
NRG: Solid state relays with real-time monitoring
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NRG series Solid state relays with a fieldbus interface 

Improves machine uptime and reduces maintenance costs

The NRG system

The NRG is a system consisting of one or more BUS chains 
that communicate with the machine controller (or PLC) 
through ModBus RTU over an RS485 interface.

•	Maximum 247 BUS chains

•	1 BUS chain = 
	 minimum 1 NRG Controller
	 maximum 48 NRG Solid State Relays

Through the NRG it is possible to read out variables such 
as current, voltage, frequency, power, energy consumption 
and SSR running hours. Diagnostic information is also 
accessible from each SSR. The SSRs in the NRG system are 
controlled with a DC voltage signal.

In order for machine builders to make informed decisions, 
solve urgent problems on short notice and develop machines 
that are more autonomous, data from the various components 
within the machine needs to be collected and analysed. The 
NRG has been developed to fit this purpose since data 
from each solid state relay is accessible through a fieldbus 
interface (Modbus RTU). 

The RG series of solid state relays (SSRs) has evolved 
to integrate additional monitoring and a communciaton 
interface to allow read out of variables from each solid 
state relay in the machine. The communication between the 
machine controller or PLC and the RG solid state relays is 
facilitated by an NRG controller.

UR, CSA only for RGS..N (version without integrated heatsink)

NRG BUS chain

User ManualDatasheet
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•	 Onboard fieldbus interface:		
Enables integration in Industry 4.0 machinery. Solid 
state relay parameters and diagnostic data are 
accessible  through Modbus RTU over an RS485 
interface					   
	

•	 Reduced maintenace costs and downtime:	
Real-time data can be utilised for prevention of machine 
stoppages during operation (preventive maintenance)	
	

•	 High quality of end products: 		
Through real-time monitoring the machine controller 
can make timely  decisions for optimal temperature 
process control thus ensuring low or no scrap	
	

•	 Reduced efforts in troubleshooting: 		
A number of faults can be distinguished to facilitiate 
and reduce troubleshooting time		
	

•	 Versatile: 					   
Easy integration in current machines and for retro 
fitting as the NRG solid state relay is switched in 
an identical manner to a solid state relay without a 
communication interface. The communication funtion 
and the switching function of the NRG solid state relay 
are independent				  
	

•	 Fast installation and set-up: 			 
The solid state relays on the BUS are configured by 
an AutoConfiguration command for very fast set-up 
and prevention of  incorrect settings			 
	

•	 Panel space savings: 			 
The NRG solid state relays use the same compact 
platform of the slimline RG series. The product width is 
17.8mm. For the versions with integrated heatsink this 
is valid up to 37 AAC @ TA 40°C

Applications

The NRG is the ideal solution for heating applications where 
realiabilty and precision maintenance of temperature is 
crucial to the quality of the end product.

•	Plastic injection machines
•	PET blow moulding machines
•	Packaging machines
•	Semiconductor manufacturing machinery
•	Glass tempering machines

Benefits

1011011101

Current
Voltage
Energy consumption
Running hours
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NRG series Solid state relays with a fieldbus interface 
The NRG system components

NRG controller
NRGC

NRG solid state relay
RG..N

Internal BUS cables, BUS terminator
RCRGN..

The NRGC is the master of the BUS 
chain when performing actions on the 
respective BUS chain and a gateway 
for the communication between the 
PLC and the RG..Ns.

The RG..Ns are the switching 
components in the NRG system. The 
RG..Ns integrate a communication 
interface to provide data of the 
monitored variables in real-time to the 
main controller (PLC).

The internal BUS cables are 
proprietary cables that connect the 
NRGC to the first RG..N in the BUS 
chain and respective RG..Ns. The 
BUS terminator is plugged to the last 
RG..N in the BUS chain.

Identified alarms with the NRGC and RG..N

NRGC alarms Flashes

Configuration error
(Device mismatch, Device limit error) 2

COM error 3

BUS error 8

Internal error 9

Termination resistor error 10

Default setting for NRGC Auxiliary EMR (11, 
12, 14) is in Alarm mode. This will change 
state when any NRGC alarm is present 
(unless configured otherwise).

RG..N alarms Flashes

SSR over-temperature* ON

System fault 1 2

System fault 2 3

SSR short circuit 4

Frequency out of range** 5

Current out of range** 6

Voltage out of range** 7

BUS error 8

Internal error 9

Flexibility with the NRG system to suit every need

* It is possible to set a delta temperature as a pre-warning 
of an approaching over-temperature condition

** The default limits for frequnecy, voltage and current can be 
modified and adapted to the application specific needs

Time savings in troubleshooting with the NRG series 
Status registers give access to the general status of both 
the NRGC and RG..N. In case of an alarm condition, 
troubleshooting of the issue can be done very fast since the 
alarm type is identified. 

The alarm status is also indicated on each respective 
device by a red LED visible on the front facade. A flashing 
sequence is utilised to indicate the alarm type. 

Typical flashing sequence of the red LED for a 3 flash alarm. 
Example: COM error on the NRGC 0.5 seconds ON, 0.5 seconds OFF with an interval of 3seconds OFF
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Real-time monitoring via Modbus RTU over RS485
The figure below shows an illustration of a system setup for switching of heaters utilising the NRG. 

The switching function is done by the RG..Ns that are controlled with a DC voltage applied to A1, A2. Communication with 
the solid state relays is done via the NRGC controller. The NRGC acts as a master of the system when it needs to take certain 
actions on the specific BUS chain, for example, when it needs to assign a valid ID to each RG..N in the BUS chain through an 
AutoConfiguration. Otherwise the NRGC is just a facilitator of the communication between the main controller and the RG..Ns.

PLC

Measurement
Current
Voltage

Frequency
Power

Energy consumption
Running hours

NRGC 1

ModBus RTU

Internal BUS

RGN-TERMRES

A1 +

A2 -

24VDC

11
12

14
RG..N 2RG..N 1 RG..N 3 RG..N 48

NRG BUS chain 1

NRGC 2

ModBus RTU

Internal BUS

RGN-TERMRES

A1 +

A2 -

24VDC

11
12

14
RG..N 2RG..N 1 RG..N 3 RG..N 48

NRG BUS chain 2

Maximum
247 NRGC / 247 BUS chains

N / L2
REF signal

N / L2
REF signal
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24 VDC supply
Provides the necessary 
supply voltage to the NRGC

Selector switch
Enables physical setting
of NRGC ModBus
addresses 1-15

TEST
push button
Enables a check
of the internal BUS
when the NRGC
is not connected
to a PLC

Configurable relay output
The default setting is for the
relay to change state in case
of an alarm status of the NRGC

Internal BUS port
Connects the NRGC
to the first NRG SSR
in the BUS chain

Status LEDs
ON
BUS
COM
ALARM

12

14

11

RJ45 Modbus port (x2)
BUS connections between
the NRGC and PLC or
between multiple NRGCs

The NRG controller - NRGC

NRG series The NRG system components

Reference NRGC

 Note: The BUS chain terminator resistor is shipped with the NRGC.

Length 10 cm 75 cm 150 cm 350 cm 500 cm

Cables per bag 4 1 1 1 1

Reference RCRGN-010-2 RCRGN-075-2 RCRGN-150-2 RCRGN-350-2 RCRGN-500-2

Selection guide

Selection guide

Main features

• Modbus RTU over RS485
• Connects up to 48 RG..N solid state relays
• 24 VDC supply voltage
• 1x configurable auxiliary relay output
• Product width 35mm
• Selector switch for Modbus addresses 1-15
• TEST button for verification of the internal BUS

• Proprietary cables of various lengths for the the internal BUS of the NRG
• The RCRGN connects the NRGC to the RG..Ns and respective RG..Ns
• Cables are terminated at both ends with a microUSB plug

The NRG internal BUS cables - RCRGN..
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The NRG solid state relay - RG..N

Ratings @ TA 40°C 25 AAC 30 AAC 37 AAC 43 AAC 65 AAC

I2t 1800 A²s 18000 A²s 18000 A²s 18000 A²s 18000 A²s

Product width 17.8 mm 17.8 mm 17.8 mm 35 mm 70 mm

Output termination Screw Screw Box Box Box

Reference RGC1A60D25KEN RGC1A60D32KEN RGC1A60D32GEN RGC1A60D42GEN RGC1A60D62GEN

Ratings @ TA 40°C 50 AAC 90 AAC 90 AAC

I2t 1800 A²s 18000 A²s 18000 A²s

Product width 17.8 mm 17.8 mm 17.8 mm

Output termination Screw Screw Box

Reference RGS1A60D50KEN RGS1A60D92KEN RGS1A60D92GEN

Selection guide - RGC..N

Selection guide - RGS..N

Status LEDs
ON
BUS
ALARM

REF terminal
Provides a voltage
reference for voltage
measurement if connected

Internal BUS port (x2)
The first RG..N in the BUS chain
connects to the NRGC. x2 ports
enable daisy chaining between
respective RG..Ns in the BUS chain

Control terminal
SSR switches ON depending on
the presence of a control voltage
at this terminal 

T1 load terminal
Connection to 
the heater load 

L1 mains terminal
Connection to the
mains supply

Heatsink
Integrated for the
RGC versions. RGS
verisons are shipped
without the heatsink

RGC..N

RGS..N

Main features

• 1-phase, AC zero cross switching with an RS485 interface
• Operational ratings for RGC: up to 660 VAC, 65 AAC 
• Operational ratings for RGS: up to 660 VAC, 90 AAC* 
• DC control voltage range: 4-32 VDC
• Product width 17.8mm up to 37 AAC, up to 70mm for 65 AAC @ TA 40°C
• Up to 18,000A²s for protection with Type B Miniature Circuit Breakers
* with external heatsink

Further details are available on online datasheets at www.gavazziautomation.com

Status LEDs
ON
BUS
ALARM

REF terminal
Provides a voltage
reference for voltage
measurement if connected

Internal BUS port (x2)
The first RG..N in the BUS chain
connects to the NRGC. x2 ports
enable daisy chaining between
respective RG..Ns in the BUS chain

Control terminal
SSR switches ON depending on
the presence of a control voltage
at this terminal 

T1 load terminal
Connection to 
the heater load 

L1 mains terminal
Connection to the
mains supply

Heatsink
Integrated for the
RGC versions. RGS
verisons are shipped
without the heatsink

RGC..N

RGS..N
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Printed on 100% recycled paper
produced using

post consumer de-inked waste. www.gavazziautomation.com

HEADQUARTERS
Carlo Gavazzi Automation SpA
Via Milano, 13
I-20020 - Lainate (MI) - ITALY
Tel:	 +39 02 931 761 
info@gavazziautomation.com

OUR COMPETENCE CENTRES AND PRODUCTION SITES
DENMARK 
Carlo Gavazzi Industri A/S
Hadsten

CHINA 
Carlo Gavazzi Automation (Kunshan) Co., Ltd.
Kunshan

ITALY 
Carlo Gavazzi Controls SpA
Belluno

MALTA 
Carlo Gavazzi Ltd
Zejtun

LITHUANIA 
Uab Carlo Gavazzi Industri Kaunas
Kaunas

OUR SALES NETWORK IN EUROPE
AUSTRIA
Carlo Gavazzi GmbH
Ketzergasse 374,
A-1230 Wien
Tel:	 +43 1 888 4112
Fax:	+43 1 889 10 53
office@carlogavazzi.at

BELGIUM
Carlo Gavazzi NV/SA
Mechelsesteenweg 311,
B-1800 Vilvoorde
Tel:	 +32 2 257 4120
Fax:	+32 2 257 41 25
sales@carlogavazzi.be

DENMARK
Carlo Gavazzi Handel A/S
Over Hadstenvej 40,
DK-8370 Hadsten
Tel:	 +45 89 60 6100
Fax:	+45 86 98 15 30
handel@gavazzi.dk

FINLAND
Carlo Gavazzi OY AB
Ahventie, 4 B
FI-02170 Espoo
Tel:	 +358 9 756 2000
myynti@gavazzi.fi

ITALY
Carlo Gavazzi SpA
Via Milano 13,
I-20020 Lainate
Tel:	 +39 02 931 761
Fax:	+39 02 931 763 01
info@gavazziacbu.it

NETHERLANDS 
Carlo Gavazzi BV
Wijkermeerweg 23,
NL-1948 NT Beverwijk
Tel:	 +31 251 22 9345
Fax:	+31 251 22 60 55
info@carlogavazzi.nl

NORWAY 
Carlo Gavazzi AS
Melkeveien 13,
N-3919 Porsgrunn
Tel:	 +47 35 93 0800
Fax:	+47 35 93 08 01
post@gavazzi.no

PORTUGAL 
Carlo Gavazzi Lda
Rua dos Jerónimos 38-B,
P-1400-212 Lisboa
Tel:	 +351 21 361 7060
Fax:	+351 21 362 13 73
carlogavazzi@carlogavazzi.pt

FRANCE
Carlo Gavazzi Sarl
Zac de Paris Nord II, 69, rue de la Belle Etoile,
F-95956 Roissy CDG Cedex
Tel:	 +33 1 49 38 98 60
Fax:	+33 1 48 63 27 43
french.team@carlogavazzi.fr

GERMANY
Carlo Gavazzi GmbH
Pfnorstr. 10-14
D-64293 Darmstadt
Tel:	 +49 6151 81000
Fax:	+49 6151 81 00 40
info@gavazzi.de

GREAT BRITAIN
Carlo Gavazzi UK Ltd
4.4 Frimley Business Park,
Frimley, Camberley, Surrey GU16 7SG
Tel:	 +44 1 276 854 110
Fax:	+44 1 276 682 140
sales@carlogavazzi.co.uk

SPAIN 
Carlo Gavazzi SA
Avda. Iparraguirre, 80-82,
E-48940 Leioa (Bizkaia)
Tel:	 +34 94 480 4037
Fax: +34 94 431 6081
gavazzi@gavazzi.es

SWEDEN 
Carlo Gavazzi AB
V:a Kyrkogatan 1,
S-652 24 Karlstad
Tel:	 +46 54 85 1125
Fax:	+46 54 85 11 77
info@carlogavazzi.se

SWITZERLAND 
Carlo Gavazzi AG
Verkauf Schweiz/Vente Suisse
Sumpfstrasse 3,
CH-6312 Steinhausen
Tel:	 +41 41 747 4535
Fax:	+41 41 740 45 40
info@carlogavazzi.ch

OUR SALES NETWORK IN THE AMERICAS
USA 
Carlo Gavazzi Inc.
750 Hastings Lane,
Buffalo Grove, IL 60089, USA
Tel:	 +1 847 465 6100
Fax:	+1 847 465 7373
sales@carlogavazzi.com

MEXICO 
Carlo Gavazzi Mexico S.A. de C.V.
Calle La Montaña no. 28, Fracc. Los Pastores
Naucalpan de Juárez, EDOMEX CP 53340
Tel & Fax: +52.55.5373.7042
mexicosales@carlogavazzi.com

CANADA 
Carlo Gavazzi Inc.
2660 Meadowvale Boulevard,
Mississauga, ON L5N 6M6, Canada
Tel:	 +1 905 542 0979
Fax:	+1 905 542 22 48
gavazzi@carlogavazzi.com

BRAZIL 
Carlo Gavazzi Automação Ltda. 
Av. Francisco Matarazzo, 1752
Conj 2108 - Barra Funda - São Paulo/SP
Tel:	 +55 11 3052 0832
Fax:	+55 11 3057 1753
info@carlogavazzi.com.br

OUR SALES NETWORK IN ASIA AND PACIFIC
SINGAPORE 
Carlo Gavazzi Automation Singapore Pte. Ltd.
61 Tai Seng Avenue #05-06
Print Media Hub @ Paya Lebar iPark
Singapore 534167
Tel: +65 67 466 990
Fax: +65 67 461 980
info@carlogavazzi.com.sg

CHINA 
Carlo Gavazzi Automation
(China) Co. Ltd.
Unit 2308, 23/F.,
News Building, Block 1,1002
Middle Shennan Zhong Road,
Shenzhen, China
Tel:	 +86 755 83699500
Fax:	+86 755 83699300
sales@carlogavazzi.cn

MALAYSIA 
Carlo Gavazzi Automation (M) SDN. BHD.
D12-06-G, Block D12,
Pusat Perdagangan Dana 1,
Jalan PJU 1A/46, 47301 Petaling Jaya,
Selangor, Malaysia.
Tel:	 +60 3 7842 7299
Fax:	+60 3 7842 7399
sales@gavazzi-asia.com

HONG KONG 
Carlo Gavazzi Automation 
Hong Kong Ltd.
Unit 3 12/F Crown Industrial Bldg.,
106 How Ming St., Kwun Tong,
Kowloon, Hong Kong
Tel:	 +852 23041228
Fax:	+852 23443689


