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Digital Twin

—~——

Digital Twin refers to a digital replica of physical assets, processes, people, places, systems and devices that can be
used for various purposes. The digital representation provides both the elements and the dynamics of how an Internet

of Things device operates and lives throughout its life cycle. (Wikipedia)

Digital Twin = BIM + loT + FM + GIS + ...

Figure 1. Manufacturing process digital twin model

PHYSICAL DIGITAL Digital Twin

Source: Deloitte University Press. Deloitte University Press | dupress.deloitte.com
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EcoDomus Digital Twin for Sydney Opera House
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Digital Twin Benefits: Time Savings & Impact

Comparison = Shutdown

Use Case anaIySiS from { Major Plumb|ng Leak } o .
EcoDomus’ project with ﬁm BIM Process Key Distinctions
. BASELINE PROCESS BIM MODEL PROCESS 8
the leading healthcare Spent . BRET . 1o soings = 1.75hours por
. . 1. User access the BIM model an [ instance (70% less time)
(0] I’ga n |Zat|on . . locates the room. Looks at systems a
;' :VOkal Ordef Supmltta(; above ceiling and finds optimal SCAL.E I;:::ch:r of Annual Events: 24
. . r;:ea:]c\;ues'tlgatlon " 25 isolation valves. . 0.75
Beneﬂts are related not 3. Determining ladd dlh 2. Enroute, staff discuss system with h + Time Savings: 35 Hours per instance
. . . - Celermining faduer and| hours systems engineer and gets a link to ours (62% less time)
JUSt tO t| me/COSt savi ngS equipment access access the BIM files in the room. = SCALE IMPACT
. Th d val . .
but more importantly to hihheted, e Number of Annusl Events: 96
the impact on operations. — -+ Average savings/year = 3,402hrs
{ Planned Utility Shutdown } /
Time Time
BASELINE PROCESS Spent BIM MODEL PROCESS Spent

1. Utility shutdown request for an electrical

panel 1. Contractor submits utility shutdown request and reviews

BIM model.

Utility shutdown request approved and
Building occupants are notified of any
impacts. Mitigation measures (back-up power,
generator, etc.) are in place during shutdown.

5. Building occupants are notified of any impacts. Mitigation
measures (back-up power, generator, etc.) are in place
during shutdown.

2. Contractor requests as-builts from facilities . )
4 . 2. Contractor traces system in the field and uses BIM model

3. Contractor traces the system in the field . . .

fpes \ to verify the systems and view electrical panel data
4. Facilities receives shutdown request . . 21
5 Utility Shutd © revi 56 Hours[3. Facilities AND management reviews BIM Model. H
6. llity Shutdown request review 4. Utility shutdown request approved. ours
7.
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Digital Twin for Risk Management (Not Just 3D!)

A real case at London airport

transportation tech. Even a relatively rare crash bug can become a serious

headache if it tarnishes an airline's reputation and results in expensive
payouts to angry travelers.

From paper & PDF to BIM systems integrated with

Update: British Airways chief Alex Cruzg e e eIy y Sensors (BAS/BM S/SCADA) Via ECODOmUS.

(below) that the failure was likely causdt by a "power supply issue." THe
airline is promising a full refund if you B s t to
fly (or just can't), so there's some consolation here. Still, the explanation

Every element of the 2D diagram below can be
linked to a BIM object or show real-time data from
a sensor. The "affects” schema below shows
relationships between the elements of the
electrical system.

makes the situation all the more outlandish: all it tog
management problem to throw one of the world's lar]
mention largest airports) into chaos.
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Some issues can be prevented by establishing data-driven
analysis and simulations of potential disruptions. This analysis
requires structured data sets provided by intelligent BIMs.
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More About Digital Twin & BIM Benefits

SmartMark;;t Report
& t6NSTRUCTiON
Several books and articles BIM Level 2
are written on the benefits Benefits
of BIM and Digital Twins Measurement
of real assets: Application of PwC’s

BIM Level 2 Benefits
Measurement
Methodology to Public
Sector Capital Assets

BIM

for FACILITY .
MANAGERS

eomeo Y Paul Teicholz

Premier Partners:

4\ AUTODESK.
SKANSKA | o 288 | o nes
&* FOUNDATION .
pwe See more articles and case

studies on EcoDomus website:
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Integration of All Data via BIM n

¥ 1 video streaming,
\ inspections, etc.

BIM as the “lowest common . . P “
denominator” contains the Enterprise Resource Planning (ERP) { .D:jones/foid i

. . ! - - indoor/outdoor !
information relevant to all other SAP, Oracle Financials, IFS, Infor, etc. P w®  avigation: space
facility related systems, thus enabling ; i mapping, deliveries, |

integrations not available in the past.

Geographical Information System (GIS)
CityGML, IndoorGML, ESRI ArcGIS, Mapbox,
Oracle Spatial

Building Geometry Authoring (BIM*)
Autodesk Revit, Bentley AECOsim, Graphisoft
ArchiCAD, Tekla, IFCs

* mostly geometry, some data, so BIM is not the right word here

Project Management (PM)
Procore, Primavera P6, Oracle Unifier,
PMWeb, Prolog, e-Builder, etc.

Space Management (CAFM/IWMS)
Oracle Unifier, TRIRIGA, ARCHIBUS, Planon,
Manhattan, etc.

Maintenance Management (CMMS)
IBM Maximo, Accruent, eMaint, FSI, TMA,

! Honeywell EBI, Siemens Apogee, JCI, Schneider
AssetWorks, Corrigo, etc.

Electric StruxureWare, OPC, BACnet, etc.

Augmented Reality,
Al/ML, Predictive
maintenance,
Process simulation,
energy analysis, etc.

QR/Barcodes, RFID,
CCTV, vibration
sensors, concrete
sensors, etc.

| )

~,
. "

Electronic Document Management Systems (EDMS)
ProjectWise, Autodesk 360 Docs, Aconex, Alfresco, BlueCielo, etc. .

www.ecodomus.com



Example of Digital Twin Integrations at Sydney Opera House n

BIM-CD
rooms & doors

BIMM-SQL
drawings / plans

Revit
models / point clouds

Mainpac
maintenance systems

hRM8‘
— N

Mainpac
building assets

RM8
document system

35 | BIM4FAM - The SOH Journey | Author : CALinning HOneyWe” -BMCS 2017 Sydney Opera House “"
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Digital Twin: BIM + loT

+ SOH_MasterModel_2012-11-21
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EcoDomus Diagrams: Connect 2D & 3D & loT
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All Built Structures Supported

—~——

Structures of different type are supported, not only buildings: including
linear (roads and bridges), industrial (oil & gas, factories).

www.ecodomus.com




How to Create Facility Model for Digital Twin

Integrating Fitout, Reconstruction, Addition Projects

Renovation Project

Design Model

Main Building

Design Model

Record Model Construction
Model
Facility model

Existing Demolition New Construction

I, Ry
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Average Construction BIM vs. BIM for Digital Twin

Average “BIM" is Not Good Enough! Useful BIM for Digital Twin

* Focuses on 2D Deliverables * Focuses on 3D + Data

* Asset names are bad * Asset names meet owner requirements

* Properties are missing or wrong *  Properties are verified

* Building Systems (MEP) are not defined or *  Building systems (MEPF) show actual
connected connections

* Geometry issues (duplicate assets, surface * Geometry issues are resolved — easy to
overlaps etc.) navigate and get data

Systems Matrix

@ o Ris ot possble Lo caloulate: hhm&:hmm
P\nwd'-u\*ﬁwﬂvm:mdwm

& Wemea 2751
@ Waming 2752
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Customized Analytics & 3D Reports
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Each file has metadata
associated with it:
category, custom tags,
version (revision), date
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Metadata fields are
editable. Documents can
be filtered by metadata
fields. Custom queries can
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Issues Management in 3D BIM

CooM & P . 3 » Vi + Sample Office Building AERMDIpermd | 180 (3
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3D GIS and Macro BIM to Micro BIM

ecodomuyrs
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Mobile BIM & Quality Control on iPad

Models Viewpaints

Models Viewpoints

£

Category

&l LRT-QUGB-XX-DTD-PDS-QEC01-324457-8-

Catogory  Design Data

&l LRT-QUGB-XX-DTD-PDS-QEC01-324458-8-

AC Rooftop Unit 310
Category  Design Data

&8l LRT-QUGB-XX-DTD-PDS-QEC01-324459-8~ €n AC Rooftop Unit 70 ton

B
i N . Category  Design Data
& LRT-QUGB-XX-DTD-PDS-QECO1-324460-8-
Profile Attributes Systems Documents’  Profie Attributes. Components Docum Cotegory  Design Deta

81 . Name Boiler Low Temp
& LRT-QUGB-XX-DTD-PDS-QECO1-324461-B- Entity VAV-1-1-38

Boller Low Temp P. Design Data

Category

Scan QR/Barcodes ol Use RFID

Review & Markup Documents

Air Conditioning Unit Installation - 17 Dokie

2018 Dec 09
Igor Starkov
Igor Starkov
Dec 9, 2018 at 4:00 PM

R Dampers inspection 24
Cancel Create Section 10of 2 Next Section

Chilled Water Supply Termination

Space 1A0 - Lobby Hax The AC Urit bean terminaied 1 the ¢
Concrete Inspection 26 2018 Nov 19
yos Victor Chekalin and 1 other
Victor Chekalin
Espresso Machine Twin Rhumba Nov 16, 2018 at 4:40 AM
= Clean connection?
Igor Starkov [
some. oncrete Inspection #100 25 2018 Oct 31
needs some work Victoe Chekalin and 1 other
2nebe1 InProgresy Victor Chekalin
Oct 31, 2018 at 2:01 PM
Control System Connection
Concrete Inspection 24 2018 Oct 29
IS AR — Victor Chekalin
IrProgress Victor Chekalin

Change fiter

Oct 29, 2018 at 6:32 AM

need to clean it more often

Electrical Termination
When was (s erciod Concrete Inspection 21 2018 Aug 16

o Saad Humaid
irfrogres Sury Kotarrveddy
t7:27 AM

Attach Photo
Today

Manage Issues Fill Out Forms
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Merging Point Clouds with BIM

Igor Starkov  Port of San Diego District Building-N Help




3D BIM Modeling in Browser — Moveable & Intelligent Objects
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Igor Starkov
+1-571-277-6617
igor@ecodomus.com

Contact Us

—~——

Read about EcoDomus:

e
BIM
for FACILITY
MANAGERS

e sy Paul Teicholz

£ FMA
SXUNDATION

WILEY

#1 book on BIM in the industry. EcoDomus is the only
3 out of 11 case studies are software with a dedicated
from EcoDomus projects: chapter. The image on the
Howard Hughes Medical, cover is from our USC project.
Stanford,

Medina Airport




