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Abstract

Starting with the “Smart Grid National Road Map” in 2010, the Smart Grid 2030 was introduced through the basic plan
and implementation plan of the intelligent power grid with the goal of building the world’s first national smart grid. In this
paper, we intend to build a power domain ontology based on the power business platform based on the upper and lower
conceptual models of the “Smart Grid Interoperability Standard Framework and Roadmap”, the standard of implementation
plan. Ontology is suitable for expressing and utilizing the smart grid conceptual model because it considers hierarchical
structure as knowledge defines the properties of entities and relationships between entities, but there is no research related
to them. Therefore, in this paper, the upper ontology was defined as a major category for smart grid-related fields, and the
lower ontology was defined as detailed systems and functions for the upper ontology to construct the ontology. In addition,
scenarios in various situations that could occur in the power system were constructed and significant inference results were
derived through inference engines and queries.
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SPARQL
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX generator:
<http://www.semanticweb.org/yugyungho/ontologies/2020/ 3/untitied-ontology—73#>
SELECT ?powersystem ?gen_name ?gen_guantity
WHERE {
?i generator:haspowersystem ?powersystem_id.
“?powersystem_id generator:data_powersystem ?powersystem
FILTER ( ?powersystem ='4-21")
?i generator:haselectricgenerator ?y.
?y generator:data_electricgenerator ?gen_name.
?i generator:hasgenerationquantity ?z.
?z generator:power_value ?gen_quantity

ORDER BY asc(?gen_quantity) LIMIT 10
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PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX generator:
<http://www.semanticweb.org/yugyungho/ontologies/2020/3/untitled-ontology-73#>
SELECT ?gen_name ?powersystem ?gen_capacity ?gen_guantity ?max_power

?trans_quantity
WHERE {

?i generator:haspowersystem ?powersystem_id.

?powersystem_id generator:data_powersystem ?powersystem

FILTER ( ?powersystem ="& 1}2")

?i generator:haselectricgenerator ?y.

?y generator:data_electricgenerator ?gen_name.

?i generator:hasgenerationcapacity ?z.

?z generator:power_value ?gen_capacity.

?i generator:hasgenerationquantity ?AA.

?AA generator:power_value ?gen_quantity.

?i generator:hasmaximumpower ?8B.

7BB generator:power_value ?max_power.

?i generator:hasmaximumpower ?CC.

?CC generator:power_value ?trans_quantity
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SPARQL

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX distri:
<http://www.semanticweb.org/yugyungho/ontologies/2020/3/untitled-ontology-93#>
SELECT ?area ?year ?capacity_pro ?capacity_under ?total_trans
WHERE {

?i distrithasarea ?x.

?x distri:data_area ?area.

FILTER ( ?area ='Z=")

?i distrizhasyear ?y.

?y distri:data_year ?year.

?i distri-hascapacity_process ?z.

7z distri:data_MVA ?capacity_pro.

?i distri-hascapacity_undergraound ?aa.

?aa distri:data_MVA ?capacity_under.

?i distri-hasquantity_total ?bb.

?bb distri:data_EA ?total_trans

}
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2017"*xsdinteger 880" "xsdinteger 511" xsd integer 36722"xsd integer
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2018 xsdinteger 914" ~xsd integer 540" " xsd:integer 37263 " xsdinteger
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SPARQL

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schemad#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchemad#>
PREFIX distri:
<http://www.semanticweb.org/yugyungho/ontologies/2020/3/untitled-ontology-93#>
SELECT ?area ?year ?insulated_pro ?insulated_under
WHERE {

?i distri-hasyear ?y.

7y distri:data_year ?year.

FILTER (?year ="2017"""xsd:integer)

?i distrithasarea ?x.

?x distri:data_area ?area.

?i distri:hasinsulated_load_switch_process ?z.

?z distri:data_EA ?insulated_pro.

?i distri:hasinsulated_load_switch_undergraound ?aa.

?aa distri:data_EA ?insulated_under.
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