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Abstract: To realize the automatic generation function of a distribution terminal equipment point table and reduce the
cost of distribution terminal equipment configuration and maintenance, a distribution terminal modeling method based on
an intelligent electronic device (IED) is proposed. This paper analyzes and summarizes the functions of a distributed
distribution terminal using an object-oriented modeling method, and then establishes the models of logical devices, logical
nodes and data objects of distributed distribution terminal according to the hierarchical structure of intelligent electronic
devices. A method of instantiating a distribution terminal model based on the XML language is proposed and a
distribution master terminal equipment information management platform is built to verify the accuracy and applicability
of the distribution terminal model. The verification results show that it is feasible to establish the distribution terminal
model based on the IED modeling method, and the distribution terminal equipment after modeling can automatically
generate the point table to complete the configuration with the master station, thereby improving the efficiency of
distribution terminal access to the master station.
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Table 1 Descriptions of common unit’s logical nodes
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Table 2 Descriptions of bay unit’s logical nodes
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Fig. 1 Information interaction structure of DTU
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Fig. 2 Distributed DTU information model
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Table 3 Detailed modeling of GGIO in common unit
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Table 4 Detailed modeling of GGIO in bay unit
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Fig. 3 Main content of SCL language
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IED i & i iR 3 14 (Configured 1ED Description,
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Fig. 4 Associations between configuration files
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Fig. 6 Model of data object

TE AT AN TR] [ B 6 2880 F BOLPISTmms
FIH SCL 1 & FaR AR v i) P 25 EAT R
TS R B 0 AN ECHE B 1 A S S R AR AR
BEIE S ARYGE L 42 I IEC61850 At
BEATY . AR XML A% T
<LN desc="# {5 5 1" inst="1" InClass="GGIO"
InType="NRR_GGIO_ALM_V2.00__NR__V1.00">
<DOI desc="2% & " name="AIm1">
<DAI name="stVal" sAddr="2727J:B01.dsp.vbi_alm">
<Private type="IEC_60870_5_104">
<Address casdu="1" ioa="6" ti="30"/>
</Private>
</DAI>
</DOI>
<DOI desc="XJH] F#" name="Alm2">
<DAI name="stVal"
sAddr="7227J:B01.SyncTime.pps_error">
<Private type="IEC_60870_5_104">
<Address casdu="1" ioa="7" ti="30"/>
</Private>
</DAI>
</DOI>
<LN desc="3 F &£ {&" inst="2" InClass="GGIO"
InType="NRR_GGIO_SG_V2.00__P96TMS__V1.00">
<DOI desc="FF \ 1 BE{5HaIA A a]"
name="BO1PIsTmms">
<DAI name="setVal" sAddr="PA:32816">

<Private type="IEC_60870_5_104">

<Address casdu="1" ioa="32775" ti="203"/>

</Private>

</DAI>

<DAI

name="minVal"sAddr="2ZCS:B05.NR4501_Din.Dopt_s

et_time">

<Val>0</Val>

</DAI>

<DAI name="maxVal"

sAddr="ZZCS:B05.NR4501_Din.Dopt_set_time">

<Val>500000</Val>

</DAI>

<DAI name="stepSize"

sAddr="ZZCS:B05.NR4501_Din.Dopt_set_time">

<Val>1</Val>

</DAI>
</DOI>
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Fig. 7 Steps for connecting the master station to the equipment
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Fig. 8 Information management platform between distribution
master station and terminal equipment
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Fig. 9 Distribution terminal equipment sends registration request
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Fig. 10 Interface for querying terminal equipment
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