










6 SCU200 INSITE ENERGY MANAGEMENT SYSTEM

1.General Information

This manual contains all the safety information, the technical aspects and the operating necessary to 
ensure the correct use of the device and maintain it in safe conditions.

1.1.Use and Storage of the manual

1.1.1.Storing

The manual must be stored close to the device; safe from liquids and anything else which may 
compromise its legibility. The manual and the declaration of conformity are both an integral part of the 
device until it is dismantled. If the manual is lost or illegible please request a copy from the manufacturer.

1.1.2.Copyright

The copyright of this manual is the property of ABB Ltd. This manual contains texts, designs and 
illustrations of a technical nature which must not be disclosed or transmitted to third parties, even 
partially, without the written authorisation of ABB Ltd.

1.1.3.Liability disclaimer

The information contained in this document is subject to change without notice and cannot be 
considered as an obligation by ABB Ltd. ABB Ltd. is not liable for any errors that may appear in this 
document. ABB Ltd. is not liable under any circumstances for any direct, indirect, special, incidental or 
consequential damage of any kind that may arise from using this document. ABB Ltd. is also not liable for 
incidental or consequential damage that may arise from using the software or hardware mentioned in 
this document.

1.1.4.Brand

ABB Ltd. is a registered trademark of ABB Group. All other brands or product names mentioned in this 
document are trademarks or registered trademarks of their respective owners.

1.1.5.Meaning of symbols

Warning – can result in death or serious 
personal injury

Non-safety related, but useful and 
important information

CE conformity mark Torque

Observe the accompanying documents Disposal

Installation, electrotechnical expertise
Equipment protected throughout by 
reinforced insulation











11SCU200 INSITE ENERGY MANAGEMENT SYSTEM

2.2.Current sensors

Push button
LED LED

Push button

CMS - Bus 
interface Opening for 

the electrical 
conductor

CMS - Bus 
interface

•	Current sensors LED Status

Display Function

On
Sensor is online and in measurement mode. There is a feature in the 
configuration to switch off the LED of all the sensors after a specified 
time. 

Off Sensor is not connected to InSite Bus or LED is switched off in the 
configuration.

Flashing slow (1Hz) Sensor is not assigned.

Flashing fast (2Hz)
Sensor in assign process or in “setting/branches” mode. This sensor is 
the sensor corresponding to the yellow-marked row on the screen for 
webserver settings.
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2.3.I/O modules

The range of I/O modules is composed of:

•	 Input Module with 4 inputs
•	 Output Module with 4 outputs
•	 Input and Output Module with 2 inputs and 2 outputs

LED

InSite-bus 
Interface

Push button

Screwless 
terminals

•	Module LED Status:

Display Function

On
Module is online and in normal operation mode. There is a 
feature in the configuration to switch off the LED after a 
specified time.

Off Module is not connected to InSite Bus or LED is switched off in 
the configuration.

Flashing slow (1Hz) Module is not assigned.

Flashing fast (2Hz)
Module in assign process or in “setting/I/O module” mode. This 
module is the module corresponding to the yellow-marked row 
on the screen for webserver configuration.

Warning: All I/O modules with version V3 or above are compatible SCU 200 (check on the left side code 
OXXX or above).
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N  L1

2.4.Power supply modules

2.4.1.INS-PS-1

•	LED

Display Function
Off Device is off

Green on Device is on

Green flashing fast N/A

Green flashing slowly N/A

Modular bus 
connector (input)

Modular bus 
connector (output)

Status LED

AC power input

FRONT VIEW

TOP VIEW

LATERAL VIEW
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N  L1

Modular bus 
connector (input)

Modular bus 
connector (output)

Status LED

AC power input

FRONT VIEW

TOP VIEW

LATERAL VIEW

2.4.2.INS-PS-2

•	LED

Display Function
Off Device is off

Green on Device is on

Green flashing fast N/A

Green flashing slowly N/A
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2.5.Energy meter module

2.5.1.INS-E3

•	LED status

Display Function
Green on Device is on, Modbus id assigned

Green flashing fast Data traffic with SCU200

Green flashing slowly No Modbus ID assigned

Orange flashing fast N/A

Orange flashing slowly Firmware updates ongoing

Orange on Booting

Red on System or booting error

Red on flashing Bootloader mode

•	LED EM

Display Function
Green flashing fast 1kWh pulse blinking

Modular bus 
connector (output)

Modular bus 
connector (output)

Status LED

kWh pulses LED

Modular bus 
connector (input)

Voltage 
measurement 
L1, L2, L3, N

CTS current transformers for 
CT1 (L1), CT2 (L2), CT3 (L3)

FRONT VIEW TOP VIEW BOTTOM VIEW

LATERAL VIEWS

C
T1

 +
C

T1
 -

C
T2

 +
C

T2
 -

C
T3

 +
C

T3
 - L1 L2 L3 N
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Modular bus 
connector (output)

Modular bus 
connector (output)

Status LED

kWh pulses LED

Modular bus 
connector (input)

Voltage 
measurement 
L1, L2, L3, N

CTS current transformers for 
CT1 (L1), CT2 (L2), CT3 (L3)

FRONT VIEW TOP VIEW BOTTOM VIEW

LATERAL VIEWS

2.5.2.INS-E3-5

•	LED status

Display Function
Green on Device is on, Modbus id assigned

Green flashing fast Data traffic with SCU200

Green flashing slowly No Modbus ID assigned

Orange flashing fast N/A

Orange flashing slowly Firmware updates ongoing

Orange on Booting

Red on System or booting error

Red on flashing Bootloader mode

•	LED EM

Display Function
Green flashing fast 1kWh pulse blinking

A B A B A B

L1 L2 L3

L1 L2 L3 N
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2.6.Communication modules

2.6.1.Wireless M-Bus module

•	LED status

Display Function
Off Device is off

Green on Device is on, modbus id assigned

Green flashing fast Data traffic with SCU200

Green flashing slowly No ModbusID assigned

Orange flashing slowly Firmware update ongoing

Orange on Booting

Red on System or booting error

Red on flashing Bootloader mode

•	LED EM

Display Function
Green flashing fast Data traffic on wireless interface

Modular bus 
connector 
(output)

Modular bus 
connector 
(output)

Status LED

Connection LED

Modular bus 
connector 

(input)

SMA connector 
(external antenna)

FRONT VIEW

LATERAL VIEWS
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Modular bus 
connector 
(output)

Modular bus 
connector 
(output)

Status LED

Connection LED

Modular bus 
connector 

(input)

FRONT VIEW

LATERAL VIEWS

2.6.2.USB Module

•	LED status

Display Function
Green off Device is off

Green on Device is on, modbus id assigned

•	LED connection

Display Function

Red on USB Ports error (e.g. port overcurrent, lack of 
connection with SCU200)
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2.6.3.4G LTE Connectivity Module

Modular bus 
connector 
(output)

Modular bus 
connector 
(output)

Status LED

Connection LED

Modular bus 
connector 

(input)

FRONT VIEW

LATERAL VIEWS

•	LED status

Display Function
Green off Device is off

Green on Device is on, modbus id assigned

•	LED connection

Display Function
Green fast blinking Data transmission

Green slow blink Registering on network

Green steady Registered on network

Red on No SIM card / USB Ports error (e.g. port overcurrent, 
lack of connection with SCU200)

Orange steady Registered on network without SIM card (Red + Green 
LED combined)
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Modular bus 
connector 
(output)

Modular bus 
connector 
(output)

Status LED

Connection LED

Modular bus 
connector 

(input)

FRONT VIEW

LATERAL VIEWS

2.6.4.LoRa Communication Module

•	LED status

Display Function
Green off Device is off

Green on Device is on, modbus id assigned

Green flashing fast Data traffic with SCU200

Green flashing slowly No Modbus ID assigned

Orange flashing slowly Firmware updates ongoing

Orange on Booting

Red on System or booting error

Red flashing slowly Bootloader mode (Modbus ID assigned or not 
assigned)

•	LED connection

Display Function
Green on Steady LoRaWAN stack started

Green flashing fast Data traffic on LoRaWAN
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Assignment button

Connection LED

Status LED

Modular BUS connector

FRONT VIEW

TOP VIEW

2.7.Smart accessories

2.7.1.Smart signal/auxiliary contact

•	LED status

Display Function
Blue on Assignment ok

Off No power supply

Slow blinking Normal mode, no Modbus assigned

Fast blinking Query function

•	LED Connection

Display Function
Orange on Main device tripped

Off Main device normal or toggle switch

Slow blinking Normal function on
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End switch off position down

2.7.2.Tap-Off Box Module

InSite bus 
connectorEthernet port

Ethernet port
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2.7.3.eMOD/AR Modbus Interface

Address Switch

Address Switch

MOD / AR 
Connector

InSite bus interface (RS485 connector)

LED / Pushbutton

•	LED and Pushbutton Functionality

LED

The LED has two different colors, and its blinking pattern indicates the product’s status. The table below 
provides a detailed description of the different behaviors. 

•	 Slow blink – (0,5 Hz)
•	 Fast blink – (2 Hz)

BLUE
Off Fixed Slow Blink

RED

Off Device Off

Standard ModBus 
RTU mode/Address 
assigned in InSite-
Bus mode

No address assigned 
in InSite Bus mod

Slow Blink - Firmware update 
mode

Firmware update 
mode

Fast Blink - No connection No connection

Pushbutton

The long press duration is 5 seconds.

CONDITIONS FUNCTION
Long press during normal operation Restore default Modbus settings 
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Connection port to 24 Vdc

Modular bus connector (output)

Status LED
Connection LED

2.7.4.Collector HUB

FRONT VIEW

TOP VIEW

UNDERSIDE VIEW

InSite bus

InSite bus

Modular bus connector (input)
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2.8.InSite display

FRONT VIEW

TOP VIEW

RJ45 LAN port

SD Card slot

2 USB ports

Fixing Terminals

Connection port to 24 VDC
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3.Technical characteristics / specifications

3.1.Technical data - control unit

Technical feature Unit Description
Supply voltage [VDC] 24 +/- 10%
Current [A] Max 0.7
Connection InSite modular bus

Power consumption [W]
2.5 ... 15 (depending on the CPU load,  
interfaces and InSite bus load)

Refresh time 1 sec / 30 sec (depending on type of data)

Data storage and export
Integrated data storage (expandable  
through microSD card, no max. limit)
Automatic CSV data export

Communication protocols

Modbus TCP/IP
Rest API
DHCP
HTTPS
NTP

Communication ports

[Mbit/s] Ethernet, 10/100
�†�‡� �$�!���f�������­���¢�“� �›�—�œ�•�¢�—�•�œ���’�“�”�•�£�š�¢�g
WiFi 2.4 GHz IEEE 802.11 b/g/n*
InSite bus

External antenna port �z�“�›�•�š�“���‡�•�u���h���!���­���h������� ���{�|�¨�`
Data rate of Modbus RTU RS485 2- wire, 2400 ... 115200
External antenna (not included) Male SMA / 50 Ohm / 2.4 GHz max 4.7 dBi*
Power supply 24 VDC connection
Conductor cross section solid/flexible [mm 2] 0.2 ... 1
AWG [AWG] 28-17
Strip length [mm] 10
RS485 port connection
Conductor cross section solid/flexible [mm 2] 0.14 ... 1.5
AWG solid conductor [AWG] 28-16
AWG flexible conductor [AWG] 26-14
Strip length [mm] 8 ... 9

Connected devices

Up to 32 CMS sensors/digital channels/  
smart accessories
Up to 16 Modbus TCP and  
16 Modbus RTU devices

Mounting method 35mm DIN rail (DIN 5022)
Degree of protection IP20
Dimensions [mm] 35.8x87x64.9 (2M)
Weight [g] 105
Operating temperature [°C] -25... +55
Storage temperature [°C] -40... +85
Operating altitude [m] 0... 2000

Standards
IEC61010-1
IEC61326-1

*available only in SCU200-W
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3.2.Overall dimensions and technical data I/O modules

Input module DM11
Output module 
DM00

Input and Output 
module DM10

Number of digital channels 4 Input 4 Output 2 Input + 2 Output

Voltage*
active input:
22-26 VDC

relay output:
24VDC-240 VAC

active input:
22-26 VDC
relay output:
24VDC-240 VAC

Current*
active input:
4mA

relay output:
5mA-2.5A
Max 4.5A (<5sec)

active input: 
4mA 
Relay output:
5mA-2.5A
Max 4.5A (<5sec)

Pulse minimum duration** [ms] 5 n/a 5

Pulse frequency** [Hz] 100 n/a 100

Screwless terminals cross section 
[mm 2]

0.08...2.5 0.08...2.5 0.08...2.5

Using ferrules [mm 2] 0.25...1.5 0.25...1.5 0.25...1.5

Stripping length [mm] 5 ... 6 5 ... 6 5 ... 6

Operating temperature [°C] -25…+60

Bearing temperature [°C] -40…+85

Mounting method 35 mm DIN rail (DIN 50022) or SMISSLINE TP plug base

Dimensions [mm] 36x88x65 36x88x65 36x88x65

Overvoltage category
II acc. to  
(IEC61010-1)

Pollution degree 2

Altitude m 2000

Safety class IP20

IK code IK06(1J)

Standards compliance IEC 61010

EMC IEC 61326-1

*	 relay output values reported are applicable to resistive load.
For the DC supply cable connection to SCU 200, the maximum permissible distance is 3m and for 
data source cable (I/O modules, RTU, TCP devices. etc.,), the permissible distance is 30m.

**	 applicable only to active inputs

Every active input is protect by 400V silicon diodes with fuse resistor against misunderstanding in 
connections like connecting 230Vac mains instead relays/transistor output of meter. 

There is one fuse per 2 active input channels.

Do not operate the equipment outside the specified technical data and not intended use.
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3.2.1.Compatible devices

Devices compatible with I/O Modules include Molded Case Circuit Breakers (MCCBs), accessories of DIN-
Rail protection devices, overvoltage Protection devices and meters pulse output.

•	ABB ranges compatible with I/O Modules are:

Molded Case Circuit Breaker

Tmax XT

Miniature Circuit Breakers Residual Current Devices

S 200 RCCBs – F 200

SN 201 RCD-blocks – DDA 200, DDA 800

S200 80-100A RCBOs – DS 201, DS 202, DS 203, DS 200, DS800

S 750 DR eRCBOs – DSE, DSN

S 700

S 800

3.2.2.I/O modules allow to:

•	 read contacts status of MCCBs via input channels
•	 read contacts status of OVRs with integrated auxiliary contact via input channels
•	 to read contacts status of accessories for Miniature Circuit Breakers (MCBs) and Residual Current 

Devices (RCDs) via input channels
•	 to switch accessories for Miniature Circuit Breakers (MCBs) and Residual Current Devices (RCDs) via 

output channels
•	 to switch contactors via output channels
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3.3.Overall dimensions and technical data -  InSite modules

3.3.1.Power supply module

•	INS-PS1

Technical feature Unit Description

Supply voltage [V]
100...240 VAC  +/-10%
110...350 VDC (tolerance included)

Connection
Solid conductor [mm 2] 0.14 ... 1.5 
AWG solid conductor [AWG] 28-16
Fine-stranded conductor [mm 2] 0.14 ... 1.5 
AWG fine-stranded conductor [AWG] 26-14
Fine-stranded conductor with  
insulated ferrule 

[mm 2] 0.25 ... 0.75

Fine-stranded conductor with 
uninsulated ferrule 

[mm 2] 0.25 ... 1.5

Strip length [mm] 8 ... 9
Connection type Screwless
Power output [W] 10 nominal / 15 boost
External fuse [A] 10 A (curve B)
Max input Current [mA] 180
Frequency [Hz] 50/60 ± 5%
Power input (L1-N) [W] 35 max
Mounting method 35mm DIN rail (DIN 5022)
Degree of protection IP20
Class of protection II
Dimensions [mm] 17.5x87.0x64.9 (1M)
Impact test IK06
Weight [g] 77
Operating temperature [°C] - 25... + 60
Storage temperature [°C] - 40... + 85
Operating altitude [m] 0… 2000

Standards
IEC 61010-1
IEC 61326-1

Declarations CE, UKCA





33SCU200 INSITE ENERGY MANAGEMENT SYSTEM

3.3.2.Energy meter module

•	INS-E3

Technical feature Unit Description
Supply voltage [VDC] Supplied by the InSite modular bus
Connection   InSite modular bus
Power consumption [W] 0.7
Network type   Three phase + N
Voltage input connection   Screwless terminal block
Voltage specified measurement range 
(full accuracy)

[VAC] 80-240 (L1,2,3-N)

Voltage limit range of operation [VAC] 0 - 277
Frequency [Hz] 50 / 60
Current transformer supported 
secondary side

[mA]
nom.: 0 - 40  
max.: 48

Current specified measurement range 
(full accuracy)

[mA] 1 - 40

Accuracy - INS-E3 (@25 °C, PF=1)
Active 
Energy

0.5%

Accuracy - CTS-1-XX Class 1 (EN 61869-2)
Conductor cross-section
Solid/fine-stranded conductor [mm 2] 0.14…1.5
AWG solid conductor [AWG] 28-16
AWG fine-stranded conductor [AWG] 26-14
Fine-stranded conductor with insulated 
ferrule 

[mm 2] 0.25 … 0.75

Fine-stranded conductor with 
uninsulated ferrule 

[mm 2] 0.25 … 1.5

Strip length [mm] 8…9
CTS cable length [m] 0.5
Mounting method   35mm DIN rail (DIN 5022)
Degree of protection   IP20
Dimensions [mm] 17.5x87.0x64.9 (1M)
Weight [g] ~52
Oparting temperature [°C] -25... +60
Storage temperature [°C] -40... +85
Operating altitude [m] 0… 2000

Standards  
IEC61010-1
IEC 61326-1
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3.3.3.Wireless M-Bus module

Technical feature Unit Description
Supply voltage [VDC] Supplied by the InSite modular bus
Connection InSite modular bus
Power consumption [W] 0.5
Communication protocol Wireless M-Bus
RF mode C1 and T1
Frequency band [MHz] 868.95
Max RF output power RF mode – receiver only
Max RF input power [dBm] 10
External antenna (not included) Male SMA / 50 Ohm / 868.95MHz
Mounting method 35mm DIN rail (DIN 5022)
Degree of protection IP20
Dimensions [mm] 17.5x87x64.9 (1M)
Weight [g] ~ 50
Operating temperature [°C] -25... +60
Storage temperature [°C] -40... +85
Operating altitude [m] 0… 2000

Standards
IEC 61010-1
IEC 61326-1
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3.3.4.4G LTE Connectivity Module*

Technical feature Unit Description
Supply voltage [VDC] 24V Supplied by the InSite modular bus
Connection InSite modular bus
Power consumption [W] 0.24 (idle mode)
Communication protocol LTE/4G
Sim size Micro SIM (3FF) 
Frequency band LTE-FDD B1/B3/B5/B7/B8/B20
Max RF output power [dBm] 23
External antenna specs
(no internal antenna available)

Male SMA / 50 Ohm
0.8 - 2.6 GHz

Market region EU
Antenna extension cable [m] < 3
Mounting method 35mm DIN rail (DIN 5022)
Degree of protection IP20
Dimensions [mm] 17.5x87x64.9 (1M)
Weight [g] ~ 70
Operating temperature [°C] -25... +60
Storage temperature [°C] -40... +85
Operating altitude [m] 0… 2000

Standards

EN 61010-1 / IEC 61010-1
EN IEC 61326-1
ETSI EN 300-489-52
ETSI EN 301-908-1

Antenna 2CMA269075R1000

* The product is available only in EUROPE + UK
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3.3.5.LoRa Communication Module*

Technical feature Unit Description
Supply voltage [VDC] 24V Supplied by the InSite modular bus
Connection InSite modular bus
Power consumption [W] 0.5
Communication protocol LoRa WAN
Frequency band [MHz] 868
Market region EU
RF output power [dBm] + 22 (max)
Embedded Internal antenna [dBi] -4.0 peak gain
External antenna (not included) Male SMA / 50 Ohm / 868 MHz
Extension cable lenght [m] < 3
Mounting method 35mm DIN rail (DIN 5022)
Degree of protection IP20
Dimensions [mm] 17.5x87x64.9 (1M)
Weight [g] 65
Operating temperature [°C] -25... +60
Storage temperature [°C] -40... +85
Operating altitude [m] 0… 2000

Standards

EN 61010-1 / IEC 61010-1
EN IEC 61326-1
ETSI EN 301-489-3
ETSI EN 300-220-2

Antenna 2CMA269075R1000

* The product is available only in EUROPE + UK
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3.3.6.Smart auxiliary and signal contact

Technical feature Unit Description SSD

Supply voltage [VDC] Supplied by the InSite modular bus
Connection InSite modular bus
Power loss [W] 0.1
Mounting Position Right

Pluggable accessories
S2CHR (x2)
S2C-S/HR (x2)

Suitable for Product Class
Miniature Circuit Breaker
Residual Current Device
Arc Fault Detetcions Devices

Suitable For

MCBs S200 series, S300P
RCDs F200, DS201
AFDDs S-ARC1, DS-ARC1
Switch disconnectors SD200

Mounting method 35mm DIN rail (DIN 5022)
Degree of protection IP20
Dimensions [mm] 8.8x103x74 (0.5M)
Weight [g] 30
Operating temperature [°C] -25... +60
Storage temperature [°C] -40... +85
Operating altitude [m] 0… 2000

Standards

IEC61010-1
IEC 61326-1
IEC 60068
IEC / EN  62019 for Main functionality
IEC 60947-5-1 for Main functionality
IEC61009 for RCDs compatibility
EN 60898-1 for MCBs compatibility

•	Smart auxiliary and signal contact allow to:

•	 Read contacts status of the MCCBs, MCBs or RCDs connected and communicate through flat cable.
•	 Detect change of status (trip indication) of the MCCBs, MCBs or RCDs connected and communicate 

through flat cable.
•	 Measure internal temperature of the MCCBs, MCBs or RCDs connected and communicate through flat 

cable.
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3.3.7.INS-Tap Off Box module

Tap-Off units are mechanically and electrically interlocked to the encased busway in server rooms. With 
the slim expansion module, the distance between the InSite control unit (SCU100 and SCU200) which is 
installed in the master panel at the beginning of the installation, and sensors placed in every tap-off unit 
that feed each cabinet from the busbar trunking on the top in a daisy-chain connection can be extended. 

Each Tap-Off module is equipped with two Ethernet connector ports and a flat cable port. Both SCU100 
and SCU200 can accommodate an unlimited number of Tap-Off modules, with the only limitation being 
the number of current sensors.

Technical feature Unit Description INS-TB

Supply voltage [VDC] Passive device
Communication ports InSite bus and Ethernet
Mounting method 35mm DIN rail (DIN 5022)
Degree of protection IP20
Dimensions [mm] 17.5x87.0x64.9 (1M)
Weight [g] 45
Pollution degree 2
Operating temperature [°C] -25... +60
Storage temperature [°C] -40... +85
Standards EN 61010-1 / IEC 61010-1
Declarations UKCA / CE
Voltage level [DC] 7V (min) - 9.5V (max)
All comunication ports shall be done with 
SELV circuit

 

Ethernet communication ports type
10baseT (IMPORTANT: DO NOT CONNECT 
THIRD PARTY EQUIPEMENT TO DEVICE, 
INTERNAL PROPRI Y PROTOCOL)

Max lenght of flatcable [m] 30

For Indoor use only.
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3.3.8.Collector HUB module

Technical feature Unit Description

Supply voltage [VDC] 24 +/- 10%

Power consumption [W]
1 (Idle mode - without sensors)
20 (full mode - with full sensors)

Connection InSite modular bus
Communication ports InSite bus (x2)

Power supply 24 VDC connection

Conductor cross section solid/flexible [mm2] 0.2 ... 1
AWG [AWG] 28-17
Strip length [mm] 10
Mounting method 35mm DIN rail (DIN 5022)
Degree of protection IP20
Dimensions [mm] 17.5x87x64.9 (1M)
Weight [g] ~ 56
Operating temperature [°C] -25... +60
Storage temperature [°C] -40... +85
Operating altitude [m] 0… 2000

Standards
EN 61010-1 / IEC 61010-1
EN IEC 61326-1

For Indoor use only.
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3.4.Overall dimensions and technical data - InSite display

Technical feature Unit Description

Power
Supply voltage [V] 24 +/-10%
Power consumption [W] 3.6 idle mode, 36 rated
Protection against reverse polarity Yes
Connection at the panel DC standard: Øe5.5, Øi2.5 (plug included)
Product data
Size diameter 10.1”
Resolution 1280 x 800 pixel 
Type TFT LCD, 16M colors

Touch screen 

Capacitive PCAP
multi-touch
glass cover lens
brightness 300 CD/Mq

System properties
Processor type Quad-Core ARM Cortex-A55
Operating system Linux
RAM 2GB LPDDR4
Flash Memory 16 GB eMMC
Card slot micro SD card / TF card
Interfaces
Network Interface 1 x10/100 Mbit/s RJ45
USB port 1 2.0 - max. 500 mA
USB port 2 2.0 - max. 500 mA
Environmental conditions
Operating temperature [°C] -10... +50
Storage temperature [°C] -20... +60
Humidity 90% RH, non-condensing
Operating altitude [m] 0… 2000
Mechanical specifications
Dimensions [mm]  262 x 176 x 41 (+/-1)
Degree of protection IP65 front - IP20 rear
Mounting method Panel mounting in cutout
Mounting variant Landscape mode
Weight [Kg] 1.3

Standards
EN 61010-1 / IEC 61010-1
EN 55032 / EN 55035

For ABB Indoor use only.
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4.Installation and wiring

•	Warranty

Safe operation is ensured if assembly work has been carried out according to these user instructions. 
Furthermore, the instructions in the manual must be observed. 

•	Authorized Personnel

Assembly, connection, and removal work should only be carried out by authorized and qualified 
personnel.

4.1.Control unit

•	Assembly on 35mm DIN-Rail

To assemble the control unit, perform steps 1 and 2.

To disassemble, perform steps 1,2 and 3.

1

1

2

2

3
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4.2.Power supply modules

The same wiring process applies to both INS-PS-1 and INS-PS-2.

•	Wiring

After mounting the modules on DIN RAIL, proceed with the connection of the cables. Supply voltage must 
not exceed 240 VAC and 350 VDC.

•	Connection diagram

Single phase neutral connection

máx. 1,5 mm2

AWG 28-16 8 ... 9 mm
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4.3.Energy meter modules

The same wiring process applies to both INS-E3 and INS-E3-5*.

•	Wiring

Connect the number of phases desired to the voltage measurement inputs. It is desirable to use L1 & N 

for one phase network and L1, L2, L3 & N for three phase with neutral network.

* INS-E3-5 is compatible with any third party CTs, with a 5A, secondary rating.

máx. 1,5 mm2

AWG 28-16 8 ... 9 mm
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4.4.Assembly of connectors, current sensors, I/O modules and smart accessories

•	Assembly of connectors

Use the connectors only once.

Use the connectors only once.
Connect up to 32 current sensors, or 8 I/O modules (one module corresponds to 4 sensors), or a 
combination of current sensors and I/O modules, to each InSite Bus interface of the control unit.
With the addition of maximun 2 INS-HUB, it is possible to connect up to 160 devices on the InSite bus 
interface, or 40 I/O modules.
Consider the maximum flat cable length.
Flat cable should not exert force on the sensor, otherwise measuring errors may occur.
Keep a distance of 5.5mm minimum between the flat cable and uninsulated live parts. 

1.	 Mark the desired placement of the connector with a pen.
2.	 Press the flat cable into the cable duct of the connector housing.
3.	 Insert the connector into the connector housing at the marked position.
4.	 Press together using parallel pliers. Repeat the process at all other marks.

Attention : In case one or more expansion modules have to be added to SCU200 / SCU200-W plug them all 
first before assemblying on DIN-Rail bar.

1

2

3

4

4
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4.4.1.Assembly of current sensors

•	Position of the cable for current sensors

The cable must not bend directly above the sensor. If you use open-core sensors, make sure the cable is 
at the correct position, otherwise measuring errors may occur.

•	Mounting of InSite energy management system and SMISSLINE Sensors

Sensors fit to all ABB installation devices with twin terminals.
Flat cable should not exert force on the sensor, otherwise measuring errors may occur.

1.	 Unscrew the terminal of the installation device. Plug in the metal pin of the sensor into rear terminal 
connection.

2.	 Put the cable through the opening of the sensor into the installed device. The cable has to be 
insulated within the sensor!

3.	 Then tighten the screw.

Sensors fit ABB MCBs (S200, SMISSLINE) and RCBOs (SMISSLINE). 
Flat cable should not exert force on the sensor, otherwise measuring errors may occur.

1.	 Insert the sensor on the existing device, in order to have the cable passing through the opening of the 
sensor.

2.	 Snap the adapter of the sensor on the upper screw hole of the already installed device.

1

1

3

2

2
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4.4.2. I/O Modules

•	Assembly on 35mm DIN-Rail

To assemble of the control unit, perform steps 1 and 2. The device can be mounted horizontally or 
vertically. To disconnect, perform steps 3, 4 and 5.

•	Wiring

Connection of input and output channels to accessories and external devices is represented in the figure 
below.

For sake of representation, connection to signal/auxiliary contacts and to loads is shown.

1

3 4

5

2
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For output channels external power supply with overcurrent protection (by fuse or internal functionality) 
is required.
- 24VDC is maximum value of DC, can also be lower.
- 230VAC is maximum value of AC, can also be lower.
Do not connect AC to DC to the input terminal: no external supply of input is allowed, it will permanently 
damage the device. 

4.4.3.Tap-Off Box module

•	Assembly on 35mm DIN-Rail

To assemble of the control unit, perform steps 1 and 2. The device can be mounted horizontally or 
vertically. To disconnect, perform steps 3, 4 and 5.

1

3
4

5

2

1

3

4

5

2
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•	Plug connectors to INS-TB and sensors, I/O modules and smart devices

4.4.4. INS-HUB module

The connection to the control unit is the same as the other expansion modules.

•	Connection to additional modules of InSite

In case one or more expansion modules have to be added to SCU200 / SCU200-W plug them all first 
before assemblying on DIN-Rail bar.

When adding expansion modules, always start with Insite Collector HUB closest to the SCU200. For a 
complete configuration, please refer to the user manual.

The connection of the Collector HUB to other devices of the system does not compromise the electrical 
safety of the device itself.

Always use a dry cloth for cleaning, disconnect power to the system before connecting any module, no 
hot plug is allowed.

Do not connect eComm module for eMOD via INS-HUB. In case of eComm module needs to be added in 
the installation, it must be connected to SCU200 via InSite bus directly.

1

2
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4.4.5. Final connection

Finally, connect the current sensors and the I/O modules to the control unit.

Plug in the cable, check the correct connection direction. (Picture to the right).

Attention: When plugging in the InSite flat cable on the sensors and I/O modules, check the correct 
connection direction.
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4.5.Assembly and installation of INS-HMI display

Use the slot A for panel < 4 mm.

Use the slot B for panel < 8 mm max.

The installation of the HMI requires some space inside the door. In some cabinets, it is not allowed to 
have additional DIN rail devices behind the HMI panel.

1

2 3

A

AB

AB

AB

AB

A

A

A

A

A
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•	First commissioning

To start to use the INS-HMI it is mandatory to configure the basic setting: a wizard will guide the user for 
the configurations (password, date&time, ...). Please follow the commissioning steps.

The connection of INS-HMI to other devices of the system does not compromise the electrical safety of 
the device itself.

Always use a dry cloth for cleaning, disconnect power to the system before connecting any module, no 
hot plug is allowed.

Disconnect power to the system before connecting any plug (e.g. SD card, USB, Ethernet cable).

It is the responsibility of the installer to ensure that the installation maintains IP65 protection (see 
chapter 7.Technical data), making sure that all components are correctly assembled and sealed according 
to the technical specifications provided by the manufacturer. The installer must carefully verify that there 
are no dust or water infiltrations that could compromise the device’s functionality.

When the screen saver timeout is changed, the new value is not applied the first time. The first time the 
screen saver timeout is 1 minute. After the first “unlock” then the correct timeout is applied.

Do not remove the SD card and the power supply during the software upgrade. It may result in data 
corruption or device malfunction.

During operations in the WebInterface via HMI, it is not possible to download and/or export/import 
data. The download will not be visible in HMI. Do not download data on the HMI and do not try to open 
downloaded data, this may result in blocking the visualization of the WebInterface. In this case, use the 
button to refresh in the settings of HMI.

4.6.Meters connection

Connect up to 32 energy and/or power meters (Up to 16 Modbus RTU and 16 Modbus TCP). Meters shall 
be connected in daisy chain configuration.
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5.Access to control unit and configuration wizard

5.1.Network connection

The following sections show the steps needed to set up the SCU200 control unit.

The control unit can be used in different operating modes:

•	 Direct LAN connection
•	 LAN connection via router 
•	 WiFi
•	 Additionally, data are available through serial port Modbus RTU (RS485). For further information, 

consult the dedicated document.

5.1.1.Direct LAN connection

For network connection, an access with static address may be necessary in the first step. IP Address: 
HTTPS://192.168.1.200:8000 or HTTPS://192.168.1.200/ Subnet Mask: 255.255.255.0.

The control unit is set up using a web interface. To connect a PC or laptop to the SCU200 without DHCP, 
you need to configure the LAN interface with a static IP address. Using the example of Windows, the 
following shows the configuration steps.

Select Control Panel �2 Network and Sharing Center �2
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6.6.3.Configuration

This page allows you to set events. When a new device is added the events “Communication failure” and 
“Communication restore” are automatically configured in order to monitor the connection status for 
that device. If an event occurs, it is shown in the “Diagnostic – Events log” section. An event can occur 
after exceeding the selected threshold values (cross-up), after measuring values lower than the selected 
threshold values (cross-down) for a determined period (time delay), after matching specified value (value 
match) or if a certain status change (status change, status change to open, status change to close).

Email notification configuration can be set to following values:

•	 Cumulative: the email report is sent X minute (X -configured first period at System setup – 
Communication – Email) after the first event occurrence and consists of all events that occurred in this 
period. The next report can only be sent after at least Y minutes (Y -configured next period) since the 
first alarm occurrence and only in case event conditions are still ongoing.

•	 Dedicated: the email is sent immediately after each event occurrence.
•	 Both: cumulative and dedicated options are active.

When adding or editing an event, please set the following:

Name Set the name of the event.

Device type Select the type of the device.

Device Select the devices already defined in “My plant - Devices” according 
to the Device type selected.

Event type

Type of event: “Cross-up”, “Cross-down”, “Communication failure”, 
“Communication restore” and “Value match”.  
“Status change”, “Status change to close”, “Status change to open” 
only in case of I/O modules or INS-S/H devices. 

Category/Measure Set the specific measure to monitor according to the device 
selected.

Threshold Threshold of selected measure.

Time delay Define for how long the event criteria should be fulfilled in order to 
consider the occurrence as an event.

Alarm Only when Send event is enabled - If enabled, then event will be 
shown in alarms log.

Email notification 
If the box is selected, an email will be sent when an event 
occurs. The email address has to be defined in “System setup – 
Communication - Email”.

Status Status of configured event, if disabled then event is not active and 
won’t be triggered.

The maximum number of events logged for single device per minute is 12, if the value is exceeded 
additional event “Events overflow” will be visible in “Events log”.

Occurred events are stored in the database, up to 1000 events are stored for single device (if the value is 
exceeded, the oldest events will be removed).
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6.7.System setup

6.7.1.General

•	Time

Time settings
It is possible to synchronize the time to compare the time of the device and the one on the web browser. 
Synchronization is mandatory to correctly visualize and store data. By clicking on “Synchronize” button, 
the Control Unit will synchronize with the web browser time.

Set time manually

It is also possible to manually set the time. Please select date and time using calendar and clock icons.

NTP
If an NTP Server is available you can set the IP address (Time Server 1, Time Server 2) for automatic time 
synchronization. In this case, the synchronization procedure can take up to 10 minutes. Please make sure 
that no firewall will block the NTP server.

Check the internal time of the device to guarantee correct operation of the SCU200. If it is incorrect, 
it must be set manually. Please keep attention: incorrect date and time settings may cause device 
malfunction.

Attention: NTP server is used to keeping the time accurate, even if sudden power outages occurs. It 
wouldn’t affect time of the device. The time zones can be changed from the section of Region. In case 
a problem arises to fix the NTP server, please check the DNS values in the section system set up > 
communication > DNS, DNS mode: Static, DNS Server 1: 8.8.8.8, DNS Server 2: 8.8.4.4.
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6.7.2.Communication

•	IP

The following information have to be set to correctly have access to the user interface via IP: 

IP Mode 

DHCP or static (Note: With DHCP you can find and define an IP 
address via the router by MAC address or device/host name - 
scu200hs) The fallback IP address is: https://192.168.1.200:8000 or 
https://192.168.1.200 

IP Address Current IP address of device or possibility to define a new IP address

Subnet Mask Current Subnet Mask or possibility to define another Subnet Mask

Gateway Current Gateway or possibility to define another Gateway Address

Host name scu200hs or possibility to define another Host Name

MAC Address Shows the MAC Address of the device

Apply By clicking the Apply pushbutton changes are stored

Inappropriate settings may cause the user interface to become inaccessible. In order to be able to restore 
device access to the fallback IP, please use the reset button.
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6.7.3.Cloud

The Cloud section in the SCU200 system setup allows users to configure and verify the gateway’s 
connectivity to cloud-based services. This is particularly relevant for all SCU200 devices running firmware 
version 1.4.1 or higher, where the cloud connectivity features are supported and visible.

This section enables the secure connection of the SCU200 to ABB’s InSite Energy Pro cloud application 
through certificate-based authentication and licensing mechanisms.

Device client certificate

This tab displays the device certificate used to securely identify the SCU200 when establishing a con-
nection to cloud services. It contains:

•	 Validity Period: Indicates when the certificate was issued and when it expires.
•	 Issued To: Contains device-specific details such as the device UUID, organization name (ABB), and 

location (e.g., PG3133/Vittuone/IT).
•	 Issued By: Shows the certificate authority (e.g., ABB Ability™ Issuing CA).
•	 Certificate Content: The base64-encoded certificate used for secure authentication.

This certificate is required to establish secure, encrypted communication between the device and ABB 
cloud services.

Note: If this tab is not visible on your device or appears empty, please contact your local ABB 
representative. Our support team will assist in ensuring the proper provisioning of certificates and 
restoring cloud communication.
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6.7.4.Users

This page allows the “Administrator” to manage his account. By clicking on the pencil-icon, it is 
possible to edit the “Administrator” user, changing password and/or username. While editing the sole 
administrator profile, it is required to insert the administrator current password.

•	Users & Roles:

This page allows the creation of new accounts with assigned roles (Administrator, Operator, Guest). Each 
role has specific permissions that grant access to selected WebUI resources. By clicking on the “Add new” 
button, the user has the option to create a new user account and grant permissions by selecting one of 
the three roles.

There is always one main administrator (id=0 - there is no option to remove this account, who can create, 
modify, or delete other administrators, other administrators (id =/= 0) can create users and operators, 
can also modify their own credentials, but can’t create or modify other administrators.

Operator can create and modify accounts with the Guest role and modify their own credentials.

To create a new account, the user needs to click on the “Add new” button. After that, a new drawer should 
appear. When adding or editing user please set the following:

Username – login of the new account

Role – role of creating/editing user.

Password – password used to log in.

Confirm password – password confirmation.

When editing the administrator with id = 0 account, it is required to enter the current administrator’s 
password.

If the user has the appropriate permissions, they are able to delete accounts. To do this, they need 
to check the box on the left, next to the username. The “Remove” button will then appear, and after 
confirming the operation, the account or accounts will be deleted.

You also cannot delete an account that is currently logged in.

Apart from the global administrator (id=0), you can create an infinite number of user accounts and give 
them appropriate permissions. Thanks to these permissions, we limit access and visibility of individual 
elements of the website. The table below shows access depending on the assigned role.
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•	Password settings: 

This page allows administrator to set password expiration time in days (between 30-180 days). 

When any user log in to the system and his password expires, user will be forced to change password to 
new one. 

In addition for safety reasons, new password must be different than current password and it can’t be the 
same as it was previously used (3 previous passwords are not allowed).

•	Logged users 

Maximum number of users that can be logged in in the same time is 10. If this number is exceeded 
another user will not be able to log in. 

Administrator can display list of currently logged users and manually logout some of them if needed. 

6.7.5.Server certificate

In this section it is possible to upload or generate a .pem file containing a private key and a public 
certificate in order to provide a secure connection via the web browser.

•	Upload

Upload It is possible to browse, upload or download the currently in place certificate. For this purpose, 
please drag and drop the .pem file to the browser or click to browse, then push the upload button and 
wait for the uploading to finish. After a successful uploading process, the web server reboots. It is also 
possible to download a currently used certificate by clicking download certificate.
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6.7.6.Firmware update

Here you can update the firmware of the Control unit and devices like INS-S/H and Wireless M-Bus 
modules. 

It is highly recommended to update the firmware to the latest version for security and functionality 
reasons. Please check the ABB website for current SW revision and download the latest version of the 
firmware. After browsing the downloaded file, please use the “Update file” button to submit the new 
firmware to the device.

If SD card is inserted and it is not used for external storage, it is possible to select Firmware file from SD 
card. Only files with correct extension are displayed.

If Control Unit has access to the Internet, the available Firmware update is checked once per day. If newer 
firmware is detected, notification when WebUI is opened will be displayed. Then if update is started, file 
will be downloaded from server. 

Checking for Control Unit firmware update can be also triggered manually at any time by clicking “Check 
for updates” button. 

Here you can also find the information about the current version of the software installed for all types of 
devices.
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7.SCU200 communication interfaces

7.1.Modbus TCP/RTU readings

•	Introducing MODBUS protocol

The Modbus serial line protocol is a Master-Slaves protocol. This means that only one master and one or 
more slave nodes (max. 247) can be connected to the same serial bus. A Modbus communication is always 
initiated by the master and there is only one transaction at the same time. For further information: www.
modbus.org If you intend to use Modbus, you should only use ASCII characters in the Web UI. Unicode 
characters will not be displayed in Modbus.

Address PDU Frame Error Check

Address Field Function Code Data CRC

1 byte 1 byte 0 - 252 bytes 2 bytes CRCL, CRCH

ADU Application Data

PDU Protocol Data Unit

Stopbit 1

Address Field contains the slave address

Function Code: indicates what kind of action to perform

Data contains request and response parameters

CRC
contains the value generated by the cyclic redundancy check (standard 
CRC-16 defined by CCITT)

The maximum size for a Modbus RTU frame is 256 bytes. 

In RTU mode, message frames are separated by a silent interval of at least 3.5-character times. The entire 
message frame must be transmitted as a continuous string of characters. If a silent interval of more than 
1.5-character times occurs between two characters, the message frame is declared as incomplete and 
should be discarded by the receiver.

Modbus Data Encoding Modbus uses a big-endian allocation for addresses and data items. This means 
that, when a numerical quantity larger than a single byte is transmitted, the most significant byte is sent 
�”�—� �¡�¢�����y�¦�•�›�ž�š�“����������� �–���2���”�—� �¡�¢�������–���¢�–�“�œ����� �–��

•	Physical Interface RS-485 

To communicate with the SCU200 from an upper system, all devices (masters & slaves) must have 
the same data rate and data format. These settings are defined over the Web UI, as described in the 
dedicated chapter.

Parameter Values Default Values

Data rate 2400, 4800, 9600, 19200, 38400, 57600, 115200 Bit/s 19200 Bit/s

Data format even parity, odd parity, without parity even parity

•	Control unit’s MODBUS-ID

You can connect up to 247 control units to one Modbus RTU line. Each control unit must have a unique 
Modbus ID (address).

•	Function Code

•	 Read operation on registers with access code “R” or “RW” is defined by function 03h “Read Holding 
Registers”.

•	 Write operation on registers with access code “W” or “RW” is defined by function 06h “Write Single 
Register”.

Do not apply functions other than those specified.
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7.1.1.CMS current sensor readings

SCU 200 allows to connect to 32 current sensors on the flat cable. They can be assigned to Modbus ID 
from 1 to 32 and can be read/control using web UI and Modbus TCP/RTU protocols.

For direct reading using Modbus protocol, the sensors datapoints are provided as follows, additionally 
this table also provides an overview of the variables available different mediums.

Please note for variables exposable over Modbus TCP, Rest API, Historical Rest API, web UI, they are 
indicated with 1, and 0 if they are not exposed over these mediums.

Data Size Access DEC 
ad-
dress

Code 
Fun-
ction

Mo-
dbus 
TCP

Rest API 
Variable

Rest 
API

IO 
module 
storage

Web UI

SW 
Version

48-bit R 0 03 1 1 0 0

1 1 1 0 0

2 1 1 0 0

HW 
Version

32-bit R
3
4

03 1 1 0 0

Serial -
Number

64-bit R

5
6
7
8

03 1 1 0 0

RMS 
Value

16-bit R 9 03 1
"currentTr -
ms"

1 1 1

AC Value 16-bit R 10 03 1 "currentAc" 1 1 1

DC 
Value

16-bit R 11 03 1 "currentDc" 1 1 1

CMM 
Status

16-bit R 22 03 1 0 0 0

"active -
PowerTotal"

1 1 1

"activeEner -
gyTotal"

1 1 1

SW Version register  The Software Version registers is set up during manufacturing and is not expected 
to be changed at regular operation. Software version is a 6-byte value where the several bits have the 
following format: SSSSSSSS – 32-bit value representing the num-ber of embedded software MM – 8 bit 
value representing the major revision NN – 8 bit value representing the minor revision. The software 
number is 0x10010500. The software revision is 0x0001 (for example), 0x00 is the major and 0x01 is the 
minor rev.

HW Version register  The Hardware Version registers is set up during manufacturing and is not expected 
to be changed at regular operation. Hardware version is a 4-byte value where the several bits have the 
following format: HHHH – 16 bit value representing the number of hardware board (PCBA) MM – 8 bit 
value representing the PCBA version NN – 8 bit value rep-resenting the PCBA revision. The PCBA version is 
0x2070. The PCBA revision is 0x0101.

Serial Number register  Serial number register provides global unique ID the sensor. The situation that 
two devices have the same serial ID is forbidden.

Serial number is a 8 byte value where the several bits have the following format:

TRRR YYYY MMDD SSSS 

T – 4 bit value representing device type.

0x0 for regular devices  
0x8 for debugging devices

RRR – 12 bit value reserved for further use. 0x001 by default

YYYY – 16 bit value representing manufacturing year

MM – 8 bit value representing manufacturing month

DD – 8 bit value representing manufacturing day

SSSS – 16 bit value representing device number manufactured during the day

Example: 0001 2012 0109 0001 means regular device, type 1, produced 2012-01-09, first device on this day.





131SCU200 INSITE ENERGY MANAGEMENT SYSTEM

7.1.2.Energy meter module readings

INS-E3, INS-E3-5, alternatively called Metering Module or Connectivity Meter is a device belonging to both 
families of Electricity Meters and Connectivity expansion modules. It can measure electrical parameters 
of the low voltage AC grid and read it via Modbus communication. To one SCU, a maximum of five 
metering modules can be connected.

•	Meter configuration

Meter shall be configured according to its connection to the measured AC grid via proper Modbus 
registers as described in modbus maps.  Parameters to be set include current transformer ratio (primary 
and secondary side) and wires configuration as listed below:

•	 1 – 3 Phases, 4 Wires, 3 Current Measurements
•	 2 – 3 Phases, 3 Wires, 3 Current Measurements
•	 3 – 3 Phases, 3 Wires, 2 Current Measurements
•	 5 – 1 Phase, 2 Wires, 1 Current Measurement

Each change in the configuration parameters update accessibility of Modbus registers and Energy 
Accumulators accordingly.

Please note that when reading the energy meter module via the Insite bus, the energy increases between 
readings are returned. It is not the overall accumulated value.

•	Meter readings

External Modbus port operates on RS485 physical layer with galvanic insulation. Default configuration of 
the produced Meter is:

Baudrate 115200 baud/s, Parity Even, One stop bit, One start bit.

The following data is available for the external Modbus:

Category Quantity External 
Modbus data 
type

Start 
Address

Size R/W Unit Multiplier

Device 
information

FW_VERSION String 0 3 R

Device 
information

HW_VERSION String 3 2 R

Device 
information

SERIAL_ID Hex 5 4 R

Device 
information

DEVICE_STATUS Enum 18 1 R

Device 
configuration

ENERGY_E 
XCHANGE_MAP

Bitmap 32 8 R

Installation 
settings

WIRES_CONFI-
GURATION

Enum 48 1 R/W

Installation 
settings

CT_PRIMARY Unsigned 50 2 R/W

Installation 
settings

CT_SECONDARY Unsigned 52 2 R/W

Instantaneous 
Values

PHASE_VOLTAGEUnsigned 512 2 R UNIT_V 0,1

Instantaneous 
Values

PHASE_TO_PHA-
SE_VOLTAGE

Unsigned 518 2 R UNIT_V 0,1

Instantaneous 
Values

PHASE_CUR-
RENT

Unsigned 524 2 R UNIT_A 0,01

Instantaneous 
Values

NEUTRAL_CUR-
RENT

Unsigned 530 2 R UNIT_A 0,01

Instantaneous 
Values

ACTIVE_POWER Signed 532 2 R UNIT_W 0,01

Instantaneous 
Values

REACTIVE_
POWER

Signed 540 2 R UNIT_VAR 0,01

Instantaneous 
Values

APPARENT_
POWER

Unsigned 548 2 R UNIT_VA 0,01

Instantaneous 
Values

FREQUENCY Unsigned 556 1 R UNIT_HZ 0,01
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7.1.3.I/O modules readings

•	I/O modules readings

SCU 200 allows to connect up to 8 I/O modules (in the case no other device is connected – maximum 
device count is 32 and one I/O module counts as 8 devices). I/O modules can be assigned to Modbus ID 
from 1 to 32 and can be read/control using web UI and Modbus TCP/RTU protocols. 

For direct reading using Modbus protocol, IO module registers map is provided below.

Please note that addresses 0-3 (status contacts) could be read using Modbus function 01 (read coils) as 
well as function 03 (read holding registers). All other registers are being read with function 03.

Address Dec Number Access Description Mem type

0 3 R SW version Non volatile

3 2 R, W^{(1)} HW version Non volatile

5 4 R, W^{(1)} Serial number (SID) Non volatile

18 1 R IOM status Volatile

28 1 R IOM device type Non volatile

256 1 R IOM status Volatile

257 1 RW I/O Configuration

258 2 R/W^{(4)}
Port 0 Pulse counter/  
Port 0 I/O Coils

Volatile

260 2 R/W^{(4)}
Port 1 Pulse counter/  
Port 1 I/O Coils

Volatile

262 2 R/W^{(4)}
Port 2 Pulse counter/  
Port 2 I/O Coils

Volatile

264 2 R/W^{(4)}
Port 3 Pulse counter/  
Port 3 I/O Coils

Volatile

(1) Available in production mode (4) depends on IO Configuration.

•	 SW version
In this register a firmware version is stored.

0xXXMMmm where:

XX – reserved

MM – major number

mm – minor number

•	 HW version
In this register a hardware version is stored.

0xMMmm where:

MM – major number

mm – minor number

•	Reset Counters 

�w�•�£�œ�¢�“� �¡���‘�•�œ���•�“��� �“�¡�“�¢���¤�—�•���‹�“�•�‰�}���—�œ���•�§���ž�š�•�œ�¢���2���x�“�¤�—�‘�“�¡���2���}�h�ƒ���›�•�’�£�š�“�¡���¢�•�•�����‰�¡�“� ���‘�•�œ���‘�–�•�•�¡�“���•�“�¢�¥�“�“�œ��� �“�¡�“�¢��
only current values of counters on specified I/O module port, or reset also data from historical tables. 
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7.1.4.Smart Auxiliary readings

For the smart Auxiliary, the communication is also via Modbus through Flat cable.

The following registers are used in Modbus RTU.

Register name Register 
address

Function Description

SID 5 READ only Serial number. Stored during production 
and locked for another writing.

FW VERSION 1 READ only Firmware version.

HW VERSION 3 READ only Hardware version. Stored during production 
and locked for another writing.

SWITCHES STATUS 32 READ only Trip and toggle switches status:
BIT1: toggle switch status,
BIT2: trip switch status.

TEMPERATURE 1 33 READ only Temperature read from sensor 1.

INPUT VOLTAGE 37 READ only Input voltage value.

All the registers are also available over Rest API. On web UI, it is only possible to visualize the voltage, 
temperature, Status of the switches.

7.1.5.ABB meters readings

SCU200 allows connecting to 16 RTU and 16 TCP devices including meters with RS-485 interface/ by 
Modbus TCP. Currently Supported meter types are: ABB M4M/M1M, M2M, DMTME, IM300, EV meters, EQ 
meters, D11/D13 and D1M meters. 

The devices can be selected from the pre-defined list in the Load management, corresponding tab in the 
devices section.

After adding RTU/TCP device with specific type, the device is scanned for responding registers. In case 
if 3rd party device is added outside of known device models, user should upload own device descriptor 
which will be used by SCU200 for creating device registers map.

In case of RTU devices don’t have to have uniform Modbus configuration. SCU200 will adapt readout 
configura-tion in case if different devices have different baud rates, parities etc. If a device stops 
responding (disconnects, encounters fault or because of any other reason), it will be excluded from 
readout queue for an hour. After an hour another readout attempt will be made and once responds 
correctly, it will be read as usual.

7.1.6.Modbus TCP/RTU readings

SCU200 offers read/write operations on added peripheral RTU devices via external Modbus TCP connection.

�•�•�’�•�£�¡���ˆ�w�„���‘�•�œ�”�—�•�£� �•�¢�—�•�œ���ž�•�•�“���—�¡���•�¤�•�—�š�•�•�š�“���£�œ�’�“� ���‡�§�¡�¢�“�›���¡�“�¢�£�ž���2���w�•�›�›�£�œ�—�‘�•�¢�—�•�œ���2���•�•�’�•�£�¡�����}�œ���•� �’�“� ��
to enable communication user should enable Modbus TCP Disabled/Enabled switch and adjust TCP port 
number if necessary. Port 502 is used by default.

In order to query a device, user should use connection parameters, IDs, functions and addresses exactly 
as it would be used in case of querying a device directly.

For example, in order to read configuration of IO module with modbus ID 3, user should send request 
using function 03 (read holding registers), slave ID 3, address 40 and size 1.

Similarly, reading Voltages L1, L2 and L3 in EQ meter with modbus ID 35, user should send request using 
function 03 (read holding registers), slave ID 35, address 23269 and size 6.

The values of the Energy Values registers returned via Modbus TCP are accumulated values, meaning they 
represent the total sum of data collected since the device started operating or since the last reset of the 
accumulator.

By analogy, in order to query any other RTU device user should look up registers map in queried device 
manual.

There’s no possibility to query multiple device with one request.
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7.2.Wireless M-Bus

7.2.1.Wireless M-bus devices readings

Each wireless MBUS module can be configured to listen on Wireless MBus mode C1 or T1. They are fixed 
to operate on 868.95MHz radio frequency .

In addition, each module have selectable antenna port (internal is default).

Modules can securely store Wireless MBus encryption key with meter ID and manufacturer identification. 
Supported security modes are mode 5  and mode 7 . Also unencrypted data from meters are supported.

At this moment only Carlo Gavazzi EM24  meters are integrated as pre-defined devices.

Procedure to add the meters:

Step 1: A descriptor file must be prepared initially.

As explained in the section Adding 3rd party RTU/TCP devices step by step instructions, the de-scriptor 
file can be developed with the following variables and corresponding mandatory data.

STEP 2 : Once the descriptor file is ready, you can go to the webserver and fill in the details.

1.	 Wireless m bus meters communicate on radio signals so whenever the meter is available SCU 
recognizes and show it in here:

2.	 Then once the meter is recognized, it automatically fills ID and manufacturer.
3.	 Then the name of device can be registered and the key that was received along with the meter must 

be entered.
4.	 By uploading the descriptor file, the meter is now integrated.
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7.3.4G LTE Connectivity Module

The LTE module should be the first module to be connected right next to SCU200, this module has the 
highest priority for connection beside SCU200 followed by USB module.

Technology:

CAT 1bis (single antenna):  The device can connect to 4G mobile networks but uses a simpler and more 
power-efficient setup compared to high-speed 4G or 5G. It’s designed for steady, reliable connections 
rather than super-fast internet, making it ideal for devices that send small amounts of data.

Data Usage:

Estimated max 250MB/month: The device uses very little data, about the same as streaming a few hours 
of music in low quality. It’s designed for applications that don’t need heavy internet usage, like remote 
monitoring or smart devices.

SIM Card:

Micro SIM (option for eSIM in plastic form): You can use a small-sized SIM card (Micro SIM) to connect to 
mobile networks. There’s also an option for an eSIM, which is a built-in digital SIM that doesn’t require a 
physical card but works the same way.

Frequency Bands:

•	 LTE-FDD: B1/B3/B5/B7/B8/B20:  These are the 4G frequencies the device can connect to. The device 
should be compatible with many mobile networks worldwide, but it should be again verified with the 
network provider to confirm compatibility.

•	 GSM/GPRS/EDGE: 900/1800 MHz:  The device can also connect to older 2G networks if 4G isn’t 
available. This helps ensure connectivity in remote areas.
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7.4.LoRa Communication Module

7.4.1.LoRa Configuration

When LoRa module is connected to SCU200, it is automatically detected by the system and LoRa protocol 
is available for communication under the system setup, communication page.

Here - it is possible to configure LoRa export for SCU200 data.

Currently, it is possible to export data from all connected devices—such as meters, sensors, and I/O 
modules—with support limited to integer and Boolean data types.

The Payload is divided into frames/messages and the maximum of each frame can be 49bytes, where the 
first two bytes are reserved for the recognition of frame for network integrations.

Within a single frame, we can freely add or remove variables and change their order by selecting them. 
After rearranging the order, it is important to save the table changes by clicking the “Save payload table”  
button.

The LoRa payload size in bytes  field indicates the total size of all frames, expressed in bytes.

To add a new payload item, click the “Add payload item” button. In the form, select the device type, the 
specific device, the variable, and the frame number. It is possible to choose more than one variable. The 
only restrictions are:

•	 The frame size cannot exceed 49 bytes.
Users also have the option to download the payload map as a CSV file. To do this, click the “Download 
payload CSV”  button. Two files will be downloaded:

1.	 A file containing the payload.
2.	 A file with the list of variables, which includes information about the variable, device type, and the 

object id of the device stored in the database.
These files can then be used in network integrations of LoRa.
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7.4.2.Commissioning

Only one LoRa device can be connected to the control unit. When LoRa module is connected to SCU200, it 
is automatically detected by the system and is available in the main Dashboard under devices section.

- Main Dashboard > My Plant > Devices > LoRa.

Once the device is detected, it needs to be configured by filling in the required fields:

1.	 Name – The module identification name for reference by the user.
2.	 SID – automatically recognised – cannot be edited by the user.
3.	 Payload Interval : This refers to the time gap between consecutive data transmissions from a LoRa 

device. It is essentially the interval at which SCU200 sends data to the gateway or network server. 
This can also be called a transmission interval or reporting interval. This is defined by the application 
and can be configured based on energy consumption and data needs. A shorter interval means more 
frequent transmissions, leading to higher power consumption (it might be not impacting since 
SCU200 and LoRa modules are powered with a supply). A longer interval saves energy but may reduce 
data update frequency. It should be ensured that the payload interval time is always more than the 
(Package time * Number of frames).
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7.4.3.Theoretical example

Here it can be explained how the variables of INS-E3, can be exported to LoRa based networks using 
SCU200 and INS-LoRa.

Consider a configuration:

3 energy meter modules to measure three main incomers.

1 scu200

1 Ins – Lora

It is necessary to export the following data from the metering modules:

Active import L1, L2, L3 (for all the 3 modules) – 12 Bytes for each module

Current L1, L2, L3 (for all the 3 modules) – 6 bytes for each module

Voltage L1, L2, L3 (for all the 3 modules) – 6 bytes for each module

By design each module data can be accommodated in 1 frame (MAX 49 BYTES).

Total Frames = 3

Total Payload = 81bytes – (72 total + 3*4)

Data rate = DR3 �Æ 1760 bits/sec

From the airtime calculator – time for each frame = 53.4 Seconds

Assuming package interval = 5sec

The Payload interval can be = 3*(53.4sec) + 5*3 = 2,92 minutes = 3 minutes.

So theoretically SCU200 can update the data of the three modules every 3minutes to network server.
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7.4.4.Important notes

Transmission Interval Design

Although the theoretical transmission time may appear shorter, LoRa systems are typically designed to 
transmit data at longer intervals to optimize battery life and network efficiency.

Factors Affecting Payload Delivery

Multiple factors influence payload performance and must be considered during system design. These 
include:

•	 ADR (Adaptive Data Rate) status
•	 Distance from the LoRa gateway
•	 Network load on the gateway
•	 Volume of data being transmitted
•	 Antenna strength and positioning
•	 Transmission power settings

Configuration Retention

Even if the LoRa module is temporarily removed (e.g., for maintenance), all configuration settings are 
retained within the system.

Lost Payloads Cannot Be Re-Sent

If a payload is missed or fails to reach the server, it cannot be retransmitted. However, the system 
continues storing measurement data locally, which remains accessible via Modbus

Impact of Incorrect Payload Interval Settings

Incorrectly estimating the payload interval may result in the device entering sleep mode, potentially 
causing subsequent payloads to be lost.

Short Payload Intervals

If the configured payload interval is shorter than the required transmission time, the system may resend 
the previous payload, causing data re-fresh issues and outdated readings.

Snapshot Nature of Payloads

Payloads represent a snapshot of the device status now of transmission. If a parameter changes during 
the payload interval, the transmitted data may not reflect the most recent change until the next payload 
cycle.
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