DRAFT

Edition 2.0 Test procedures
	Name
	Table
	Tests
	Description

	Dufaure/Wimmer
	71
	tIce1-7
	ICD test cases


	tIec1
	Check if the major/minor software version in the tool documentation and the SICS do match with the tool (IEC61850-4)
	( Passed
( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850
Part 6 Annex G

	Expected result
1) The major / minor version contained in the tool, the tool documentation, and the SICS belonging to the tool are identical



	Test description
1) Check that the tool version to which the SICS belongs is stated in the tool (in About dialog, startup screen etc)

2) Check that the tool version to which the SICS belongs is stated in the tool related documentation



	Comment



	tIec2
	Test if the ICD configuration file conforms to the SCL schema (IEC 61850-6)
	( Passed
( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850
IEC 61850-7-2, Subclause 9.2.2 and 14.2.3.3

IEC 61850-8-1, Subclause 12.3.1 and 17.2.2

	Expected result
1) Validation succeeds.



	Test description
1) Validate the ICD file conformance to the claimed schema version with an xml validator



	Comment



	tIec3
	Check that the data model name space is stated in the ICD file (LLN0.NamPlt.ldNs; I13)
	( Passed
( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850
IEC 61850-6, Annex G – Table G.1, I13

IEC 61850-7-3, Subclause 7.8.3

	Expected result
1) The Data Attribute ldNs exists and is set to a valid namespace (element <Val> within a <DAI> or <DA>).

2) The Data Attribute lnNs exists and is set to a valid namespace (element <val> within a <DAI> or <DA>), when the logical node class definition is not available in the referenced name space (ldNs) of its logical device, or different from the class definition defined within the referenced name space (ldNs) of its logical device.

3) The Data Attribute dataNs exists and is set to a valid namespace (element <Val> within a <DAI> of <DA>), when its class definition is not available in the referenced name space (lnNs resp. ldNs) of its logical node resp. logical device.



	Test description
1) For each logical device, check the correctness of the Data Object NamPlt of LLN0 that the Data Attribute ldNs.

2) For each logical node, check the correctness of the Data Attribute lnNs in the Data Object NamPlt.

3) For each Data Object, check the correctness of the Data Attribute dataNs.



	Comment



	tIec4
	Check that the data model version and any predefined / fixed configuration values are within the ICD file (I14)
	( Passed
( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850
IEC 61850-6, Annex G – Table G.1, I14

IEC 61850-7-3, Subclause 7.8.3

IEC 61850-6, Subclause 9.5.4.4

IEC 61850-7-1, Subclause 14

	Expected result
1) The Data Attribute configRev exists and is set to a configuration revision (element <Val> within a <DAI> or <DA>).

2) -The Val attribute exists optionally for attributes with fc=CF, SP, SG, DC

- bType and <Val> content are compatible, and the <Val> content specified is within the range of allowed value (min, max val, authorized unit) where applicable and where known.

     - The exported <Val> content matches with the value set within the IED configurator.

3) No Val element found at attributes with fc= ST and MX



	Test description
1) For each LLN0, check the existence and correctness of the value for Data Attribute configRev.

2) For each other existing <Val> element, check that its content is compatible with the attribute bType of its scl Parent <DAI>/<DA> and within any known limits/restrictions  

3) There is no Val element at attributes with fc=ST and MX.



	Comment



	tIec5
	Check that the supported SCL versions are stated in the SICS (I15, I16)
	( Passed
( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850
IEC 61850-6 – Annex G – Table G1



	Expected result
1) The SCL element of the ICD file contains the attributes

xmlns="http://www.iec.ch/61850/2003/SCL" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xsi:schemaLocation="http://www.iec.ch/61850/2003/SCL SCL.xsd"

but no attribute version and revision

and the validation succeed.

2) The ICD file contains the lines 

xmlns="http://www.iec.ch/61850/2003/SCL" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xsi:schemaLocation="http://www.iec.ch/61850/2003/SCL SCL.xsd" 

version="2007" 

revision="B"

or as in claimed version / revision

and the validation succeed.


	Test description
1) If needed, export the ICD file for SCL 1.4. Validate the ICD against the schema

2) If needed, export the ICD file for claimed SCL version(s). Validate the ICD against their schema(s)



	Comment
Perform test 1 and/or 2 according to the PIXIT specification. All the tests that are applicable shall succeed to have a PASSED result. If one is applicable and failed then the tIce5 test is failed independently if the other one success. 




	tIec6
	Check if the ICD file contains a communication section with the default address (only for SICS I110). Test that the IED reacts on this default address.
	( Passed
( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850
IEC 61850-7-2, Subclause 9.2.2 and 14.2.3.3

IEC 61850-6, Annex G – Table G1 – I110

	Expected result
1) Device start with the configuration; IED configuration corresponds to the ICD file

2) Association is granted



	Test description
1) Upload the configuration corresponding to the ICD onto the device, if the device allows; else check that the IED configuration corresponds to the ICD file (except possibly the IED name).

2) Associate to the device with a client using the default IED address as specified in the ICD file, and possibly another IED name as ‘Template’



	Comment



	tIec7
	Check that the ICD file is UTF-8 coded
	( Passed
( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850
IEC 61850-6, Subclause 8-4

IEC 61850-6, Annex G – Sisc I114

	Expected result
1) The first line contains <?xml version="1.0" encoding="UTF-8"?>
2) Validation is successfull



	Test description
1) Open the ICD file and check the first line

2) Import the ICD file in a UTF-8 validator.



	Comment



	Name
	Table
	Tests
	Description

	Etherden
	72
	tIce8-13
	ICD export test cases


Based on ed 2 draft: 57-61850-10-Ed2_R0_07_CDVtoIEC.doc (Wg 10 web site 28/1 2011)

1 Proposed additional tests for table 71
; 
We should also check fulfillment of 61850-6 Clause 9.2.1 that today reads:
“For a primary system template within an ICD file, the substation name shall be TEMPLATE.
There can be a maximum of one substation template in one SCL file.”
	tIce 7b
	Check that there is only one substation template in the ICD file

	tIce 7c
	Check that the substation name is TEMPLATE Shouldn’t this be IED name !!!!   /Nicholas 110315

See 9.3.2


2 Test procedures for table 72 (prel. proposal)

Table 72 – ICD export test cases

	Test case
	Test case description

	tIce8
	Modify the IED preconfiguration with the IED tool, and generate an ICD file. Perform tests ice1 to ice7 on the generated file.

	tIce9
	Check the communication and engineering capability section of the generated ICD file against the supplied ICD file (should be identical, if not changed at IED engineering)

	tIce10
	Check that the generated ICD file contains the correct valKind values (I111)

	tIce11
	Check that IED internal addresses for pre-engineered input signals appear in the ICD Input section (if I112 is claimed)

	tIce12
	Check that exported IED internal addresses in the Input section have the expected Service type (if I113 is claimed)

	tIce13
	Check that the generated ICD file is UTF-8 coded. If not, the IED tool shall have an export option for UTF-8 format. Test that it works.


Note not valid for IED with Fix ICD file according to DICS I11 
Not modification is configuration of the IED. So correct is to issue a CID I IID and not an ICD file after pefrformed modification in the tool. Move to test of IID or SCD?? 
	tIce8
	Modify the IED preconfiguration with the IED tool, and generate an ICD file. Perform tests ice1 to ice7 on the generated file.
	( Passed

( Failed

( Inconclusive

	IEC 61850-6, Subclause 
5.3, 10.1
, 

,Annex G
. SICS item I12
SCL PIXIT Subclause ??

	Expected result

2) DUT data module, as read in ICD file is modified according to tool changes
3) DUT data module as read out from reconfigured IED is according to changes described in ICD file

	Test description

What to change? Minimum: add one description in a descr field. (But then test becomes point less) 

                            Max: Change functionality related to all conformance blocks submitted for test, e.g. Change Data Set, Substitution, Setting Group, Unbuffered Report, Buffered Report, Logging, GOOSE (publ, subsc & mangt)  Sampled Values and Time synch information
3) Configure DA to one or more data sets. If supported by DUT connect data set(s) to RCB and GCB
4) Export ICD file from IED configurator

5) Download changes performed by tool to DUT
6) Verify ICD file according to tests ice1 to ice7
7) Use GetDataSetValues (IEC 61850-7-2 clause 13.3.2) to verify change to Data Set in DTU. Compare with change in ICD file.
8) Use GetURCBValues or GetBRCBValues to verify DUT are the same as in modified ICD file
9) Use GetGoCBValues (IEC 61850-7-2 clause 18.2.2.5,  clause 9.2.2) to verify DUT are the same as in modified ICD file

	Comment

If possible dynamic reporting should be avoided to enable comparison of DUT and ICD file after IED configuration tool changes

If the DUT does not support free configuration of datasets a predefined dataset(s) may be connected to RCB and GCB
GCB and RCB changes to be tested only if DUT supports these services

If specific information in the modified ICD and DUT information differ after modification performed in tool, then the test case is failed.




What is referred to with ”communication and engineering capability section”???
Check sevice capability or allowed elements in communication section according to clause 9.4.2 to 9.4.6???
	tIce9
	Check the communication and engineering capability section of the generated ICD file against the supplied ICD file (should be identical, if not changed at IED engineering)
	( Passed

( Failed

( Inconclusive

	IEC 61850-6, ???

	Expected result

1) Communication and engineering capability section of modified ICD is as the pre-configured ICD file supplied with the DUT

	Test description

1) Compare modified ICD file with original ICD file

	Comment


How do we define correct value of valKind???
	tIce10
	Check that the generated ICD file contains the correct valKind values (I111)
	( Passed

( Failed

( Inconclusive

	IEC 61850-6, 9.5.4.1
, table 46 
table and table 47
, 9.5.5

Annex G. SICS item I111

	Expected result

1) valKind shall correctly reflect the DUTs functional characteristic of the attribute value.

	Test description

1) Check value of valKind in ICD file provided by supplier. 
2) Compare to permitted values in PIXIT?
3) Check value of valKind in modified tICE8 Compare to permitted values in PIXIT?

	Comment

valKind used for DA, DAI and BDA.


InRef is DO of CDC ‘Org’, so not in schema of part 6. Found only in page 65 of part 6.

Here SICS mentions InRef section or Input section. How do we interprete the ‘or’?? 

	tIce11
	Check that IED internal addresses for pre-engineered input signals appear in the ICD Input section (if I112 is claimed)
	( Passed

( Failed

( Inconclusive

	IEC 61850-6, 9.3.13 table 33
,

Annex G. SICS item I112

	Expected result

1) In the input section InRef/ExtRef attribute intAddr is correctly displayed for GOOSE or RCB configured in Ice 8

2) If GCB or RCB is not configurable intAddr is found in ICD delivered from vendor.

	Test description

1) Open ICD file
2) Checkif IntAddr appears and is according to SCL schema.

	Comment


For SCD file with multiple IEDs would be good to also verify ExtRef use of the serviceType as well!!

	tIce12
	Check that exported IED internal addresses in the Input section have the expected Service type (if I113 is claimed)
	( Passed

( Failed

( Inconclusive

	IEC 61850-6, 9.3.13 table 33
,

Annex G. SICS item I112

	Expected result

1) In the input section InRef/ExtRef attribute serviceType displays a service type that can successfully be used to retrieve the is correctly displayed for GOOSE or RCB configured in Ice 8

2) If GCB or RCB is not configurable serviceType is found in ICD delivered from vendor.

	Test description

1) Open ICD file
2) Check the serviceType for a GOOSE or RCB configured according to Ice 8. (If not configured by Ice 8 check ICD file provided by vendor.).
3) Verify that the serviceType is that expected by the RCB selection. (If Ice 8 was performed)
4) Use the specified service (Poll, Report, GOOSE or SMV) to verify that the value can be retrieved from the DTU as specified by the serviceType.

	Comment




	tIce13
	Check that the generated ICD file is UTF-8 coded. If not, the IED tool shall have an export option for UTF-8 format. Test that it works.
	( Passed

( Failed

( Inconclusive

	IEC 61850-6 clause 8-1

	Expected result

1) Information shall be in UTF-8

	Test description

1) Verify if the ICD file XML schema definition file starts as follows:

<?xml version="1.0" encoding="UTF-8"?>. 
If not, export in UTF-8 and verify format in exported file as above.

	Comment


	Name
	Table
	Tests
	Description

	Muschloitz
	75
	tIie1-4
	IID export test cases


	tIie1
	Modify IED data model (add LN or add data objects, remove unused data objects / LNs). Export an IID file. Check the file on SCL conformance and the performed model changes
.
[Export model change with bottom-up engineering]
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, item I35

	Expected result

5) Validation succeeds

6) IID files differ as stated 

7) configRev has changed

9) IID file is similar to original IID file from step 1 except configRev

	Test description

1) Export IID file

2) Remove a non-mandatory Logical Node

3) Remove an optional data object from a Logical Node

4) Export IID file

5) Verify new IID file is SCL conformant

6) Verify IID file from step 4 differs from the IID file in step 1 in the removal of the Logical Node and data object from the data model and other aspects remain the same.
7) Re-add Logical Node and data object removed in steps 2 and 3

8) Export IID file

9) Verify new IID file content is substantially identical to that in step 1 except configRev

	Comment




	tIie2
	Modify IED data object values (either configuration values I32, or setting parameters I33). Export an IID file. Check the file on SCL conformance, and that the changed values are in.
[fix title]
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

Part 6 Annex G, items I32 and I33

	Expected result

5) Validation succeeds

6) IID files differ as stated

7) Changes are as expected

	Test description

2) Export IID file

3) If I32 claimed, modify a configuration value

4) If I33 claimed, modify a setting parameter

5) Export IID file

6) Verify new IID file is SCL conformant

7) Verify IID file from step 4 differs from the IID file in step 1 in the change of the configuration and/or settings values
8) Verify paramRev and valRev have changed (optional, only if present)

	Comment




	tIie3
	Check that the IID file header information is as required (I34)
[New Ttitle: Verify IID header (verioning) information]
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

IEC 61850-6, Clause 9.1

	Expected result

4) Header element exists

5) One or both attributes “version” or “revision” differ between IID files

6) “toolID” value relates to IED vendor more than any other vendor

	Test description

4) Export an IID file

5) Make a change to the IED

6) Export a second IID file

7) Verify Header section exists in IID file

8) Verify Header contains non-empty version or revision attribute value

9) Verify attribute “toolID” relates to vendor

	Comment




	tIie4
	Add a LN instance and a data object instance to an existing LN instance, and remove an unused data object from an LN instance (whatever the IED tool supports). Check that the IID file contains the modifications (I35) and the data model version (LLN0.NamPlt.configRev) is modified
[New Title: Export model change with top-down engineering]
	( Passed

( Failed

( Inconclusive

	Ref. Part, Clause and Subclause of IEC 61850

IEC 61850-6, Clause 9.3.2

IEC 61850-6, Annex G – Table G.1, I31

IEC 61850-6, Annex G – Table G.1, I35

IEC 61850-7-3, Clause 8

IEC 61850-7-3, Annex C

	5) IID file contains new Logical Node and new Data Object

6) configRev in the specified Logical Device differes. It is optional if configRev of other Logical Devices is also different between steps 2 and 4.

	Test description

4) Import SCD file for IED to be modified. 

5) Add a valid Logical Node and data object to the data model

6) Export an IID file

7) Verify IID file now contains added Logical Node and Data Objects

8) If I31 claimed, verify LLN0.NamPlt.configRev of the modified Logical Device in the IID file of step 4 differs from that of step 1

	Comment




�Table � SEQ Table \* ARABIC �71� – ICD test cases


Test case�
Test case description�
�
tIce1�
Check if the major/minor software version in the tool documentation and the SICS do match with the tool (IEC61850-4)�
�
tIce2�
Test if the ICD configuration file conforms to the SCL schema (IEC 61850-6)�
�
tIce3�
Check that the data model name space is stated in the ICD file (LLN0.NamPlt.ldNs; I13)�
�
tIce4�
Check that the data model version and any predefined / fixed configuration values are within the ICD file (I14)�
�
tIce5�
Check that the supported SCL versions are stated in the SICS (I15, I16)�
�
tIce6�
Check if the ICD file contains a communication section with the default address (only for SICS I110). Test that the IED reacts on this default address.�
�
tIce7�
Check that the ICD file is UTF-8 coded�
�



�5.3: The IED Configurator is a manufacturer-specific, may be even IED specific, tool that shall be able to import or export the files defined by this part of IEC 61850. The tool then provides IEDspecific settings and generates IED-specific configuration files, or it loads the IED configuration into the IED.


An IED shall only be considered compatible in the sense of the IEC 61850 series, if:


it is accompanied either by an (ICD) SCL file describing its capabilities, or by an (IID) SCL file describing its project specific configuration and capabilities, or by a tool, which can generate one or both, of these file types from or for the IED (not shown in Figure 1);


it can directly use a system SCL (SCD) file to set its communication configuration, as far as setting is possible in this IED (i.e. as a minimum, its needed communication addresses), or it is accompanied by a tool which can import a system SCL file to set these parameters to the IED.


…


Then the system configurator shall generate a substation-related configuration file as defined by this part of IEC 61850, which is fed back to the IED Configurator for system-related IED configuration.


�The task of the IED configurator is to create the ICD file, and to modify the data model,


parameter and configuration values either for a new ICD file, or a project specific IED instance by means of an IID file. Both may contain preconfigured data sets and control blocks, and default addresses for an IED of this type.


…


How an ICD file is created, depends on the IED capabilities and the tool design.


�The result of an import can be checked by tool behaviour, and at the final configured IED, by browsing through it or by its communication behaviour.


�The meaning of the value for an IED configurator can be different depending on the device capabilities, the functional characteristic of the attribute, and the stage of the engineering process. 


The DA attribute valKind allows the specification of this meaning


��


�valKind Determines how the value shall be interpreted if any is given – see Table 46


�For valKind only the lowest level value shall be used.


�The internal address to which the input is bound. Only the IED tool of the concerned


IED shall use the value. All other tools shall preserve it unchanged.


�Optional, values: Poll, Report, GOOSE, SMV, Typically used at system design time to


specify the service type to be used for sending the needed input data.


�Shorten title later


�New: test addition of objects


�Adjust to match tIie1 and verify no “illegal” changes can be made using information in other IEDs within the SCD file
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