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[bookmark: _Toc386461768][bookmark: _Toc400974257]Abbreviations
· LCU –Light Control Unit 
· NEMA - National Electrical Manufacturers Association
· DCU - Data Collection Unit
· RCMS - Remote Control Management System
[bookmark: _Toc400974258]Scope  
The scope of this document is to provide the technical specifications of the T-Light External LCU – Light Control Unit and its communication interface with the DCU and through it to the T-Light management software. The LCU is the wireless controlling unit installed outside at the top of the light fixture (twist-lock connector) which handles the data collection from the Luminaire and command transfer between the light unit and the street light management system. The wireless two-way communication of the LCU is implemented by Telematics Wireless Tnet™ RF mesh sensor network module which is a part of the LCU hardware.

[bookmark: _Toc400974259]Introduction 
The Smart Street Lighting system is designed to manage, control, and collect data from remote street light poles.
The system is comprised of the following entities:
1. Each street light pole is equipped with a PRO Light Control Unit (LCU, for short). The entity is able to configure, control and monitor the status of the light pole's lamp(s), lamp controllers and associated components (power meters, etc.)
In addition to its street light applicative roles, the LCU also incorporates an RF node, able to communicate via the RF network.
2. The Data Collection Unit (DCU, for short) acts as the controller for up to 500 unit network. Its role is to coordinate the transmissions over the RF network and to act as an intermediary gateway between the RF network and the system's Back-End. Communication with the back-end is conducted over a highly secured link over the standard Internet protocol using a LAN or High Speed cellular communication.
3. The Back-End is in charge of street light applicative management: it is used to configure new light poles, remove them, monitor their status and control them. The back-end is web-based and comprised of Remote Control Management System, a Database center and a Graphic User Interface. The GUI presents static and dynamic parameters of the Galaxy Light Controlling Units.

[image: system]The reader should note that the LCUs and the DCU can be used in association with any other kind of applicative management system, by providing a specific LCU API.          
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Figure 1 – System Topology
[bookmark: _Toc400974260]Functional Description
The RF unit is the wireless interface between the Remote Control Management System and the lamp driver. The RF unit implements the Tnet™ PRO protocol – Telematics Wireless proprietary RF two-way mesh communication protocol, optimized for sensor/actuator applications. Tent's network architecture enables fully two-way wireless communication flexibility for monitoring and active control using mesh network topology. It ensures secured data communication data integrity and prevents unauthorized tampering within the system.
[bookmark: _Toc386461776][bookmark: _Toc400974261]RF Network Functionality
1. The network consists of up to 250 RF Nodes, acting as relays and able to transmit and receive discrete RF payloads from the RCMS through the DCU.
2. The maximum distance between LCU to the DCU is defined to be 75 meters and the RF unit ensures communication to the next consecutive LCU which means at least 150 meters. Depending on RF media conditions and other factors.
3. LCU is discoverable by the DCU management system. 
4. Data payload size is application dependent (typically 100 bytes).
5. Network data is protected by AES 128 encryption ensuring the prevention of hacking and unauthorized intrusions.)
6. Watchdog - Automatic restart after malfunction detection.
7. [bookmark: _Toc386458545][bookmark: _Toc386458608]The network supports wireless Firmware upgrade.
[bookmark: _Ref386465334][bookmark: _Toc400974262]Application Features
1. Relay Control – RF Node application software shall control a single relay, which controls Led Driver/ Ballast power. By default, the state is OFF.
2. Light Sensor – Whenever malfunction with LCU is detected, the local light sensor shall turn the light on and off according to predefined light levels. Optional feature - input luminance value from the sensor is presented on the management system application. 
3. Schedule Elements – The application supports different schedule elements per day configured via the RCMS. The schedules include the required time and dimming level dictating the autonomous mode of operation of each LCU. 
4. Real Time Clock – The LCU (has a Real Time Clock that is updated periodically over the air. The predefined Schedule Elements timing is based on the RTC.
5. Temperature - Temperature sensing of the internal LCU shall be provided by the RF node and presented on the RCMS. This value triggers high temperature Alert. 
6. DALI Master- the LCU supports luminaire driver control using DALI commands, this feature allows the control of both HPS/MH Electronic Ballast or any LED/Induction driver that facilitates the DALI interface. The dimming setting is according to the schedule elements or manual commands from the RCMS. 
7. [bookmark: _GoBack]Power Meter – Light unit power meter readings is provided by dedicated MCU. The MCU incorporates software application, which handles the continuous sampling of the consumed power of the lamp and provides energy measurements.
The energy measurement data is read via serial port. Necessary data are as follows:  
· Voltage (Vrms)
· Current (Irms)
· Accumulated Power(Watts)
· PF-Power Factor (Range between 0-1000)
· Line Frequency(Hz) 
The RF Node software application retrieves the power meter values of Vrms, Irms and Power Factor. The RCMS shall present the actual energy consumption of each LCU within the system.
  
8. Analog Dimming – The LCU supports luminaire driver dimming using 0-10V analog dimming. The dimming setting is according to the schedule elements or manual commands from the RCMS. 
9. GPS – Provides lamp pole's coordinates via GPS. Used primarily upon initial configuration. This information and LCU ID is transmitted during commissioning.
10. NFC – Used for receiving lamp pole's coordinates during installation, this information and LCU ID is transmitted during commissioning.
[bookmark: _Toc386461778][bookmark: _Toc400974263]Application Alarms
LCU alarms which are available by the application include:
1. Power Too Low:  This alarm is generated whenever the actual consumed power is lower than the minimum power consumption parameters.
2. Power Too High: Generated whenever the actual consumed power is higher than the maximum power consumption parameter.
3. DALI Failure: Generated whenever there is a communication problem with the Ballast/LED driver.
[bookmark: _Toc386461779][bookmark: _Toc400974264]Static Information
The T Light system enables presentation of the luminaire constant parameters. New LCU units are presented in the system by importing a file with all the main static LCU information. The LCU static information contains the following data:
1. DCU ID
2. GPS Coordinates
3. Address
4. Identifier
5. Unique Address
6. Pole Type
7. Luminaire Type
8. Installation Date
[bookmark: _Toc400974265]
LCU Electrical Characteristics
[bookmark: _Toc386461781][bookmark: _Toc400974266]RF Node Electrical Parameters

	Parameter
	Value

	Operating Frequency
 (depends on RF unit installed)
	869.4MHz 869.65MHz 
902MHz – 928MHz


	Modulation
	Frequency Shift Keying (FSK)

	Receiver Sensitivity 
	 -102dBm@38.4kbps

	Maximum transmission power 
	 +27dBm

	Regulations Compliance
	FCC CFR47 PART 15
ETSI EN 300 220-1


[bookmark: _Toc386461782]
[bookmark: _Toc400974267]LCU Electrical Parameters
	Parameter
	Value

	Input Voltage 
	85~305VAC 

	Frequency Range 
	47-60Hz 

	Load power 
	5A/220VAC

	Power consumption
	<0.5W

	Sealing
	Outdoor IP66

	Safety Standards 
	ANSI C136.41-2013
IEC 60950-1:05 + A1:09
EN 60950-1:06 + A11:09 + A1:10 + A12:11
SI 60950 part 1:03
CB

	Working Temperature 
	-40°C+85°C 

	MTBF
	

	EOL
	

	ROSH Compliance
	yes


[bookmark: _Toc386461783]

[bookmark: _Toc400974268]LCU Contact Interface:
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Figure 2 –Contact Interface
[bookmark: _Toc400974269]LCU Dimensions:
D – 88mm, H – 106mm

[bookmark: _Toc386461784][bookmark: _Toc386473433][image: ]

Figure 3 – External LCU Enclosure
[bookmark: _Toc400974270]Models

	           Functionality

Catalog
Number
	DALI
	0-10V
	Power Meter
	Light sensor
	Relay
	GPS
	NFC

	21390959600
	+
	+
	+
	+
	+
	+
	

	21390959700
	+
	+
	+
	+
	+
	
	+
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