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1. Introduction

1.1 Foreword

The NRG described hereafter is a sub  -system made up of a number of  solid state relays intended for the switching of
heaters in a machine. The solid state relays in this system are able to communicate with the main controller through

an NRG controller that facilitates communication between the solid state relays and the m ain controller. The NRG
controller is available  with various communication interfaces including P ROFINET EtherNet/IP ™ and Modbus RTU
Through this communication, it is possible for the main controller to control each solid state relay , read measurements

related to each specific solid state relay and to identify specific failure modes related to the solid state relay or its
associated heater load.

1.2 Scope
This manual is intended to provide information about the functionalities that are provided by the NRG system, explains
set-up and configuration procedures, provides recommendations for use and gives a troubleshooting guide.

Should there be any problems that cannot be solved with the information provided in this guide, contact your Carlo
Gavazzi sales representative for further assistance.

1.3 Disclaimer

Carlo Gavazzi accepts no liability for any consequence resulting from inappropriate, negligent, incorrect installation

or adjustment of parameters of the equipment. Nor can Carlo Gavazzi assume liability for recommendations that
appear or are implied in the following description. The information in this document is not considered binding on any
product warranty.

The contents of this guide are believed to be correct at the time of publishing. In the interests of commitment to a

policy of continuous development and improvement, Carlo Gavazzi reserves the right to change the specification
of the product or its performance, or the contents of this guide without prior notice.

1.4 Warning notice system

The symbols indicated below are used throughout this guide to indicate a particularly important subject or information

on safety instructions, configuration and installation of the products covered by this guide.

It is strongly recommended that this guide is read thoroughly before using the products and that safety related
recommendations are followed.

Danger

Indicates that death, severe personal injury or property damage will result if proper precautions are not taken.

Warning
Indicates actions that if not observed may lead to damage of the products.

Information
Indicates general information related to the proper use of the products.

5>

1.5 Qualified personnel

The product / system described in this documentation may be operated only by personnel qualified for the specific
task that are also capable of identifying risks and avoid potential hazards when working with these products.

The NRG system features dangerous voltages and consequently failure to observe the instructions contend in this user
manual may cause serious harm to people and damage to property.

B>
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1.6 Abbreviations and acronyms

Acronyms
RG..N/
RG..CM..N NRG Solid state relays
End-device
RGx1A..CM..N | NRG zero cross switching solid state relay
RGx1P..CM..N | NRG proportional switching solid state relay

NRGC.. NRG Controller

COM Common

PLC Programmable Logic Controller
SSR Solid State Relay

1.7 Other documents

Datasheets, installation guide, certificates and other relevant documentation can be found online at www.
gavazziautomation.com

1.8 Disposal

Information for users on the correct handling of waste of electrical and electronic equipment (WEEE)

With reference to European Union directive 2002/96/EC issued on 27 January 2003 and the related national
legislation, please note that:
1  WEEE cannot be disposed of as municipal waste and such waste must be collect ed and disposed of
separately
1  the public or private waste collection systems defined by local legislation must be used. In addition, the
equipment can be returned to the distributor at the end of its working life when buying new equipment
1 the equipment may contain hazardous substances: the improper use or incorrect disposal of such may
have negative effects on human health and on the environment
1  the symbol (crossed -out wheelie bin) shown on the product or on the packaging and on the instruction
sheet indica tes that the equipment has been introduced onto the market after 13 August 2005 and that
it must be disposed of separately
1 in the event of illegal disposal of electrical and electronic waste, the penalties are specified by local
waste disposal legislation.
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2. Description

2.1 System overview

The NRG is a sub-system that consists of one or more BUS chains that interact with the main controller or PLC in the
machine through a PROFINETcommunication interface. The communication link in the NRG systems can either be
used to control the solid state  relay, monitor various parameters and diagnose faults in real time.

An NRG BUS chain is made up of a minimum 1x NRG controller and a minimum of 1x NRG solid state relay (also
referred to as end -device). The NRG bus chain can have a maximum of 32 end devi ces. The communication link
between the NRG controller and the end -devices is the Internal BUS.

When more solid state relays are needed in a system, multiple BUS chains can be utilised. Each BUS chain connects

to another BUS chain in a line topology viat  he NRG controllers of the respective BUS chains or in a star topology via
an ethernet switch.

NRGC-PN

{Max. 32 RG..CM..Ns)

Infernal BUS

Figure 1: NRG bus chain

2.2 System components

The following system components are required for an NRG bus chain

| Descripion | Patnumber  JNots |
NRG controller NRGC.. NRGC
NRG Controller with Modbus RTU.

NRGC-PN
NRG controller with PROFINET.

NRGC-EIP
NRG controller with Ethernet/IP ™,

1x RGN-TERMRES is included in the NRGC..
packaging. The RGN -TERMRES is to be
mounted on the last RG..N on the bus

chain.
NRG solid state relays RG..CM..N RGx1A..CM..N
NRG zero cross switching solid state relay
RGx1P..CM..N
NRG proportional switching  solid state relay
NRG Internal bus cables RGCR-GN -xx Proprietary cables terminated at both ends

with micro USB connector
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NRG controller

The NRG controller handles the communication with the higher -level controller and with the NRG solid 'j’
state relays. It has to be supplied with a 24VDC supply and provides the power supply to the =E
connected NRG solid state relays via the internal bus cables. A termination resistor (RGN -TERMRES)

provided with every NRG controller has to be fitted on the last solid state relay of the NRG bus chain. _

The NRG controller is also capable of performing internal operations to setup and maintain the internal
bus

Various NRG Controller variants are available which facilitate communication via different
communication protocols. These are identified via the part numbers. The NRG controller with a
PROFINETcommunication inter face is the NRGC-PN.

NRG solid state relays

The RG..N solid state relays are the switching components in the NRG system
They are available with and without heatsink. For a reference of the variants
available refer to the RG..N datasheet . The RG.CM..N utilises the
communication system for switch ing, measurement and diagnostic thus
minimising the number of components required in the system. There are 2
variants of the RG..CM..N, the RGx1A..CM..N is the zero cross relay including
various switching modes such as ON/OFF, Burst, Distributed full cycle and
Advanced full cycle modes. The RGx1P..CM..N is the proportional control
variant which on top of the aforementioned switching modes includes also

phase angle switching and soft starting features. For more information on the
functions of each variants r  efer to Section 6.

Through the internal BUS, the main controller can read measurement

parameters and diagnostics information related to the RG..N and its load. The RG..N is also capable of detecting

certain fault conditions. A fault condition is indicated through a red LED available on the fagade of the RG..N. The type
of fault can be identified through a specific flash rate of the red LED and identified via the communication system

Since the main controller needs to address each specific RG..N individually, each RG..N needs to be uniquely

identifiable. It is not required to physically set the ID for each RG..N. This can be done through an auto -addressing
function which occurs automat ically on the first start up; whereby each RG..N on the  bus chain will automatically be
assigned an ID with respect to its physical placement on the internal bus.

NRG internal cables

The RCRGN-xxx-2 is a 5-way proprietary cable used for the internal BUS | i.e., between the NRG
controller and the first RG..N on the BUS chain and between respective RG..Ns on the BUS. This
internal BUS cable though terminated with a micro -USB plug is not a standard USB cable. Apart
from the data and  supply lines, the RCRGN -xxx-2 are equipped with an additional wire utilised
for the auto -addressing of the RG..Ns on the NRG bus chain. These cables are available in
various lengths from Carlo Gavazzi.

For further technical information on each NRG system component please refer t o the respective product datasheets
System Datasheet QR Codes
component
NRGG-PN http://gavazziautomation.com/docs/mt_gh/SSR_NRGC_PN.pdf

RG..CM..N/ http://gavazziautomation.com/docs/mt_gh/SSR_RG_CM_N.pdf

RCRGN xxx-2 http://gavazziautomation.com/docs/mt_gh/SSR_RG_CM_N.pdf
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3. Installation

A Installation general requirements

Avoid installing the device in environments with the following characteristics:

relative humidity higher than 95% or with condensation;

strong vibrations or shocks;

exposure to water sprays;

exposure to aggressive and polluting atmospheres (e.g.: sulphur and ammonia fumes, saline mist, smoke)
to avoid corrosion and/or oxidation

strong magnetic and/or radio frequency interference (thus avoid installation near transmitting antennae)
exposure of the d evices to direct sunlight and the elements in general.

E ]

E ]

3.1 System configuration

The NRG bus chain consists of 1 NRG controller and up to 32 NRG solid state relays. The NRG controller is the interface

to the main controller via the 2xRJ45 shielded communication ports. The connection between the NRG controller and

the solid state relays is through the internal bus cables. Each RG..N is equipped with 2x micro USB ports to allow looping
between one RG..N and another using the RGCGN -xx-2 bus cables from Carlo Gavazzi. The RGN -TERMRES supplied
with each NRG controller has to be connected to the last RG..N on the NRG bus chain.

The NRG controller has to be supplied with a 24VDC via the supply input plug (Us, Us+). Power to the RG..Ns on the
bus chain is provided via the internal bus cables through the NRG controller.

The RG..Ns require a m ains reference connection  with respect to the load  (neutral or another phase) through the
60Ref ® connector to provide voltage and power measurements
to allow for looping of the mains reference onto vari ousRG.Ns.Ref er to 6Load connection d
information.

24VDC

REF signal
N2

NRGC-PN ..
*

PLC or

Profinat
main contraller

[Max. 32 RG..CM..Ns|
RGN-TERMRES

Infernal BUS
NRG bus chain 2 / Profinet devica

Figure 2 NRG bus chain configuration
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3.2 Connection diagrams

The NRG bus chain can be connected to the ethernet network via the pair of RJ45 connectors located on the NRG
controller. The NRG can be configured in any network topology. If more than 32 solid state relays are required in an
application, multiple bus chains can be utilised. These can be configured in a line or star topology as deemed fit for
the application. ~ Wiring between PROFINETdevices should follow the standard PROFINETcabling guidelines (max.
100m).

PLG

NRGC-PN 1 NRGC-PN 2

PROFINET DEVICE

=

T

Figure 3 NRG bus chains connected in a line PROFINET topology

MNRGC-PN 1 MNRGC-PN 2 NRGC-PN 3

PROFINET DEVICE PROFINET DEVICE

"L
[ | L 4

e e

ETHERNET SWITCH

Figure 4 NRG bus chain connected in a star PROFINET network

The NRG Controller supports the Media Redundancy Protocol (MRP). MRP is a standardised protocol according to
IEC2439. It describes a mechanism for media redundancy in ring topologies. Therefore, the NRG bus chain can also
be configured in a ring topology
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3.3 Load connection diagrams

L1
L2

L3

AN T O
J_I ef
>

=

1
—
—J
=

Ref _Ll -L

Ref Ri R
- NN - AN - = | e

A

Figure 5 Loads connected between phase and neutral. The Ref connections can be looped from
one RG..CM..N to another since all the loads have the same return path

ef

OAD
(o}
{_Loao |

I—m—:o | 10 BI=
LOAD

{_toa ]

L1

]
—]

)

ef

—
—

—
]
|
—
}—‘_'
—
=)

R
.0. .0. ©

2
o

|—m—o | He
LOAD
{ LoAD |
I—m—c [-:a
LOAD

Figure 6 Loads connected between phases. Reference connection (Ref) should always follow
the return path of the load

L1
L2

L3

Ref

Figure 7 The NRG solid state relay can be utilised with 3  -phase loads having a star with neutral
configuration. The reference con  nections (Ref) can be looped from one RG..CM..N to another
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3.4 Auto - addressing

The RG..Ns on the bus chain are automatically addressed upon the initial start-up of the system. The RG..Ns are
addressed based on their position on the bus chain.
— 1 2 3 4 32

it

-

Figure 8 SSRs in NRG bus chain are automatically addressed based on their position on the bus

In case of an RG..N replacement, or any changes to the NRG bus chain, the RG..Ns have to be readdressed. Follow
the procedure below  (Figure 9) to readdress the RG..Ns on the NRG bus chain manually. Alternatively, auto -
addressing can also be performed digit ally, check Communications section for further information.

STEP 2

Figure 9 Manual Auto addressing procedure

STEP 1Hold the blue button while inserting the power supply plug of the NRGC -PN

STEP 2Release the blue button once the Alarm LED  turns ON
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3.5 Grounding

Connecting the protective ground for the NRG Controller

The NRG controller is equipped with a metal contact clip at the back of the product to provide functional grounding
via the Din Rail. The Din Rail must be conductive and grounded. Shielded Cat 5e cables fitted with an outer metallic
shell should be used. The shell should be connected to the wire screen of the cable.

et

Figure 10 Metal din clip on NRG controller for functional grounding

Connecting the protective earth for the NRG solid state relays

The heatsink of the RGC..Ns has to be earthed via the connection provided using an M5 screw. Note that the M5
Protective Earth ( PE) screw is not provided with the RG..N

Figure 11 RG..N connection for Protective Earth
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4. PROFINETConfiguration

4.1 Reading the GSD file in TIA Portal

The GSD file is required for the configuration of the NRGC -PN. The GSD file must be installed in the configuration
software. The latest GSD file can be found on
http://Iwww.gavazziautomation.com/images/PIM/OTHERSTUFF/GSDML /GSDML_NRGC-PN.zip

Manage general station description files
Installed GSDs GSDs in the project

Source path:  [C:lUsersITESTAPPSETUP_O1\DesktoplGSD FILESINRGC MARCH 2020 | -]

Content of imported path

[ File Version Language Status Info
E GSDML-V2.4-Carlo Gavazzi Ltd-NR... V2.4 English Already installed NRG Netwo...

<] i | B

Delete H Install H Cancel I

Figure 12 Installing the GSD file

4.2 Integrating the NRG in the hardware configuration in TIA Portal

Find the NRG in the Catalog. Drag and drop from PROFINETO/Other field devicessINRG/NRGC  -PN. GSD should be
installed as indicated in the  previous section.

74 Siemens C:Wsers\TESTAPPSETUP_01\Documents\DORAWM_setupprocedure_DB\UM_setupprocedure_DB
Prect Edk Vew \men Onfoe Opions Took Window Halp L N Ty
3 Bl soveproject & X 18 I X D2t DMK B R F coonline ¥ Gooffine Sy MM 2 - Ui[<cocchirome: | & PORTAL
Devices | Topology view |k Network view [ Device view || Options e
™ = 3 . - = [T M T 163
-] =] 2 |né Hewwork | £ connections [t con Gi-3E 3 EElEH | Network overvi{ « | » g
= 2
* W oevice v Catalog H
T Uhsetupprocedure_D = . v 571200 statio.. |[Search> (oad) faat] | ®
I Add new device 5o 3
i Devices & networks PLC 1 = @Fier  Profile: [all= [~ [f] |8
£ 5
~ @ PLC_1 [CPU1214C DOU/D... CPU1214C » ) Controllers a
Y Device configuration » (G M ||
%/ Online & diagnostics = + [ PCsystems ]
! - . .
» g Program blocks 8 Drive: & staner, g
» [ Technology objects + [ Network components H
» G External source fles » [ Detecting & Monitoring 3
» L@ PLCtags » [ Distributed 10 H
» L@ PLC dota types + [ Power supplyand distribution %
» 3 vatch and force tables [ Field devices =
» [ Online backups b [ As+nterface ‘Z
» (i Device proxydata + [ Commanding and signali... |3
®§ Program info » [ SIFLUS HCS. -
&) PLCalarm text lists ~ (i Other field devices -
» [l Locel modules » (@ Additions | Ethernet devices L]
» i Ungrouped devices - gﬁmrmﬂm 1
» &g Security setings » [ Drives H
» 2@ Cross-device functions L] » [ Encoders ]
» [§# Common dats <] u | 3] [100% 7] —5— @ [<[u » [ Gatewsy
» (5] Documentation settings v 1 2 = - ~ (@ General -
<[ 5 I |d Properties  [%info )| %l Diagnostics | — z
L =
[ Details view || General | s 3
mmEm |
» [mo —!
No "properties’ available. » [l Network Components
Name No ‘properties’ can be shown at the moment. There iz either no object selected of the selected object doez not have any displeyable properties » (@ Senzors
» [ PROFIBUS DP
<] ] [>
= > i

Figure 13 Drag and drop NRGC -PN in Configuration
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Assign the NRG to the PROFINETController according to the preferred topology.

Figure 14 Assign NRG system to Controller

Each NRGC -PN can be uniquely identified via the MAC address which can be found on the front facade of the
product. The NRGC -PN is shipped withouta PROFINEThame and IP address, these have to be assigned by the user.

Note : It is recommended to use the Nei  ghbourhood / Topology detection for the automatic assignment of PROFINET
names. Therefore, both ethernet ports on the NRGC -PN have their own uniqgue MAC address. For X1 increment the
device MAC address by 1 and by 2 for X2.

Eg
NRGC-PN MAC address 00:19:EE:FF:04:00
X1 MAC address 00:19:EE:FF:04:01
X2 MAC address 00:19:EE:FF:04:02

Automatic assignment of PROFINEThames has to be enabled as indicated in Figure 1 5 below.

Figure 15 Enable automatic P ROFINEThame assignment
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