LDAC20208th Linked Data in Architecture and Construction Workshop

Smart buildings, integration between a
maintenance management system and a
SCADA
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Outline

* Tekniker

* Nierbimo Project

 Architecture solution

- Semantic techologies for integration
* Benefits

* Discussion
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WHO WE ARE

R&D Centre
(not-for-profit Private Foundation)

Specialised in Manufacturing

Mission: To enhance the
positioning and competitiveness

of our clients through technology
transfer
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https://www.youtube.com/watch?v=2_cY1fZoQao
1_Corporativo_IK4_TEKNIKER_EN_MediaCalidad.mp4

TEKNIKER IN FIGURES

HISTORY

247

PROJECTS

30 YEARS

OF L L RIEI L

H2020

25 %

LED PROJECTS

4.7/ M€

H2020 ANNUAL
AVERAGE INCOME



BRTA

BASQUE
RESEARCH &
TECHNOLOGY

About BRTA
Sxd

668 EU projects

BRTA is an alliance formed by: v
280
5500 Ph.D. thesis/ 1172 Indexed
« 12 technology centers (Azterlan, Azti, Ceit, researchers year papere

Cidetec, Gaiker, Ideko, Ikerlan, Lortek, Neiker,
Tecnalia, Tekniker and Vicometch) and

R+D =Me I;;:;?a:(t;?nacr;(rjnes
* 4 collaborative research centers (CIC
BioGUNE, CIC NanoGUNE, CIC BiomaGUNE

7M€
and CIC EnergiGUNE) o incomes
60% 40%
. . . . Public 301 Me Private 50ME  Ey projectincomes
with the aim of developing advanced technological INCOME

solutions for the Basque companies. /il
|

96 Patents EPO y PCT

With the support of the Basque Government, the alliance seeks to promote collaboration among its centers;
to strengthen the conditions to generate and transfer knowledge to companies, contributing to their
competitiveness; and to spread the Basque scientific and technological capacity.
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BIM Linked Data

Ourvision

BI'M I | FC

BIM provides the data structure for supporting
the whole building life cycle

Linked Data allows the implementation of BIM
as federated databases

IfcOWL has operative problems
BOT and SAREF limited coverage

Tekniker has developed EEPSA (Energy
Efficiency Prediction Semantic Assistant)
ontology supporting energy efficiency and
thermal comfort.

Energy Eff Appliances

102D 3D

Modellingand
Visualization Scheduling

/D

Conceptual
Design
Analysisand
simulations

Maintenance
Sustainability | andOperation



Digital twin

* Building real time monitoring
» Discover the GAP between

theoretical performance and real e

performance e
 Very important in building

renovations

* Operation & Maintenance (/D) is the
most important information in BIM, 60-
85% life cycle cost

* BIM model integration with e
Enterprise systems: CMMS,
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SCADA, E RP, L Life cycle cost budget division of a building (Source: Hardin, 2009)



o
NIERBIMO NZEB integrating Renewable Energy, BIM, facilities,
YIAYUSYlFryOS |yR 2LISNI GA?Z2
GIROA () veoua yusyly y . y

Em Transformationof residential, industrial and commercial buildings iNearly Zero
= Energy Buildings

, more efficient an inabl f the ener
A sisteplant ore efficient and sustainable use of the energy

it i « sSmarter operation and maintenance.

SMART ASSETS
Development of software 77T

Smart

CeCQsQ applications fomonitoring i s hcroics (P
and O timization Of Shared E :T\.?:;)VEMENTOF PROCESSES AND EQUIPMENT

EOMUSA p . g, TOWARDS NZEB BUILDINGS

TOE KON I K selfconsumption facilities. SELF-CONSUMPTION DEVELOPMENT

4

~gr Development obth and 7th ( b

_I- BIM levels, providing tools L y
Tekniker that foster thedigital building p N
developmentin order to Advanced anaies

EEEEEEEEEEEEEEEEEEEEEE reach an improvedperation

LLLLLLLLLLLLLLLLLL

tecﬂaha )‘ and maintenance efficiency




Use cases

BEURKO KUKULLAGA

;

y Publico. Bagatza

o“ < . B
Y BAl Bizkaiko "
3t P
Antzerki Ikastegia ™ «,

 Building community: 1240 housing * Industrial building of railway workshops and garages,

. : : . . provided by Euskotren.
« thermal installations are centralized in a room of boilers

located below the community park + Deployment of sensors and advanced wireless

communications systems
« each block has a substation for the distribution of the thermal y

energy « Self-generation of energy for the workshop, through batteries

: L : storage and renewable energy.
 estimate capacity in energy generation and storage

+ Deep Learning for pattern identification and correlations for
the continuous optimization of operations
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loT Cloud Platform

DATA SOURCES

DESIGN AND

SYSTEMS

BMS,

SENSORS,
SCADA

RESOURCES
MNT AND
OTHER
SOURCES
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Architecture

DATA STORAGE
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SERVER
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OTHER REPO-SITORIES

CMMS

CORPORATE DATA

PROCESS

SCHEDULED
TASK

COMPLEX
EVENT
PROCESSING

MESSAGE
BROKEF!

PROCESS

/
SCHEDULED
TASKS

FILE REPOSITQ

DATA EXPLOITATION

@ V OPERATION MANAGER
@ v MNT RESPONSABLE

FACILITY [ ] '
MANAGER
CORPORAKPIs
& AGGREGATES

@ Vv VMINT OPERATOR
[

V MNT REPONSABLH . . r\‘

g

MAINTENANG
MANAGER MNT PLANS,
WARNINGS,
HISTORIC,
DOCUMENTATIONS
@ VANALYST NEWKPIS
@ V1+D USER AND AGGREGAT

SELFSERVICH
BUSINESS

INTELLIGENC

MAINTENANCE

TASKS




CMMS data model

|f'_ MeasurementType B
i inte ger(10) C AppUser R
3 Companyld  integer(10) i integer(10)
MTName integer(10) [}] O Company D 3 Companyld  integer(10)
li_'f Id integer(10) UsarMame varchar(40 )
L bbb bbb 4[] companyName varchari0) |l-----------—————-- o [F] Password varchar(30) [}
| S v 5] culture varchar(10)
RI i = AppUserTypeld  integer(10)
d Measurement ™ L ! \\‘ \ P
| integer(10) s i ~,
= MeasurementTypeld  integer(10) r,* v "\
Ty Assatld intoger(10) / | | LN
=] Datetime timestamp . Q L | .
e varchar(255) j’o T 17 _ Assat D | q?’ AssetType D
K | id Intagar(10) B | id Intagar(10)
. AssethName  varchar(40) = Compan yld integer(10)
- Fadily -+ 3] status integer(10}  [] pO----- OH 3] AssetTypeName varcharig0) []
i integer{10) P Facilityld Latic 2ty ]
= Companyld integer(10) B AssetTypeld  integer(10)
FaciityName integer(10} flmmmm -0O¢| T Companyid  integer(10)
Locats varchar(255) P AssetParentld  integer(10)
k IFCFileLocation  varchar(255) [iﬂ‘)I g )t - od® Assel Kpi ™
| d integer(10)

= Assetld  integer(10)
B Kpild  integer(10)
Datetime  timestamp
k Value varchar(255) [‘ﬁ‘]g}l
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CMMS data model

. AppUser Ty
| integer(10)
C Company B Ty Companyid  ntagrt0)
: UserName varchar(40)
[ o« [5] Password varchar(30) [}
- % culture varchar(10)
/ : S ™ AppUserTypeld  integer(10)
¢ | A
T ¢ i
, - v
0) . :
’ i
: 0) ’ i
= Assatld integer(10) 0 |
5] Datetime timestamp s "-';E
. Value varchar(255) j{} T "7 Asset As
/ o) Air Handling

— e AHUO001

Unit

-~
T u :Famrryﬂ integer(10)

Q1 . ,1 1 AssetTypeld  integer(10)

F BEURKO - ——— - 0] ‘E.lcmnpan,ﬁ integer(10)

- 5} 1 AssetParentld  integer(10)
LL IFCFileLocation  varchar{255) [ﬁ] . y 4 Asset_Kpi )

| integer(10)
" Assstld  integer(10)
" Kpild  integer(10)
Datetime timestamp
k Value  varchar(255) [ﬁ]j
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SCADA data model

« SCADA example TAC Vista
* Measurement Id = TrendLogld

 Asset identifier and measurement type Is
embedded in the Name of the TrendLog

- Example “LNS-BUSES-AHU001-FC_P2-FC P2
ESC101-LOGTEMP | MPUL SE 0

* How to ensure the coherence of the
data?

C TrendlLog )

|| TrendLogld integer(10)
TrendLogGuid  bigint(19)

AHUOO1

ImpulseTemperature
Apac integer
IntervalSeconds  integer(10)

N
N
IntervalMonths  integer(10) [
IntervalYears  integer(10) I]:gJ

%

a TrendLogValue

"']"-:: TrendLogTrendLogld integer{10)

| LogTime timestamp
voeryo T

LogValue float(10)

l‘x._ Sequence integer{10)




IFC Data Model

(" ifcR oot B r

ifdnitaryEguipment w’|

= e jaain . Glr*"'““ |r"' ifeP ropertySet B
1BRSGESovOb o7 - ot N T
H Flo Temperature

! o

IFC GloballD: auto-generated
during IFC export from 3D geometry. Q

i P=set_LnitaryEquipmentTypefirdandler ™

] Gk
Exported IFC must be extended to M - ifq,m,,m,gng.m.ue x

R

support Operation information. = A ] Name
DualDeck N-
- 21°C
- v -
M A

Other ways to export related information?
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Semantic Interoperabillity

Abstraction from underlying data models

Ontology-Based Semantic Layer

Avoid storing everything in a single database for
1 performance issues

X

Ontology-based representation

CMMS SCADA IFC

Unified way of accessing information

o
I
o
Y
(@)
X
(=
=<
0]
'—
©




Semantic Interoperabillity

bot:Space

bot:hasElement

bot:Element saref:Temperature

saref:-Me~~urement

nierb:hasSourcelnfg
Avoid the storage of numeric values

saref:AHU

Pointer to source Database and corresponding ID

nierb:hasSourceDB
nierb:Source

Info dc:identifier
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Semantic Interoperabillity

nierb:hasSourceD

‘room3_23 6A :scada_DB
-room3 23 6A e~ n dc:identifier
- = AHU_SCADA :LNSBUSE®HU001
FC_PZAC P2 ESC1-01
bot:hasElement nierb:hasSourcelnfo LOG.TEMP_IMPULSE
room3_23 6A EEUGHIEIEEl :room3 23 6A
AHU Temperature
nierb:hasSourcelnfo
nierb:hasSourceDB—
:room3_23 6A —— ifc_DB
c:laentiti
AHU_IFC 1dtBR6GE59VOjNbt_$07SS
lerb:hasS D -
I—— nierb:hasSource .CMMS_DB Other ontologies for BIM?
i AHU CMMS dc:identifier AHUOOL




Benefits

* Heterogeneous systems integration

* Avoid a centralized database development

- Scalable and extensible solution

* Interoperability with other systems provided by the ontology
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Discussion

 Other ontologies for BIM?

* How to use the shared IDs?

» Other ways to export related information?

- Other ways to ensure the coherence of the data?

o
I
o
Y
(@)
X
(=
=<
0]
'—
©



©Tekniker 2020

Tekniker

Parke Teknologikoa

C/ Inaki Goenaga, 5
20600 Eibar (Gipuzkoa)
Tel: +34 943 20 67 44



