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TECHNICAL SPECIFICATION MODEL FOR PRODUCTS

System pro M compact InSite
· GENERAL INFORMATION
Sub-distribution connected system shall allow monitor and control of low voltage electrical installations, at feeder and at branch level, in order to bring complete overview of the system performances and to enable system management.

Each system consists of a Control Unit and field devices: energy and power meter, sensors, and digital input and output modules (I/O modules). Field devices are selected between ranges, mounting possibilities (where applicable) and features to be adapted to any installation. 
Number and type of field devices shall respond to the application needs making the system scalable. The system shall have a high level of flexibility enabling the installation also on electrical systems already installed with limited impact on existing architecture. 

System scalability shall ensure integration of new devices without re-programming or re-configuration of the sub-distribution connectivity system.
The sub-distribution connected system should collect information from the mains, from the meters, from the sensors directly connected to every branch and from the I/O modules. 
The input data and measurements from meters must be transmitted via Modbus RTU communication protocol;
the input information from sensors and I/O modules must be transmitted throught a 4-pin flat cable, flexible in length. The positioning of meters, sensors and I/O modules must be fully flexible and should allow for customized use.
The operating frequency must be from 45 Hz to 65 Hz in order to enable the device installation in different kind of application.

Measured data must be visualized remotely through a digital communication with different protocols, in order to be suitable for the most common control systems: Modbus RTU, TCP or SNMP v1 and v2 and the encrypted v3. The two interfaces - LAN and RS485 – should guarantee a straightforward integration into any IT infrastructure.
To better supervise the power system there sould be available an integrated Web User Interface, not only for the visualisation of the input values but also for the monitoring and control and configuration of system parameters. Measured data should be exported automatically or on demand to CSV files, mail or ftp, depending on the user preferences. The sub-distribution connectivity system should be configured through the Web User Interface.
The sub-distribution connectivity system should be equipped with two LEDs, one related to the status of the device and a one to the status of the network to enable a local monitoring. 
· STANDARDS, MARKS, CERTIFICATION

The sub-distribution connectivity system shall conform to the following international standards: 

· Degree of protection: IEC 60259, IP20
· Electrical safety: IEC 61010-1, CSA C22.2 No.14
· ELECTRICAL DEVICES
The Sub-distribution connectivity system shall be able to connect and collect values from:
· Up to 16 energy and power meters

· Up to 3x32 current sensors, or up to 3x8 I/O modules -where each module includes 4 digital channels- or a combination of sensors and modules. 

The system must not require any external power supply for a correct functioning of control unit, sensors and I/O modules.
· ELECTRICAL and MECHANICAL PROPERTIES

The sub-distribution connectivity system should have the following mechanical and electrical properties that determine its use and employment:
· Installation in all energy distribution systems, in low voltage, single-phase, three-phase with neutral, balanced and unbalanced networks 
· Must always be installed with current transformers with 5 A secondary average
· Includes a power supply with voltage range from 80 V to 277 V AC and frequency range from 45 Hz to 65 Hz 
· Power consumption 40 VA max
· Type of AC measurement sampling
· Measured parameters from mains:

· Voltage

· Current

· Power factor

· THD 

· Active, reactive and apparent power

· Energy

· Calculated parameters for branches (using branch currents, mains voltage and power factor):

· Power

· Energy

· Calculated parameters for I/O modules

· Status counters using changes in channel status
· Pulse counters and their equivalent consumptions using pulses and settings
· Accuracy classes:
· Voltage ± 1%
· Current mains input ± 1%
· Current ± 0.5% FS solid-core sensor
· Current ± 1.0% FS open-core sensor
· Power factor ± 0.2%
· Active power ± 2%
· Active energy ± 2%
· Measuring range:

· Voltage mains direct 80 to 277 V AC TRMS with resolution 0.01 V
· Power factor with resolution 0.01
· Current inputs always external CT, primary up to 6,000 A AC, 5 A secondary (min. 60 mA)
· Total harmonic distortion measure in the band up to 2,000 Hz
· Specification of the terminals: 
· Current and voltage inputs section 0.5 mm²  - 2.5 mm²
· RS485 serial port 0.5 mm²  - 2.5 mm²
· Ethernet port RJ45 
· Overall dimensions: 161.5 mm x 87.0 mm x 64.9 mm 
· Degree of protection IP20

· The sub-distribution connectivity system will be equipped of technical installation manual available in the following languages:  English, Italian, German, French, Spanish, Chinese and Russian
· The sub-distribution connectivity system shall be able to collect following data from connected devices:
· Energy and power meters – real-time values:
· Energy (active, reactive, apparent, import, export, net, total and per phase)
· Power (active, reactive, apparent)

· Voltages

· Currents 

· THD

· Harmonics

· Cos phi

· Phase angle

· Power factor

· Unbalances 

· Current sensors

· AC, DC or mixed current, up to 160 A in TRMS
· I/O modules

· Digital channel status
· Number of pulses for pulse channels

· Additionally, activation or deactivation of digital output channels
· ENVIRONMENTAL FEATURES
The sub-distribution connectivity system may ensure the installation and storage under the following environmental conditions:

· Storage temperature range from -40°C to +85°C
· Operating temperature range from -25°C to +60°C

· Relative humidity max 95% at 55°C
· DIGITAL INPUT AND OUTPUT MODULES
I/O modules are necessary components of the connected system, since they collect and send information from the field devices with digital input, and they act on field devices with digital output. It shall be possible to gather information and act on any field device whose digital input/output characteristics are compatible with I/O modules technical characteristics.
Every I/O module shall digitally and directly transmit data through the interface to the control unit, maximizing the security of the transmitter information.

It shall be possible to choose the type of I/O module in order to have a scalable solution and the most fitting configuration for any application.

Choice shall be done considering a range composed of 3 types:

· Input module with 4 digital inputs

· Output module with 4 digital outputs

· Input and output module with 2 digital inputs and 2 digital outputs

Additionally, I/O modules shall have screwless terminales in order to ease wiring process and installation

It shall be possible to connect protection devices and their accessories, as well as pulse meters in order to supervise effectively the installation and have a complete overview of operations. Main information made available on the Web User Interface shall be, but not limited to:

· Status of contacts of MCBs, of residual current devices, of overvoltage protection devices
· Signalling contacts to identify if a trip occurred
· Consumptions from pulse meters

· Other devices with digital output with compatible technical characteristics to detect signals
It shall also be possible to act on the following devices directly from the Web User Interface:
· Shunt trips (to open a line)
· Motor operating devices and autoreclosing units (to open and close a line)

· Other devices which can be controlled via digital input with compatible technical characteristics (equipment switching)
I/O modules shall have the following electrical and mechanical properties:

· Passive output continuous: 5 Vdc - 230 Vac  5mA – 2,5A (applicable to resistive load)
· Passive output, short duration (<5 sec): 4,5A/230Vac (applicable to resistive load)
· Active input: 22-26V 4mA

· Every active input can read pulses or digital input

· Minimum width of pulse 5ms

· Maximum working frequency 100Hz (50% duty of PWM signal)
· Voltage power supply input: 6,5-10 V

· LED light to indicate status: module is not assigned, is online, is not connected to control unit
· Overvoltage category II

· CURRENT SENSORS

Sensors are necessary components of the connected system, since they collect and send information from the branches. Sensors should be able to measure all types of current, whether AC, DC or mixed, in TRMS, enabling exact and effective measurements. 
Every sensor should be equipped with a signal microprocessor, as measurement data could be transmitted digitally through the interface to the control unit, reducing, as a consequence, the number of cables into the distribution units and maximizing the security of the transmitted measurement. 

The range of sensor should be flexible to every kind of installation. To integrate the sensors within PDUs there must be four different mounting variants available.
The size of sensors must be contained in order to not waste space, not exceeding 25 mm width.
The range from which sensors must be selected should be varied. They can be divided in different groups depending on:
· Shape: 

· Open-core sensor 
· Closed-core sensor
· Type of application: 
· System pro M, SMISSLINE: For all LS, FI 6 FI-LS with twin terminals
· S800: For all S800 devices with cage terminals
· DIN rail: Universally usable
· Cable tie: Universally usable
· Overall dimension:
· 18-mm overall width
· 25-mm overall width
· Mesasurement range:
· Measuremnet range: 20 A, 40 A, 80 A, 160 A
The Table 1.1 resumes the total range of possible sensors, classified according to shape, type of application and overall dimension:
	Sensors
	System pro M, SMISSLINE
	S800
	DIN rail
	Cable tie

	
	For all LS, FI 6 FI-LS with twin terminals
	For all S800 devices with cage terminals
	Universally usable
	Universally usable

	Open-core sensors
	
	
	
	

	18-mm overall width
	CMS-120PS
CMS-121PS

CMS-122PS
	-
	CMS-120DR

CMS-121DR

CMS-122DR
	CMS-120CA

CMS-121CA

CMS-122CA

	Solid-core sensors
	
	
	
	

	18-mm overall width
	CMS-100PS

CMS-101PS 

CMS-102PS
	CMS-100S8

CMS-101S8

CMS-102S8
	CMS-100DR

CMS-101DR

CMS-102DR
	CMS-100CA

CMS-101CA

CMS-102CA

	25-mm overall width
	-
	CMS-200S8

CMS-201S8

CMS-202S8
	CMS-200DR

CMS-201DR

CMS-202DR
	CMS-200CA

CMS-201CA

CMS-202CA


Table 1.1
Open-core sensors

In the open-core sensors cables are directly insert without using a screwdriver, guaranting a faster cabling.
The open-core sensors should be able to measure all types of current, whether AC, DC or mixed, up to 80 A in TRMS, enabling exact and effective measurements.
The open-core senors are available in 18 mm width.

The open-core sensors could be installed in all kind of application, except for all S800 devices with cage terminals.
In the Table 1.2 there are listed the whole range of possible open-core sensors, divided into type of application and mesasurement range:

	Open-core sensors
	System pro M, SMISSLINE
	S800
	DIN rail
	Cable tie

	Measuremnet range
	For all LS, FI 6 FI-LS with twin terminals
	For all S800 devices with cage terminals
	Universally usable
	Universally usable

	18 mm overall width
	80 A
	CMS-120PS
	-
	CMS-120DR
	CMS-120CA

	
	40 A
	CMS-121PS
	-
	CMS-121DR
	CMS-121CA

	
	20 A
	CMS-122PS
	-
	CMS-122DR
	CMS-122CA


Table 1.2
Solid-core sensors

In the solid-core sensors cables are closed inside the core, guaranting a secure insertion.

The solid-core sensors should be able to measure all types of current, whether AC, DC or mixed, up to 160 A in TRMS, enabling exact and effective measurements.
The solid-core senors are available in 18 mm and 25 mm width.

The solid-core sensors could be installed in all kind of application.

In the Table 1.3 there are listed the whole range of possible open-core sensors, divided into type of application and mesasurement range:

	Solid-core sensors

	System pro M, SMISSLINE
	S800
	DIN rail
	Cable tie

	Measuremnet range
	For all LS, FI 6 FI-LS with twin terminals
	For all S800 devices with cage terminals
	Universally usable
	Universally usable

	18 mm overall width
	80 A
	CMS-100PS
	CMS-100S8
	CMS-100DR
	CMS-100CA

	
	40 A
	CMS-101PS
	CMS-101S8
	CMS-101DR
	CMS-101CA

	
	20 A
	CMS-102PS
	CMS-102S8
	CMS-102DR
	CMS-102CA

	25 mm overall width
	160 A
	-
	CMS-200S8
	CMS-200DR
	CMS-200CA

	
	80 A
	-
	CMS-201S8
	CMS-201DR
	CMS-201CA

	
	40 A
	-
	CMS-202S8
	CMS-202DR
	CMS-202CA


Table 1.3
· ACCESSORIES – FLAT CABLE 
The control unit of the sub-distribution connectivity system needs a flat cable to receive branches measurements from sensors and to receive information from I/O modules. 

The flat cable should be a 4-pin cable, flexible in length. 
The maximum flat cable length that could be installed must depend on the number and shape of sensors, on the number of I/O modules and distance between devices.
· ACCESSORIES – OTHER COMPONENTS
External current transformers should be installed in a sub-distribution connectivity system, with a secondary of 5 A.

A connector housing and a connectors should be installed in order to connect the flat cable with the sensors and I/O modules.
A proper pre-made interface already linked to the control unit shall be installed in order to connect Modbus RTU communicating meters to the control unit.
· WEB USER INTERFACE
Embedded Web User Interface with pre-set pages showing data, information and settings. It shall enable monitor but also control of field devices without need of any additional software. Data shall be displayed in tables and graphs for immediate evaluation and management of performances. The following functionalities shall be available:

· Monitor of all aforementioned real-time values and possibility to reset counters
· Display of historical values and their benchmark by period and device

· Complete overview of system consumptions, including consumptions from utilities such as water, gas, heat

· Data export

· Remote control of field devices through digital output channels
· Data storage of up to 1 year

· Alarms

It shall be possible to monitor installation operations and status of devices via customised alarms. User can set alarms for any available data in the system, related to a specific device or for multiple devices, or for communication issues, in order to check health of installation and reduce downtimes. It shall be possible to receive notifications via e-mail.
· Users profile

It shall be possible to define at least 3 different profiles for users. Only one of the users can be identified as administrator and can configure and control the system, and send invitation to other users. It shall be possible to identify operator profile with the rights to access monitor, analytics and partly configuration. It shall be possible to assign guest profile to enable access to data visualization.
· Automatic actions

It shall be possible to implement automatic actions based on the “if this then that” logic in order to operate on the system in a automatic way without manual interventions: it shall be possible to define the action on the system based on a user-defined input.
· COMMISSIONING

Sub-distribution connectivity system shall allow final user or panel builder to execute configuration and commissioning of the system through the embedded Web User Interface, without need of any additional software.
Recognition of field devices shall be automatic, and import/export of the system configuration shall be available, in order to ease commissioning process. 

In addition, it shall be possible to group field devices according to user’s needs and to organise them in a hierarchical structure based on electrical nodes.
· CLOUD INTEGRATION

It shall be possible to integrate the sub-distribution connectivity system in a cloud computing platform architecture able to satisfy supervision of electrical system and performance, analysis of relevant data and optimization of installation, to implement efficiently an energy management strategy.
Integration shall be done via a cloud access point device using standard communication protocol Modbus TCP/IP: a wizard included in a free software shall be followed in order to complete commissioning in the cloud platform.
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