Building X
Lifecyle Twin

Efficient decision making | Smooth project delivery | Extended asset lifetime
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Trends driving the adoption of digital twins
in buildings and infrastructure

30% 92%

of projects do not meet original of planners confirm that not all
program or budget’ information is available when
plans are made?

40% 80%

of energy worldwide is consumed of the expenses of a building
in buildings® arise in the operations phase*

Source:
1 Alliance To Save Energy (ASE), EU, UNEP | 2 Building Radar | 3 CMAA Owners Survey | 4 CMAA Industry Report, Economist Magazine
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Property (Asset) Lifecycle Long term Benefits
The Digital Twin is enriched with information throughout the entire building lifecycle

Digital twin

Dlgltal performance based project
twin
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*g BIM
5 Digital construction based project
©
?>> Typical project
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Challenges ﬁ#
at interface
* Delay in time
« Additional cost
»  |nconsistencies
I Design Construction Operation & Maintenance  Loss of quality
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Linking all the Asset Lifecycle Phases

Building X Lifecyle TWIN @

Asset Lifecycle Information Management Platform
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ok

R
, 30% faster fault
I <% il resolution for the

facility management

» Co-creation approach to integrate the building management
system with the building information modelling (BIM) process,
for proc. and workflow optimization in construction and

Delivering value with Building X operation

* Combined visualization and dynamic data — providing quick
3D overviews and automated alarm localization for faster,
more direct interventions

Managed documents Connected rooms Building X
Portfolio
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Introducing
Building X,

the operational core
of your buildings.
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Building X

Sustainable
Autonomous
Profitable

19:45

Building X
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Building X
A digital platform that digitalizes, manages, and optimizes building operations
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Building X
A digital platform that digitalizes, manages, and optimizes building operations.

Applications Openness Ecosystem

Energy E Operations E Lifecycle a Fire ’ Energy ’ Security
E Manager Manager Twin Manager API API ASD+ EDeX
I 360° Sustainability IO Data . Operations
.2 u Viewer Manager a el . Visualizer . e . API .B"
<=2 =
® ) Portfolio Partner S
o a Security Mobile . Point Value Manager Applications o
v Manager Apps e Ingest API e o 3
o) [
c o
§ Data Onboarding Machine Learning & Rule Analytics Data Lake Device & Edge Management Account Management -g
.5 o
o Connectivity

- rd . Siemens Native loT & SW Integrations
Building Structure Data Partner/3™ loT Solutions e.g., Desigo PXC, Connect Box, Desigo CC, Siveillance, Desigo Optic

Any field discipline & device _\é/_ * i ‘ ;, ;,1 /(\\ N BH |=- m ﬁ > ‘ Any building architecture & vertical
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@ Building X
Lifecycle Twin Demonstration

SIEMENS
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Building X 2D/3D
Life Cyle Twin | Viewer

Navigate to assets and areas
using Building X Lifecycle
Twin Viewer

= Navigate seamlessly through 2D and
3D floor plans. Quickly locate assets
and systems in 3D views

= Automatically recognize assets
using Revit integration

= Access documents and 3D View
resolve issues directly
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Building X Document
Life Cyle Twin | management

Documents

Assets

Reports L F Add M Column
Q
Files -
CATEGORIES Name Y Version ¥ Categor Y  Linked objects Y Tags Y FileSize Y
Viewer _
Al 91 0rR 1 Client Requirements 13 1215CR ® Main docs. 6.19 MB
Documents 5 _
Client Requirements ) 9-2 BOD 1 Client Requirements 1 1215CR &) [ Main docs 228 MB
O t d t Activities M Closeout Submittals m)9-3 Space _ Use Descriptions Sheet 1 Client Requirements 11 1215CR (1 Main docs 345.07 kB
n e s O p oc u m e n lesue Management . Design Data 3] 9-4-1 Mechanical Single Line Diagram 1 Operation and Maintenance 13 1215CR [e] i 43364 kB
Operation and Maintenance ) 9-4-2 Electrical Single Line Diagram 1 Operation and Maintenance 13 1215CR @ [ 377.04 kB
Record photograph 3 9-6 As-built Sequences of Operation 1 Operation and Maintenance 13 1215CR ® 8032 kB
L] L - -
th e I Ifec c I e of th e b u I Id I n Samples 197 Setpoints Table Sheet 1 Operation and Maintenance 3 1215CR ® 430.26 kB
Shop Drawings 3 9-8 Training Agenda _ Sign-in Sheet 1 Operation and Maintenance 13 1215CR ® 543.02 kB
Specifications ) 9-9 Recommendations for Recommis 1 Operation and Maintenance 133 1215CR @ 329.25 kB
. Test Reports &l AC-1 and AC-2 Filters 1 Closeout Submittals 133 AC Rooftop Unit 70 ton, {33 AC Rooft @ Filters 75.38 kB
= Structure folders, auto naming upload and : » :
) I Bl AC-1 and AC-2 Submittal 1 Closeout Submittals £33 AC Rooftop Unit 70 ten, ¢z} AC Rooft.. (&) 426 MB
TAGS
d I d m| AC-3 Filter 1 Closeout Submittals 173 AC Rooftop Unit 3 ton @ Filters 0
Al
OWn Oa g Air Hand Dryer 1 Closeout Submittals £33 Hand Dryer @ 0
Filters
g Air separatar 1 Closeout Submittals £73 Air Separator @ 0
. . Google tag . -
m Se cure d ocume ntS W|th cu Stom iza b | e access A A Vert Submital 1 Closeout Submitals (3 Ar Vent-Metrafex-Metravent Astom . () g
Greg's doc . -
) Alarm Strobe Speaker 1 Closeout Submittals 173 FA Strobe Speaker @ 0
Main docs i
im) Angle Hose Valve roduct Data (5] ire Deptartment Hose Valve 1 1. @ L
) Angle Hose Val 1 Product D: £33 HV Fire D Hose Vale 11/2.. @ 84.33 kB
Marie’s documents i =
| Bathroom Countertop 1 Shop Drawings 13 Countertop Stone 9t &in ® 1.54 MB
i) Bathroom Countertop op Drawings £33 Countertop Stone o)
- n . r r -n r g Bathroom C 1 Shop D W Stone 6t @ 1.54 MB
S€ 1ags, metadaia, a liters 1or increase : £ Comtop P Lam st 3 ®
1 2 3 4 5 6 » M 50 ~ items per page 1- 50 of

efficiency
= View, export, and link documents seamlessly

= Track document status and define custom
workflows
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Building X Asset
Life Cyle Twin | Management Models Viewpoints g =

dm’  Q Search

Efficient asset monitoring
to increase asset lifetime

= Add/edit asset metadata
(attributes for types, components etc.)

= See room data sheets & generate
relationship (affects) diagrams for assets

= (Generate barcodes/QR codes for assets

= Asset differentiation maintainable assets
and non-maintainable

3D viewer
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Building X Task
Life Cyle Twin | Management

Air not flowing into room 613/2020

WO-0000193 Ju Lee Kang:

Profile Files Ell  History Motices

Effectively plan and execute
resolving issues on site

Name  Air not flowing into room

Description

Category EIM Coordination pls check today

. _ E3/2020 12-27 PM
Priority | URGENT

= Update/create issue and attach workflow
state and owner

Ju Lee Kang:
Facilities AECOM Office | chcked but dont see a problem. Air seems to flow but is hot still. But also | see
someone changed filter already. So i dont think is the filier

Location

= Track all issues related to lifecycle facility B £COM Ofice /AREAPLAN/ 1E2..Allntron B
business processes: commissioning notices, Component - SADIFF Rectangular 24x24 12 neck (1) wor Starkov:
Seﬂllce requeStS Assigned To  EcoDomus (Ju Lee Kang) ELiIiI:.j:iePromemas

. . . . Requested By 1MH72020

= View work orders/issues associated with — -
assets/locations within the 3D model enedued Stor b Mew-»

= Create and attach location markup from BIM R 1112020 T3P lgor Starkov:

Closed Date  11/17/2020 8:13 PM [Open -= Com

72020 3:13 PM

to issues

Created On  6/3/2020 4:25 PM
Created By  JuLee Kang
Last Updated On  11/17/2020 8:13 PM

Last Updated By  |gor Starkov
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/‘) Building X
Energy Manager

2D/3D View
Navigate seamlessly through 2D
and 3D floor plans

One stop document management
Structure, secure, view, edit documents
through the lifecycle

Manage assets efficiently
Edit assets, view data sheets, generate barcodes

Issue management
Effectively plan and execute
resolving issues on site

PMS 2024 | Siemens Smart Infrastructur SI E M E N S



... value across industries and countries

L

ol

|

Siemens Cloudline Prodea Mobile

Real Estate SYK Solutions Investments Energietechnik

Sweden Finland USA Greece Germany

Real Estate Management University Facilities System Integrator R.E. Investment Company Service Provider

*  40% less food waste * Reduce operational cost » Tailored customer apps » Create transparency on energy » Continuous service delivery

+  20% savings in + Increase energy efficiency + Cost and time effective consumption thanks to efficient operations
cleaning cost «  Future proof buildings for solution delivery * Meet sustainability goals * Prolonged asset value

11,000+ students & better tenant service
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Siemens Mission is to support your
digital and sustainable transformation

Invested in your sustainability goals

€4 bn 25+ yrs.

Energy savings Offering energy and
for customers performance services

Infrastructure digitalization pioneers

3.2 m 150+

Devices connected Digital applications
to Building X and offerings
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w WiredScore

2024 SmartScore Accredited Solution

300

Global Locations

10 k+

Specialist Service Technicians




| Contact
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Published by Siemens Smart Infrastructure

Siemens Switzerland Ltd
Smart Infrastructure
Global Headquarters
Theilerstrasse 1a

6300 Zug

Switzerland
contact@siemens.com

For more information:
siemens.com/smart-infrastructure
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Integrations
with BIM

Integrate a wide variety
of applications with BIM
for a seamless workflow
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Integration of All Data via BIVI

BIM as the “lowest common
denominator” contains the
information relevant to all other
facility related systems, thus
enabling integrations not
available in the past.

Drones for indoor/outdoor
navigation: Space mapping,
deliveries, video streaming,
inspections, etc.

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

Augmented Reality, Al/ML,
- Predictive maintenance,
% Process simulation, energy
" analysis, etc.
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Enterprise Resource
Planning (ERP)

SAP, Oracle Financials,
IFS, Infor, etc.

Building Geometry

Authoring
Autodesk Revit, Bentley ‘
AECOsim, Graphisoft

ArchiCAD, Tekla, IFCs A

Geographical Information
System (GIS)

CityGML, IndoorGML, ESRI ArcGIS,
Mapbox, Oracle Spatial

Project

Management (PM)
' Procore, Primavera P6,
Oracle Unifier, PMWeb,

A Prolog, e-Builder, etc.

CDE

Oracle Unifier, TRIRIGA, Honeywell EBI,
ARCHIBUS, Planon, Siemens Desigo CC, JCI,

Space Management
(CAFM/IWMS) '

Manhattan, etc.

Maintenance
Management (CMMS)
IBM Maximo, Accruent,

eMaint, FSI, TMA,
AssetWorks, Corrigo, etc

Building Automation
‘ System (BAS)

Schneider Electric, OPC,
BACnet, etc.

Electronic Document
Management Systems (EDMS)

ProjectWise, Autodesk 360 Docs,
Aconex, Alfresco, BlueCielo, etc.

SIEMENS



Mobile BIM and Quality Control on iPad

Scan QR/ Find Review

Barcodes Assets and

or Use and View Markup

RFID Attributes Documents
IO i

Manage Fill Out T Complete

Issues oo Forms Inspections

.

QR Code Application 2

(Few)

How many problems with this device?
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Data and

Quality
Control

Improved quality of BIM data
for better operations

Data quality of BIM models is a
key to determine the value that can
be extracted out of these data
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€ .

SIEMENS

Gap analysis for lifecycle phases to Bulk and individual refinement of

find missing attributes or documents data powered by flexible search
Customize information requirements Dynamic reports for asset data check
Define fields and documents Support quality check workflows via
per asset type or space form creation, inspections scheduling

reports for asset data check

MacBook
EEEEEEEEEEEEEE——————————— :
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Average BIM vs. Useful BIM

Average “BIM” Project

* Focuses on 2D Deliverables

Asset names are cryptic

Properties are missing or wrong

Building Systems (MEP) are not defined or connected
Geometry issues (duplicate assets, surface overlaps etc.)

Autodesk Revit MEP 2016 Autodesk Revit MEP 2016
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Useful BIM Project

* Focuses on 3D + Data

Asset names meet owner requirements

Properties are verified

 Building systems (MEPF) show actual connections

Geometry issues are resolved — Easy to navigate and get data

Systems Matrix

SIEMENS
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