Data Type Converter eNode Configuration Manual Introduction

SystemCORP ENERGY

Data Type Converter

eNode Configuration Manual

This PDF Document contains internal hyperlinks for ease of navigation.
For example, click on any item listed in the Table of Contents to go to that page.

@ Configuration Guide
@ Reference Guide

Copyright: All rights reserved. None of the information contained in this document may be reproduced or stored in a
database or retrieval system or disclosed to others without written authorization by SystemCORP Energy Pty Ltd.

The information in this document is subject to change without prior notice and should not be construed as a commitment by
SystemCORP Energy Pty Ltd. SystemCORP Energy Pty Ltd do not assume responsibility for any errors, which may be in this
document.




Data Type Converter

eNode Configuration Manual

Introduction

Documentation Control

Author:
Revision:

Nicholas Rixson
1.01

Revision History:

1.00 - Initial Release
1.01 — Update ADH data types and quality flags for eNode 1.01

Creation Date:

11 February 2016

Last Revision Date:

18 October 2018

Product Reference:

197-0900

Document Status:

Released




Data Type Converter eNode Configuration Manual Introduction

Table of Contents

3 1o Yo [ T £ o PP 6
0 R |V o 1Y 11T o SRR 6
S o o o[ P PO P T PP 6
1.3 DOCUMENT REFEIENCE. ....eiiiiiiiiiiteei ettt e e e s e sttt e e e e e e s s s b ab et eeaaeesaannnbeeeeaaeeeas 6
IR A I o AN o] ] (=Y - LT L PSPPI 6

2 GENETAI DESCIIPIION ...ttt 7
2.1 General SCreen DESCIIPLION . .iccii i ieeiee e e e e s ittt e e e e e e s e s e e e e e e s e e e e e eaeessanstsraeeraaessaastereeeeaaessasnnsesnnees 8

3 CONFIQUIALION GUILE ... ettt 9
3.1 Adding the Module in @NOUE DESIGNET........cciiiiiieeiiiiie e itiee ettt e e s sbee e e e sbee e e s snbeeeeennees 9
I A O a1V =T £ o] I 11 o 0 TR PPPPRP 10

3.2.1  Add @ NeW CONVEISION IEBIM ....uiiiieeiiiiiiiiiiee et e e e e e s e e e e e e s snrebeeeeaeeeean 10
3.2.2  Modifying @ CONVEISION ILEIM .......evviiiiiiiieeiieieeeeeeeeeeseeeeesesseesesssssererererererereeererarerer—.. 11
3.2.3  Modifying Multiple POINtS @t ONCE ........uvveiiiiieiieieeeieeieeeiieeeeeeeseeseseeesesseesesessrerarererennrererara.s 12
3.2.4 Change the Source PoiNt — “ReM@ApP.........uuuiiiiiiiiiiiiiiieiieieeeeeeeesesesesessseseseserererererrn——.. 13
3.2.5 RemoVINg CONVEISION ITEIMS......uuiiiiieiiiiieeiieeeeeeeeeseeseeesesessssseesseaereseresererererererararerrrrrer 13
3.3 CONVEISION TEMPIALES .....ceeieeiieiiie ettt ettt e e st e e e sabb e e e e st b e e e e abe e e e e sbbeeeeanbneeeeanes 14
3.3.1 Conversion Templates Window DeSCHPLION .......ccoiiiiiiiiiiieie et 15
G 70 72 o 11 o [T T PP PPPPPNt 16
3.3.3 Outside Bounds Operation — “OVErfloOW...........ccciiiiiiiie it e e 16
G 70 70 700 R U T 11T | =T 1 PP PPPPPNt 17
I IR T T [ 1 (= To =T o S RO UPPUPPPPPINN 18
3.314  CONVEISION RUIBS.....eeiiiiiiii ettt e e e e e e st e e e e e e e e anbnbaeeeaaeeeas 19
3.3.4.1 Example: 4-20mA converted t0 0-65535.........cuuuuiiiriiieieiieereieeeeerereeeeereeererereree—————. 19
3.3.4.2  Example: Arbitrary Conversion Template RUIES .........ccooiiiiiiiiiiiiii e 20
3.3.4.3 Example: Double Point to Single Point Conversion RUIES ..........ccccooiiiiiiiiiiieiiiiieeeee 21
3.3.4.4 INPUEMETNOUS ...ttt e e et e e b e e e ane 22
3.3.45  OULPUL METNOUS .....eiiiiiiiie ettt e e e s breeeeanes 22
3.3.5  Quality Flag MOIfICALION .........vuiiiiiiiiiee ittt e e e e e 23
3.3.6 Testing a Conversion TEMPIALE ............uvieiieiiiiieieieeieeeeeieeeeeeeeeeeeereeeresaeeeeeerererararererererraarane 24
3.3.6.1  TeSHNY SPECIAI CASES....euuiriiiiiieiiiiieireeeereeeeeeeteteeeseeererererererererer—re——.————————————————————————.. 26
3.3.6.2 TESLEXAMPIE A ..ottt e e et aeeeaeeeaeseeaaesseaasesasasasssasesssesanasannnnrnrnnnrnnes 27
3.3.6.3 TESLEXAMPIE B ...coeeeeeiieieieieieeeee ettt e et seaessaaaesaeaasesesasasasasssssesesanennnnsennnnnnnes 31
3.3.7 Complete Example: Creating a Conversion TEMPIALE ...........eevvveiireiereieieieiiiiriieieierereennenns 32
3.3.8 Recreate Default TEMPIALES ..........uviiiiiiiiiiiiiiiiee et eeeeeeereeereeeeeeaseeererararereeererrraraee 37
3.3.9  USING COUNLEIS ..ceiiiiiiiei ittt ettt ettt et e e s bt e e e sabb et e e aabe e e e e sabb e e e e aabbeeeeanbbeeeeabneeaeane 38

4 AdAItIONAl FEALUIES ... i 39
4.1 EXPOrt CoNVErsion TEMPIALES .....cooi ettt e e e e e et e e e e e e s e abebeeeeeaeeesaannnes 39
4.2 Import CoNVErsioN TEMPIALES ........couuiiiiieie ettt e e e e e et e e e e e e e s s s anbeeeeeaeeeaeannnes 40
4.3 SOMING TADIES ...ttt ettt e e ettt e e et bt e e e aa b et e e e sabe e e e e aabb e e e e anbbeeeeabreeeeaaes 42
4.4 Incomplete and duplicated iNFOrMALION ...........ocuiiiiiiiiii e 43

I = (=T 0= Lot €U [ [ 44
LN o 1= = o =T 2 T 17 o SO SRRN 44
5.2 Main Table BULLONS. ..ottt ettt e ettt e e e e e s e bbb et et e e e e e s anbbbeeeeaeesaaanbeeeeaaaeeaannnnes 44
5.3 Main Table COIUMNS.... ...ttt e e e e e ettt et e e e e e s an bbbt e e e e e e s e aanbeeeaaaaeeaannnnes 44

Lo 700 0 R | o1 o1 A - Vo RO PP PP U T PP PPO PP PPPPPPPPPPPPIRt 44
5.3. 1.2 INPUL DESCIIPLION. ..ceiiieiii ittt e ettt e e e e e s bab et e e e e e e e e annbabaeeeaaaaeas 44
5.3.1.3  INPUE DALIA TYPE .ttt e ettt e e et st e e et es et s s s s es e s e e e s st e sesesesnsssnnnnnnes 44
5.3.1.4  CoNnVersion TEMPIALE .....ccoiuiiiiiiiiiie ittt e et e e e b e e e sbneeeeanes 45
LR T T R O 101 1o 11 | A I Vo F PP P PP PPPPPPPPPPN 45

5.3.1.6  OULPUL DESCIIPHION ....itiiieeiitiiee et ettt ettt ettt e et e e e st e e e e snbb e e e e snbbeeeeanbneeeeanes 45



Data Type Converter eNode Configuration Manual Introduction

5.3.1.7  OULPUL DALA TYP ceeieeeiieieiiieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesaeseseesssesssssssnssennnnsnnnnnsnnnnnnes 45
LT T T I PO P PP R PUPPURRPR 45
5.4 Main Table CONEXE MENU .....ueiiiiiiiiiiiiiiiiei et ee e e e e sttt e e e e e e s bbbt et e e e e s asnnbeeeeeaaeesaannntanneaaaeesaannes 45
5.5 Conversion TemMPlateS WINTOW. ..........eeiiiiiiieiiiiiee ittt e et e et e e e st e e e e sbreeeeaabreeeeaae 46
5.6 Data TYPE DETINITIONS ...ccouiiiieiiiiiie ettt e st e e e st b e e e e sk b e e e e aabbe e e e sbreeeesabneeeeanes 47
5.7 ADH QUAIILY FIAGS .ueetiieiiiiiiiiiiiie ettt e e st r e e e e s s e e e e e e ss et eeeeaeessnnnteraeeeeeesaannnraneeeaeeesaannne 48

Table of Figures

Figure 2-1 - Numeric data type conversions are allOWEd. ...........oooiiiiiiiiiiiii et 7
FIQUIE 2-2 - EXAIMPIE SCIEEIN. ....eei ittt et e e e ettt e e ok et e e sa b et e e e sab bt e e e st be e e e s bbeeeesbbeeeesbnneeeanes 8
Figure 3-1 - Adding the module iN @NOAE DESIGNET . ......ouiiiiiiiiiee ettt e et e st e e e s abb e e e e sbneeeeaaes 9
Figure 3-2 - Add NEW referenCeS WINTGOW. ........uuiiiiiiiiiieiieit ettt ettt et et e e s tb e e s bbe e e e s anbb e e e sanbne e e e annneee s 10
Figure 3-3 - New points have been addeq. .............uuiiiiiii e e e e e s st r e e e e e s e sanraeeeeeaeeeaannes 10
Figure 3-4 - SelecCting OULPUL At tYPE. . .uvriiiie et e e s r e e e e e s st e e e e e e e e ssatereeeeaeesssnsntanneeeeeesaannes 11
Figure 3-5 - Modify data points WINAOW @XAMPIE. .......eeiiieiiiiiiiiir e ceee e e e e e e e st r e e e e e s e snnbanreeeeeesannnnes 12
Figure 3-6 - Remapping a data POINt. .......ccoooieiiiii i, 13
Figure 3-7 - Conversion template WINAOW............coooiiiiiiii i, 15
Figure 3-8 - ROUNAING OPLIONS.....cccii i 16
Figure 3-9 - Outside bounds OPEration OPLIONS. ........ueiiiiieiii ittt e e s b e e s rbbe e e e s aabr e e e ssnbneeesnnnneees 16
Figure 3-10 - Outisde bounds flag MOIfICAtION. .........oiiiiiiiiii e 17
Figure 3-11 - Unsigned 8 OVEITIOW PO .......ooiiiiiiii ittt e e s sanneee s 18
Figure 3-12 - Integer 8 OVEITIOW PlOT .......uiiiiiiiiiei ettt ettt e st e e s sabn e e e s snnneee s 18
Figure 3-13 - Simple 4-20mMA t0 0-65535 EXAMPIE .....coiiiiiiiiiiiiii ettt sbe e s seneee s 19
Figure 3-14 - Example conversion rules and matChing iNPUL CASES .......c.uuiiiiiiiiieiiiiiie ittt 20
Figure 3-15 - Double point CONVErSION TUIES .......cooe i, 21
Figure 3-16 - INput Method OPLIONS .......ccooii i, 22
Figure 3-17 - Output method OPLIONS ......cccoe i, 22
Figure 3-18 - Quality flag modification WINAOW ... 24
Figure 3-19 - Test conversion template WINAOW ...........cooooiiiiiiii e, 25
Figure 3-20 - Test example A: Float t0 INTEYEN 32 .....coi it e e s saeneee s 27
Figure 3-21 - Test example A: Float to UNSIGNEA 32 ........uiiiiiiiiiiiiiieii ettt 28
Figure 3-22 - Test example A: UNSigned 32 10 INTEGET 32 ...ttt 29
Figure 3-23 - Test example A: Integer 32 t0 UNSIGNEA 32 .......uuiiiiiiiiiiiiiiiie et 30
FIgure 3-24 - TESE @XAMPIE B.....cooiiiiiiiieie et b et e bbbt e e s bbbt e e aabb e e s aabb e e e e enbae e e s nnnaeee s 31
Figure 3-25 - Simple 4-20MA t0 0-65535 @XAMPIE. ....coiiiiiiiiiiiiie ittt e e 32
Figure 3-26 - Completed 4-20mA to 0-65535 eXample. ... 36
Figure 3-27 - Create default templates ... 37
Figure 3-28 - USING QULO INCIEMENL........cco i 38
Figure 4-1 - Export conversion templates button. ... 39
Figure 4-2 - Export conversion templates dialog ... 39
Figure 4-3 - Export: browse to select a destination file.............cco o 40
Figure 4-4 - Import conversion templates DULTON. ........ooiiiiii e 40
Figure 4-5 - Import: DroWSE TOF fIlE ......ooi ettt e b e e s sanneee s 41
Figure 4-6 - Import conversion template SEIECHION .........ouuiii i 41
Figure 4-7 - Sorting the main conversion iteM table ... e 42
FIgUre 4-8 - REMOVING the SOOI ...ttt e bt e e s bbbt e e s bbbt e e s abb et e s aabb e e e e anbaeeesannneee s 42
Figure 4-9 - Sort conversion tEMPIALES lIST .........oiiiiiiiiiii e rneeee s 43
Figure 4-10 - Incomplete and duplicated information eXample. ... 43
Figure 5-1 - Main table CONTEXE MENU .......uiiiiiiiii ittt e e e e ettt e e e e e e s anbe b e e e ea e e e e e aanbbnseeeaeeaaannnes 46
Figure 5-2 - Conversion template list referenCe QUIE ............uviiiiiiiii i 46
Figure 5-3 - Conversion rules refErenNCE QUITE ...........eiiii ittt e e e e e s e e e e e e e e e annees a7

Table 3-1 - ROUNAING EXAMIPIES ... ..eiiiiiiiiie ittt e ettt e e s bt e e e sttt e e e aa bt e e e e aabbeeeeanbbeeeeabbeeeesbbeeeesnbbeeaeane 16


file:///C:/SET/products/197eNodeDesigner/0900DTCModule/0900Common/trunk/documents/usermanual/197-0900%20DTC%20User%20Manual.docx%23_Toc511745971

Data Type Converter eNode Configuration Manual Introduction

Table 3-2 - Unsigned 8 OVErfloW EXaAMPIE.........oi i e e s s s e e e e e e s s anb e e e e e e e e sssnnrenereeaeesannnnes 17
Table 3-3 - Integer 8 OVEIOW EXAMPIE ....ccoeiiiiiiiieiie e s e e e e e s e st e e e e e e s s s anraeereeaeesannnes 18
Table 3-4 - Quality flag modification SUMMAry EXAMPIES ........ueiiieeiiiiiiiiee e e e e e s rrrerr e e e e e s aaanes 24
Table 5-1 - Data TYPe DEfINILIONS ......ccuiiiiiiiee et e e s e e e e e e e s e s eeeeeessaantaeeeeeaeesssssnranereeeeesaannnes 47

Table 5-2 - ADH QUAILY FIAGS. ..uviiieiiiiiiii e e s s e e e e e s e s eeeeeeessaantreaeeeaeesesasnranneeeeeeeaannne 48



Data Type Converter eNode Configuration Manual Introduction

1 Introduction

This document describes how to use the Data Type Converter eNode Designer Module to configure
SystemCORP’s Data Type Converter ADH Application within the eNode Designer.

The Data Type Converter is used to convert between data point’s data types. The application is also able to apply
scaling and quality flag modifications.

1.1 Motivation

Different ADH applications communicate according to the data type specified by the protocol. When mapping
values between protocols, these data types are not always compatible. For example, an integer “measured value’
in IEC 60870-5-104 is a 16-bit integer, whereas in IEC 61850 it as a 32-bit integer or floating point number.

There may also be some scaling (and offsets) required between applications, especially considering the floating
point data type conversions.

This application is used to convert between the data types, including allowance for scaling and quality flag
modifications.

1.2 Scope

This document is divided into 3 major sections:

e General Description;

e Configuration Guide; and

e Reference Guide

1.3 Document Reference

[1] Document Title: eNode Designer User Manual: 197-0100
Revision: Version 1.00 or later

1.4 List of Abbreviations

ADH = Application Data Hub

DP = Double Point

DTC = Data Type Converter

IED = Intelligent Electronic Device
N/A = Not Applicable

SP = Single Point
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2 General Description

The Data Type Converter can convert between data types according to a set of user-defined rules, named a
“Conversion Template”. All numeric data types are convertible to all other numeric types.

Source Destination

Data Type Data Type
Single Point Single Point
Double Point Double Point
Unsigned 32 : Unsigned 32
Signed 32 Allow conversion > Signed 32
Float 32 Float 32
Float 64 Float 64
String String

Figure 2-1 - Numeric data type conversions are allowed.

Each conversion operation has three elements:
1. Source data point — Also known as “Input” and “Reference”.
2. Conversion template — A set of rules to perform the conversion.
3. Destination data point — A Tag, Description and most importantly Data Type

» Note: The Data Type Converter supports converting “Data” types; it does not support “Commands”.
The conversion templates are saved to the user’'s computer, allowing re-use of the same templates across

different projects. The templates in use are also stored to the project save file, meaning that if the project is sent
to another computer, the conversion templates will always be available in the project.
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2.1 General Screen Description

A small example configuration is shown below to help describe the layout of the screen.

Conversion Templates Import Conversion Templates Export Conversion Templates

Data Points Right click the table to show additional options
Input Tag Input Description Input Data Type |Conversion Templ... Output Tag Output Description | Qutput Data Type |Test

SW1 External FPI Switch 1 External F._|Single Point 5P to DP SW1 External FPI_... |Digital Input 1 Double Point

SW2 External FPI Switch 2 External F._|Single Point 5P to DP SW2 External FPI_.. |Digital Input 2 Double Point

SW1 Status Switch 1 Status Double Point DP to SP SW1 Slatus_SP Digital Input 10 3Single Point

SW2 Status Switch 2 Status Double Point DP to 5P SW2 Status_SP Digital Input 11 Single Point

Int measure A Measures AAA Integer 16 1:1 Int measure A_32b |Measures AAA Integer 32

Int measure B Measures BEB Integer 16 11 Int measure B_32b [Measures BBB Integer 32

Measure XX Measures 300 Float 32 4-20mAto 0-65535 (Measure }00{u16 |[Current Measure... |Unsigned 16

Measure YYY Measures YYY Float 32 4-20mA to 0-65535 |Measure YYY u16 |Current Measure... |Unsigned 16

Counter 1 Counter 1 Integer 32 Counter Wrap Counter 1i16 Measuredval X Integer 16

®

Add Reference Modify Selected Points

Move Up Move Down

Figure 2-2 - Example screen.

()

[

Remap Delete

Header Buttons — Used to examine, add, remove, change, import and export conversion templates.
Conversion Table — Shows the inputs, converted to outputs via the specified conversion templates.

Table Modification Buttons — Allows the user to add, remove, modify and move the conversions in the
table.

©OO
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3 Configuration Guide

3.1 Adding the Module in eNode Designer

The Data Type Converter can only be added to Devices.

WP cTHz | Add ADH Application rJData Type Converter  v1.00.000
@& cOM1 | Browse @ct History @

& COM2 Copy
Figure 3-1 - Adding the module in eNode Designer.

[w]

@ Right click the desired Device module where the application will run.
@ Open the Add ADH Application menu.

@ Select Data Type Converter.
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3.2 Conversion ltems

3.2.1 Add a New Conversion Iltem

To add a new conversion item, use the “Add Reference” button to specify a source point. After the point has been
added, a conversion template and the output data point attributes can be set.

n;:'se Add new references to which points? >
Project :
? l] SGC-22: (1) §§ Add new references to which points? [] Show unmappable points
bit Data Type Converter: (1) Map Application Tag Data Type Exchange Ty.| Map Count
&/ Digital 10: (1) [1 [SGC-22 (1)/E... App ADH Link Status: SGC-... |Single Point [Data] 0
! ETH1 ] SGC-22 (1)/E... |Sample D1 Single Point [Data] 0
? ! ETH2 i [ ] SGC-22 (1)/E... |Sample DIZ Single Point [Data] 0
. §§ v] SGC-22 (1)/E... |SW1 Status Double Point [Data] 0
¢ !ml:zli[;{:':lll:?ﬂ-5-1ﬂ4 €k i v SGC-22: (1)1 E... |SW2 Status Double Point [Data] 0
[:1] [ ] SGC-22 (1) /E... |Integer measurement 1 Integer 32 [Data) 0
@ comt [] SGC-22 (1)/E... |Integer measurement 2 Integer 32 [Data] 0
& COM2 v SGC-22: (1) /E... [Measure XXX Float 32 [Data] 0
& RS 485 ¥ SGC-22: (1) /E... [Measure YYY Float 32 [Data] 0
@ CAN @
Selection is mapped with:
Application | Tag Exchange Types | Map Count
Map Count
(2)
: OK ‘ Cancel ‘
[ ll [ 1]

Figure 3-2 - Add new references window.

Select Data Points — Adding a reference to a point creates a “mapping” to that point. Select which data
points the you want to convert from.
Left click OK when done to accept the new references.

Conversion Templates Import Conversion Templates Export Conversion Templates
Data Points Right click the table to show additional options
Input Tag Input Description | Input Data Type | Conversion Tem... CQutput Tag Output Description | Output Data . Test
SWW1 Status Switch 1 Status Double Point 11 W1 Status Switch 1 Status
SW2 Status Swich 2 Status Double Point 11 W2 Status Swich 2 Status
Measure X0( Measures XX Float 32 11 Measure X00( Measures JK
Measure YYY Measures YYY Float 32 11 Measure YYY Measures YYY

Figure 3-3 - New points have been added.

New points are added with the default conversion template, and the output tag and description are copied from
the input point. These can be changed directly in the table. The output data type is also editable directly from the
table.

If one data point needs to be converted to many output data types, a new conversion item needs to be made for
each conversion. Repeat the “Add Reference” process and select the point again. A different conversion template
may be used for each conversion.
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3.2.2 Modifying a Conversion Item

The conversion items can be modified by editing the table cells directly. Double clicking the output tag or
description will allow the user to edit the field as per a regular text field. The “conversion template” and “output
data type” options have drop down menus as shown below.

Input Data Type  |Conversion Template Output Description | Output Data Type |Test
Double Point 1:1 ! Switch 1 Status
Double Point 11 [ » Switch 2 Status
Float 32 11 | Measures XX Ismme Point
Float 32 5P to DP | Measures ¥YY Double Point
DP to SP Unsigned & \
Integer & =N\
Unsigned 16 \
Integer 16 \
Unsigned 32 [ ‘|
Integer 32 - ||
1
Data Points Right click the table to show agditional options
Input Tag Input Description Input Data Type |Conversion Templ... Qutput Tag Qutput Description
SW1 Status Switch 1 Status Double Point 1:1 SW1 Status Switch 1 Status
SW2 Status Switch 2 Status  |Double Point 1:1 SW2 Status_1 Switch 2 Status ]
Measure JK Measures J0( Float 32 1:1 Measure JG0( Measures 3G ]
Measure YYY Measures YYY Float 32 1:1 Measure YYY Measures YYY ]

Figure 3-4 - Selecting output data type.

When the output data type has been selected, a data point will be created, and the background colour of the table
cells will change to show this. The output point is now added to the eNode Designer system and can be mapped

to other applications. Note that the output data type menu will remain available after a data type is selected, if it
needs to be changed again.

The output tag will change if it is already in use, as eNode Designer enforces a unique tag name for every data

point.
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3.2.3 Modifying Multiple Points at Once

Changes can be made en masse by selected the rows and using the “Modify Selected Points” button beneath the

table. This allows the user to set, for example, all of the selected rows to use a certain conversion template
without changing each item individually.

Select the rows you want to change, and then press the “Modify Selected Points” button beneath the table. It will
generate the following window.

Original:

©)

Input Tag

Input Description

Input Data Type

Conversion Templ...

Qutput Tag

Qutput Description

3W1 Status

Switch 1 Status

Double Point

11

3W1 Status

Switch 1 Status

SW2 Status

Switch 2 Status

Double Point

1:1

SW2 Status_1

Switch 2 Status

Measure X0

Measures X0

Float 32

11

Measure J00(

Measures XX

Measure YYY

Measures YYY

Float 32

1:1

Measure YYY

Measures YYY

OQutput Data Type

Single Point

Preview:

@

Input Tag

Input Description

Input Data Type

Conversion Templ...

Output Tag

Output Description

Output Data Type

SW1 Status

Switch 1 Status

Double Point

1:1

SW1 Status

Switch 1 Status

SW2 Status

Switch 2 Status

Double Point

11

SW2 Status_1

Switch 2 Status

Single Point

Measure X0

Measures J0(

Float 32

1:1

Measure JO0(

Measures XX

Measure YYY

Measures YYY

Float 32

1:1

Measure YYY

Measures YYY

Hew values:

®

I Input Tag

Input Description

Input Data Type

Conversion Templ...

Qutput Tag

Output Description

Qutput Data Type

I}

[MN]

[M]

[M]

[M]

[M]

[M]

You can use "[N]" as the original text of the cell.

You can use "[X]" as an auto increment counter. [Y] and [Z] work similarly, Use [3X] to produce values like "001".

Define counter [X]

Start At: 1 E Step by: 1 E

Define counter [Y] w

Start At: UE Step by: UE

Define counter [Z]

Start At: {JE Step by: 15

® ©6

Counters.

QJO

®

Figure 3-5 - Modify data points window example.

OK button — to accept the modifications.

Original table data — Shows the original table data.

Preview — Shows the new table data that will be used if the modifications are accepted. These fields
update according to the contents of (3).

New values — The new values for the table cells. “[N]” can be used to maintain the original value of the cell,
and the auto-incrementing counters [X], [Y] and [Z] can be used to add numbers. For details, see Using

Counter properties — Sets the initial values and step amounts of the counters [X], [Y] and [Z].
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3.2.4 Change the Source Point — “Remap”

The source point can be changed by using the “Remap” button beneath the table, or by selected the desired row
and using the right-click menu, and selected “Remap selected point”. A window will appear allowing you to select
a new point, as shown in the figure below. Select a new point by ticking the “Map” column on the desired point.
The current reference point will already be ticked.

Select a new mapping. >
Project . .
& .] SGC.22: (1) : Select a new mapping. [] Show unmappable points Allowed Exchange Types: [Data]
D11
i1 DataType Converter: (1) | Map Application Tag Data Type Exchange Types Map Count
§J— Digital 10: (1) : [] SGC-22: (1)/ET... |App ADH Link St... |Single Point [Data] ]
! ETH1 ; SGC-22: (1)/ET.. [Sample DI1 Single Point [Data] 0
o W ETH2 i || SGC-22: (1)/ET... [Sample DI2 Single Point [Data] 0
: [ ] SGC-22: (1)/ET... [SW1 Status Double Point [Data] 1
¢ i IEC 60870-5-104 (C): | v SGC-22 (1)/ET... [SW2 Status Double Point [Data) 1
IED [1: 1] 3
&5 CoOM1
& COM2
@ RS 485
& CAN
Selection is mapped with:
Application | Tag Exchange Types Map Count
| OK ‘ ‘ Cancel |
1] i [T

Figure 3-6 - Remapping a data point.

3.2.5 Removing Conversion ltems

Select the table items to remove, and use the “Delete” button beneath the table.
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3.3 Conversion Templates

A conversion template is a set of rules that allows the DTC to convert inputs to outputs. This is achieved through
specifying input ranges, and associating an output transform that is applied when the input requirements are met.
A single template can contain any number of rules, allowing different output options for each input range. There is
always one “Otherwise” input case, which is used when no other input cases match.

Example:
Input of the range [0, 100] may specify an output range of [0, 1000]. This means that when the input falls in the
range between 0 and 100, the output is assigned a value 10 times the input value.

There are two special cases to consider:
e Converting a floating point number to an integer
o Rounding methods can be specified: e.g. Round to nearest.
e The calculated value cannot fit in the destination data type. Options include
o ‘“Limiting” to the destination type’s closest value; or
o “Wrapping” around. For example, +255, +256, +257 would become +255, +0, +1, respectively, if
the output type were an Unsigned 8 (whose maximum representable value is 255).

By default, there are three conversion templates available. These are:
e 1:1 - No scaling. Just used to convert data types.
e SP to DP - Single point to double point conversion.
e DP to SP — Double point to single point conversion.
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3.3.1 Conversion Templates Window Description

The conversion template window is used to add, view, test, modify and remove conversion templates. There are
descriptions of each major area below.

7N\

Conversion Template w Properties

1:1 Add
SPto DP
DP to 5P Delete Rounding of Integers: Hearest

Hame:

Saved to PC Dutside Bounds Operation: Lirmit

Set as Default Outside Bounds Flags: +0ON

7  \

Mo scaling. Just used to convert data types. @)

Conversion Rules:

Input Cutput Insert
Otherwise ¥ 1.0+0.0

Delete

@ Move Up

Move Down

Test

Input QOutput @

Input Method: QOutput Method: |5c:ale and Offset | - |

When no input cases match. Scale: | 1|i|

Offset: | o=

Figure 3-7 - Conversion template window

Conversion template list — Lists all known conversion templates. The buttons on the right are used to
modify the list. The default template is green. Templates being used are bold.

Properties of the selected conversion template — These fields show the current values, and allow
modification.

Description of the selected conversion template — The user’s description of the template. Can be
modified.

Conversion rules — Shows all rules of the selected conversion template. The buttons on the right can be
used to insert and remove rules as required.

Edit the selected rule — Allows the user to edit the selected conversion rule. This may involve setting input
requirements, output rules and flag modifications for which occur when the input requirements are met.

©@OOOO
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3.3.2 Rounding

When a floating point number needs to be placed in an integer output type, some form of rounding must be
performed.

Properties
Hame: 1:1
Rounding of Integers: Hearest -
Outside Bounds Operation: :earer.t
p

Outside Bounds Flags: Down

Towards 0

Away from 0 L

Figure 3-8 - Rounding options

There are five options for rounding:

e Nearest: Round to the closest integer

e Up: Round the number up, i.e. towards positive infinity

e Down: Round the number down, i.e. towards negative infinity
e Towards O: Round towards 0

e Away from O: Round away from 0

Each rounding type is demonstrated below.

Original Number | Nearest Up Down Towards 0 Away from 0
0.4 0 1 0 0 1
0.8 1 1 0 0 1
-0.4 0 0 -1 0 -1
-0.8 -1 0 -1 0 -1
1.0 1 1 1 1 1
-1.0 -1 -1 -1 -1 -1

Table 3-1 - Rounding examples

3.3.3 Outside Bounds Operation — “Overflow”

When the calculated output value cannot fit inside the destination data type, there are several options as to what
the DTC should do.

Properties
Hame: 1:1
Rounding of Integers: Hearest -
Cutside Bounds Operation: Limit -
Limit
Outside Bounds Flags:
g Wrap

Keep Previous Value

Figure 3-9 - Outside bounds operation options.
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The output’s data value has are three options:

e Limit: Set it to the closest value possible.

e Wrap: Going over the highest value resets the value back to zero, and continues
counting upwards. Similarly, going below the lowest value resets the value to the maximum, and counts
backwards.

e Keep Previous Value: Do not update the output data point’s value.

Additionally, the output data point’s quality flags may be modified when this occurs, to indicate the results did not
fit inside the data type (called an “overflow”). By default, when an overflow occurs the “Overflow” flag is set,
indicated by “+OV”. The edit button can be used to change this behaviour. See the figure below.

Properties
Hame: Template
Rounding of Integers: Hearest -
Outside Bounds Operation: Limit -
Outside Bounds Flags: +0 Edit

Figure 3-10 - Outisde bounds flag modification.

Each overflow operation is described below, by aid of example.
The orange background cells indicate that the “Outside Bounds Operation” will be performed.

3.3.3.1 Unsigned 8

An unsigned 8-bit integer would work as follows. Using a smaller data type is easier to understand than the
Unsigned 32-bit value.

Minimum value: 0

Maximum value: +255

Calculated Value | 254 255 256 257 258 1 0 -1 -2
Limit 254 255 255 255 255 1 0 0 0
Wrap 254 255 0 1 2 1 0 255 254

Table 3-2 - Unsigned 8 overflow example
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Unsigned 8 Overflow Plot

300
255 255

250

e i Mt

Value Stored

= \Nrap

-500 -400 -300 -200 -100 0 100 200 300 400 500

Calculated Value

Figure 3-11 - Unsigned 8 overflow plot

3.3.3.2 Integer 8

A signed 8-bit integer would work as follows. Using a smaller data type is easier to understand than the signed
32-bit value.

Minimum value: -128
Maximum value: +127
Calculated Value | 126 127 128 129 130 -127 -128 -129 -130
Limit 126 127 127 127 127 -127 -128 -128 -128
Wrap 126 127 -128 -127 -126 -127 -128 +127 +127
Table 3-3 - Integer 8 Overflow Example
Integer 8 Overflow Plot
127 150 127 127
100
50
©
()
5 0 0 0
i ) e | iMit
300 -200 -100 0 100 200 300 Wrap
= -50
128 128 -100 -1p8

-150
Calculated Value

Figure 3-12 - Integer 8 overflow plot
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3.3.4 Conversion Rules

The conversion rules are used to calculate an output value based on the input value, with the additional possibility
of changing the quality flags when the input requirements are met.

Each row in the table is one rule. Each rule is examined, in order, until a matching input case is found. The output
value is then calculated, and the quality flags are modified according to the rule that matched.

This is further explained by aid of the examples below.

3.3.4.1 Example: 4-20mA converted to 0-65535

Say there have a floating point input value which ranges from 4.0 to 20.0, representing a current measurement in
milliamps. For some other protocol, we want this value in an unsigned 16-bit integer (range: 0-65535). If the input
value is not between 4.0 and 20.0, the value should be marked invalid.

Then the rules should be as follows.

Conversion Rules:

Input Output Flags Insert
[4.0 to 20.0] 0.0 to 655350
Otherwise Mo Update +

Test

Figure 3-13 - Simple 4-20mA to 0-65535 example
These rules means that if any input value comes in, it is subject to those rules in that order. If the input value
matches the first case, the first output case is generated. Otherwise, it continues looking through the rest of the
cases until the input matches the input requirement.

There is always an “Otherwise” case, which is matched when no other input cases match.
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3.3.4.2 Example: Arbitrary Conversion Template Rules

An arbitrary example with many input cases is shown below to demonstrate how different input requirements may
be met. The figure shows example input values, the matching input case, and output value calculations.

Conversion Template Name: Template

Input
[0.0 to 10.0] 1.0
[100.0 to 200.0] 110.0
[200.0 to 300.0] 220.0
Otherwise ®x1.0+0.0

Input Data Type: |Float 32 Output Data Type:

Input Case Cutput
-1.0 Otherwise -1.0
0.0 [0.0 to 10.0]
5.0 [0.0 to 10.0]
10.0 [0.0 to 10.0]
55.0 Otherwise
100.0 [100.0 to 200.0]
150.0 [100.0 to 200.0]
200.0 [100.0 to 200.0]
250.0 [200.0 to 300.0]
300.0 [200.0 to 300.0]
301.0 Otherwise
Entervalue here

Set Default Values

Figure 3-14 - Example conversion rules and matching input cases

This is actually a screenshot of the “Test” window, accessible in the DTC module. Use the “Test” button on the
right side of the Conversion Rules table to access it. See section 3.3.6 for details.
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3.3.4.3 Example: Double Point to Single Point Conversion Rules

Below we have the default definition of rules converting a “Double Point” value into a “Single Point” value.

In a double point:
e Avalue of 1 (binary: “01”) means off;
e Avalue of 2 (binary: “10”) means on.
e Avalue of 0 (binary “00”) means it is changing between off and on (in either direction). An intermediate
state.
e Avalue of 3 (binary “11”) is invalid.
e All other values are invalid.

In a single point:
e A value of 0 means “off”
e A value of 1 means “on”

Conversion Rules:;

Input Cutput Flags Insert
=00 Mo Update
[1.0 to 2.0] 0.0 to 1.0 Delete
Otherwise Mo Update +W
Move Up
Move Down
Test
Input Qutput Flags
Input Method: Equals - Output Method: Ho Update hd Edit
Equals: UE Does not change the existing data point value.

Figure 3-15 - Double point conversion rules

Following these rules, when an input (double point value) is

e Equal to O (in transition), the single point value remains at its previous value.

e Equalto 1 (“off” for a double point), the output value is O (“off” for a single point)

e Equalto 2 (“on” for a double point), the output value is 1 (“on” for a single point)

e Equal to 3 (invalid), the single point value remains at its previous value, and the “Invalid” quality flag is
set.

e If any other value came in (impossible if the input is actually a double point type), the output data point
value would not be updated, and it would be marked invalid.
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3.3.4.4 Input Methods

Input
Input Method: Range -
Range
Minimum: i sive
Less Than
Maximum: Greater Than sive

Figure 3-16 - Input method options

There are four input method options, excluding the “Otherwise” case. Each are described below with the
associated parameters.

e Range: Tests if the input value is in the given range
o Minimum
o Minimum inclusive flag
o Maximum
o Maximum inclusive flag

The input case matches if the input value is BOTH:
Greater than (or equal to, if minimum inclusive) the minimum value.
Less than (or equal to, if maximum inclusive) the maximum value.

e Equals: Tests if the input value is exactly equal to the given value
o Value

e Less Than: Tests if the input is less than the given value
o Value

o Inclusive flag

e Greater Than: Tests if the input is greater than the given value
o Value
o Inclusive flag

3.3.4.5 Output Methods
Cutput
Output Method: Output Range -
Ho Update

Minimum: Copy Raw

) Output Range
Maximum;
— |Scale and Offset

Figure 3-17 - Output method options

There are four output methods. Each are described below with the associated parameters.
e No Update: Does not update the output data points value from its previous value

e Copy Raw: Copy the raw byte information
LSB to MSB flag: If the destination container size is larger, place the value into the most

significant bytes of the destination.

O
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e Output Range: Output data to be in the given range. The input range’s minimum is transformed
to the output range’s minimum, and the input range’s maximum is transformed to the output range’s
maximum. All values in between are linearly interpolated. This option is not available in the “Otherwise”
input case.

o Minimum
o Maximum

e Scale and Offset: Multiplies the input value by a scale factor, and then applies an offset (addition).
o Scale
o Offset (may be negative)

3.3.5 Quality Flag Modification

Every data point in the ADH has quality flags (and a timestamp) associated with it. The Data Type Converter
application is able to set the flags on the data points it generates (the output points). By default, it just copies the
quality flags of the input data point. Copying the input data point’s quality flag is called Passing Through each flag
to the output data point.

There is also the option to Set and Clear each quality flag. These options are available separately for each
conversion rule. This means that if a certain conversion rule matches, the quality flags will be modified according
to the definition of that rule.

There are three options for each quality flag:

e Pass Through: Copy the flag from the input data point.
e Set: Set the flag to TRUE in the output data point.
e Clear: Clear the flag in the output data point. That is, set the flag to FALSE.

The following window is used to set what happens to each quality flag.
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% Quality Flag Modification X

Quality Flag Abbreviation Pass Through Set Clear
nvalid \Y ® 2 -
Questionable Q - - 2
Overflow ov Y i o
Out of Range OR m - -
Bad Reference BREF o) - -
Oscillatory 0SC Y i o
Failure FAIL Y i o
Out-dated oLD Y > -
Inaccurate INAC o) - -
Inconsistent IC ) - 2
Transient TR ) - 2
carry cY m - -
Counter Adjusted CA o) - -
Derived DER Y i o
Protocol Communication Lost PCL CY - 2
ADH Communication Lost ACL m - -
Substituted SB Y 2 -
Test TEST Y i o
Operator-Blocked BL ) i o

OK

Figure 3-18 - Quality flag modification window

The quality flag modifications are summarised by which flags are Set (+) and Cleared (-). When the quality flag is
passed through, there is no indication in the summary. There are some examples of the summaries below.

The Invalid flag is Set;
The others are Passed Through

Example Summary
All flags are Passed Through (empty)
The Invalid flag is Set; +V
The others Passed Through
The Invalid and Substituted flags are Set; +lV +SB
The others are Passed Through
The Substituted flag is Cleared; -SB
The others are Passed Through
The Questionable flag is Cleared; +V -Q

Table 3-4 - Quality flag modification summary examples

3.3.6 Testing a Conversion Template

There is a “Test” window accessible for each conversion template, which allows the user to simulate input values.
For each input value, it shows the matching case, output value and quality flag modifications. It also indicates



Data Type Converter

eNode Configuration Manual

Configuration Guide

when the calculated value is outside the bounds of the output data type, so the user can see when the “Overflow”

operation is performed.

The window is described below.

Test Values of a Conversion Template

Conversion Template Name:

Input

Cutput

Flags

[4.0 to 20.0]

0.0 to 65535.0

Otherwise

Mo Update

©)

| i3) I ]4)
Input Data Type: |Float 32 - Qutput Data Type: |Unsigned 32 |~

Input Case Cutput Flags
3.0 Otherwise Mo Update +[
4.0 [4.0 to 20.0] 0
12.0 [4.0 to 20.0] 32768
20.0 [4.0 to 20.0] 65535
21.0 Otherwise Mo Update +[
Enter value here Py

&)

S

Set Default Values

_enove | ©

Legend

Invalid Input Value

Owverflows Qutput Type

OK

®
©)
®

Figure 3-19 - Test conversion template window

Conversion template’s name — Shows which conversion template is being tested.

Conversion template’s rules — Shows the rules of the conversion template being tested.

Input data type — The input data type to simulate. This will only allow the user to view conversions where

the input data type is defined.

For example, for an unsigned integer negative values will be shown in red, and no output value is shown.

Output data type — The output data type to simulate. Restricts the output values to those valid in the
output data type. If the output type is an integer type, this will round any floating point calculation (according
to the rule set in the template).
For example, if the output is an unsigned integer type and the calculation results in a negative number, the “Out of
Bounds” (a.k.a “Overflow”) operation is performed, and the cells are highlighted in

Test Values Table — Shows the simulated input values, its matching case and the results of the calculation
after it is placed in the output data type. New input values can be manually added by the user, and existing
input values can be modified.
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@ Test Values Table Buttons — Allows modification of the test values table.

Set Default Values Replaces the contents of the table with default values for the input type, and at other
“interesting” points. “Interesting” points include values near the bounds of the conversion
rule input cases.

Remove Removes the selected rows from the table.

3.3.6.1 Testing Special Cases

The input values of single points are
0 (Off or False)
1 (On or True).

The input values of double points are
0 (b0O, Intermediate)

1 (b01, Off)

2 (b10, On)

3 (b11, Bad / Invalid)
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3.3.6.2 Test Example A

This example uses the “1:1” default conversion template. The properties are:

Rounding Nearest
Outside Bounds Operation Limit
Outside Bounds Flags +OV

Conversion Rules
Performs no scaling. The output value copies the input value.

3.3.6.2.1 Float to Integer 32

When the output data type is an integer, the values are rounded to the nearest integer. Since all data values fit
inside an Integer 32, there are no overflows.

7% Test Values of a Conversion Template x

Conversion Template Name: 1:1

Input Cutput Flags
Otherwise ®x1.0+0.0

Input Data Type: |Float 32 - Qutput Data Type: |Integer 32 -

Input Case Output Flags Legend
-3.0 Otherwise -3 Invalid Input Value
-2.0 Otherwise -2
-1.0 Otherwise -1 Overflows Qutput Type
0.0 Otherwise 0
1.0 Otherwise 1
21 Otherwise 2
24 Otherwise 3
Enterwvalue here

Set Default Values Remove OK

Figure 3-20 - Test example A: Float to Integer 32
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3.3.6.2.2 Float to Unsigned 32

When the output is an unsigned integer, the negative values cannot fit in the output data type. So the out of
bounds operation is performed and those cases shown in orange. The out of bounds operation is “Limit”, so the
output becomes its closest value: zero. The out of bounds flags are also added (+OV).

7% Test Values of a Conversion Template x
Conversion Template Name: 1:1
Input Cutput Flags
Otherwise ®x1.0+0.0
Input Data Type: |Float 32 - Output Data Type: |Unsigned 32
Input Case Output Flags Legend

-3.0 Otherwise 0 +OW Invalid Input Value

-2.0 Otherwise 0 +0

-1.0 Otherwise 0 +O merﬂuw's output Type

0.0 Otherwise 0

1.0 Otherwise 1

21 Otherwise 2

249 Otherwise 3

Entervalue here

Set Default Values Remove OK

Figure 3-21 - Test example A: Float to Unsigned 32
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3.3.6.2.3 Unsigned 32 to Integer 32

The negative values and floating point values can never be obtained in the unsigned integer type, so the table
cells are shown in red and no calculations are performed.

7% Test Values of a Conversion Template x
Conversion Template Name: 1:1
Input Cutput Flags
Otherwise ¥ 1.0+0.0
Input Data Type: |Unsigned 32 |+ Output Data Type: |Integer 32 -
Input Case Output Flags Legend

-2 Otherwise Invalid Input Value

-1 therwise

0 Otherwise 0 Overflows Output Type
1 Otherwise 1

2 Otherwise 2

21 therwise

28 therwise

Entervalue here

Set Default Values Remove OK

Figure 3-22 - Test example A: Unsigned 32 to Integer 32
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3.3.6.2.4 Integer 32 to Unsigned 32

The negative values can be obtained by the input data type, but are outside the bounds of the output data type.
Therefore, the overflow operation must occur.

7% Test Values of a Conversion Template x
Conversion Template Name: 1:1
Input Cutput Flags
Otherwise ¥ 1.0+0.0
Input Data Type: |Integer 32 - Output Data Type: |Unsigned 32
Input Case Output Flags Legend
-2 Otherwise 0 +OW Invalid Input Value
-1 Mtherwise 0 +0
0 Otherwise 0 Overflows Output Type
1 Otherwise 1
2 Otherwise 2
21 therwise
28 therwise
Entervalue here
Set Default Values Remove OK

Figure 3-23 - Test example A: Integer 32 to Unsigned 32
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3.3.6.3 Test Example B

This example uses the “1:1” default conversion template. The properties are:

Rounding Nearest
Outside Bounds Operation Limit
Outside Bounds Flags +OV

Conversion Rules

Conversion Template Name: Example Template

As shown in the screenshot below. The rules are arbitrary and just used to show where each input case is
matched.

Input

Cutput

[-5.0 to 5.0]

x1.0+1.0

[5.0 to 10.0]

x1.0+10.0

[100.0 to 200.0]

1000.0 to 2000.0

therwise

x2.0+00

Input Data Type:

Float 32

cvputon e FSEIN

Input

Case

Cutput

Flags

-6.0

Otherwise

-12.0

-5.0

[5.0 to 5.0]

-4.0

0.0

[-5.0 to 5.0]

1.0

50

[-5.0 to 5.0]

6.0

7.5

[5.0 to 10.0]

17.5

10.0

[5.0 to 10.0]

20.0

55.0

Otherwise

110.0

100.0

[100.0 to 200.0]

1000.0

150.0

[100.0 to 200.0]

1500.0

200.0

[100.0 to 200.0]

2000.0

201.0

Otherwise

402.0

Entervalue here

Set Default Values

Figure 3-24 - Test example B

Legend
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3.3.7 Complete Example: Creating a Conversion Template

Say there have a floating point input value which ranges from 4.0 to 20.0, representing a current measurement in
milliamps. For some other protocol, we want this value in an unsigned 16-bit integer (range: 0-65535). If the input
value is not between 4.0 and 20.0, the value should be marked invalid.

Then the rules should be as follows.

Conversion Rules:

Input Cutput Flags Insert

[4.0 to 20.0] 0.0 to 65535.0
Otherwise Mo Update + Delete
Tove L
love Do
Test

Figure 3-25 - Simple 4-20mA to 0-65535 example.

To generate this example, one can follow the following procedure in the “Conversion Templates” window.
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Conversion Template Properties
1:1 Add i .
5P 1o DP Name: DP to SP
DP to SP Delete Rounding of Integers: HNearest -
Saved to PC Outside Bounds Operation: Limit -
Set as Default DOutside Bounds Flags: +0O Edit

Conversion Template Properties

11 Add :
SP to DP Name: |Template
DPto SP Delete Rounding of Integers: |Heare51

emplate
Saved to PC Outside Bounds Operation: |Limit

Set as Default QOutside Bounds Flags: +0OW

Conversion Rules;

Input Cutput Insert
Otherwise x1.0+0.0

Delete

Move Up

Move Down

Test

Input Output

Input Method: Output Method: |Scale and Offset | - |

\When no input cases match. Scale: | 1|i|
Ofiset: | ﬂ'lil

@ Add a new Conversion Template

@ Insert a new conversion rule case, for the input range from 4 to 20.
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Conversion Rules:

Vam\
3 Insert
[0.0 to 0.0] 0.0
Otherwise *x1.0+0.0 Delete
Move Up
Move Down
Test
Input g : 2 Dutput g : 2 Flags
Input Method: Range - Output Method:  |Output Range bt Edit
Minimum: UE [¥] Inclusive Minimum: | Ulil
Maximum: | Ulil

Maximum: DE Inclusive

®
®
®

Conversion Rules:

The new case will be selected. Areas (4) and (5) show the parameters of the selected case.

The input method should be set to “Range” (as is the default). The parameters for the “range” type are
shown in the area below it. In this case, we want the minimum value of 4 and a maximum of 20.
The output method should be “Output Range”, so we can set the minimum and maximum to 0 and 65535.

Input Cutput Flags Insert
[4.0 to 20.0] 0.0 to 655350
Ctherwise ¥ 1.0+0.0 Delete
Mowve Up
Mowve Down
Test
Input Output Flags
Input Method: Range - Output Method: |Output Range - Edit
Minimum: 45 [¥] Inclusive Minimum: | Ulil
Maximum: | 655351

Maximum: EDE Inclusive

Note that the table values reflect the new parameters entered. Now for all other values of the input, we want to
mark the result as invalid.
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Conversion Rules:

Input Cutput Flags Insert
Otherwise ®1.0+0.0 Delete
©)
Move Up
Move Down
Test
Input Output
Input Method: |Otherwise | Dutput Method: Scale and Offset |«
When no input cases match. Scale: | 1|i| '_
Offset: | 0= :
Output 4
Output Method: Scale and Offset |«
|Ho Update B
Scale: | Copy Raw
Offset: | Scale and Offset —

Select the “Otherwise” case. This will update area below with the new selection’s parameters.

When the values are not in the [4, 20] range we don’t want the output value to update. So select the “No

Update” option for the output.
We also want to set the “Invalid” flag in this case. So click the Edit button in the flags area, and use the

window to “Set” the “Invalid” flag. This window is described in detail in section 3.3.5.

®@0 ©®
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Conversion Template Properties

1:1 Add
SPto DP
DF to 5P Delete Rounding of Integers: |Hearest

Template saved to PC

Name: |Template

DOutside Bounds Operation: |Limit

Set as Default Qutside Bounds Flags: +0OW

Conversion Rules:

Input Cutput Insert
[4.0 to 20.0] 0.0 to 655350
Otherwise Mo Update Delete

Move Up

Move Down

Input QOutput

Input Method: QOutput Method: |No Update -
]

When no input cases match. Does not change the existing data point value.

Figure 3-26 - Completed 4-20mA to 0-65535 example.

The template’s conversion rules are complete. It is recommended to rename the template to something
descriptive, and write a short user-readable description in the appropriate field.

The rounding method and out of bound default operations can be changed, but for this template, the defaults
provide nice behaviour.
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3.3.8 Recreate Default Templates

If the default templates are changed, removed or renamed, you can recreate them by using the “Create Default
Templates” item in the “Tools” menu.

File Edit View Settings Tml5| Help

Project Module Management

¢ [l sec22 (1) | kit style Sheets '
vy Data Type Conver I

Generate Data Point Report with Mapping

¢ W ETH1 Generate Data Point Report without Mapping
e IEC 61850 (S):

o W ETH2
¥ m [EC 60870-5-1 Export Conversion Templates

IED [1: 1]
& COM1 . Create Default Templates ( 2)

Figure 3-27 - Create default templates

Data Type Converter

Import Conversion Templates

T= Te= T = T

@ Select a Data Type Converter module — This will place the DTC’s items in the menu bar.

Select “Create Default Templates” — The default templates will be created and added to the list, if they do
not already exist.
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3.3.9 Using Counters

The following is a full example showing how auto-increment works. The example given shows the IEC 60870-5-
104 window, however the DTC’s auto-increment works in the same way.

Preview

Tag Description I| Data Type Time Stamp 10A || CoT
example_tag_0 example_desc_0000  f[|Single Point CP24Time2a 1 | General Interrogation
example_tag_2 example_desc_0010  |/Single Point CP24Time2a 2 | General Interrogation
example_tag_4 example_desc_0020  [[Single Point CP24Time2a 3 | General Interrogation
example_tag_6 example_desc_0030  |/Single Point CP24Time2a n | General Interrogation
example_tag_8 example_desc_0040  /Single Point CP24Time2a Is ) General Interrogation
o &f of
New values}

Tag Description I| Data Type Time Stamp I 104 CcoT
example_tag_[X] example_desc_[4Y] |Sing|e Point CP24Time2a

|Number of rows: SE |C

You can use "[X]" as an auto increment counter. [Y] and [Z] work si

. Use [3X] to produce values like "001".
Define counter [X] Define counter [Y] Define counter [Z]

Start At: UE Step by: 25 Start At: UE Step by: 1 UE Start At: 1 E Step by: 15
OK Cancel

Figure 3-28 - Using auto increment.

@ Number of Rows can be altered to set the number of data points or commands created from the New
values section. As shown in the example above, five data points/commands are created and shown in the
preview section as the Number of Rows is set to 5.

When using the auto increment counters. Each auto-increment counter can be defined to “start at” and “step by”
any integer amount — there is one section per counter where there values can be changed. Adjusting Start At will
change the value that the first data point receives. Adjusting Step By adjusts the value that the second and
subsequent values will be incremented by.

@ In this example, the [X] counter has been used. The Start At value has been set to 0 and the Step By
value has been set to 2. This results in the values seen in the preview section.

It is also possible to include a number within the square brackets and before the X, Y or Z while using auto
increment. This will produce values that contain the entered number of digits. Any digits that are not taken up by
the value determined by the Start At and Step By values will be shown as 0s.

@ In this example, the [Y] counter has been used with the integer 4 to indicate the number structure. This
results in the values shown in the preview section.

@ In this example, the [Z] counter has been used. The Start At and Step By values have been left at default,
this results in the values shown

If no auto increment value is entered in any field, each data point/command field value will be created the same
with the exception of Tag and the object address field (in this case the I0OA). The first new data point’s Tag value
will represent what was entered in the New value section and the subsequent data points will contain the initial
Tag value followed by an underscore and a number incrementing by one from 1 onwards. (Example: tag, tag_1,
tag_2 etc.). This is an artefact of eNode Designer ensuring all data point tag names are unique.
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4 Additional Features

4.1 Export Conversion Templates

Conversion templates can be exported to a file, so that they may be saved or sent to other computers. They can
then be imported into eNode Designer from the file.

To export to a file, use the “Export Conversion Templates” button on the main panel.

Conversion Templates

Import Conversion Templates

‘ Export Conversion Templates |

Data Points Right click the table to show additional options
Input Tag Input Description| Input Data Type | Conversion Te_. Cutput Tag Output Descripti. | Qutput Data Type | Tes

SWH1 Status Switch 1 Status  |Double Point 1:1 SWH Status_1 Switch 1 Status  [Single Point

SWR Statie Swiitrh 2 Statiz Mnnihla Print -1 SWF Statne 4 Switrh 9 Statns Sinnla Pnint

Figure 4-1 - Export conversion templates button.

This will bring up the following dialog, allowing the user to select which templates to export.

T Export Conversion Templates
Select the conversion templates to export.
Expart Conversion Template

1:1

SPto DP

DP to SP

4-20maAto 0-65535

Template

Select All

Description of selected conversion template:

Mo scaling. Just used to convert data types.

Export

Cancel

Figure 4-2 - Export conversion templates dialog

Every conversion template will appear in the list and be selected by default. Each conversion template can be
selected or deslected to decide which conversion templates are exported. There is also a “Select All” checkbox,
which can be used to select and deselect all templates.
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When the desired templates have been selected, use the “Export” button. This will open a save file window to
browse the filesystem to set where the file should be created like the screenshot below. Find the desired location,
set a filename and select save.

Save In: | Documents

3 Visual Studio 2008
] Visual Studio 2010

OTC Conversion Templates|

File Name:

Files of Type: |Conversion Templates File (*.xmil)

Figure 4-3 - Export: browse to select a destination file

4.2 Import Conversion Templates

Conversion templates can be exported to a file, so that they may be saved or sent to other computers. They can
then be imported into eNode Designer from the file.

To import to a file, use the “Import Conversion Templates” button on the main panel.

Conversion Templates Import Conversion Templates Export Conversion Templates

Data Points Right click the table to show additional options
Input Tag Input Description| Input Data Type | Conversion Te... Output Tag COutput Descripti...| Output Data Type | Tes

SW1 Status Switch 1 Status  |Double Point 11 SW1 Status_1 Switch 1 Status  [Single Point

QU Statie Swritrh 2 Statie Mnnkla Pnint 1-1 SUD Statne A Swiitrh F Statne Sinnla Print

Figure 4-4 - Import conversion templates button.

This will bring up an “open file” window to browse the filesystem to find the conversion templates file, similar to
the screenshot below.
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Look In: | Documents

] Visual Studio 2008
[ Visual Studio 2010

[ DTC Conversion Templates.xmi

File Name: OTC Conversion Templates. xml

Files of Type: |Conversion Templates File (*.xml)

Figure 4-5 - Import: browse for file

Locate the conversion templates file, and select “Open”. If the file is a valid conversion templates export file, the
following window will come up asking the user to select which templates to import.

Select the conversion templates to import.

Import Conversion Template Add Prefix: |
1:1

SP to DP Add Suffix: |
DP to SP
4-20mAto 0-65535 Legend
Template

EEEEE

Duplicate Definition Exists

[v] Select All

Description of selected conversion template:

Figure 4-6 - Import conversion template selection
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Conversion templates which are match exactly a template already on the computer are highlighted in yellow. This
just means that importing them will have no effect since they already exist.

A prefix and suffix can be added to the imported templates. Every imported template will have the name simply
with the prefix in front, and suffix at the end.

{Imported template name} = {Prefix{Original name}{Suffix}

All conversion templates in the file will be shown in the list. The “Select All” checkbox can be used to select and
deselect all of them at once.

When the desired selections have been made, click the “Import” button to add them to your list of conversion

templates.

4.3 Sorting Tables

The main conversion item table can be sorted by left clicking the column header. For example, to sort by input
tag, left click the “Input Tag” column in the table header.

Data Points Right click the table to show additional options
Input Tag Input Description Input Data Type | Conversion Te... Cutput Tag Cutput Descrip...| Cutput Data TypeTes
SW1 Status = |Switch 1 Status |Double Point 11 SW1 Status_1  |Switch 1 Status |Single Point
SW2 Status 5 |Switch 2 Status |Double Point 11 SW2 Status_1  |Switch 2 Status |Single Point
Measure X3 -_ Measures ¥ |Float 32 4-20maAto 0-6... |Measure X23{_1 |Measures X33  |Unsigned 16
Measure YYY = |[Measures YYY |Float32 4-20maAto 0-6... |Measure YYY_1 |Measures YYY |Unsigned 16
Counter 1 = |(Counter 1 Integer 32 11 Counter 1u32 |Counter Unsigned 32
Data Points ". Right click the table to show additional options
Input Tag = JInput Description Input Data Type | Conversion Te... Qutput Tag | Quiput Descrip..| Output Data Type Tes
Counter 1 Counter 1 Integer 32 11 Counter 1Tu32 |Counter 1 Unsigned 32
Measure X33 Measures XX |Float 32 4-20mAto 0-6... |Measure X331 [Measures X33  |Unsigned 16
Measure YYY Measures YYY |Float 32 4-20mAto 0-6... |Measure ¥YY_1 [Measures YYY |Unsigned 16
SW1 Status Switch 1 Status |Double Point 11 SW1 Status_1  [Switch 1 Status [Single Point
SW2 Status Switch 2 Status |Double Paoint 11 SW2 Status_1  [Switch 2 Status |Single Point

Figure 4-7 - Sorting the main conversion item table

The sort can be removed using the option in the right-click menu, as shown in the figure below.

Data Points
Input Tag = |Input Description Input Data Type | Conversion Te...
Counter 1 Counter1 —llntanar 33 14
Measure XK Measures X Copy with headers H
Measure YYY  |Measures YY| copy C
SW1 Status Switch 1 Stat ; ¢
SW2 Status  |Switch 2 Stafm—maee
Stop sorting table T
Save sort order

Remap selected point

Figure 4-8 - Removing the sort

The same table sorting options are available for the window testing the conversion template input/output values.
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The conversion template list can also be sorted by name by using the right click menu in this list, as shown below.

Conversion Template

11 Add
SP to DP

DP to SP — Delete
4-20mA to 0-65535

Saved to PC

Set as Default

Figure 4-9 - Sort conversion templates list

4.4 Incomplete and duplicated information

In the main table of conversion items, incomplete information is shown in red and duplicated information is shown
in yellow. This allows the user to quickly find and fix any issues in the table.

Conversion Templates Import Conversion Templates Export Conversion Templates

Data Points Right click the table to show additional options

Input Tag Input Descripti.. | Input Data Type|Conversion Te..| CQutput Tag | Qutput Descri...| Qutput Data T...[Tes
SW1 Status Switch 1 Status [Double Point |11 SW1 Status_1  |Switch 1 Status |Single Point
SW2 Status Switch 2 Status [Double Point |11 SW2 Status_1  |Switch 2 Status |Single Point
Measure X4 [Measures ¥ |[Float 32 11 Measure 306 1 IMeasures 300 [Integer 16
Measure W\’/Iﬂﬂeasures"ﬂ"\" Float 32 1:1 Measure Y¥Y_1 |Measures YYY |Integer 16
Counter 1 Couter 1 Integer 32 1:1 Counter 1 Counter 1 2
Measure X34 |Measures X3 |Float 32 1:1 Measure X206 2 |Measures X200 |Integer 16

23
@|Duplicatedinfnrmatinn: "Measure X23_1" "Measure XK _2" |

Figure 4-10 - Incomplete and duplicated information example.

@ Duplicated information will show in yellow.
@ Incomplete data shows in red.

@ Mouse-over a cell to obtain further information.
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5 Reference Guide

5.1 Header Buttons

Conversion Templates Import Conversion Templates Export Conversion Templates
Conversion Templates Opens a window to view and modify conversion templates.
Import Conversion Templates Import conversion templates from a file.

Export Conversion Templates Export conversion templates to a file.

5.2 Main Table Buttons

Add Reference Remap Delete Modify Selected Points Move Up Mowve Down
Add Reference Adds new points to be converted
Remap Remaps the selected row, to use a different input (reference) point.
Delete Deletes the selected rows
Modify Selected Points Modify the properties of all selected data rows at once. See section 3.2.3.
Move Up Moves the selected data points up one row in the table
Move Down Moves the selected data points down one row in the table

5.3 Main Table Columns

5.3.1.1 Input Tag

Description The tag of the input (referenced) point.
Data Entry N/A; though can remap the point to change which point is referenced.
Min Length N/A
Max Length N/A
Input Option Mandatory

5.3.1.2 Input Description

Description The description of the input (referenced) point.
Data Entry N/A

Min Length N/A

Max Length N/A

Input Option Mandatory

5.3.1.3 Input Data Type

Description The data type of the input (referenced) point.
Data Entry N/A
Min Length N/A
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Max Length
Input Option

N/A
Mandatory

5.3.1.4 Conversion Template

Description
Data Entry
Values

Input Option

Which conversion template to use when converting input to output.
Drop Down Menu
< All Conversion Templates >

Mandatory

5.3.1.5 Output Tag

Description
Data Entry
Min Length
Max Length
Input Option

A unique Tag name for the generated output data point. The result of the
conversion is placed in this data point.

String

1

N/A
Mandatory

5.3.1.6 Output Description

Description
Data Entry
Min Length
Max Length
Input Option

A user defined description of the generated output data point.
String

0

N/A

Mandatory

5.3.1.7 Output Data Type

Description

Data Entry

Types

Input Option

The data type of the generated output point.

Drop Down Menu

Single Point
Double Point
Unsigned 32
Integer 32
Float 32
Float 64

Mandatory

5.3.1.8 Test

Use the test button to jump to the “conversion template” testing window. The input data type and output data type

in the test window are automatically set to match the table row.

5.4 Main Table Context Menu

Right clicking the main table will provide several options described below.
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[1:1 |Counter 1
Copy with headers H
Copy C
Paste J

Stop sorting table T

Save sort order
Remap selected point

Input Description
Input Data Type
Output Description
Output Data Type
Test

Figure 5-1 - Main table context menu

Copy with headers Copy the selected table cell information including table headers.
Copy Copy the selected table cell information.

Paste Paste values into the table.

Stop sorting table Removes any sort operation on the table.

Save sort order Saves the current sorted order as the actual order.

Remap selected point Remap the selected point (set a new input/reference point)

-- Show Columns -- checkboxes Shows and hides the column in the table.

5.5 Conversion Templates Window

Conversion Template

1:1 Add
4-20maAto 0-65535

OP to 5P Delete
SPtoDP

Saved to PC

Figure 5-2 - Conversion template list reference guide

Add Add a new conversion template.

Delete Delete the selected conversion template.

Saved to PC Ticked if the conversion template is saved to the computer. Unchecked means it is saved
only to the project.

Set as Default Set the selection conversion template as the default template. All new conversion items

will use the default conversion template when they are created.
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Conversion Rules:

Input Output Flags Insert
Otherwize X1.0+00
Test
Figure 5-3 - Conversion rules reference guide

Insert Inserts a new conversion rule (above the currently selected rule).
Delete Deletes the selected conversion rule.
Move Up Moves the selected conversion rule(s) up one row in the table.
Move Down Moves the selected conversion rule(s) down one row in the table.
Test Opens the test window for the conversion template.

5.6 Data Type Definitions

The definitions of each data type are described below.

Data Type
Single Point

Double Point

Unsigned 32
Integer 32
Float 32
Float 64
String

Description

A one-bit (Boolean) value. Typically,

0 = “false” or “off”

1 =“true” or “on”.

A two-bit binary value. Bit 0 represents “Off” and bit 1 represents “On”. This indicates that
00 = Intermediate / Transition period

01 = Off

10=0n

11 = Invalid

A 32-bit unsigned integer. Range: 0 to 4294967295

A 32-bit signed integer. Range: -2147483648 to 2147483647

A 32-bit, IEEE 754 single precision floating point number.
A 64-bit, IEEE 754 double precision floating point number.
Variable length character data

Table 5-1 - Data Type Definitions
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5.7 ADH Quality Flags

The ADH quality flags are as follows.

Flag

GOOD

INVALID
QUESTIONABLE
OVERFLOW
OUTOFRANGE
BAD_REFERENCE
OSCILLATORY

FATILURE
OUT_DATED

INACCURATE
INCONSISTENT
TRANSIENT

CARRY
COUNTER_ADJUSTED

DERIVED
PROTOCOL_COMMUNICATION_LOST

ADH_COMMUNICATION_LOST
SUBSTITUTED

TEST
OPERATOR_BLOCKED

Short
OK
v

Q

ov
OR
BREF
OSC

FAIL
OLD

INAC
INC
TR
CY
CA

DER
PNC

ANC
SB

TEST
BL

Definition

Validity: no abnormal condition of the data acquisition is detected
Validity: value is invalid or unknown

Validity: value is in doubt and should not be relied on

Detail: value cannot be represented in the given format (should
have INVALID validity)

Detail: value is outside a predefined range

Detail: value may not be correct due to a reference being out of
calibration (e.g. in an Analog to Digital Converter a known input
gives wrong output)

Detail: value is currently oscillating (e.g. digital input continually
changing 0/1). The data object value is not updated during this time
Detail: value is INVALID due to a failure

Detail: value is out of date, it may have changed since the last
notification (should have QUESTIONABLE validity)

Detail: value does not meet the stated accuracy of the source
(should have QUESTIONABLE validity)

Detail: an evaluation function has detected an inconsistency
(should have QUESTIONABLE validity)

Detail: Equipment is in a transient state. Used in step-position
information

Detail: Carry indicates (e.g. counter) overflow occurs when the
value goes over-bound and resets to zero

Detail: Counter was adjusted since the last reading (e.g. initialised
to a new value)

Detail: The value is calculated, not a measurement

Detail: Protocol updating the ADH data point has lost
communication to the source

Detail: Not connected to the ADH application source of the data
point

Source: value, quality or time has been substituted

Test: test values should not be used for operational purposes
Further update of the value has been blocked by an operator. The
value shall be the same as it was before blocking

Table 5-2 - ADH quality flags.



