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Electric data persistence technology by annotation and reconstruction
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Abstract: According to the latest advancements of IEC 61970 common information model (CIM), in order to establish perfect power
system database and achieve data transformation between different versions of CIM, this paper proposes a solution of electric data
storage based on CIM 3.0. The solution adopts Java persistence API (JPA) annotation combined with object-relation mapping (ORM)
to design power system database, which is used to solve the current CIM describing data inaccurately in China, the complex process
of database development and so on. Through annotations embedded in power system entities to simplify database design, it
implements multiple inheritance, association and complex attribute mapping of the power enterprise entity object. Using dom4j to
parse standard CIM RDF format electric data, it rebuilds the data and imports database, and finally verifies the integrity of database,
which shows the design scheme is feasible and effective.
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Fig. 1 EMS persistence framework
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@Entity / /52 UMK

@Table(name="IDObject")
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@]Inheritance(strategy=Inheritance Type.JOINED)
public class IdentifiedObject implements Serializable{

}

@MappedSuperclass /& X

public class Connector extends
ConductingEquipment {
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1) ManyToMany
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@ManyToMany(
targetEntity=cim15.meas.AnalogLimitSet.class,

cascade={CascadeType.PERSIST,CascadeType.
MERGE}

)

HFRBRAR WG
@JoinTable(
name="analog_analogL.Set",

joinColumns=@JoinColumn(name="Analog_id"),

inverseJoinColumns=@JoinColumn(name="Anal
ogLSet_id")

)

Private Set<AnalogLimitSet> analoglimitsets=new
HashSet<AnalogLimitSet>();
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@ManyToMany(
cascade={CascadeType.PERSIST,CascadeType.
MERGE},
mappedBy="analoglimitsets",
targetEntity=cim15.meas.Analog.class
)
private Set<Analog>
HashSet<Analog>();
2) ManyToOne
0 KEK, — 7 RCE K I Cascade=
“all” [F)20 Py Bt , 207 LA 254k
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@ManyToOne(cascade={CascadeType.MERGE,
CascadeType.PERSIST})
@JoinColumn(name="substation_id")
private Substation substation;

analogs=new

G LW TES
@OneToMany(mappedBy="substation",cascade=
CascadeType.ALL)

Private Set<VoltageLevel> voltagelevels=new

HashSet<VoltageLevel>();

3) OneToOne
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@OneToOne(cascade=CascadeType.ALL)

@JoinColumn(name="Command_id")

private Command command,
IR
@OneToOne(mappedBy="command")

private Discrete discrete;
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UES: N

@Id

@Generated Value(generator="power-uuid")

@GenericGenerator(name="power-uuid",strategy

="uuid")
@Column(name="mRID",length=50)
private String mrid,;
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@Embedded
private ApparentPower basepower;
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@Embeddable
public class ApparentPower {
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<session-factory >

<property name="hibernate.dialect">org.hibernate.dialect. MySQLDialect</property>
<property name="hibernate.hbm2ddl.auto">create</property>

<property name="hibernate.show_sql">true</property>

<property name="hibernate.current_session_context_class">thread</property>
<mapping class="cim15.core.BasePower"/>

<mapping class="cim15.core.BaseVoltage"/>

<mapping class="cim15.core.Bay"/>

</session-factory>
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Fig. 2 Attributes of configuration file
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Fig. 3 Table of AC line segment in the database
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Fig. 4 Flow chart of rebuilding electrical equipment object
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