


— 
Tool purpose and navigation

Reference Architecture tool allows ABB salespeople and customers interested in ABB technology to easily navigate 
the ABB Building Solutions according to the desired level of detail, from the high-level definition of the solution, 
all the way down to showcasing typical use cases for our extensive product offering.

CHOOSE 
BUILDING 
TYPE

GO TO 
APPLICATION 
DETAILS

GO TO THE DEDICATED CHAPTER

BUILDING TYPE 
INTERACTIVE 
MENU

RETURN TO INDEX BY 
BUILDING TYPOLOGY

RETURN TO GENERAL 
ARCHITECTURE



— 
Building Solutions Framework

Building 
Solutions

Power
Distribution 

EV Charging

Commercial

Infrastructure

Energy
management

Lighting Control

Access Control 

Room Wiring & ControlHVAC 
Control

Emergency Lighting 

Drives & Motors

Institutional

Industrial

Residential

Building Solutions

Pre-configured and 
pre-engineered 
integration of products, 
services and digital 
applications 
across ABB technology 
expertise, 
designed for specific 
subsegments 
that fulfil business 
specific requirements



— 
ABB Building Solutions Benefits

The 7 building performance exists to ensure that the solutions implemented in a building are holistic and meet the fundamental 
needs of the stakeholders involved. In other words, this is a people & planet first approach, and the careful selection of ABB 
construction technology serves the purpose of enabling performance to meet our common goals.

— 
Well-being

Transform the spaces 
and guarantee comfort 
and well-being for everyone.

— 
Flexibility

Adapt building 
components to tackle 
current and future 
needs.

— 
Sustainability

Integrate renewables 
to reduce the building’s 
carbon foorprint.

— 
Cost transparency

Obtain full transparency 
of operating and 
maintenance costs.

—  
Efficiency

Optimize resource use and 
lower energy consumption. 

— 
Connectivity

Enable intelligent 
components to 
connect the 
building without 
risks.

— 
Productivity

Set the best conditions 
to improve 
productivity.



— 
Solutions Reference Architecture
Layers and applications

Our comprehensive solution is structured across three layers to serve every building need across 14 different applications
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MANAGEMENT LAYER

Leveraging onsite management systems or cloud platforms for advanced analysis, 
the management layer is where decisions are taken for optimal building operation.

EDGE LAYER 

Large sets of complex data are gathered from multiple sources such as building controllers, connected sensors 
or online databases. Within the edge layer, data is normalized, stored and shared across to the management layer.

FIELD LAYER

This is where most end-user interactions occur. 
The physical devices perform assigned duties to deliver building services, 

and data is generated by various sensors to enable granular building controls.

ENERGY 
MANAGEMENT

ACCESS 
CONTROL

VIDEO 
MONITORING FIRE & SAFETY DRIVES & 

MOTORS
POWER 
DISTRIBUTIONEV CHARGING HVAC 

CONTROL
LIGHTING  
CONTROL

EMERGENCY 
LIGHTING

ROOM WIRING 
&  CONTROL

GRMS
ROOM WIRING &  
CONTROL ACCESS 
CONTROL



ABB OFFERING

APPLICATION 
INTERFACE

INTEGRATION OFFERING

Guest Room 
Gateway

G LO B A L R EFER EN CE A R CH ITEC T U R E

— 
Global Reference Architecture
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DIGITAL PLATFORM

Cloud 
Platform

Network backbone

ENERGY 
MANAGEMENT

•	 Sub-Meter
•	 Water Meter
•	 Gas Meter

EVCI
Gateway

BMS Gateway Drives & Motors 
Gateway

Building 
Gateway

EML GatewayRoom Wiring & 
Control Gateway

POWER 
DISTRIBUTION

•	 Circuit Breaker 
Panel

•	 MV Relay
•	 LV Switchgear 

UPS
•	 Transformer 
•	 Sub-Distribution 

Consumer Units 
Invertor

•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

EV CHARGING

•	 Car Charger
•	 Bus Charger
•	 Fleet Charger

HVAC 
CONTROL

•	 AHU & FAHU 
•	 Chiller & Boiler 
•	 Fan Coil Unit 
•	 VAV / VRV
•	 Split Units
•	 Heat Pump 
•	 Booster Pump 

Circulation Pump
•	 Fire Pump 
•	 Touch Screen 

Thermostat
•	 Air Sensor
•	 Humidity Sensor
•	 UV treatment

LIGHTING  
CONTROL

•	 ON/OFF Control
•	 DALI Dimmer 
•	 Direct Dimmer
•	 LV Dimmer 

Occupancy 
sensor

•	 Timer
•	 Brightness 

Sensor
•	 Shade Controller
•	 Passive infrared 

sensor

ROOM WIRING 
&  CONTROL

•	 Scene Switch
•	 Room Controller
•	 Occupancy 

Sensor
•	 Touch Panel
•	 Multimedia 

Control
•	 Socket Outlet
•	 Micro switch
•	 Multimedia 

Connector
•	 USB Power 

Adaptor
•	 Proximity Switch
•	 Thermostat FIRE & SAFETY 

GRMS
GUEST ROOM 
MANAGEMENT 
SYSTEM

•	 Room Courtesy 
Panel

•	 Key Card Holder
•	 Guest Room 

Access / Panel
•	 Occupancy 

sensor
•	 Touch Panel
•	 Multimedia 

Control
•	 BYOD
•	 Thermostat
•	 Scene Control 

Switch
•	 IP 

communication
•	 Property 

management

GLOBAL 
REFERENCE
ARCHITECTURE

EMERGENCY 
LIGHTING

•	 Exit pictogram
•	 Self Contained 

Light
•	 Self Contained 

DALI Light
•	 Central Battery 

System
•	 Explosion Proof 

Lighting
•	 Street, Highway 

& Amenity 
Lighting

•	 Airfield Lighting

DRIVES & 
MOTORS

•	 Variable Speed 
Drive

•	 Motor
•	 Smoke 

extraction 
motor

•	 Low Voltage 
Motor

•	 Wireless 
Condition 
Monitoring 
Sensor

SMART HOME
ROOM WIRING 
& CONTROL

•	 Room Controller
•	 Touch Panel
•	 Multimedia 

Control
•	 Multimedia 

Connector
•	 USB Power 

Adaptor
•	 Thermostat
•	 Appliances 

control
•	 In-room Energy 

monitoring
•	 Voice control
•	 Weather 

Monitoring
•	 Home Security  

& Safety

ACCESS 
CONTROL

•	 Outdoor Station
•	 Indoor Station
•	 Guard Unit
•	 Lift Control 

Module
•	 Smart Cylinder
•	 Key tag/fob
•	 Repeaters

CCTV & 
SECURITY

VIDEO 
MONITOR

Power
Gateway

Smart Home
Gateway

Door Entry System
Gateway

Optimized pre-configured and pre-engineered integration of products, services and digital applications from any ABB divisions, 
designed for specific subsegments or verticals, that fulfil customers’ business specific requirements.

LOCAL 
SUPERVISION 3° PARTY SUPERVISION SYSTEM
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— 
Building Solutions Verticals

Commercial Institutional Infrastructure Industrial Residential
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— 
Hospitality

1
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— 
Reference Architecture
Hospitality buildings
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DIGITAL PLATFORM

LOCAL 
SUPERVISION

Cloud 
Platform

1° PARTY APPS
•	 Energy Management
•	 Asset Management
•	 Emergency Lighting
•	 Room & Building Control

3° PARTY APPS
•	 API
•	 Open Architecture
•	 Specialized Apps
•	 Subcription Services

Network backbone

1° PARTY SUPERVISION SYSTEM
•	 Local Supervisor
•	 BMS
•	 HVAC, Drives & Motors, 
    Room, Lighting Control
•	 Energy management
•	 Emergency Lighting

3° PARTY SUPERVISION 
SYSTEM

ACCESS 
CONTROL

VIDEO 
MONITORING

FIRE & 
SAFETY 

BMS Gateway Emergency 
Lightning Gateway

EV CHARGING

•	 Car Charger
•	 Bus Charger
•	 Fleet Charger

ENERGY 
MANAGEMENT

•	 Sub-Meter
•	 Water Meter
•	 Gas Meter

HVAC 
CONTROL

•	 AHU & FAHU
•	 Chiller
•	 Boiler
•	 Fan Coil Unit
•	 VAV
•	 VRV
•	 Split Units
•	 Heat Pump
•	 Booster Pump
•	 Circulation Pump
•	 Fire Pump
•	 Touch Screen
•	 Thermostat
•	 Temperature Sensor
•	 Humidity Sensor 
•	 VOC Sensor
•	 CO2 Sensor
•	 Occupany Sensor
•	 UV treatment

LIGHTING  
CONTROL

•	 ON/OFF Controller
•	 DALI Dimmer
•	 Direct Dimmer
•	 Low Voltage Dimmer
•	 Occupancy sensor
•	 Timer
•	 Brightness Sensor
•	 Shades / Blinds / 

Curtain Controller
•	 Passive infrared sensor

EMERGENCY 
LIGHTING

•	 Exit pictogram
•	 Self Contained Light
•	 Self Contained DALI 

Light
•	 Central Battery System
•	 Eplosion Proof Lighting
•	 Street, Highway & 

Amenity Lighting 
•	 Airfield Lighting

Drives & Motors 
Gateway

DRIVES & 
MOTORS

•	 Variable Speed Drive
•	 Motor
•	 Smoke extraction 

motor
•	 Low Volatge Motor
•	 Wireless Condition 

Monitoring Sensor 

POWER 
DISTRIBUTION

•	 Circuit Breaker
•	 Panel
•	 MV Relay
•	 LV Switchgear
•	 Uninterruped     

Power Supply
•	 Transformer
•	 Sub  

Distribution  
Panel

•	 Consumer Units
•	 Invertor
•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

ABB OFFERING

APPLICATION 
INTERFACE

INTEGRATION OFFERING

HOSPITALITY

•	 Room Courtesy Panel
•	 Key Card Holder
•	 Guest Room Access
•	 Guest Room Panel
•	 Occupancy sensor
•	 Touch Panel
•	 Multimedia Control
•	 BYOD
•	 Thermostat 
•	 Keypads /Scene 

Control Switch
•	 IP communication TV/

telephone
•	 Property management 

system

GRMS
ROOM WIRING &  
CONTROL ACCESS CONTROL
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HOSPITALITY

1

— 
Hospitality Reference Architecture
Application details

1
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HOSPITALITY

1

— 
Power Distribution
Overview

GYM SPA SKY BAR P Suite
1010

P Suite
1001

Suite 110 Suite 101

Front Desk Lobby Seminar
Room

Banquet
Hall

Meeting
Room

Restaurant’s
& Cafes

FLOOR 10

FLOOR 1

GND FLOOR

HVAC

Main LV SWB

Connection with
utilitiy

UPSMV Parking EV charger

Emergency

Emergency

Emergency

LV Generator

1.1  Power Distribution
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HOSPITALITY

1

— 
Power Distribution
Sub-distribution Board

ABB Ability™ Edge 
Industrial Gateway

1.1  Power Distribution
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HOSPITALITY

1

— 
Power Distribution
Consumer Units

ABB Ability™ Edge 
Industrial Gateway

1.1  Power Distribution
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HOSPITALITY

1

— 
Power Distribution
Edge Layer

Building 3Building 2
1.1  Power Distribution
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HOSPITALITY

1

— 
Energy Management 
Overview

Active
Energy

Active
Energy

Active
Energy

DCA
CSV Data 

Collection Agent

CSV

DCA
ODBC Data 

Collection Agent

SQL Server

DCA
BACnet Data 

Collection Agent

BACnet

DCA
Unitron Data 

Collection Agent

Unitron

NEXUS MATRIX

Cylon® BACnet Cylon® BACnet

Storage Server

DCA
Cloud Data 

Collection Agent

S
S

L/
T

LS
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S

L/
T

LS

S
S

L/
T

LS

S
S

L/
T

LS
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L/
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LS

SSL/TLS
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Active Energy

Active Energy (NAM)

1.2  Energy Management 
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HOSPITALITY

1

— 
Energy Management
Metering architecture

1.2  Energy Management 
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HOSPITALITY

1

— 
Lighting Control
Overview

ABB Cylon® 
BMS System

ABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

HCL
Lighting Shade

Shade
Controller

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

Switch/Dim
Controller

HCL
Lighting

Switch Switch Switch

Presence Detector

Gym, 
SPA

Presence Detector

Lift Lobby, Stairs,
Underground Car 
Park

Switch/Dim
Controller

Shade
Controller

HCL
Lighting Shade

HCL
Lighting

Presence Detector

Hotel
Lounge

Presence Detector

Shade

Shade
Controller

Restaurants,
Coffee Shops

Touch Screen

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

Switch/Dim
Controller

HCL
Lighting

HCL
Lighting

Presence Detector

Office,
Seminar 
Rooms

Presence Detector

Shade

Shade
Controller

Front
Desk

Switch/Dim
Controller

HCL
Lighting

Touch Screen

1.3  Lighting Control
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HOSPITALITY

1

— 
Lighting Control
Room Automation

Ro
om

 1

Ro
om

 2
Ro

om
 N

Li
ft

HOTEL

21°C 21°C21°C

Curtains control Presence and light sensors Thermostats21°C Fancoil controlControl via
Smartphone/Panel

Air quality Lighting fixtures

ABB

21°C 21°C21°C

Curtains control Presence and light sensors Thermostats21°C Fancoil controlControl via
Smartphone/Panel

Air quality Lighting fixtures

ABB

21°C 21°C21°C

Controllo Oscuranti Sensori di presenza e luminosità Termostati21°C Controllo Fancoil
Controllo tramite
Smartphone/Pannello Qualità aria Corpi illuminanti

Application example

1.3  Lighting Control
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HOSPITALITY

1

Fan Coil Actuators

Fan Coil Management Bathrooms area

KNX
cable

Corridor area

KNX
cable

KNX
cable

KNX
cable

Presence detectors

Zona Stand-Up Meet.

Presence detectors

Presence detectors

Room

Presence 
detector

ActuatorActuators

Meeting roomFloor switchboard / Control room

Presence detectors ActuatorsInterface

Reception

Presence detectors Comfort 
Touch

Interface

Entrance area

Presence detectors Interface

DALI Gateway SVS
Alim. KNX

Router
RTU 

MPLUS BUILDING

230

24

L-N

Floor switchboard / Control room

Gateway DALISU/S30Router
RTU 

MPLUS BUILDING

230

24

L-N

Fan Coil Actuators

Fan Coil Management

Room

Presence 
detector

Actuator

— 
Lighting Control
Indoor Environment Control

1.3  Lighting Control
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HOSPITALITY

1

— 
Guest Room Management System 
Overview

Room X Room 2 Room 1

Floor n

Floor 6

Floor 1

Floor 5

Floor 4

Floor 3

Floor 2

Front Desk Housekeeping Engineering & IT

Se
rv

er
 R

oo
m

Monitoring Stations/Clients

Secured IP 
Network

Hotel
Converged

Network
TCP/IP

PMS
Property 

Management System
(by Hotel Operator)

BMS
Building Management 

System Server

ACS
Access Control 

Server

GRMS
Guset Room 
Management 
System Server

1.4  Guest Room 
Management System 
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HOSPITALITY

1

— 
Guest Room Management System 
In-room
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SUPPLY

FCU

RETURN

DB-XX-01

TO FLOOR IDF

SECURE LAN CONNECTION

240V CIRCUITS

TYPICAL ELEC DB PER ROOM

DOOR
CONTACT

WINDOW
CONTACT

INPUTS

KNX glass touch 
key card holder 
with DND/MUR 
buttons

KNX glass touch 
thermostat, 
setpoint 
ADJ/FAN
SPEED/
CURRENT
temp. reading

KNX glass 
keypad 6x for 
lighting 
scenes@
bathroom/dress

KNX glass 
keypad 6x for 
lighting 
scenes/DND/
MUR @ bed 
head

KNX glass 
keypad 6x for 
lighting 
scenes/DND/
MUR @ bed 
head

Door panel with 
illuminated 
room 
number/DND/-
MUR/access 
card 
reader/door 
and bell push 
button

GRMS-PANEL
GRCP-XX-01KNX BUS CABLEKNX BUS CABLE

2xPAIR KNX BUS
CABLE 
LOOP/20AWG/-
SELV 30VDC

430 mm

4
35 m

m

GRCP panel size
2x18 MW, IP65, transparent door 
(430mm x 435mm x 155mm

1.4  Guest Room 
Management System 
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HOSPITALITY

1

— 
Guest Room Management System 
Room Layout

GP-3: Bathroom TH: Room Thermostat

Key Card Holder

Outside Courtesy Panel

GP-2: Bedside Panel

GP-1: Bedside Panel

GRCP: Guest room 
Control Panel

PD: Presence Sensor

Room Layout with Tacteo

1.4  Guest Room 
Management System 
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HOSPITALITY

1

— 
Guest Room Management System 
Room Layout

CP-3: Bathroom TH: Room Thermostat

KS: Key Switch ( Card Holder)

Door Panel
 with Access Control

CP-2: Bedside Panel ( L )

CP-1: Bedside Panel (R)

GRCP: Guest room 
Control Panel

Room Layout Millenium

1.4  Guest Room 
Management System 
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HOSPITALITY

1

— 
Guest Room Management System 
Access Control

230V~

To the second floor
To the other rooms

230V~

Po
w

er
 S

u
p

p
ly

Po
w

er
 S

u
p

p
ly

Po
w

er
 S

u
p

p
ly

RO
O

M
 1

0
1

230V~

230V~

230V~

LK/S 4.2 Line coupler device

SV/S 30.640.3.1
Line power supply

230V~ 230V~

SV/S 30.640.3.1
Line power supply

CONFERENCE ROOM

24V~
Transformer

Thermostat Transponder reader Transponder holder

Electric look Room load control
Transponder 
reader

Transponder 
reader

USB/S 1.1
Interface

SV/S 30.320.1.1
Line power supply

FITNESS CENTERElectric look
IPS/S 3.1..1 IP
Interface

MiniMac Software
USB Card

Programmer

G
RO

U
N

D
 

FL
O

O
R

USB Cable

24V~
Transformer

FRONT DESK

1.4  Guest Room 
Management System 
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HOSPITALITY

1

— 
Guest Room Management System 
Access Control

GRMS 
Software

Hub/Switch

IP LAN

KNX TP BUS

Room 101
IP Interface

KNX TP BUS

Room 102
IP Interface

KNX TP BUS

Room 103
IP Interface

IP LAN

IP LAN

IP LAN

Access Control Option 1 (IP Room-Room)

1.4  Guest Room 
Management System 
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HOSPITALITY

1

— 
Guest Room Management System 
Access Control

GRMS 
Software

Hub/Switch

IP LAN

IP LAN

IP LAN

IP LAN

KNX TP BUS

Room 132IP Router

FLOOR 1

Card reader Card holder

Room 101

Card reader Card holder

KNX TP BUS

Room 232IP Router

FLOOR 2

Card reader Card holder

Room 201

Card reader Card holder

KNX TP BUS

Room 332IP Router

FLOOR 3

Card reader Card holder

Room 301

Card reader Card holder

Access Control Option 2 (IP Floor Level)

1.4  Guest Room 
Management System 
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HOSPITALITY

1

— 
Guest Room Management System 
Security

PC/
ETS

Visu

Ethernet/LAN

IP Secure

IPR/S
1.1.0

IP router
Secure

IPR/S
1.2.0

IP router
Secure

IPR/S
x.y.0

IP router
Secure

PC/
ETS

Visu

Ethernet/LAN

Data Secure Data Secure Data Secure

IPR/S
1.1.0

IP router
Secure

IPR/S
1.2.0

IP router
Secure

IPR/S
x.y.0

IP router
Secure

1.4  Guest Room 
Management System 
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HOSPITALITY

1

— 
Guest Room Management System 
Third party integration

DigiValet Controller

GRMS

LA
N

3

C
AT

- 
   

   
   

  L
A

N
2

C
AT

-6

Apple TV/
Chromecast

Door IP Camera

Door Lock
Charging
Dock

DigiValet 
iPad

IDF

To Hotel Servers

R
S

23
2

H
D

M
I

Room SSID

Lights (On/Off), AC, Curtains,
DND-MUR, Keycard,
Balcony Door Sensor

LAN

HDMI

RS232

Always
ON

DigiValet integration

1.4  Guest Room 
Management System 
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HOSPITALITY

1

— 
HVAC Control
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Ethernet, TCP/IP, BACnet/IP, FT/Net,  XML, HTTP, Modbus® TCP

FLX-16DI FLX-4R4-HFLX-8R8CBXi-8R8-HFLX-16DI FLX-4R4-HFLX-8R8FBXi-X256

INTEGRA™
IT8000

AHU AHU

eXplore eXplore

Remote Web Browser,
Mobile Applications and Tools

eXplore

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R CBT-4T4-2U1RCBT-4T4-2U1R
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CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
Fan Fan Fan Fan Fan

CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus
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DALI (EUR)

CU
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CU

RISER Stairwell

Stairwell

Stairwell

RISER

Power

DALI bus

1.6  Emergency Lighting
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Emergency converter

Ballast

DALI

Ballast/group X
Switch “ON”

DALI Gateway
DG/S x.64.5.1

Switch
Actuator
SA/S

Switch “OFF”

All lights “OFF”

Supply voltage

Standby switch-off

— 
Emergency Lighting
DALI (EUR)

DALI Emergency Lighting with “Standby switch-off”

1.6  Emergency Lighting
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Nexus®Pro (NAM)

Nema4X and Steel

EML
Comm
module

EML
battery

EML
Charger

board

ABB Gateway Router ABB Cloud App

iOS
App

1.6  Emergency Lighting
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Central Battery (UK, MEA)

Ethernet BACnet IP

Internet/Intranet
Router/Firewall

EMEX CBS

1.6  Emergency Lighting



34 G LO B A L R EFER EN CE A R CH ITEC T U R E

HOSPITALITY

1

— 
EV Charging

Monitoring Planning 

Distribution 
board

 

MV Board

Transformer

Energy storage on-site 

 
Circuit breaker

Circuit 
Breaker

Switches  

Surge 
Protection 
Device

Terra DC 
Wallbox 

DC Fast 
Charging

Terra AC 
Wallbox 

Data 
Optimization

Connectivity

1.7  EV Charging
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ABB Cylon® Cloud AccessABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

FLX CBXi-8R8

variable
Speed Drive

variable
Speed Drive

Modbus RTU

variable
Speed Drive

variable
Speed Drive

BACnet MSTP

IP Level

1.8  Drives & Motors
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DIGITAL PLATFORM

LOCAL 
SUPERVISION

Cloud 
Platform

1° PARTY APPS
•	 Energy Management
•	 Asset Management
•	 Emergency Lighting
•	 Room & Building Control

3° PARTY APPS
•	 API
•	 Open Architecture
•	 Specialized Apps
•	 Subcription Services

Network backbone

1° PARTY SUPERVISION SYSTEM
•	 Local Supervisor
•	 BMS
•	 HVAC, Drives & Motors, 
    Room, Lighting Control
•	 Energy management
•	 Emergency Lighting

ACCESS 
CONTROL

VIDEO 
MONITORING

FIRE & 
SAFETY 

Energy Gateway

BMS Gateway Emergency 
Lightning Gateway

EV CHARGING

•	 Car Charger
•	 Bus Charger
•	 Fleet Charger

ENERGY 
MANAGEMENT

•	 Sub-Meter
•	 Water Meter
•	 Gas Meter

HVAC 
CONTROL

•	 AHU & FAHU
•	 Chiller
•	 Boiler
•	 Fan Coil Unit
•	 VAV
•	 VRV
•	 Split Units
•	 Heat Pump
•	 Booster Pump
•	 Circulation Pump
•	 Fire Pump
•	 Touch Screen
•	 Thermostat
•	 Temperature Sensor
•	 Humidity Sensor 
•	 VOC Sensor
•	 CO2 Sensor
•	 Occupany Sensor
•	 UV treatment

LIGHTING  
CONTROL

•	 ON/OFF Controller
•	 DALI Dimmer
•	 Direct Dimmer
•	 Low Voltage Dimmer
•	 Occupancy sensor
•	 Timer
•	 Brightness Sensor
•	 Shades / Blinds / 

Curtain Controller
•	 Passive infrared sensor

EMERGENCY 
LIGHTING

•	 Exit pictogram
•	 Self Contained Light
•	 Self Contained DALI 

Light
•	 Central Battery System
•	 Eplosion Proof Lighting
•	 Street, Highway & 

Amenity Lighting 
•	 Airfield Lighting

•	 Circuit Breaker
•	 Panel
•	 MV Relay
•	 LV Switchgear
•	 Uninterruped    
•	 Power Supply
•	 Transformer
•	 Sub  

Distribution  
Panel

•	 Consumer Units
•	 Invertor
•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

POWER 
DISTRIBUTION

•	 Circuit Breaker
•	 Panel
•	 MV Relay
•	 LV Switchgear
•	 Uninterruped     

Power Supply
•	 Transformer
•	 Sub  

Distribution  
Panel

•	 Consumer Units
•	 Invertor
•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

Drives & Motors Gateway

DRIVES & 
MOTORS

•	 Variable Speed Drive
•	 Motor
•	 Smoke extraction 

motor
•	 Low Volatge Motor
•	 Wireless Condition 

Monitoring Sensor 

ABB OFFERING

APPLICATION 
INTERFACE

INTEGRATION OFFERING

OFFICE

ROOM 
CONTROL

•	 Scene Switch
•	 Room Controller
•	 Occupancy Sensor
•	 Touch Panel
•	 Multimedia Control
•	 Socket Outlet
•	 Micro switch
•	 Multimedia Connector
•	 USB Power Adaptor
•	 Proximity Swith
•	 Thermostat
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Overview

PV panel String combiner

Inverter

Battery Storage

PV panel String combiner

Inverter

Paralleling switchgear

MV 
Switchgear

From
Grid

From
Grid

G

LV 
Switchgear

Backup 
Generator

Main 
Distribution 
Board

UPS

Motor
Control 
Center

Motor
Control 
Center

Main 
Distribution 
Board

Main 
Distribution 
Board

Sub 
Distribution

Board 

Main 
Distribution 
Board

UPS
EV 
Distribution 
Board

Emergency 
and Fire Alarm system 

Fire 
Motors

Fire Alarm 
System

Emergency 
system 

Smoke 
detector

Fire 
Pumps

Compressors

Refrigeration 
system 

AHU

Ventilation 
Fan

Chillers

Pumps

Heating ,Ventilation 
and Cooling Load

Lighting Conventional
 Sockets 

Conventional
 Sockets 

AC Load

Conventional Building Load 

Storages VFD

Ventilation 
Fan 

Smoke Exhaust 
Fan 

Security 
system

Server IT Equipment's

Video 
Monitoring

IT and  Building safety system Basement Commercial Parking 

EV AC charger DC charger

2.1  Power Distribution

General Architecture with MV and LV Switchgear



40 G LO B A L R EFER EN CE A R CH ITEC T U R E

OFFICE

2

— 
Power Distribution
Electrical Distribution system

Digital Solution of Electrical Distribution system  - Europe /EMEA

2.1  Power Distribution

Digitally Enabled:
Devices which have connectivity 
over a field bus (built-in 
communication).

Digital Core:
Devices which can be connected 
to ABB Ability Energy and Asset 
Manager using Ekip Com Hub or 
Edge Industrial Gateway

ABB Ability™ Edge Industrial Gateway

Cloud Platform

Local
Network

Local View Cloud View

UniGear primary 
and Secondary switchgear

UniGear MCC MNS LV Switchgear TwinLine System 
pro E power

System 
pro E Energy
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Power Distribution
Electrical Distribution system

Digital Solution of Electrical Distribution system  - North America

Digitally Enabled:
Devices which have connectivity 
over a field bus (built-in 
communication).

Digital Core:
Devices which can be connected 
to ABB Ability Energy and Asset 
Manager using Ekip Com Hub or 
Edge Industrial Gateway

ABB Ability™ Edge Industrial Gateway

Cloud Platform

Local
Network

Local View Cloud View

ReliaGear™ ND MV ReliaGear™ LV SG
UL 1558

ReliaGear™ LV SB
UL 891

ReliaGear™ LV MCC 
UL 845

ReliaGear™ neXT 
Power Panel 

UL 67

ReliaGear™ RD 
Lighting Panel 

UL 67

2.1  Power Distribution
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Main Distribution Board

Tmax Tmax Tmax Tmax Tmax Emax 2 TruOne ATS

Commercial Parking Emergency Fire Alarm 
system

Conventional Building 
Load 

Heating ,Ventilation 
and Cooling Load

Basement IT and Server Room

Emax 2

Utility 1

Emax 2

Utility 2

Emax 2

Generator
2.1  Power Distribution
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Power Distribution
Main Distribution Board

Tmax Tmax Tmax Tmax Tmax Emax 2 TruOne ATS

Commercial Parking Emergency Fire Alarm 
system

Conventional Building 
Load 

Heating ,Ventilation 
and Cooling Load

Basement IT and Server Room

Emax 2

Utility 1

Emax 2

Utility 2

Emax 2

Generator

ABB AbilityTM Edge 
Industrial Gateway

ABB Lite 
Panel

2.1  Power Distribution
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Motor starting and protection for HVAC Chiller

3 phse system, 400V, 50Hz

Essential solution Enhanced solution Advanced solution

MMS
MO165

XT4 MA
MCCB

MMS
MO165

MMS
MO165

OS switch
fuse unit

Optional
AF
contactors

PSTX
sofstarter

Motor
Controller
UMC100.3

AF
contactors

Thermal 
OLR

AF
contactors

AF
contactors

Thermal
overload
relay

Thermal
overload
relay

Compressor
1

Compressor
2

Compressor
1

Compressor
2

Compressor

3-phase
monitoring

relay

PTC sensor
Thermistor

relay

AF
contactors

Motor rating 0.06 up to 560 kW Motor rating 0.06 up to 560 kW Motor rating 0.06 up to 1200* kW

Power circuit
Control circuit

* 1200 kW for Softstarter connected in inside delta

Switch
Disconnector

Water Cooled Chillers

2.1  Power Distribution
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Power Distribution
Motor starting and protection for HVAC Chiller

3 phse system, 400V, 50Hz Offerings for motor rating 0.06 up to 1200* kW

MMS for
transformer
protection

MMS
MO165

Motor
Controller
UMC100.3

OS switch
fuse unit

Optional
AF
contactors

PSTX
sofstarter

Compressor
1

Compressor
2

AF
contactors

Switch
Disconnector

MMS
MS...

MMS
MS...

MMS
MS...

MMS
MS...

MMS
MS...

MMS
MS...

MMS
MS...

MMS
MS...

AF
contactor

Control transformer

Main
controller

On/Off
control

Emergency
stop

Fan
1

Fan
2

Fan
3

Fan
4

Fan
5

Fan
6

Fan
7

Fan
8

Condenser Fans DOL starter Condenser Fans DOL starter

Power circuit
Control circuit

* 1200 kW for Softstarter connected in inside delta

Air Cooled Chillers

2.1  Power Distribution
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Motor starting and protection

OS switch
fuse unit

AF 
contactors

PSTX 
softstarter

MMS
MO..

ABB Cylon 
Controller
CBXI/FLX

Compressor Compressor Compressor

Ekip CI
module

Tmax 
XT5 Ekip M 
Touch LRIU

AF 
contactors

Interface to the 
contactor

ASPECT 
Local 
Supervisor

Switch

ABB Ability CloudCloud Platform

AF 
contactors

Motor
Controller
UMC100.3

Power circuit

Modbus TCP/IP
Control circuit

PTC
thermistor

Digital Architecture

2.1  Power Distribution
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UPS Digital Architecture
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Industrial Edge
Gateway

ANC Card

UPS Watch

MegaFlex DPA
IEC

SMS & Email
notification ABB AbilityTM SmarTrackerABB AbilityTM

ANC Card

PowerWave 33 
IEC

Note : Please check the compatibility List for  devices that support ANC network card and ABB Ability Smart Tracker APP

Digital Architecture

2.1  Power Distribution
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Overview

Building 
Analyzer

ABB 
AspectABB

Ability

FLX 
Module

CBXI
Controller

0 0 0 0 1

VAV Box T-State FCU

Electrical 
Meter

Water
Meter

AHU
VSD

Chiller Boiler Cooling
Tower

FCU Fans

Electrical Data Sub Metering Data Lighting Control System Mechanical, Electrical & Plumbing Data

Power 
SupplySystem Pro M

KNX+
BACnet
Gateway

KNX
Switch

Actuator

Shade
Controller

Shade

Presence 
Detector

KNX+
DALI

Gateway

Lighting Lighting

Switch

0 0 0 0 1

Meters CMS
Senso

Digital
IO

Water Meter
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Gas Meter

Emax
SACE

Tmax T M4M

2.2  Energy Management

Standard Architecture
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Building Analyzer

Integration via ABB software Data Collection Agents (DCA)

Dat Storage Server

Integration via ABB Hardware

KNX TP
Modbus RTU

M-Bus

EQmatic Building Edge

BACnet IP
Modbus IP

KNX IP
MQTT
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MetersMeters

SSL/TLSSSL/TLSSSL/TLSSSL/TLS

MATRIXNEXUS
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Modbus RTU
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CSV

DCA Cloud
Building Analyzer 

Operator App

Building Editor 
Configuration App
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SQL Server
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2.2  Energy Management

Standard Architecture
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Energy Manager

ABB Ability™ Edge
Industrial Gateway

Local network Cloud platform

Modbus RS-485 Modbus TCP

LA
N

Switch
disconnector fuses

SlimLine XR Gold

Molded case
circuit breaker

Tmax XT
Tmax T

Energy
Meters

Energy management
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Air circuit breaker
SACE New Emax

Protection relay
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EQmatic
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Multi channel meter
CMS700

Network analyzer
M4M
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UPS and power
conditioning

PCS*, DPA*, PDU*

Condition 
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SWICOM*

Digital Unit
Ekip UP

water
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temp

Low-voltage distribution enclosures, switchgear and motor control

• NeoGear
• MNS family
• MNS Compact
• System Pro E Power
• ReliaGear LV SG (ANSI)
• ReliaGear LV MCC (ANSI)
• ReliaGear LV SB (ANSI)
• Entellisys (ANSI)*

MV Gas Insulated
• ZX family
• SafePlus

MV Air Insulated
• UniGear ZS family
• UniSec
• Advance® and Advance® 27 (ANSI)
• ReliaGear® ND (ANSI)
• SafeGear® and SafeGear® HD (ANSI)

Medium-voltage switchgear
and motor control

*Coming soon

Modbus/
RS-4

2.2  Energy Management
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2.3  Lighting Control

Reference Architecture
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Control, automation and supervision of the enviroment

21°C 21°C21°C

Curtains control Presence and light sensors Thermostats21°C Fancoil controlControl via
Smartphone/Panel

Air quality Lighting fixtures

Application example

2.3  Lighting Control
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Control, automation and supervision of the enviroment

Fan Coil Actuators

Fan Coil Management

KNX
cable

Bathrooms area Corridor area

KNX
cable

KNX
cable

KNX
cable

Presence detectors

Zona Stand-Up Meet.Meeting room

Presence detectors

Presence detectors

Presence 
detector

Smart workstation area

ActuatorsActuatorsActuatorPresence 
detector

Meeting roomFloor switchboard

Presence detectors Actuators InterfaceInterface
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Presence detectors
Touch

Comfort Interface

Entrance area

Presence detectors Interface

DALI Gateway SVS
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RouterMPLUS BUILDING
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24
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Floor switchboard

Gateway DALIRouter SU/S30
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MPLUS BUILDING

230

24
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Fan Coil Actuators

Fan Coil Management

2.3  Lighting Control
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Presence 
Sensor

Switch/Dim
Controller

HCL
Lighting

KNX to 
BACnet IP

Shade

Shade
Controller

VGA AV HDMI USB

Connectivity Solutions

Switch Single Person Office

Touch Screen
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ABB Cylon®
BMS System
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2.4  Room Control
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Shade
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Room Touch
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DALI Light
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Shade
Controller

2.4  Room Control
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FX Bus

Underground Car Parking Collaboration Spaces

Lobby, Reception and Common Area Open Office Area

Central Energy Plant Electrical Room Pump Room

CBX
Controller

RAF

CO2

CO2

Sensor* Exaust 
Fans

T
Temp

Sensor*

Water
Meter



57 G LO B A L R EFER EN CE A R CH ITEC T U R E

OFFICE

2

Occ
Sensor

KNX Power
Supply

KNX-IP
device

DALI
Lighting
Controller

Power Supply

KNX/IP

BACnet / IP

KNX TP

DALI Bus

High
Lumen
Light

Exit
Sign

Escape
Light

Anti-
Panic
Light

Occ
Sensor

KNX Power
Supply

DALI 
Lighting
Controller

Exit
Sign

Escape
Light

Anti-
Panic
Light

Occ
Sensor

KNX Power
Supply

KNX-IP
device

DALI 
Lighting
Controller

DALI 
Lighting
Controller

Touch
Display

Exit
Sign

Escape
Light

Anti-
Panic
Light

High
Lumen
Light

Exit
Sign

Escape
Light

Anti-
Panic
Light

High
Lumen
Light

Occ
Sensor Switch

KNX Power
Supply

DALI 
Lighting
Controller

Exit
Sign

Escape
Light

Anti-
Panic
Light

REST API
ASPECTKNX / IP to 

BACnet/IP Gateway

BACnet/IP Network

REST APIPublic
Internet

Touch
Display

Touch
Display

Occ
Sensor

KNX Power
Supply

DALI 
Lighting
Controller

Exit
Sign

Escape
Light

Anti-
Panic
Light

Occ
Sensor

KNX Power
Supply

DALI 
Lighting
Controller

Exit
Sign

Escape
Light

Anti-
Panic
Light

Occ
Sensor

KNX-IP
device

KNX-BACnet
Gateway

High
Lumen
Light

Exit
Sign

Escape
Light

Anti-
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— 
Emergency Lighting
DALI Emergency Lighting (Europe)

2.6  Emergency Lighting
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Nexus®Pro (NAM)

Nema4X and Steel

EML
Comm
module

EML
battery

EML
Charger

board

ABB Gateway Router ABB Cloud App

iOS
App

2.6  Emergency Lighting
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Central Battery Emergency Lighting (UK, MEA)

GEN-DB

MAINS-DB ELDBto Mains
Lighting

ELDBELDB
Power

Power & Data Combined

Circuit 1
Maximum 5A/20 Luminaires

Circuit 2
Maximum 5A/20 Luminaires

Level 1

Level 2

Power & Data Combined

Circuit 1
Maximum 5A/20 Luminaires

Circuit 2
Maximum 5A/20 Luminaires

MXC

MXC

1 to 1.4

2

3

4

Maximum cable length 200m

EMEX Power - Solution

2.6  Emergency Lighting



60 G LO B A L R EFER EN CE A R CH ITEC T U R E

OFFICE

2

— 
EV Charging

Distribution 
Board

 

Circuit Breaker

Switches

Surge Protection Device

Circuit Breakers

Terra DC 
Wallbox 

DC Fast 
Charging

Terra AC 
Wallbox 

Service

MonitoringManagement

Connectivity
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Drives & Motors

ABB Cylon® Cloud AccessABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

FLX CBXi-8R8

variable
Speed Drive

variable
Speed Drive

Modbus RTU

variable
Speed Drive

variable
Speed Drive

BACnet MSTP

IP Level

2.8  Drives & Motors
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Retail & Mall

M
A

N
A

G
EM

EN
T 

LA
Y

ER
ED

G
E 

LA
Y

ER
FI

EL
D

 L
AY

ER

DIGITAL PLATFORM

LOCAL 
SUPERVISION

Cloud 
Platform

1° PARTY APPS
•	 Energy Management
•	 Asset Management
•	 Emergency Lighting
•	 Room & Building Control

3° PARTY APPS
•	 API
•	 Open Architecture
•	 Specialized Apps
•	 Subcription Services

Network backbone

1° PARTY SUPERVISION SYSTEM
•	 Local Supervisor
•	 BMS
•	 HVAC, Drives & Motors, 
    Room, Lighting Control
•	 Energy management
•	 Emergency Lighting

ACCESS 
CONTROL

VIDEO 
MONITORING

FIRE & 
SAFETY 

Energy Gateway

BMS Gateway Emergency 
Lightning Gateway

EV CHARGING

•	 Car Charger
•	 Bus Charger
•	 Fleet Charger

ENERGY 
MANAGEMENT

•	 Sub-Meter
•	 Water Meter
•	 Gas Meter

HVAC 
CONTROL

•	 AHU & FAHU
•	 Chiller
•	 Boiler
•	 Fan Coil Unit
•	 VAV
•	 VRV
•	 Split Units
•	 Heat Pump
•	 Booster Pump
•	 Circulation Pump
•	 Fire Pump
•	 Touch Screen
•	 Thermostat
•	 Temperature Sensor
•	 Humidity Sensor 
•	 VOC Sensor
•	 CO2 Sensor
•	 Occupany Sensor
•	 UV treatment

LIGHTING  
CONTROL

•	 ON/OFF Controller
•	 DALI Dimmer
•	 Direct Dimmer
•	 Low Voltage Dimmer
•	 Occupancy sensor
•	 Timer
•	 Brightness Sensor
•	 Shades / Blinds / 

Curtain Controller
•	 Passive infrared sensor

EMERGENCY 
LIGHTING

•	 Exit pictogram
•	 Self Contained Light
•	 Self Contained DALI 

Light
•	 Central Battery System
•	 Eplosion Proof Lighting
•	 Street, Highway & 

Amenity Lighting 
•	 Airfield Lighting

•	 Circuit Breaker
•	 Panel
•	 MV Relay
•	 LV Switchgear
•	 Uninterruped    
•	 Power Supply
•	 Transformer
•	 Sub  

Distribution  
Panel

•	 Consumer Units
•	 Invertor
•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

POWER 
DISTRIBUTION

•	 Circuit Breaker
•	 Panel
•	 MV Relay
•	 LV Switchgear
•	 Uninterruped    
•	 Power Supply
•	 Transformer
•	 Sub  

Distribution  
Panel

•	 Consumer Units
•	 Invertor
•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

Drives & Motors Gateway

DRIVES & 
MOTORS

•	 Variable Speed Drive
•	 Motor
•	 Smoke extraction 

motor
•	 Low Volatge Motor
•	 Wireless Condition 

Monitoring Sensor 

ABB OFFERING

APPLICATION 
INTERFACE

INTEGRATION OFFERING

RETAIL & MALL

•	 Scene Switch
•	 Room Controller
•	 Occupancy Sensor
•	 Touch Panel
•	 Multimedia Control
•	 Socket Outlet
•	 Micro switch
•	 Multimedia Connector
•	 USB Power Adaptor
•	 Proximity Swith
•	 Thermostat

ROOM WIRING 
&  CONTROL
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VFDSmall Shops,
& Theaters

Tenant
Distribution

Department
Stores

Common
Areas &
Kiosks

IT Load Security
System

Emergency
Lighting and

Panel Fire

ChillersAHU Fan
Motors

VFD VFD

Chilled water
Circulation Pumps

MCC

LV Switchgear - 
Mechanical

MV/LV
transformer

UPS

LV Switchgear - 
Essential

MV/LV
transformer

LV Switchgear - 
Non Essential

Main 
Distribution
Board

Main 
Distribution

Board

Distribution
Board Open

Parking

Distribution
Board Basement

Parking

MV/LV
transformer

Rooftop renewable
generation option

11 KV Utility -1 11 KV Utility -2

Secondary MV
switchgear

ATS
Automatic transfer

switching 

Generator

— 
Power Distribution
Overview

Reference Architecture

3.1  Power Distribution



66 G LO B A L R EFER EN CE A R CH ITEC T U R E

RETAIL & MALL

3

MV/LV
transformer

MV
switchgear

PV panel String
combiner

Recombiner Inverter

PV panel String
combiner

PV panel String
combiner

Recombiner Inverter Paralleling
Switchgear

PV panel String
combiner

Paralleling
Switchgear

ATS
Automatic transfer

switching 

Generator

— 
Power Distribution
MV Distribution with Renewables

Reference Architecture with Renewables and ATS

3.1  Power Distribution
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Power Distribution
LV Main Distribution

Floor 1

Floor 2

Floor 3

HVAC

Lifts

Tr Mains

Capacitor

HVAC Lifts UPS

UPS

LV Main

Cloud
platform

Local
BMS

System

M
od

bu
s 

TC
P

Source 1 - MV/LV
Transformer

Source 2 - Solar Gen Set

3.1  Power Distribution
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Power Distribution
Sub distribution

Integration to any target platform

ABB ABility EDCS Rest API - 
Connection to 3rd party cloud

Embedded
local webserver

Local BMS system
or ABB EDCS

Modbus TCP & RTU

  

Energy
meters

Power
meters

Main
breakers

Signal &
auxiliary

Motor operating 
devices

Shunt 
trips

Other accessories,
Contactors, Relays

Pulse
counter

Others

Modbus-RTU InSite-Bus

Energy & Power quality Branch monitoring Protection & other devices

Sub-distribution
control uniy

SCU100

InSite-Bus

Digital I/O
(2 wires each device)

I/O Modules

3.1  Power Distribution
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Power Distribution
Edge Layer

ABB Ability™ Edge
Industrial Gateway

Local network Cloud platform

Modbus RS-485 Modbus TCP

LA
N

Switch
disconnector fuses

SlimLine XR Gold

Molded case
circuit breaker

Tmax XT
Tmax T

Energy
Meters

Energy management
Pro M Insiyte

Air circuit breaker
SACE New Emax

Protection relay
Relion series*

Energy analyzer
EQmatic

Arc Flash Active
Protection

TVOC-2

Grid feeding
monitoring relays

CM-UFD

Multi channel meter
CMS700

Network analyzer
M4M

Air circuit breaker
SACE Emax 2

SACE New Emax

UPS and power
conditioning

PCS*, DPA*, PDU*

Condition 
monitoring
SWICOM*

Digital Unit
Ekip UP

water

gas

temp

Low-voltage distribution enclosures, switchgear and motor control

• NeoGear
• MNS family
• MNS Compact
• System Pro E Power
• ReliaGear LV SG (ANSI)
• ReliaGear LV MCC (ANSI)
• ReliaGear LV SB (ANSI)
• Entellisys (ANSI)*

MV Gas Insulated
• ZX family
• SafePlus

MV Air Insulated
• UniGear ZS family
• UniSec
• Advance® and Advance® 27 (ANSI)
• ReliaGear® ND (ANSI)
• SafeGear® and SafeGear® HD (ANSI)

Medium-voltage switchgear
and motor control

*Coming soon

Modbus/
RS-4

3.1  Power Distribution



70 G LO B A L R EFER EN CE A R CH ITEC T U R E

RETAIL & MALL

3

— 
Power Distribution
Power Management

Ethernet
M

od
bu

s 
IE

C
 6

18
50

TC
P/

IP

EKIP 
SIGNALLING 

MODBUS

Ekip UPMedium voltage
relay

Medium voltage
relay

Modbus IEC 61850
TCP/IP

Tmax XT

Tmax XT

Tmax XT

Emax 2

Tmax XT

Tmax XT

Tmax XT

Emax 2

Tmax XT

Tmax XT

Tmax XT

Emax 2 Cloud ABB Ability™ 

Internet network access

Supervision
system

EKIP SIGNALLING 
MODBUS

SwitchSwitchSwitchSwitchSwitch EKIP SIGNALLING 
MODBUS

CMS 700

CMS 700

Modbus TCP/IP

PLC AC500

Scheme of the energy management system 

3.1  Power Distribution
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Energy Management
Overview

Active
Energy

Active
Energy

Active
Energy

DCA
CSV Data 

Collection Agent

CSV

DCA
ODBC Data 

Collection Agent

SQL Server

DCA
BACnet Data 

Collection Agent

BACnet

DCA
Unitron Data 

Collection Agent

Unitron

NEXUS MATRIX

Cylon® BACnet Cylon® BACnet

Storage Server

DCA
Cloud Data 

Collection Agent

S
S

L/
T

LS

S
S

L/
T

LS
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S
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T

LS

S
S

L/
T

LS

S
S
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T

LS

SSL/TLS

Se
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e

A
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Active Energy

Store-A Mall-1 Store-B Mall-2 Store-C Mall-3 Store-D Mall-4 Store-E Mall-5 Store-F Mall-6

3.2  Energy Management
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Building Technical Network TCP/IP

Energy
Meter

Energy
Meter

EQmatic

Modbus RTU

16...32 meters

Store 1Electrical
Room

Sub
Distribution

Energy
Meter

MCBEnergy
Meter

EQmatic CMS-700
Open CTs 
on MCBs

Water

Gas

Water

Gas

Modbus RTU

16...32 meters

Store 2

EKIP-E +Hub CMS Bus

Nexus/Matrix-DCA

Billing

Monitoring

Analysis

AlarmsReports

Charting

Modbus 
TCP/IP

Modbus 
TCP/IP

Modbus 
TCP/IP

Modbus 
TCP/IP

Pulse to
M-Bus

Control Unit
SCU100

Existing
MCB

M4M Power 
Meter

Energy
Meter

Water

Gas

C
M

S 
B

us

— 
Energy Management
Multi Store Mgmt

Active Energy Manager (for NAM)

3.2  Energy Management
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Energy Management
Metering architecture

Building Technical Network TCP/IP

Energy
Meter

Energy
Meter

EQmatic

Water

Gas

Modbus RTU

16...32 meters

ZONE 2ZONE 1 ZONE 4

Energy
Meter

MCBEnergy
Meter

EQmatic

CMS-700
Open CTs on 
MCBs

Water

Gas

Modbus RTU

16...32 meters

ZONE 3

EKIP-E +Hub CMS Bus

Nexus/Matrix-DCA

Modbus TCP/IP Modbus TCP/IP

3.2  Energy Management
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Energy Management
Metering architecture 

Water

Gas

Water

Gas

Ethernet
Switch

CMS-700 +
Open CTs
on MCBs

EQmatic

Web
Server

EQ meter
M4M
Power 
Meter

EQ meter

EQ meter

Existing MCB

Ethernet
Switch

Web
Server

Existing MCB

Store 1 Store 2

Control Unit 
SCU100

Digital Modules
DM

Digital Modules
DM

C
M

S 
b

us

C
M

S 
b

us

M4M
Power 
Meter

WaterGas

Water

Gas

Auxiliary
Contacts 

Contactors 

Metering architecture 2

3.2  Energy Management
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Lighting Control
Overview

ABB Cylon® 
BMS System

ABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

HCL
Lighting Shade

Shade
Controller

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

Switch/Dim
Controller

HCL
Lighting

Switch Switch Switch

Presence Detector

Entrance
Area

Presence Detector

Basement

Supermarket

Control 
Room

Cinema

Facility Open
Space

Switch/Dim
Controller

Shade
Controller

HCL
Lighting Shade

HCL
Lighting

Presence Detector

Presence Detector

Shade

Shade
Controller

DALI
Controller

Tunable
white
D1m2Warm

DALI
Controller

Tunable
white
D1m2Warm

DALI
Controller

Tunable
white
D1m2Warm

Touch Screen Presence Detector Touch Screen

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

HCL
Lighting

Presence Detector

Shade

Shade
Controller

Switch/Dim
Controller

HCL
Lighting

DALI
Controller

Tunable
white
D1m2Warm

DALI
Controller

Tunable
white
D1m2Warm

Touch ScreenTouch Screen

3.3  Lighting Control
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Lighting Control
Room Automation

ENTRANCE

Curtains control Presence and light sensors Thermostats21°C Fancoil controlControl via
Smartphone/Panel

Air quality Lighting fixtures

21°C

21°C 21°C 21°C21°C

ABB

21°C 21°C21°C

Curtains control Presence and light sensors Thermostats21°C Fancoil controlControl via
Smartphone/Panel

Air quality Lighting fixtures

ABB

21°C 21°C21°C

Controllo Oscuranti Sensori di presenza e luminosità Termostati21°C Controllo Fancoil
Controllo tramite
Smartphone/Pannello Qualità aria Corpi illuminanti

Application example

3.3  Lighting Control
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Fan Coil Actuators

Entrance/atrium and lobby Gaming arena

KNX
cable

KNX
cable

KNX
cable

KNX
cable

Presence detectors

Fashion retail shopFood court

Presence detectors

Presence detectors

Open office

Presence 
detector

ActuatorsActuatorsActuatorPresence 
detector

SupermarketEnergy storage room

Presence detectors Actuators InterfaceInterface

Manager office

Presence detectors Comfort 
Touch

Interface

Control room

Presence detectors Interface

DALI Gateway SVS
Alim. KNX

Router
RTU 

MPLUS BUILDING

230

24

L-N

Energy storage room

Gateway DALISU/S30Router
RTU 

MPLUS BUILDING

230

24

L-N

Fan Coil Actuators

Mechanical room

Cinema

— 
Lighting Control
Indoor Environment Control

Control, automation and supervision of the enviroment

3.3  Lighting Control
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Shade

JRA/SX.X.X
Shading Controller

AC/S1.2.1
KNX to BACnet IP

SD.S x.x.x1-1D
Switch/Dimming Actuator

LED
Driver

Tenton® 
Thermostat
& keypads

Presence Detector

Busch 
Control Touch

HUE
Lighting

DG/S x.x.x
DALI Controller

Tunable White,
Human Centric Lighting (HCL)
Dim2Warm, RGB(W)

UD/S x.x.x
Universal Dimming Actuator

LED/Halogen
Lights

Touch Screen

Nexus/Matrix-DCA

Internet/Intranet Router/Firewall

CBXi-8R8-H

CBT-4T4-2U1R
CBT-STAT-H

CBT-STAT bus
FCU

Sensor bus

CBV-2U4-3T-N VAV

Sensor bus

Fusion Air

Fusion Air

AHU

EQ Meter

Energy Meter

Pulse 
to M-Bus

EQmatic

Water Gas

Ethernet, TCP/IP, BACnet/IP, FT/Net, XML, HTTP, Modbus® TCP

BACnet® MSTP

— 
Room Wiring & Control
Overview (EMEA, APAC)

Architecture for Multistore and Shop – EU, MEA and Asia

3.4  Room Wiring 
& Control
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Misc. Lighting HVAC

Refriogeration Temp. 
Monitoring

ReliaGear®
Panelboard

Emax 2

Indoor
Unit 1

eSCI
Site Controller

Customer Store
Router/Firewall
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Sales

Outdoor VFD

Security Interface 
Panel

Hot WaterUPS

Web Browser
For User Access

ENVOY
eBuilding Server

Router/
Firewall

Customer
Corporate
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#1

Customer Store
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Remote Local
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Firewall
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— 
Room Wiring & Control
Overview (North-America)

Architecture for Multistore and Shop – North America

3.4  Room Wiring 
& Control
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Room Wiring & Control
Audio integration

Audio Control with Busch-ControlTouch® and SONOS Speaker

Audio Control with Busch-ControlTouch® and SONOS Speaker

Ethernet/
Local Area Network

RoomTouch® KNX Busch-ControlTouch®

SONOS Speaker

Audio Gateway Audio Actuator, .....

3.4  Room Wiring 
& Control
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HVAC Control
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3.5  HVAC Control
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Emergency Lighting
DALI (EUR)

Reference Architecture

CU

CU

CU

RISER Stairwell

Stairwell

Stairwell

RISER

Power

DALI bus

3.6  Emergency Lighting
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— 
Emergency Lighting
DALI (EUR)

Reference Architecture

DALI Gateway
DG/S x.64.5.1

Ballst/Group X
Switch “ON”

Switch Actuator
SA/S

Switch “OFF”

Standby switch-off

All lights “OFF”

Supply voltage

DALI

3.6  Emergency Lighting
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Emergency Lighting
Nexus®Pro (NAM)

Reference Architecture

Nema4X and Steel

EML
Comm
module

EML
battery

EML
Charger

board

ABB Gateway Router ABB Cloud App

iOS
App

3.6  Emergency Lighting
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Emergency Lighting
Central Battery (UK, MEA)

Layout schematic - MXD4 substations

6°

2 °
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OffOn
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Control Room
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EMEX CBSEMEX CBS
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Connection from LON or BacNet

AC Power

Data

Local inputs

Max 5A (200 meters)

Max 5A (200 meters)

3.6  Emergency Lighting
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— 
Emergency Lighting
Central Battery (UK, MEA)

Layout schematic - MXC substations
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3.6  Emergency Lighting
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Emax
Tmax

breakers

SafeRing

Future chargers

EcoFlex

ESM

— 
EV Charging
Overview

Fleet Charging Ecoflex

3.7  EV Charging
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— 
EV Charging
Fleet charging

Destination DC chargers usually offer 
20-24kW in power rating, which falls 
efficiently between the typical 7-11kW 
charging power delivered by an AC 
charger yet below the 50kW to 350kW 
provided by public DC fast charging 
stations.

Terra DC wallbox is a futureproof 
investment supporting current and 
future EVs with high voltage charging, 
applicable to a wide variety of use 
cases, in an ultra-compact footprint, 
that is safe and reliable.

Main benefit
•	 Futureproof investment supporting 

current and future EVs with high 
voltage charging

•	 Space-savings with easy-to-install 
design

•	 Broad range of connectivity options
•	 Remote software updates

Destination DC offers a faster charging level than what AC chargers can typically achieve, but has a lower power, 
footprint, installation and investment cost than higher power DC fast charging systems often seen around metro 
regions and across highways. 

3.7  EV Charging



89 G LO B A L R EFER EN CE A R CH ITEC T U R E

RETAIL & MALL

3Reference Architecture

— 
Drives & Motors
Overview

ABB Cylon® Cloud AccessABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

FLX CBXi-8R8

variable
Speed Drive

variable
Speed Drive

Modbus RTU

variable
Speed Drive

variable
Speed Drive

BACnet MSTP

IP Level

3.8  Drives & Motors



90 G LO B A L R EFER EN CE A R CH ITEC T U R E

RETAIL & MALL

3

— 
Drives & Motors
Sensors and Variable Speed Drives

Supply & Exhaust 
Air Fan Starter Panel

Supply & Exhaust 
Air Fan Motor

Jet Fan
VSD

Jet Fan
Motors

Motor Health Sensor Motor Health Sensor

From Panel
To BMS

From Panel
To BMS

ABB
Ability
Application

ABB
Ability
Cloud

Smart 
sensor 

gateway

LAN/WI-FI/Cellular

Electrical Power 

BMS Connectivity

Data Connectivity

Fi
el

d 
La

ye
r

Ed
ge

 L
ay

er
M

an
ag

em
en

t 
La

ye
r

Reference Architecture with Smart Sensors and VFD

3.8  Drives & Motors



— 
Healthcare

4



92 G LO B A L R EFER EN CE A R CH ITEC T U R E

BMS Gateway

— 
Reference Architecture
Healthcare buildings

M
A

N
A

G
EM

EN
T 

LA
Y

ER
ED

G
E 

LA
Y

ER
FI

EL
D

 L
AY

ER

DIGITAL PLATFORM

LOCAL 
SUPERVISION

Cloud 
Platform

1° PARTY APPS
•	 Energy Management
•	 Asset Management
•	 Emergency Lighting
•	 Room & Building Control

3° PARTY APPS
•	 API
•	 Open Architecture
•	 Specialized Apps
•	 Subcription Services

Network backbone

1° PARTY SUPERVISION SYSTEM
•	 Local Supervisor
•	 BMS
•	 HVAC, Drives & Motors, 
    Room, Lighting Control
•	 Energy management
•	 Emergency Lighting

3° PARTY
SUPERVISION 
SYSTEM

ACCESS 
CONTROL

VIDEO 
MONITORING

FIRE & 
SAFETY 

Drives & Motors 
Gateway

Emergency 
Lightning Gateway

POWER 
DISTRIBUTION

•	 Circuit Breaker
•	 Panel
•	 MV Relay
•	 LV Switchgear
•	 Uninterruped     

Power Supply
•	 Transformer
•	 Sub  

Distribution  
Panel

•	 Consumer Units
•	 Invertor
•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

EV CHARGING

•	 Car Charger
•	 Bus Charger
•	 Fleet Charger

ENERGY 
MANAGEMENT

•	 Sub-Meter
•	 Water Meter
•	 Gas Meter

HVAC 
CONTROL

•	 AHU & FAHU
•	 Chiller
•	 Boiler
•	 Fan Coil Unit
•	 VAV
•	 VRV
•	 Split Units
•	 Heat Pump
•	 Booster Pump
•	 Circulation Pump
•	 Fire Pump
•	 Touch Screen
•	 Thermostat
•	 Temperature Sensor
•	 Humidity Sensor 
•	 VOC Sensor
•	 CO2 Sensor
•	 Occupany Sensor
•	 UV treatment

DRIVES & 
MOTORS

•	 Variable Speed Drive
•	 Motor
•	 Smoke extraction 

motor
•	 Low Volatge Motor
•	 Wireless Condition 

Monitoring Sensor 

LIGHTING  
CONTROL

•	 ON/OFF Controller
•	 DALI Dimmer
•	 Direct Dimmer
•	 Low Voltage Dimmer
•	 Occupancy sensor
•	 Timer
•	 Brightness Sensor
•	 Shades / Blinds / 

Curtain Controller
•	 Passive infrared sensor

EMERGENCY 
LIGHTING

•	 Exit pictogram
•	 Self Contained Light
•	 Self Contained DALI 

Light
•	 Central Battery System
•	 Eplosion Proof Lighting
•	 Street, Highway & 

Amenity Lighting 
•	 Airfield Lighting

ABB OFFERING

APPLICATION 
INTERFACE

INTEGRATION OFFERING

HEALTHCARE

•	 Scene Switch 
•	 Room Controller
•	 Occupancy Sensor
•	 Touch Panel
•	 Multimedia Control
•	 Socket Outlet
•	 Micro switch
•	 Multimedia Connector
•	 USB Power Adaptor 
•	 Proximity Swith
•	 Thermostat

ROOM WIRING 
&  CONTROL



93 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Healthcare Reference Architecture
Application details

4



94 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Power Distribution
Overview 

Healthcare Center

GYM
Office

GYM
Office

P Wards
1010

P Wards
1001

General
Ward 120

General 
Ward 1

Front
Desk

Circulation
Space

Service
Area

Medical
Rooms

Treatment
Units

Pharmacy

FL
O

O
R 

10
FL

O
O

R 
1

G
N

D
 F

LO
O

R

HVAC

Main LV SWB

UPS Parking EV charger

LV Generator

UPSMain LV SWBMV

LV Generator

Emergency

Emergency

Emergency GYM
Office

GYM
Office

P Wards
1010

P Wards
1001

General
Ward 120

General 
Ward 1

Front
Desk

Circulation
Space

Service
Area

Medical
Rooms

Treatment
Units

Pharmacy

FL
O

O
R 

10
FL

O
O

R 
1

G
N

D
 F

LO
O

R

HVAC

Main LV SWB

UPS Parking EV charger

LV Generator

Emergency

Emergency

Emergency

HOSPITAL PAVILION 1 HOSPITAL PAVILION 2

Utility
Substation

HOSPITAL TECHNICAL CENTER SUBSTATION

4.1  Power Distribution



95 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Power Distribution
Main Distribution Board 

LV Switch Gear

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax

Tmax Tmax Tmax

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Tmax 
XT

Gateway to
SCADA

4.1  Power Distribution



96 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Power Distribution
Sub distribution Panel

Tmax XT7

TruONE

TruONE

To Gateway SCADA

4.1  Power Distribution



97 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

Medium Voltage/
Low Voltage Power Distribution

Main Distribution

Sub
Distribution

Group 0

Sub
Distribution

UPS

Group 1
Group 2

L N

Nurse Station

Remote Signaling Panel

Supervision

Insulation Monitoring 
Device

Medical Insulating
Tranformer

IT Medical Switchboard Group 2 Medical Location

— 
Power Distribution
ITM Switchboard

4.1  Power Distribution



98 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Power Distribution
Uninterrupted Power Supply

Battery
Charger

Rectifier Static bypass
switch

Internal
Manual
Maintenance
bypass
switch

Input
isolator

Bypass
isolator

Inverter

Input
mains
supply

UPS output to critical load

Bypass
mains
supply

UPS system

LO
G

IC
D

ISPLAY

4.1  Power Distribution



99 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Power Distribution
Edge Layer 

Industrial Edge Gateway

ABB Ability™ Edge
Industrial Gateway

Local network Cloud platform

SACE Tmax XT SACE Tmax XT

M4M

SACE Emax2

SACE Emax2 SACE Emax2

Control unit
System pro M®
compact InSite

SACE Emax2

M4M

Automatic Transfer Switch

M4M

HVAC Non-medical
areas

SACE Tmax XT SACE Tmax XT SACE Tmax XT
DIN rail protection 

& accessories
Energy meters

& power meters
Digital

input/output signals
Control

G

Relion® 615 series SWICOM IT medical 
switchboard

Medioum-voltage switchgear

Utility supply

Low-voltage switchgear Sub-distribution board

Loads Group 2Loads Group 1

UPS

4.1  Power Distribution



100 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Energy Management
Overview

Active
Energy

Active
Energy

Active
Energy

DCA
CSV Data 

Collection Agent

CSV

DCA
ODBC Data 

Collection Agent

SQL Server

DCA
BACnet Data 

Collection Agent

BACnet

DCA
Unitron Data 

Collection Agent

Unitron

NEXUS MATRIX

Cylon® BACnet Cylon® BACnet

Storage Server

DCA
Cloud Data 

Collection Agent

S
S

L/
T

LS

S
S

L/
T

LS

S
S

L/
T

LS

S
S

L/
T

LS

S
S

L/
T

LS

SSL/TLS

Se
rv

ic
e

A
cc

es
s

Si
te

Active Energy

Overall scheme

4.2  Energy Management



101 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Energy Management
Metering architecture

4.2  Energy Management



102 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Lighting Control
Overview

ABB Cylon® 
BMS System

ABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

HCL
Lighting Shade

Shade
Controller

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

Switch/Dim
Controller

HCL
Lighting

Switch Switch Switch

Presence Detector

Front
Desk

Presence Detector

Circulation 
Spaces & Car Park
Module 1 

Switch/Dim
Controller

Shade
Controller

HCL
Lighting Shade

HCL
Lighting

Presence Detector

Specialist 
M&E 
Services 
Module 9

Presence Detector

Shade

Shade
Controller

Service 
Areas 
Module 7

Touch Screen

Touch Screen

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

Switch/Dim
Controller

HCL
Lighting

HCL
Lighting

Presence Detector

Specialist 
Support 
Module 6

Presence Detector

Shade

Shade
Controller

General 
M&E, 
Module 8

Switch/Dim
Controller

HCL
Lighting

Touch Screen

4.3  Lighting Control



103 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

HOSPITAL

21°C 21°C21°C

Curtains control Presence and light sensors Thermostats21°C Fancoil controlControl via
Smartphone/Panel

Air quality Lighting fixtures

Application example

— 
Lighting Control
Room Automation



104 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

Fan Coil Actuators

Birthing Unit
High dependency 

units

KNX
cable

KNX
cable

KNX
cable

KNX
cable

Presence detectors

Cardiac UnitPre & post operation wards

Presence detectors

Presence detectors

Coronary Care Unit

Presence 
detector

ActuatorsActuatorsActuatorPresence 
detector

Operating theatresFloor switchboard

Presence detectors Actuators InterfaceInterface

Acceptance

Presence detectors Comfort 
Touch

Interface

Specialist therapy

Presence detectors Interface

DALI Gateway SVS
Alim. KNX

Router
RTU 

MPLUS BUILDING

230

24

L-N

Floor switchboard

Gateway DALISU/S30Router
RTU 

MPLUS BUILDING

230

24

L-N

Fan Coil Actuators

Diagnostic Centre

High dependency 
Care

— 
Lighting Control
Indor Environment Control



105 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Room Wiring & Control
Overview

Central Server

Hospital Integration System 

Wardroom
1

Wardroom
2

Room XWardroom
100

BMS

Nurse Calling

Access Control

IPTV

Secure IP-to-Room Connection Multi Protocols



106 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Room Wiring & Control
General Ward

I/O
Controller

Conventional
Accessories

Air Quality
Sensor

Presence 
Detector

Fan Coil
Controller

KNX



107 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Room Wiring & Control
General Ward

CBXi
Controller

Conventional
Accessories

Air Quality
Sensor

Presence 
Detector



108 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Room Wiring & Control
Premium Ward

Room
Controller

Conventional
Accessories

XXXXXXXX

Air Quality
& Switch Sensor

Presence 
Detector

Room Touch

LED
Dimmer



109 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
HVAC Control

Sp
ec

ia
lis

t 
M

&
E 

Se
rv

ic
es

 M
od

ul
e 

9
Sp

ec
ia

lis
t 

M
&

E 
Se

rv
ic

es
 M

od
ul

e 
9

Roof

Ethernet, TCP/IP, BACnet/IP, FT/Net,  XML, HTTP, Modbus® TCP

FLX-16DI FLX-4R4-HFLX-8R8CBXi-8R8-HFLX-16DI FLX-4R4-HFLX-8R8FBXi-X256

INTEGRA™
IT8000

AHU AHU

eXplore eXplore

Remote Web Browser,
Mobile Applications and Tools

eXplore eXplore eXplore
INTEGRA™ 
Supervisor

MOD MOD MOD MOD

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R CBT-4T4-2U1RCBT-4T4-2U1R

CBT-4T4-2U1R CBT-4T4-2U1R

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
Fan Fan Fan Fan Fan

CBT-STAT bus

CBT-4T4-2U1R

FCU

CIS
CBT-4T4-2U1R

FCU
CBT-STAT bus

eVCO

eV

eV

eV

B
A

C
ne

t®
 

M
ST

P

B
A

C
ne

t®
 

M
ST

P

(total 16 fancoils) 

(total 16 fancoils) 

Se
rv

ic
e 

A
re

as
 

M
od

ul
e 

7
C

ir
cu

la
ti

on
 S

pa
ce

s 
&

 C
ar

 P
ar

k
Fr

on
t 

D
es

k

Modbus RTU



110 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Emergency Lighting
DALI (EUR)

CU

CU

CU

RISER Stairwell

Stairwell

Stairwell

RISER

Power

DALI bus



111 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

Emergency converter

Ballast

DALI

Ballast/group X
Switch “ON”

DALI Gateway
DG/S x.64.5.1

Switch
Actuator
SA/S

Switch “OFF”

All lights “OFF”

Supply voltage

Standby switch-off

— 
Emergency Lighting
DALI (EUR)

DALI Emergency Lighting with “Standby switch-off”



112 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Emergency Lighting
Nexus®Pro (NAM)

Nema4X and Steel

EML
Comm
module

EML
battery

EML
Charger

board

ABB Gateway Router ABB Cloud App

iOS
App



113 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Emergency Lighting
Central Battery (UK, MEA)

Ethernet BACnet IP

Internet/Intranet
Router/Firewall

EMEX CBS



114 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
EV Charging
Fleet charging

Terra DC 
Wallbox 

Terra HVC-C 

Monitoring Planning 

Distribution 
board

 

MV Board

Transformer

Energy storage on-site 

 
Circuit breaker

Circuit 
Breaker

Switches  

Surge 
Protection 
Device

Data 
Optimization

ConnectivityDC Fast Charging

Bus Depot 
Charging

 



115 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
EV Charging
Car charging

Monitoring Planning 

Distribution 
board

 

MV Board

Transformer

Energy storage on-site 

 
Circuit breaker

Circuit 
Breaker

Switches  

Surge 
Protection 
Device

Terra DC 
Wallbox 

DC Fast 
Charging

Terra AC 
Wallbox 

Data 
Optimization

Connectivity



116 G LO B A L R EFER EN CE A R CH ITEC T U R E

HEALTHCARE

4

— 
Drives & Motors

ABB Cylon® Cloud AccessABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

FLX CBXi-8R8

variable
Speed Drive

variable
Speed Drive

Modbus RTU

variable
Speed Drive

variable
Speed Drive

BACnet MSTP

IP Level

4.8  Drives & Motors



— 
Educational

5



118 G LO B A L R EFER EN CE A R CH ITEC T U R E

— 
Reference Architecture
Educational

M
A

N
A

G
EM

EN
T 

LA
Y

ER
ED

G
E 

LA
Y

ER
FI

EL
D

 L
AY

ER

DIGITAL PLATFORM

LOCAL 
SUPERVISION

Cloud 
Platform

1° PARTY APPS
•	 Energy Management
•	 Asset Management
•	 Emergency Lighting
•	 Room & Building Control

3° PARTY APPS
•	 API
•	 Open Architecture
•	 Specialized Apps
•	 Subcription Services

Network backbone

1° PARTY SUPERVISION SYSTEM
•	 Local Supervisor
•	 BMS
•	 HVAC, Drives & Motors, 
    Room, Lighting Control
•	 Energy management
•	 Emergency Lighting

3° PARTY SUPERVISION 
SYSTEM

ACCESS 
CONTROL

VIDEO 
MONITORING

FIRE & 
SAFETY 

Energy Gateway

BMS Gateway Emergency 
Lightning Gateway

POWER 
DISTRIBUTION

•	 Circuit Breaker
•	 Panel
•	 MV Relay
•	 LV Switchgear
•	 Uninterruped     

Power Supply
•	 Transformer
•	 Sub  

Distribution  
Panel

•	 Consumer Units
•	 Invertor
•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

EV CHARGING

•	 Car Charger
•	 Bus Charger
•	 Fleet Charger

ENERGY 
MANAGEMENT

•	 Sub-Meter
•	 Water Meter
•	 Gas Meter

HVAC 
CONTROL

•	 AHU & FAHU
•	 Chiller
•	 Boiler
•	 Fan Coil Unit
•	 VAV
•	 VRV
•	 Split Units
•	 Heat Pump
•	 Booster Pump
•	 Circulation Pump
•	 Fire Pump
•	 Touch Screen
•	 Thermostat
•	 Temperature Sensor
•	 Humidity Sensor 
•	 VOC Sensor
•	 CO2 Sensor
•	 Occupany Sensor
•	 UV treatment

LIGHTING  
CONTROL

•	 ON/OFF Controller
•	 DALI Dimmer
•	 Direct Dimmer
•	 Low Voltage Dimmer
•	 Occupancy sensor
•	 Timer
•	 Brightness Sensor
•	 Shades / Blinds / 

Curtain Controller
•	 Passive infrared sensor

EMERGENCY 
LIGHTING

•	 Exit pictogram
•	 Self Contained Light
•	 Self Contained DALI 

Light
•	 Central Battery System
•	 Eplosion Proof Lighting
•	 Street, Highway & 

Amenity Lighting 
•	 Airfield Lighting

Drives & Motors Gateway

DRIVES & 
MOTORS

•	 Variable Speed Drive
•	 Motor
•	 Smoke extraction 

motor
•	 Low Volatge Motor
•	 Wireless Condition 

Monitoring Sensor 

•	 Scene Switch 
•	 Room Controller
•	 Occupancy Sensor
•	 Touch Panel
•	 Multimedia Control
•	 Socket Outlet
•	 Micro switch
•	 Multimedia Connector
•	 USB Power Adaptor 
•	 Proximity Swith
•	 Thermostat

ROOM WIRING 
&  CONTROL

ABB OFFERING

APPLICATION 
INTERFACE

INTEGRATION OFFERING

EDUCATIONAL



119 G LO B A L R EFER EN CE A R CH ITEC T U R E

EDUCATIONAL

5

— 
Educational Reference Architecture
Application details

5



120 G LO B A L R EFER EN CE A R CH ITEC T U R E

EDUCATIONAL

5

— 
Power Distribution
Overview

HV/MV
transformer

Gas or diesel engines 
0.5-2 MW each

Optional renewables, 
fuel cells, etc.

Automatic transfer
switching 

Automatic transfer
switching 

HV/MV
transformer

MV
switchgear

HV/MV
transformer

MV MCC

C
en

tr
al

 U
ti

lit
ie

s 
Pl

an
t

C
en

tr
al

 U
ti

lit
ie

s 
Pl

an
t

Chiller Sub...xN

HV/MV
padmount

transformer

LV
switchgear

C
am

pu
s 

B
ui

ld
in

gs

Secondary Sub...xN

Energy Storage
System LV option

Rooftop renewable
generation option

HV/MV
padmount

LV
switchgearC

am
pu

s 
Pa

rk
in

g

Secondary Sub...xN

EV charging option

Canopy or garage rooftop
renewable generation option

5.1  Power Distribution



121 G LO B A L R EFER EN CE A R CH ITEC T U R E

EDUCATIONAL

5

— 
Power Distribution
Edge Layer

ABB Ability™ Edge
Industrial Gateway

Local network Cloud platform

SACE Tmax XT SACE Tmax XT

M4M

SACE Emax2

SACE Emax2 SACE Emax2

Control unit
System pro M®
compact InSite

SACE Emax2

M4M

Automatic Transfer Switch

M4M

HVAC Non-medical
areas

SACE Tmax XT SACE Tmax XT SACE Tmax XT
DIN rail protection 

& accessories
Energy meters

& power meters
Digital

input/output signals
Control

G

Relion® 615 series SWICOM

Medioum-voltage switchgear

Utility supply

Low-voltage switchgear Sub-distribution board

Loads Group 2Loads Group 1

UPS

5.1  Power Distribution



122 G LO B A L R EFER EN CE A R CH ITEC T U R E

EDUCATIONAL

5

Ethernet

M
od

bu
s 

IE
C

 6
18

50
TC

P/
IP

EKIP 
SIGNALLING 

MODBUS

Ekip UPMedium voltage
relay

Medium voltage
relay

Modbus IEC 61850
TCP/IP

Tmax XT

Tmax XT

Tmax XT

Emax 2

Tmax XT

Tmax XT

Tmax XT

Emax 2

Tmax XT

Tmax XT

Tmax XT

Emax 2 Cloud ABB Ability™ 

Internet network access

Supervision
system

EKIP SIGNALLING 
MODBUS

SwitchSwitchSwitchSwitchSwitch EKIP SIGNALLING 
MODBUS

CMS 700

CMS 700

Modbus TCP/IP

PLC AC500

— 
Power distribution 
Power Management 

5.1  Power Distribution



123 G LO B A L R EFER EN CE A R CH ITEC T U R E

EDUCATIONAL

5

Battery
Charger

Rectifier Static bypass
switch

Internal
Manual
Maintenance
bypass
switch

Input
isolator

Bypass
isolator

Inverter

Input
mains
supply

UPS output to critical load

Bypass
mains
supply

UPS system

LO
G

IC
D

ISPLAY

— 
Power Distribution
Uninterrupted Power Supply

5.1  Power Distribution
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Energy Management 
Multi Zone Mgmt
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Modbus RTU
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EQmatic
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Water
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Modbus RTU
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EKIP-E +Hub CMS Bus
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Modbus TCP/IP Modbus TCP/IP

Active Energy Manager (for NAM)

5.2  Energy Management 
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Lighting control
Overview

ABB Cylon® 
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Capacitive Touch Screen
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to BACnet IP

Switch/Dim
Controller
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HCL
Lighting

Switch Switch Switch

Presence Detector

Classroom

Presence Detector
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5.3  Lighting Control
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SCHOOL

21°C 21°C21°C

Curtains control Presence and light sensors Thermostats21°C Fancoil controlControl via
Smartphone/Panel

Air quality Lighting fixtures

Application example

— 
Lighting control
Room Automation

5.3  Lighting Control
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cable

KNX
cable

Presence detectors

LibrariesScience facilties

Presence detectors

Presence detectors

Cafeteria

Presence 
detector
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— 
Lighting control
Indoor Environment Control

5.3  Lighting Control
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— 
Room Wiring & Control

5.4  Lighting Control
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— 
HVAC Control

5.5  HVAC Control
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— 
Emergency Lighting
DALI (EUR)

CU

CU

CU

RISER Stairwell

Stairwell

Stairwell

RISER

Power

DALI bus

5.6  Emergency Lighting
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— 
Emergency Lighting
Nexus®Pro (NAM)

Nema4X and Steel

EML
Comm
module

EML
battery

EML
Charger

board

ABB Gateway Router ABB Cloud App

iOS
App

5.6  Emergency Lighting
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— 
Emergency Lighting
Central Battery (UK, MEA)

Ethernet BACnet IP

Internet/Intranet
Router/Firewall

EMEX CBS

5.6  Emergency Lighting
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— 
EV Charging
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breakers

SafeRing

Future chargers
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ESM

Fleet Charging Ecoflex 

5.7  EV Charging
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Drives & Motors
Overview

ABB Cylon® Cloud AccessABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

FLX CBXi-8R8

variable
Speed Drive

variable
Speed Drive

Modbus RTU

variable
Speed Drive

variable
Speed Drive

BACnet MSTP

IP Level

5.8  Drives & Motors
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Supply & Exhaust 
Air Fan Starter Panel

Supply & Exhaust 
Air Fan Motor

Jet Fan
VSD

Jet Fan
Motors

Motor Health Sensor Motor Health Sensor

To Panel
To Panel

ABB Cylon
Controller

ABB
Aspect

ABB
Ability
Application

ABB
Ability
Cloud

Smart 
Sensor 

Gateway

BACnet®/IP

LAN/WI-FI/Cellular

Modbus/MSTP

Solution - Motor with DOL starter Solution - Motor with VSD starter

Hardwire Connection

BMS Connectivity

IOT Connectivity

— 
Drives & Motors
Sensors and Variable Speed Drives

5.8  Drives & Motors
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Cloud 
Platform

1° PARTY APPS
• Energy Management
• Asset Management
• Emergency Lighting
• Room & Building Control

3° PARTY APPS
• API
• Open Architecture
• Specialized Apps
• Subcription Services

IP Network

Ability Asset &
Energy Manager

 

Power Gateway

BMS Gateway

Aspect
Enterprise

Ability
Condition
Monitoring

ZEE600 
SCADA

EV CHARGING

• Car Charger
• Bus Charger
• Fleet Charger

ENERGY 
MANAGEMENT

• Sub-Meter
• Water Meter
•
•
 Gas Meter
 Fuel Meter

• BTU Meter

HVAC 
CONTROL

• AHU & FAHU
• Chiller
• Boiler
• Fan Coil Unit
• VAV
• VRV &
• Split Units
• Heat Pump
• Booster Pump
• Circulation Pump
 • Touch Screen

• Thermostat
• Temperature Sensor
• Humidity Sensor 
• VOC Sensor
• CO2 Sensor
• Occupany Sensor
• UV treatment

LIGHTING  
CONTROL

• ON/OFF Controller
• DALI Dimmer
• Direct Dimmer
• Low Voltage Dimmer
• Occupancy sensor
• Timer
• Brightness Sensor
• Shades / Blinds / 

Curtain Controller
• Passive infrared sensor

EMERGENCY 
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• Panel
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• Uninterruped    
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• Transformer
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 Panel
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• Utility Meter
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POWER 
DISTRIBUTION

• Circuit Breaker
• Control Panel
• MV Relay
• LV Switchgear
• Uninterruped    
• Power Supply
• Transformer
•  Distribution 

 Panel
• Power Quality
• Utility Meter
• Solar Panel
• Automated

• Grid Monitoring
 transfer switch

DRIVES & 
MOTORS

• Variable Speed Drive
• Motor
• Smoke extraction 

motor
• Low Volatge Motor
• Wireless Condition 

Monitoring Sensor 

Building 
Edge Gateway

(under development) 

EVCI Gateway D&M Gateway

• Scene Switch
• Room Controller
• Occupancy Sensor
• Touch Panel
• Multimedia Control
• Socket Outlet
• Micro switch
• Multimedia Connector
• USB Power Adaptor
• Proximity Swith
• Thermostat

ROOM WIRING 
&  CONTROL

ACCESS 
CONTROL

VIDEO 
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Automated Parking
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Intercom
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PoE Switch
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Manual call point
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— 
Reference Architecture
Infrastructure

ABB OFFERING

APPLICATION 
INTERFACE

INTEGRATION OFFERING

INFRASTRUCTURE
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MV
Generation

HV
Transmission

HV/MV
Transformer

MV
Switchgear

HV/MV Substation

MV Switchgear

MV 
Switchgear

Renewables and storage

MV Loads

HV/MV 
Transformer

MV Distribution

MV/LV Substation

Renewables and storage

LV Loads

LV sub-distrib.
Switchgear

LV Motor
Control Center

LV main distrib.
Switchgear

LV Distribution

Digital solutions for 
automation and control

Digital solutions for 
asset management

HV Medium-Voltage Low Voltage

— 
Power Distribution
Overview

General topology diagram

6.1  Power Distribution
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Backup Generator Backup Generator

G G

From Grid From Grid (220)

33/11 kV
Transformer

33/11 kV
Transformer

33/11 kV
Transformer

33/11 kV
Transformer

11 kV Primary SS 11 kV Primary SS

AIS Secondary Substation (11 kV) AIS Secondary Substation (11 kV) AIS Secondary Substation (11 kV)11 kV DG Panel

MV
Motors

CRAC
UnitCapacitor

Bank
Capacitor

Bank
AHFUPS

UPS DB AHUAHF AHU

Capacitor
Bank

AHF Lighting Cooling Tower

Elevator
Lighting

Emergency
Lighting

ELV
Systems

Backup Generator

G11 kV/440 V
Transformer

11 kV/440 V
Transformer

11 kV/440 V
Transformer

11 kV/440 V
Transformer

Solar
Panels

MV Chillers

Final
DB

Pumps Capacitor
Bank

AHF Lighting

Final
DB

Pumps

Grid Incomer 33/11 kV Utility Substation33 kV MRS

— 
Power Distribution
Overview

Single line diagram - typical 01

6.1  Power Distribution
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— 
Power Distribution
Edge Layer

ABB Ability™ Edge
Industrial Gateway

Local network Cloud platform

Modbus RS-485 Modbus TCP

LA
N

Switch
disconnector fuses

SlimLine XR Gold

Molded case
circuit breaker

Tmax XT
Tmax T

Energy
Meters

Energy management
Pro M Insiyte

Air circuit breaker
SACE New Emax

Protection relay
Relion series*

Energy analyzer
EQmatic

Arc Flash Active
Protection

TVOC-2

Grid feeding
monitoring relays

CM-UFD

Multi channel meter
CMS700

Network analyzer
M4M

Air circuit breaker
SACE Emax 2

SACE New Emax

UPS and power
conditioning

PCS*, DPA*, PDU*

Condition 
monitoring
SWICOM*

Digital Unit
Ekip UP

water

gas

temp

Low-voltage distribution enclosures, switchgear and motor control

• NeoGear
• MNS family
• MNS Compact
• System Pro E Power
• ReliaGear LV SG (ANSI)
• ReliaGear LV MCC (ANSI)
• ReliaGear LV SB (ANSI)
• Entellisys (ANSI)*

MV Gas Insulated
• ZX family
• SafePlus

MV Air Insulated
• UniGear ZS family
• UniSec
• Advance® and Advance® 27 (ANSI)
• ReliaGear® ND (ANSI)
• SafeGear® and SafeGear® HD (ANSI)

Medium-voltage switchgear
and motor control

*Coming soon

Modbus/
RS-4

6.1  Power Distribution



143 G LO B A L R EFER EN CE A R CH ITEC T U R E

INFRASTRUCTURE

6
ZEE600 
Secondary Server
(Backup Server)

ZEE600 
Primary Server

(Main Server)
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Switch
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Converter

Network
Switch

Fiber Optics
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TP Baggage
Handling System

AC PLC

Network
Switch

ZX GIS UniGear AIS

Network
Switch

UniGear AISSafePlus GIS

Network
Switch
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Switch

MV VSD Relion Relay

Network
Switch

Emax 2 Tmax XT

Network
Switch

Relion 
Relay

Control Systems Primary MV Switchgear Secondary MV Switchgear MV VSD & P&C Relays MNS MCC & PCC Intelligent Circuit Breakers

Fiber Optics n/w TCP/IP Modbus TCP IEC 61850 OPC UA

— 
Power Distribution
Protection and Control

6.1  Power Distribution
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3 phse system, 400V, 50Hz

Essential solution Enhanced solution Advanced solution

MMS
MO165

XT4 MA
MCCB

MMS
MO165

MMS
MO165

OS switch
fuse unit

Optional
AF
contactors

PSTX
sofstarter

Motor
Controller
UMC100.3

AF
contactors

Thermal 
OLR

AF
contactors

AF
contactors

Thermal
overload
relay

Thermal
overload
relay

Compressor
1

Compressor
2

Compressor
1

Compressor
2

Compressor

3-phase
monitoring

relay

PTC sensor
Thermistor

relay

AF
contactors

Motor rating 0.06 up to 560 kW Motor rating 0.06 up to 560 kW Motor rating 0.06 up to 1200* kW

Power circuit
Control circuit

* 1200 kW for Softstarter connected in inside delta

Switch
Disconnector

— 
Power Distribution
Motor starting and protection for HVAC

Water Cooled Chillers

6.1  Power Distribution
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3 phse system, 400V, 50Hz Offerings for motor rating 0.06 up to 1200* kW

MMS for
transformer
protection

MMS
MO165

Motor
Controller
UMC100.3

OS switch
fuse unit

Optional
AF
contactors
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sofstarter

Compressor
1

Compressor
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AF
contactors
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Disconnector
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MS...
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Emergency
stop

Fan
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Fan
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Fan
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Fan
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Fan
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Fan
7
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8

Condenser Fans DOL starter Condenser Fans DOL starter

Power circuit
Control circuit

* 1200 kW for Softstarter connected in inside delta

— 
Power Distribution
Motor starting and protection for HVAC

Air Cooled Chillers

6.1  Power Distribution
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Circuit Breaker

Uninterrupted
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EV Charger

Telecom

IT Infra

Connectivity

— 
Power Distribution
Uninterrupted Power Supply

Power Backup and Voltage Conditioning

6.1  Power Distribution
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— 
Power Distribution
Lighting Power Distribution

6.1  Power Distribution
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— 
Energy Management
Overview

Energy & Asset Manager - typical 02

6.2  Energy Management
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— 
Energy Management
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6.2  Energy Management



150 G LO B A L R EFER EN CE A R CH ITEC T U R E

INFRASTRUCTURE

6

Building Technical Network TCP/IP

Energy
Meter

Energy
Meter

EQmatic

Modbus RTU

16...32 meters

Electrical Room Gymnasium & Swimming Pool Car Park Area Sub Distribution Lobby & Stair Area

Energy
Meter

MCBEnergy
Meter

EQmatic CMS-700
Open CTs 
on MCBs

Water

Gas

Water

Gas

M Bus Meter

16...32 meters

EKIP-E +Hub CMS Bus

Nexus/Matrix-DCA

Billing

Monitoring

Analysis

AlarmsReports

Charting

Modbus 
TCP/IP

Modbus 
TCP/IP

Modbus 
TCP/IP

Modbus 
TCP/IP

Pulse to
M-Bus

Control Unit
SCU100

Existing
MCB

M4M Power 
Meter

Energy
Meter

Water

Gas

C
M

S 
B

us

— 
Energy Management
Metering Architecture

6.2  Energy Management
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Lighting Control
Overview
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3 phse system, 400V, 50Hz Offerings for motor rating 0.06 up to 560 kW

MMS for
transformer
protection

Switch
Disconnector

MMS
MS...

MMS
MS...

Control transformer

Main
controller

On/Off
control

Emergency
stop

Fan
1

Compressor
1

Fan
2

Fan
3

Fan
4

Condenser Fans DOL starter

Power circuit
Control circuit

MMS
MS...

MMS
MS...

Fan
5

Fan
6

Fan
7

Fan
8

Condenser Fans DOL starter

Tmax XT
 MA
MCCB

AF
contactors

Thermal 
OLR

Star/delta
timer

Interface
relay

Compressor
2

Tmax XT
 MA
MCCB

AF
contactors

Thermal 
OLR

— 
Power Distribution
Motor starting and protection for HVAC

ABB’s solution for motor Starting and Protection  (Air Cooled Chillers)

7.1  Power Distribution
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3 phse system, 400V, 50Hz Offerings for motor rating 0.06 up to 1200* kW

MMS for
transformer
protection

MMS
MO165

Motor
Controller
UMC100.3

OS switch
fuse unit

Optional
AF
contactors

PSTX
sofstarter

Compressor
1

Compressor
2

AF
contactors

Switch
Disconnector

MMS
MS...

MMS
MS...

MMS
MS...

Control transformer

Main
controller

On/Off
control

Emergency
stop

Fan
1

Fan
2

Fan
3

Fan
4

Fan
5

Fan
6

Fan
7

Fan
8

Condenser Fans DOL starter Condenser Fans DOL starter

* 1200 kW for Softstarter connected in inside delta

Interface
relay

Power circuit
Control circuit

— 
Power Distribution
Motor starting and protection for HVAC

ABB’s Advanced solution for motor starting (Air Cooled Chillers)

7.1  Power Distribution
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7Active Energy Manager (for NAM)

— 
Energy Management
Overview

Active
Energy

Active
Energy

Active
Energy

DCA
CSV Data 

Collection Agent

CSV

DCA
ODBC Data 

Collection Agent

SQL Server

DCA
BACnet Data 

Collection Agent

BACnet

DCA
Unitron Data 

Collection Agent

Unitron

NEXUS MATRIX

Cylon® BACnet Cylon® BACnet

Storage Server

DCA
Cloud Data 

Collection Agent

S
S

L/
T

LS

S
S

L/
T

LS

S
S

L/
T

LS

S
S

L/
T

LS

S
S

L/
T

LS

S
S

L/
T

LS

SSL/TLS

Se
rv

ic
e

A
cc

es
s

Si
te

Active Energy

Factory - 01 Warehouse Head Quarter Remote Site Logistic Center Retail Centers

7.2  Energy Management
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Building Technical Network TCP/IP

Energy
Meter

Energy
Meter

EQmatic

Modbus RTU

16...32 meters

Industrial
Machine

Electrical
Room

Charging
Infrastructure

Water

Gas

Solar PV

Industrial Edge
Gateway

Water MeterEnergy MeterCMS-660

Nexus/Matrix-DCA

Billing

Monitoring

Analysis

AlarmsReports

Charting

Modbus 
TCP/IP

Modbus 
TCP/IP

Modbus 
TCP/IP

Modbus TCP/IP
OPC UA Modbus 

Manufacturing 
Processing Lines

— 
Energy Management
Metering architecture

7.2  Energy Management
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CMS-660
+ open-core sensors

Combiner box Supervisory

Switch
Disconnector

Surge Protection
Device

Fuse
Disconnector

PV String

BMS /SCADA

Inverter

Current, temperature

SPD, Switch
Disconnector status

Power

RS485 cable

Digital Inputs

CMS bus

— 
Energy Management
Renewables monitoring

Scenario 1: string monitoring of commercial installations

7.2  Energy Management
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CMS-660
+ open-core sensors

Combiner box

Combiner box

Combiner box

Combiner box

Switch
Disconnector

Surge Protection
Device

Fuse
Disconnector

PV String

BMS /SCADA

Inverter

Voltage
reference

Current, temperature

SPD, Switch
Disconnector status

Power

RS485 cable

Digital Inputs

CMS bus

— 
Energy Management
Renewables monitoring

Scenario 2: Largescale solar PV installation  (individual string monitoring)

7.2  Energy Management



181 G LO B A L R EFER EN CE A R CH ITEC T U R E

MANUFACTURING

7

Meter 1

Terra AC

Terra DC Wall Box

Terra DC Wall Box

HVC

Modbus RTU OPC UA KNX TP Modbus RTU

Production Line Meter

QA/S 1.16.1

Meter 2

Meter 3

Meter 4

Meter 5

Mbus

QA/S 3.xx.1

Gas Meter

QA/S 4.xx.1

Integra Local Workstation
LAN network

Industrial 
Edge Gateway

ABB Power Meter

ABB EQ Meter

Water Meter

CMS-660

Terra AC

Terra AC

Utility meters

Sub-metering 
meters

Modbus RTUM bus

KNXOPC UA

— 
Energy Management
Energy metering

7.2  Energy Management
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Terra DC Wall Box

IT-8000

Terra DC Wall Box

HVC

Modbus RTU OPC UA MBusModbus RTU

Gas Meter

FBXI Series Controller

MATRIX-264

ABB Power Meter

Water Meter

Utility Meter

Gas Meter

Water Meter
Flow meter

Modbus RTU

Terra AC
Terra AC

Terra AC

Terra AC

Terra AC

Terra AC

Terra AC

Modbus RTUM bus

KNXOPC UA

— 
Energy Management
Energy metering

Energy Management with Cylon offering

7.2  Energy Management
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Ro
om

Weather 
Station

Weather 
Sensor

Power 
Supply

Line
Coupler

LineKNX-Main Line/TPKNXnet/IP 1 2 3 4 ... ... 13 11

- 64 devices/line
- 15 lines/area with superordinated main line
- max. 15 areas with superordinated area line

Presence Detector 
with Light Sensor

Switch 
Actuator

Switch 
Actuator

Blind/Roller 
Shutter Actuator

DALI Light 
Controller

ABB RoomTouch Control Element with RTC

Control Element

Busch-Smart Touch
Qnty of sensor depend 

upon on area size

Qnty of sensor depend 
upon on area size

Qnty of sensor sensor depend
upon the size of the Area

Qnty of sensor depend upon
the size of the Area

Switch 
Actuator

Light Sensor 
Interface

Power 
Supply

Binary Input
for Windows

230 V
Main

Supply

Programming Tool ETS

IP
Router

KNX USB
Interface

— 
Lighting Control
Overview

7.3  Lighting Control
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— 
Lighting Control
Room Automation

Entrance

Controllo Oscuranti Sensori di presenza e luminosità Termostati21°C Controllo Fancoil
Controllo tramite
Smartphone/Pannello Qualità aria Corpi illuminanti

21°C21°C

21°C21°C

21°C

21°C

21°C

ABB

21°C 21°C21°C

Curtains control Presence and light sensors Thermostats21°C Fancoil controlControl via
Smartphone/Panel

Air quality Lighting fixtures

ABB

21°C 21°C21°C

Controllo Oscuranti Sensori di presenza e luminosità Termostati21°C Controllo Fancoil
Controllo tramite
Smartphone/Pannello Qualità aria Corpi illuminanti

Application example

7.3  Lighting Control
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Fan Coil Actuators

Enterance and lobby Staff parking

KNX
cable

KNX
cable

KNX
cable

KNX
cable

Presence detectors

Food processingLaboratory

Presence detectors

Presence detectors

Open space

Presence 
detector

ActuatorsActuatorsActuatorPresence 
detector

Factory canteenEnergy storage room

Presence detectors Actuators InterfaceInterface

Factory manager office

Presence detectors Comfort 
Touch

Interface

Control room

Presence detectors Interface

DALI Gateway SVS
Alim. KNX

Router
RTU 

MPLUS BUILDING

230

24

L-N

Energy storage room

Gateway DALISU/S30Router
RTU 

MPLUS BUILDING

230

24

L-N

Fan Coil Actuators

Cold room

Training room

— 
Lighting Control
Indoor Environment Control

7.3  Lighting Control
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ABB Cylon®
BMS System

ABB Cylon®
BMS System

ABB Cylon®
Capacitive Touch Screen

Presence 
Detector

Air Quality
Sensor

Brightness
Sensor

Switch
Actuator

HCL
Lighting

KNX to 
BACnet IP

Shade

Shade
Controller

AHU

PAU

VAV Controller

VAV

VAV Controller

VAV

VGA AV HDMI USB

Connectivity Solutions

DDC IP Controller

Switch

Presence 
Sensor

Switch
Actuator

HCL
Lighting

KNX to 
BACnet IP

Shade

Shade
Controller

VGA AV HDMI USB

Connectivity Solutions

Switch

Factory Manager

Presence 
Sensor

Air Quality
Sensor

FCU
Controller

Switch
Actuator

HCL
Lighting

KNX to 
BACnet IP

VGA AV HDMI USB

Connectivity Solutions

DDC IP Controller

Meeting Room

Presence 
Detector

Air Quality
Sensor

Brightness
Sensor

Switch
Actuator

HCL
Lighting

KNX to 
BACnet IP

Shade

Shade
Controller

AHU

VAV Controller

VAV

VAV Controller

VAV

VGA AV HDMI USB

Connectivity Solutions

DDC IP Controller

Switch Office Area

Head of Engineering Room

Touch Screen Touch Screen
FCU

Controller
FCU

Controller

— 
Room Wiring & Control

7.4  Room Wiring 
& Control
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Notes
• Not more than 64 devices per RS-485 port of MATRIX but recomended not to exceed 32 BACnet MSTP devices
• MATRIX-296 you can not exceed more than 96 Devices combined TCP /IP and RS485

BACnet MSTP KNX TP

Sensor Bus

BACnet IP Modbus RTU

BACnet/IP
Modbus TCP /IP

Electrical Monitoring 
and control for Power
distribution system

VAV Factory Manager FCU Meeting Room

VAV Staff Office 1 FCU Control Room

B
A

C
n

et
 m

st
p

 L
o

o
p

 1

B
A

C
n

et
 M

ST
P

BACnet MSTP

KNX TP

Modbus RTU

BACnet MSTPBACnet MSTP

B
A

C
n

et
 m

st
p

 L
o

o
p

 2

VAV Staff Office 2 FCU Lobby

MATRIX-264

CBXI Controller for Chillers ,Primary 
and Secondary Pumps

FBXi Series Controller for 
Cooling Plant Cold Storages

CBX Controller for AHU 
Processing Area Zone 1 Cassette 

Unit

Clean Room 
Monitoring Unit DALI Controller

Motion Sensor

Light Level Sensor

Lighting and FCU Keypad

Shutter Control

AC/S1.2.1

KNX to BACnet/IP

Freezer

Fridge

Cassette 
Unit

Cassette 
Unit

Cold Room 
Evaporator

Cold Room 
Evaporator

CBX Controller for AHU 
Packaging Area

CBX Controller for AHU 
Warehouse

CBT Controller for Exhaust FAN 
Processing Area Zone 1

CBXI Controller for AHU 
Lab Room

CBT Controller for Exhaust FAN 
Lab Room

Building Management System
Workstation eXplore

CXproHD ABB 
ZEE600

Reference Architecture with Matrix 264

— 
HVAC Control

7.5  HVAC Control
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Notes
• Not more than 64 devices per RS-485 port of MATRIX but recomended not to exceed 32 BACnet MSTP devices
• MATRIX-296 you can not exceed more than 96 Devices combined TCP /IP and RS485

BACnet MSTP KNX TP

Sensor Bus

BACnet IP Modbus RTU

BACnet/IP
Modbus TCP /IP

Electrical Monitoring 
and control for Power
distribution system

VAV Factory Manager FCU Meeting Room

VAV Staff Office 1 FCU Control Room

B
A
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n

et
 m

st
p
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p

 1
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BACnet MSTP

KNX TP

Modbus RTU

BACnet MSTPBACnet MSTP

B
A

C
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et
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p

 L
o

o
p

 2

VAV Staff Office 2 FCU Lobby

IT-8000

CBXI Controller for Chillers ,Primary 
and Secondary Pumps

FBXi Series Controller for 
Cooling Plant Cold Storages

CBX Controller for AHU 
Processing Area Zone 1 Cassette 

Unit

Clean Room 
Monitoring Unit DALI Controller

Motion Sensor

Light Level Sensor

Lighting and FCU Keypad

Shutter Control

IP Router
KNX net/IP

Freezer

Fridge

Cassette 
Unit

Cassette 
Unit

Cold Room 
Evaporator

Cold Room 
Evaporator

CBX Controller for AHU 
Packaging Area

CBX Controller for AHU 
Warehouse

CBT Controller for Exhaust FAN 
Processing Area Zone 1

CBXI Controller for AHU 
Lab Room

CBT Controller for Exhaust FAN 
Lab Room

Building Management System
Workstation eXplore

CXproHD ABB 
ZEE600

Reference Architecture with Matrix and IT-8000

— 
HVAC Control

7.5  HVAC Control
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— 
Emergency Lighting
DALI (EUR)

CU

CU

CU

RISER Stairwell

Stairwell

Stairwell

RISER

Power

DALI bus

7.6  Emergency Lighting
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— 
Emergency Lighting
DALI (EUR)

DALI Gateway
DG/S x.64.5.1

Ballst/Group X
Switch “ON”

Switch Actuator
SA/S

Switch “OFF”

Standby switch-off

All lights “OFF”

Supply voltage

DALI

7.6  Emergency Lighting
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— 
Emergency Lighting
Nexus®Pro (NAM)

Nema4X and Steel

EML
Comm
module

EML
battery

EML
Charger

board

ABB Gateway Router ABB Cloud App

iOS
App

7.6  Emergency Lighting
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— 
Emergency Lighting
Central Battery (UK, MEA)

Layout schematic - MXD4 substations

6°

2 °

MXC substation

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Maintained

EXIT Mains/
EM

Maintained

EXIT

Maintained

EXIT

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Non/
Maint

Maintained

EXIT

Seventh Floor

OffOn

MXC substation

First Floor

Plant Room

Control Room

On

EMEX CBSEMEX CBS

Em lighting DB Lighting DB

Incoming mains supply

PC

Connection from LON or BacNet

AC Power

Data

Local inputs

Max 5A (200 meters)

Max 5A (200 meters)

7.6  Emergency Lighting
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— 
Emergency Lighting
Central Battery (UK, MEA)

Layout schematic - MXC substations

Unused
Output

MXD4 MXD4

Mains Mains/
EM

Mains Mains Mains/
EM

Mains/
EM

Non/
Maint

Mains/
EM

Mains Mains/
EM

Maintained

EXIT

Seventh Floor

Off

Unused
Output

MXD4 MXD4

Mains Mains/
EM

Mains Mains Mains/
EM

Mains/
EM

Non/
Maint

Mains/
EM

Mains Mains/
EM

Maintained

EXIT

First Floor

Plant Room

Control Room

On

6°

2 °

EMEX CBSEMEX CBS

Em lighting DB Lighting DB

Incoming mains supply

PC

Connection from LON or BacNet

AC Power

Data

Local inputs

7.6  Emergency Lighting



194 G LO B A L R EFER EN CE A R CH ITEC T U R E

MANUFACTURING

7

Switchboard

Enclosure/skid base frame

Enclosure/skid base frame

Power modules

SafeRing

CSS

Emax and
Tmax CB

Cable
Tray

CSS with HVC depot box -Pedestal mounting

— 
EV Charging

7.7  EV Charging
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7CSS with HVC depot box -Wall mounting

— 
EV Charging

Switchboard

Enclosure/skid base frame

Enclosure/skid base frame

Power modules

SafeRing

CSS

Emax and
Tmax CB

Cable
Tray

7.7  EV Charging
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— 
Drives & Motors
Overview

ABB Cylon® Cloud AccessABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

FLX CBXi-8R8

variable
Speed Drive

variable
Speed Drive

Modbus RTU

variable
Speed Drive

variable
Speed Drive

BACnet MSTP

IP Level

7.8  Drives & Motors
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— 
Drives & Motors
Sensors and Variable Speed Drives

Supply & Exhaust 
Air Fan Starter Panel

Supply & Exhaust 
Air Fan Motor

Jet Fan
VSD

Jet Fan
Motors

Motor Health Sensor Motor Health Sensor

From Panel
To BMS

From Panel
To BMS

ABB
Ability
Application

ABB
Ability
Cloud

Smart 
sensor 

gateway

LAN/WI-FI/Cellular

Electrical Power 

BMS Connectivity

Data Connectivity

Fi
el

d 
La

ye
r

Ed
ge
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ay

er
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en

t 
La

ye
r

Reference Architecture with Smart Sensors and VFD

7.8  Drives & Motors
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ER

DIGITAL PLATFORM

LOCAL 
SUPERVISION

ABB 
AbilityTM

ABB APPS
•	 ABB Energy & Asset Manager
•	 Active Energy Management
•	 Naveo®Pro APP
•	 ABB Free@home  with geofencing
•	 ABB Welcome
•	 ABB ControlTouch 
•	 ABB secure@home

3° PARTY APPS PARTY Cloud
•	 Alexa Cloud
•	 Sonos 
•	 Google Home
•	 Philips Hue
•	 Miele Appliances 
•	 Home Connect

Network backbone

ABB SUPERVISION SYSTEM
•	 ABB Local Supervisor
•	 BMS (HVAC, drives, motors) 
	 + Room Control + Lighting Control 
	 + Energy management + EML + Access Control 

VIDEO 
MONITORING

FIRE & 
SAFETY 

Industrial Edge  
Gateway

Matrix / Nexus / IT 800 Naveo®Pro 
Gateway

free@home® SAP/
ABB KNX ControlTouch

POWER 
DISTRIBUTION

•	 Circuit Breaker
•	 Panel
•	 MV Relay
•	 LV Switchgear
•	 Uninterruped     

Power Supply
•	 Transformer
•	 Sub  

Distribution  
Panel

•	 Consumer Units
•	 Invertor
•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

EV CHARGING

•	 Car Charger
•	 Bus Charger
•	 Fleet Charger

ENERGY 
MANAGEMENT

•	 Sub-Meter
•	 Water Meter
•	 Gas Meter

HVAC 
CONTROL

•	 AHU & FAHU
•	 Chiller
•	 Boiler
•	 Fan Coil Unit
•	 VAV
•	 VRV
•	 Split Units
•	 Heat Pump
•	 Booster Pump
•	 Circulation Pump
•	 Fire Pump
•	 Touch Screen
•	 Thermostat
•	 Temperature Sensor
•	 Humidity Sensor 
•	 VOC Sensor
•	 CO2 Sensor
•	 Occupany Sensor
•	 UV treatment

LIGHTING  
CONTROL

•	 ON/OFF Controller
•	 DALI Dimmer
•	 Direct Dimmer
•	 Low Voltage Dimmer
•	 Occupancy sensor
•	 Timer
•	 Brightness Sensor
•	 Shades / Blinds / 

Curtain Controller
•	 Passive infrared 

sensor

EMERGENCY 
LIGHTING

•	 Exit pictogram
•	 Self Contained Light
•	 Self Contained DALI 

Light
•	 Central Battery 

System
•	 Eplosion Proof 

Lighting
•	 Street, Highway & 

Amenity Lighting 
•	 Airfield Lighting

DRIVES & 
MOTORS

•	 Variable Speed 
Drive

•	 Motor
•	 Smoke extraction 

motor
•	 Low Volatge 

Motor
•	 Wireless 

Condition 
Monitoring 
Sensor 

•	 Scene Switch
•	 Room Controller
•	 Occupancy Sensor
•	 Touch Panel
•	 Multimedia 

Control
•	 Socket Outlet
•	 Multimedia 

Connector
•	 USB Power 

Adaptor
•	 Thermostat
•	 Appliances 

control
•	 In-room Energy 

monitoring
•	 Voice control
•	 Weather 

Monitoring
•	 Home Security & 

Safety
•	 Home Irrigation

SMART HOME
ROOM WIRING  
& CONTROL 

•	 Outdoor Station
•	 Indoor Station
•	 Guard Unit
•	 Lift Control Module
•	 Smart Cylinder
•	 Key Tag/Fobs
•	 Repeaters 

ACCESS  
CONTROL

ABB Welcome IP/
ABB Welcome IP gateway/
ABB Welcome Access SAP

OPC UA EQ Matic CBXi /FLX CBXi /FLX
Application  
Control

EML Inteface 
(CBS )

Application  
Control Smart AP

Communication interface  
GSM/4G/5G or existing n/w

Smart Sensor Gateway

ABB OFFERING

APPLICATION 
INTERFACE

INTEGRATION OFFERING

MULTIPLE FAMILY

— 
Reference Architecture
Multiple Family
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Multiple Family Reference Architecture
Application details
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— 
Power Distribution
Overview (IEC)

Multiple Apartment Reference Architecture

ROOM 1010 ROOM 1001

ROOM 110

Lobby Stairs

ROOM 101

Wellness
Center

ATS Generator

LV SWGLV SWG UPS

TX SS

Lift

HVAC

Transformer

EV charging station

Main switchboard

Distribution Board

UPS

Emergency Board

Floor Mounted Main 
Distribution Board

8.1  Power Distribution
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— 
Power Distribution
Floor Sub Distribution (IEC)

Multiple Apartment - Digital diagram of Floor sub-distribution switchboard

8.1  Power Distribution
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— 
Power Distribution
Room Consumer Unit (IEC)

Multiple Apartment - Room Consumer Unit

8.1  Power Distribution
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• Load Centers
• Circuit Breakers

• Electric Circuit 
 Interrupters
• Surge Suppression
 Devices

• Lighting and
 Appliance
 Panelboards

• LV
 Transformers

• Modular
 Metering

• AC
 Disconnects

— 
Power Distribution
Residential Tower Overview (NEMA)

8.1  Power Distribution
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— 
Power Distribution
Residential Tower – Modular metering (NEMA)

Modular 
Metering

Multi-Family

Single-Family

Meter Soccket
Load Centers

Load Centers &
Circuit Breakers

AC Disconnect

Spa Panel

Interlock

Generator Panel

THQLSURGE

Utility Tranformer

Residential

Low Volatage 
(208/240V)

8.1  Power Distribution
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— 
Power Distribution
Residential Tower – Modular metering (NEMA)

Component Layout

DC MLBA
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K

I

II

K

G H

F
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E

A Load Centers

B Standard Circuit Breakers

C Dual Function Circuit Interrupter

D Arc Fault Circuit Interrupter

E AC Disconnects

I Panelboards

J Busway

K Switchboards

L Surge Suppressor

M
Ground Fault Circuit Interrupter 
with Selt-Test

F Meter Mod III / Modular Metering

G General Duty Safety Switches

H Heavy Duty Safety Switches

8.1  Power Distribution
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Energy Management
Overview
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Active
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SQL Server
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NEXUS MATRIX
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8.2  Energy Management
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Building Technical Network TCP/IP
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Meter

EQmatic

Modbus RTU

16...32 meters

Electrical Room Gymnasium & Swimming Pool Car Park Area Sub Distribution Lobby & Stair Area

Energy
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MCBEnergy
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EQmatic CMS-700
Open CTs 
on MCBs

Water

Gas

Water

Gas

M Bus Meter

16...32 meters

EKIP-E +Hub CMS Bus

Nexus/Matrix-DCA
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Monitoring

Analysis

AlarmsReports

Charting

Modbus 
TCP/IP

Modbus 
TCP/IP

Modbus 
TCP/IP

Modbus 
TCP/IP

Pulse to
M-Bus

Control Unit
SCU100

Existing
MCB

M4M Power 
Meter

Energy
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Water

Gas

C
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S 
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— 
Energy Management
Metering architecture

Active Energy Manager (for NAM)

8.2  Energy Management
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Apartment 1010
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Apartment 301
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l 3

Apartment 110
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Apartment 101
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PS SAP
USB

Gateway

PS SAP Weather Sensor

— 
Smart Home
ABB-free@home

8.3  Smart Home
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Smart Home
Centralized infrastructure
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Sensor
1-gang

Sensor
2-gang

Sensor
1-gang

Sensor
RTC

Sensor
2-gang

Sensor
1-gang

Sensor
2-gang

Sensor
1-gang

Sensor
2-gang
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x 6x 4x 4x 4

Power
Supply

4-gang switch
actuator

4-gang blind
actuator

4-gang heating
actuator

4-gang dimming
actuator

free@home bus

127/230 V I/O

System Access Point
8.3  Smart Home
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Smart Home
Decentralized infrastructure
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SAU
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SAU
2/1-gang

SAU
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SAU
2/1-gang

free@home bus
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System Access Point

SAU
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SAU
2/2-gang
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1/1-gang

I/O I/O

I/O I/O

8.3  Smart Home
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Sensor/actuator unit

Sensor/actuator unit

Actuator

Power 
supply

Sensor

Sensor Window
contact

Valve drive
with battery

ABB
free@home-Touch

System Access
Point

Tablet Smartphone

230 V cable
Two-wire bus cable

— 
Smart Home
Wired and wireless infrastructure

8.3  Smart Home
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Entrance 
# 2

Entrance 
# 1

Guard UnitSmart Access 
Point

NOTE
All wiring shown is Cat5E or Cat6.

All POE Switches shall support IEEE802.3af 
and IEEE 802.3at.

ALL IP Cameras shall be ONVIF Compliant.

ALL Outdoor Stations and inside Stations can 
be Flush or Surface Mounted.

— 
Access Control
Welcome IP overview

8.4  Access Control
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Access Control
Welcome IP configurations
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Lift Control Module
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Comunity Network
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Access Control
Welcome IP configurations

8.4  Access Control



216 G LO B A L R EFER EN CE A R CH ITEC T U R E

MULTIPLE FAMILY
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Building 1

FOT
(Fiber OIptical Transceiver)

FOT
(Fiber OIptical Transceiver)

Building 3

FOT
(Fiber OIptical Transceiver)

Building 2

FOT
(Fiber OIptical Transceiver)

FOT
(Fiber OIptical Transceiver)

FOT
(Fiber OIptical Transceiver)

FOT
(Fiber OIptical Transceiver)

FOT
(Fiber OIptical Transceiver)

Gate Stationmanagement software

— 
Access Control
Welcome IP configurations

8.4  Access Control
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Access Control
Welcome 2 wires

Reference Architecture for Multi-family apartment (Audio only)

System
Controller

Outdoor
Station

Guard
Unit

Apartment 
01

Apartment 
200

8.4  Access Control
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Access Control
Welcome 2 wires

Reference Architecture for Multi-family apartment (Audio & Video)

Apartment 
01

Apartment 
200

System
Controller

Outdoor
Station

Guard
Unit

Video 
Distributor

8.4  Access Control
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Access Control
Welcome 2 wires

Reference Architecture for Garden House

System
Controller

System
Controller

4.3 inch
Handfree

7 inch IB

Outdoor
Station

Outdoor
Station

Outdoor
Station

8 Apartment  Garden House:

Audio
Handset

Audio
Handset

Mini-system
Controller

8.4  Access Control
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Access Control
Welcome Access

24 V DC

POE
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ABB Cylon® 
BMS System

ABB Cylon® 
Cloud Access

ABB Cylon® 
Capacitive 
Touch Screen

AC/S1.2.1 KNX 
to BACnet IP

Switch/Dim
Controller

HCL
Lighting

Switch

PIR Sensor (Hallway with Master Slave Configuration)

Touch Screen

DALI
Controller

Distribution Board LCP (Light Control Panel)

Dimmable
LED

PIR Sensor (Stairway)

KNX Bus
Level 10

Switch/Dim
Controller

HCL
Lighting

PIR Sensor (Hallway with Master Slave Configuration)

PIR Sensor

Busch Wath Dog (Motion Sensor)

DALI
Controller

Distribution Board LCP (Light Control Panel)

Dimmable
LED

PIR Sensor (Stairway)

PIR Sensor (Stairway)

KNX Bus
Level 1

Entrance
Lobby/Reception

Switch/Dim
Controller

HCL
Lighting

DALI
Controller

Distribution Board LCP (Light Control Panel)

Dimmable
LED

Switch/Dim
Controller

HCL
Lighting

DALI
Controller

Distribution Board LCP (Light Control Panel)

Dimmable
LED Shade

Shade
Controller

Underground Car Park

External
Brightness
Sensor
(Roof Top)

Secured Bus

— 
Lighting Control
Overview

8.5  Lighting Control
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Curtains 
control

Light and presence 
sensors Thermostats21°C

Fancoil 
control

Control via
Smartphone/Panel

Lighting 
fixtures

21°C

21°C

Air qualityGas detector
Detector
presence
water

IR detector

21°C

21°C

— 
Lighting Control
Corridor sensors

8.5  Lighting Control
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Ethernet, TCP/IP, BACnet/IP, FT/Net,  XML, HTTP, Modbus® TCP
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Modbus RTU

FCU FCU
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VSD VSD VSD

BACnet® MSTP

FLX-16DI FLX-8R8CBXi-8R8-H

CO CO

VSD VSD VSD

BACnet® MSTP

CBT-4T4-2U1R

FCU

CBT-4T4-2U1R

FCU

FLX-16DI FLX-8R8CBXi-8R8-H

MOD MOD

Modbus RTU

Fans Fans AHU AHU AHU AHU

FLX-16DI FLX-8R8CBXi-8R8-H

VSD VSD VSD

BACnet® MSTP

VSD VSD VSD

BACnet® MSTP

VSD VSD

BACnet® MSTP

BACnet® MSTP

FLX-16DI FLX-8R8CBXi-8R8-H

MOD MOD MOD MOD

Chiller Boiler Cooling
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FLX-16DI FLX-8R8CBXi-8R8-H

CBT-4T4-2U1R
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eXplore
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eXplore
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Pumps
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CBT-STAT bus
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FCU

— 
HVAC Control

8.6  HVAC Control
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Emergency Lighting
DALI (EUR)

CU

CU

CU

RISER Stairwell

Stairwell

Stairwell

RISER

Power

DALI bus

8.7  Emergency Lighting
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Emergency Lighting
DALI (EUR)

DALI Gateway
DG/S x.64.5.1

Ballst/Group X
Switch “ON”

Switch Actuator
SA/S

Switch “OFF”

Standby switch-off

All lights “OFF”

Supply voltage

DALI

8.7  Emergency Lighting
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Emergency Lighting
Nexus®Pro (NAM)

Nema4X and Steel

EML
Comm
module

EML
battery

EML
Charger

board

ABB Gateway Router ABB Cloud App

iOS
App

8.7  Emergency Lighting
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Emergency Lighting
Central Battery (UK, MEA)

Layout schematic - MXD4 substations

6°

2 °

MXC substation

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Mains/
EM

Maintained

EXIT Mains/
EM

Maintained

EXIT

Maintained

EXIT
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EM
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Mains/
EM
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EM

Mains/
EM
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EM
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EM
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EM

Non/
Maint

Maintained

EXIT

Seventh Floor

OffOn

MXC substation

First Floor

Plant Room

Control Room

On

EMEX CBSEMEX CBS

Em lighting DB Lighting DB

Incoming mains supply

PC

Connection from LON or BacNet

AC Power

Data

Local inputs

Max 5A (200 meters)

Max 5A (200 meters)

8.7  Emergency Lighting



228 G LO B A L R EFER EN CE A R CH ITEC T U R E

MULTIPLE FAMILY

8

— 
Emergency Lighting
Central Battery (UK, MEA)

Layout schematic - MXC substations
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PC
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AC Power

Data

Local inputs

8.7  Emergency Lighting
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EV Charging

Integrated 
with solar

Integrated 
energy storage

MV

LV

Terra
DC

Terra
AC

Permanent o relocatable
electrical infrastructure solutions

Daisy
Chain

8.8  EV Charging
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Drives & Motors
Overview

ABB Cylon® Cloud AccessABB Cylon® Cloud Access ABB Cylon® 
Capacitive Touch Screen

FLX CBXi-8R8

variable
Speed Drive

variable
Speed Drive

Modbus RTU

variable
Speed Drive

variable
Speed Drive

BACnet MSTP

IP Level

8.8  Drives & Motors
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Drives & Motors
Smart Sensors and VFD

Supply & Exhaust 
Air Fan Starter Panel

Supply & Exhaust 
Air Fan Motor

Jet Fan
VSD

Jet Fan
Motors

Motor Health Sensor Motor Health Sensor

From Panel
To BMS
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To BMS
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Ability
Application
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Ability
Cloud

Smart 
sensor 
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8.8  Drives & Motors
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DIGITAL PLATFORM

LOCAL 
SUPERVISION

ABB 
AbilityTM

ABB APPS
•	 ABB Energy & Asset Manager
•	 Active Energy Management
•	 Naveo®Pro APP
•	 ABB Free@home  with geofencing
•	 ABB Welcome
•	 ABB ControlTouch 
•	 ABB secure@home

3° PARTY APPS PARTY Cloud
•	 Alexa Cloud
•	 Sonos 
•	 Google Home
•	 Philips Hue
•	 Miele Appliances 
•	 Home Connect

Network backbone

ABB SUPERVISION SYSTEM
•	 ABB Local Supervisor
•	 BMS (HVAC, drives, motors) 
	 + Room Control + Lighting Control 
	 + Energy management + EML + Access Control 

VIDEO 
MONITORING

FIRE & 
SAFETY 

Industrial Edge  
Gateway

Matrix / Nexus / IT 800 Naveo®Pro 
Gateway

free@home® SAP/
ABB KNX ControlTouch

POWER 
DISTRIBUTION

•	 Circuit Breaker
•	 Panel
•	 MV Relay
•	 LV Switchgear
•	 Uninterruped     

Power Supply
•	 Transformer
•	 Sub  

Distribution  
Panel

•	 Consumer Units
•	 Invertor
•	 Utility Meter
•	 Solar Panel
•	 Wind Turbine

EV CHARGING

•	 Car Charger
•	 Bus Charger
•	 Fleet Charger

LIGHTING  
CONTROL

•	 ON/OFF Controller
•	 DALI Dimmer
•	 Direct Dimmer
•	 Low Voltage Dimmer
•	 Occupancy sensor
•	 Timer
•	 Brightness Sensor
•	 Shades / Blinds / 

Curtain Controller
•	 Passive infrared 

sensor

•	 Scene Switch
•	 Room Controller
•	 Occupancy Sensor
•	 Touch Panel
•	 Multimedia 

Control
•	 Socket Outlet
•	 Multimedia 

Connector
•	 USB Power 

Adaptor
•	 Thermostat
•	 Appliances 

control
•	 In-room Energy 

monitoring
•	 Voice control
•	 Weather 

Monitoring
•	 Home Security & 

Safety
•	 Home Irrigation

SMART HOME
ROOM WIRING  
& CONTROL 

•	 Outdoor Station
•	 Indoor Station
•	 Guard Unit
•	 Lift Control Module
•	 Smart Cylinder
•	 Key Tag/Fobs
•	 Repeaters 

ACCESS  
CONTROL

ABB Welcome IP/
ABB Welcome IP gateway/
ABB Welcome Access SAP

OPC UA EQ Matic CBXi /FLX CBXi /FLX
Application  
Control

EML Inteface 
(CBS )

Application  
Control Smart AP

Communication interface  
GSM/4G/5G or existing n/w

Smart Sensor Gateway

— 
Reference Architecture
Single Family

ABB OFFERING

APPLICATION 
INTERFACE

INTEGRATION OFFERING

SINGLE FAMILY
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— 
Power Distribution
Overview (IEC)

9.1  Power Distribution
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Power Distribution
Overview (NEMA)

Main breaker
load centre

Main lug only
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9.1  Power Distribution
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Power Distribution
Single Family (NEMA)

Component Layout

A Bo

FE IDC

G

G B

G

FEDC

I

H

A Meter Socket Load Centers

B Load Centers

C Standard Circuit Breakers

D Surge Suppressor

E Arc Fault Circuit Interrupter

I Ground Fault Circuit Interrupter 
with Self-Test

F Dual Function Circuit Interrupter

G AC Disconnects

H Spa Panel

9.1  Power Distribution
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Power Distribution
Town House (NEMA)

Component Layout
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HDCB

A Load Centers

B Standard Circuit Breakers

C Dual Function Circuit Interrupter

D Arc Fault Circuit Interrupter

E AC Disconnects

F Mini Mod III / Modular Metering

G Genral Duty Safety Switches

H Ground Fault Circuit Interrupter 
with Self-Test

G

E

9.1  Power Distribution
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