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Background

The IED Configuration Tool (ICTv1) is used
to configure GTNETx2-GSE and
GTNETx2-MU for IEC 61850 applications.
However, user and utility feedback has
identified significant complexity and
usability challenges, making the - LB ‘?1850
configuration workflow difficult and 13) '.;...u-OﬂfIgllI'atlﬂﬂ ‘ool
time-consuming.
RSCAD" X | o

in real
time.
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Physical Device (IED)
IED1

Logical Device 1(LD1)
CB1

Logical Device 2(LD2)
CB2

Dataset (DS)
DS1
IED1/CB1/X(BR1 Pos.stVal

|ED1/CB1/XCBR1 Pas.q
IED1/CB2 XCBR2 Pos.stVal
IED1/CB2 XCBR2 Pos.t

Simplified IEC 61850 Model Structure

Data Object (DO)
Pos
Data Attribute (DA)
stVal
Data Attribute (DA)
q
Data Attribute (DA)
t

DataTypeTemplates
LNs/DOs/DAs/Enums
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Overview - Use Case 1

RTDSICTv2 — Use Case 1

Create an IEC 61850 data model S—
from scratch using IEC 61850
standard data type templates within

the tool

|EC 61850 Standard Library

Edition 1.0 .
Editon 2.0 Build 61850 Model

Editon 2.1

Data Object (DO)
Pos

Data Attribute (DA)
Val

st!
Data Attribute (DA)
ata Attri

ibute
q

Data Attribute (DA)
t

DataTypeTemplates
LNs/DOs/ DAs/ Enums
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Overview - Use Case 2

RTDS ICTv2 — Use Case 2

Import a preconfigured SCL file to
build and simulate the IEC 61850
IED data model defined in the file

IEDs imported from external SCL files Present the 61850 Model

Data Object (DO)
Pos

Data Attribute (DA)
stval

Data Attribute (DA)
q

Data Attribute (DA)
t

DataTypeTemplates
LNs/DOs/DAs/Enums
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ICTv1 Challenges

O o [ RSCAD FX - IEC 51850 [ED. Configuration Toal ver 0.0 — [ x
Excessive workflow com pIeX|ty
Draft Components DataModel Component Properties
v ExProj (Project) Mods! Component Selected
Enable LGOS * - Delete COMPONENT (GTNETT)

- [IED ] PROT_IED o
DataModel Model TID Prefix Name/ lnClass Inst Desc 5
Subscriptions v [l PROT_IEED PROT_EED

» Publishing ¥ [LDevice] PROT PROT Dg;aiytiqn Valus g
- [CMPNT] GTNET2 [LNOI LLNO i | Comj 't name GTNET1 ﬁ
¥ . [CMPNT] GTNET3 a d [LN] BTRCT 13 PTRC 1 Pretection tip conditi.. g
¢ - [IED ] Remate BRK IRD DO Objects [LN] RRECT 14 RREC 1 Autoreclosing 2
¥ Extemal Publishing IEDs PrraCond [LN] PSCHT 15 PSCH 1 Protection scheme a
g
+  (Project cont.) [LN] BREC2 14 RREC 2 Autoreclosing g
+ " [IED | OC_relay » [LDevice] MEAS WEAS T
-
LN Templates Manager E
2
= Delete L]
[11] LLND* L L §
[12] ObjOLPHD* Hi Si =
[13] FTIRC 8 Tr g
[CMPNT] GTNET1 GTNET |/ Capacity: 91 of 4096 bytes
Desc Value Euild
Component ginet
Component Type ginete?
L Conscle =
Protocol Version v "
SIATUS: Loading prejec 'C:\Users\sachintha\Documents\] ED\RTDSfUSERﬁE‘X\ eman’Cases), Examples [
STATUS: succesaful.
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ICTv1 Challenges

B SimlED Utility

Limited Modeling Flexibility -

Vendor-specific Logical Nodes(LNs) @ — @ —@—@ -0 —0 — O —

and Data Objects (DOs) are not
supported, limiting flexibility when - ' S ’
modeling real-world IEDs

Select up to B8 datasets with up to 64 FCDAs per dataset :

¥ || [DataSet] GOOSE (FCDA cnt: 4,
| [FCDA] XCBR1.Pos.stVal [ST]
/| [FCDA] XCBR1.Pos.q [ST]

V| [FCDA] GasMonSIMGT.InsAlm.stVal [5T]
v/ [FCDA] GasMonSIMGT.InsAlm.q [ST]
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ICTv1 Challenges

/0 Naming and Mapping

RSCAD I/O names require
configuration at multiple hierarchy
levels, which increases setup
complexity and the likelihood of

mapping errors Wit

» [ publising

¥ External Publishing IEDS
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ICTv1 Challenges

Scaling and Consistency

e As the size of a project grows, the configuration workflow in ICTv1 becomes increasingly difficult
to scale.

* Repeating the same configuration patterns across multiple IEDs requires manual, error-prone
duplication, making it hard to maintain consistency.

* As aresult, inconsistencies are frequently discovered late in the project, leading to rework during
integration or testing phases.
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ICTv2 Objectives

e Speed up IED configuration, reducing engineering time and effort

* Enable realistic utility-grade modeling with support for vendor-specific IEC 61850 Logical Nodes
and Data Objects

* Improve interoperability and reuse by supporting multiple SCL files within a single project
» Reduce errors and improve consistency through automated I/O naming

* Increase productivity with efficient bulk editing of I/O names

* Minimize rework with easy IED model comparison and fast configuration reloads

* Enhance reliability and performance through optimized CID file generation

* Simplify project management and long-term support by embedding ICT project files directly in
the RSCAD RTFX file

* Deliver all enhancements without requiring firmware changes
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User Interface

Modular, task-focused user

interface

Fewer panels, clearer workflows,
lower cognitive load

[ vz 10
File View Project Help

DBRR RID >

X¥901 %
Data Mode

© x.vo0_1 [Ed. 2.0 @

@ SEL 48761 [Ed.20] ¥ DataSets

© GTheT sUB [E4.21] v [ Mester

[ ds geb 1
DS ds gch 2
8 dsocb 3
B degebra

» GOOSE Control Blocks

» Report Control Blocks
» Inputs
Deadbands
» Data Models
v[@ s

Server At S1

» GOOSE Control Blocks

summery |EEERY

B Library X
O
» [ Customer Files
v [ RTDS Files
> Eiop
v [ General
> file_20180020_v0.scd
v B eTneTiacid
GTNET_SUB [Ed. 2.7}
» Bl ienpubcia
v B seus7e20241023.00
& s
v X.Y90_1cid
[EY x.vo0_1Ed. 20]

487E

201
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ds_gcb 2
Filter Path or 10 Name: Reset
#62] FCDA Path
1 X.Y90_1/Master/GGIO1 Ind001 stVal

2 X.Y90_1/Systern/chiw111XCBR1Posstval

3 XY90_1/System/cbiw111XCBR 1 Pasq

4 X.¥90_1/System/chiw111XCBR1 Post

5 X.Y90_1/System/esact 11XSWITPosstVal

3 XY90_1/System/esact 11XSWI1 Posq

v X.Y90_1/System/esact11XSWi1.Post

8 XY90_1/System/dshw 1 1IXSWIZPosstval

9 XY90_1/System/dslwl 11XSWI2Posg

10 XY901/System/dshn 1IXSWIZPost

1 XY901/System/esact 12XSWI3 PosstVal

12 X.Y901/System/esacl 12XSWI3 Posq
13 XY901/System/esacl12XSWI3 Post
1 X.Y901/System/eswsTXSWIA.Pos.stVal
15 X.Y901/System/eswis IXSWIA.Pos.q

16 XY901/System/eswisr IXSWH.Pos.t

17 X.Y90_1/System/swustXSWIS Pos styal
18 XY901/System/swwsrXSWIS Pos.g

19 XY901/System/swsiXSWIS Pos.t

X Y20 1/System/eswsr2XSWI6.Pos.stVal

20
Selected: 0

Report Control Bl

_v R

been changed to "false".

been changed to "false”.

been changed to "false”.

been changed to "false”.

been changed to "false”.

been changed to "false".

© 0Erors) *. 59 Warning(s)

) 0 Message(s)

Description

Enabled [62]

CEENEENENEEEER NN @R E

Value 0 assigned to data attribute SEL 487E_1/CFG/DevIDLPHD1 Proxy.stial i invalid. Value has

Value 0 assigned to data attribute SEL 487E_1/PRO/PROLPHD1.Proxy stVal s invalid. Value has

Value 0 assigned to data attribute SEL_437E_1/PRO/SS2AXCBR1 BIkOpnstVal is invalid. Value has

Value 0 assigned to data attribute SEL 487E_1/PRO/T52AXCBR2 BIkOpnstVal is invalid. Value has

10 Name
X.Y90_1_Master_ GGIO1_Ind001_stVal
X.Y90_1_System_cbiw111XCBR1_Pos_stval

X.Y90,

| System_cblw111XCBR1_Pos g

X.Y90_1_System_esact11XSWI1 Pos_stal
X.Y90_1 System_esact11XSWI1 Pos q

X901

ystem_dsiw1 11XSWI2_Pos_stVal

X_Y30_1_System_dsiw1 11XSWI2_Pos.q

X_Y90_1_Syster_esacT12KSWI3_Pos stVal
X.Y90_1_System_esact I4SWI3 Pos.q

X_Y30_1_System_eswsr 1XSWi4_Pos stVal
X_Y90_1_System_eswsr1XSWIA Pos_q

X_Y30_1_System_sunssrXSWIS_Pos stVal

X.Y90_1_System_swwsrXSWIS_Pos.q

X_Y90_1._System eswsr2XSWI6_Pos_stVal

Value 0 assigned to data attribute SEL 467E_1/PRO/S52AXCER1.BIkCls.stValis invalid. Value has

Value 0 assigned to data attribute SEL487E_1/PRO/TS2AXCBR2.BIkCls stVal is invalid. Value has

Project ime
Untitled 10:12:52 27-01-2026
Untitied 10:12:52 27-01-2026
Untitled 10:12:52 27-01-2026
Untitied 10:12:52 27-01-2026
Untitled 1012552 27-01-2026
Untitled 10:12:52 27-01-2026
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© o

¥ RTDS Templates
[[@] BRK_IED [Ed. 2.1]
[ GGIO_IED [Ed. 2.1]

Scalable SCL library support [ PiF_IED [Ed. 21

m PDIS_IED [Ed. 2.1]
Multiple large SCL files, multi-IED projects [ Poc_tep ed. 21

¥ Imported SCL Files

SCL Library T~ I

¥ [7] Customer Files
|
» B
¥ 2] RTDS Files
* [7] General
» E& file 20180920 v0.scd
v GTNET14.cid
[[E] GTNET_SUB [Ed. 2.1]
» Bl ieDpub.cid
v &1 sel48720241023.01D
[ seL 48761 [Ed. 2.0]
v B&l x_v90_1.cid

[ x_vo0_1 [Ed. 2.0]
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[=] IED List

|ED List

Centralized IED management

All project IEDs in one place
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€) » 901 [Ed. 2.0]
€ seL 47E 1 [Ed. 20]

€) GTNET SUB [Ed. 2.1]

=
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Summary Panel

Single-panel IED configuration

Datasets, control blocks, inputs, data model

(7] Untitled® %

IED List

osG2
€ x.ve0.1 [Ed.20]

@ seLagiE T [Ed.20)
€ GTNET SUB [Ed.21]

X¥90_1 %

Data Model:

v [ 51

¥ DataSets
v Master

B8 ds.geb.f
[H ds g f2
8 dsgeb.f3
8 dsgeb.f4

GOOSE Control Blocks

v

» Report Control Blacks
» Inputs
Deadbands
» Data Models
v [ s
Server At: S1

» GOOSE Control Blocks

Summary [[{BEERVES

RTDS APPLICATIONS &
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ds_geb f2

Filter Path or 10 Name: Reset
#[62] FCDA Path

1 X_Y90_1/Master/GGIO T Ind00 1 stVal

2 X_Y90_1/System/cblw111XCBR1. PosstVal

E] X_Y90_1/System/cbhw] 11XCER1.Posq

4 X_Y90_1/System/cbhw111%CBRY.Post

5 X_¥90_1/System/esacl1 1XSWI1.PosstVal

5 X_Y90_1/System/esac11 1XSWi1.Posg

7 X_¥90_1/System/esac11 1X3Wi.Post

8 X_Y90_1/System/dshw1 11XSWI2Pesstval

] X_Y90_1/System/dsiw 11XSWI2Pos.q

10 X_Y90_1/System/dshw111X5WI2Pos.t

1 X_Y90_1/System/esac112XSWI3 Pos.stval
2 XY90_1/System/esacl12X5WI3.Pos.g

3 X_Y90_1/System/esac112XSWI3.Pos,t

% X_Y90_1/5ystem/eswsr 1 XSWI4.Pos.stVal
15 X_Y90_1/System/eswsr1XSWH.Pas.q

16 X_Y90_1/System/eswsr1XSW4.Pos.t

Selacted: O

Enabled [62]

v

< KK K KRS S

10 Name

X_¥90_1_Master GGIOT_Ind001_stVal
X_Y90_1_System_cbiwl 11XCBR1_Pos_stVal

X_Y90_1_System_cblw111XCBR1_Pos.q

X_Y90_1_System_esac1] TXSWI1_Pos_stVal

X_Y90_1_System_esact11XSWI1_Pos.q

X_¥90_1_System_dshw1 11XSWI2_Pos_stVal

X_Y90_1_System_dshw111XSWIZ_Pos g

X_Y90_1_System_esac112XSWI3_Pos_stVal

X_¥90_1_System_esacl12XSWI3_Pos.q

X_Y90_1_System_sswsr1XSWI4_Pos_stVal

X_Y90_1_System_eswsrIXSWI4_Pos_g
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Dataset-Level I/O

Dataset-level 1/0O configuration

Automatic naming and bulk editing

RTDS APPLICATIONS &
TECHNOLOEY CONFERENCE

X Y90 1 X
Data Model:
[ s
¥ DataSets
T E Master
[ ds=_geb

8 dsgebif2

| Enabled

10 Name

Enumeration

Enumerate

ds_gch_f2

Filter Path or IO Name; Reset
#[62] FCDA Path
1 X_¥90_1/Master/GGIO1.Ind001.stVal

X
{lw111XCBR1.Pos.g

{lw111XCBR1 Posit

ac111XSWil.Pos.q

ac111XSWIl.Post

%' in the 10 Name will be replaced by the enumerated value |

Enumeration Types:

Starting Value

Bit Mapping

Don't Update (@) Increment (| Resel

Word Length: 32

Starting Bit | 0

Summary

{w111X5WI2.Pos.g

(Iw111X5WI2.Posit
I

ac112X3WI3.Pos.q

Bc112XSWi3.Post
|

|
wsr1XSWid.Pos.g

wsr1XSWI4.Post
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Enabled [62]
v

7
v
v
v
v
v
v
v
v
v
v
v
v
d
v
v

10 Name Bit Mapping

X_¥90_1_Master_GGIO1_Ind001_stVal 0

I ach_f2_pos 0 I
¥_¥80_1_System_chlwi11XCBR1_Pos_q 0
qch f2_pos 2 |
X_¥90_1_System_esacT11XSWI1_Pos g 0
ach f2_pos 1 |
X_¥90_1_System_dslw111XSWI2 Pos q 0
qcb. 2 pos 6 |
X_¥90_1_System_esacT12XSWI3_Pos g 0
gch 2 pos g |
X_¥80_1_System_eswsr1XSWi4_Pos_q 0
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GCB / RCB

Untitled™ %

.o
Unified GOOSE and report o v
. . Osrmme Data Model: GOGSE Cantrol Block: GoCBOT
configuration 0 cou 20 3-E
€ SEL 4876 1 [Ed. 207 ¥ DataSets Lacation
Retransmit Interval
© GTNET_SUB [Ed. 2.1] v [ waster . - e -
. . . . . . Time Allowed to Live Destination MAC Address | 01-0C-CD-01-00-57
Communication and timing in one view [ <.
B8 ds geb 2 APPID 0057
d
EH o003 VLAN ID 015
8 ds.gcb 4
GorBod
Data Set ds geb f1 -
» Report Control Blocks
» Inputs appiD XY_90_1Master/LLNOGoCEO1

Deadbands
¥ Data Models
M

Server At 81

¥ GOOSE Control Blocks

GeCBO1

GoCB02
GoCBO3

Configuration Revision

Routable

Routable IP

Initial Message State Nu.. | 1
Needs Commissioning D..
Needs Commissioning S...
Simulation Flag Draft Va...
Simulation Flag Signal
Customize Source MAC

Source MAC Address

ENOERS Data Model | Datasets | GOOSE Control Report Control Blacks JOSE Inputs
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GOOSE Inputs

. . . 5
Efficient GOOSE input
v [ Fitter Path or IO Name: Reset
t DataSets
| I l | I l Enabled [91
a n a ge e n GOOSE Control Blocks #[91] ExtRefs Path e f/ 1o1] 10 Name Bit Mapping
Report ControlBocks | 7 R :
. . ¥ Inputs
g v GOOSEIN 1
Automatic naming and batch edits soostipes A e :
LGOS Inputs 83 &
Deadbands 66 v GOOSE_IN 3
» Data Models 5 ; v GOOSE IN %
[ Edit Multiple... X 7 GOOSE IN 5
] Enabicd v GOOSE IN 6
0 Name v GOOSE IN 7
v GOOSE IN 8
Enumeration
Enumerate v GOOSEIN 9
% in the 10 Name will be replaced by the enumerated valus v GOOSEIN o
N v GOOSEIN 11
Enumerstion Types:
v GOOSE IN 12
Starting Value
B v GOOSE_IN 13
o | v GOOSE_IN 14
Don't Update (@ Increment (1 Reset | v GOOSE_IN 15
Word Length; 32 v GOOSE IN 16
Starting Bit | 0 v GOOSEIN 17
v GOOSEIN 18
= m— v GOOSEIN 1
— v GOOSE IN 20
Summary [[eReR ]
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Data Model View

Complete IEC 61850 data
model visibility

I/O naming synchronized across
hierarchy

RTDS APPLICATIONS &
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K Y901 X

Dats Model:

8 ¢ gcbr2
b8 ¢ gt 3
[ degeb 4
¥ GOOSE Control Blocks
GoCBOA
» Report Cantrol Blocks
» Inputs
Deadbands

v I Master
LLNO [Oout|Qin]
[ LPHD1[ 10 out[Din]
[0 6601 [7out|0in]

GGIO2 [0 out |
M GGio3 [0out|0in]
M cGloaroout|0in]
M SritRKT [0 0ut|Oin]

A Prot
LLNO [Oout|Qin]
[E] 7rBusPTRCT [Oout|0in]
[ TrBusPTRCZ [Dout|Oin]
TrBusPTRC3 [Oout [Qin]
[M] Tr8usPTRC4 [0 out| Qin]
[0 Tr8usPTRCS [0 out [0 in]
[T TrBusPTRCE [0 out[Oin]

> Ctrl

> System

» [0 Gen

» [ s2

n ]

GGIO1

» [ Beh10out|0in]

Name

Path

10 Direction 10 Name

Bit Mapping

| » [ Health [0out|0in]

» [ NamPit [0 out|0in]
* [ 1nd001 [ 1 out [ 0in]

[ stval: BOOLEAN

A q Quality

[ & Timestamp

[ o VisString235
» [ 1ndo02 [0 out |
> B ind003 [0 out |
» B ind00a [0 out |
» [ 1nd005 [0 out|Oin]
[0 1nd00s [0 out|
[ 1nd0oo7 [0 out|
B 1ndo0s [0 out|
B 1nd003 [0 out|
» [ 1nd010[0 out|Oin]
[0 1ndo11 [0 out|Oin]
[ 1ndo12 [0 out| Qin]
B 1nd013 [0 out| Oin]
[ 1nd014 [0 out| Oin]
» [T 1nd015[0 out|Oin]
[0 ind016 [0 out| Oin]
[ 1nd017 [0 out| Oin]
B ind018 [0 out| Oin]
[T 1nd012 [0 0ut| Oin]
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X_¥90_1/Master/GGIO1.Ind001.stVal
X_¥90_1/Master/GGIO1.Ind001.q
X_Y90_1/Master/GGIO1.Ind001.t
X _¥90_1/Master/GGIO1.Ind001.d

Qutput  ~  X_¥80_1 Master GGIO1_Ind001_stVal
Disabled ~ X_¥90_1_Master GGIO1_Ind001_q

Disabled ~
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Function Panels

: e
Detailed control when  [w=

- - LD LN}

[ NVLatGAPCA6 Prefix Library | IEC61850Standard = | Class | GGIO (Generic process 1/0) = | Instance | 1

heeded

[ NvistGapcas
[ setswearci

Advanced edits without

Description

Data Objects

Namplt oL
I . h . kfl [ DetlogrDRE Beh ENS
cluttering the main workrlow I Ficcavet
CtlPshIHMIT Blk 55
CHiPshIHMIZ Mod Ene
[ cepsnlHmiz
InRef ORG 0
[ Lepsipmi
M Totrsttimi BikRef ORG 0
UsrDsIHMI1 Clckxp sps
[ TmcikiTvsT ClcStr SPC
[ seccsaLt CleMth ENG
[ DigcntrenT1 ClcMod ENG
[ pigcntrenT2 CinteTyp ENG
[ oigcntrenTs ClclntvPer ING
[ bigCntrcnT4 Novubing NG
[ bigcntrchTs CleRfTyp ENG
[ oigcnifchTe ClcRfPer ING
M oigcntrenT? i G
ClcSre ORG
[ oigcntrenTe
ClehxTmms ING
StRedLCCH1
InSyn ORG
[ ceio1
EEName DPL
e ohie
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Hardwire Mapping

Fast, intuitive GTNET mapping et s e B
‘O & Hardware Mapping o x

Drag-and-drop with one-click build -

£l [E x.ve0_1

¥ GINET = il component Name 102 3
[E GTNeT_suB
[EDs: 2/
[ seL4de7e 1 2 e
Max LDs Per IED: 5/40

Max LNs of Each Class Per IED: Class: XSW1 10/ 64

Datasets: 14/ 3.

Max Items Per Dataset: 158/ 192

Publish GOOSE Control Blocks: 2/186

Total Items Published: 39/512

Subscribe GOOSE Control Blocks: | 2/32

Total ltems Subscribed: 80/512

Report Control Blacks:

Totat ltems Reported:

10 Entries: 539/19352

o =) "
= o "
b ma

Build Close
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Summary

ICTv2 simplifies large-scale IEC 61850
engineering

Faster setup, fewer errors, predictable workflows

IEC 61850

IED Configuration

ool v2

Your
world
in real
time.
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Minimum Requirements

RSCAD FX 2.7
* GTNETx2-GOOSE-v1 RSCAD Component
> GTNET-GOOSE
e GTNETX2-GOOSE-v1 firmware
gtnet-goose v1.11.bin Name: GTNET
° NovaCor 1 0 GTIO Fiber Port # 1
WIF version 5.145 Build 7 GTNETx2
RTFPGA version 0367b IEC 61850 GOOSE
MMS SERVER
* NovaCor 2.0
WIF version 6.145 Build 7
RTFPGA version 0423b il
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Thank You!

» Eric Xu

» RTDS Technologies

2026 APPLICATIONS & TECHNOLOGY CONFERENCE I.“.I.BIDS
RTDS APPLICATIONS & IRWINDALE, CALIFORNIA, USA Technologies
TECHNOLOGY CONFERENCE AMETEK




