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1. Introduction

The IED Modeler/Designer is a comprehensive IED oriented SCL modelling tool for IEC
61850/61400 and companion standards. It has been designed to keep pace with the evolution of
standards.

Model Designer, as one of our core products of tool suite is designed to address all the features
which are required by different type of users, including IEC 61850 Standard developers, IED
vendors, stack vendors, researchers, engineers, utilities companies and people who are interested in
applying Model Driven Architecture in system design. With feedbacks from a diversity of users, we
keep on developing new features to pill the “pain” confronted when applying IEC 61850/61400 into
production. It was born on a mission to help enjoy life in your professional career!

The user manual is composed of four parts, but they are independent and not in sequence.

v Part One: IED Model Design

This part is the fundamental. It covers details about installation, introduction to GUI layout, system
settings, project management, create/import/modify/export ICD/CID/IID, extract CID from SCD,
and generation of TEMPLATE ICD etc. The Intelligent Creation features to save you a lot of time
and energy in building error-free IED model, such as customizing data types, creation of LNs of
different LNodeTypes, creation of DataSet and Control Blocks, initializing DOI values and
configuring Communication parameters etc. All those jobs are very convenient to fulfil with help of
user friendly Wizards. In addition it also introduces how to batch edit Attribute Values and Element
Values using external tools like Excel; The Search Utilities is designed to be helpful in searching
project items. It uses Fuzzy search algorithm, allowing context search of documentation for each
Element and Attribute.

v" Part Two: Domain Design

This part will introduce you a very comfortable and much higher level of Domain design by utilizing
UML technologies. Like other UML tools in the market, Domain design is based on Diagrams. With
this tool on hand, you will never feel like asking Domain support from anyone any more. Bet you
urgently require Edition 2.0 package for Wind Power, you can home-brew it within one-two hours
or even faster if you are an IEC member who is in charge of designing this domain. Within this part
Data Type Diagram and Domain Diagram will be introduced, which are much like Class Diagram
and Component Diagram in UML, but much more powerful and convenient.

v' Part Three: IED Model Extension

This part will introduce how to embed private model information into your SCL without breaking

any rules defined by IEC 61850-6. Knowing that SCL is lack of PLC logic equations and internal

mappings and many others so on. It also doesn’t address non-IEC 61850 and vendor-specific
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parameters configuration and that all those information are essential to run an application. To do
this, we have to turn to model extension according to IEC 61850-6. Model Designer can give you a
cutting-edge, vendor-independent, flexible and programmable way to accomplish that.

v' Part Four: IED Model Validation

This part will introduce Schema Check, Integrity Check and Semantic Check against rules defined
by Standards. Schema Check is the most popular feature used nowadays and users tend to believe
that if Schema Check is passed, their SCL is error-free. But experiences tell us it sounds too good
to be true. Why? To fully tell you the reason, | have to write a book about XML Schema defined by
W3C. But that is out of the scope of this manual, here | can only tell the reason is because Schema
Check are blind to many types of errors in SCL dynamic structures and semantic constraints.

Give you one of the most typical example which | guess you are unaware of:
<FCDA InClass="MMXU" fc="MX" daName="PhV.phsA.cVal.mag.i" Inlnst="1" IdInst="LDPQ"/>
<FCDA InClass="MMXU" fc="MX" daName="A.phsA.cVal.mag.i" Inlnst="1" IdInst="LDPQ"/>

The Schema Check is OK about the two DataSet entries above. But they are actually incorrect
according to IEC 61850-6. Because PhV.phsA is DO.SDO, not DA. So they should be corrected to

<FCDA InClass="MMXU" fc="MX" doName=" PhV.phsA" daName="cVal.mag.i" Inlnst="1"
IdInst="LDPQ"/>

<FCDA InClass="MMXU" fc="MX" doName="A.phsA" daName="cVal.mag.i" Inlnst="1"
IdInst="LDPQ"/>

To our surprise is MOST of the stack suppliers “accept” this type of errors. In other words, most of
the IEDs in the market are running against the rule defined by IEC 61850-6. This is also the reason
why IED Model Validation deserves an independent part of user manual.

The good news is that Model Designer offers Integrity Check which can detect errors which are
blind to Schema Check.

Semantic Check is a feature we will introduce in the future.
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2. Domain Design

Bl oOrgs
4 [ 1eC -
4 [ ] TC57 == ==
> B IEC61850-7X00-ELO T
> B IEC61850-7X00-E2.0 | )
> B IEC61850-7X10-ELO = — ==
> B IEC61850-7X20-EL0

el !— IEC51400-25-2-E1.0
Domain Design » - > [l LNodeTypes
- @l DOTypes
> [l DATypes

> il EnumTypes
#4 LNodeTypes Overview

ALY

#4 DOTypes Overview

i

#4 DATypes Overview

#4 EnumTypes Overview

[£] Domains Architecture Qverview

\

While tools are getting more and more important when it is about the benefits of IEC 61850 and its
companion standards, Domain Design is no doubt the core part of any application. There are a
couple of approaches for Domain Design, for example Text-and-Table (which is used by IEC 61850
to define CDC, LNodeType...) and UML-based (which is a little different from traditional UML
concepts).

Text-and-Table approach is very hard to follow and it simply reflects how the standard is currently
written and released. It goes without words that room for interpretation and human error is ample.
As an example of a human error even in the standards definition, consider the bold frames around
the definitions for stVal and subVal attributes of DPC. It has gone unnoticed that the
CODED_ENUM attribute type has no explicit type definition at all. Nevertheless is it “copy-pasted”
from table to table and appears in several CDCs without any further definition as to how its
semantics is represented syntactically.

The benefit of the UML-Based Approach is quite obvious. Take IEC 61850-7X00 (SAS edition 1.0)
for instance, the standard defines about 90 LNs, each having in average some 20 Data Objects.
There are about 30 defined types (CDCs) of Data Objects. Each CDC has in average 20 attributes,
half of them being again of some complex, composite type. The complex type definitions span
across two more levels of containment. In addition to the LNs and their Data Objects, the standard
defines a number of other aspects of LNs, which are not fully discussed at all. All this may give an
idea about the size and the complexity of the Domain definition in the standard. Needless to say
other Domains like SAS edition 2.0, DER, Wind Power and Hydro Power which seem to be more
and more complex because of specific application with specific algorithms. The complexity
challenges people to design new Domains without a professional tool. Model Designer is a tool
ready for:

IEC 61850-6
IEC 61850-7-1

Domain Design



FUHUA

IEC 61850/61400 Model Designer

IEC 61850-7-2
IEC 61850-7-3
IEC 61850-7-4
IEC 61850-7-410
IEC 61850-7-420
IEC 61850-8-1
IEC 61850-8-2
IEC 61850-80-1
IEC 61850-80-4
IEC 61850-9-2
IEC 61850-90-1
IEC 61850-90-10
IEC 61850-90-11
IEC 61850-90-12
IEC 61850-90-13
IEC 61850-90-14
IEC 61850-90-15
IEC 61850-90-2
IEC 61850-90-3
IEC 61850-90-4
IEC 61850-90-5
IEC 61850-90-6
IEC 61850-90-7
IEC 61850-90-8
IEC 61850-90-9

And many more than the mentioned above, which we couldn’t know about by now.

Model Designer stress or will stress the following points:

CASE tool support

Model maintenance and extensions

Code and documentation generation

Formal data mappings or conversions to other standards
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2.1 Domain Diagram

¥ DemainDiagram/V0.001 - Domains Architecture Overview == =]
[+ o Re-usability i
AB <Danaind? Class .
TECE1650-THOG-ED. O Logical Node
{or Device Model)
- 1 build a ™ Class
substation - Repository
i function! =
< [ &
A
¢ ~
(|

>3

IECE1400-25-2-E1.0

0%

IECE1850-TX00-E2. 0

<BOLY>

agent

¥

TECE1850-TX10-E1.0

<<Domain?>
TEC1850-TX?0-EL.0

Domain Diagram is designed to manage a diversity of Domains defined (or will be defined) by IEC
61850/61400 and its companion standards. Domain Diagram as well as Data Type Diagram employs
technologies/theory from UML. You can find some OO terms within this manual such as
Generalization, Dependency etc. If you are already familiar with UML, this part would be very easy

» #

to master.

2.1.1. Diagram Layout

||E| DomainDiagram/V0.001 - Domains Architecture Overview = || == @

‘\Title
™S—_ Workspace
~Toolbar

NE s x
|

" \M“
m

EagleE&

4 LI L i
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There are four parts of a Domain Diagram:

v’ Title

[ EI DomainCiagram/V0.001 - Domains Architecture Overview

Icon - Diagram Type/Version - Diagram Name

v" Toolbar

1. R : Diagram in selection mode

2. = : Add Text to Diagram

3. |7 : Add Note to Diagram
: Add Picture to Diagram

5. : Anchor Note/Picture to Items

e

: Add Generalization between Domains

E

7. : Create a new Domain

v" Workspace

This is an area in which users to place items. The properties of items can be changed, including Fill
Color, Border Color, Border Size, Font Color, Font Size, Dimension, and Position etc. Here are
some of examples:

Fote here. .. [ I am Text; abowe is IEC 61850

Anchor; On the left —»
iz Hote; on the right
iz Picture!
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T am the root ancestor of |
any other Domains.

I am descendant of TAOO-E1.0
for Wind Power Flant.

SCL, reusing existing Domains.

1 I am DataTypeTemplates of a IT

v Eagle eye

] Eagle Eye is intended to capture the overview look of the whole Diagram when its dimension
is too big to display onto the screen. With help of the Overview Window, you can quick jump to a
certain part of the Diagram, For example:

u {{IHodeTyper> {{HodeTypel> {{INodeTyper> {{IHodeTyper> {{LHodeType>
. CALH : CALH CCGR : CCGR CILO : CILO CPOW : CFOW CSWI : CSWI
A

4 I |

The above is a Data Type Diagram with hundreds of LNodeTypes, The Overview Window would
look like this:
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v" Active Menu

=

Tools Window Help

Delete Del I:y
Select All Ctrl+A

When a Diagram Window is activated, the Menus specific to the Diagram will show up in the Menu
Bar.

v" Active Toolbar

QQaw»~|mg e e

When a Diagram Window is activated, the tool Buttons specific to the Diagram will show up in the
Tool Bar.

v" Active Actions

N/A

2.1.2. Diagram Properties

v' Grid Size

Grid property help to reposition Diagram items in a more controllable way, the default gird size is
5 pixels (Can’t be changed in this release). Each movement of a Diagram item will be aligned to
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grid size.

v" Background Color

Diagram background color is changeable using Context Menu.

I 11, A, |
= || (=) | [

[ I am DataTypeTemplates of a

I am the root smcestor of SCL, reusing existing Domains.

any other Domains.

[,
I am descendant of THOO-E1.0

for Wind Fower Flant.

v" Toolbar Switch

The Toolbar within Diagram can be switched OFF or ON using Context Menu too.

Background Color..

I-J Standard Toolbar I
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I am DataTypeTemplatez of a

I am the root ancestor of SCL, reusing existing Domains.

any other Domains.

I am descendant of THOO-E1.0
for Wind Power Flant.

2.1.3. Create Domain Diagram

Domain Diagram aims to model the relationships between Domains, so there is a Domain there can
be a Domain Diagram, for example:

4 - Orgs
4 [ ec
4 [ Tcs7 — 3
- B IEC51850-7X00-E1.0 & Open Specification...
> B IEC61850-7X00-E2.0 § et
> B IEC61850-7X10-E1.0 B Privat
Mvates
> B IEC61850-7X20-ELD
» @ IEC61400-25-2-1.0 | el Branch
B Domains Architecture B Domain r
Ilﬁ DomainDiagram II
1 Move Up
1  Move Down
= Delete

Users can create a custom path to hold Domains and Domain Diagrams:
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4 || TC57
g F IECH1850-7X00-EL.0
> I-: IECB1850-7X00-E2.0
E 1EC61850-7X10-E1.0
I-: IECH1850-7X20-E1.0
F IEC61400-25-2-E1.0
@ Domains Architecture Overview

W

W

W

J_B myCompany
4 || myDffice
> & myDomainl
> & myDomain2
£ DomainDiagram

2.1.4. Open Domain Diagram

To open a Domain Diagram, please use Context Menu or double click on the Diagram item:

4 B myCompany
4 || myOffice

> & myDomainl

> B myDomain2

£ Do

& Open Specification...

Open Diagram

3o Text
#* Privates
I Move Up

4 Move Down

= Delete

The opened Diagram will look like this:
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= | DomainDiagram/V0.001 - DomainDiagram =B [E]
R
AB
L
A
E
] [ 1 | (.

To change the Diagram name, please use Context Menu:

4 a myCompany
4 _3 myDffice

& myDomainl
> B myDomain2

|-— & Open Specification... I

3 Text
#* Privates

T Move Up
4  Move Down

= Delete

The Specification Dialog will show up:
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w» Specification for scl:DomainDiagram (DomainDiagram) &u
| —
] scl:DomainDiagram I
Fra ]
Element
Mame Value
[ sclDomainDiagram

scliname My Domain Diagram

Documentation

I 0K I | Apply | [ Cancel ] [E Browsze _

Then change the name you like, for example “My Domain Diagram”.

2.1.5. Close Domain Diagram

To close the Domain Diagram, please press the Close button on the Window:

Domain Design
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E_J'] DomainDiagram/V0.001 - My Domain Diagram E'

S :

¥ &

m

LY

1

1 [ ] [ (s &

You can also minimize/maximize/restore the Window using the other buttons.

2.1.6. Delete Domain Diagram

To delete Domain Diagram, please use Context Menu:

4 B myCompany
4 || myOffice

» B myDomainl

> & myDomain2

||E| My &

Open Specification...

5 Text

&> Privates

I Move Up

& Move Down

|=. Delete ||

2.1.7. Reorder Domain Diagram

To reorder Domain Diagrams, please use Context Menu or Drag-Drop:
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4 B myCaormpany
4 || myOffice
> B myDomainl
> & myDomain2
I My Domain Diagram

] & Open Specification...

Text

p- 4

Privates

I Meove Up

Move Down

= Delete

2.1.8. Text ltem

Text item is used to contain text block within Diagram and it has nothing to do with items in Project
Browser.

2.1.8.1.Create

To create a Text item, please use the Diagram Toolbar:

[ ]

= | DomainDiagram/V0.001 - My Domain Diagram E'@

-

R
AB

m

\-\.

1

When the tool button is pressed, the Cursor will turn to a Cross signl'_. Move the cursor to where

you want to place the Text item, then click on there.
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= | DomainDiagram/V0.001 - My Domain Diagram E'@
Ky
AB
L] L]
.Text here. .. . B
L
s L
E
1 1 p o
2.1.8.2.Edit

To edit item text, please double click on the Text item, and type in the text you like.

st | DomainDiagram/V0.001 - My Domain Diagram EI@

&

M¥ typed in Text for ...

m N R & &

1

2.1.8.3.Delete

To delete the Text item, please select the Text item and use Context Menu or just press the Delete
Key of the Key Board.
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= | DomainDiagram/V0.001 - My Domain Diagram EI@
n n
AB My tymed in Tord £
El u Fill Color..
. Font Size »
- Font Color.. E
i Delete
E i
4 1l p =

2.1.9. Note Item

Note item is used to contain text block within Diagram and it has nothing to do with items in Project
Browser. The main difference between Note and Text items is that Note can be anchored to other
items while Text item can’t.

2.1.9.1.Create

Please refer to Text item.

2.1.9.2 Edit

Please refer to Text item.

2.1.9.3.Delete

Please refer to Text item.

2.1.10. Image Item

Image item is used to contain picture within Diagram and it has nothing to do with items in Project
Browser. To date, it only supports PNG format.
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2.1.10.1. Create

To create an Image item, please use the Diagram Toolbar:

't | DomainDiagram/V0.001 - My Domain Diagram E'@
ks

My typed in Text for ...
| |

AB
= il

N |

o

-

LAY

Then an Open Dialog will show up, asking for the picture you would like to insert:

= | DomainDiagram/V0.001 - My Domain Diagram EI@
N
AB My typed in Text for ...
il
= L] L] L
1EC(61850 |
~ L] L]
E o
4 1 p -
2.1.10.2. Edit

The Image items can be resized:
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= | DomainDiagram/V0.001 - My Domain Diagram EI@
&
AB M¥ typed in Text for ...
=] il
= g - =
[iec/61850 [ 1
x .|
Va S
g -
] ] (.

2.1.10.3. Delete

Please refer to Text item.

2.1.11. Anchor Item

Anchor item is used to attach relationships between Note/Image and other items within Diagram. It
also has nothing to do with items in Project Browser. When we say an item is anchored, it means
that the item is attached with a descriptive Note or Image nearby.

2.1.11.1. Create

To create an Anchor item, please use the Diagram Toolbar:

Domain Design



IEC 61850/61400 Model Designer

FUHUA

= | DomainDiagram/V0.001 - My Domain Diagram

fo - Sl

B & &

i |

"™ v

My typed in Text for ...

-

T~
S

<<Domaini>

myHomainl

m

L

S—

1

When the Anchor button is pressed, the cursor will turn to “Up Arrow” sign i and waiting for

the users to select the item to anchor.

Drag and Move the cursor over the selected item, for example “myDomain1”, when the cursor touch
an Image/Note item, the touched item will be highlighted indicating that the Anchor is attachable.

As shown below:

= | DomainDiagram/V0.001 - My Domain Diagram

(2 ][O [mes

My typed in Text for ...

L

-

=
A

“Domainr>
myDemainl

“

m

£
-
e
A
e

A

1

Release the Left Mouse button when you want the Anchor to be created.
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= | DomainDiagram/V0.001 - My Domain Diagram El@
&
A
AB My typed in Text for ... \.______‘_____.____,__.f"
<Domain>>
mylomainl i
L " " -
(\?-‘-H-\_‘_‘_'_._FH‘#/ N
/N | ;5-‘_"*--.._\__‘_‘ J.r'r
E !
l [ ] [ P
You can readjust the Anchor Line Segments using Drag & Drop. For example:
= | DomainDiagram/V0.001 - My Domain Diagram E'@
K
T
AB My typed in Text for ... \-..h___‘_____.__d_,,../
CDomainr
myDomainl b
- =
a
E !
1 i (s &
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= | DomainDiagram/V0.001 - My Domain Diagram El@
K
e
AB My typed in Text for ... '\.______‘_____.____,__/
<<Domain?
myDomainl b
- =
.- Ml
A Cwy o
! -\-%H\'\.F"#J-ﬁ. e
L] [ 1] | P

If you want to delete a certain Line Segment of the Anchor, please press the “Control Key” while

-

Drag & Drop over the Square

" of the Line Segments. Then the Line Segment will disappear:

| = | DomainDiagram/V0.001 - My Domain Diagram EI@ 1
I
T
AB My typed in Text for ... K“-u-..___________,.-—-"’
CDomain>
myDomaind b
= =
IEC|61850 L G
~ . .-
g i
4 i b ;
2.1.11.2. Edit

To change the Anchor attributes, please use Context Menu:
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= DomainDiagram/V0.001 - My Domain Diagram ==
-~ - s
Ry ~—
<<I|D|TI&11'L>>
AB My typed in Text for ... myDomainl
.
. IEC|61850 L
L ] . .
- Thickness » —
-
}l Color..
E Delete il
1 1 -
2.1.11.3. Delete

Please refer to Text ltem.

2.1.12. Generalization ltem

Generalization item is the same as that of UML to reuse model by inheritance. It exists in Model
Designer Project both syntactically and semantically. In consequence, when you delete
Generalization items from Domain Diagram, it does NOT necessarily mean that they are removed

from Model already unless you trigger a command “Delete from Model”.

5’| DomainDiagram/V0.001 - My Domain Diagram EI
AB C<Domainr> <<Domain’>
IECE1S50-TH00-EZ. 0 IECG1850-TH00-EL1. 0
L
/ﬂ
E
‘ m | -

The picture below, Domain IEC 61850-7X00-E1.0 is for Substation Automation Edition 1.0, the
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Edition 2.0 inherits all the Data Types from Edition 1.0. So myDomainl which inherits from Edition
2.0 can reuse any Data Types both from Edition 2.0 and Edition 1.0.

Model Designer now (edition 3.0.0) supports multiple inheritances, so myDomainl can inherit Data
Types from any other Domains by Generalization.

5’| DomainDiagram/V0.001 - My Domain Diagram El = E
AB <<Domain’> <<Domaini>
TECB1E50-TX00-E2. 0 TECE1850-TX00-E1.0
L
A
E

“<homainr?
IECE1850-TX10-El1.0

“<Demainsy
IECE1850-THZ0-ELl. O

q

| m | r -

From the picture above, myDoman1 also reuse Data Types from IEC61850-7X20-E1.0 (DER) and
IEC61850-7x10-E1.0 (Hydro).

Double click myDomainl to open the Specification Dialog:

-
@n Specification for scl:Domain (myDomainl) M

E =cl:Demain | iscl:lﬂodeT}'pes | iscl:DDT}'pes | iscl:]]ﬁ.Tj'pes | iscl:EnwnTy‘pes |

(# Baiv. . |

Element
MName Value it
: .
A sclid myDomainl
A sclrevision A

Documentation

l (1):4 I | Apply | ’ Cancel ] [@Browse,

There are five specific pages in the Specification Dialog:
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v Scl:Domain

This page is intended to modify Domain’s attribute values, such as scl:id, scl:revision and
Documentation etc. Optional attributes also can be added/removed from this page:

-
@n Specification for scl:Domain (myDomainl) M

E =cl:Demain | scl:LHndeT}'pes | scl:DDT}'pes | scl:]:lﬁ.Tj'pes | sr_'l:EnumT;-"pes |

& Edit R

Element Awailable Attribute(s)

Name Value Mame

Add
A sclid myDomainl - -
y @ Import Private Attribute(s) L4
A sclrevision A
A sclversion 2007

Documentation

Apply ’ Cancel ] [@ EBrowse ,]

Double click or using Context Menu, scl:desc can be added. Import Private Attributes(s) is another
powerful feature, please refer to Part Three of this User Manual.

v" Scl:LNodeTypes
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-
@» Specification for schDomain (myDomainl) @g
E ccl:Domain ﬁ zel LHodeTypes | E scl: 0Types | ﬁ sel:DATypes | E scl: EnumTypes |
& Rdit [ 2h<<]
Configured Type (=] Inherited Type(s)

- B IECA1850-7X10-EL0
i B IECA1850-7X00-ELO
I B IECE1850-7X00-E2.0
L

[ECH1850-7X20-E1.0

Apply ’ Cancel ] [E EBrowse ,]

From this page, we can see myDomainl inherits all LNodeTypes from 4 standard Domains, but now
it hasn’t configured any LNodeTypes:

-
@» Specification for schDomain (myDomainl) @g

E ccl:Domain ﬁscl:]_ﬂodeT}'pes | Escl:DDT}'pes | ﬁscl:]]ﬁ.Types | Escl:EnwnTy‘pes |
& Rdit [ 2h<<]

Configured Type (=] Inherited Type(s)

i § IECA1850-7X10-E1.0
1 - § IECA1850-7X00-E1.0
I » B IECG1850-7X00-E2.0
F] - -
#¢ DCCT : DCCT
DCHE : DCHE
DCHC : DCHC
DCIP : DCIP
DCRP : DCRP
DCST : DCST
DCTS : DCTS

DEXC: DEXC
DECL - DIECH -

m._ | »

Lfege gt gt g 45 £ 4

Apply ’ Cancel ] [E EBrowse ,]

The listed LNodeTypes (from the picture above) can be configured to myDomainl very easily, but
before we do it, let’s have a brief look at other pages:
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-
@» Specification for schDomain (myDomainl) @g

| E ccl:Domain | iscl:lﬂodeT}Tes | iEElZDDT}TEE | iscl:]]ﬁ.Tj'pes | iscl:EnwnTy‘pes |

& Edit R

Configured Type (=] Inherited Type (=]
> E IEC61850-7X10-ELO | =
» B IEC61850-7X00-ELD
I » B IEC61850-7X00-E2.0
. . 4 § IEC61850-7X20-E1.0
Configured Nothing 45 ApC: APC
#2 ASG : ASG
BCR:BCR
CMV : CMV
CSG : CSG

#2
#
*
#¢ CUG: CUG
*
%

m

DPC : DPC
DPL : DPL
#2 ENC : ENC -

Apply ’ Cancel ] [@ EBrowse ,]

-
@» Specification for schDomain (myDomainl) &Ig

| E ccl:Domain | iscl:lﬂodeT}Tes | iscl:DDT}'pes | iscl:]]ﬁ.Types | iscl:EnwnTy‘pes |

& Edit R

Configured Type (=] Inherited Type (=]
E IECA1850-7X10-E10 -
E IECH1850-7X00-ELO
E IEC61850-7X00-E2.0
E IECH1850-7X20-E1.0
#¢ APCCancel
ﬁ? APCOperate
%2 APCSelectWith\..
#¢ AnalogueValue
#¢ BSCCancel
ﬁ? BSCOperate
#¢ BSCSelectWith\..
#¢ CalendarTime

#2 cell -

m

h ¥ ¥ =

Configured Nothing

Apply ’ Cancel ] [@ Browse _
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-
@» Specification for schDomain (myDomainl) M

| E ccl:Domain | ﬁscl:lﬂodeT}Tes | ﬁscl:DDT}'pes | ﬁscl:]]ﬁ.Types | EEEliEn‘mTYpEE |_

& Edit R

Inherited Type (=]

IECB1850-7X10-ELO =+
IECB1850-7X00-EL.O
IECB1850-7X00-E2.0
IEC61850-7X20-E1.0

Nothing too 44 AddCause

%2 Beh

%2 SIUnit

4% ServiceErrar

A% ServiceType

#¢ angRefCMV

42 angRefWYE

4% cmdQual

4% ctiModel <

Configured Type (=]

m

=
A ¥ v ¥
LU

Apply ’ Cancel ] [@ Browse _

Now we begin to configure an LNodeType for our Domain myDomainl, say DCCT:

-
@» Specification for schDomain (myDomainl) M

E ccl:Domain ﬁscl:]_ﬂodeT}'pes | ﬁscl:DDT}'pes | ﬁscl:]]ﬁ.Types | ﬁscl:EnwnTy‘pes |
& Edit R

Inherited Type(s)
E IEC61850-7X10-E1.0 =
> B IECA1850-7X00-EL.0
f [» E IECG1830-7X00-E2.0
4 i IECH18530-7X20-E1.0
;

Configured Type (=]

[

m

|e,}- Add

Select in Browser

#¢ DCIP : DCIP

#¢ DCRP : DCRP

#¢ DCST: DCST

#¢ DCTS : DCTS

% DEXC : DEXC

#¢ DFCL: DFCL -

Apply ’ Cancel ] [@ Browse _

After the “Add” is clicked, the DCCT is configured and shows up on the left Window:
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rilb Specification for scl:Domain (myDomainl) M
E ccl:Domain ﬁscl:]_ﬂodeT}'pes | iscl:DDT}'pes | iscl:]]ﬁ.Types | iscl:EnwnTy‘pes |
& Edit
Configured Type (=] Inherited Type(s)
i %2 DCCT: DG || » E IEC61850-7X10-E10 -
' @ Mod:ENC <C= > B IEC61850-7X00-EL0
’ & Beh:ENS <M= 4| » & IEC61850-7X00-E2.0 E
@ Health : ENS <Cl= 4 § IEC61850-7%20-EL0D
4 NamPlt:LPL <Cl= #¢ DCCT : DCCT
@ InRefl : ORG <O= #2 DCHB : DCHB
4 BIkRefl: ORG <O-= #¢ DCHC : DCHC
4 Blk:SPS =0= 42 DCIP : DCIP
@ CmdBlk: SPC <C2= #2 DCRP : DCRP
4 ClcExp: SPS <0O= #¢ DCST: DCST
4 Clcstr: SPC <0= #¢ DCTS : DCTS
& ClcMth : ENG =C3» #¢ DEXC : DEXC
@ ClcMod : ENG_<O= 1 #¢ DFCL : DFCL =

Apply ’ Cancel ] [@ Browse _

By default, the new DCCT will be configured with all DOs (Data Object).

Now let’s have a look at the other pages and see what happen.

-
@» Specification for schDomain (myDomainl) M
| ! zcl: Domain | iscl:lﬂodeT}Tes | iEElZDDT}TEE | iscl:]]ﬁ.Types | iscl:EnwnTy‘pes |
& Edit
Configured Type (=] Inherited Type (=]
> #¢ ENC: ENC «|| » ¥ IEC61850-7X10-ELO =
Il % ENS : ENS » § IECB1850-7X00-ELD
‘[1f > 4 LPL: LPL b B IEC61850-7X00-E2.0 |
» 42 ORG : ORG 4 § IEC61850-7X20-ELD |~
» &¢ 5ps:sps 44 APC : APC
» #¢ SPC: SPC A IOt Of DOTYPES L #2 ASG : ASG
> #2 ENG : ENG - -1 - ﬁ BCR: BCR
s ame.me COnfigured Automatically; oy o
b #% INS 1 INS #2 CSG: CSG
v &2 SPG : SPG 42 CUG: CUG
» & CUG: CUG B 42 DPC: DPC
> %% ASG : ASG 42 DPL: DPL
» #% SCR:SCR > 44 ENC: ENC -

Apply ’ Cancel ] [@ Browse _

Domain Design



IEC 61850/61400 Model Designer

FUHUA

-
@» Specification for schDomain (myDomainl) M

| E ccl:Domain | iscl:lﬂodeT}Tes | iscl:DDT}'pes | ﬁscl:]]ﬁ.Types | iscl:EnwnTy‘pes |

& Edit

Configured Type (=] Inherited Type (=]

> %% ENCSelectWithValue > E IEC61850-7X10-ELO | »
||| v % Originatar » B IEC61850-7X00-ELD
"Il > 42 ENCOperate > E IEC61850-7X00-E2.0 |=
» 4 ENCCancel DATypes Configured 4 £ IEC61850-TX20-E10
> #¢ SPCSelectWithValue . #¢ APCCancel
» 4 sscoperme ALItOMALICally too 4 APCOperate
> #¢ SPCCancel #2 APCSelectWithVi..
» %% PulseConfig #¢ AnalogueValue
b #% Unit #¢ BSCCancel
> #¢ AnalogueValue #¢ BSCOperate
» #¢ ScaledValueCanfig #¢ BSCSelectWith\..
#¢ CalendarTime
4 Cell v

Apply ’ Cancel ] [@ EBrowse ,]

rilb Specification for scl:Domain (myDomainl) M
| E ccl:Domain | iscl:lﬂodeT}Tes | iscl:DDT}'pes | iscl:]]ﬁ.Types | iscl:EnlmT}"pes |_
& Edit
Configured Type (=] Inherited Type (=]
B 5{3 tempEnum i iE IECA1850-7X10-ELD i
o e % orCat i B IECA1850-7X00-ELD
il % ctiModel L B IEC61850-7X00-E2.0
bR 5b::rC|assSO are the EnumTypes" a4 § IECH1850-TX20-E10 |°
¢ %% cmdQual #¢ AddCause
> %% SIUnit 4% Beh
b 4% multiplier %2 SIUnit

4% ServiceErrar

A% ServiceType

#¢ angRefCMV

42 angRefWYE

4% cmdQual

4% ctiModel <

Apply ’ Cancel ] [@ Browse _

Let’s come back to NodeType page:
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@» Specification for schDomain (myDomainl) &Iﬂ

E ccl:Domain GSEIZMD&ET}TES | Gscl:DDT}'pes | Gscl:]]ﬁ.Types | Gscl:EnwnTy‘pes |

Configured Type (=] Inherited Type(s)

4 #¢ DCCT : DCCT L ~| > E IEC61850-7X10-E1.0 -
& Mod:ENC <C= > B IEC61850-7X00-E1.0
& Beh:ENS =M= =|| v § IEC61850-7X00-E2.0 3
@ Health : ENS <C1= 4 § IECH51850-7X20-E1.0 -
4 NamPlt:LPL =Cl= n #¢ DCCT : DCCT
@ InRefl : ORG <O-= #2 DCHB : DCHB
4 BIkRefl: ORG <O-= #¢ DCHC : DCHC
4 Blk:SPS =0= 42 DCIP : DCIP
@ CmdBlk:SPC <C2> #2 DCRP : DCRP
4 ClcExp: SPS <0O= #¢ DCST: DCST
4 Clcstr: SPC <0 #¢ DCTS : DCTS
& ClcMth : ENG =C3» #¢ DEXC : DEXC
& ClcMod : ENG <O= v #2 DFCL: DFCL -

Apply ’ Cancel ] [ # Browse ,]

Actually Model Designer is a true System Configuration Language tool, it has implemented features
which are required by UML tool, such as Data Type Resolution, Data Type Error Detection, Error
Auto Correction, Functional Constraints Check and Syntax Semantic Check etc. When LNodeType
DCCT is configured, it resolves all the DOTypes used by DOs automatically, so are DATypes and
EnumTypes, you don’t have to worry about configuring them manually, this is also the reason why
Model Designer can save you a lot of time.

We can modify the configured DCCT, such as adding new DOs, deleting optional DOs or
customized DO’s Data Types. It all depends on your will and application requirement, not like any
other tools which might impose many restrictions on Model Customization, or it is impossible to
manage Data Types and make sure that Model data is error-free.

To add Data Object from standard DCCT:
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-
@» Specification for schDomain (myDomainl)

L2 o]

E ccl:Domain i zel LHodeTypes | ﬁ scl: 0Types | ﬁ sel:DATypes | ﬁ scl: EnumTypes |
Bisd
Configured Type (=] Inherited Type(s)

A |% DCCT : meeT I || [y = = el M W = e

i @ Mo @ DO #2 DCCT (IEC61850-7X20-E1.0) v lﬂ
| & Beh & DO =TT T TECOIaS0 TRO0-E2.0 3
& Hea | 4 § IEC61850-7X20-ELD
@ Nar — Deete #2 DCCT : DCCT
& inp{ | Bend Daia Type_ #¢ DCHB : DCHB
& BIkF Edit Data Type... #2 DCHC : DCHC
& Blk Select in Browser #¢ DCIP : DCIP
& CmdBIETSPCZCIS '@ DCRP : DCRP
4 ClcExp: SPS <0O= #¢ DCST: DCST
4 Clcstr: SPC <0= #¢ DCTS : DCTS
& ClcMth : ENG =C3» #¢ DEXC : DEXC
& ClcMod : ENG <O= . %+ DFCL : DFCL >
Apply ’ Cancel ] [@ Browse _

To customize Data Object yourself:

-
@» Specification for schDomain (myDomainl)

Lmdblk @ SFL L4
4 ClcExp: SPS <0O=
& ClcStr: SPC <0
& CleMth: ENG <C3»
& CICMod : ENG <0=

#¢ DCRP : DCRP
#¢ DCST: DCST
#¢ DCTS : DCTS
% DEXC : DEXC

#+ DFCL: DFCL

E ccl:Domain i zel LHodeTypes | ﬁ scl: 0Types | ﬁ sel:DATypes | ﬁ scl: EnumTypes |
i
Configured Type (=] Inherited Type(s)

2 [ [ e R i .|[ > E IEC61850-7X10-EL0 -

| @ Do > E IEC61850-7X00-ELO
f 0 Do =\ - § IEC61850-7X00-E2.0 3
4 Delet a § IECE1850-7X20-EL0
4 sieke #¢ DCCT : DCCT
p Extend Data Type... #¢ DCHB : DCHB
4 Edit Data Type.. ¢ DCHC : DCHC
4 Select in Browser #¢ DCIP : DCIP

-

To delete Data Objects which are unfit to your application:

Apply

’ Cancel ] [@ Browse _
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-
@» Specification for schDomain (myDomainl) @g

E ccl:Domain ﬁscl:]_ﬂodeT}'pes | ﬁscl:DDT}'pes | Escl:]]ﬁ.Types | iscl:EnwnTy‘pes |
==

Configured Type (=] Inherited Type(s)
4 %2 DCCT: DCCT «|| > E IEC61850-7X10-ELO -

' & Mod:ENC <C» > & IEC61850-7X00-ELO

’ 4’ Beh:ENS =M= =(| » E IEC61850-7X00-E2.0 E
4 Health : ENS =Cl1= 4 § IECH51850-7X20-E1.0
4 NamPlt:LPL <Cl= #¢ DCCT : DCCT
|@ InRefl:ORG <O> | #2 DCHB : DCHB
|4” BlkRefl:ORG <O-= | #¢ DCHC : DCHC
¢ Blk:5PS = : #¢ DCIP : DCIP
& CmdBlk: spil= Delete #¢ DCRP : DCRP
& ClcExp : SPS Extend Data Type... ## DCST : DCST
@ Clestr: SPC B O #¢ DCTS : DCTS
& ClcMth : ENC Select in Browser % DEXC : DEXC
& ClcMod : EN M #2 DFCL: DFCL M

Apply ’ Cancel ] [E EBrowse ,]

To modify Data Type. If you are unhappy with the DOType (for example ENC) which are used by
Data Object Mod, that is an easy job for Model Designer. All you need is to extend the Data type to
whatever you like:

-
@» Specification for schDomain (myDomainl) @g
E ccl:Domain ﬁ zel LHodeTypes | ﬁ scl: 0Types | E sel:DATypes | ﬁ scl: EnumTypes |

e
Configured Type (=] Inherited Type(s)
4 %2 DCCT: DCCT ~|| > E IEC61850-7X10-E1.0 -
I @’ Mod-ENC <r | ||| » & IEC61850-7X00-E1.0
’ & Beh| = Delete =|| v E IEC61850-7X00-E2.0 E
& Hea | Extend Data Type.. | 4 § IEC61850-7X20-E1.0
@ Nan Edit Data Type... #¢ DCCT 2 DCCT
@ Inke Select in Browser #¢ DCHB : DCHB
& BIKF #2 DCHC : DCHC
4 Blk:SPS =0= 42 DCIP : DCIP
@ CmdBlk: SPC <C2= #2 DCRP : DCRP
4 ClcExp: SPS <0O= #¢ DCST: DCST
4 Clcstr: SPC <0= #¢ DCTS : DCTS
& ClcMth : ENG =C3» #¢ DEXC : DEXC
& ClcMod : ENG <O= v #2 DFCL: DFCL -

Apply ’ Cancel ] [E EBrowse ,]

When “Extend Data Type...” is triggered, a new DOType is created. It is cloned from DOType ENC,
but with different id:
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w@» Specification for scl:DOType (ENC : DOT1429500)

#2 ccl:D0Type | 4P scl:SI0/scl:DA

| # Edit. . |

Element
il || Mame Value
: A sclicdc ENC
| A sclid DiOT1deed500
q

Documentation

|| T.5.5 Controllable ermmerated status (EHC)
||| Table 43 defines the common data clasz “controllable enumerated
statuz™ .

|| **Thiz iz half finished DOType and wou sheuld £ill in the required
|| attribute (=] before using it..

| [ Cancel ] ['-!: Browse _

To change its id to what you like:

—— T — W T —

- — .
w@» Specification for scl:DOType (ENC : DOT14229500)

T

#2 ccl:D0Type | 4P scl:SI0/scl:DA

[ & Eait... |

Element

MName Value

Documentation

I 0K I | Apply | [ Cancel ] ['-!: Browse _

Now let’s have a look at Mod of DCCT:
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F B
@» Specification for schDomain (myDomainl) M
E ccl:Domain ﬁscl:]_ﬂodeT}'pes | Escl:DDT}'pes | ﬁscl:]]ﬁ.Types | Escl:EnwnTy‘pes |

Configured Type (=] Inherited Type(s)

4 #2 DCCT : DCCT fa|| > B IEC61850-7X10-E1.0 -
[# Mod : myModType <C= ¢ & IEC61850-7X00-ELD
& Beh:ENS <M= = | » ¥ IEC61850-7X00-E2.0 3
4 Health: ENS =C1= 4 § IEC61850-7%20-EL0D
4 NamPlt:LPL <Cl= o #¢ DCCT : DCCT
@ InRefl: ORG <O-= #¢ DCHB : DCHB I
4 BIkRefl: ORG <O-= #¢ DCHC : DCHC |
4 Blk:SPS =0= 42 DCIP : DCIP
& CmdBlk: SPC =C2» #¢ DCRP : DCRP I
4 ClcExp: SPS <0O= #¢ DCST: DCST
4 Clcstr: SPC <0= #¢ DCTS : DCTS
& ClcMth : ENG =C3» #¢ DEXC : DEXC
4 CICMod : ENG <O= - #¢ DFCL: DFCL -

’ Cancel ][E Browse ,]

From the picture above, we could see Mod is assigned a new DOType which id is myModType. In
addition, there is another meanings that whatever you change against myModType will only affect
the Mod. Because Mod is the only Data Object that references the Type.

To delete some of DAs which are not required by Mod.

-
w@» Specification for scl:DOType (ENC : DOT1429500) . Iéu

| %2 scl:D0Type | @ scliSD0/scl:DA

Configured Member (=)

& SBO: ObjRef: CO =0= |i
| |4 SBOw : ENCSelectWithValue : CO =0O= |
N & Oper : ENCOperate : CO =0= |
i & Cancel : ENCCancel : CO =<O= =
i % origin : Originator : 5T < _;

@ ciNum : INT8U ; ST <Ac | @ PO g

& stval : tempEnum : ST =M & sDo |
i & q:Quality: ST =M= & DA *

& t:Timestamp: ST =M= & DA

@ stSeld : BOOLEAN : ST <

@ opRovd : BOOLEAN : OR £]|=- Delete "

& opOk: BOOLEAN : OR =( Extend Data Type...

& tOpOk : Timestamp : OR Edit Data Type.. -

[ 0E ] Select in Browser  Erowoe T]
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When you select “Edit Data Type...”
F ™
@» Specification for schDomain (myDomainl) M

E ccl:Domain E zel LHodeTypes | ﬁ scl: 0Types | ﬁ sel:DATypes | ﬁ scl: EnumTypes |

Configured Type (=] Inherited Type(s)

4 %2 DCCT: DCCT ~|| > E IEC61850-7X10-E1.0 -
& Mod : myModType <C» ¢ & IEC61850-7X00-ELD
& Beh:ENS <M= =(| v ¥ IEC61850-7X00-E2.0 k
@ Health : ENS <Cl= 4 § IEC61850-7%20-EL0D
4 NamPlt:LPL <Cl= #¢ DCCT : DCCT
@ InRefl : ORG <O= #2 DCHB : DCHB
4 BIkRefl: ORG <O-= #¢ DCHC : DCHC
4 Blk:SPS =0= 42 DCIP : DCIP
[ CmdBlk:spc = #¢ DCRP : DCRP
@ ClcExp : sps o — Delete #¢ DCST: DCST
4 ClcStr: SPC =( Extend Data Type.. #¢ DCTS : DCTS
& ClcMth : ENG Edit Data Type... % DEXC : DEXC
& ClCMod : ENG Seloct in Broweer M %+ DFCL : DFCL >

[ [1):4 ] Apply ’ Cancel ] [E EBrowse ,]

No DOType will be created, it only activate a DOType editor. All the changes you make will affect
the Data Objects which reference the same DOType such as SPC shown by the picture above.

If you want to reorder the Data Objects within DCCT, please use Drag & Drop feature:
i B
@» Specification for schDomain (myDomainl) M

E ccl:Domain E zel LHodeTypes | ﬁ scl: 0Types | ﬁ sel:DATypes | ﬁ scl: EnumTypes |

& Edit
Configured Type (=] Inherited Type(s)
4 %2 DCCT: DCCT ~|| > E IEC61850-7X10-E1.0 -
@ Beh:ENS <M= > B IEC61850-7X00-EL0
| @ Mod : myModType <C> | =(| » E IEC61850-7X00-E2.0 k
@ Health : ENS <Cl= 4 § IECH51850-7X20-E1.0
4 NamPlt:LPL <Cl= #¢ DCCT : DCCT
@ InRefl : ORG <O= Drag &Drop #2 DCHB : DCHB
4 BIkRefl: ORG <O-= #¢ DCHC : DCHC
4 Blk:SPS =0= 42 DCIP : DCIP
@ CmdBlk: SPC <C2= #2 DCRP : DCRP
4 ClcExp: SPS <0O= #¢ DCST: DCST
4 Clcstr: SPC <0= #¢ DCTS : DCTS
& ClcMth : ENG =C3» #¢ DEXC : DEXC
& ClcMod : ENG <O= M #2 DFCL: DFCL -

Apply ’ Cancel ] [E Browse _

If you want to customize an LNodeType all by yourself, right click on the blank area:
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-
@» Specification for scl:Domain (myDomainl)

=)

Configured Type (=]

E ccl:Domain ﬁscl:]_ﬂodeT}'pes | iscl:DDT}'pes | iscl:]]ﬁ.Types | iscl:EnwnTy‘pes |

Inherited Type(s)

Extend Data Type...
Edit Data Type...

Select in Browser

» ¥ DCCT : DCCT || » E IEC61850-7X10-ELD -
> E IEC61850-7X00-E1.0
> & IEC61850-7X00-E2.0 E
#2  LNodeType D a B IECA1850-7X20-E1.0
#2  LNodeType #¢ DCCT : DCCT
#¢ DCHB : DCHB
= Delete #2 DCHC : DCHC

#¢ DCIP : DCIP

#¢ DCRP : DCRP
#¢ DCST: DCST
#¢ DCTS : DCTS
% DEXC : DEXC
#¢ DFCL: DFCL

-

Apply

| Concel |

[@ Browse _

And then select LNodeType:

-
@» Specification for scl:Domain (myDomainl)

=)

&7 Edit. ..

E ccl:Domain ﬁscl:]_ﬂodeT}'pes | iscl:DDT}'pes | iscl:]]ﬁ.Types | iscl:EnwnTy‘pes |

Configured Type (=]

Inherited Type(s)

» % DCCT : DCCT
& 92 : LNT096dc0a8

|

- B IECA1850-7X10-EL0
E IECH1850-7X00-EL.0
E IEC61850-7X00-E2.0
E IECA1850-7X20-E1.0

#¢ DCCT : DCCT
#¢ DCHB : DCHB
#¢ DCHC : DCHC
#¢ DCIP : DCIP

#¢ DCRP : DCRP
#¢ DCST: DCST
#¢ DCTS : DCTS
% DEXC : DEXC
#¢ DFCL: DFCL

-

Apply

’ Cancel ] [@ EBrowse ,]

Now you have to do a lot of work to customize the LNodeType, double click on it to bring up the

LNodeType Editor:

To change Attributes’ values.
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@ Specification for schLNodeType (27 : LNT096dc0a8) [P ||

‘gsclimndeT}'pe -@ sl D0 N
[(Frae |

Element
Mame Value
'
A sclid LNT096dc0a8
A sclInClass

Documentation

I 0K I | Apply | [ Cancel ] [Eﬁrnwse T]

To add DOs (Data Objects):

-
[ specification for sclLNodeType (7?7 : LNT092d8e10) M

| ﬁg scl: LHodeType 9 =cl:D0

[ & Eait... |

Configured Member (=)

& DO

= Delete

Extend Data Type...
Edit Data Type...

Select in Browser

I 0K I | Apply | [ Cancel ] [EBrnwse,
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v" Scl:DoTypes

i ™
m Specification for scl:Domain (myDomainl) m
| E scl:Domain | E scl:LHodeTypes ﬁ scl:I0Types E scl:DATypes |4 ||M
Configured Type (=) Inherited Typels)
> %2 ENC : ENC i|| > B IEC61850-7X00-...
» [#2 ENS : ENS @ spoo , | E IEC61850-7X00-...
[» q’j) LPL : LPL & Do » B IECE1850-7X20-..
> #2 ORG : ORG
v #2 SPS . SPS @ DA g
v & SPC: SPC & DA
v #2 ENG : ENG
> #2 ING : ING — |
o #2 INS : INS Extend Data Type...
v #¢ SPG: SPG Edit Data Type..
[» ﬁj’; CUG : CUG Select in Browser
b #2 ASG : ASG il
Apply Cancel ] [! Browse _
e

Operations are the same as scl:LNodeType.
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v' Scl:DATypes

i ™
[ specification for sclk:Domain (myDomainl) m

£ =cl:Domain | Escl:LHu:-deT}'pes | Escl:DDT}'pes ﬁscl:]lhT}'pes 4([)

Configured Type (=) Inherited Typels)
[ % EMCSelectWithValue - B IECE1B50-7X00-...
v #¢ Originator > & IEC61850-7X00-...
o [#2 ENCOperate & BDA y [C61850-7X20-...
v %% ENCCancel & BDA

v #% SPCSelectWithValue

= ﬁg SPCOperate = Delete

> A% sPCCancel Extend Data Type...

> 9 PulseConfig Edit Data Type
&2 Unit )

Select in Browser

> 4% AnalogueValue
v %% ScaledValueConfig
> %% RangeConfig

Apply Cancel ] [ W Browse =

e

Operations are the same as scl:LNodeType.
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v" Scl:EnumTypes

i ™
[ specification for sclk:Domain (myDomainl) M

{ scl:1LHodeTypes | Escl:DUT}'pes | Escl:DAT}'pes EEElZEnumT}'PEE B"

Configured Type (=) Inherited Typels)
> 4% tempEnum || > E IEC61850-7X00-...
» ¥ orCat = Enumval y  [61850-7X00-...
> ctliModel 61830-7X20-...
% eae = EnumVal
- %% sboClass
> %% cmdQual = Delete
C A S]U"I't . Extend Data Type...
% multplier Edit Data Type...
> %% range .
Select in Browser

Apply Cancel ] [ ¥ Erowse =

e

Operations are the same as scl:LNodeType.

2.1.12.1. Create

To create a Generalization item is the same way as to create an Anchor, the only difference is that it
applies to Domains instead of Note or Image.

2.1.12.2. Edit

To edit Generalization item, please use Context Menu
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5’| DomainDiagram/V0.001 - My Domain Diagram EI@
AB L<Domain> L<Domain’>
IECE1850-TX00-E2. 0 IECE1850-TX00-E1.0
L
Thickness =
/ﬂ
Color..
E
Delete
<<Domainl> Del F Model <Domain>> b
TECG1E50-TX20-E1. O elete from Model Loy rvi0-r1.0
4 m [
2.1.12.3. Delete
To delete Generalization, please use Context Menu:
5’| DomainDiagram/V0.001 - My Domain Diagram El@
L<Domainl> LDomainzr
AB TECE1850-TX00-EZ. O IECE1S850-TXO0-E1.0
L
L
A =
E L<Domain> L{Domain>
TECE1850-TXZ0-E1.0 [ TECARIBEA-T¥10-E1 N
Thickness 3
Color.. L4
Delete
Delete from Model
] [T | ) ®

From the picture above, there are two Delete options, one is “Delete”, the other is “Delete from
Model”. “Delete” is use to delete Generalization item from Domain Diagram, but the Generalization

relationship still remains in the model while “Delete form model” will remove the relationship from
Model too.

For example, before deleting a Generalization from model:
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rilb Specification hrWﬂm;n 1) W M

| B ccl:Domain iEElZLHDdET}'pEE iscl:DDT}'pes | iscl:]]AT}'pes |7 4

[ # Bait. . | L]

Configured Type (=] Inherited Typeis)

[» ﬁg DCCT : DCCT IECH1850-7X10-E1.0 I

ﬁg 27 ¢ LNTO096dcDad IECB1850-7X00-EL.0
IECB1850-7X00-E2.0
IECB1850-7X20-E1.0

v v v
LU

[z'| DomainDiagram/V0.001 - My Domain Diagram EIE

&
<<Domainr> <Domain>

AB IECR1850-TX00-EZ. 0 IECE1850-TXOO-E1. 0
|
L3
ﬁ =
E

CDomain
IECE1850-TX20-E1.0

CDemain
l IECE1850-TX10-E1.0

4 | ] r

After deleting Generalization from Model:

Domain Design



IEC 61850/61400 Model Designer

FUHUA

@ DomainDiagram/V0.001 - My Domain Diagram EIE

’7 -
<<Domainir L<Domaini>
AB TECE1SS0-TX00-EZ. 0 TECE15850-TX00-E1.0
L
! L Domain>> L Domain>>
IECE1S850-TX20-EL1.0 TRCARISSN=T¥1N-F1 N
Thickness »
Color.. L4
Delete
I Delete from Model |
4 1} r W

i S ————— -
w» Specification for scl:Domain EWmain 1) W M
| ! sol: Domain i ol LHodeTypes i el I0Types | i ol DATypes | L i}

[ # Bait. . | L]

Configured Type (=] Inherited Typeis)
[» ﬁg DCCT : DCCT B IEC61850-7X00-EL.0
ﬁg 77 ¢ LNT096dc0a8 - § IEC61850-7X00-E2.0

I § IEC61850-7X20-EL0

I 0K I | Apply | [ Cancel ] [@ Browse _

Domain IEC 61850-7X10-E1.0 disappears from the inherited list.
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2.1.13. Domain ltem

As we know that IEC 61850 and its companion standard will come up with more and more Data
Types for new applications in different areas, Model Designer is designed capable of dealing with
this. It uses an object “Domain” to manage those new Data Types. Though IEC 61850 uses a term
“namespace” (ns for short) instead, they have the same meanings.

The term “Domain” has a little history: when we began to design tools around IEC 61850, Edition
1.0 was the latest release standard, and we didn’t find “ns” in that standard until IEC 61850 Edition
2.0 was released. So Model Designer keep using “Domain” instead of “ns”. Domain is just a
container for LNodeTypes, DOTypes, DATypes and EnumTypes. IEC 61850-6 mixes all those types
together and we are aware that it is not good for reading, so Model Designer decided to divide them
into groups:

4 2] orgs
4 (128 TEC
4 [ ] TCS7

4 F IEC1850-7X00-E1L0
- Ll LNodeTypes
> @l DOTypes

> ﬁ DATypes Group them Llp

A | EnumTypes
#4 LNodeTypes Cwverview

#4 DOTypes Overview
#2 DATypes Cverview
#4 EnumTypes Overview

In addition to Data Types, Domain can also contains Data Type Diagrams which are much like UML
Class Diagram. Data Type Diagram is much more readable and gives you a much higher Level of
application design.

#2 DataTypeDiagram,/V0.001 - DataTypeDiagram EI@
A
Iy <{I0Type <{INodeType >
i 5 IS XS W E;D‘?TW;M?
AB @ =tval @ INT3Z @ ST > @ Mod : INC > Y
@ q: Quality : ST A @ Ben TS MY A e e R O
E @+ Timestanp © ST a0 & Health : INS > @ i
@ subEna : BODLEAN © SY <PICS_SUEST> & NanFlt : LEL > % Tanee | rane Mx"‘xw?>
'4 @ subval : INT3Z : SY  <PICS_SUBST> 4 EEHealth : INs 0> A a8 3“ ity i
t 0 Timestam
P @ =ubQ : Quality © SY IS SUBST> el | 4 EEName : IPL <> ®
. @ =ubID : VisStringhd : 5V <PICS_SUEST> = @ oy WO g SIEiti 8 ELIRIA § B G A
A @ 4 VisString2SS 0 IC <03 GVl @ A SEER & Uaslar § B S D
@ AU Unicods?55 : D0 0> & Hare oWy @ = % il 8 By 5 B e Sl 2
% @ cdefis © VisString?S5 : EX <AC_DLEDAM> & Volhnpr : Wy 0> % i) ¢ E‘?S‘Y‘E‘;‘"’“@f” NEICSISUEST
- 5 ts o Unit :
@ cdcllame : VisString2S5 : EX  {AC_DLFDA_M> & Volinp 1 MV 0> un
4 @ detalls : VisStringgSs . EX <AC_DLHNY @ PurFact 0 MV @) @ & TR oF D)
- & Top - OOV DY @ zerolb : INT32V : CF <3
rangel : RangeConfig |
s @m0 @ C : RangeConfiz | CF  (6C_CON>
@ nagEWC : ScaledValusConfig - CF <AC_SCAVY
& | @ BT ScaledValueConfiz - CF <AC_SCAVY
CADATypes> _',x" & anghef - angRefCMV - CF <0
AnalogueValus CDAType>> T @ mpRate | INI3ZU : CF <00
&1 mm iy BangeConfig Pt @ 4 VisStringZSs 0 IC <O
A g
£ £ FLOATE GRS ﬁ:.___i_n &7 hhLin : AnalogueValue M> @ AV UnicodefSS 0 IC 3
’ - 147 HLin : AnalogueValue N> @ cdolis @ VisString?S5  EX  CAC_DLNDA_M>
& 1Lin : AnalogueValue > @ cdcMame | VisString?S5 : EX  <AC_DLNDA N>
& 1lLin : dnalogueValue N> @ datels : VisString?S5 : EX  CAC_ILW >
&7 min - AnslogueValue <MY -
1 n p o
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For more information please refer to section 2.2 for Data Type Diagram.

2.1.13.1. Create

To create a Domain, please use the Diagram Toolbar:

E] DomainDiagram/V0.001 - My Domain Diagram EI

EE &~
|

m

1> -

4 | 1 r =

@ DomainDiagram/V0.001 - My Domain Diagram IEI
R
AB
il
. -

. {Domain>> 3

y id15b45428
~ | &
E

1

] i | [

If you want to add an existing Domain item to Domain Diagram, please Drag & Drop it from Project
Browser:

+ 0 Orgs
4 [ EC
4 & Tcs7 Drag & Drop Domain
> | IEC61850-7X00-EL.0
- B ecaissonooe20  ONto Domain Diagram
> B IECB1850-7X10-E1.0
> B IECB1850-7X20-E1.0
> B IECH1400-25-2-E1.0
El Domains Architecture Overview
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5’| DomainDiagram/V0.001 - My Domain Diagram E
% .
Dropped Domain
AB
<<Demaini b
IECB1550-TXO0-E1. O
- L
) <Dlomain» 3
, 141545425
A 4
E
] 1 p ®
2.1.13.2. Edit
To edit Domain item, please use Context Menu:
5’| DomainDiagram/V0.001 - My Domain Diagram EI
[ ] n t
B —
Open Specification...
AB <Domain?> Select in Browser
IECE1850-THO0-E1. O
Fill Color.. I
o CeDomain> Border Thickness » 1
1d15b45425 . Border Color.. I
’ Font Size 2 b
a Font Color..
B Delete
Delete from Model
« 1 y o

2.1.13.3. Delete

To delete Domain item, please use Context Menu:
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5’| DomainDiagram/V0.001 - My Domain Diagram o )
" - ~
-
<<Domain Open Specification...
TECE1E50-THO Select in Browser

& |

Fill Color..
Border Thickness  »

A

L<DomainXr
1d15b45425 S

m

Border Color..

Font Size >

pY

Font Color..

e

Delete

Delete from Model =

There are two delete options too, they are the same as that of Generalization.

2.2 Data Type Diagram

#2 DataTypeDiagram/V0.001 - DataTypeDiagram E@
g
% LD0Type s L<LHodeTypel? TS
INS . IS WHXH . MMXH P -n:emv
PB | [ @ stval - THTIZ - 5T @y & Wod - THC > - -
|| @ a: guatity - 5T @ & Beb - THS > 4 instCVal © Vecter - WX <0
Bl @t Tneta 5T > @ Wedlth - THS > @ Vel : Vestor 1 ML A
@ subPna - BOOLEAW : SV <PICS_SUESTS @ FanPle o LEL > @ vange | vanes ML W5
= || @ awva  Tmz . sv <e1cs_sumsT @ TEHealth - IS <0> @ q i uality WA
o || @ =0 - Quality : SV <PICS SUBSTY S & ENane - DEL 0> @+ Tinestanp : WL N>
“ || @ =ubID : VisStringsd : SV <PICS_SUBST> @ g oo D> @ sublne : DOOLEAN @ SV PICS_SUEST>
|| @ 4 visStringss 0 @ @ vl v <@ o | @ STVl Vector SV <PICS SUBST>
@ @ Unicode2S5 : IC 0> @ tare om0 3@ b Gudlity SV OTOS SIEST
¢ || cdcWs : VisSiringgS5 : EX  <AC_DLEDANS & Voldngr - WY 0> @ subID | VisStringd © SV (PICS SUBST>
@ cdcWane : VisStringdS5 : EX  <AC_DLNDAN & Volanp - MV D7 @ units | niv P05 E
K2 || @ datals - VisStringS5 - BX GAC_DLE_M> @ PerFact - MY 0> @ @by or >
@ Tp - oY @ @ zeroDb : INT32U : CF <>
# S o & rvangel © Rangelonfig | CF  <50_CON>
@ nacSVT : ScaledVeluelonfic : GF <AC_SCAVY
“ o7 @ wneBVT : ScaledvalueConfie : UF <AC_SCAVY
<ZDATypel> e & anghef | angBefOMY : CF 0>
Analogne¥alue <DATyper> .d/f”// @ snpRate - THT3ZU - CF 40>
@ mmm @ RengeConfig = & 4 VisString?Ss : IC @
A & BLin : dneleguaValus > @ AU : Unicode?S5 : DC 0>
- "147 lim : AnalogueValue <M @ cdels | VisString?S5 . EX  <AC_DLEDA_M>
&7 1lim : AnalogueV¥alue <M @ cdeHame : VisString?SS . EX  <AC_DLHDA_M>
& 1lLim © nalogueValue U @ datals : VisStringgS5 0 EX <AC_ILEM>
& nin : Anslogue¥alue QN>
max : AnalogueValue 1>
1 1 r &

Data Type Diagram is much like Domain Diagram but they are contained in Domain items. As the
picture above shown, the items for Text, Note, Image, and Anchor are the same as those in Domain
Diagram, they are common items for all type of Diagrams. Data Type Diagram also have tool
buttons for LNodeType, DOType, DAType, EnumType, and Generalization creation.

2.2.1. Generalization Item

The Generalization item can be used to attach inheritance relationship between items of the same
types. For example:
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v" Between LNodeTypes

CIHodeTyper>
FIUF : FOUF

& Mod . IHC <>
47 Beh : IHS <M
& Health : INS N>

& WamFlt : LFL N> {{IHodeTypes

@ OpCrtRs I 0> T iF - apRIUP

&P Str . ACD M3

& 0p : ACT M

& StrVal - ASG <D
& 0pDlTmms © ING <0
&7 BsDlTmms : IHG <0%
&7 DirMod : ING <03

v' Between DOTypes

LD0Typers
Y HMY
& 9 Quality - ME M
9 t : Timestamp : M¥ <M:
-@' har[3] : Vector @ ME <M
& numMar © INTIGU : CF <M
& nunlye : INTIGU : CF <M
@ evalTm - INTIBU : CF M3
& wnits : Unit : CF <> <D0Type>>

smpRate : INT32U : CF 0> <] HMV - my MV
frequency : FLOAT3Z : CF  <M>

@ twBef : hwRef - CF <DF

@ rm=Cye  INTIGU : CF  <AC_EMS M

d : VisString?Ss : DO <0

dUI : Unicede?SS : OC <0

cdels : VisString?S5 : EX  <AC_DLKDA M
cdeHame © ¥VisString?S5 : EX  <AC_DLHDA_M>
datals : VisString?SS : EX  <AC_DLH_M>

e

Leeee

v Between DATypes

CDAType >
Analogne¥alue DATypers

& i INT32 <GC_1> < nyAnalogueValue

i
&7 £ . FLOAT3Z <6013

v Between EnumTypes
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CCEmmTypes >
ctlModel

5‘ status—only ; 0 CAEnumTyper>
5‘ direct—with-normal-security : 1 {:ji myC t1Model
5‘ sbo—with-normal-security @ &

5‘ direct—with-enhanced-security : 3
5‘ sbo—with-enhanced-security @ 4

It will fail to create Generalization between items of different types.

2.2.2. LNodeType Item

2.2.2.1.Create

To create LNodeType, please use the Diagram Toolbar:

#2 DataTypeDiagram/\V0.001 - DataTypeliagram EI@
2

&

LA

m

& & ¥

If you want to add an existing LNodeType to the Diagram, please Drag & Drop it from the Project
Browser:
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{44 DataTypeDiagram/V0.001 - DataTypeDiagram EIIEI

~

{{1NodeTypes>

- Drag & Drop from Project

& PhyHealth © THS <M> Browser I

& OutOw : SPS <>
é Proxy : SPS  WM>

& Inlv : SPS <0>

& WunFerlp : IHS <03
& femStr ; INS Q>
0 WacTrg © IHS <D>
@ Purlp : SPS O g
& ParDn : 3PS O3

4" ParSuphlm : SFS <0>
& RsStat : SPC

U2~

i |

m

& & PN

2.2.2.2.Edit

To edit LNodeType, please use Context Menu:

# DataTypeDiagram/V0.001 - DataTypeDiagram E'@
~
b »
2B {<LHodeType>> |
L) § Ly Open Specification...
E] g PhyHan : IFL <N Select in Browser i
PhyHealth : IHS
= & Outdv - SpS 0% Suppress Members
@ Froxy : SPS <M> ,
o & Toov - SPS 0> Fill Colar..
& WonPwrlUp : INS Border Thickness  » 1
e g :rmitr : iﬁ 3 Border Color..
acTrg .
# & Purllp © SES 0% Font Size b e
. @ PwxDIn : SES 0 Font Color..
- 4 PwrSuphlm : SFS
4 & RsStat @ SEC 4D Delete
% Delete from Model
] T [

v Open Specification

There are two pages in LNodeType Specification Dialog:
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-
@ Specification for scl:LNadeType (LPHD : LPHD) L2 [
. .

qgscl:l.ﬂl:-deT}'pe Q sl D0 |
| # Fait. . |

Element
Mame Value
A sclid LPHD
A sclinClass LPHD m}

Documentation

5.3.2 LN: Fhy=ical dewice information Hame: LFHD
Thi=z LN 1= introduced in this part to model common issues for physical
dewices.

l (1] I | Apply | [ Cancel ] [E Browse T]

The first page “scl:LNodeType” is intended to change Domain’s Attribute values, such as scl:id,
scl:InClass etc. Optional attributes also can be added/removed from this page:

rﬁ'b Specification foricl:Ll'iErdeT}rpe (LPHD : LPHD) m
#% 50l LNodeType m
Fr ] Bisc)
Element hwailable Attribute(s)
Mame Value MName
A sclid LPHD A scliedType
A sclinClass LPHD

Documentation

5.3.2 LN: Fhysical dewice information Hame: LFHD
Thi=z LN iz introduced in this part to model common
issues for physical dewices.

I 0K I | Apply | [ Cancel ] [E Browse _
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The second page “scl:DO” is intended to Add/Remove/Edit DOs or to modify their Data Types:

- _
@» Specification for scl:LNodeType (LPHD : LPHD) @u

| % zcl:LHodeType '9 scl: D

& Edit. ..

Configured Member (=)

4 PhyMam:DPL =M=
4 PhyHealth : ENS =M=
@ OutOv:SPS <O=

@ Proxy : 5P5 =M=

@ InOv:SPS <O=

& MNumPwrlp : INS =0=
& WrmStr : INS <0=
& Waclrg : INS «=0=

4 PwrUp:SPS =0=

& PwrDn:5PS =O=

4 PwrSupAlm : SP5 <0=
& RsStat: SPC <O=

@ Sim:SPC <O=

Apply Cancel ] [E Browse _

e .

To perform those operations, please use Context Menu:

- _
@» Specification for scl:LNodeType (LPHD : LPHD) @u

| % zcl:LHodeType '9 scl: D

Configured Member (=)

4 PhyMam:DPL =M=

4 PhyHealth : ENS =M=

¥ OutOv:SPS =O= ;
@ Proxy : SPS =M= ¢ Do g
@ InOv:SPS <0O= & DO

@ MumPwrUp : INS =0= = | Deleta

& WrmStr : INS <O>

@ WacTrg : INS <O» Extend Data Type...

4 PwrUp:SPS =0= Edit Data Type...

& PwrDn:SPS <O= Select in Browser

Q Pw‘rSupﬁJm . SPS "CD} T ——
& RsStat: SPC <O=

& Sim:SPC <O=

Apply [ Cancel ] [E Browse _
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v Select in Browser

This will jJump to the item in Project Browser.

v Suppress Members

Switch between Show/Hide Data Objects:

[

#2 DataTypeDiagram/V0.001 - DataTypeDiagram EI@
% <INodeTyper>
<;fﬂ°]‘i_ﬂg:£> LPMD : LPHD
AB - (TECEL Open Specification...
4” FhyFam : DFL <> toct
El & Fhyealth : IHS > e 1
& Outlv @ SES <02 Iv’ Suppress Members I
- 9 Froxy : SP5  <M>
P & Iolwv ; SPS <0 Fill Cola..
@ FunPerlp © IFS <0> Border Thickness  » =
A & WenStr - INS 0>
& WacTrg - IHS 0> Border Color.
'y &’ Purlp : SPS 0> Font Size 3
- & PwrDn : 5P3 <03 N
Font Color..
4 47 PwrSupAlm : SPS <0>
4 & RsStat © SEC 03 Delste
Delete from Model
4 [l | r
{#2 DataTypeDiagram/V0.001 - DataTypeDiagram EI@
% {{IHodeTyper>
<<1.H0dn.=_-T}'pe>> LFPHD : LPHD
AB LFHD : LPHD [IECE\I =l T P L WA
I__j 4" PhyHam : IPL M3 & Fhgia Open Spedfication...
== & Figlealth @ TN > & Phyle Select in Browser —
& OutDv : SFE D> & Dutlv
= @ Proxy | SPS > @ I Suppress Members
rox
. & Indv : SFS 40> @ 4 .
) Inlv Fill Color.. -
¢ @ FuPurlp : THS @) [f——————————— & Hunbu =
P g HrmStr IN: <<Ez & Wenst Border Thickness  #
% WacTrg : IHS - @ Yaclr Border Color..
Pwrlp @ SIS .
% & FarIn : SES 0% g ;wrgp Font Size D m
W LI,
& & PwrSuphln : 3PS5 <0 & Pwes Font Color...
g WIS
& RsStat : SR 0 & RsSta
Qg & sin - Delete
{%g Delete from Model
Il I | (o
2.2.2.3.Delete

The same as Domain item.
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2.2.3. DOType Item

i B
[ Specification for sc:DOType (INS : INS) ; \ m

| %2 scl:D0Type | @ scliSD0/scl:DA

4 Edit. ..

2>
Configured Member (=)
@ stval : INT32: 5T <M= B
& q: llluallty: 5T =M= & Do ;
@ t: Timestamp : 5T =M= & DA
@ subEna: BOOLEAN : 5V

|| |4 subVal : INT32: 8V <PIC — pelete =
& subQ: Quality : 5V =PIC e
@ sublD : VisString64 : SV Edit Data Tv )
@ d:VisString255 : DC <0 ST e B
& dU: Unicode255 : DC <t Select in Browser
@ cdcNs : VisString255 : EX <AC_DLNDA_M= 1

Apply [ Cancel ] [E Browse T]

Q

The same as LNodeType item.

2.2.4. DAType Item

i F T
[ Specification for scl:DAType (RangeConfig) # = M

| % sel:DaType | € sel:BDA

Configured Member (=]

. hhLim : AnalogueValue <M= i

47 hLim : AnalogueValue <M= & BDA
< ILim : AnalogueValue <M=
< llLim : AnalogueValue <M=
47 min : AnalogueValue =M=
¢’ max : AnalogueValue =M=

= Delete
Extend Crata Type...
Edit Data Type...

Select in Browser

The same as LNodeType item.

Apply [ Cancal ] [E Browse T]

E
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2.2.5. EnumType Item

-
[ Specification for scl:EnumType (orCat) ;

| % scl: EnumType IJEEfJ scl:Enum¥al

Configured Member (=)

|;§ not-supported : 0 3
& bay-control : 1 = EnumVal »
= station-control : 2 & Enumval B
= remote-control : 3
I || & automatic-bay : 4 = Delete
= automatic-station : 5 Extend Data Type... i
=F automatic-remote : 6 Edit Data Type...
= maintenance : 7 .
Select in Browser
5‘ process : 8 i

Apply [ Cancel ] [E Browse T]
-_—

The same as LNodeType item.
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