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Abstract IEC 61850 is a protocol used to reduce the cost of design, installation and maintenance of the
Substation Automation System. GOOSE traffic used in IEC 61850 plays an important role for control, protection
and automation of the substation. This study implemented a GOOSE traffic generator using the emulation function
of NS-3 network simulator, by using protocols provided by a network simulator and another protocols provided by
real communication equipment. The generated GOOSE traffic was analyzed with Wireshark, and it was found that
the traffic was generated exactly as expected. Besides, this study measured the GOOSE traffic delay due to the
increase of the number of switches according to network topology. It is expected that the GOOSE traffic generator
implemented by this study will be efficiently used when experiments are performed on actual substation
environments.
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Tag 0: gocbRef (GOOSE Control Block Reference, type: visible-string)
Tag 1: timeAllowedtoLive (type: integer)

Tag 2: datSet (Dataset, type: visible-string)

Tag 3: golD (GOOSE Identifier, type: visible-string optional)

Tag4: t(time&quality, type: UtcTime)

Tag 5: stNum (Status Number, type: integer)

Tag 6: sqNum (Sequence Number, type: integer)

Tag 7: test (type: Boolean default false)

Tag 8: confRev (Configuration Revision, type: integer)

Tag 9: ndsCom (needs Commission, type: Boolean value default false)
Tag 10: numdatSetEntries (Number of Dataset Entries, type: integer)
Tag 11: allData (sequence of data)

Tag 12: security (any optional, reserved for digital signature)
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Frame 262: 128 bytes on wire (1824 bits), 128 bytes captured (1824 bits) on interface 8

Ethernet II, Src:

v GOOSE
APPID: @x1087 (41@3)
Length: 114

Reserved 1: @x@0e8 (8)
Reserved 2: @x8008 (8)
v goosePdu

gocbRef: GOOSE_TG/LLN®$GO$Eval
timeAllowedtolive: 388
datSet: GOOSE_TG/LLNB$Eval_DataSet
golD: GOOSE_1
t: Jan 24, 2816 12:23:22.635548127 UTC
stNum: 2
sqhum: 4
test: False
confRev: 1
ndsCom: False
numDatSetEntries: 3
allData: 3 items

% 6. GOOSE 3l APDU
Fig. 6. GOOSE Header and APDU
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Table 2. Experiment Parameters
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Topoloy Dual Link and Bus
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