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Import from SSD/SCD file in DIGSI

1.1 Introduction

The IEC 61850 series standard defines not only the communication system and data model in the substation, but also the
engineering process for substation automation system based on IEC 61850. This is defined in the part IEC 61850-6. A
Substation Configuration Language (SCL) based on XML is defined and allows to describe the different parts of the
communication system like the data modelling, communication parameters, communication exchange like GOOSE,
Reports, etc. between the different devices as well as topology and functions needed in the system. According to the
engineering process the SCL file can be used during the specification phase allowing a vendor independent specification
of the system based on IEC 61850 in a process known as Top Down Engineering, which begins with a vendor independent
specification based on the IEC 61850 and ends with the complete engineering of the system with a vendor system.
During this process there are different SCL files which are used to describe the system, and which are used to exchange
engineering information between the different tools involved in this process. In the first phase, the so-called System
Specification Tool (SCT) is used for developing the IEC 61850 system specification. The result of this phase is a SCL file
containing the requirements of the substation automation system. This file can be given to the vendors during the offer
phase as part of the RFQ, so that the vendors can check if they can fulfill the requirements, or it can be used later as
engineering input during the implementation phase following the engineering process as described in the IEC 61850-6.

The vendors will receive this file containing the IEC 61850 system specification requirements and will have to implement
them in their systems. For doing this, the vendors tools should be able to import this file and support the engineering of
the system in an automated way.

The Top Down engineering approach brings some benefits:

Standardized system specification based on IEC 61850

Vendor independent specification

Faster engineering by importing the system specification file (SSD/SCD)

Reliable engineering -> less manually entry necessary. Data model, Logical Device names, Logical Node Prefix,
communication parameters are taken over from the system specification file. No need to type them manually,
which decreases the chance of errors and saves time.

e Engineering cost savings

e Templates can be generated during the specification by defining the different typicals

e Speed up the engineering by fast mounting the specified templates and building the system

1.2 Top Down Engineering with DIGSI 5

DIGSI 5 supports you by creating the device data model according to the IEC 61850 system specification file (SSD/SCD)
created with the System Specification Tool (SCT).

When importing an IEC 61850 system specification file into DIGSI 5, it tries automatically to match the existing data
model in the chosen device with the data model specified in the SSD/SCD file. l.e., Logical Devices and Logical Nodes are
mapped automatically to the correspondent ones in the device. If the proposed match doesn't fill the requirements, then
it is possible to change them easily to another mapping. Furthermore, DIGSI 5 supports you with the following
functionalities:

e Specified Logical Nodes and Logical Devices which are not available in the device can be created automatically.
Data Objects and Data Attributes related to the Logical Nodes are also created automatically.

Logical Node prefix and Logical Node Instances are taken over automatically from the specification.

Logical Device Names are taken over automatically from the specification

Logical Device Instances are renamed automatically to match the specification

GOOSE and Report configuration are taken over from the specification by the mapped device

The IEC 61850 IED Name is taken over from the specification by the mapped device

Communication configuration parameters like IP Addresses are taken over from the specification by the mapped
device
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DIGSI 5 supports you in automating and speeding up the IEC 61850 engineering process by importing the IEC 61850
specification file (SSD/SCD) in an automated way.

1.3 Steps for importing the IEC 61850 system specification in DIGSI 5

You start the import process by selecting “Import Specification” under the menu “IEC 61850 Stations”.

> | ] TopDown
? Single-ine configuration
“"‘ Add new device
gy Devices and networks
» [B 7sLes
» [Z smpss

v [H 75286
= | IEC 61850 stations
B Add new station
|f| IEC station 1
= ] Import specification
4] Load canfiguration to devices
'."_',F*" Load firmware to devices
IEL"' Upgrade project devices
= | Impaort project
» [z 220kV

k rélTl MNAariimentatinn cethinne

In the window “IEC 61850 Stations -> Import Specification” you can select the SSD/SCD file to be imported.

Devices

'ﬁ. =|EE 3 Selectfile @TemleE\inklenpDuwn_EOC-l20zztuuﬂS\Emen;lSiemEns—lMZ—OZ-M—TﬂpDuwn_ZOU1201 # | Attach DEXS files # ] Adapt data model
Elements from SCDISSD Description in SCDISD file Data fl¢ Devices in DIGSI 5 Project 'Mappmg Recommendatiar
* | TopDown () [] ey [ =] [+ )
ﬁ: Single-ine canfiguration b T 55000
ﬁb' Add new device » |} 55300:220kVLine_1BCU1 No match found B
oy Devices and networks h b | S5XXX220kVLine_1DiffProt Ne match found B
b [B 7si8s %|  » [Z s5:00220kVLine_1DistProt * Nomatchfound [+
» 5 snoss %
v [ 75486 %
* | EC 61850 stations (i}
I Add new station
m IEC station 1 a

# " Import specification

.ﬁ Load configuration to devices
';,-‘:’ Load firmware to devices
E’ Upgrade project devices
=+ ] Impart project
b [5] 2200V
] r_jﬂ Documentation settings

] r_.:] Languages & resources

L
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After selecting this file, you will see at the left side of the window the devices contained in the specification and their data
model.

! | TopDown » |EC 61850 stations » Import specification
Devices

T F 3 sclctfile [CiTemplSiemens 2022.02-14 TopDown_20012022 SIENENS_SCD2007BVOR001scd | =7 Attoch DEXS files = ] Adapt dota model
Elements from SCDISSD Description in SCDISSD file Date fle Devices in DIGSI 5 Project 'Mappmg Recommendation Create 'Mappmg sta
* [ TopDoun @ [=] e [=] ¢-[=] eany [~ e & [
1F single-ine configuration b T 55000
[ Add new device ~ [ s500@20kVLine_1BCUT Mo match found 1, Selectat
ﬁfm Devices and networks v ﬂ CBMonitoring No match found o
» [ 75186 % » 1 GGIOT No match found [« 0
» [2 shpes %| b i GGID2 ) = 0
» [ 75286 % b 3 Lino [~ 0
¥ _ | IEC 61850 stations [i] b i sIMGT Mo match foun 5 x| 0
[ Add new station b 3 SOPMI o match found x| sele [+] (1]
[ (EC station 1 [i] » @ cemip No match found E i (1]
+ | Import specification f 4 ﬂ Communication No match found 3 o
<l Load configuration to devices » @l Geners| . . . g . Nomatchfound =l (1]
3 Losd firmware to devices » @ \n:ev\u:k\'ll'QOglcal Nodes available in the specification,, puchtouma =l 0
[ Upgrade project devices » i o No match found -, (1]
« ] Import project » i veasuerement No match found [+ (1]
» @umw » @ qatomt No match found E 0
Documentation settings » i oe1081 Mo match found E\ o
» [ Languages & resources » i qezage1 No match found [+] 0
] I"” Online access 4 ﬂ Synchrocheck No match found B o
» [ s5xxx220kVLine _1DiffProt No match found I+l 1) Selectar
+ 5 55%0020kVLine_1DistProt * Mo matchfound = 1, Selectar
Logical Devices available in the specification
~
Now you can choose which device from your project corresponds to the device in the specification.
TopDown » [EC 61850 stations » Import specifi -
EE 3| Selectfile |C:TempiSiemens-2022-02-14-TopDewn_20012022-5IEMENS_SCD-20078/0-R001 5cd | =+ | Attach DEXS files + ] Adapt data model
Elements from SCDISSD Description in SCDISSD file Data flcDevices in DIGSI 5 Project Mapping Recommendation Creste  Mapping status
(Al [+] any [+ [+ ean [+] cany = [+
T S50
b2 m SSXXX220kVLine_1BCUT No match found | /1, Selectan availal
~ i CBManitaring o match found 0
b ¥ i GGIOI Zidﬁﬁ(?x)) =] (1)
# » i GGIO2 7SAB6 (SIP4) E| (1]
H b 3 LLNO G match foun =] se [~] (1]
) b e SIMGT No E‘ El o
» 3o soPMI No match found [ setect = (1]
i ] » 4§ caTrip No match found B o
» i communication No match found m o
3 ﬁ General Mo match found B o
» 48 Interlocking No match found B o
» i oo No match found m o
v i Measuerement Mn matrh found = i

Devices available in the project that can be used to fulfill the specification
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When you have done this DIGSI 5 tries to match the Logical Devices and Logical Nodes in the specification with the ones
available in the device. DIGSI 5 shows you what could be mapped.

TopDown » |EC 61850 stations » Import spec

FE £ 3 selectfile [CiTemplSiemens-2022-02-14-TopDown_20012022-SIEMENS_SCD-2007B-V0-R001 scd | 7 Anach DEXS files # ] Adapt data model
{Elements from SCO/55D Description in SCDISSD file Data flc Devices in DIGS! 5 Project Mapping Recommendation ICreste  |Mapping status
) [=] ) [=] ¢ [=] ) [=] i) H = [
3 SSXXX . .
= SSXXX220kVLine_1BCU1 6MDBS (SIP) Shows no match in the device ﬁ ‘ )LD Match-11 Mo mat...
v § cemonitoring VI3p1_ProcessMonitor : with the specification ] ) LN Match -1 No matc...
b o GGIOT Na match found [ =] User-defined function group/User-defined functio... |w| i
b 3@ GGIO2 No match found 3 User-defined function group/User-defined functio... m ] o
b G LLND LLNO =] ct [~] m @ DO Katch-5No mate.
b oo SIMGT Proposed Logical Devices in the devices which '@ match found 3 User-defined function group/User-defined functio... B ) o
b 32 SOPM1 . . . Mo match found T] User-defined function group/User-defined functio... m [
» @ cemip most fits the specification CBel E T ) L Match -1 No matc...
» @ communication Application |= B ‘ ) LN Match -1 No matc...
» @ ceneral VI3p1_OperationalValues E] Show the number of matches E ' LN Match - 1 No matc...
» @ interlocking BinlO_Binaryinputs [ =] in the device ] "- LN Match -1 No matc...
» @ oo Binlo [~ B @)Ly Match-1 No matc...
» @ Measuerement PowS_MeasFPointi3ph1 |= ] ' ) LN Match -1 No matc...
» @ oaigat Mod1 E] B ) wmatch-1 No matc...
~ @ omige1 Det [~ B ) Nmatch-4 N matc...
» i clol o1 [~] [*] ml W) DO Match-6Nomate.
] cswit =] [~] m @) DO Natch-8Nomatc.
b 3= LLNO LLNO [=] [~] m @)DOoMstch-5No matc.
b3 xsW Xswi [=] [~] m )00 wetch-10No mat.
» & o82ge" Automatically matched Logical Nodes De2 B Ei  @)LNMatch -4 Nomatc..
» @ synchrocheck Rec |= [ ' J LN Match -1 No matc...
3 SSXXX220kVLine_1DiffPrat No match found E] 1, Selectan available DIG
3 S5XXX220kVLine_1DistProt *  Nomatch found = /1, Selectan available DIC
|§. Properties ||"_._‘. Info i ”ﬂ Diagnostics

If the proposed mapping doesn't fit to your specification, you can change it easily through the drop out menu.

E E 3 selectfile [CiTempiSiemens-2022-02-14-TopDown_20012022-5|EMENS_5CD-20078-V0-R001 scd | 4 Attach DEXS files + | Adapt data model
Elements from SCD/SSD Description in SCDISSD file Data flc Devices in DIGS! 5 Project Mapping Recommendation Create  Mapping status
(&) [=] ey [=] . [=] taiy [+] (aiy [+ [~]
» P SSXKK
~ B ssx0220kvLine_1BCU1 GMDES (5IP) [+] m @) LoMatch-11No .
~ @ CBMonitoring VI3p1_ProcessManitor =] B ©iMeich-1Nom..
» i GGIOT No match found [=] Userdefined function groupiUserdefined functio [+] m
» i GGIOZ Na match found [+] userdefined function grouplUserdefined functio.. [+] m @@
» i LLNO LLNO [~] [*] m W@ooMerch-sNo.. |
b e SIMGT Ne match found 3 Userdefined function groupiUserdefined functio... B E o g
» i SOPMI Na match found [] ser-defined function groupiUser-defined functio.. [+] & @
» i camip CBe1 [~ m @ wnetch-1Nom.
» @ communication Application 3 s ‘ LN Match -1 Nom...
4 Q General VI3p1_OperationalValues i [ ' LN Match -1 Nom...
~ @i Interlocking Binl0_Binaryinputs - B ) wNMach-1Nom...
b e GAPCT You can choose another Logical Node to [ Mo match found Userdefined functicn grouplUserdefined functic g [ [ ]
» & LLNO e e No match found B ~| m @)ooMsich-5No .
b 3 QAIGGIOT match the specification égg'}‘?g}:‘:ﬂ?&ti:gfmun natin FG) [ |ttion groupiUser-defined functio.. [+] m @
» ¢ DAIGGIO2 CBC1/RSLEDGAPC] (Reset LED Group) tion grouplUser-defined functio.. [»| E @
» & oo PoWSIGAPC (General) 3 B @ wmetch-1Nom..
b i easseremen et T el M Qe o
+ 8 QarQal PowS_heazPointv3ph1/VT3P_GAPCT (VT 3-phaze) B QOuwimstch-1Nom..
~ i oB1gE1 Rec/RCDG_GAPC1 (General) = B @ UiMech-4nom.
e i B B Coowen e
» i csWn VITp1NITP_GAPCI(General) |> m {)oomewh-sNo
P i LLNO LLNO =] ~ 4 coMetch-5No .
bo3s XswWn XSW1 - z\ E @) pomewch-10No.
» i o201 D2 B B ) Nmatch-2Nom..
» @ synchrocheck Rec = B @) inmech-1Nom
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Logical Devices and Logical Nodes in the specification which could not be mapped in the device can be created
automatically, either individually or together with a button click.

TopDown » IEC 61850 stations » Import spec

¥ Selectfile |C:lTemplSiEmen;—202«02—|¢TupDuwn7200123725\EMENSfSCD—ZDD?BA}O—RDm scd \ = | Attach DEX5 files = | Adapt data model

wpands all rows yigop Description in SCDISSD file Data flcDevices in DIGSI 5 Project IMapping Recommendation Creste |Mspping status

(Al [=] () [=] - [=] @ [=] &l . . = [
» T 5530 Here you can create automatically the Logical Device

= — =

~ [E ssxxx220kvLine_1BCU1 smpes s and all required Logical Nodes )LD Match - 10 No mat

~ i CBMonitaring [ Mo match found -

i+ GGID1 Na match foun = | User-defined function groupiUser-defined functio... [=]

i GGlo2 !
s LLNO A
3= SIMG1 Ne
4 SOPMI I

serdefined function groupiUserdefined functio._
| select

= | Userdefined function groupiUser-defined functio...
[~ | Userdefined function groupiUser-defined functio...

MEEE
o -1 -1-1-T-1-f]

&

]

’ u

’ B

»

’ [

’ ul
» %8 ceTrip cBel = B ) N eich-1No matc
» @ communication Application = m ) LN Match-1 No matc
» 8 Genersl VI3p1_Operationalvalues = : B L Match-1 No matc
» a Interlocking BinlO_Binarylnputs ':]Or you can create automatlcally ) ‘ LN Match - 1 No matc
» i Loo Binlo [+]individually the required Logical Nodesi ) Lni tistch-1 ho matc
» m Measuerement PowS_MeasPointi3phl E] [ ‘ JLN Match -1 No matc
» &8 oa1QA1 Mod1 [+] B ) Match-1 No mate
~ i oB1QB1 Dct ? B @ LN Match-4 No matc
» s Qo1 aLot =] select [~] mi W& Do Match-6No mak
b e CSW cswit ? ect E| B Do Match-8 No matc
» = LLNO LLND ZE E| B 0o natch-5No mat
> de Xswi1 XSWI1 "3 El B { poMatch-10Noma
» i oB20B1 De2 [+ B W LN Match-4 No matc
» @8 synchrocheck Rec ?] B ) Match-1 No matc
» [H ssx00@20kvLine_1DiffProt No match found - /1, Selectan available D
» [E ssxxx220kvline_1DistProt *  Nomatch found E'] 1, Selectanavailable D

|& Properties |4 Info & | %] Diagnostics
e

After creating the Logical Nodes and Logical Devices you can see the mapping in the window.

E F 3 selectfile [CiTemplSiemens2022-0214 TopDewn_20012022 SIEMENS_SCD-20078 V0-R001.5¢d | =7 Attach DEXS files = ] Adapt data model H
|Elements from SCDISSD 'Dsmpliun in SCDISSD file | Data flcDevices in DIGSI 5 Project Mapping Recommendation Create  Mapping status H
(All) [=] can [=] .[=] tan [=] tan = = ==
» I 550000 Ll
- SSXXX220kVLine_1BCU1 6MD85 (SIP) E] E )LD Msch-11 Nomat. E
~ = i cavonitoring uD1 [=] ] JLN Match -5 No matc... |2
» . GGIOT GGIO1 [=]u =] /Do nMach-24 Nomat.. |3

» i GGID2 GGIO2 =] =] ) po Mateh-24 Ne mat...
b ie LLND LLND [+] [~] m @ DoMesich-5Namate... [7

b i SIMGT SIMGT [~ ) DO Match-21 No mat...

» 2 sorwl  Logical Device, Logical Nodes and Data Objects sori [~ [~ ) 0O Match-25 No mat..

P \yere created automatically to meet the el -] L VL

» 8 communication N Application [=] E @ Metch-1 Nomatc.

» 8 Gerenal specification Vi3p1_OperationalValues = B ) Metch-1 No matc..

b @ interlocking BinlO_Binarylnputs [~ B )N Mstch-1 No matc..

» & oo Binlo = B ) vMatch-1 No matc...

» & Measuersment Pows_NMeasPointi3ph1 3 B )N Msatch-1 No matc..

» @ Qarga1 Mod1 - E ) NMatch-1 Nomate

- i oB1QB1 pel E] E @ nnetch-4 Nomatc..

[T aLol - [~] mi W@ oomatch-5Nomatc...

b 3o CSWT csunt [=] [~] m @) DoMach-8Namatc..

b s LLNO LLNO [=]= [*] ml @ DoMach-5Nomatc..

b 3o XSVl X5\t [~] [~ m @ Dpomach-10Nomar.

» i oB20B1 pc2 E] B @) N Match-4 No matc...

» 48 synchrocheck Rec [=] m )N Metch-1 Nomate...

» [E ssxxxz20kvLine_1DifProt No match found B /1y Selectan svailable DIG.

b [5 55xxx220kVLine_1DistProt *  Nomatch found [=] /i Selectan available DIG
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After you have finished to all your mapping you can adapt the device model according to this map by clicking in the
button “Adapt Data Model".

With the button ,Adapt Data Model” the data model in the device will be
adapted to the data model in the specification

opDown » IEC 61850 stations » Import specification

E F 3 selectfile [C:emplSiemens-2022-02-23TopDawn_20012022-5EMENS_5CD-20078-V0-R001 scd
Elements from SCDISSD Description in SCDISSD file
(Al [=] &

| =+ Attach DEx5 files = | Adapt data madel

Data fl¢ Devices in DIGSI 5 Project Mapping Recemmendation \Creatz | Mapping status

[ [+ @ =] @ H [ =

» T 5500
= [H ssxxx220kviine_tBCU1 6KDBS5 (SIF) =] @) Lo Metch-11 No mat...
"= @i cewenitoring upt -] JLN Metch - 5 Na matc...
» v GGIOT GGIO1 =l us ) DO Match-24 No mat..
b v GGIO2 GGIo2 =] ) DO Match -24 No mat...
b e LhO LLNO ~ ) Do Match - 11 No mat...
b 2o SIMGE [ SIMGH ? ) o Match-21 No mat..
» 2e SOPMI SOPMT =] us 0O March -25 No mat..
» & cBTip up1 ?] ) LN Mstch -2 No matc...
» & Communication up1 o ) LN Match -2 No mate...
3 * General VI2p1_OperationalValues ? ‘ ) LN Match -5 No matc...
» @8 Interlocking up1 - ) L vstch -4 No matc...
» @00 Application j L0 Match - 2 o matc...
» @8 Measuerement PowS_MeasPointi3pht E ) LN Mstch -2 No matc...
» @8 QAIQAT CBel E] ) LN Match -4 No matc...
» @5 0BIGQET Del = ) L Match -4 No matc...
» @ oB20E1 Dc2 ?] ) i vstch -4 No matc...
» @ synchrocheck CBc1_255ynchronization - ) L Metch -2 o matc...
b [H s5xx¢220kvLine_1Differot No match found ?] ¥\ Selectan available DIG
» [ s5x00(220kvLine_1DistProt *  Nomatch found i ‘1, Selectan available DIG

Logical Device in the device has been renamed according to the specification.

EE 3| selectfile |C:iTemplSiemens-2022-02-14-TopDown_20012022-5/EMENS_SCD-2007B-V0-R001 5cd

Elements from SCDIssD

Description in SCDISSD file

Data flc Devices in DIGSI 5 Project

| = ] Attach DEXS files =] Adapt data model

Mapping Recammendation

Create  happing status

(2ll) [+] & [+ (. [=] [=] & = [
b PSS

=[5 ssxxx220kVLine_1BCU1 BMDBS5 (55X¢220kVLine_1BC.. 3 B @ oMch-11Nen
~ @ CBMonitoring CBMonitoring [~] ) LtNumeech-5Nomi
» i GGlol. GGIO1 - 0o Metch-24 Not
b i GGIO2 GGlo2 = ) 0o Metch -24 No 1
» i LMD LLNO = [ @oowmstch-11nas
b i SIMGT SIMG1 [+ )00 Match-21 Nat
b i SOPMI SOPMI [~] DO Mstch-25 Nat
v & caip CBTrip [+ m  Owinseh-1Nom
b+ 4 communication . . . . Communication T] ) ‘ J LN Match -1 No mi
» @ ceneral  LOgIcal Device name in the SIPROTEC 5 device Was genera = & LNetch-1Nomi
» @ inerlocking renamed to the Logical Device Name in the interlocking = B O WMeh-1Nom:
» @i LD specification LDo [~ B @ LMeich-1Nom
b+ @8 Measuerement Measuerement b= [ ‘ J LN Match -1 No mi
APN-093 8 Edition 1



IEC 61850 Top-Down Engineering

Import from SSD/SCD file in DIGSI

Other parameters have been taken over automatically from the specification.

General

Name:

IEC 61850 name:
Edition:

Type:

Serigl number:

ISSXXX220kVLine_1 BCU1

| IEC 61850 Edition 2.1

| 6MD85

IEDName has been taken over automatically from the

specification

General

IP Interface 1

IPinterface settings

Details Z E
IP interface settings
r Protocols

Communication
[# Use IP protocal

Redundancy

Nheit n {®) Use the following IP address

Service -

: T02.1031.5281.101 IP address: i
¢ Settings " |1U_ID_EI - |E'.

102.1031.5281.102

255 255 0 | [
=

Metwork access security Subnet mask: | 255

Default GatewaylPAddr: | 10 .10 _0 .1

102.1031.5{31.103
O Obtain an IP address automatically (from DHCP server)

Communication parameters are taken over

automatically

5. IEC station 1 [C:\Temp\Projects\TopDown\IEC station 1\IEC station 1.scd] - IEC 61850 System Configurator
Opion  Took  Help

Station  Edi  fsert  View

Dew W/ supistion d—g-nnermrx

H3H @ ne N E

Eﬁ/ suy Eluﬂmmand)um ’%wmmlmwwu
E

X & =

v feIEC station 1
w £ GOOSE Applicatian_0000
~ g SSX00C20KVLine_18CU/LDOLLNG/ds_geb,_ 1 (21200) =]
P 44 SSX00@20KkVLIne_1BCUN/QAIQAIXCBR1/Pos DPC  CBel/Gircuit break /Position
4 SS00E20KYLine_1BCUTIOAIQAI/KCBR1/Pos/Status value DPC  CBCl/Gircuit break /Position/Status value
v 3 SSX00220KVLine_1DistProtiLDOLLND/ds_geb_f1 (21200)
)+ SS00C20RYLInE 1DIStPrOYDISProtPTRC1/0p AcT
4 SSKOE20KVLine_1 DistProlDistProlPTRCH/0p/-pale sPC

SSK020kVLine_1Dis{ProlCEStatus/G 610 1/RxPos CB1_FdOMVIGGIO1/RxPos
Ln1_21 emifTrip logiciOperate

Ln1_21 em/Trip logic/Operate/3-pole SSX00C20KVLine_{BCUI/CETrip/GGIONRxOp J:Onboard Ethemet/GGIO1/RxOp

GOOSE exchange in the specification is taken over during the import.

Edition 1 9 APN-093
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2 Summary

DIGSI 5 support you by importing your IEC 61850 system specification file created with the system specification tool,
providing you a quick and reliable engineering of your substation automation system based on IEC 61850 and saving
engineering costs.

APN-093 10 Edition 1
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