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RTDS Fun Facts

- 2025: Best year ever

- ~85 employees and growing!

- Expanding production area to bring down
lead times

- Customers in 61 countries

- >700 customers

-+ >2,500 NovaCor chassis sold
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NovaCor Cubicle v2

« Same rack space (32U)

« Deeper to accommodate 10 cards behind NovaCor (up to 12)
« Up to 6 x NovaCor on 240V, 5 x NovaCor on 120V

« Side panels removable as one piece

» Front skirt included

 Lift rings available on top

« Now shipping
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GTSOC - BLACK BOX CONTROL MODELING
UPDATE

« Several vendors have already developed black box control models
« Several black box control models under development

« Many inverter control models use 1 or 2 of the 4 available ARM processor cores

GTSOC V2
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GTSOC - BLACK BOX CONTROL INTEGRATION

« Features a powerful FPGA board with multi-processor system-on-a-chip technology to
facilitate the integration of black box control models into the real-time simulation

« Vendor can provide control model to customer while protecting IP

« Similar to .dll files (PSCAD), but uses .a files to achieve deterministic real-time operation

GTSOC V2

SFP PORTS
; & : Technologies
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GTSOC V2 for blackbox modelling

« 1-4 ARM cores available for black box modelling
1 core comes with hardware
« Additional 3 cores can be licensed

e Support for 1 fibre to communicate with all 4 cores
« Reduce number of fibre cables
« Expands the number of GTSOC units connecting to NovaCor chassis
e Supported in RSCAD FX 2.5

GTSOC V2
SFP PORTS
1
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DOTA V1 for blackbox modelling

* Updated DOTAcomponent £ Core e
e Available m RSCAD FX2.5 — o .
« Supports new features EvoT En00TA Name:  DOTA
e Case StOp signal sent from GTSOCV2 g.rwa:smpiu?aun?;u.uu ::E-:Dm: nm:IlE;.Dncu?L’TJ
» Supportuse of DOTAin breakpoint o : For :

mode and non real time mode

e Reduced data transfer time

* Support loading binary file or additional
parameter files

 Terminate function

 Pomter function include for mter-core
communication

* Use of DOTAVI requires updated version of
blackboxbuilder tool
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New GUI: Blackbox Builder 2.0

File Edit T elp
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* Lighter Version

* No longerrequires Vitis
* Significantlyreduces disk
space requirements

 Generates .a file
 Create GISOC firmware

e Available to share
 Previous Blackboxbuilder

still available
* Vitis has benefits

* Supports DOTA VI

component only

Technologies

IRWINDALE, CALIFORNIA

AMETEK



GTSOC V2 - Aurora MUX

GTIO Port: 1

Ch #1 #2 #3 #4

« Provides additional Aurora ports for a T To o

NovaCor chassis
 T1to4setup,(4to16)
« 64 inputs/outputs per stream
e 4 streams included with hardware
« 2Gbit and 3.125 Gbit line rates supported
- Each additional set of 4 streams can be

licensed

+  Same cost as NovaCor Aurora license TTT0|[4 008 M

MONITOR  PROG

PS PL JTAG
PWR RST _—

i [=1A=181=1
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GTECAT

« EtherCAT communication according to IEC standard IEC 61158
« Supports up to 8 slaves

« (Can be connected in ring, line or star topology

GTECAT

MONITOR  PROG STATUS
PS PL JTAG

PWR RST

Y1~ er‘"”“-. Y3(_.»-\3 Yb~

—
EtherCAT. ™ Subdevice

NAME GTECAT11

GTIO Fibre Port 1
GTECAT

X1-x2 x3- x4~ I.“IBIDS
EtherCAT. Technologies
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GTNET V3

« GTNET V3 is now shipping and is a
replacement for GTNETx2

 All the functionality of GTNETX2 is
supported |

« Same price and form factor as . | = i
]

External Device

GTNETX2

« New functionality includes PRP
support on 2 modules
simultaneously

-
-
5

1=0

¢ Ethernet Cable

=m—

(] —
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GTNET V3

GNSS clock

GTSYNC card

GTMNETV3 cand

MowvaCor Chassis GT Port A
EI-_I:II_S Port Ad,
Fori A
NovaCor I:‘ Gl Porl B
[ Fort BA 1
[Fort 86

Qoo
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ETDS K
Fiber optic cables Ethemet
IEEE 1583 PTP Cables
RED box ' l 'S PRP Ethemet l PRP Ethemet
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External IED Extermnal IED
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ICT V2

« Decreased complexity
« Functionality to import vendor specific
logical nodes and data objects
« Improved user experience
« Automated I/0 naming
« Bulk editing of I/0 names
« Model comparison functionality
« Embed ICT project files in the RTFX file

« RSCAD FX 2.7:
« |CTv2 tool is included
« Step-by-step tutorial case

[ Icv2 1.0
File View Project Help
DBERR R0 (= »

[] GOOSE_Communication (Linked)* X
[=] IED List

€ PROTIED [Ed. 2.1]
€ BRK_IED [Ed. 2.1]

#[4] FCDA Path =

PROT_IED/LogicalDevice/PTRC1.Tr.phsA
PROT_IED/LogicalDevice/PTRC1.Tr.phsB

PROT_IED/LogicalDevice/PTRC1.Tr.phsC

10 Name Bit Mapping

X ontrol Blocks | Report Control Blocks | GOOSE Inputs

© 0 Error(s) 1 0 Warning(s) @ 0 Messages(s)

Description

Project
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Frequency Scanning Tool

Impedance Stability
Extraction Analysis

Analytical Measurement
Based Based
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|
Phase Units Degrees  ~ D [ )
Frequency Scan | Synthesized Responses Results Viewer = Stabil |
°® | [ simpte RLC Cireuit x |
" Z11 Z12 |
.- o
¥ 1%
| winal System Fre H g i g 1 |
®
Start Frequenc) H 2
—— — T I e e S e el e e
0 1000 2000 3000 4000 2000 00 300
I f(H2) f(Ha)

¥
hase (Degree)
hase (Degree)

<] 04
Output Directory CARTDS_USER\fileman) || P 4 A § -100 4
. 3
A L [
nailytical pase st : ‘ : ; : : : : : .
0 1000 2000 3000 4000 0 1000 2000 3000 4000
BUS1 -

(H2) f(Hz) |
. Z21 722
« Offline ¥ ,
21 £
5 2 f/L § b
9 T T T T T T T T T T
Calculate Response [ 1000 2000 3000 4000 ) 1000 2000 3000 4000
f(H2) f(Hz)
Measurement based : JL L

e Online
* Injects harmonics to a system in equilibrium T
« Small signal multi-sine perturbation Analytical Scan

» Measures the harmonic current and voltage for the
subsystem G Sorn sA .

Zdd Zdq maga_scan
\—~

« Computes Discrete Fourier Transform (DFT) A\ se
f f ©

Zqd Z}q\ magh_scan
¢ I SC

©

Stability Ana|y5IS “““““““““““““““ magc_scan
* Import Scan Results S
e Create Bode Plot
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Python Scripting Feature

. gyihon Scripting APl was released in RSCAD FX

* Allows Users to Automate Tasks
* Running Simulations
» Gathering Results
* Modifying Simulation Cases

» Ability to Leverage Python Packages
« Matplotlib
* numMpy

* SCipy
* PyTorch etc.
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Runtime Scripting %

B3> o [t SB[

import numpy as np

import time

import rtds.rscadfx

from scipy.optimize import minimize

def objectiveFunction(param):
global x1 , x2, out

#get handles for the two slider values that represent the variables to be optimized.

xlopt = case.get_object_by name("x1_slider”,"slider")
x20pt = case.get_object_by name("x2_slider”,"slider™)

#read candidate solution provided by the optimization algorithm
x1 = param[@].item()
%2 = param[1].item()

#print out the current candidate solution
print(str(xl) + " " + str(x2))

#apply candidate solutions to sliders

script run terminated at line 50

ython Scripting Feature | =
» Runtime Scripting Utility
Tab
« Used to Write, Record and -
Run Scripts
 Can be used for Python and
Legacy Scripts
« External IDE Support D e

~ EXAMPLES_SIMPLEX OPTIMIZTION.
Jrunc.rtf;
pl
Simplex_Optimization v2.py
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= param[@].item()
Ln1,Col 1
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Python Scripting Feature - Resources

« Fall 2024 Introduction Webinar
* Help documentation

* Python PDC example case
 Scripting tutorials

* Webinar planned this fall with application
examples
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RSCAD FX Enhancements - Runtime Restricted
Mode

@ RSCAD FX 2.5k
B8 edit View launch Utilities Build Draft Runtime Help

[ New VO B W B O [Q & & |8 vel~ |@Rack1 P> LWw P 5CE
[
| B Open 4 g l:'gFiIe Ma X ||:‘“\ Sea X | Proper X | [ Untitled X | [ Chapter 2* X | [ case_generation_0

In Restricted Mode, DRAFT ==

cannot be modified by the T S ——
u S e r 181 Global Settings

% Case Settings

=+ Export

Prevents changes from been e

PDF Export Options

made by users not

» [7] 09 Machines and Drives

authorized to modify the e

» 7111 Cybersecurity

C a Se » [ 12 Transpartation

» B13 PHIL
» [] 14 Impedance Scan

Password protected =hbamant

» [] 16 Case Studies
RUNTIME can be modified —_—
as usual

IMMC-HVDC Offshore Wind Farm Simulati
i (MMC-HVDC + BTB 2L-VSC + PMSM)

B Rack Status X

l's sl
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RSCAD FX 2.5 Enhancements

* Thermal heat networks, include thermal hierarchy box,
numerous new components, documentation and example
cases

« 3PH scaling transformer (do not require 3 x single
phase)

« 3PH TDM multi winding transformer

 New DOTA component and updated example cases
« Single fiber DOTA component

* Aurora improved firing pulse GTFPGA component
 GTSOC-SV PRP support

* New relay interface tutorial chapter

« EV Powertrain example

« PDC python example
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RSCAD FX 2.5 Enhancements

* New flexibility to resize RunTime
components

 RunTime Groups have been introduced
* Snap to grid for Runtime Shapes

* Container minimizing (basically plot and
frame containers can now be minimized)

 Component properties utility pane

* |[mprovements in handling runtime shapes
resize and move
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RSCAD FX 2.6 Enhancements

Modbus Client released for GTNETx2 and includes client-server tutorial
SCADA Configurator tool released to configure Modbus client

Ne\ftv SPS Amplifier component to control up to 6 SPS amplifiers from 1 Aurora
por

Table representation of RunTime objects.

* Allows a compact display of sliders, switches, buttons, meters etc. Existing
containers can also be converted to table view.

2026 APPLICATIONS & TECHNOLOGY CONFERENCE IRWINDALE, CALIFORNIA I'“'I'yhnoegé

AMETEK

RTDS APPLICATIONS &
TECHNOLOGY CONFERENCE




RSCAD FX 2.6 Enhancements

* Enhanced Multiplot tool for post-processing, visualization, and
analysis

« Some statistical and harmonic analysis functions are included
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RSCAD FX 2.7 Enhancements

* New ICT Tool

* Fourier feature included in MultiPlot

 PMU Test Utility

* Python enhancement to create RunTime objects
* Flying Cap boost example case

* ACHC and ST8C exciter models

 Line Differential relay model

» Data Center example case
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Ongoing Developments - GTSYNC V2

Fully enclosed unit
Supports PRP (Q3 2026)

19" rack mountable

Available July

®  WRIDS
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Ongoing Developments - GTSIO

Fully enclosed unit

19" rack mountable

e Aserial communication I/O card is under
development (GTSIO)

« Card will support

e CAN 2.0

« RS232-C

« RS485

e USB 2.0

o |2C

 SPI

« Ethernet (UDP) protocols

19" rack mounted

« Connects to NovaCor chassis via fibre
cable

- Expected to be available Fall

2026 APPLICATIONS & TECHNOLOGY CONFERENCE IRWINDALE, CALIFORNIA mlms

TECHNOLOGY CONFERENCE

AMETEK



Ongoing Developments — Power
Electronics

* Various Power Electronic
models under development

* Dual Active Bridge (DAB) pe -

» Resonant converters R tomtol T Q#‘Q**"—ﬁ}

« Solid State Transformers O | T,#’* gE,T L o]
(SST) L E

+ New half-bridge model with i@ *%*Eﬁ} ﬁﬁ%

Improved firing
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THANK YOU!
QUESTIONS?
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