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Identifying MoniTrace 200N Features

Mounting holes (4)
Removable gland plate

RS-485 connection to remote monitoring modules (RMM2s) and remote modules for
control (RMCs)

RS-232/RS-485 connection to DCS or host computer
GRP-1-0 control relay connection (to contactor)
GRP-2-0 control relay connection (to contactor)
Relay connection for remote alarm annunciation
RTD-1-1 $ensor connection

RTD-2-1 $ensor connection

INT-1-I and INT-2-1I digital inputs for contactor feedback and ground-fault alarm
monitoring

INT-3-TI and INT-4-T digital inputs for contactor feedback and ground-fault alarm
monitoring

Voltage selector switch

Line voltage supply terminal block

Chassis ground lug

LCD contrast adjustment

Audible alarm volume adjustment

Host test port

Selector switch for host port communications (RS-232 or RS-485)
Ribbon cable

Local monitoring module (LMM) board
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Introduction

This installation manual will help you install a MoniTrace 200N heat-tracing controller, as well as
test and record installation of other system components. The manual has four sections:

1. Overview

2. MoniTrace 200N Installation
3. Basic Test Procedures

4. Installation Record Forms

This installation manual complements several other documents on the MoniTrace 200N system,
which may include several types of MoniTrace devices (as described in Section 1).

Description Literature reference
Design

MoniTrace 200N System Design Guide DOC-466
Installation

MoniTrace RMM2 Installation Instructions INSTALL-061
MoniTrace RMC Installation Instructions INSTALL-079
MoniTrace 200N System Installation Manual INSTALL-084

Setup and Operation
MoniTrace 200N System Operation Manual INSTALL-065

Communication with Host Systems
MoniTrace 200N Modbus Configuration H56599

You can obtain these documents and other Tyco Thermal Controls literature through several
sources:

e On-line Literature
Many documents can be downloaded as Adobe Acrobat files from the Tyco Thermal Controls
Web site at http://www.tycothermal.com (click on Heat Tracing, then Literature).

» Contact Tyco Thermal Controls
You can request documents and other information by contacting Tyco Thermal Controls or your
local Tyco Thermal Controls representative. The back cover of this installation manual provides
contact information to reach Tyco Thermal Controls directly.



1. Overview

The MoniTrace 200N unit is the central element of a system to control and monitor multiple
circuits of electric heat tracing. The MoniTrace 200N controls the system and provides the user
interface. Two other elements of the MoniTrace 200N system enable it to control and monitor
large numbers of heat-tracing circuits (see Figure 1.1). Remote monitoring modules (RMM2s)
provide inputs for resistance temperature detectors (RTDs). Remote modules for control (RMCs)
provide relay outputs to control heat-tracing circuits. RMM2s and RMCs communicate with the
MoniTrace 200N through a single RS-485 cable.

MoniTrace 200N
controller

Remote modules
for control (RMCs)

Remote monitoring
modules (RMM2s)

/ Configure
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Figure 1.1. Elements of a MoniTrace 200N system.

The MoniTrace 200N system can be used for both process-temperature-maintenance and freeze-
protection applications.



Figure 1.2 illustrates the distributed architecture of the MoniTrace 200N system:

* The MoniTrace 200N unit supervises the control and monitoring system and provides the user
interface.

» An RS-485 network connects RMM2s and RMCs to the MoniTrace 200N.
 RTD temperature sensors may be connected to RMM2s or the MoniTrace 200N controller.
« Contactors may be controlled by relays in RMCs or the MoniTrace 200N controller.

* The MoniTrace 200N controller may be connected to a host computer or distributed control
system (DCS) supporting the Modbus protocol.
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Figure 1.2. MoniTrace 200N system architecture.

Temperature inputs. The MoniTrace 200N unit accepts two RTD inputs, which can be used to
monitor pipe or ambient air temperatures. The MoniTrace unit can monitor 128 additional RTDs
connected to MoniTrace RMM2s. MoniTrace RMM2 units may be remotely located; the RMM2s
communicate with the MoniTrace 200N over an RS-485 network, which may have a total cable
length of 1200 m (4000 feet).

Heat tracing circuit control. The MoniTrace 200N unit has two relay outputs to control heat
tracing; these relays can be used to control individual circuits or groups of circuits. The
MoniTrace 200N can control 128 additional relay outputs using MoniTrace RMCs. The MoniTrace
200N communicates with the RMCs over the same RS-485 network as used for the RMM2s. A
single MoniTrace 200N system can be used for line-sensing control of individual circuits and
ambient-sensing control of groups of circuits.

Integrity monitoring. MoniTrace 200N and RMC units accept digital inputs. A digital input can
be used to monitor the alarm relay from a ground-fault circuit breaker panel or to verify
contactor operation. The MoniTrace 200N has four digital inputs, and each RMC has two.

Configuration flexibility. The MoniTrace 200N operating software enables the user to readily
configure the system. Setup options for a heat-tracing circuit include the control mode, control
settings (such as set point and dead band), and high- and low-temperature alarm limits. Setup
for a temperature sensor includes defining the type of sensor (pipe or ambient-sensing) and
assigning it to a heat-tracing circuit.

Communication with host systems. The MoniTrace 200N unit can be connected to a DCS or host
computer using an RS-485 or RS-232 serial connection. All data and setup options can be accessed
with communications that follow the Modbus protocol. Refer to the separate MoniTrace 200N
Version 2 Modbus Configuration manual (Raychem reference H56599) for details.



2. MoniTrace 200N Installation

2.1 Procedure for Installation of MoniTrace 200N System as a Whole

This page outlines the procedure to install, test, and configure an entire MoniTrace 200N control
and monitoring system. The remainder of this section explains how to install the MoniTrace 200N
controller itself, and how to connect it to other parts of the system.

For installation of other MoniTrace modules, see the separate instructions that accompany them.
Other applicable literature is identified in the introduction to this manual.

2.1.1 Install Hardware

The MoniTrace 200N system uses three types of modules to control and monitor electric heat-
tracing circuits: the MoniTrace 200N controller, remote modules for control (RMCs), and remote
monitoring modules (RMM2s). Install each module in accordance with the detailed instructions that
come with it, and use the forms in Section 4 to record the wiring details (terminal assignments, etc.).
The steps below outline the basic approach to use for all three types of modules.

* Mount module.

* Connect power.

» Connect temperature sensors (if applicable).

« Connect control relays and contactors (if applicable).

» Connect digital inputs (if specified in design).

* Connect RS-485 network.

2.1.2 Test and Configure the System

After the hardware is installed, use the MoniTrace 200N software to test and configure the
system. Refer to Appendix F in the MoniTrace 200N System Operation Manual for detail, and use
its Test and Configuration Record to record test results and configuration details. The steps
below outline the approach to commission the control and monitoring system.

* Energize the system and perform General Setup (enter the correct time/date, units, and other
necessary elements).
* Update the RMM2/RMC network to recognize new devices on the system.

* Test connections and verify device addresses using the MoniTrace 200N Status and Self Tests
menu functions.

* Use the system software to set up the heat-tracing circuits.
Note: Each circuit should be defined beforehand using the Circuit Definition Worksheet in the
MoniTrace 200N System Design Guide (DOC-466).

* Set up remote alarm annunciation (if specified in design).
e Set up communications with host system (if specified in design).



N\ WARNING: Ignition hazard.

Do not mount the MoniTrace 200N unit in a
hazardous location. RTDs connected to the
MoniTrace 200N may be located in ordinary
or hazardous locations, but the module itself
must be in an ordinary area.

Note: The illustration and callouts on the inside front cover of this manual use circled numbers ( € )
to identify features of the MoniTrace 200N control unit. The item numbers in this section
(Figures 2.1 through 2.19) correspond to those numbered features on the inside front cover.

2.2 Mounting the Enclosure

The MoniTrace 200N controller must be mounted in a nonhazardous indoor area. Choose a location
indoors where the controller will be protected from the elements and kept above 0°C (32°F) and
below 50°C (122°F).

Install the enclosure using the four screws in the prepunched 8 mm (5/16-inch) mounting holes
with centers as shown in Figure 2.1. If plastic plugs are in the mounting holes, remove them. Make
sure the rubber elastomeric washers (provided in the MoniTrace 200N shipping box) are aligned to
seal around the mounting screws to maintain the NEMA 12 and P54 ratings.

300 mm

Important: The MoniTrace 200N is an
electronic unit. During installation, take the
following precautions to avoid damage to its
electronic components.

e Handle with care to avoid mechanical
damage.

® Keep electronics dry.
e Avoid exposure to static electricity.

o Avoid contamination with metal filings,
liquids, or other foreign matter.

e Take care to protect the user interface
board on the enclosure door.

e Use agency-approved conduit bushings,
adapters, and cable glands to keep the
enclosure protected from dust and fluids.
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Figure 2.1. Mounting hole locations.

2.3 Making Enclosure Entries Using the Removable Gland Plate

The removable gland plate on the bottom edge of the enclosure provides a location to feed wires
through (Figure 2.2). The plate is attached with eight screws. Unscrew these to remove the
gland plate. You can drill or punch holes appropriate for your application. There is sufficient
width for up to five 1/2-inch or M20 holes. Remove all metal filings and dust from the gland
plate before remounting. Take care not to damage the gasket on the gland plate. You must
secure the gland plate ground wire to the chassis ground lug.

Grounding wire to
attach to ground

lug in enclosure (item )
terminal 62. m

Gasket

Figure 2.2. Removable gland plate.



2.4 Electrical Safety

Follow electrical safety procedures when installing and maintaining the MoniTrace 200N unit, as
line voltage is present inside.

Connections in the “Signal Voltage” area in Figure 2.3 are securely isolated from power supply
and relay outputs.
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Figure 2.3. Location of signal and line voltage connection areas.

2.5 Selecting Input Voltage

Position the voltage selector switch for the correct controller voltage (Figure 2.4). The factory-set
switch position is 220.

9

208 Vto240V

100Vto 120V

Figure 2.4. Voltage selector switch.



2.6 Connecting Main Power

Use only copper conductors for field wiring. A close-up of the power connection terminals is
shown in Figure 2.5. This connection energizes the MoniTrace 200N electronics only; it does not
provide power to the heat tracing or contactor coils.

Note: If the MoniTrace 200N controller has a different source of power than the heat tracing, it
may be worthwhile to install an uninterruptible power supply (UPS) so the unit can continue to
control and/or monitor the heat tracing in the event of a localized power failure.

[10)

60| (D |s
b
L N

Figure 2.5. Power connection pin locations.

2.7 Connecting Chassis Ground

Connect the ground wire of the power cable (that is, the system ground) to terminal 62, the
chassis ground lug located on the right side of the box (Figure 2.6).

®
—

Figure 2.6. Enclosure chassis ground connection.



2.8 Connecting RTDs

Figure 2.7 shows a close-up of the RTD connections to the MoniTrace 200N unit local monitoring
module (LMM) board. The MoniTrace 200N requires the use of 3-wire 100 Q RTDs. These
devices have two wires of one color, and one wire of another color. The single-color wire is
connected to the left terminal. The two wires of the same color are connected to the middle and
right terminals.

The addresses for the RTDs connected to the LMM board will be RTD-1-1 and RTD-2-1. To
connect RTD temperature sensors to MoniTrace RMM2s, refer to the installation instructions
provided with them.

D~~~ @

40 41 42 43 44 45
RTD-1 RTD-2

Figure 2.7. RTD connections in the MoniTrace 200N.

Figure 2.8 illustrates the wiring for an ambient-sensing RTD connected to the MoniTrace 200N.
An ambient-sensing RTD must sense an air temperature that is representative for the pipes being
controlled or monitored as a group; the ambient-sensing RTD should be securely mounted in a
shaded location near the pipes being controlled.

The maximum length of RTD extension wire is 150 m (500 feet); for greater distances, consider
connecting the RTD to a MoniTrace RMM2.

An ambient-sensing RTD is supplied with the MoniTrace 200N; this RTD is for use in nonhaz-
ardous areas only.

MoniTrace 200N

Outdoors

i (Box not
(— il ~included.)

Ambient -
sensing RTD

Indoors
Figure 2.8. Wiring detail for an ambient-sensing RTD.
Figure 2.9 illustrates the wiring for a pipe-sensing RTD connected to the MoniTrace 200N. The

maximum length of RTD extension wire is 150 m (500 feet); for greater distances, consider
connecting the RTD to a MoniTrace RMM2.
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Figure 2.9. Wiring wetail for a line-sensing RTD.



2.9 Connecting Control Relays to Contactors

Control relays in the MoniTrace 200N or in MoniTrace RMCs can be used to control electrical
contactors. To use a MoniTrace RMC, see the RMC installation instructions (Tyco Thermal
Controls literature reference number INSTALL-079). Figure 2.10 illustrates how the MoniTrace
200N should be connected to a contactor to control a heat-tracing circuit. The terminals in the
MoniTrace 200N are labeled NC for normally closed, and COM for common. The contactor coil
should be connected to the NC and COM terminals, enabling the MoniTrace 200N to open and
close the contactor. Note that the MoniTrace 200N control relay terminals are dry contacts; the
contactor control circuit must be powered from a source outside the MoniTrace 200N controller.

Note: Use only copper conductors for field wiring.

|

|

GRP-1 CONTROL RELAY GRP-2 CONTROL RELAY |
5A 240V 5A 240V |
1 B J25 |
|

|

|

|

|

.\. ° [ ) ° ° ° [ ] L[] [ ]

NC com NC COM  (Similar wiring
15 17 21 23 for second relay)

(5?)—— L Unswitched power
N Maximum 240 V

Circuit breaker
C or fuse
Hs o e
T 1 | I [
! — i} O——\ 1 2
Branch circuit Contactor for individual Heating cable
breaker heat-tracing circuit

Figure 2.10. Wiring detail: Contactor controlling an individual heat-tracing circuit.

Figure 2.11 illustrates the wiring to a contactor to control a group of heat-tracing circuits. A
contactor controlling a group of circuits must be sized accordingly (all circuits connected to the
contactor will be turned on and off at the same time).

| MoniTrace 200N [
|
|
| GRP-1 CONTROL RELAY GRP-2 CONTROL RELAY :
| 5A 240V 5A 240V |
| @ 1 J6 1 J25 @ |
! L~~~ ~ Vv L~~~ ~ Vv |
| LN ] [ ) ] [ ) ] ° ° ° e
| ~ :
! NG COM NC COM (Similar wiring |
: 15 7 2 2 for second relay)
______________________________ —
Main circuit (5-3)-— L Unswitched power
breaker I N Maximum 240V
MCB O—@—é Circuit breaker
or fuse
13 =510 H: |
12 =S5O H ] To heat
! tracing
L1 —'61:b H { circuits
)
1

Main contatctor
Figure 2.11. Wiring detail: Contactor controlling a group of heat-tracing circuits.

Note: The inductive current that occurs when a large contactor opens could damage the
MoniTrace 200N control relay. With contactors rated over 80 A, use a surge suppressor
(sometimes referred to as an RC noise suppression filter) on the contactor coil; a surge
suppressor is often available as an option with the contactor.
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2.10 Connections to Monitor Contactor Actuation

The LMM board of the MoniTrace 200N provides two sets of terminals for digital inputs; these
allow monitoring of contactor actuation and/or ground-leakage circuit breaker (GLCB) alarms
(Figure 2.12). To monitor contactor actuation or GLCB alarms with a MoniTrace RMC unit, refer
to the instructions provided with the RMC (Tyco Thermal Controls literature reference number
INSTALL-079).

@mm@

46 47 48 49 50 51

FUL LT

INT-1 INT-2  INT-3 INT-4

Figure 2.12. Terminals for monitoring contactor actuation and GLCB alarms.

To monitor operation of a contactor controlled by the MoniTrace 200N, wire a relay on the output
side of the contactor in parallel with the heat tracing, as shown in Figure 2.13. This provides
feedback to the MoniTrace 200N controller when the contactor operates. Wire the relay so a
closed circuit signals that the heat tracing is energized, and an open circuit signals that the heat
tracing is de-energized. The MoniTrace 200N controller will compare the relay status with its
control signal to the contactor, and trigger an alarm if there is a discrepancy.

Note: The MoniTrace 200N monitors the power feedback relay with an internally sourced 5 V
circuit; do noat connect it to an external source of power.

1 MoniTrace 200N :
|
[ INT-1 INT-2 INT-3 INT-4_ :
: 46 47 408 49 50 51 1
@ [P @
|

|
: Digital Inputs monitored with
| low voltage sourced internally |

T T

[an]
(]
=
1
13 151D I} l
— H ) To heat-
L2 ﬁ :i: ‘l tracing
L1 —0O, T 1 circuits
)
N 1
Main circuit Main contactor Power feedback
breaker (connected to relay relay
output of MoniTrace (relay with same
200N or RMC) status as power

to heat-tracing circuits)
Figure 2.13. Wiring detail: Power feedback relay to verify contactor actuation.

Note: For the MoniTrace 200N to properly monitor the contactor and generate alarms, the address of
the digital input must be entered as the Power Alarm Address when setting up the circuit (see Power
Monitoring, in the MoniTrace 200N System Operation Manual, INSTALL-065). The addresses of the
digital inputs are:

e INT-1-1I if connected to terminals 46 and 48
e INT-2-1I if connected to terminals 47 and 48
e INT-3-1I if connected to terminals 49 and 51

* INT-4-1I if connected to terminals 50 and 51



/\ WARNING: Fire hazard.

A ground-fault alarm may mean the heating
cable has been damaged or improperly
installed; it must not be ignored—sustained
electrical arcing or fire could result. To
minimize the risk of fire if the alarm is
triggered, shut off the power and repair the
system immediately.

GLCB :
panel -

2.11 Connections to Monitor Ground-Fault Circuit Breaker Alarms

The MoniTrace 200N can monitor the alarm relay from ground-fault equipment, for example, the
common alarm relay output from a GLCB panel. This feature enables the MoniTrace 200N to
provide a complete view of the status of your heat-tracing system in a single, central location.

To monitor for circuit breaker trips, wire the common alarm output from a GLCB panel to the
MoniTrace 200N controller, as shown in Figure 2.14. The MoniTrace 200N controller monitors the
relay and will interpret a relay closure as a circuit breaker trip, and signal an alarm. (To connect a
GLCB alarm relay to a MoniTrace RMC unit, refer to the installation instructions provided with the
RMC, Tyco Thermal Controls literature reference number INSTALL-079.)

Note: That the MoniTrace 200N monitors the alarm relay circuit with an internally sourced 5 V
circuit; do not connect it to an external power source.

MoniTrace 200N
INT-1 INT-2  INT-3 INT-4
C C
46 47 48 49 50 51

Digital Inputs monitored with
low voltage sourced internally

o0

Wiring arrangement if wiring Wiring arrangement if monitoring
monitoring alarm relay bell alarm contacts
From power supply From power supply
N L1 L2 L3 L3 L2 L1 N
TTTET i, Ground-fault Ground-fault TTTT
: circuit breaker circuit breaker =t f e b b
1 : alarm alarm :
1 |_O . . M
O‘Il . Relay signals Bell alarm - —O O
6\0— ! : alarm if any contacts signal :
@- : GLCB has alarm if any :
: tripped. GLCB has -
: tripped. :
5o 1 1 ks -1
l\/ } : \./‘ o i . -
11 |1 .
i : : i :
: : : GLCB
: : I ;‘? : panel
6% 1 : ) To heating t— - — :
o —To heating cable circuitg i —_ —|—]—
S O | cable circuits i vy
if :
e dr i SO o T E ,“,5 O
GLCBs € i il el
(one single-phase, one two-phase shown, : i} :
typical of many) LT 1 AL L L:

GLCBs
(one per phase shown, typical of many)

Figure 2.14. Wiring detail: Monitoring ground-fault circuit breaker alarms.

Note: For the MoniTrace 200N to generate alarms, the address of the digital input must be
entered as the CB Trip Address when setting up the circuit (see Power Monitoring in the MoniTrace
200N System Operation Manual, INSTALL-065). The addresses of the digital inputs are:

e INT-1-1I if connected to terminals 46 and 48
* INT-2-1I if connected to terminals 47 and 48
* INT-3-1I if connected to terminals 49 and 5

* INT-4- T if connected to terminals 50 and 51
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2.12 Connecting the RS-485 Network of MoniTrace RMM2s and RMCs

The MoniTrace 200N controller is typically linked to a network of MoniTrace RMM2s and RMCs.
These are connected to the MoniTrace 200N using an RS-485 communications cable, a shielded,
two-conductor (twisted-pair) cable. Figure 2.15 illustrates how the RS-485 network for the MoniTrace
200N system may be configured.

Devices must be mounted in series. Branching of the network is not allowed.

MoniTrace 200N Connect no more than two RS-485 cables
to any device.

Up to 1200 m (4000 ft)
of RS-485 cable

Figure 2.15. RS-485 network linking MoniTrace 200N, RMM?2s, and RMCs.

There are only a few restrictions on the RS-485 network:

¢ Modules must be connected serially; the network may not be branched.
 The number of MoniTrace RMM2 and RMC modules must not exceed 32.
e Each module (RMM2 or RMC) must be assigned a unique address.

* Total length of RS-485 cable must not exceed 1200 m (4000 ft).

Aside from these restrictions, there are virtually no constraints on the network layout. For example,
the MoniTrace 200N unit may be located anywhere along the RS-485 serial network—at an end or
anywhere in between.

Communications between the MoniTrace 200N and an RMM2 or RMC are based on the address
assigned to that module. Each RMM2 and RMC must have a unique address so that the
MoniTrace 200N can distinguish between modules. The address for an RMM2 or RMC is set
using its address switch, as detailed in the installation instructions for the module.

Note: If two RMM2s or two RMCs have the same address, communication problems will result;
confirm that each module has been assigned a unique address before connecting it to the
MoniTrace network.



Figure 2.16 illustrates the RS-485 wiring to connect the MoniTrace network. Connect the “+”
terminal on the MoniTrace 200N to the “+” terminal of an RMM2 or RMC, and similarly connect the
“~” terminals together. Terminate each end of the cable shield to the module terminal indicated in
Figure 2.16. In the MoniTrace 200N controller, connect a jumper wire from the remaining shield

terminal to the chassis ground stud to provide a ground reference.

Important: Do not connect the shield of the RS-485 cable to the grounding terminal of an
RMM2 or RMC enclosure. To avoid the potential for spurious ground loops, the RS-485 cable
shield should be connected to ground only in the MoniTrace 200N controller.

________ 1
|

| MoniTrace 200N
RS-485 [
:e to RMM/C |
- foeee] ! RMM?
|
| SHDSHD + - |
[ V2oe ! S+ -8+ -
| i Pt Shield [1© 90000
@l o AL
= ; Twisted- v
|
Lo _Sh_'elij — = paircable
F RMC
=+~
RS-485 cable to next .
device (RMM or RMC) in  § th

MoniTrace 200N network

Figure 2.16. Wiring detail: Connecting RS-485 network of RMMZ2 and RMC units.
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2.13 Connections for Remote Alarm Annunciation

Figure 2.17 shows the relay connection for an external alarm. The MoniTrace 200N alarm relay can
be connected to an annunciator light or distributed control system. Use NC to close the
annunciator circuit on alarm. Use NO to open the annunciator circuit on alarm. Note that the
MoniTrace 200N alarm relay terminals are dry contacts; the annunciation circuit must be powered
from a source outside the MoniTrace 200N controller.

If wired to the NC terminal as illustrated, the alarm relay is normally an open circuit, closing only
when an alarm condition exists. Once an alarm condition exists, the relay remains closed until
the condition is cleared. If another alarm occurs, and Alarm Reflash is enabled (see the
MoniTrace 200N System Operation Manual, Tyco Thermal Controls literature reference
INSTALL-065), the relay will cycle open, then close, to signal the new alarm.

Note:
e A power loss will cause the NC alarm relay to close and signal an alarm.

e Use only copper conductors for field wiring.

_—— e o — — — — — oy

I MoniTrace 200N |
| |
| |
! COMMON ALARM RELAY !
! 5A 240V !
: 0 1 J9 :
| |
| .\ [ ] .\ [ ] [ ] [ ] |
! NG [NO COM !
: 27 |28 29 :
L - e - = = —_— — e —_— —_ — - = -

Annunciator | -
(by others) )
(5‘3)—— L Unswitched power

[ N maximum 240V

Circuit breaker
or fuse

Figure 2.17. Wiring detail: Relay connection for remote annunciation.



2.14 Making an RS-232 or RS-485 Connection to a Host Computer

The MoniTrace 200N can communicate with a DCS (distributed control system) or other host
computer using serial communications through the MoniTrace 200N external communications port.
The MoniTrace 200N port can be configured for either RS-232 or RS-485 serial communications.

The RS-232 connection can be three wire (TX, RX, GND) or five wire (adding RTS/CTS
handshaking). The switch on the user interface board is positioned for RS-232 at the factory.
Only one MoniTrace 200N controller can be connected to the master device (host computer)
using RS-232. Use RS-485 when multiple MoniTrace units are to be connected to a host
computer, or the connection is longer than 50 feet. Use RS-232 to connect to a single MoniTrace
200N with a connection shorter than 50 feet.

Follow the wiring diagram appropriate to your installation (Figure 2.18). Note, ground reference
for the connection should be provided at the host computer or at the MoniTrace 200N controller,
but not at both. To provide a ground reference at the MoniTrace 200N controller, connect a
jumper wire from the remaining shield terminal to the chassis ground stud.

RS-232 connection using a 9-pin D-cable

o RS-232 RS-485
to host to host Note:
i 2 e e e 2 a & a RTS, CTS, and DTR connections
0006000 oo are not required unless host system
RIS CIS DIR GhD SIDSHD + = requires hardware handshaking.

112 18 14
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f
[
I

|
!
I
J Shields

- |

2
o o o o o Female
1.2.3 4.5/ 9pin
6 ; i 9 D-connector

il
t

W]

RS-232 connection using a 25-pin D-cable

RS-232 RS-485
o to host to host Note:
RPN RTS, CTS, and DTR connections
LA R eooe are not required unless host system

SHIDSHLD + -
112 18 14

requires hardware handshaking.

m gl
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1 1
[ [
[ [1

) * vy
Shlelds &O o [e] o] ] [e] [e] o ] ] o] [e] [e]
7933887859002
o Q O o e} [e} o o ] o] [e} O
4B BB RODA 2R BB
b Female
25-pin

RS-485 connection

RS-232 RS-485
0 to host to host
o000 o0o0 o000 T2
RX TX RTS CTS DTR GND SHIDSHD + - o o
5 6 7 8 9 10 112 13 14
. RS-485 Input
Note: Y Shield 1
To configure the L A f
MoniTrace 200N for m = )

RS-485 communications,
see instructions on
next page.

D-connector

[
U

Figure 2.18. RS-232 or RS-485 connection to host computer.
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The MoniTrace 200N is configured at the factory for RS-232 host communication. To change the
unit for host communication using an RS-485 bus (two-wire twisted pair), flip the switch on the
user interface board to the RS-485 position (toward the hinge), as illustrated in Figure 2.19.

The selection switch is identified as item @@).

Inside door of
MoniTrace 200N enclosure o o
O -0 O
@

User
interface
hoard

HOST
o PORT o
RS232  RS485
N
O O

(15)

Figure 2.19. Selector switch for host port communications (RS-232 or RS-485).

Up to 31 MoniTrace 200N controllers can be connected on the two-wire bus, plus one master
device (host computer). The address for each MoniTrace 200N controller is selected during setup
(see Setup—Host Port, in the MoniTrace 200N System Operation Manual, INSTALL-065).

Note: The RS-232 host test port (item @ in Figure 2.19) is for temporary connections only. It
is intended for use during setup and diagnostic work. It provides a convenient means to connect
a laptop computer running Raychem’s MoniTrace Supervisor software. If using this test port,
disconnect wiring to the DCS or host PC, if present. Also, ensure the selector switch for host
port communications (item @) is set to RS-232. When done using the test port, replace the
host port wiring and set the selector switch to the correct position.



3. Basic Test Procedures

3.1 Energizing the System and Updating the RMMZ2/RMC Network

Turn on power to the MoniTrace 200N controller and each MoniTrace RMM2 and RMC in the
system.

Press the Menu key on the MoniTrace 200N controller to bring up the Main Menu on the display.
Move the selection arrow (the blinking arrow) using the up ((a]) and down (¥ ) keys. With the
selection arrow highlighting the item, press Enter to access a menu or make a selection. Press
the Esc key to return to the previous menu or display, or to exit a menu or setup option without
making any changes. (For additional detail, see User Interface, in the MoniTrace 200N System
Operation Manual, INSTALL-065.)

To update the network, navigate through the Main Menu and Setup menu to reach the Update
Network option, as shown below.

Main Menu Setup RMM/RMC Network
Events History Circuits >Update Network
Status Alarms

VSetup VRMM/RMC Network

Press Enter to update the network. Using this command triggers the MoniTrace 200N to scan the
RMM2/RMC network to recognize all hardware connected to the system (RMM2s, RTDs, RMCs,
control relays, and digital inputs).

3.2 Using the Status Menu to List Recognized Devices

To view lists of the devices recognized by the MoniTrace 200N, select Status from the Main Menu.
Selections in the Status menu include Circuits, Sensors, Relays, and Digital Inputs (not shown).

Status Menu

Status
VYCircuits
Sensors

Relays

After you make one of these selections, the MoniTrace 200N controller provides a list of the
devices recognized by the system, as illustrated and explained in the screen displays shown

below. Use the (4] and (W keys to scroll through the list; use the (9 key to go to the top of the
list, or the @) key to go to the bottom of the list. Press Enter to select the one you want to view.

Menu Selected: Sensors

Sensors For sensors, the status list shows:

Sensor Address, then a code to indicate type of sensor
v 1-01-T A -3C
1-02-T P 13C (A for ambient, P for pipe; pipe sensor is the default),
1-03-1 P 14C and then the temperature measured by the sensor.

Menu Selected: Relays

For relays, the status list shows:

Relays

451-01-0 Closed 001 Relay Address; the state of the relay (open or closed);
51-02-0 Open 002 and Gircuit No. for which the relay is used. If the relay has not yet been
51-03-0 I assigned to a circuit, dashes (---) appear in this Circuit No. field.

Menu Selected: Digital Inputs
For digital inputs, the status list shows:

Digital Inputs

Digital Input Address; the state of the relay (open or

VINT-1-I O 001

INT-2-T C?L)irsled 002 closed); and Circuit No. for which the digital input is used. If the input
INT-3-T - has not yet been assigned, dashes (---) appear in Circuit No. field.

3.3 Using the Self Test Menu to Verify Device Operation

To access the Self Tests menu options, scroll down the Main Menu and press Enter when the
selection arrow highlights sel1f Tests.

Main Menu Self Tests

Status UI Version

Setup LM/RMM/RMC Version
1rSelf Tests VvSensor Test
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3.3.1 Sensor Test

The Sensor Test allows you to verify that an RTD sensor has been correctly connected to the
MoniTrace 200N system before assigning it to a circuit. The screen below shows the sensor test
display.

Sensor Test
>Sensor Addr 1-04-I
Temp -3°C

Press Enter on Sensor Addr and then use the [a] and (¥ keys to scroll through the sensors
recognized by the controller. Press Enter to select the desired sensor. The temperature measured
by the sensor at the address selected is displayed.

3.3.2 Relay Test

The Relay Test allows you to manually open and close relays in the MoniTrace 200N system so
you can verify that they have been connected correctly and are operating properly. The screen
below shows the options provided by the relay test display.

Relay Test Options

Relay Test
>Relay Outputs
Alarm Relay

The screen below shows the display that appears if you select Relay Outputs.

Relay Outputs
>Relay Addr -----
State ---

Press Enter on Relay Addr and then use the (4] and (¥ keys to scroll through the relays
recognized by the controller. Press Enter to select the relay with address shown in the display;
this will result in the screen shown below.

State
Open
Closed

9___

Use the [&] and (¥ keys to select the desired state for the relay and press Enter. The display
then shows the Relay Address and its state, as illustrated in the screen below.

Relay Outputs

>Relay Addr 51-01-0
State Closed
Press ESC to Exit

Pressing Esc ends the relay test and returns control of the relay to the MoniTrace 200N unit.

3.3.3 Digital Inputs Test

The Digital Inputs Test allows you to verify that a digital input has been correctly connected to
the MoniTrace 200N system. The screen below shows the display that appears if you select
Digital Inputs.

Digital Inputs
>Input Addr -----
State ---

Press Enter on Input Addr and then use the [a] and (™ keys to scroll through the digital inputs
recognized by the controller. Press Enter to select the digital input with address shown in the
display; this will result in the screen shown below.

Digital Input Test

>Input Addr INT-1-I
State Open
Press ESC to Exit

You can now toggle the digital input and see the State change on the display.
Pressing Esc ends the Digital Input test.



4.0 Installation Record Forms

Note: Make a photocopy of the appropriate form for each MoniTrace 200N, RMC, ACP, and
RMM2 installed.

A. Installation Record for MoniTrace 200N Controller

MoniTrace 200N Controller
Reference (Location/ID)

Mount the MoniTrace 200N

O Mount the enclosure.
O Indoors, protected from the elements
O Ordinary (nonhazardous) location

[ Make enclosure entries.

Connect power
O Select input voltage.
O Install surge protection if needed.
O Connect main power.
O Connect ground wire to chassis.
O Observe electrical safety.
Keep signal-voltage and line-voltage wiring separate.

Connect temperature sensors (if specified in design)
O Connect temperature sensors to MoniTrace 200N RTD terminals.
O Record location/identification for each temperature sensor
in the space provided at the bottom of this form.
Connect control relays to contactors (if specified in design)
O Connect MoniTrace 200N internal control relays to contactors.
[ Record heat-tracing circuit assignments at the bottom of this form.

Connect digital inputs (if specified in design)
O Connect MoniTrace internal digital inputs (if specified in design).
O To monitor contactor actuation
[ To monitor ground-fault circuit breaker alarms
[ Record digital input assignments (circuit and use) at the bottom of this form.

Connect RS-485 network
O Connect RS-485 network of MoniTrace RMM2s and RMCs.

Type of sensor
MoniTrace 200N  Sensor identification Pipe- Ambient-
terminal (e.g., P&ID or drawing ID) sensing  sensing
Temp. RTD-1 O o 0O
SeNsors — gyp-2 O o O

Used to control __

MoniTrace 200N ID of circuits controlled Branch  Main
terminal (P&ID line numbers, etc.) circuit  contactor
Relay GRP-1 O o O
outpuls  ggp.y O o O
MoniTrace 200N ID of circuits monitored Used to monitor
terminal (P&ID line numbers, etc.) Contactor GLCB
Digital INT-1 O o O
npuls — yrg O o« O
INT-3 O o O
INT-4 O o O
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B. Installation Record for MoniTrace RMC

Refer to installation instructions: Tyco Thermal Controls literature reference
MoniTrace RMC Installation Instructions INSTALL-079

RMC or ACP Reference

(Location/ID)

Mount MoniTrace RMC Components
O Select enclosure and/or verify suitability for the environment.
O Ordinary (nonhazardous) location or NEMA 7 enclosure
O Not in wet environment
O Indoors, or use IP 55 enclosure
[0 Use conduit drain where condensation is likely.
O Mount the enclosure.
[ Make enclosure entries.
O Mount MoniTrace RMC components (as required).

Connect power
O Connect 24 Vdc wiring (RMC only).
O Connect main power and ground wire.

Connect control relays to contactors
[ Connect contactor wiring (RMC only).
[ For contactors >80 A use surge SUppressors.

O Record heat-tracing circuit assignment for each contactor in the space provided at the bottom of this form.

Connect digital inputs (if specified in design)
O Connect digital inputs.
O To monitor contactor actuation
O To monitor ground-fault circuit breaker alarms
[ Record digital input assignments at the bottom of this form.

Connect RS-485 network

[ Select and set RS-485 address for MoniTrace RMC unit.
[ Record the RS-485 address on the bottom of this form.
O Connect RS-485 cables.

Used to control

Used to control

ID of circuits controlled Branch  Main ID of circuits controlled Branch  Main

Terminal (P&ID line nos., etc.) circuit  contactor Terminal (P&ID line nos., etc.) circuit  contactor

Relay 1 O o O 17 O o O

outputs O o O 18 O o O
3 O o O 19 O o O
4 O o O 20 O o 0O
5 O o O 21 O o O
6 O o O 22 O o 0O
7 O o O 23 O o O
8 O o O 24 O o O
9 O o O 25 O o O
10 O o O 26 O o 0O
11 O o O 27 O o O
12 O o O 28 O o 0O
13 O o O 29 O o O
14 O o O 30 O o 0O
15 O o O 31 O o O
16 O o O 32 O o O

ID of circuits monitored Used to monitor

Terminal  (P&ID line nos., etc.) Contactor  GLCB

Digital 1 O o O

inputs 2 O o O

RS-485  Set the RS-485 address per the installation instructions.
address  Check the appropriate box below for the address of this unit.
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C. Installation Record for MoniTrace RMM2
Refer to MoniTrace RMMZ Installation Instructions (INSTALL-061).

MoniTrace RMM2
Reference (Location/ID)

Mount MoniTrace Remote Monitoring Module

O Select electrical enclosure suitable for the use environment.
[0 Make entries into enclosure before mounting the RMM2.
O Mount the electrical enclosure.

O Attach the RMM2 to the DIN 35 rail in the enclosure.

O Connect RMM2 ground wire to the enclosure ground bus.

Connect power

O Connect power wiring.
[ Connect ground wiring.
[ Select input voltage.

Connect RTD sensors
O Connect lead wires from each RTD to the selected terminal block.
[ Record the ID/location of each RTD at the bottom of this form.

Connect to RS-485 network

[ Select the RS-485 address for the RMM2 unit.

O Set the RS-485 address for the RMM2 unit.

[ Record the RS-485 address at the bottom of this form.

O Connect to RS-485 network for the MoniTrace 200N system.

Type of sensor

Sensor Identification Pipe-  Ambient-
(e.g., P&ID or drawing ID; description or location) sensing  sensing
RMM2 RTD-1 O o 0O
terminal RTD-2 O o O
RTD-3 O o 0O
RTD-4 O o 0O
RTD-5 O o 0O
RTD-6 O o 0O
RTD-7 O o 0O
RTD-8 O o O

RS-485  Set the RS-485 address per the installation instructions.
address  Check the appropriate box below for the address of this unit.
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Belgié / Belgique
Tyco Thermal Controls
Staatshaan 4A

3210 Lubbeek

Tel. (016) 213 511

Fax (016) 213 610

Ceska Republika
Raychem HTS s.r.o.
Novodvorska 82
14200 Praha 4
Phone 241 009 215
Fax 241 009 219

Danmark

Tyco Thermal Controls Nordic AB
Stationsvdgen 4

S$-430 63 Hindas

Tel. 70 11 04 00

Fax 70 11 04 01

Deutschland

Tyco Thermal Controls GmbH
Kolner StraB3e 46

57555 Mudersbach

Tel. 0800 1818205

Fax 0800 1818204

Espaiia

Tracelec

C/Josep V. Foix, 10
Apdo. 1326-43080
43007 Tarragona

Tel. (34) 977 290 039
Fax (34) 977 290 032

France

Tyco Thermal Controls SA
B.P. 738

95004 Cergy-Pontoise Cedex
Tél. 0800 906045

Fax 0800 906003

Hrvatska

ELGRI d.o.0.

S. Mihalica 2
10000 Zagreb
Tel. (1) 6050188
Fax (1) 6050187

www.tycothermal.com
info@tycothermal.com

Italia

Tyco Electronics Raychem SPA
Centro Direzionale Milanofiori
Palazzo E5

20090 Assago, Milano

Tel. (02) 57 57 61

Fax (02) 57 57 62 01

Magyarorszag

Raychem Ges.m.h.H.
Magyarorszagi Kozvetlen Képviselet
Grassalkovich ut 255.

1239 Budapest

Tel. (1) 289 20 40

Fax (1) 289 20 45

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
Malerhaugveien 25

Postboks 6076 - Etterstad

0602 Oslo

Tel. +47 66 81 79 90

Fax +47 66 80 83 92

Osterreich

Tyco Thermal Controls N.V. Lubbeek
Office Wien

Brown-Boveri Strasse 6/14

2351 Wiener Neudorf

Tel. (022 36) 86 00 77

Fax (0 22 36) 86 00 77-5

Polska

Raychem Polska Sp. z 0.0.
Tyco Thermal Controls

ul. Farbiarska 69 C

02-862 Warszawa

Tel. (022) 54 52 950

Fax (022) 54 52 951

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

Suomi

Tyco Thermal Controls Nordic AB
Stationsvagen 4

S-430 63 Hindas

Puh. 0800 116799

Telekopio 0800 118674

Sverige

Tyco Thermal Controls Nordic AB
Stationsvdgen 4

S-430 63 Hindas

Tel. 0301-228 00

Fax 0301-212 10

United Kingdom

Tyco Thermal Controls (UK) Ltd
3 Rutherford Road,
Stephenson Industrial Estate
Washington, Tyne & Wear
NE37 3HX, United Kingdom
Phone 0800 969013

Fax: 0800 968624
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Ten.: (095) 7211888

Oakc: (095) 7211891

MoniTrace is a trademark of Tyco Thermal Controls.

All of the above information, including illustrations, is believed to be reliable. Users however, should independently evaluate the suitability of each product for their
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’s only obligations are those in the Standard Terms and Conditions of Sale for this product and in no case will Tyco Thermal Controls be liable for any incidental,
indirect or consequential damages arising from the sale, resale, use or misuse of the product. Tyco Thermal Controls Specifications are subject to change without notice.
In addition Tyco Thermal Controls reserves the right to make changes in materials or processing, without notification to the Buyer, which do not affect compliance with any
applicable specification.

Tyco Thermal Controls
tﬂ Staatshaan 4A
Flow Control 3210 Lubbeek

Tel. (016) 213 511
Fax (016) 213 610
Tyco Thermal

Controls

We manage the heat you need

INSTALL-084 RO 12/03

© 1999 Raychem Corporation



