Typhoon HIL

2025.3 Software
Release Highlights

IEC 61869 Sampled Values protocol
Communication interface updates
Battery Cell Emulation HW support

Additional features
g FMU Import updates
g Code Editor autocompletion

TyphoonSim updates
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IEC 61869 Sampled Values protocol

New communication protocol in the Grid Modernization domain

[0  Standardization of IEC 61850 SV communication protocol for {1 s svooo|
Publisher SV Subscriber 4 b
low power instrument transformers (LPIT) IEC ol ;
. . . . . . iv m:: IEC 61869 SV Setup f
[0  New communication protocol that improves digital substation e o
testing capabilities
[ | IEC 61 869 SV PUbIISher Component (IEC 61869 SV Publisher1) properties X
. IEC 61 869 SV Setup Implements IEC 61869 SV protocol publisher functionality.

General ~ ASDU  Signal Quality =~ Dataset = Configuration

B |EC 61869 SV Subscriber Contare e compenent s 0 1. v | SRR
[0  Configuration of SV Publisher using standard IEC 61850 files

(.icd, .ied, .scd, .scl, .cid)

OK Cancel
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https://www.typhoon-hil.com/documentation/typhoon-hil-software-manual/References/iec_61869_sampled_values_protocol.html#doc__section_edv_ncz_ddb
https://www.typhoon-hil.com/documentation/typhoon-hil-software-manual/References/iec_61869_sampled_values_protocol.html#doc__section_zbx_vby_ddb
https://www.typhoon-hil.com/documentation/typhoon-hil-software-manual/References/iec_61869_sampled_values_protocol.html#doc__section_mzj_4cz_ddb

IEC 61850/ 61869 SV Updates

New message monitoring options

[0 New ports added for monitoring of SV message fields on SV Subscribers
B smpCnt- Index of the Sampled Values message

B smpSynch - Defines the synchronization mechanism of the clock used for

receiving the SV messages

B Simulate — Flag which indicates that the SV message is sent by a test device

SV 1 p SV 1 p
. Qp . 1Q p
Subscriber |} Subscriber |}
vQ p vQ p
I EC smpCnt P I EC smpCnt P
e (]

smpSynch p smpSynch P

61850 i 61869 P2y
Simulate p Simulate p

SV Subscriber IEC 61869 SV Subscriber
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Communication interface updates

Extended functionality of various interface components

[0 SPI Slave - added daisy chain functionality

Enable SPI HIL controller to be connected in a daisy chain

configuration

O 1SO 15118-20 EVCC AC support

Added support for AC and AC BPT (Bidirectional Power

Transfer) energy services

[0 Add ETH port selection for:

Typhoon HIL

Modbus Client
ISO 15118-2 EVCC and SECC
ISO 15118-20 EVCC

Compaonent (5P Slavel) properties

5PI Slave from library 'core’

Transmit data using 5P PS through HIL GPIO port or over the ACE card interface.

Genera I Message Registers
Execution rate: 100e-6
Sample time: 100e-6
Daisy chain: v
MNumber of sl daisy ch 2
SPlmode: 0
MOSI p 1
MISO p 2
SCLKp 3
CS/S5p 4
Help 0K

Energy service

Supported energy service:
Connector type:

Control mode:

Client setup

Ethernet port: -

Client IP address: 2 Boaoo
3
Client Metmask: - .255.0

Client Gateway: 192.168.0.1
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Battery Cell Emulation HW support

Expanded software support for BMS HIL testbeds

[0  Through battery cell emulation, the Typhoon HIL environment allows for HIL testing of Battery Management

Systems
[0  Support for up to 256 emulated cells (systems up to 1000 V)
[0 Communication between the cell models and smart cell emulator channels realized through Isolated CAN FD

[0  Supported on HIL506 and HIL606

Cell Emulator 1

ISOLATED
CAN FD Cell Emulator 2

< >

Cell Emulator n

HIL Device Physical Cell Emulator(s) BMS Under Test
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https://www.typhoon-hil.com/products/hil-testbeds/bms-hil-testbed/
https://www.typhoon-hil.com/products/hil-testbeds/bms-hil-testbed/
https://www.typhoon-hil.com/documentation/typhoon-hil-software-manual/References/battery_cell.html
https://www.typhoon-hil.com/documentation/typhoon-hil-hardware-manual/hil_connect/References/smart_cell_emulator_card.html

Battery Cell Emulation HW support

Battery Cell upgrades

Cormponent (Battery Cell) properties =

Battery Cell from library 'core’

D E I t t b dd d f I 1 k' f B tt C | | t This compenent represents the "Enhanced self correcting” battery cell model. It is a state-of-the-art electrical representation of the
‘ ] ’u a Or a a e Or easy In Ing O a erv e COI I |p0nen S physical processes naturally ocurring inside the hattery cell. Many parameters can be set as either constants or functions of
temperature, state of charge, or state of health. Parallel cells are modelled simply by distributing the input current across the number

of cells entered in the parameter input.
This compeonent is simulated at the signal processing time step, entered in this compenent as the Execution rate parameter.

to physical Cell Emulator channels

For more information regarding implementation and parametrization, please refer to the documentation.

. Done through Ce" Emulator Channel IDS (CAN FD) Basic parameters | Diffusion process | \Voltage hysteresis | Balancing circuit |~ Thermal model | Measurements
Enable Cell Emulator: v

B Choose between Controlled Voltage and Controlled Current mode celEmulsor chanmellt - L
Event frequency: 1 Hz
Synchronization phase delay: 0.0 pu

[0  Emulator measurements (voltage, current, temperature) now
available in the Measurements tab
Cell in series mode: Electrical terminals =™

Electrical terminals I
[0  Choose between an Electrical-based (Electrical) or a Signal
Processing-based (Series pack) interface
B  Reduces utilization of Voltage sources in the model -

Battery Cell Battery Cell
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https://www.typhoon-hil.com/documentation/typhoon-hil-software-manual/References/battery_cell.html
https://www.typhoon-hil.com/documentation/typhoon-hil-hardware-manual/hil_connect/References/smart_cell_emulator_card.html

Battery Cell Emulation HW support

New Battery Pack component Jremperatures .

[0 New Battery Pack component lets you easily build, = =

parameterize, and interface with cell emulation channels

B Specify pack configuration and generate hundreds of - |-

parametrized Battery Cells with the Build button T

Battery Pack

| Parametrization kept the same as in the Battery Cell component,

Component (Battery Pack] properties

with parameters impacting all created cells I o T

Easily parametrize and build a battery pack. Build button will iterate through Battery Cell components in the
model starting with the name defined by the field Battery cell component base name and append the cell

. Inter_facing With Ce” Emulators done in the Same manner aS in number until the Total Cell number is reached. For the fields specified in this component, each Battery Cell

component field with the same name will be overwritten with these values except for Cell Emulator base ID
which will be incremented by one for each different Battery Cell name. After changing any of the properties
on the mask, the build button must be pressed again

the Battery Cell component

Build | Basic parameters  Diffusion process | Voltage hysteresis | Thermal model =~ Measurements
Total Battery Cells in series:

4

Total Battery Cells in parallel: |1
1

1

Event frequency: Hz
First Cell CAN FD ID:

Operating mode: Controlled Voltage Mode =
Execution rate: 100e-6 s
Build Battery Pack: Build
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https://www.typhoon-hil.com/documentation/typhoon-hil-software-manual/References/battery_pack.html

Additional features

fmi20K
FMU Import updates FMI status
FMI status
[0 Status port added
B Helps users detect potential FMU issues frequency § reference(1] [——
B Returns value from fmi2DoStep function m rierence[z]
B Status messages: Ok, Warning, Discard, Error... mod.index - . -ce(3] [—

open loop control

[0 Logging option added

u Record FMU log messages to a log file inside the Target Files folder i

[0 Includes: status messages, solver info, simulation time... Enable FMU logging: v

u Logging can be enabled or disabled

difmu import Target files
4 Name Ext Size [
1.1 <DIR>

_open_loop_control
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Additional features

Code Editor autocompletion

1 from typhoon.api.schematic_editor import model

[0 Integrated Typhoon API autocompletion for C—
4 F show_name . B A . -
. D show_ T show _property (prop handle)
Python COde edltors F zyst_z;zzigcfterminals Makes component property visible in the component's dialog.
F term
= -- note::
[0 Available in Schematic Editor, HIL SCADA and -l eperne eFFect of this function is visisle only on cthe
v _annotatiens__ HEEres ([
TyphoonTeSt IDE P_class_ v | When this function is called, property will become visible in
::;ponent's dialog. To hide a property, use
. . . . :func:hide\ proparcy
[0 Display function docstrings, documentation, function.
Args:

and Code examples While typing prop_handle (ItemHandle): Property handle.
Returns:
None

**Example:**

.. literalinclude::
sch_api_examples/show_hide_property.example
:language: python
tlines: 2-

Typhoon HIL




TyphoonSim updates

Extended library support

[0 Semi-ldeal switches now supported

[0 20 new converters supported

B Quadratic Boost regular, Active Clamp Flyback, Bidirectional Cuk,
Phase Shifted Full Bridge, Four/Five/Nine Level Flying Capacitor

Inverter Leg...

[0 Star/delta stator windings connection support for all machines

TyphoonSim®

[0 Full Saturation support for PMSM VBR type machine model
[ | flux vs current;
[ | incremental inductance vs current and

B absolute inductance vs current saturation types
[0 Incremental inductance mode for PMSM now supported

[0 Saturable leakage inductance support for DFIM
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Typhoon HIL

Thank you for your attention!
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