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Utility networks in the Netherlands

Statistics 2016

▪ ~1.7 million km for water, gas, electricity, telecom, 
sewerage, fossil fuels and chemicals

▪mostly underground

▪ ~15.000e excavators: building, agricultural and UN

▪ ~1.100e network administrators

▪ 32.858 excavation damages on UN

▪Average costs €796 per damage



Preventing excavating damage

KLIC 

▪ Information Centre for Cables and Pipelines

▪ Started in 1968, nation wide since 1986

▪ Reports of excavations are tranfered to network administrators

▪ Since 2008 
▪ A legal obligation (WION-act) for network administrators and excavators
▪ A service of Kadaster

▪ Since 2010:
▪ Webservice
▪ Fully automated transfer to network administrators
▪ Fully automated delivery of combined maps (PNG) to the excavator
▪ Rate based (2017: €19 per request)



Future business requirements (< 2020)

Good results, but …. the industry demands:

1. A further decline of damages due to excavations

2. Improvement on efficiency

3. Use of network information in other domains, e.g. 

▪ Planning and zoning

▪ Public order and security



User needs (< 2020)

▪ Ubiquitous service: 24x7, near realtime, any place, any device

▪ Sharp images while zooming in

▪ Multiple layered maps: cables / pipelines, (planned) topography, 
type of soil, cadastral boundaries, adresses etc.

▪ An administration of reported excavations and provided information

▪ Authenticated applicants, made known to the network administrators

▪ Authorization, based on the applicants profile

▪ Rate per request

▪ Webservices (WMS, WFS)

▪ And … meet the requirements of INSPIRE UN



KLIC vs INSPIRE

KLIC INSPIRE

Legislation NL-WION 2007/2/EC

Strict roadmap +/- √

High quality demands (availability, usability etc.) √ +/-

All networks enclosed √ X

Realtime delivery X √

Webservices WMS, WFS √ √

Authentication, Authorization, Accounting √ +/-

Current data √ - -

Unlimited requested area X √



Consequences

1. INSPIRE UN must be a part of KLIC
▪ Many similarities

▪ Less costs for the utility administrators

▪ Prevent cannibalization on KLIC

→ INSPIRE UN shall be an additional product of KLIC 

2. Common information model for multiple applications
▪ Many similarities

▪ Less costs in building the information system

▪ INSPIRE is leading

→ information model KLIC shall be an extend on INSPIRE UN
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Designing the model

▪ Designed by Geonovum (with a little help from AGIV)

▪ 4 basic methods:
▪ Subtyping

▪ By association

▪ Application domain extension

▪ Mixin multiple inheritance

▪ Most suitable is the Mixin-method
▪ The only method to combine 2 models

▪ The Dutch model is still recognizable

▪ We are not forced into the INSPIRE-model

▪ We maintain flexability
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Inheritance
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Mixin Multiple Inheritance

«featureType»

UtilityLinkSet

«voidable»

+ utilityDeliveryType  :UtilityDeliveryTypeValue [0..1]

+ warningType  :WarningTypeValue

«featureType»

Cable

«featureType»

ElectricityCable

«voidable»

+ operatingVoltage  :Measure

+ nominalVoltage  :Measure

«featureType»

UtilityLink

«featureType»

UtilityLinkSet

«voidable»

+ utilityDeliveryType  :UtilityDeliveryTypeValue [0..1]

+ warningType  :WarningTypeValue

«featureType»

Cable

«featureType»

ElectricityCable

«voidable»

+ operatingVoltage  :Measure

+ nominalVoltage  :Measure

«featureType»

KabelOfLeiding

+ eisVoorzorgsmaatregel  :CharacterString [0..*]

+ geoNauwkeurigheidXY  :NauwkeurigheidValue [0..1]

+ toelichting  :CharacterString [0..1]

+ verhoogdRisicoJa  :Boolean [0..1]

«featureType»

Elektriciteitskabel

«featureType»

ExtraInformatie
«featureType»

Diepte

+ diepteNauwkeurigheid  :NauwkeurigheidValue

+ dieptePeil  :Measure

+ datumOpmetingDieptePeil  :DateTime [0..1]

+ ligging  :GM_Object [0..1]

«featureT...

UtilityLink

Mixin class



IMKL2015

Generic Network Model (van INSPIRE GCM)

«featureType»

ExtraTopografie

+ extraTopografieType  :ExtraTopografieTypeValue

+ typeTopografischObject  :TopografischObjectTypeValue

+ ligging  :GM_Object

«featureType»

ExtraDetailinfo

+ adres  :Adres [0..1]

+ extraInfoType  :ExtraDetailInfoTypeValue [1..*]

+ bestandLocatie  :URI

+ bestandMediaType  :BestandMediaTypeValue

+ bestandIdentificator  :URI [0..1]

+ ligging  :GM_Object

«featureType»

Annotatie

+ annotatieType  :AnnotatieTypeValue

+ rotatiehoek  :Measure [0..1]

+ ligging  :GM_Object

«featureType»

Utiliteitsnet

+ thema  :Thema

+ technischContactpersoon  :TechnischContactpersoon

+ standaardDieptelegging  :Measure [0..1]

RRGSbuisleidingSpecifiek

«featureType»

OlieGasChemicalienPijpleiding

StedelijkWaterSpecifiek

«featureType»

Rioolleiding

«featureType»

Waterleiding

«featureType»

ThermischePijpleiding
«featureType»

Duct

«featureType»

Buis

+ buismateriaalType  :PipeMaterialTypeValue [0..1]

«featureType»

Appurtenance

+ hoogte  :Length [0..1]

«featureType»

Toren

«featureType»

Mast

«featureType»

Mangat

«featureType»

Kast

«featureType»

ContainerLeidingelement

+ containerLeidingelementType  :ContainerLeidingelementTypeValue

+ bovengrondsZichtbaar  :Boolean [0..1]

+ geoNauwkeurigheidXY  :NauwkeurigheidXYvalue [0..1]

+ BGT_ID  :NEN3610ID [0..1]

«featureType»

DiepteTov Maaiv eld
«featureType»

DiepteNAP

+ maaiveldPeil  :Measure [0..1]

+ datumOpmetingMaaiveldPeil  :DateTime [0..1]

«featureType»

IMKLBasis

+ beginLifespanVersion  :DateTime

+ endLifespanVersion  :DateTime [0..1]

«identificatie»

+ identificatie  :NEN3610ID

«featureType»

Label

+ label  :stringOrNilReason [0..1]

+ omschrijving  :stringOrNilReason [0..1]

«featureType»

KabelSpecifiek

+ kabelDiameter  :Measure [0..1]

«featureType»

Elektriciteitskabel

«featureType»

Telecommunicatiekabel

«featureType»

Common Utility Network Elements::UtilityNetwork

+ util ityNetworkType  :Util ityNetworkTypeValue

+ authorityRole  :RelatedParty [1..*]

«voidable»

+ util ityFacilityReference  :ActivityComplex [0..*]

+ disclaimer  :PT_FreeText [0..*]

constraints

{All uti l ity network objects have inspireId}

{"telecommunications" value of "util ityNetworkType" is not in IR}

«featureType»

Electricity Network::

ElectricityCable

«voidable»

+ operatingVoltage  :Measure

+ nominalVoltage  :Measure

«featureType»

Telecommunications Network::TelecommunicationsCable

«voidable»

+ telecommunicationsCableMaterialType  :TelecommunicationsCableMaterialTypeValue

constraints

{"TelecommunicationsCable" is not in IR}

«featureType»

Oil-Gas-Chemicals Network::OilGasChemicalsPipe

«voidable»

+ oilGasChemicalsProductType  :OilGasChemicalsProductTypeValue [1..*]

«featureType»

Sewer Network::SewerPipe

«voidable»

+ sewerWaterType  :SewerWaterTypeValue

«featureType»

Water Network::WaterPipe

«voidable»

+ waterType  :WaterTypeValue

«featureType»

Thermal Network::ThermalPipe

«voidable»

+ thermalProductType  :ThermalProductTypeValue

«featureType»

Common Utility Network Elements::Duct

«voidable»

+ ductWidth  :Length

«featureType»

Common Utility Network Elements::

Pipe

«voidable»

+ pipeDiameter  :Measure

+ pressure  :Measure [0..1]

«featureType»

Common Utility Network Elements::Appurtenance

+ appurtenanceType  :AppurtenanceTypeValue

«voidable»

+ specificAppurtenanceType  :SpecificAppurtenanceTypeValue [0..1]

constraints

{"TelecommunicationsAppurtenanceTypeValue" is not in IR}

«featureType»

Common Utility Network Elements::

Tower

«voidable»

+ towerHeight  :Length

«featureType»

Common Utility Network Elements::

Pole

«voidable»

+ poleHeight  :Length

«featureType»

Common Utility Network Elements::

Manhole

«featureType»

Common Utility Network Elements::

Cabinet

«featureType»

Common Utility Network 

Elements::Cable

«featureType»

Network::Network

«voidable»

+ geographicalName  :GeographicalName [0..*]

«featureType»

Network::NetworkElement

+ inspireId  :Identifier [0..1]

«lifeCycleInfo, voidable»

+ beginLifespanVersion  :DateTime

+ endLifespanVersion  :DateTime [0..1]

«dataType»

Network::

DirectedLink

+ direction  :Sign

«featureType»

Network::

GeneralisedLink

«featureType»

Network::Link

+ centrelineGeometry  :GM_Curve

+ fictitious  :Boolean = false

«featureType»

Network::LinkSequence

+ link  :DirectedLink [1..*] {ordered}

«featureType»

Network::LinkSet

«featureType»

Network::Node

+ geometry  :GM_Point

«featureType»

Common Utility Network 

Elements::UtilityLink

«featureType»

Common Utility Network 

Elements::UtilityLinkSequence

«featureType»

Common Utility Network Elements::UtilityLinkSet

«voidable»

+ util ityDeliveryType  :Util ityDeliveryTypeValue [0..1]

+ warningType  :WarningTypeValue

«featureType»

Common Utility Network Elements::UtilityNetworkElement

«voidable»

+ currentStatus  :ConditionOfFacilityValue

+ validFrom  :DateTime

+ validTo  :DateTime [0..1]

+ verticalPosition  :VerticalPositionValue

+ util ityFacilityReference  :ActivityComplex [0..1]

+ governmentalServiceReference  :GovernmentalService [0..1]

«featureType»

Common Utility Network Elements::

UtilityNode

«featureType»

Common Utility Network Elements::UtilityNodeContainer

+ geometry  :GM_Point

+ inspireId  :Identifier [0..1]

«featureType»

Diepte

+ diepteNauwkeurigheid  :NauwkeurigheidDiepteValue

+ dieptePeil  :Measure

+ datumOpmetingDieptePeil  :DateTime [0..1]

+ ligging  :GM_Point [0..1]

«featureType»

KabelOfLeiding

+ geoNauwkeurigheidXY  :NauwkeurigheidXYvalue [0..1]

+ toelichting  :CharacterString [0..1]

«dataType»

Base Types 2::RelatedParty

«voidable»

+ individualName  :PT_FreeText [0..1]

+ organisationName  :PT_FreeText [0..1]

+ positionName  :PT_FreeText [0..1]

+ contact  :Contact [0..1]

+ role  :PartyRoleValue [0..*]

«dataType»

Base Types 2::Contact

«voidable»

+ address  :AddressRepresentation [0..1]

+ contactInstructions  :PT_FreeText [0..1]

+ electronicMailAddress  :CharacterString [0..1]

+ hoursOfService  :PT_FreeText [0..1]

+ telephoneFacsimile  :CharacterString [0..*]

+ telephoneVoice  :CharacterString [0..*]

+ website  :URL [0..1]

«dataType»

TechnischContactpersoon

+ naam  :stringOrNilReason

+ telefoon  :stringOrNilReason

+ email  :stringOrNilReason

«featureType»

Kabelbed
«featureType»

Mantelbuis

«codeList»

AnnotatieTypeValue

+ annotatiepij l

+ annotatieli jn

+ annotatielabel

«codeList»

ExtraDetailInfoTypeValue

+ detail

+ aansluiting

+ lengteprofiel

+ dwarsprofiel

«featureType»

Aansluitschets

«featureType»

AanduidingEisVoorzorgsmaatregel

+ eisVoorzorgsmaatregel  :CharacterString [0..*]

+ netRisicoOmschrijving  :CharacterString [0..1]

+ geometriebegrenzingFictief  :Boolean [0..1]

+ geometrie  :GM_Surface

«featureType»

Maatv oering

+ maatvoeringsType  :MaatvoeringsTypeValue

+ rotatiehoek  :Measure [0..1]

+ ligging  :GM_Object

«codeList»

Maatv oeringsTypeValue

+ maatvoeringshulpli jn

+ maatvoeringslijn

+ maatvoeringslabel

+ maatvoeringspijl

«codeList»

Common Utility Network 

Elements::

UtilityDeliv eryTypeValue

+ collection

+ distribution

+ private

+ transport

«codeList»

Base Types::

ConditionOfFacilityValue

+ disused

+ functional

+ projected

+ underConstruction

+ decommissioned

«dataType»

NEN3610ID

+ namespace  :CharacterString

+ lokaalID  :CharacterString

+ versie  :CharacterString [0..1]

«featureType»

ExtraGeometrie

+ vlakgeometrie2D  :GM_Surface [0..1]

+ puntgeometrie2.5D  :GM_Point [0..1]

+ li jngeometrie2.5D  :GM_Curve [0..1]

+ vlakgeometrie2.5D  :GM_Surface [0..1]

+ geometrie3D  :GM_Solid [0..1]

«featureType»

KunstwerkDetailschets

«codeList»

Common Utility 

Network Elements::

WarningTypeValue

+ net

+ tape

+ concretePaving

«dataType»

Adres

+ naamOpenbareRuimte  :CharacterString

+ huisnummer  :CharacterString

+ huisletter  :CharacterString [0..1]

+ huisnummertoevoeging  :Integer [0..1]

+ woonplaatsNaam  :CharacterString

+ postcode  :CharacterString

+ landcode  :CharacterString

«featureType»

KabelEnLeidingContainer

+ geoNauwkeurigheidXY  :NauwkeurigheidXYvalue [0..1]

+ isBovengrondsZichtbaar  :Boolean [0..1]

+ toelichting  :CharacterString [0..1]

+ aantalKabelsLeidingen  :Integer [0..1]

«featureType»

Leidingelement

+ bovengrondsZichtbaar  :Boolean [0..1]

+ geoNauwkeurigheidXY  :NauwkeurigheidXYvalue [0..1]

«featureType»

ExtraInformatie

«featureType»

Bij lage

+ bij lageType  :Bij lageTypeValue [1..*]

+ bestandLocatie  :URI

+ bestandMediaType  :BestandMediaTypeValue

+ bestandIdentificator  :URI [0..1]
«codeList»

Bij lageTypeValue

+ algemeen

+ eisVoorzorgsmaatregel

+ nietBetrokken «featureType»

EisVoorzorgsmaatregelBij lage

+ eisVoorzorgsmaatregel  :CharacterString [0..*]

+ toelichting  :CharacterString [0..1]

+ducts

«voidable»

0..*+cables

«voidable»

0..*

+pipes

«voidable»

0..*

+cables

«voidable»
0..*

+pipes

0..*

+heeftDieptes
0..*

+inNetwork

0..*

+elements

0..*

+inNetwork
1..*

+heeftExtraTopografieen

0..*

+inNetwork1..*

+heeftExtraInformatie

0..*
+inNetwork

0..*

+networks

«voidable»

0..*

+nodes

«voidable»
0..*

+heeftKabelEnLeidingContainer 0..1

+dieptelegging

0..*

+heeftKabelOfLeiding

0..1 +dieptelegging

0..*
+heeftLeidingelement

0..1

+dieptelegging

0..1

+heeftContainerLeidingelement

0..1

+dieptelegging
0..1

+bijlage

0..*

+heeftExtraInformatie

0..*

+opLeidingelementen

0..*

+opKabelEnLeidingContainers

0..*

+heeftExtraInformatie

0..*

+opKabelEnLeidingen

0..*

+heeftExtraInformatie

0..*

+opContainerLeidingelementen

0..*

+heeftExtraInformatie
0..*

+inNetwork

«voidable»

1..*

+elements 0..*

0..*

+link 1

+link

1..*

+spokeEnd

«voidable»

0..*

+endNode

0..1

+spokeStart

«voidable»

0..*

+startNode

0..1

INSPIRE Utility
Network Base

IMKL extend
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Thanks for your attention


