE to easily write Python and PyTest based tests for your controller under test. 
➢  PyTest library is supported by Typhoon-Test IDE and makes test automation a simple and efficient task. 
➢  Use the intuitive graphical user interface to create tests and define test steps.Run tests with a click of a button; follow the progress in
      run-time. 
➢  Use  3rd party  test  design  and  management  tools  (e.g.  ECU-  Test,  Exam, Test-Stand) that seamlessly interface with HIL via our   
     ASAM XIL  -   MA compliant API. 

➢ Unleash ultra-high fidelity full switching power converter models w/ down to 
200 ns real- time simulation step and 3.5 ns digital input oversampling to 
enable unparalleled precision. 

➢ Simulate next-generation drive train with low-bandgap semiconductor 
switches (SiC, GaN) and PWM frequencies exceeding 300 kHz. 

➢ Simulate (MOSFET and IGBT) losses in real-time with calculations for every 
semiconductor switching transition. 

➢ Visualize/measure/record all signals with high - resolution scope/capture 
including switch transitions with resolution down to 200 ns. 

➢ Drag and drop components from the library: from 2-level and 3-level converters 
to flying capacitor and multi-level topologies. 

➢ Deploy true high-fidelity electric machine models that include saturation effects and spatial harmonics running down to 200 ns time-step 
with run-time machine fault injection. 

➢ Import machine parameters directly from FEM tools like JMAG. 
➢ Simulate electric machine with coupled thermal models. 
➢ Simulate multiphase machines with 3, 6, 9, or more phases. 
➢ Machine models natively support accurate position/encoder feedback. 

HIL for Electric Drivetrain

HIL for Onboard Chargers 
➢  Simulate  your  DC/DC  power  converters  switching  at  300+  kHz:  Dual  Active  Bridge  

(DAB),  LLC  resonant  full-bridge  (LLC  FB),  and  LLC  resonant  half-bridge  (LLC  HB) 

converters and more. 
➢ Easily simulate parallel configurations and multiple DC/DC converters. 

➢ Simulate CAN bus communications in your HIL with one click. 

➢ Use the high-resolution scope/capture to observe/measure/record every 

     signal, every switch transition in full resolution 

➢ Simulate with high-precision switch losses (conduction  and switching) and thermal models. 

➢ Use DC/DC HIL models for vehicle software integration tests. 

➢ With the scalable Typhoon  HIL architecture, you can simulate batteries on the cell

      level even with hundreds of cells. 

➢ Simulate lithium-ion (Li-ion), nickel-cadmium  (Ni-Cd), or self-defined 

     batteries. 

➢ Perform high-fidelity simulations of current spikes and voltage drops. 

➢ Create testing setups for low voltage battery setups with 24 V or 48 V; or 

      high voltage batteries with 1000 V or more. 

➢ Accurate shunt simulation measurements can be included. 

Test, develop, and integrate automotive power electronics control software with Typhoon HIL. 

Our  Hardware  in  the  Loop  (HIL)  solution  was  tailor-built,  without  any  compromises,  for  the  design  and  testing  of  power  
electronics controllers  for  Electric  Vehicles  (EV),  e-Mobility,  and  power  converters.  HIL  solutions  for  EV  drivetrains,  electric  
vehicle  stationary  equipment  (EVSE)  such  as  fast  DC  chargers,  onboard  vehicle  chargers,  DC/DC  converters,  hybrid  drivetrains, 
batteries,  and  fuel  cells…  –  we  have  done  it  all.  All  applications  of  e-Mobility,  for  thingies  that  drive,  swim  and  fly.  Unleash  the 
Typhoon HIL Advantage to test, design, verify and validate (V&V) your automotive control software. 
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Battery  Energy  Storage  Systems  (BESS)  are  becoming  central  to  reliable  and  high- quality  power  delivery. 
Maximizing the value of BESS means pushing BESS control to its limits WITHOUT sacrificing battery life. Controller 
Hardware in the Loop (HIL) real- time simulation lets you perform high-fidelity tests on every level of your 
BESS Controllers at every level to ensure you meet your client’s needs. 
   A  wider  test  coverage,  including  full  system-level  operation,  extreme  voltage  conditions,  faults,  and 

communication layer tests; 
 
  

Time and money savings compared to Power HIL (PHIL) testing. 
With FPGA, ARM processors, and paralleling capability built-in, the Typhoon HIL Platform  empowers  you  to  
build  high-fidelity  real-time  simulation  models  of batteries and their power electronics converters. 

 On top of this, our pre-built, drag-and-drop battery models and HIL Compatible converter models means more
time focusing on testing your own innovations, such as a 200ns time-step behavioural analysis of a single car 
battery, or a grid storage system with dozens of batteries and inverters using generic “black-box” control or, just
import your own model directly from Python, Matlab, or other modelling systems using our software. 

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. 

Energy Storage 

Renewables 
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Time-domain  Electromagnetic  Transients  Program 
(EMTP) type simulation. 
Our small time-step simulation enables high-fidelity 
simulation of all power devices including 
inverter-based DERs. 
Our detailed library of Virtual DER models allows you
 to interface your designs with a high-fidelity digital 
model of the power system executed on 
ultra-low-latency real-time emulators and harness 
the benefits of test-driven development. Validate  relay  parameters  and  test  the  entire  protection layer  against  short  circuits,  phase  losses,  overvoltage’s,  low  and  overvoltage  ride  through  as well  as  component failures.  Connect  the  physical  protection  relays  to  your  real-time  replica  of  the microgrid  on  the  signal,  power,  and  communication  level.  Using  Typhoon  API  and Python  scripting,  execute  complex  scenarios  and  fully  automate  your  testing  processes.  The  same  environment enables  you  to  conduct  a  sensitivity  analysis  of  the  whole system in real-time.     

Insert  Sag,  Swell, 
Harmonics  using  API 
test  relentlessly.  Test 
with standard scenarios 
like  LVRT,  HVRT,  LFRT, 
HFRT,  IEC61850, 
UL1741 etc. 

Power System & Protection 

Power Quality 
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Hardware In-The-Loop Real-Time Emulator

Controller Platform

Teaching Modules.

In  photovoltaic  systems,  power  electronics  converter  are  one  of  the  key  components,  as  they  directly  interface  one  or multiple  PV
panels  with  the  electrical  utility  grid.  Design  and  testing  of  control  SW/FW/HW  for  these  converters  is expensive and time 
consuming due to :

Direct power connection to the grid (high- voltage, high power ) ; 
Difculty of emulating PV panels (including dynamic solar irradiation shading efects, PV faults etc.)

..

Variable  speed  drives  are  becoming  ubiqui-tous.  However,  design  and  testing  control  systems  next  to  a  spinning machinery 
is  neither  safe  nor  pleasant  experience.  HIL400  system  with Texas Instruments  family  of  DSP  control-lers  integrated  in  Typhoon 
HIL  DSP  Interface  provides  safe  yet  high-fidelity  environment  that  can  be  used  by  novice students as well as experienced 
engineers.

V/f controls, 
Vector control, and 
Sensorless control.

Sensor faults 
Machine faults (open and short circuit)
Converter switch faults
Machine parameter variations.

.. ...

A range of induction machine control algorithms can easily be 
designed, optimized and tested, i.e.:

In addition, we enable testing against diferent operating conditions, 
faults, and parameter variations, such as:

.
.

• Dynamic load torque specifcation, 
     via drive cycle specifcation. 

• Converter switch faults 
• Machine parameter variations 

• Sensor faults 
• Machine faults (open and short circuit)

Our teaching modules span a spectrum of applications from wind turbines, photovoltaics to motor control, 
hybrid/electric vehicle drives, and power supplies. From beginners to experienced professionals, users can  adjust the 

level of technical detail and complexity, according to their needs.

Photovoltaic Converters

Induction Motor Drives

Permanent Magnet Motor Drives
Permanentmagnet machines are widely deployed in high-power variable speed wind turbine systems, due to their high power density and
 performance.  In  addition,  PM  machines are  used  in  automotive  and  industry  automation applications.  HIL400  system  with  Texas 
Instruments  family  of  DSP  controllers  integrated  in  Typhoon  HIL  DSP  Interface  provides  comprehensive  and  completely  safe,  yet 
high-fidelity environment that can be used by novice students as well as experienced engineers to develop, optimize, and test variety of 
control strategies.
These operating scenarios include :

Typhoon_HIL General Brochure
Rectangle

Typhoon_HIL General Brochure
Line



Naval Power System Design

Typhoon HIL: Flight Simulator for Power Electronics and Power Systems

HIL Connect Interface System
Directly interface your industrial controller to Typhoon HIL real-time emulator without any 

modifcations tothe controller hardware or software or firmware.   
HIL model

HIL Connect

24V
Digital inputs

Vbus Vbus

DC+

A

IU

IV

IW

LU

LV

LW

RU

RV

RW

B

C

DC-

V
+

Vbatt V
+

200V
Voltage output

1A 
Voltage output Analog output

200V

The  Typhoon  Marine  Microgrid  Testbed  is  a  scalable,  integrated,  high-fidelity,  real-time  HIL  system  which  can  be 
readily scaled with up to 128 cores of processing power.  Our industry leading 500 ns simulation time step and 20 ns 
data sampling rate provide unmatched dynamic simulation and modeling of the Shipboard Microgrid,  including  pulse
 load  and  multi-physics  interactions,  in  order  to  identify  and  resolve  system interoperability issues early in the 
design  process.  Our  system provides  a  game-changing  capability  for  more  efficient  and  effective  design  and  testing 
throughout the systems engineering lifecycle. 

Navies  and the  merchant  marine  are  rapidly  moving to  purely  electric  loads  and distributed energy resources  aboard 
ship. As this transition challenges traditional design and testing methodologies, Hardware-In-the-Loop (HIL) and Digital
Twin technologies are becoming indispensable tools. 

These  ultra-high  fidelity  real-time  simulators,  with 
nanosecond resolution and microsecond integration time  
steps,  emulate  smart  inverters,  distributed  energy 
resources  (DERs),  microgrids,  and  power  systems  with
 unparalleled accuracy.

This  enables  new  generations  of  engineers,  defined  by 
pervasive  gaming  experiences,  satisfy  their  need  for 
interactive and fully immersive environment. This enables  
them  to  effortlessly  learn  intricateins  and  outs  of  power 
electronics and microgrids.

Applications Ease of Interfacing with HIL
Our ultra-high fdelity real-time emulators enable  comprehensive
test  and  verifcation  of  control  systems  in  Hardware-in-the-Loop
(HIL)confguration  where  real  controller is “in the loop” with the
 emulator. However, to conclusively test, verify, and finally certify
power electronics controller  system  in  HIL  confguration  it  is  
critical that  the  controller  (Device  Under  Test)  is  not  modifed  
in any  way.  Our  HIL  Connect  is  designed to  support all types  
of power elec-tronics controller interfaces.

Typhoon  HIL  Connect  Interface  System  enables  
seamless   interfacing   of  any  power  electronics  
controller system  to  the  Typhoon  HIL  family  of  
real-time emulators.Its  modular  signal  conditioning 
 architecture  enables  our  engineers  to  rapidly 
customize it to match your  industrial controller I/O 
interfaces  such  as:  current  sen-sors,  voltage  sensors, 
fiber optic transceivers, contactors, and temperature  
sensors.

Conduct HIL Trials to Overcome the Complexity of Next-Generation 
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LIEBHERR
Typhoon HIL ultra-high fidelity Hardware in the Loop simulator enables complete testing of next generation

 off-highway diesel-electric trucks

Christian Engst
Control and Software Design Engineer
Liebherr-Components Biberach GmbH

www.liebherr.com

Energetic Macroscopic Representation (EMR) 

Award Winning Senior Design Project

Prof. Subhashish Bhattacharya
ABB Professor of Electrical and Computer 

EngineeringNorth Carolina State University

Controller Design for Three-Phase Power Conditioner.

“Typhoon HIL is an ideal development environment for design and testing of grid connected
 converters. It enables students to focus on the design and testing of control systems without 
the need for expensive and dangerous high-power lab. HIL was the key in this project that 
helped undergraduate team win the best NCSU Senior Design Project.

"Typhoon HIL is very easy to use, has a great technical
 support,  and  in  all  relevant  parameters  completely  
satisfies  all  our  needs  for  HIL  testing  and automatic
 verification  of  control  systems  for  our  largest dump 
truck’s diesel-electric drive system."

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. 

Dr. Andreas Dittrich
Enerdrive CEO

“Typhoon  HIL  emulator  with  OEM  
controller makes  an  ideal  developm-
 ent  environment which combines:

Real  Control  Signals,  in  real  time 
with  “real  hardware.”  Which  is  as 
easy  to  operate  as  a  “software  
simulation  package.  ”  HIL  must 
have  for  every  Power  Electronics 
Engineer.

Enerdrive Testing Distribution Transformers

Ultra High Fidelity Emulation
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 NITTTR - CHANDIGARH 

University of Houston,
Dr. Kaushik Rajashekara,
Professor,
Department of Electrical & Computer Engineering, 

                                   ▪   Woodward genset controller
             ▪   HIL Connect    

Application               ▪   Terrestrial microgrids 

Units used                ▪   3xHIL604 

In the loop                ▪ SEL 751 Relay

Success Story          ▪ Terrestrial Microgrids 

Units Used • 10xHIL604 

In the loop • 5 dSPace controllers 

Success Story • Resilient self- Microgrids 

Application  • Terrestrial microgirds 

Indian Institute of Technology, Kanpur National Institute of Technical, 
Teachers,Training & Research, 
Chandigarh

UT Arlington 
University of Texas Arlington 
Department of 
Electrical Engineering
Ali Davoudi, Professor

Indian Institute 
of Technology, 
Bombay

Microgrid Testbed        
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NITK Surathkal, Dept. of Electrical 
and Electronics Engineering, 
Karnataka, India

Implementation of Stationary and Synchronous 
Frame Current Regulators for Grid Tied Inverter 
using Typhoon Hardware in Loop System

C. S. Goli 
M. Manjrekar 
P. Sahu 
A. Chanda 
S. Essakiappan

University of North 
Carolina at Charlotte, USA

Impact Analysis of Single Line to Ground Fault 
on Industrial Loads Using Typhoon HIL

R. R. Kanna 
R. R. Singh 
D.  A. Dominic

VIT University, India

A Multi HIL-Based Approach for Real-Time 
Phasor Data Monitoring Using Phasor 
Measurement Unit

R. Kumar 
S. K. Sahu 
D. Ghosh 
S. Chakraborty

Birla Institute of Technology, Mesra,
 India

Demo Abstract: A HIL Emulator-Based 
Cyber Security Testbed for DC Microgrids

M. Liu 
Z. Jin 
J. Xia 
M. Sun 
R. Deng 
P. Cheng

Zhejiang University, Hangzhou, 
China

Typhoon HIL Real-Time Validation of 
Permanent Magnet Synchronous Motor’s 
Control

T. Moldovan 
R. Inţe 
R.-O. Nemeş 
M. Ruba 
C. Marţiş

Technical University of Cluj- 
Napoca, Cluj-Napoca, Romania

Effect Of Inverter-Interfaced Distributed 
Generation On Negative Sequence Directional 
Element Using Typhoon Real- Time Hardware In 
The Loop (HIL)

O. Adeosun 
M. F. Rahman
E. Shoubaki 
V. Cecchi 
M. Manjrekar

University of North Carolina at 
Charlotte, Charlotte, NC, USA

Implementaçao  de  Modelo  de  Falta  de  Alta 
Impedância  para  Aplicaçao  em  Simulaçoes 
Digitais em Tempo Real

J. A. Cassol 
A.  Wontroba 
F. G. K. Guarda 
A. P. de Morais

J. H. Enslin 
K. Burkes

M. Nazir Clemson University, North 
Charleston, SC, USA

Savannah River National Laboratory, 
Savannah River Site, Aiken, SC, USA

2021 

2021 

2021 

2021 

2021 

2021

2021

2021 Hybrid Bypass Protection of Hybrid Smart 
Transformers for Advanced Grid Support

2021 

2021 

2021 

Quadcopter modeling and control using 
Controller Hardware-In-the-Loop

L.  T.  de  Oliveira 
K.  S.  V.  Costa  
K. M.  Portella  
L.  V. Bellinaso 
F. de M.  Carnielutti  
D.  D. Moraes

Universidade Federal de Santa 
Maria Santa Maria, Brazil

DBServer Digital Services Porto 
Alegre, Brazil

Current-limiting Virtual Synchronous 
Control and Stability Analysis 
Considering DC-link Dynamics Under 
Normal and Faulty Grid Conditions

S. Dedeoglu 
G. C. 
Konstantopoulos 
H. Komurcugil

The University of Sheffield, 
Sheffield, UK
 
Dept. of Computer 
Engineering, Eastern 
Mediterranean University, 
Turkey 

On the implementation of a FRT strategy 
for grid-forming (GFM) converters under 
symmetrical and asymmetrical grid faults

R. Rosso 
S. Engelken 
M. Liserre

ENERCON GmbH, Aurich, 
Germany
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2021 DER Anti-Islanding Protection Advancements      
                  for Utility Engineers

J. W. Smith Georgia  Institute  of  Technology, 
Atlanta, GA, USA
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