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A4.9
Generic Object Oriented Substation Events (GOOSE)

Compared to IEC 61850-10 the GSE test cases are defined for GOOSE and split in publish – subscribe – management.

Abstract test cases DUT publish 

	Gop1 
	Request GetLogicalNodeDirectory(GoCB) and request GetGoCBValues (IEC 61850-7-2 clause 15.2.2.5,  clause 9.2.2)

	Gop2 
	GOOSE messages are published with a long cycle time, check the GOOSE data with configured data; (IEC 61850-7-2 clause 15.2.3)

· gocbRef is a valid GoCB reference

· timeAllowedtoLive > 0 and the next GOOSE message is transmitted within the specified value of the current GOOSE message

· datSet is same as the GoCB and contains a valid dataset reference

· goID is same as the GoCB and SCL, the default value is the GoCB reference 

· t contains the time of the status increment or start-up 

· sqNum is incremented, stNum>0 and isn’t changed

· test is not present or if present with value FALSE 

· confRev >0 and is same as the GoCB and SCL (IEC 61850-7-2 clause 15.2.1.6)
· needsCommisioning is not present or if present same as GoCB

· numDatSetEntries matches with the number of data entries in allData

· allData values match with the datSet element type

· VID, priority and APPID as in SCL, CFI=0, TPID=0x8100 (IEC 61850-8-1 Annex C)

	Gop3 
	Verify that a newly activated device sends the initial GOOSE message with sqNum and stNum initial value one (1) (IEC 61850-7-2 clause15.1, 15.2.3.6+7) 

	Gop4 
	Force a data change of a data value in the GOOSE dataset, DUT should publish GOOSE messages as specified/configured, stNum is incremented, sqNum = 0

	Gop5 
	Enable test mode and verify that the test flag is set (IEC 61850-7-2 clause 15.2.3.8)

	Gop6 
	Disable GoCB, verify that changing parameters with SetGoCBValues are active (IEC 61850-7-2 clause 15.2.1.3, 15.2.2.5+6) and no Goose message are transmitted anymore

	Gop7 
	Verify that the Configuration revision matches SCL file ConfRev after DUT restart (IEC 61850-7-2 clause 15.2.1.6) 

	Gop8 
	Verify that ConfRev represents a count of the number of times the configuration of the data set referenced by DatSet has been changed (IEC 61850-7-2 clause 15.2.1.6). Changes that are counted are:

· deletion of a member of the data-set

· re-ordering of members in the data-set

· changing the value of the attribute DatSet

	Gop9 
	Verify that NdsCom is set when DatSet is not yet configured (is NULL) (IEC 61850-7-2 clause 15.2.1.7)

	Gop10 
	Verify the DUT can send SendGOOSEmessage’s with data attributes and/or data objects

	Gop11 
	Ensure behaviour of GOOSE when DataSet contents are to large.


	GopN1 
	When GoEna=TRUE, no attributes of the GoCB control block can be set except for GoEna. (IEC 61850-7-2 clause 15.2.1.3)  

	GopN2 
	Verify that if the number or size of values being conveyed by the elements in the dataset exceeds the SCSM determined maximum number, NdsCom is set to True. (IEC 61850-7-2 clause 15.2.1.7)


Abstract test cases DUT subscribe

	Gos1 
	Send single GOOSE message with/without the VLAN tag with new data and check if the message is received and the data has the new value by e.g. check binary output, event list, logging or MMI

	Gos2 
	Send single GOOSE message with the Test or ndsCom parameter set. Verify that on a status change the values are not used for operational purposes (IEC 61850-7-2 clause 15.2.3.8)

	Gos3 
	Proper detection and action roll-over of sqNum with no status change (sqNum=max -> sqNum = 1) and with status change (sqNum=max -> sqNum = 0)

	Gos4 
	DUT subscribes to a GOOSE with a dataset containing structured data (FCD)


	GosN1 
	Check behaviour of DUT as specified in PIXIT on Missing GOOSE message

	GosN2 
	Check behaviour of DUT as specified in PIXIT on Double GOOSE message

	GosN3 
	Check behaviour of DUT as specified in PIXIT on Delayed GOOSE message, with and without exceeding timeAllowedToLive

	GosN4 
	Check behaviour of DUT as specified in PIXIT on Out of order GOOSE message

	GosN5 
	Check behaviour of DUT as specified in PIXIT on No GOOSE messages

	GosN6 
	Check behaviour of DUT as specified in PIXIT on invalid GOOSE messages

· gocbRef different from GoCB and NULL

· timeAllowedtoLive = 0 

· datSet different from GoCB and NULL

· goID different from GoCB and NULL 

· t contains the time of a status change minus/plus one hour

· confRev different from GoCB and NULL

· numDatSetEntries 0, more, less with the number of data entries in the allData

· allData values do not match with the datSet element type

· APPID different from SCL and 0  (IEC 61850-8-1 Annex C)


Abstract test cases DUT management 

	Gom1
	Verify GOOSE services: request service with legal parameters and check respond (IEC 61850-7-2 clause 15.2.2)

· GetGoReference (IEC 61850-7-2 clause 15.2.2.3)

· GetGOOSEElementNumber (IEC 61850-7-2 clause 15.2.2.4)


	GomN1
	Services: request GOOSE service with illegal parameters and verify response- service error (IEC 61850-7-2 clause 15.2.2), Verify that NULL for MemberReference in GetGOOSEElementNumber indicates that no member of the referenced data set is defined. (IEC 61850-7-2 clause 15.2.2.4.2.2)


Detailed test procedures

	Gop1
	GetLogicalNodeDirectory(GoCB) and GetGoCBValues
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.2.5
IEC 61850-8-1 clause 18.1.2.3

	Expected result

1.
DUT sends GetLogicalNodeDirectory(GoCB) response+ with a list of GoCB’s. The object reference shall be “LDName/LLN0.GoCBName”

2.
DUT sends GetGoCBValues response+



	Test description

1.
For each logical node Client requests GetLogicalNodeDirectory(GoCB)

2.
For each GoCB Client requests GetGoCBValues()



	Comment




	Gop2
	GOOSE message
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.3.6+7

IEC 61850-8-1 clause 

	Expected result

1.
DUT sends valid GOOSE messages with valid references, time stamp, incrementing sequence number, status number is the same



	Test description

1.
Force no data change. Wait for several GOOSE messages



	Comment




	Gop3
	Initial GOOSE message
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.3.2.2

IEC 61850-8-1 clause 

PIXIT

	Expected result

1.
DUT sends initial GOOSE message with stNum one (1) and sqNum as specified in the PIXIT



	Test description

1.
Restart the DUT, enable GoCB when necessary, and wait for initial GOOSE



	Comment




	Gop4
	GOOSE on data change
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.3.2.2

IEC 61850-8-1 clause 

	Expected result

2.
DUT sends GOOSE messages according to the configured retransmission strategy as, stNum is incremented, sqNum = 0 of the first message after data change 



	Test description

1.
Force a data change of a data value in the GoCB data set

2.
Wait for GOOSE messages



	Comment




	Gop5
	Test mode and test flag
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.3.8

IEC 61850-8-1 clause 18.1.2.5

	Expected result

1. DUT sends a GOOSE messages with test flag set

2. DUT sends a GOOSE messages with test flag not set



	Test description

1. Test engineer enables test mode (Test flag = true in GOOSE header) 

2. Test engineer disables test mode



	Comment




	Gop6
	SetGoCBValues
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.3, 15.2.2.5, 15.2.2.6

IEC 61850-8-1 clause 

	Expected result

1. DUT sends a SetGoCBValues response+ and stops transmitting GOOSE messages

2. DUT sends a SetGoCBValues response+ and initializes/starts transmitting GOOSE messages. The first message has stNum=1.



	Test description

1. Client requests a SetGoCBValues with GoEna set to FALSE

2. Client requests a SetGoCBValues with GoEna set to TRUE 



	Comment

GoEna is the only attribute that may be written according to part 8-1.



	Gop7
	Configuration revision matches SCD file contents
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.6, clause 15.2.3.9
IEC 61850-8-1 clause 18.1.1, 18.1.2.1, 18.1.2.4, 18.1.2.5,  Annex  A 

	Expected result

2). DUT restarts

3). DUT sends a GetGoCBValues response+ with the same ConfRev (not null) value as  configured in the SCL file.
4). DUT sends GOOSE message with the same ConfRev value as declared in the SCL file.

	Test description

1. Test engineer obtains SCL CID/SCD file containing DUT ConfRev.

2. Test engineer restarts the DUT
3. Client request GetGoCBValues().
4. Enable GoCB when necessary and wait for GOOSE message through SetGoCBValues() if PICS shows support. Otherwise, the DUT is expected to transmit the GOOSE.

	Comment:  This test is for those DUTs declaring support for GetGoCBValues.  PICs must show support for GetGoCBValues as well as SendGOOSE.



	Gop7a
	Configuration revision matches SCD file contents
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.6, clause 15.2.3.9
IEC 61850-8-1 clause 18.1.1, 18.1.2.1, 18.1.2.4, 18.1.2.5,  Annex  A

	1. Expected result
2. 3). DUT restarts
4). DUT sends GOOSE message with ConfRev matching SCD file.

	Test description

1. CID/SCD file for DUT is updated with new confRev value.

2. Test engineer causes the DUT to be reconfigured with the SCL file.
3. Test engineer restarts the DUT.
4. DUT transmits  GOOSE message.

	Comment: This test is for those DUTs that do not declare support for GetGoCBValues



	Gop8
	Configuration revision updates when associated DataSet is changed online
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.6

IEC 61850-8-1 clause 

	Expected result

3. DUT sends a GetGoCBValues response+ with incremented ConfRev value

4. DUT sends GOOSE message with incremented ConfRev value

	Test description

1. Test engineer deletes the first member of the GoCB data set 

2. Test engineer updates/activates the configuration in the DUT

3. Client requests a GetGoCBValues() 

4. Client waits for GOOSE message

5. Test engineer re-orders the first and last member of the GoCB data set; repeat step 2-4

6. Test engineer changes the value of the GoCB data set; repeat step 2-4

	Comment




	Gop9-old
(deprecated)
	Ensure that NULL datasets are either refused or result in ndsCom=TRUE.
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.7

IEC 61850-8-1 clause 18.1

Tissue #333

	Expected result

2.
DUT sends a GetGoCBValues response+ with NdsCom=TRUE


	Test description

1. Test engineer changes the value of the GoCB data set to NULL and updates/activates the configuration in the DUT

2. Client requests a GetGoCBValues() 



	Comment: Conditional upon GetGoCBReference support declared.



	Gop9a
	Ensure that NULL datasets are either refused or result in ndsCom=TRUE.
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.7

IEC 61850-8-1 clause 18.1

Tissue #333

	Expected result

2).  DUT restarts
3).  DUT sends SetGoCBValues response+ or – depending upon PIXIT declaration.
4). DUT sends a GetGoCBValues response+ with NdsCom=TRUE conditional upon support for GetGoCBValues being declared and GoCB.enable = TRUE.
5). DUT sends GOOSE message with NdsCom=TRUE.  Mandatory if GetGoCBValues is not supported.  Conditional upon PIXIT if GetGoCBValues support is declared.


	Test description

1). Test engineer changes the activates an SCL file that has a NULL dataset reference in a GoCB.

2). Test engineer restarts DUT.
3).  Test engineer enables GoCB using SetGoCBValues.
4). Client requests a GetGoCBValues() 
5).  DUT sends GOOSE message.


	Comment: This test is for DUTs that declare support for GetGoCBValues and SetGoCBValues.



	Gop9b
	Ensure that NULL datasets are either refused or result in ndsCom=TRUE.
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.7

IEC 61850-8-1 clause 18.1

Tissue #333

	Expected result

2)  DUT Restarts
3).  DUT responds with SetGoCBValues response-.


	Test description

1. Test engineer changes the activates an SCL file that has a NULL dataset reference in a GoCB.

2. Test engineer restarts DUT.
3. Test engineer uses SetGoCBValues to enable the GOCB.


	Conditional upon support for SetGoCBvalues.


	Gop9c
	Ensure that NULL datasets are either refused or result in ndsCom=TRUE.
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.7

IEC 61850-8-1 clause 18.1

Tissue #333

	Expected result

1)  DUT Restarts

2).  DUT responds with SetGoCBValues response+.
3).  DUT responds with SetGoCBValues response-.


	Test description

1. Test engineer restarts DUT.

2. Test engineer uses SetGoCBValues to disable the GOCB.
3. Test engineer uses SetGoCBValues to set DatSet to a NULL value.


	Conditional upon support for SetGoCBvalues.


	Gop10
	GOOSE with data attributes (FCDA) and data objects (FCD)
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2

IEC 61850-8-1 clause 18.1

PIXIT

	Expected result

a)
DUT sends a GOOSE messages with data attributes

b)
DUT sends a GOOSE messages with data objects



	Test description

a) Verify the DUT is able to send GOOSE message with data attributes (FCDA)
b) Verify the DUT able to send GOOSE message with data objects (FCD)


	Comment




	Gop11
	Ensure behaviour of GOOSE when DataSet contents are to large.
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.7

IEC 61850-8-1 clause 18.1



	Expected result

1)  DUT Restarts

2).  DUT responds with one of the following, per PIXIT:
SetGoCBValues response- or SetGoCBValues response+ 
3). GetCoCBValues returns:
For (2) Response+: GoEna=TRUE and NdsCom= TRUE;
For (2) Response-:  GoEna=FALSE and NdsCom= FALSE.
4). For:
(2) Response+:  DUT sends GOOSE message with NdsCom=TRUE.
(2) Response-:  DUT does not send GOOSE message.


	Test description

1. Test engineer activates the DUT that has a GOCB configured with a DatSet that is too large for GOOSE.

2. Test engineer uses SetGoCBValues to enable the GOCB.
3. Test engineer uses GetGoCBValues to determine state of GoCB.
4. DUT Sends GOOSE message.


	Conditional upon support for SetGoCBvalues and GetGoCBValues.


	Gop11a
	Ensure behaviour of GOOSE when DataSet contents are to large.
	( Passed

( Failed

( Inconclusive 

	IEC 61850-7-2 clause 15.2.1.7

IEC 61850-8-1 clause 18.1



	Expected result

1)  DUT Restarts

2)  DUT sends GOOSE message with NdsCom=TRUE.



	Test description

1. Test engineer activates the DUT that has a GOCB configured with a DatSet that is too large for GOOSE.

2. DUT Sends GOOSE message.



	Comments:  DUT declares that it does not support GetGoCBValues or SetGoCBValues.



