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Warning
This guide is for persons who have received training and are qualified to work with electricity and electrical metering equipment.
All applicable national and local electrical codes and standards must be followed. Failure to follow proper procedures may result in
serious bodily harm including death.

Disclaimer
The product described herein may be changed or enhanced from time to time. This information does not constitute commitments or
representations by SCALAMAX, LLC and is subject to change without notice.

For additional information, please contact us
www.scalamax.com - info@scalamax.com
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1. General information
1.1 SCALAMAX Protocol Node
The SCALAMAX Protocol Node is a device that allows transmission and reception of data by the low voltage electrical network using
OFDM multi-carrier modulation technology (Ortogonal Frequency Division Multiplexing). It communicates with a head end and other
nodes.
It uses a bandwidth of 10 MHz (2 - 12 MHz) and its programming allows the management of multipoint MACs (Medium Access
Control) with auto repeat capabilities, so that each node can extend the network. At the same time, it self-regeneration of the same
depending on the changes in the environment in the electrical network.
The nodes use an optimal path selection protocol. The technology finds the best route in terms of attenuation and number of repeaters
to connect to the Header.
The equipment has an error correction system that provides the maximum robustness in any environment of the electrical network
and the data encryption system (DES, 3DES and AES) guarantees a total security in the transmission of the information.
The nodes have a Plug and Play configuration, which facilitates their installation.

1.2 NX80 Serie
The NX80 series is a PLC node that incorporates other interfaces and functionalities.
This series consists of four devices with main common and some particular functionalities.
The entire NX80 series includes:
•
•
•
•

0..10 Vdc output for luminaires luminance control.
2C interface. For external connectivity. For example for sensors.
Real Time Clock, which ensures the maintenance of the date and time at startup after a disconnect status.
PLC conectivity

The optional features are:
•
•
•

Measurement of the Electric Consumption of the luminaire it controls and detection of Supply Failure.
Energy consumption measurement of the luminaire that it controls and detection of supply failures.
10/100 Mbps Full-Duplex Ethernet port and Auto MDI / MDIX function with RJ45 connector for connectivity with IP devices
such as computers, cameras, audio systems, etc.

These are the NX80 series models:
Functions
Devices

Power consumption
measurement

RJ45 (Ethernet)

NX81
NX82

X

NX83
NX84

X
X

X

The 0..10 Vdc interface allows to control the luminarie luminosity, through its driver. The nodes are installed inside the staffs, or even
inside the luminaire itself.
The NX80 nodes has an AC output up to 4A with the same input voltage (input bypass ). This output pass through a filter to avoid
interferences in the PLC signal, and a relay, so the activation of the luminaire power supply is controllable.
ATTENTION: These nodes are connected between Phase and Neutral of the electrical network.
They never have be connect to a three-phase network, or they would be damaged immediately.
For additional information, please contact us
www.scalamax.com - info@scalamax.com
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1.3 Block Diagram
This is the block diagram of the NM-92 Node.
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The electrical network enters to the node and a filter separates the feeds from the PLC signal injection. Once filtered, it is taken to the
output through a relay, which will serve to provide the electric supply to the luminaire.
At the same time, an AC/DC power supply and DC/DC converters are available behind the filter to generate the electrical voltages
required by the circuits.
The digital processor manages the communications and has SDRAM and Flash memories. The Real Time Clock (RTC) allows it to
know the date and time at all times, even after a long disconnection of the node, by having a SuperCAP, which keeps it active.
The PLC communication passes through the AFE, block of amplifiers and filters of transmission and reception, to be injected in the
electrical network through the Coupling Unit, always to the other side of the filter, just to the network input.
The 0..10 Vdc signal is generated by the digital processor through a DAC (Digital-Analog converter). The I2C signals are also
controlled by the same circuit, but unlike the previous one, they are digital and bidirectional.
As optional blocks, the NX80 series has 10/100 Mbps Ethernet with an RJ45 connector and the consumption measurement, where the
input voltage and the output current to the luminaire are sensed.

1.4 Connectors
The equipment has the following connectors inside it.
Electrical network input/output. It has the following terminals
- Earth (Line Input):
- Phase (Line Input):
- Neutral (Line Input):
- Earth (Line Output):
- Neutral (Line Output):
- Phase (Line Output):

Earth connection
Electrical network phase
Electrical network neutral
Earth connection
Neutral output to the luminaire
Phase output to the luminaire

For additional information, please contact us
www.scalamax.com - info@scalamax.com
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Low voltage connector. It has the following terminals
- 0..10 Vdc:
- GND (x2):
- SDA:
- SCL:		
- 3V3:		
- 12V:		

0 to 10 V Control output
Mass
I2C data signal
I2C clock signal
3.3 V output voltage
12 V output voltage

RJ45 connector (Optional). It is the connector of the Ethernet port on the NX83 and NX84 models.
The device is supplied with two additional aerial connectors, where the output and input cables must be connected. These are located
within the node inserted in their complementary connectors.
The following illustration shows an example of connection, particularly for a model with 3 cable glands (without Ethernet):

For additional information, please contact us
www.scalamax.com - info@scalamax.com
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2. Technical Specifications

Input
Input Voltage Range (VAC):
Input Frequency:
Power Factor:
Maximum power:

100 ~ 277 VAC
50 - 60 Hz
> 0.80
4W

Output VAC
Type of electrical supply:
Output Voltage Range (VAC):
Maximum Output Current:

Single-phase
100 ~ 277 VAC
4A

0..10 V Control output
Output voltage range:
Maximum output current:

0 (min) ~ 10 V (max)
50 mA

I2C interface
Output voltage high level:
Output voltage low level:
Input voltage:

2.4 V (min) / 3.3 V (typical)
0 V (typical) / 0.4 V (max)
3.3 V (typical) / 3.6 V (max)

PLC Bandwidth
Start frequency:
Final frequency:
Bandwidth:

2 MHz
12 MHz
10 MHz

Ethernet (For models with this feature)
Operating modes:
MDI / MDIX function:
Full Duplex:

10 / 100 Mbps
Yes
Yes

For additional information, please contact us
www.scalamax.com - info@scalamax.com
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3. Environment
Enviromental protection level:
· IEC1 60529, IP-65.
· Nema2, Type-1.
Environment working temperature: 		
Environment storage temperature:		
TC: 					

1.
2.

-25 ºC ~ 55ºC.
-25 ºC ~ 85ºC
55 ºC

International Electrotechnical Commission, 3 Rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
National Electrical Manufacturers Association, 1300 North 17th Street, Rosslyn, VA 22209

For additional information, please contact us
www.scalamax.com - info@scalamax.com
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4. Dimensions
These are the Node dimensions and the weight:

•
•

77 mm (W) x 183 mm (L) x 33.5 mm (H).
500 g

NOTE: The graphic shows a model without Ethernet.

The Node is inside an aluminum extruded profile housing with two plastic caps screwed on the sides.
Four cable glands, maximum, are located on the side where the connectors are located. It will be used to pass the electrical network
input cables (1), output to the luminaire (2), low voltage control signals (3) and Ethernet (4). That cover will be unscrewed to accessto
the connectors.
The node model, the serial number, the MAC, the electrical characteristics and the distribution of the terminals of the connectors are
located on the aluminum, to facilitate its installation.

For additional information, please contact us
www.scalamax.com - info@scalamax.com
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5. Certifications
SCALAMAX certifies that this device meets the requirements of the following directives:

2006/95/CE

EN 60950-1:2006 + A11:2009 + A12:2011
EN 60529:1991 + A1:2000

2004/108/CE

EN 55022:2010
EN 55024:2010
EN 61000-3-2:2006 + A1:2009
EN 61000-3-3:2008
TGN 17 v2.0
EN 60068-2-1:2007
EN 60068-2-2:2007

6. Installation guide
The node must be installed inside the post or luminaire in a place where it is not accessible from the outside of it. It must be tight.
The installation process will be done without voltage on the power line, so the fuse of the staff must be removed first of all, and check
that there is no electricity.
Whether it is installed inside the staff or a luminaire, it is normal to be outdoors and cooled by convection. It is not recommended to
install the node inside a luminaire, apply or ceiling on a ceiling or wall, as heat can not be evacuated. For the same reason it should not
be installed on a hot element.

NOTE: The pictures in the following sections of the installation process may vary slightly from the supplied device. It could be a
similar or an improved model.

6.1 Node opening
To open the node, remove the 4 screws on the side cover where the cable glands are located and loosen it. The joint between the lid
and the box should not be lost.

For additional information, please contact us
www.scalamax.com - info@scalamax.com
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The node connectors will be visible and the air will be extracted, intended to accomodate the input/output cables. These connectors
are inserted in their corresponding final locations.

Once the absence of electrical voltage in the staff or luminaire is assured, proceed with the next step.

ATTENTION: To ensure compliance with IP65 standard, cable hoses must be used in the cable glands and not in
loose cables when closing the cover. Otherwise, openings may remain.

6.2 230 Vac electrical network connection
An aerial connector is available to connect the voltage inputs/outputs.
For the connection to the electrical network, the existing cables inside the luminaire or the post will be used.
There is usually a connection with strip terminal between the input cables and the power supply/ballast of the LEDs cables. This
connection will unscrew.

The electrical network cables will be passed through the first cable gland and the gasket, and will be connected to the input terminals,
matching to the Earth, Phase and Neutral lines, of the aerial power connector.
They will screw without leaving any cable in the air so it can not short circuit with adjacent cables.

WARNING: It shall be verified that no fine thread is loosed, to prevent short circuits.

Endcaps must be used, as required by the standard, for these joints.
The AC input cables to the ballast are passed through the second cable gland and the seal, and screwed on the output terminals
connector. Once again, they shall be well screwed and no fine thread shall be loosed. They will be Earth, Phase and Neutral. Again, they
will have to be tight and without cable in the air.
Once the operation is completed, the cable connector is plugged firmly in its mating connector in the node.
For additional information, please contact us
www.scalamax.com - info@scalamax.com
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6.3 Control signal connections
There’s an aerial connector for connecting the low voltage signals (0..10, I2C, Ground, 12 V and 3.3 V).
For the sensors or power supply driver connection, it will be used the same cables that are locatede inside.
All cables shall be passed through the third cable gland, and well screwed in the cable connector for this purpose.

WARNING: Wires shall be well screwed and it shall be verified that no fine thread is loosed, to prevent short
circuits.

Once the operation is completed, the cable connector is plugged firmly in its mating connector in the node.

6.4 Ethernet connection
This sections applies only to node models that include RJ45 connector with Ethernet connectivity.
For this connection, a CAT 5 twisted pair (UTP) cable shall be used. It will be cut at one of its ends, and passed through the forth cable
gland and the seal. The still existing connector will be plugged into the RJ45 one.
The cut end of the cable must be crimped to an aerial Ethernet connector to connect to another device, paying special attention to
each color position. Otherwise it might not work.

6.5 Node Assembly
Once the cable connectors have been plugged in the printed circuit board node connectors, the plastic lid and the seal shall be fitted in
their final location. So, while the lid is being moved to its position, the cables will be stretched, taking care that during this operation, no
connector is unplugged.
When the lid is located, the four screws will be screwed.
The cable glands then will be tighten to ensure the enclosure protection of the device.
In the case of not using the Ethernet connection, its cable gland shall be well covered.
The node will be fixed with screws or clamps to its final location.
If possible, it should be located vertically, with the wires at the down side, in order to improve its water tightness, due to if the installer
does not let them tightly close, water drops could enter.
After all the operations, the streetlight fuse will be mounted again.

6.6 Node Configuration
Once the node is connected to the power line mains, it will communicate with the Head End when it becomes available. The Head End
will manage its behavior thanks to its configuration after it is transmitted to the node. To do this, it is required to perform a Boot Strap
by the Head End. Once the node is recognized it will be programmed.
However, in the absence of a Head End or due to a communication failure, before the node is configured for the first time, the node will
turn on the light by default.

For additional information, please contact us
www.scalamax.com - info@scalamax.com
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7. Cautions and warnings
•
•
•

Do not install if the device is damaged. Inspect the housing for obvious defects such as cracks in the housing.

•
•
•
•
•
•
•

If the device operates abnormally, proceed with caution. The security of the device may be affected.

This device does not have replaceable or interchangeable elements, so it should not be manipulated.
If the device is installed or used in a manner not specified by the accompanying documents, the safety of the device may be
affected.

Do not install near combustible gas or combustible gas vapor.
Do not install it in an electrical service with current or voltage outside the specified limit of the device.
Check that all connections are reliable and correct before connecting the device.
Do not install with electric voltage.
Refer to the instructions for connection diagrams.
Provide the installation or point of connection of the equipment to the electrical network with elements and devices to protect
against surges and transients.

8. Product Limited Warranty
SCALAMAX LLC, warrants its equipment for 1 year from the ship date against defects in material or workmanship when installed in
accordance with manufacturer’s instructions by qualified personnel.
This warranty does not cover installation, removal, installation or labor costs and excludes normal wear and tear. The warranty does
not cover a product which has been altered from its original manufactured condition due to faulty installation, tampering, accident,
neglect, abuse, force majeure or abnormal conditions of operation.
In case of install the SCALAMAX products in environments connected to power lines subjected to overvoltage or electrical
disturbances, it's installer responsibility to protect the equipment of SCALAMAX LLC, from dedicated devices. For reference and
example, the following section provides information on the French manufacturer CITEL, whose products are oriented towards such
protection. It is recommended to use Type 2 protections similar to the DS40 family.
Overvoltages, peaks or permanent, are increases in voltage greater than 10 percent of the nominal voltage and indeterminate
duration, usually due to the decompensation of the phases, usually caused by the breakage of the neutral. The break of neutral causes
a decompensation in the simple tensions, what produces in the equipment reduction of useful life, immediate destruction and even
fires.

Graph of a permanent overvoltage. If all or part of our installation is single-phase and is connected in
phase L2, the equipment connected to it will be destroyed (area marked in red).

For additional information, please contact us
www.scalamax.com - info@scalamax.com
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The electrical power supply of equipment with a higher voltage than that for which it has been designed can generate:

•
•
•
•
•

Overheating of equipment
lifespan reduction
fires
destruction of equipment
service interruption

The use of protectors according to the indicated ones is essential in areas where there are fluctuations of the voltage value of the
network.
In the SCALAMAX equipments, such deterioration or permanent failure is manifested in the deficient or abnormal operation of the
power supply integrated in the equipment itself. Therefore, will be excluded from any guarantee, all equipment supplied and installed,
if they show these symptoms.
We reiterate the importance of installing protection devices.
Annex Im reveals more information in this regard, and preventive measures to mitigate the problems related to these interferences or
disturbances.
The obligation under this warranty is limited to the repair and/or replacement, at the option of SCALAMAX LLC, of the manufactured
products and in no case shall SCALAMAX LLC be liable for consequential and incidental damages.

9. Release dates
Manual

Revision No.

Release Date
(dd/mm/yyyy)

NX-80

1.0

19/01/2016

Inicial

NX-80

2.0

Warranty details, warnings and more,
incl. ANNEX I

For additional information, please contact us
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