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Description

the Digitrace® nGC-30 is a multi-circuit electronic control,  
monitoring and power distribution system for heat-tracing used in  
process-temperature maintenance and freeze-protection applications. 
the nGC-30-CRM/-CRMs and nGC-30-CtM provide ground-fault and line 
current sensing, alarming, switching and RtD inputs for five heat-tracing 
circuits when used with the nGC-UIt. the nGC-30-CRM is to control 
electromechanical relays (EMRs) and the nGC-30-CRMs is used to control 
solid state relays (ssRs).

Tools Required 
• screw driver small blade - standard • Wire cutters 
• RJ11 stripping/crimping tool • RJ11 connectors

Additional Materials 
• Power supply - 12 Vdc @ 400 ma-per nGC-30-CRM/-CRMs board 
• RJ11 4 conductor cable

Kit Contents
Item Qty Description
a 1 nGC-30-CRM or CRMs (card rack module with connectors)
B 1 nGC-30-CtM (current transformer module)
C 1 nGC-30-CR (card rack)
D 1 nGC-30-CVM (voltage monitoring module) - optional

this component is an electrical device that must be 
installed correctly to ensure proper operation and to 
prevent shock or fire. Read these important warnings and 
carefully follow all of the installation instructions.

• Component approvals and performance are based on 
the use of tyco thermal Controls-specified parts only.  
Do not use substitute parts.

• Keep components dry before and during installation.

• leave these instructions with the end user for 
reference and future use.

For technical support, call tyco thermal Controls at  
+ 00 32 16 213511 or your local representative.

WARNING:

Installation Instructions

NGC-30-CR
NGC-30-CRM
NGC-30-CRMS
NGC-30-CTM
NGC-30-CVM

Control and monitoring 
modules for use with 
DigiTrace NGC-30

General
approvals/Certifications  
Non-hazardous Locations   
 
 
Hazardous Locations  

supply Voltage 12 Vdc ± 10% 
Internal power consumption < 5 W per nGC-30-CRM/-CRMs
ambient operating temperature –40ºC to 60ºC (–40ºF to 140ºF)
ambient storage temperature –40ºC to 75ºC (–40ºF to 167ºF)
Environment PD2, Cat III
Max. altitude 2000 m
Humidity 0 – 90% non-condensing 

Electromagnetic Compatibility
Emission tested to Class a (Industrial   
 Environments). Under CE standard  
 En 61000-6-4:2001
Immunity tested to En 61000-6-2

Temperature Sensors  
type 100-ohm platinum RtD, 3-wire,   
 α = 0.00385 ohms/ohm/ºC 
 Can be extended with a 3-conductor 
 shielded cable of 20 ohm maximum 
 per conductor
Quantity  Up to 5 3-wire pt100´s wired directly  
 to each nGC-30-CRM/-CRMs 
 
 

Current Sensors
Mounting Din Rail – 35 mm
Quantity per nGC-30-CtM Five for ground-current measurement  
 Five for line current measurement
Line Current Sensors
Max current 60a
accuracy ± 2% of reading

Ground Fault Sensor
Range 10 – 200 ma
accuracy ± 2% of range

Voltage Sensor
Range 80 – 290 Vac 50/60 Hz
accuracy ± 1% of span

Outputs
CRM output relays  Form a 3-amp @ 277 Vac max 50/60 Hz
CRMs ssR outputs 12 Vdc @ 30 ma max per output
alarm Relay sPDt 3-amp @ 277 Vac max 50/60 Hz

Communication to NGC-UIT
type  2 wire Rs-485  
Cable  One shielded twisted pair  
length  1200 M (4000 ft.) maximum  
Quantity  Up to 52* nGC-30-CRM/-CRMs may  
 be connected to one nGC-UIt

Connection Terminals   
Power supply/Pilot Relay/  0.8 - 3.3mm2 
RtD/Comm Port (Rs485)
* May require repeaters

Class I, Div. 2, Groups A,B,C,D
Ex nC IIC T5
Class I, Zone 2, AEx nC IIC T5 
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4 nGC-30 InstallatIOn InstRUCtIOns4

 NGC-30-CRM/-CRMS Installation Instructions

874 5 61

1  Alarm output
2  Relay outputs (5x)
3  LEDs (9x)
4  Fuse
5  12 Vdc Inputs (2x)

2 3

bk

9

6  End of Line (EOL) jumper
7  RS-485 Communications
8  Line & ground-fault sensor
 inputs (5x)
9  RTD Inputs
bk Address Switches

Po
w

er

Re
la

y 
1

Re
la

y 
3

Tx

Al
ar

m

Re
la

y 
2

Re
la

y 
4 Rx

Re
la

y 
5

LED functions

NGC-30-CRM/CRMS

TB 12

MSB LSB

TB 7 TB 6
TB 13 TB 14 TB 15 TB 16 TB 17

TB 1 TB 2 TB 3 TB 4 TB 5

TB 19
1  2  3

273 mm
(10.75")178 mm

(7.00")

 Cleaning Instructions

If dust accumulates on the nGC-30-CRM/-CRMs circuit board use dried 
compressed air to remove the dust. turn off all power to the nGC-30 
panel. Carefully disconnect all cables from a single nGC-30-CRM/-CRMs 
card, making sure to label cables so that they can be reconnected after 
board cleaning. Wear an anti-static wrist strap connected to ground in 
order to avoid component damage. Remove the CRM/CRMs circuit card 
from the card cage and place on a clean lint-free surface.

Use dry compressed air from a can for cleaning circuit boards. (avoid 
factory compressed air since it may contain enough moisture or oil to 
cause permanent damage.) Use short quick blasts to remove dust build-
up as necessary. after cleaning, replace the CRM/CRMs in the same 
card cage position and reconnect all cables. Remove only one card at a 
time for cleaning to avoid any problems during re-installation.

 NGC-30-CR Installation Instructions

Mounting of Card Rack

Use the mounting template (on page 7) to mount the rack on a panel 
backplane. there are four holes (0,48 cm dia.) to secure it to the 
mounting surface using #8 screws.

Once the card rack

279 mm
(10.97")

283 mm
(11.15")

183 mm
(7.20")

Grounding
screw

is installed, a 
earth bonding 
wire must be 
connected to the 
card rack using 
the ground screw 
provided.

Note: the card 
rack must be 
installed on a  
non-combustible 
surface.

DIGItRaCE nGC-30 InstallatIOn InstRUCtIOns
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5DIGItRaCE nGC-30 InstallatIOn InstRUCtIOns

Power Supply 

1 2 1 2

the power supply connector (tB19) is a dual 
two pin connector. Either connector allows for 
power in (pin #1 (+), pin #2 (–) and bussing of 
power to other nGC-30-CRM modules).

Note: Power supply must be sized correctly 
based on the number of nGC-30-CRM/-CRMs 
modules.

RS-485 Communications 

1 2 31 2 3

the Rs-485 connector (tB6) is a dual three pin 
connector. Either connector allows for Rs-485 
input signals (pin #1 (shield), pin #2 (+), pin #3 (–)) 
and bussing of Rs485 signal to other  
nGC-30-CRM modules.

End of Line (EOL) Jumper 
If this device (nGC-30-CRM/-CRMs) is the 
last device in the Rs-485 network, the J1 
jumper needs to be moved from terminals 2 
& 3 to terminals 1 & 2.

RTD Inputs – Ordinary Area 

1 2 3 4

3 wire RtDs with shield may be connected to RtD 
Ch1 thru Ch 5 (tB1 - tB5). the two common wires 
(usually red, red) are connected to terminals 2 & 
3, the source (usually white) to terminal 1 and the 
braid to terminal 4 (earth ground).

Note: RtD's are not required if monitoring 
current/ground-faults only or if RtD's are 
connected via MOnI-RMM2s.

Relay Output Connections to  

12-RLY4

6-RLY5

10-RLY3
8-RLY2

1 2 3 4 5 6

7 8 9 10 11 12

3-RLY1

1-COM

 
Contactors or Solid State Devices (TB7)
this connector switches voltage to the contactor 
coils or solid state relays. the pilot relay will 
switch the supply voltage (up to 277 Vac) to  
the contactor coil (using an nGC-30-CRM) or  
12 Vdc to the solid state device (using an  
nGC-30-CRMs).

Refer to system layout diagram for detail wiring.

Common Alarm 

321

N.
O.

N.
C.

CO
M

the common alarm terminal block (tB12) provides 
a form C dry contact, rated at 277 Vac max (3a).

When the Digitrace nGC-30 system is powered on, 
the common alarm relay coil is energized and pin 
2 is connected to pin 1 (common). this is the "no 
alarm" condition for the CRM/CRMs board.

If the alarm occurs, or the CRM/CRMs board loses 
power, the relay coil is de-energized and pin 1 
(common) is disconnected from pin 2 and connected 
to pin 3 to indicate an alarm condition exits.

Address Switches (SW1 & SW2) 
LSBMSB

SW1SW2

38

Each nGC-30-CRM/-CRMs must have a unique 
communication address selected. the valid 
address switch range when using the nGC-UIt  
is 1-99. sW1 is the ones digit (0–9) and sW2 is 
the tens digit (0 or 9).

Note: When adding an nGC-30-CRM/-CRMs to 
the system, you must perform a network update 
at the nGC-UIt.

Ground-Fault/Line Current Sensors 
Connections from nGC-30-CRM/-CRMs to  
nGC-30-CtM.

Using an RJ11 connector/cable assembly, connect 
one end to an RJ11 input (tB13-tB17) and the 
other end to the appropriate nGC-30-CtM RJ11 
connector.

Typical connection
(1 of 5)

8

Ground-Fault/Line Current Cable Assembly
Cables are not available as loose item. they need to be created by the 
project team while assembling the panel.

1
2
3
4

1DTR 1DTR

dleihS dleihS

RTD connected directly to CRM board

RTD

1
2
3
4

2DTR 2DTR

dleihS dleihS

DTR DTR

1
2
3
4

3DTR 3DTR

dleihS dleihS

DTR DTR

1
2
3
4

4DTR 4DTR

dleihS dleihS

DTR DTR

1
2
3
4

5DTR 5DTR

dleihS dleihS

Chassis Ground

DTR DTR

CRM
PCB

(L)

Normal
position

End of Line
position

321 321

Relay "no alarm" 
Condition
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  Mounting of NGC-30-CTM

Each nGC-30-CtM mounts on a DIn 35 rail. It should be located   
between the circuit breaker or terminal block and contactor or ssR in 
the panel.

 NGC-30-CTM Installation Instructions

Optional Voltage Sensor 
 

the  optional voltage sensor 
can monitor 80 – 290 Vac. this 
voltage connects to one of the 
five line current/ground-fault 
inputs on the nGC-30-CRM.
Note: By using the optional 
voltage sensor, you lose the 
ability to monitor the ground-fault 
and current for that circuit.

Cable Preparation 

Notes:
1. Cut one end off of a ground-

fault /line current cable.
2. strip insulation approx.  

2,5 cm from cut end.
3. strip the red and black wire 

insulation approx. 0,5 cm.
4. Connect red and black wire to the two position terminal plug.  

no need to be concerned about polarity.
5. wtrim brown and orange wires from cut end.
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AC voltage up to 277 Vac
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Alarm relay output 

230 Vac
contctor power

L
N

NGC-30-CRM

NGC-30-CTM

Distribution panel board
with standard circuit breakers

System Layout NGC-30-CRM

12Vdc
Power 
Supply

RTDs

230 Vac in
NGC-UIT

Touch
Screen

5

4

3

2

6

12

10

8

3
1

Relay drivers

230 Vac
L N

Pilot relays
located on 

circuit board

Contactor
coils

To contactor coils
(see detail) Nø1 ø3ø2

1

System Layout NGC-30-CRM
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Note: 12Vdc power provided
by NGC-30-CRMS board

12Vdc
Power 
Supply

NGC-30-CRMS

NGC-30-CTM

Distribution panel board
with standard circuit breakers

System Layout NGC-30-CRMS

230 Vac in

Nø1 ø3ø2

SSR

SSR

SSR

SSR

SSR

SSR

SSR

SSR

SSR

SSR

SSR

AC voltage up to 277 Vac

Alarm relay output

Internal 12 Vdc
SSR power

6
5

12

10

8

3

1

4

3

2

1

Output driver

Internal
12 Vdc

+–

SSR

To SSR DC input
(see detail)

To heater’s
power junction box

(typical 5)

NGC-UIT
Touch
Screen

RTDs

System Layout NGC-30-CRMS
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General Installation Instructions
1. the nGC-30 components must be installed:

• In compliance with all local electrical and safety codes
• In an enclosure suitable for the application environment. When used 

in hazardous (Class I, Div. 2 or Zone 2) locations, a minimum IP54 
enclosure is required.

2. the nGC-30 components must be protected by external overcurrent and 
disconnect devices. this may be a circuit breaker or a combination of 
disconnect switch and fuses.

 the disconnect device:
• Must disconnect all ungrounded, current-carrying conductors
• should be located in close proximity to the equipment
• Be within easy reach of the Operator
• Be marked as the disconnecting device for the equipment

3. supply wiring insulation must be rated for the highest voltage and 
temperature to be encountered in the application. Conductors must be 
sized for the application and be protected by an external overcurrent 
device. 

4. some wiring configurations will use more than one power source and 
all must be de-energized prior to performing any maintenance on a 
controller circuit.

5. Protection provided by this equipment may be impaired if the device is 
used outside of its ratings or for applications other than is intended.

6. always be sure that the intended location is classified as an area for 
which the product is approved.

7. CRM(s) and CtM modules must be handled with care when installed 
in a panel. Components should not be subject to mechanical stress.

8. Wear an anti-static wrist strap connected to ground in order to avoid 
component damage when installing the CRM(s) or CtM modules. 

Conducted And Radiated Emissions - Statement Of Compliance
this equipment has been tested and found to comply with the limits for 
a Class a digital device, pursuant to Part 15 of the FCC Rules. these 
limits are designed to provide reasonable protection against harmful 
interference in a residential installation. this equipment generates, uses 
and can radiate radio frequency energy and, if not installed and used in 
accordance with the instructions, may cause harmful interference to radio 
communications. However, there is no guarantee that interference will 
not occur in a particular installation. If this equipment does cause harmful 
interference to radio or television reception, which can be determined by 
turning the equipment off and on, the user is encouraged to try to correct 
the interference by one or more of the following measures: 
– Reorient or relocate the receiving antenna.
– Increase the separation between the equipment and receiver. 
– Connect the equipment into an outlet on a circuit different from that to 

which the receiver is connected. 
– Consult the dealer or an experienced radio/tV technician for help. 

this Class a digital apparatus complies with Canadian ICEs-003.
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Digitrace is a trademark of tyco thermal Controls, llC or its affiliates.

Important: All information, including illustrations, is believed to be reliable. Users, however, should independently evaluate the suitability of each product for 
their particular application. Tyco Thermal Controls makes no warranties as to the accuracy or completeness of the information, and disclaims any liability 
regarding its use. Tyco Thermal Controls’ only obligations are those in the Tyco Thermal Controls Standard Terms and Conditions of Sale for this product, and in 
no case will Tyco Thermal Controls or its distributors be liable for any incidental, indirect or consequential damages arising from the sale, resale, use or misuse 
of the product. Specifications are subject to change without notice. In addition, Tyco Thermal Controls reserves the right to make changes, without notification 
to the Buyer, to processing or materials that do not affect compliance with any applicable specification. ©
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European Headquarters
Tyco Thermal Controls
Romeinsestraat 14
3001 Leuven
Belgium
Tel. (32) 16 213 511
Fax (32) 16 213 610  
info@tycothermal.com

België / Belgique
Tyco Thermal Controls 
Romeinsestraat 14
3001 Leuven
Tel. (016) 213 502
Fax (016) 213 604
Bulgaria
ERZET Engineering
Kompl. Bratja Miladinovi/bl57/vch.4A
BG-8000 Burgas
Tel./fax  (56) 86 68 86
Mobile   (88) 86 39 903
Fax (UK) +44 8701368787   
Çeská Republika
Raychem HTS s.r.o.
Novodvorská 82
14200 Praha 4
Tel. 241 009 215
Fax 241 009 219
Danmark
Tyco Thermal Controls Nordic AB
Flöjelbergsgatan 20B
SE-431 37 Mölndal
Tel. 70 11 04 00
Fax 70 11 04 01
Deutschland
Tyco Thermal Controls GmbH
Birlenbacher Strasse 19-21
57078 Siegen-Geisweid
Tel. 0800 1818205
Fax 0800 1818204
España
Tyco Thermal Controls N.V. 
Ctra. De la Coruña, km. 23,500
Edificio ECU I
28290 Las Rozas, Madrid
Tel. (902) 125 307
Fax (91) 640 29 90
France
Tyco Thermal Controls SA
B.P. 90738
95004 Cergy-Pontoise Cedex
Tél. 0800 906045
Fax 0800 906003
Hrvatska
ELGRI d.o.o.
S. Mihalica 2
10000 Zagreb
Tel. (1) 6050188
Fax (1) 6050187

Italia
Tyco Thermal Controls SPA
Centro Direzionale Milanofiori
Palazzo F1
20090 Assago, Milano
Tel. + 39 02 57761520
Fax + 39 02 57761528
Lietuva/Latvija/Eesti
Tyco Thermal Controls BV Atstovybe
Smolensko g. 6
LT-03201 Vilnius
Tel. +370 5 2136633 
Fax +370 5 2330084
Magyarország
Szarka Ignác
Maroshévísz u. 8
1173 Budapest
Tel. (1) 253 76 17
Fax (1) 253 76 18
Nederland
Tyco Thermal Controls b.v.
Van Heuven Goedhartlaan 121
1181 KK Amstelveen
Tel. 0800 0224978
Fax 0800 0224993
Norge
Tyco Thermal Controls Norway AS
Postboks 6076 - Etterstad
0601 Oslo
Tel. +47 66 81 79 90
Fax +47 66 80 83 92
Österreich
Tyco Thermal Controls
Division of Tyco Fire & Integrated
Solutions GmbH
Office Wien
Brown-Boveri Strasse 6/14
2351 Wiener Neudorf
Tel. (0 22 36) 86 00 77
Fax (0 22 36) 86 00 77-5
Polska
Tyco Thermal Controls Polska Sp. z o.o.
ul. Cybernetyki 19
02-677 Warszawa
Tel. 0 800 800 114
Fax 0 800 800 115
Republic of Kazakhstan
Tyco Thermal Controls
4 Khakimov St.
Atyrau, 060002
Tel. +7 7122 32 56 51
Fax +7 7122 32 56 38
Romania
Tyco Thermal Controls Romania
53 Primaverii Bvd.
011973 Bucuresti
Tel. 21 317 92 87
Fax 21 317 92 87 

ROSSIÅ i drugie strany SNG
000 « Tajko Termal Kontrols »
Rossiå, 127081, Moskva
pr. Deøneva 29/1
Tel. (495) 508 99 75
Faks (495) 508 99 74 

Schweiz / Suisse
Tyco Thermal Controls N.V. 
Office Baar
Haldenstrasse 5
Postfach 2724
6342 Baar
Tel. (041) 766 30 80
Fax (041) 766 30 81
Serbia and Montenegro
Keying d.o.o.
Vuka Karadžića 79
23300 Kikinda
Tel. (230) 401 770
Fax (230) 401 790
Suomi
Tyco Thermal Controls Nordic AB
Flöjelbergsgatan 20B
SE-431 37 Mölndal
Puh. 0800 11 67 99
Telekopio 0800 11 86 74
Sverige 
Tyco Thermal Controls Nordic AB
Kanalvägen 3 A
SE-194 61 Upplands Väsby
Tel. 08-590 094 60
Fax 08-590 925 70
Türkiye
SAMM Dış Ticaret A.Ş.  
Yeniyol Sk. Etap İş Merkezi C Blok No: 10 
Kat : 6
34722 Acıbadem - Kadıköy 
İSTANBUL 
Tel : +90-216-325 61 62 (Pbx)
Faks : +90-216-325 22 24
United Kingdom
Tyco Thermal Controls (UK) Ltd
3 Rutherford Road, 
Stephenson Industrial Estate
Washington, Tyne & Wear 
NE37 3HX
Tel. 0800 969013
Fax: 0800 968624

Worldwide Headquarters
Tyco Thermal Controls
2415 Bay Road
Redwood City, CA 94063-3032
USA
Tel. (1)(650) 216-1526
Fax (1)(650) 474-7711
info@tycothermal.com
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