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Context (EULF/ELISE energy pilot overview)

A The EU is giving more and more emphasis to its
energy policy, whose strategy and actions are
iIncluded in the Energy Union Package and the
2030 Framework for Climate and Energy.

A Buildings in which people live and work are
responsible for an important portion of the energy
consumption in  Europe.

A Several policies and initiatives  aim at improving
the energy performance of buildings and to collect
data of sufficient quality on the effect of energy
efficiency policies on building stock across Europe.
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Context (scaling - up methodologies)

A EU- 28
Region/
Member State
c
O Urban/
o — District
TU, Building
O
@)
- |
>
| EPBD/CoM/EED
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Context (use case overview)

A Name : INSPIRE Harmonization of existing Energy
Performance Certificate  datasets and creation of a
web application for accessing them

A Goal_: To establish an accessible and interoperable
common knowledge base for EPC datasets to
support local government and private sector
iInvolved in energy efficiency policies

A Description __: To harmonize according to INSPIRE
existing EPC datasets and to create a user friendly
web application to make them accessible and re -
usable.
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Context (use case

STEP 3
To define a methodology
to georeference the EPC
dataset using cadastral
data

EPC dataset

Open cadastral
vector dataset

STEP 5
To create the
target data model
extending the
INSPIRE core data
model for
Buildings

workflow)

STEP 6
To transform the
georeferenced
EPC dataset into
the INSPIRE
extended target
data model

STEP 7
To publish the
transformed
dataset by means
of INSPIRE
Network Services
(WMS + WFS)

STEP 8
To use the
harmonised
dataset into a GIS
client desktop
application

STEP S
To assess the
possibility to apply
the methodology
(or enhance it) to
other EPC
datasets, managed
by other
organizations in
other
countries/regions

European

Commission



INSPIRE core schemas extension

A Content and structure of  INSPIRE application
schemas for theme Buildings

Main feature
types

Other
Construction

Building 5
Unit Installation

Semantics . Base |

Geometry |

Alternative deliverys: w —
1 = simple semantics + 2D geometry Inciudes Building Base
2 = simple semantics + 3D geometry

3 = extended semantics + 2D geometry

4 = extended semantics + 3D geometry + additional 3D feature types
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INSPIRE core schemas extension

A Dependencies between application schemas of

T

Inherits basic
semantics

theme Buildings

Inhents 2D

geometry (and
basic semantics)

Inherits 3D

A
geometry (and

lbasic semantics)

Inherits additional
semantics

European
Commission



INSPIRE core schemas extension

A Modular approach for modelling Buildings theme

B What shall be in INSPIRE
[ What should be in INSPIRE
L] What maybe in INSPIRE
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INSPIRE core schemas extension

A Issues in the draft
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INSPIRE Consolidated LML Mode!

& /'L Comistmanes WA Ve
o G Srvnanion Srterin
= @ Neven
& L poman |
.L:Jb—‘.n

*

A b
o At e Aastse T mes

wd Mruiree Lemmin

SRS I

B Eoereme T
§ JestnType. Boimagiee
ustonpe Sutststee
R T  TO R
-

v 3 Doyl o
# o ee e B

Sd B Moo

(o B s Wiy Forinas

) asamy ard Basaen

(23 ioran Maass anet Sabwry

erees
E

H

1

{

e

o Cromag bern Desgiagt o u Fewiey
Focomar Davrtucs - owsguety
Posctar v meuee Pacmed

i

!E

pLLeCt

g
t

- LA
1 iy 3ns Goemmments Sevae

<+ ) dere Zzvcarmas Vocw

INSPIRE extended schemas

’_‘Jl-umwvvﬂ’w&—wbc‘

Parw swvage R
B Shtivetaps
Besrdrgaliace A0anpr ouETLCD. >
© ameen weetbe -
R e e e L B (3
* e Amper e Santeee Y 2l
ootsacies |
* sl Cewssme Cewlwet @ 1 ‘mantuses .* 3
o e et n—:n--:u ~|‘ covsateme desiatipes ‘i
+ eaOfeoveter DewCw ) 7
¢ sheatcn Sleaner @ 4
st Suwrettsieenn ¥ 4 + mrcemen ! ey LB
. -y L * mewanitelin Seeme 87
+ seme Dottt 0 * mresmmmetchenaye Rssnes 8 %
o s wae Sestees B 1)
= demren Seserveri it
? 13 Wum—? -
e AR BT EEL R
e . *
. e L}
* whunibee Dfdsibies P
* Whalielen SWuelvebe B T =)
. oterghees L 5]
* mewntie Caewmiee 8 Y
+ e Duetrys g ¥
. —ny / \
. Iy 1 )
'n il mb JUOA
Z L3 e it
K ™ *ratergoey R T j
MM&‘ cotte i v relgREeTet Langh 1| S, .
P Fasamngar) b e O Enlree D aed ISy
8.* :W’WI“‘..' 1|e wmertie Dewesevie 3 Y -]
v X I m""".""‘l e oo~
¢ sy ‘ u_". o i eees paies  SateTewe 8.1
Prp— -
[
e |
v peeret il Bt g derretyds -'—-_*m
Lalmete RSN
e
Wuderg som veb ne I ] M‘
s Tee \
Rt Il Sesevyron ) 2
[UPeS—————] | i‘ m‘ '.-"'" y
R T * gemmeryil TH_feeste
L D et

European
Commission



INSPIRE core schemas extension

NSPIRE extended _ .
data models Energy Pilot CityGML Energy

extended data ADE
models

|
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The INSPIRE DS extension approach

Annex F
(informative)

INSPIRE Example for an extension to an INSPIRE application schema
Infrastructure for Spatial Information in Europe

“Cry jered®

F.1 Introduction

The agreement on harmomsed dala specfications addresses the need of users, in particular pan-
European users, to combine multiple spatial data sets without repetitive manual intervention and m

1 such a way that the result is coherent. This requires an effort to transform the existing spatial data to
I N S P I RE Generlc Conceptual MOdeI the new harmonised data specifications. In the long-term, it is the hope that less and less effort will be
requited for such transformations and that data providers start to re-use the harmonised data

. i ) . specifications as the basis for their spatial data sets in case they are restructured. Since national
Title D2.5: Generic Conceptual Model, Version 3.4 spatial data sets will in almost all cases contain information not covered by the INSPIRE data
Status Version for Annex I/l data specifications v3.0 specifications, national SDIs or community SDis will typically have to extend the INSPIRE data
specificaton for their own purpose

Creator Drafting Team "Data Specifications”
Date 2014-04-08 The Generic Conceptual Model has been designed to support such extensions This annex provides
. . ) i an example for a simple extension.
Subject Generic Conceptual Model of the INSPIRE data specifications
Publish i " i jons"
ublisher Drafting Team "Data Specifications’ F.2 General rules
Type Text

The INSPIRE data specifications have been developed through a process involving the European
Description Generic Conceptual Model of the INSPIRE data specifications stakehoiders. While the future maintenance of the specifications has not yet been fixed, it is

. i I . reasonable to assume that this will be the case in the future, too. The INSPIRE
Contributor Members of the INSPIRE Drafting Team "Data Specifications”, INSPIRE Spatial Data

Interest Communities & Legally Mandated Organisations, INSPIRE Consolidation Extending an INSPIRE data specification would imply at a minimum that _
the extension does not change anything in the INSPIRE data specification but nommatively

Teams and other Drafting Teams references it with all its requrements
the extension does not add a requirement that breaks any requirement of the INSPIRE data
Format Portable document format (pdf) specification
Source Drafting Team "Data Specifications”
. _ However, the extension may, for example, do any of the following:

Rights Public add new application schemas importing INSPIRE or other schemas as needed
Identifier D25 v34 - add new types and new constraints in your own application schemas

= - extend INSPIRE code lists as long as the INSPIRE data specification does not identify the code
Language En list as a centrally managed, non-extensible code list
Relation n/a = -804 adcions) porisaysl res

Coverage Project duration In addition 1o these general rules that are mainly imphied by the rules of UML, further hammonisation

will be achieved, if the extensions conform to all requirements of this document and the document
"Guidelines for the encoding of spatial data®, too
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INSPIRE core schemas extension

Cc 0O |® inspire-extensions.wetransform.to/patterns/index.html & ‘ﬁ’ - @ =

INSPIRE Data
Specification
Extensions

1. Introduction
2. Results of the Survey
3. Inventory of Model Extensions

4. The INSPIRE Model-Driven
Methodology

5. The Extension Methodotogy
6. The Pattern Catalogue

i. Model Patterns

il. Class Patterns

l I iii. Property Patterns

This project is maintained by
wetransform.

View the Project on GitHub
wetransform/inspire-extensions

13

m

The Purpose of Patterns

In software engineering, a software design pattern is a general reusable solution to a commonly occurring problem, Itis a
description or template for how to solve a problem that can be used in many different situations. Design patterns are
formalized best practices that the designers or programmers can use to solve common problems when building a system.

Software design patterns falls into multiple categories such as structural and behavioural patterns. Structural pattern show
relationships between classes that are static. In our extension design context, we define several new categories of design
patterns. Based on the information given for each pattern, you will be able to make informed choice about how to design
your model extension, and how to make it INSPIRE compatible.

Types of Patterns for INSPIRE Extensions

Model extension design as described in the extension methodology is a hierarchical top-down process, where you first
design a wide scope, and then drill down to make individual aspects concrete. We start at the level of the entire model, the
proceed with adding classes, and then define these classes in detail by adding properties. For each of these phases, there
are different patterns you can apply:

1. Patterns for Model compliance: These patterns define restrictions you can apply to ensure compliance of your model
to INSPIRE and to other frameworks where you want to comply to.

2. Patterns for adding classes and properties: These patterns describe how one or multiple classes are linked to classes
in the INSPIRE data specification you'd like to extend. If in another language they describe which language features
you use to implement them, and what consequences there are on a conceptual and implementation level.

3. Patterns for modifying properties: Property modification patterns describe how you can extend individual properties,
e.g. by adding new constraints or by extending code lists. They also include consequences there are on a conceptual
and implementation level.
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INSPIRE core schemas extension
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Building unit

"

One Building with 2
BuildingParts

-
‘./'
v
-
N
"" -
.
-
|
A
-
-

From City GML

A BuildingUnit is a subdivision of Building with its

own lockable access from the outside or from a

common area (i.e. not from another BuildingUnit ),
which is atomic, functionally independent, and may

be separately sold, rented out, inherited, etc.
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INSPIRE core schemas extension

A Modified feature types of INSPIRE
BuildingsExtended2D draft schema

«featureType»
Building

P

address -CharacterString [0.1]
administrativeCode :CharacterStrin

ﬂdlngType BulidmgTypeV"
cadastraiData -Cadastralr g
costructionStyle “CostructionStyle

+buildingUnit
«voidable»

¢featureTypey
BuildingUnit

0.*

+buildingUnit
«voidable»

i

+
+

address :CharacterString
cadastralData -Cadastral
currentUse CunentUseValue
e)demalReferenCe der
]-‘geome!ry2D “GM_Primitive [0_1]
inspireld -ldentifier
Iifec_yclelnfo ‘voidable»
beginLifespanVersion D:
endLifespanVersion Date

16

+adaress Craracersiig | 0+
+ cadastralData Ca

{sub mandatory}
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INSPIRE core schemas extension

A New feature types of Use Case extended data
model

cleatureTypes afaatureTypes T
« oex
Certifier Professionsal EnergyCoorermon

coriberCategury CertfierCalogoryValue . t-:ﬂlarr(_‘»atatrj ContadDetars . § sneIgvAmouUNProcUCad  Measure [0.%

cembeCode lmé-,';-::! k. = profezsionaiCategory ProfezsionalCategonyiatue [0.1) energyCamiemiotes CharacterSxing 0 ")

cortiterDasignatonCode CharscherSying q ensrgyCamerType EnsegyCamerTipavakie 0 9
cetifherDasignationDescriplion CharsderSyng ~anakedProfessionals 0. enargyComversshon3ystemCods CharadterSing

contacDatalls ContacDetais enorgrComversionSyztemnType EnergyConversionSysternTypeValue 0.4
NBIQESMNCET pe EnsrgySourceTypevalue [0 Y

~issuedsy | nomunaPower Maasurs [0 ")

othsrConrssonSestamTypahictes CharacterStnng (0.7
registrationMlumber Tharaclersning [0 %]

feIneTpes yearOAnstaliation Oate j0.1]

Caruficate
1 *hasEnsIgyComersionSystam

amat CharacterSwing 10.1)
applicant Apgdcant 10 1) JaskreTyons
bulldingAnafusidngiinitinde  ButldingAndButanglinitinio 0. 1) Energy System
cerMicateCode CharstersSiing
ceMcAsSiaNe CortAcaloStmevaiue [0 1) o snargrSemCalegory EnsrgeSpstamCalegonValue |0 1]
certficateType CertficaleTypelalie 0.1) +  nominaEmdency Measuws [0 1]

dimadcZone ClimatcZonsvalue (0. 1) +  spstemtlominalPower Measure (0.1
COMTRgERENGNANGIoCEs CoverageRenswadieSourcss [0 1]
curterdUsaThermal CunenfUseThermalvaiue [1.%)
dateOmuildingFermit DateTime (D._1) 0.
dateOfissue CadeTime [0 1]

dulsOfMeansmission DateTime J0.1)
enargiPearmance Energi@edormanca 0 1)
energ/Partarmancal. abel EnsrgyPerformancel aneivaie
energProject EnergyProject [0 7]

neatingDegresDays Integer [0_1)
ntervenbonDescription intenvenbonDesonphonValue
nole CharacterSying 0.1)

sofwareRefarance SoftwareRederancs [0 1)

consirants
{EnergyType]
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NSPIRE core schemas extension

Data types of the extended data model

BusegaSane

sistaTypes
ButdrgandBuddmguntinto

~QWATypes
CodestraDats

santalypes «2alaTymes
ButdingsSavet vaton BudtingsBase -CateMEvemt
* clevatosReterence CevntenRefemsceVale OOt
+  sevatmrVake DeeciFactue - aryPont DewTee D 1]

edataTypes

«ndebes

vae Lengm

begrwing DanTine jD_1]
ead DateTere [D. V]

envelppeQuaky Criecpelynt e .Y
Moordres Decrrw' 0 7]
gmsseaiedVeune Jecwrmi B 1)
surtacodres Oecmal U 1)
surtpcairesVelunelatn Decesl 1D 1)

«  cadwetratihes! CrmrwtiecSireg 8.1
« tetalode ChascterSimg

+ parcebumter CharsclerSring

« paccelype FarcoTypeVale

*  partens osger 0.4

. Mg R 1

regitReterence DevmonideleenceVaue
DwFeterence LievateofReterenceVale
sldus  FegniSianaVale

BuiingsBase Currentiise

esats?yzey

Wﬂ\*%

E
$ Syutem LS I ;
et ,--.m.m] N_Pv'mb

whewsce  Charsclerfivng

carrestuse CureniacVale

e artupe Sluger

o yae

* pecoetry OM_O
ortaGesnetryfiefetence  MorzontaGeometryhe ferenceValue
ncaCavmetrty Bout

Genretryfin ExwewmnlivlewscaVasn B 1)
«voudsties

*  ozunrsaGCearstryEsmatedAZo aCy Langth

*  vanCeCeonetryf stivetedaccuracy Langth 0. Y]

sdntnTypen
EnergyPerformance

edataTypes
EnergyPropect

COEnmmsan Decnal ¥ 1)
ey O Decewi |0 1)
e OMidlaterance Decnw 0 1)

megyGiotal Oecrred' 0 Y
eneTgySummer© ';crr-lit't I
eneyWinler Decesal D |
eergyWintecietersoce O

rdmaTines
Coveragefenewabie Scurces

+ aase ChancerSywg B 1)
+ respongtity CharscierSeag 10 1)
+  sourteOMformeten CharsctetSirng 1 1)

* e Oaie Qats |
“M ‘7 ‘(u"

» EPOHWY Decessl D 1)

o EPOvThestol! Cecewiil 1)

« Effeurcty Dectmal 0 9)

« EF€iecrotyThrestol! Decesal {D.1]
+« EPSosl Dol 1]

¢ EPQubaiThmatsg Oecens [0 1)

o swfaceloversd Decowi B 1)

cOuATypey i samaTypes

ContactDetads ofhwa Applicant
satess CheetterSing [0 4) «  sarustossienntcigy ChanssteSireg B 1) » fecaCote CharscierSing U 1)
fas CraracserSying j0. 1) « rare CharscirSving {0 1] * name ChaeacteeSiong 0 1)
rame CharacoetSyrg 10 1) « producet CharscerSreg B 1]
ML Ommcter@rng 12.1) = wenson ChercierSeng 0. 1)
sumame  CharactesSiting
wiephose ChavacierStrag [0 1)
e Crarecteriong B 1)
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INSPIRE core schemas extension

A New data types

«dataType» «dataType»
BuildingAndBuildingUnitinfo CadastralData

envelopeQuality EnvelopeQualityValue [0..1] cadastralSheet ‘CharacterSiring [0..1]
floorArea Decimal [0..1] fiscalCode :CharacterString
grossHeatedVolume :Decimal [0..1] parcelNumber :CharacterString
surfaceArea -Decimal [0..1] parcelType ‘ParcelTypeValue
surfaceAreaVolumeRatio ‘Decimal [0.1] portions :Integer [0.."]

sub ‘Integer [0..1]

«dataType» «dataType» edataType»
EnergyPerformance EnergyProject CoverageRenewableSources

CO2Emission Decimal [0..1] name -CharacterString [0..1] EPDHW -Decimal [0_.1]
energyDHW :Decimal [0..1] responsibility ‘CharacterString [0 1] EPDHWThreshold :Decimal [0..1]
energyDHWReference Decimal [0..1] sourceOfinformation :CharacterString [0..1] EPElectricity :Decimal [0..1]

energyGlobal “Decimal [0..1] surveyDate :Date [0..1] EPElectricityThreshold :Decimal [0..1]
energySummer :Decimal [0..1] surveyDescription :Characterstring [0..1] EPGlobal :Decimal [0..1]

energyW?nter :Decimal [0..1] . EPGlobalThreshold :Decimal [0..1]
energyWinterReference :Decimal [0..1] surfaceCovered Decimal [0..1]

«dataType» «dataType» wdataType»
ContactDetails SoftwareReference Applicant

address :CharacterString [0..1] calculationMethodology :CharacterString [0..1] + fiscalCode :CharacterString [0..1]
fax ‘CharacterString [0..1] name :CharacterString [0..1] + name CharacterString [0..1]
name CharacterString [0..1] producer :CharacterString [0..1]
PEC :CharacterString [0..1] version :CharacterString [0..1]
surname Characterstring
telephone :CharacterString [0..1]
title :CharacterSiring [0..1]

19 European
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INSPIRE core schemas extension

A Code lists of the INSPIRE

20

BuildingsBase

«codelists
BuildingsBase::BuildingNatureValue

tags
extensibility = any
ocbligation = implementingRule
vocabulary = hity nspire.ec.eurcpa.eu/codelist/BuildingNat

«codelists
=CurrentlseVal

fags
extensiblity
obligation
wvocabulary = htty

= namower
implementingRule
nspire.ec.eurcpa.eu/codelistCumentUseValue

arch, bunker, canopy. castle. cave building, ch
. greenhouse, ighthouse, mosque, shed,

apel, church,
o, stadium,

storage tank. synagogue, tem ple, tower, windmill, wind
turkine.
residential

individuz IResidence
collective Residence
twoDwellings
moreT hanTwoDw elings
residence For Communities
culture
industs
commerceAndServices
office

«codelists
BuildingsBase::ConditionOfConstructionValue

trade
pubdicServices

declined, demaolished,
functional projected,
ruin, under construction.

tags
extensibility = none
obligaticn = implementingRule
vocabulary = hitp:/finspire.ec.europa.eu/codeList/ itionCFC: ‘alue
«oodelists
BuildingsBase::Height5StatusValue
tage
extensibility=nene ~ [TTTT 000
ocbligation = implementingRule
wvocabulary = hitp://inspire. ec.europa.eu/codelist'HeightStatusValue
«codelists
~Elevationfiefe WValue
tage
extensibility = none
obligaticn = implementingRule
wvocabulary = htty nspire.ec.eurcpa.eu/codeList/El alue

L - | highest &

estimated, measured.

above ground envelope, bottom of construction, entrance point.
general eave, general ground. general roof, general roof edge,
highest ground peint, highest point, highest roof
edge, lowest eave. lowest floor above ground, lowest ground
point, lowest roof edge, top of construction.

above ground envelope. combined, en e
F - - - | point, envelope. footprint. lower floor above
ground, point inside building, peint inside
rcel, roof edge.

«codelists
BuildingsBase::Horizontal Y fal
tags
extensibility = none
obligaticn = implementingRule
wocabulary = htt, nspire.ec.eurcpa.eu/codelist’Hori yRefn Val

BuildingBase core schema

European
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INSPIRE core schemas extension

New (sixteen)

code lists

acodelists
Energy SystemCategoryValue

tags
extensibility = any
wocabulany = http:.

inspire-sandbos. jro. 0. uropa. ew'enangy-pik

elist/Energy Sy stemCategonyValue

atodelists
Certificate StateValue

vocabulany = htt

scodelists

CertifierCategoryValue

extensibility = any

tags

spire-sandbao.jro. ec. curopa. swenargy-pilot/code

t/'Certificat=StateValue

tags
extensibility = any
vocabulany = hitp:.

spire-sandbooe. jro.ec. europa. ewenergy-pilot/codelist/ CertifierCategony/Value

soodelists
CertificateTypeValue

wocabulary = hty

scodelists
ProfessionalCategoryValue

extensibility = any

tags

nspire-sandboo jre. 2c.europa. ew'enengy-pikot'codelist/'Certificate Ty peValue

tags
extensibility = any
wocabulany = ht

spire-sandbo. jro.ec. eurcpa. ew'enengy-pilket/codelist'ProfessionalCategonyValue

acodelists
CostructionStyleValue

scodelists
InterventionDescriptionValue

extensibility = any
vocsbulary = hitp:

tags

inspire-sandbo. jn

 Europa. ew'enargy-pilot/codelist'CostructionStyleValue

tags
exctensibility = an
wiorabulary = hity

G EUNOPa. eWwenergy-pil

spire-sandbo.jrc

elist/ InterventionDescriptionValue

acodelists
EnergyCarrierTypeValue

acodelists
EnergyPerformancelabelValue

extenzibility = any
wocabulary = http:

tags

exctensibility = any
wocabulany = hity

ist’Energy CarmierTypeValue

tags

nspire-sandboo jre. 2c.europa. ew'enengy-pikot'codelist Energy Performancel abelValue

Definitivo, In_redazione

acodelists
EnergyConversionSystemTypeValue

apodelists
EnvelopetualityValue

tags
extensibility = amy
wocsbulany = http:

inspire-sandbox. jrc. ec. europs. ew'enengy-pil

extensibility = any
wocabulary = httpd

glist/Energy ConversionSystemTypeVal

tags

Az A B+ BCG CDEEREG

nspire-sandboi. jro.ec.europa. ew'enengy-pilot/codelist/EnvelopeQuslityValee

acodelists
ParcelTypeValue

tags
extensibility = any
wocsbulany = http:/finspire-sandba. jrc.ec.

Europa. ewenengy-piloticodelist/ParceTypeValue

scodelists
Energy SourceTypeValue

tags
extensibility = any
wocabulary = http:/finspire-sandbox.jro.ec.suropa. swenergy-pilot/ codelist/Energy SourceTypeVal

acodelists
ClimaticZoneValue

tags
extensibility = amy
wocabulany = ht

pire-sandbax, jrc.2c. suropa ewenergy-pilot/codelist/Clim

soodelists
BuildingTypeValue

exctensibility = any
vocabulany = htt

tags

ne pire-zandbox. jro. &o. suropa . ew'enangy-pilot/ codelistBuilding TypeValue

scodelists
CurrentUseThermalValue

extensi
wocabulary = hitp:

fags

spire-sandboe. jre.

europs. ewenengy-pilot'codelist/CurrentlUseThermalValee
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INSPIRE core schemas extension

In green
background
are shown the
attributes of
the use case
extended data
model taken
as-1s from
CityGML
Energy ADE
modules
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FeatureType Attribute Values
Building costructionStyle CostructionStyleValue
Building buildingType BuildingTypeValue
Certificate climaticZone ClimaticZoneValue
EnergyConversionSystem yearOfinstallation Date
EnergyConversionSystem energyCarrierType EnergyCarrierTypeValue
EnergyConversionSystem energyAmountProduced Measure
EnergyConversionSystem Erg(ajré:]yConversatlonSystem CharacterString
EnergyConversionSystem registrationNumber CharacterString
EnergyConversionSystem energyCarrierNotes CharacterString
EnergyConversionSystem otherConversionSystemTyp CharacterString

eNotes
EnergyConversionSystem nominalPower Measure
EnergyConversionSystem energySourceType EnergySourceTypeValue

EnergyConversionSystem

energyConversionSystemTy
pe

EnergyConversionSystem
TypeValue

EnergySystemCategoryVal

EnergySystem energySystemCategory e
rr:]asEnergyConversmnSyste EnergyConversionSystem

EnergySystem nominalEfficiency Measure

EnergySystem systemNominalPower
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Re3gistry  implementation
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