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Table 1 – Substation section handling test case

	Test case
	Test case description

	tSsh1
	Import the substation section from an SSD file to the configuration from the previous tests, or from an SCD file together with the IEDs. Verify that it is correctly represented (S41)

	tSsh2
	Add another bay to the Substation (S41, S42)

	tSsh3
	Allocate some LN instances to elements of the Substation section (e.g. a CSWI to a disconnector, a PTOC or MMXU to a bay). (S43)

	tSsh4
	Import a bay template or an IED with bay template, and instantiate this bay template as new bay in the substation (S44)

	tSsh5
	Connect the new bay electrically to the HV bus(ses) of the existing substation. (S45)

	tSsh6
	Modify names and description of one imported bay (S46)

	tSsh7
	If no terminal exists, edit terminals to one primary equipment. Change the terminal name at the selected equipment. (S47)

	tSsh8
	Create a Function / SubFunction hierarchy (e.g. Protection / overcurrent below a bay element) and allocate some LN instances to this (S48)

	tSsh9
	Export an SCD file and check, that the final state is correctly contained in the SCD file. Furtheron, the SCD Header should contain a new / modified revision index (S58)


	tSsh1

Conditional, S41


	Import the substation section from an SSD file to the configuration from the previous tests, or from an SCD file together with the IEDs. Verify that it is correctly represented (S41)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S41

	Expected result

1) The SCD file import is successful; all IEDs are visible

2) The SSD import is successful. All contained substation equipment is visible; if supported, a single line diagram can be shown.



	Test description

1) Import an SCD file without substation section.

2) Import the Substation section of an SSD file



	Comment

 The imported IEDs are a base for later tests also.




	tSsh2

Conditional, S41, S42


	Add another bay to the Substation (S41, S42)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S41, S42

	Expected result

1) The bay can be created as part of the existing substation

2) The exported SCD file contains the new bay and all of its elements inside the already existing substation



	Test description

1) Edit or import another bay with some switches 

2) Export an SCD file and verify that the new bay is contained and linked to the bus bars



	Comment




	tSsh3

Conditional, S43


	Allocate some LN instances to elements of the Substation section (e.g. a CSWI to a disconnector, a PTOC or MMXU to a bay). (S43)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S43

	Expected result

1) The free LNs can be allocated

2) The exported SCD file contains the LNode links to them



	Test description

1) Take the project from tSsh2, and allocate free LN instances according to their LN class to the new bays: P-LN to bay level, CSWI or X – LNs to switches

2) Export an SCD file and verify that the appropriate LNode elements appear in the bay 



	Comment

 


	tSsh4

Conditional, S44


	Import a bay template or an IED with bay template, and instantiate this bay template as new bay in the substation (S44)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S44

	Expected result

2) The new bay can be added to the existing substation

4) the exported SCD file contains the new bay, any internal electrical connections of the bay, and the LNode links to the new IED



	Test description

1) Import an IED with a bay template 

2) Instantiate the bay inside substation from tSsh1

3) Instantiate the IED; the LNode links shall be kept

4) Export an SCD file and verify that the new bay is contained 



	Comment

The imported bay is used in the next test




	tSsh5

Conditional, S45


	Connect the new bay electrically to the HV bus(ses) of the existing substation. (S45)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S45

	Expected result

1) The new bay can be connected to the existing substation bus bar(s)

2) the exported SCD file contains the bus bar links in the new bay



	Test description

1) Connect the imported bay to the existing bus bars 

2) Export an SCD file and verify that the new bay is linked to the bus bars



	Comment




	tSsh6

Conditional, S46


	Modify names and description of one imported bay (S46)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S46

	Expected result

2) the modifications can be done

3) the exported SCD file contains the modifications in the bay name and desc attributes



	Test description

1) Change the name of the new bay, e.g. from Q05 to Q15 

2) Replace the bay description

3) Export an SCD file and verify that the new bay is linked to the bus bars



	Comment




	tSsh7

Conditional, S47


	If no terminal exists, edit terminals to one primary equipment. Change the terminal name at the selected equipment. (S47)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S47

	Expected result

2) the modifications can be done

3) the exported SCD file contains the terminal with the given name



	Test description

1) Select a primary equipment inside the bay with a terminal element. If no terminal element exists, create one at the circuit breaker of the bay 

2) Modify the name of the terminal

3) Export an SCD file and verify that the terminal with given name is contained.



	Comment




	tSsh8

Conditional, S48


	Create a Function / SubFunction hierarchy (e.g. Protection / overcurrent below a bay element) and allocate some LN instances to this (S48)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S48

	Expected result

1) the function and subfunction can be added

2) the LN instance can be allocated

3) the exported SCD file contains the expected elements



	Test description

1) Select a bay and add a Function (type=Prot, name=Protection) with a SubFunction (type=OC, name=overcurrent step 1)

2) Allocate a PIOC or PTOC LN instance from some IED to the Subfunction.

3) Export an SCD file and verify that the appropriate Function / SubFunction elements are contained and the LN instance allocated to the SubFunction element.



	Comment




	tSsh9

Conditional, S58


	Export an SCD file and check, that the final state is correctly contained in the SCD file. Further on, the SCD Header should contain a new / modified revision index (S58)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S58

	Expected result

1) the SCL file headers contain either a new revision index in each case, or a ‘Preliminary indication,

2) the SCL file header contains a freeze date with new revision indication



	Test description

1) Check on all SCL files exported in tSsh1 – tSsh8, that the SCD header either contains a ‘Preliminary’ indication, or a new revision index.

2) If a Preliminary indication exists, freeze the project, export an SCD file and verify that it contains a final date and new revision index.



	Comment
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Table 85 – SCD modification test cases

	Test case
	Test case description

	tSmo1
	Assign basic information to the project header. Perform some modification in Substation section or data flow. Check that either a revision index is automatically set in the SCD Header section, or do this manually (S51, S58)

	tSmo2
	Set or change the values of some CF attributes, which allow this change (valKind=Set) (S52)

	tSmo3
	Set some setting values for SP parameters, and different values in different setting groups for SG parameters (S53)

	tSmo4
	Move a Substation object. Observe if coordinates in exported SCL change appropriately (S54)

	tSmo5
	Try to make the IED capabilities visible. Check if this corresponds to the ICD input (S55)

	tSmo6
	Take an attribute with valKind=Set, modify its value, and set valKind=RO (S57)


	tSmo1

Conditional, S51, S58


	Assign basic information to the project header. Perform some modification in Substation section or data flow. Check that either a revision index is automatically set in the SCD Header section, or do this manually (S51, S58)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S51, S58

	Expected result

1) Import succeeds.

2) Modification can be made and where applicable the revision could be set manually.

3) Export succeeds and the version resp. revision in the SCD header has been incremented. 



	Test description

1) Import SCD file.

2) Perform modifications in the substation section and / or in the data flow and / or in the communication section. In case the TUT provides a version resp. revision interface then enter a new revision.

3) Export SCD file and verify that the SCD Header version resp. revision has changed in comparison to the SCD file imported in Step 1).



	Comment




	tSmo2

Conditional S52


	Set or change the values of some CF attributes, which allow this change (valKind=Set) (S52)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S52

	Expected result

1) Import succeeds.

2) Modification can be made.

3) Export succeeds and the value within <Val> corresponds to the edited values. 



	Test description

1) Import SCD file.

2) Change at least the values of one CF attribute with ValKind = Spec, one CF attribute with ValKind = Conf and one CF attribute with ValKind = Set.

3) Export SCD file and verify that the <Val> sub-element of the modified attributes in Step 2) contains the edited values.



	Comment




	tSmo3

Conditional, S53


	Set some setting values for SP parameters, and different values in different setting groups for SG parameters (S53)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S53

	Expected result

1) Import succeeds.

2) Modification can be made.

3) Modification can be made.

4) Export succeeds and the value within <Val> corresponds to the edited values. 



	Test description

1) Import SCD file.

2) Change at least the values of one SP attribute with ValKind = Spec, one SP attribute with ValKind = Conf and one SP attribute with ValKind = Set.

3) Change at least the values of one SG attribute with ValKind = Spec with different values for each setting group, one SG attribute with ValKind = Conf with different values for each setting group and one SG attribute with ValKind = Set with different values for each setting group.

4) Export SCD file and verify that the <Val> sub-element of the modified attributes in Step 2) contains the edited values.



	Comment




	tSmo4

Conditional S54


	Move a Substation object. Observe if coordinates in exported SCL change appropriately (S54)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S54, Annex C.1

	Expected result

1) Import succeeds.

2) Modification can be made.

3) Export succeeds and the coordinates have changed accordingly. 



	Test description

1) Import SCD file with a substation section.

2) Move one object within the single line diagram.

3) Export SCD file and verify that the coordinates of the object have changed accordingly to the modification of Step 2).



	Comment




	tSmo5

Conditional S55


	Try to make the IED capabilities visible. Check if this corresponds to the ICD input (S55)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S55, and Table 11

	Expected result

1) Import succeeds.

2) The services are displayed according to the services element of the IEDs, resp. according to the default value associated to the services within the schema.

	Test description

1) Import SCD file with two IEDs with different services elements.

2) Show the content of the services associated to each IEDs. Compare the HMI with the real services element for each IED.

	Comment




	tSmo6

Conditional, S57


	Take an attribute with valKind=Set, modify its value, and set valKind=RO (S57)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S57, Clause 9.5.4.1

	Expected result

1) Import succeeds.

2) Modification can be made.

3) Modification can be made.

4) Export succeeds and the value within <Val> corresponds to the edited value(s). The ValKind properties are now RO. 



	Test description

1) Import SCD file.

2) Change at least the value of one attribute with ValKind = Set.

3) Change the ValKind property of the modified attribute(s) to RO.

4) Export SCD file and verify that the <Val> sub-element of the modified attributes in Step 2) contains the edited values, and that the ValKind properties are now RO.



	Comment
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Table 86 – SCD export test cases

	Test case
	Test case description

	tSse1
	Export an SCD file either in 2003 (S61) or 2007 (S62) format and UTF-8 coding (S67), as claimed. Check syntactical correctness (S61, S62) Repeat for any other version claimed (S63)

	tSse2
	Observe that all Private sections imported from ICD/IID files are again exported at the same places.

	tSse3
	Observe that even if the DataTypeTemplate section is restructured, the resulting LN / DO / DA instances for instantiated IEDs are identical (except possibly allowed renaming of prefix and LN instance number) to the ICD files (S65)

	tSse4
	Import another ICD file using the same type identifiers as already exist, but with different structure / contents. Observe that type renaming takes place, and the resulting IED related LN / DO / DA instances are identical to those of the ICD file. (S66)

	tSse5
	Export SCD file in claimed codings different to UTF-8. Check that the logical content is identical to that of UTF-8 format. (S67)


	tSse1

Conditional S61,S62, S63


	Export an SCD file either in 2003 or 2007 format and UTF-8 coding (S67), as claimed. Check syntactical correctness (S61, S62). Repeat for any other version claimed (S63)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S61, S62, S65

	Expected result

3) The XML schema test is successful.

	Test description

1) Engineer a project with at least two IEDs in a SubNetwork with addresses, connected to at least one substation bay.

2) Export an SCD file in 2003 format (if S61 is claimed) and/or in 2007 syntax format if S62 is claimed (at least one must be claimed). If another version is claimed additionally (S63) make an export also in this format.

3) Check the exported files against the appropriate schemas

	Comment




	tSse2

Conditional S64


	Observe that all Private sections imported from ICD/IID files are again exported at the same places.
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S64

	Expected result

1) Import is successful.

2) Import is successful

3) Engineering is successful (Bay allocation only if S42 supported)

4) All original Privates are contained in the IED instances as well as the DataTypeTemplates, and the TUT added Privates are contained

5) All Privates from 4) allowed according to the schema version are contained.

	Test description

1) Import an ICD file with Private sections on all places allowed by the schema of the ICD schema version.

2) If the TUT supports different versions for import, repeat with an ICD file of the highest schema version supported (if different to previous ICD)

3) Instantiate ICD as two IEDs, communicating on a common SubNetwork, and allocated to at least one bay. Add a private section to communication section and bay, if TUT allows.

4) Export SCD in the highest schema version supported. Check that no Private is lost, and the Private sections added by TUT are also contained.

5) Export SCD in the lowest schema version supported. Check that all private sections allowed according to the schema version are still contained

	Comment




	tSse3

Conditional S65


	Observe that even if the DataTypeTemplate section is restructured, the resulting LN / DO / DA instances for instantiated IEDs are identical (except possibly allowed renaming of prefix and LN instance number) to the ICD files (S65)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S61, S62, S65

	Expected result

1) The imports are successful.

2) The export is successful and contains some restructuring to minimize the number of needed types in the DataTypeTemplate section as claimed by the TUT documentation.

3) The data models of the original project and the exported project match at instance and instance value level.

	Test description

1) Import 2 ICD files with different LNodeTypes and differently named but equally structured DOTypes with same values, and create an IED instance from each.

2) Export an SCD file. Observe that the DataTypeTemplate section is restructured, e.g. the DOTypes of the first IED are used to define the LNodeTypes of the second IED, if they are completely identical.

3) Import the exported file into a tool generating instances from it. Check that the resulting instances of LN, DO, attributes and their defined values match exactly that in the project from which the SCD file was exported

	Comment




	tSse4

mandatory S66


	Import another ICD file using the same type identifiers as already exist, but with different structure / contents. Observe that type renaming takes place, and the resulting IED related LN / DO / DA instances are identical to those of the ICD file. (S66)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S66

	Expected result

1) The import succeeds. TheLN and Do instances have different structure, even if type IDs in the ICD files were different..

2) Check against the XML schema is successful

3) The data models at instance and value level are identical

	Test description

1) Import two ICD files using some identical type names for LNodeTypes, DOTypes and DATypes with different structure, and instantiate one IED for each file. Observe the different instances of LNs and DOs despite the identical type names for them.

2) Export an SCD file. Check that no two types have the same identifier (XML schema check).

3)  Import the file into a reference tool, and check that the instances of the data model for both IEDs are identical to that in the TUT project.

	Comment




	tSse5

Conditional S67


	Export SCD file in claimed codings different to UTF-8. Check that the logical content is identical to that of UTF-8 format. (S67)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S67

	Expected result

1) The exports are successful and correctly coded.

2) The conversion to UTF-8 is possible

3) The converted file is at XML content level identical to the UTF-8 file generated by the TUT.

	Test description

1) Take one of the projects from previous tests. Export an SCD file in each other format than UTF-8 claimed with S67, additionally to UTF-8.

2) Convert the exported file back to UTF8 (with a standard conversion utility).

3) Check the converted file against the UTF-8 generated file.

	Comment
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Table 87 – SCD import test case

	Test case
	Test case description

	tSsi1
	Import an SCD file in 2003 syntax. Observe that all parts are correctly visible. (S71)

	tSsi2
	Import an SCD file in 2007 syntax. Observe that all imported parts are correctly visible (S72), or at least the 2003 compatible parts are imported (S71)

	tSsi3
	Import an SCD file in claimed syntax. Observe that all parts are correctly visible. (S73)

	tSsi4
	Create an SCD file with additional LN instance allocations to the Substation section. Import this to the previous project. Observe that the old LN instance associations are kept, and the new ones added (S75)

	tSsi5
	Create an SCD file, and modify attribute values (configuration values, settings). Import the SCD file. Observe that the values are updated in the project model (S77, S78).

	tSsi6
	Add new IEDs to the previous SCD file. Import this new SCD file. Observe that the new IEDs and their relation to the Substation section are added to the project model.

	tSsi7
	Export an SCD file. Check that all modifications imported via SCD or IID files are contained in it.
Note that this is performed inside each of above tests, i.e. no separate test needed.


	tSsi1

Conditional S71
	Import an SCD file in 2003 syntax. Observe that all parts are correctly visible. (S71)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S81, S83

	Expected result

1) Import succeed

2) All applicable verifications succeed.



	Test description

1) Import a pre-engineered SCD file (version 2003) with a least 2 IEDs, data flow between the IEDs, a communication section and a substation section

2) Verify in the TUT that:

· both IEDs are visibles

· the IEDs structures follow the DataTypeTemplate section of the imported SCD files

· communication properties follow the Communication section of the imported SCD files

· the displayed IED properties follow the Services element of the imported SCD file

· the data flow is visible and follow the data flow present in the imported SCD file

· the substation section has been correctly imported and still linked to the IED as specified in the imported SCD file



	Comment




	tSsi2

Conditional S72
	Import an SCD file in 2007 syntax. Observe that all imported parts are correctly visible (S72)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S81, S83

	Expected result

1) Import succeed

2) All applicable verifications succeed.



	Test description

1) Import a pre-engineered SCD file (version=”2007” revision=”B”) with a least 2 IEDs, data flow between the IEDs, a communication section and a substation section

2) Verify in the TUT that:

· both IEDs are visibles

· the IEDs structures follow the DataTypeTemplate section of the imported SCD files

· communication properties follow the Communication section of the imported SCD files

· the displayed IED properties follow the Services element of the imported SCD file

· the data flow is visible and follow the data flow present in the imported SCD file

· the substation section has been correctly imported and still linked to the IED as specified in the imported SCD file



	Comment




	tSsi3

Conditional S73
	Import an SCD file in claimed syntax. Observe that all parts are correctly visible. (S73)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S81, S83

	Expected result

1) Import succeed

2) All applicable verifications succeed.



	Test description

1) Import a pre-engineered SCD file (version=”2012” revision=”E”) with a least 2 IEDs, data flow between the IEDs, a communication section and a substation section

2) Verify in the TUT that:

· both IEDs are visibles

· the IEDs structures follow the DataTypeTemplate section of the imported SCD files

· communication properties follow the Communication section of the imported SCD files

· the displayed IED properties follow the Services element of the imported SCD file

· the data flow is visible and follow the data flow present in the imported SCD file

· the substation section has been correctly imported and still linked to the IED as specified in the imported SCD file



	Comment




	tSsi4

Conditional S75
	Create an SCD file with additional LN instance allocations to the Substation section. Import this to the previous project. Observe that the old LN instance associations are kept, and the new ones added (S75)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S81, S83

	Expected result

1) Export succeeds.

2) Import succeeds. 

3) Export succeeds. The old LNode associations are kept and the new ones have been added.



	Test description

1) Engineer a project with the TUT with: a least 2 IEDs, and a substation section that contains LNode linked to both IEDs. Export SCD file and add in it new LNodes within the substation section to linked to LNs of both IEDs.

2) Import the modified SCD file in the TUT.

3) Export SCD file and verify that both the original LNodes as well as the new LNodes are part of the project.

	Comment




	tSsi5

Conditional S77, S78
	Create an SCD file, and modify attribute values (configuration values, settings). Import the SCD file. Observe that the values are updated in the project model (S77, S78).
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S81, S83

	Expected result

2) Export and import succeed.

3) Export succeeds, and the val element of the data attributes edited in Step 2 are still in the SCD file.



	Test description

1) Engineer a project by importing an ICD/IID file with at least one CF, SP, and SG Data Attributes.

2) Export an SCD file. Edit at least a val element of a CF data attribute, a val element of an SP data attribute, a val element of an SG data attribute and a val element of a SE data attribute. Import the resulting SCD file.

3) Export the SCD file and verify that the values edited in step 2 are still in the SCD file.



	Comment




	tSsi6

Conditional S
	Add new IEDs to the previous SCD file. Import this new SCD file. Observe that the new IEDs and their relation to the Substation section are added to the project model.
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S81, S83

	Expected result

1) Export Succeeds,

2) -

3) Import succeeds

4) Export succeeds and the new IED:

· is present and attached to the same subnetwork with the addresses edited in Step 2)

· has the flow control as specified in Step 2)

· in linked to the substation as specified in Step 2)



	Test description

1) Engineer a project with at least one IED in a SubNetwork with addresses, connected to at least one substation bay. Export SCD file.

2) Edit the SCD file by adding a new IED. Add a flow control between both IEDs and link the bay with one LNode to the new IED. 

3) Import SCD file.

4) Export SCD file and verify that the new IED:

· is present and attached to the same subnetwork with the addresses edited in Step 2)

· has the flow control as specified in Step 2)

· in linked to the substation as specified in Step 2)



	Comment
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Table 88 – SED file handling test case

	Test case
	Test case description

	tSeh1
	Select one IED for export with data flow engineering right. Export an SED file. Check syntactical correctness, and that it contains the IED with dataflow right, and all IEDs sending to it with fixed engineering right. (S81) Observe that the IED exported with data flow right is now set to ‘fix’ in the system tool.(S83)

	tSeh2
	Try to modify the data set of the IED exported with data flow right. This should be blocked by the tool (S83)

	tSeh3
	Add an IED to the exported SED file, and engineer some data flow from the exported IED to this new IED. Import the modified SED file. Observe that the new IED and the data flow definitions to it are imported, and that the exported IED now again has full engineering right. (S82)

	tSeh4
	Import an SED file from another project. Add data flow to an ‘own’ IED with a data set modification at an imported IED with data flow right. Export an SED file with these modifications. Check the correct header ID setting, and that the ‘own’ IED is contained with ‘fix’ engineering right. (S84)

	tSeh5
	Import an SED file with Substation section. Add any new substation elements, and add any new LN instance associations to the substation elements. (S85)

	tSeh6
	Import the communication addresses existing in an SED file for the IEDs in the SED file, and overwrite or add to own existing address(es). Do not remove any address (S86)


	tSeh1

Conditional S81,S83


	Select one IED for export with data flow engineering right. Export an SED file. Check syntactical correctness, and that it contains the IED with dataflow right, and all IEDs sending to it with fixed engineering right. (S81) Observe that the IED exported with data flow right is now set to ‘fix’ in the system tool.(S83)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S81, S83

	Expected result

2) The XML schema test is successful. The relevant parts of Substation section and Communication section are contained in the SED file

3) The correct engineering rights are added at the IED engRight attribute, and the IED owner information set to the system identification (ID of system project SCD header). The tool shows the IED engineering right as ‘fix’.



	Test description

2) Engineer a project with at least two IEDs in a SubNetwork with addresses, connected to at least one substation bay, and data flow from IED1 to IED2.

3) Export an SED file for IED2 with dataflow right 

4) Check the exported file against the XML schema.

5) Check that the access rights for IED1 is fix, and for IED2 as demanded during the export (fix or dataflow, if the export allows dataflow)



	Comment




	tSeh2

Conditional S83


	Try to modify the data set of the IED exported with data flow right. This should be blocked by the tool (S83)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S83

	Expected result

2) The tool does not allow the modification; the IED engineering right is shown as ‘fix’.

	Test description

1) Take the project of tSeh1 in the state after tSeh1 execution

2) Try to modify IED2 data sets. The tool should not allow this.

	Comment




	tSeh3

Conditional S82


	Add an IED to the exported SED file, and engineer some data flow from the exported IED to this new IED. Import the modified SED file. Observe that the new IED and the data flow definitions to it are imported, and that the exported IED now again has full engineering right. (S82)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S82

	Expected result

4) The imported IED P2 and the imported data flow between P2 and the own IEDs are shown in the tool. The own IEDs have full engineering rights again, i.e. data set modifications on them are again possible.

	Test description

1) Build another project than that of tSeh1/2 with at least one IED P2

2) Import the SED file from tSeh1

3) Engineer the data flow from the imported IED to the existing IED P2. Export a SED file from this second project containing the imported IEDs as well as IED P2.

4) Take the first project from tSeh1 in the TUT and import the generated SED file. Check that IED P2 and the data flow engineered from/to IED P2 are contained, and that the IED previously exported with dataflow right now again has full engineering right within the project, i.e. it is again allowed to modify its data set(s).

	Comment

Steps 1 to 3 provide the input for TUT. How it is done is irrelevant. The easiest is to use a system tool providing this functionality as described in steps 1 to 3. If this is a TUT, this corresponds to tSeh4 for this TUT.




	tSeh4

Conditional S84


	Import an SED file from another project. Add data flow to an ‘own’ IED with a data set modification at an imported IED with data flow right. Export an SED file with these modifications. Check the correct header ID setting, and that the ‘own’ IED is contained with ‘fix’ engineering right. (S84)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S84

	Expected result

4) The IED P2 has the project identification as owner and engRight=fix, The SED header contains either this project identification or an own identification. The imported IEDs still have their original owners and engRights.

	Test description

1) Build a project (other than that of tSeh1) with at least one IED P2

2) Import the SED file from tSeh1 with one IED having data flow right

3) Engineer the data flow from the imported IED to the IED P2. Modify the data set at the imported IED (e.g. add additional DO). Engineer a data flow from P2 to the imported IED.

4) Export a SED file from this project containing the imported IEDs as well as IED P2 as fix.

	Comment




	tSeh5

Conditional S85


	Import an SED file with Substation section. Add any new substation elements, and add any new LN instance associations to the substation elements. (S85)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S85

	Expected result

2) The import is successful. The imported Substation part inclusive LN allocation of imported IEDs is visible.

3) The connection is possible

4) The exported file contains the combined substation part for allocated LNs of the imported IEDs and IED P2.

	Test description

1) The TUT has a preengineered project with at least one bay inside one substation, and an IED P2 allocated to it. (e.g. from tSeh3 including Substation allocation)

2) Provide an SED file with an IED having engRight=fix, and LNs allocated to a substation bay (e.g. protection LNs). Import this to the TUT.

3) Connect the imported bay to the existing Substation. If it belongs to the same Substation, it should appear inside it. If it exists already in the project, the LN allocation of the imported IED shall be merged into the correct places.

4) Export the imported bay and the IED P2. Check that the exported SED file contains the merged substation section and LN allocation of IED P2 as well as of the imported IEDs.

	Comment




	tSeh6

Conditional S86


	Import the communication addresses existing in an SED file for the IEDs in the SED file, and overwrite or add to own existing address(es). Do not remove any address (S86)
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item S86

	Expected result

2) The import is successful. The imported addresses and access points are added to Subnetwork SEDWA1.

3) The exported file contains the access points and addresses of the imported IEDs and IED P2 allocated to SubNetwork SEDWA1. P2 LDs, LNs or control blocks not needed for the data flow to the imported IEDs might be missing.

4) Either an error message appears allowing to solve the address conflict, or the import is refused.

5) The import is successful. The addresses of the imported IEDs have changed, and the engineering right is adapted.

	Test description

1) The TUT has a preengineered project with an IED P2 allocated to a Subnetwork SEDWA1 with addresses. (e.g. from tSeh3 including Communication section for SubNetwork SEDWA1)

2) Provide an SED file with an IED having engRight=fix, and addresses also allocated to SubNetwork SEDWA1. Import it. Observe that the addresses of the imported IEDs are added to the SEDWA1 Subnetwork.

3) Export the imported IEDs and the IED P2. Check that the exported SED file contains the merged SubNetwork SEDWA1 with imported addresses and the addresses of P2.

4) Repeat step 2 with IP addresses already existing in SEDWA1. An error message should appear, or the import should be refused.

5) Repeat step 2 by importing the SED a second time with modified addresses. Observe that the addresses are changed after the import.

	Comment

Step 4 alone is not sufficient to solve any address conflicts or address based filtering conditions, as each system project might have more IEDs in the common SubNetwork.. It is the responsibility of the project engineers to coordinate this between different systems.
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