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TraceMaster 102

Chapter 1 Product Overview

Introduction

TheTraceMaster 102two-pointheattracingcontroller
usesa microprocessaandis intendedor stand-alonéeat
trace applicationdt canbefor usewith mineral-
insulatedself-regulatingor constant-wattageablefor
freezeprotection, procesntrolandinstrumentracing.
TheTraceMaster 102is intendedor indooror outdoor
installationsn ordinaryor hazardoutocations.

TraceMaster 102 offersmanyadvantagesverother
heattracing controschemesyhich generallyusesome
combination omechanicathermostatssustom-built
panelsor pro-grammableontrolsto providecontrol,
monitoringand alarnfunctions.Budgetaryonstraints
usuallylimit the degreef systenfault monitoringto less
thanoptimal levels.Thisresultsin periodiccostly
processhutdowns du& proces®or hardware
malfunctions.Equipment reliabilityconcernsftenforce
plantprocedureso includeannualthermostaperformance
checkgoensure thathedeviceis still operatingas
intended. This canbe atedious, labouimtensivejob.

Figure 1.1 Typical TraceMaster 102Installation

A TraceMaster 102ControlModuleis mountechearthe
pipes that are beindracedto monitortheheatepoints.
This Control Modulecancommunicatevith asingle
mastermnittogive completesystemmonitoringand
controlfrom aconvenientocation. Up to 32 Control
Modulescanbemonitored ora RS485datahighwayto a
centrallylocatedmasterBy connectingControlModules
toadatahighway,the TraceMaster102 canimmediately
flagalarmscausedy heattracing malfunctionsaltered
setpointandmonitoractualvalues fromacentral
location.EachlocalControlModule is completely
independerandwill continuetofunctionif themaster
fails or if thecommunicatiorink fails. This ensures
maximummreliability andminimizesvulnerability in the
eventof ahardwardailure. Additionalpointscan easily
beaddedat anytimeaseasilyasamechanical thermostat
canbeinstalled. Unlike controlschemesising
programmableontrollersno softwaredevelopmenis
required.The completesystemis operationabssoonasit is
installed.
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Specifications

Temperature Input
Range:

Accuracy:
Repeatability:

RTD:

Heater Switching
Configuration:

Ratings:

Line Frequency:
Current Measurement:
GF Measurement:
\oltage Measurement:

Control Power
Power Requirement:

Protection:

Communications
Port:

Type:

Protocol:
Transmission Rate:
Interconnect:
Highway Distance:
Modules per Highway:

Measured Values
Temperature:

Minimum Temperature:
Maximum Temperature:
Heater Current:
Ground Fault Current:
Min. Heater \oltage:
Max. Heater \Voltage:
Power Consumption:
Operating Cost:

User Interface
Display:
Keypad:

Contrast:
Panel Indicators:

Security:

Environment
Approvals:

Operating Temperature:

Conformal Coating:

-50 to +500°C (-58 to 932°F)

+2°C

+1°C

Two, 100 ohm platinum, 3-wire RTD
20 ohms maximum lead resistance

Two circuit, single-pole, one SCR per
circuit, 800 amp 1 cycle inrush
85-280Vac, 30A continuous

50 or 60Hz

0.1 to 30A 3%+0.2A

10 to 1000mMA 5%+2mA

0 to 300Vac 3%=+2V (only for heater 1)

Control power from heater 1 voltage
85-280VAC, 10VA max
Control power from heater 1 voltage
protected by 2A fuse
MOV transient protection

(1) Serial network connection
RS485
Modbus® RTU.

600,1200, 2400, 4800, 9600 baud.
2-wire, shielded, twisted pair.

4,000 feet without repeater.

32 Control Modules.

-50 to 500°C (-58 to 932°F)
-50 to 500°C (-58 to 932°F)
-50 to 500°C (-58 to 932°F)
0.1 to 30A
10 to 1000mA
85 to 300Vac
85 to 300Vac
0 to 1,000 MWh
0 to $1,000,000.00

16-character x 2-line LCD display
9 tactile keys, polyester faceplate
- Setpoint, measured, status
- Message Up, Message Down
- Value Up, Value Down
- Reset
- Store
Adjustable by potentiometer
Power on
Heater on
Serial communication active
System fall
Process alarm
Controller parameters switch-protected

CSAC/US

Class I, Div. 2, Groups A,B,C,D

Class I, Zone 2, Groups IIC

Class Il, Div. 2, Groups F and G

Class Il
-40°C to +50°C (LCD: -20°C to +50°C)
Boards conformal coated for hostile

environments

1.2

Enclosure

Type:
Size:
Features:

Alarm Output
Alarm:
Alarm Rating:

Alarm Output:

Alarm Function
Temperature:

Current:
Ground Fault Current:

\oltage:
Hardware:

Nema-4X steel, painted black
10"Hx8"Wx6"D

Quick release latches to open door

Flat aluminum plate to act as heatsink
and mounting flange for mounting on
Uni-Strut.

One 3/4” conduit knockout for power

and three 1/2” conduit knockouts for RTD
and signal wiring.

Programmable for NO or NC contacts
One DC opto-isolated contact

One AC triac contact

DC contact: 30Vdc/0.1A, 500mW max
AC contact: 12-240Vac@0.5A max
LED Indicator: 5Vdc/50mA

High Temperature Alarm

Low Temperature Alarm

Low Current Alarm

High Current Alarm
Ground Fault Current Alarm

Ground Fault Current Trip

Low Voltage Alarm

Self-Check Failure

Relay Failure

RTD Open

RTD Short

User-Definable Options

Heater Status:
Heater Name or Tag:
Temperature Units:
Proportional Control:
Deadband:
PowerLimit:
TraceCheck:

Temperature Setpoint:

High Temp Alarm:
Low Temp Alarm:
High Current Alarm:
Low Current Alarm:
Ground Fault Alarm:
Ground Fault Trip:
Low Voltage Alarm:
RTD Fail-safe:
Override:

Alarm Contacts:
Alarm Light:

Ground Fault

Maximum Trip Time:

Enable or Disable

16 Character Alphanumeric

°C or °F

on or off
1to 50C° (2 to 90F°)
0.1 to 30A, off
1 to 24hrs, off

-50 to 500°C (-58 to 932°F), ntfne
-50 to 500°C (-58 to 932°F), off
-50 to 500°C (-58 to 932°F), off
0.1 to 30A, off

0.1 to 30A, off

10 to 1000mA, off

10 to 1000mA, off

85V to 300V, off
Heater On or Heater Off
On or Off

NO or NC for each contact
Alarm on, Alarm off, Flash during alarm
then on, Flash during alarm then off

7.4 seconds
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Summary of Features

Inputs
¢ 2-RTD Sensors, one per circuit
¢ 1-Override

Monitoring

* RTD Temperatures
* Heater Current

¢ Heater \Voltage

e GF Current

Alarms

¢ Low and High Current

¢ Lowand High Temperatures
e GFAlarm

e GF Trip

¢ RelayFailure

¢ Sensor Failure

* Self-Test Failure

Outputs

¢ 1-AC Triac Contact

¢ 1-DC Opto-Isolated Contact
¢ 1-LED Alarm Indicator

Statistics

¢ Minimum and Maximum Temperatures
¢ Maximum Current

¢ Maximum Ground Fault

¢ Energy (MWh)

* Energy Cost

Control

¢ Temperature (On/Off- Deadband)
¢ Temperature -Proportional

¢ PowerLimiting

Early Warning (TraceCheck)

¢ Low and High Current

* GFAlarm

e GF Trip

Communications
¢ 1-RS485
¢ Modbus Protocol

Environment

¢ CSA Certified for Hazardous Locations

¢ Weatherproof, NEMA-4X Enclosure

¢ -40°Cto +50°C Operating Temperature Range
(LCD: -20°Cto +50°C)

User Interface

¢ 32 Character LCD Display

¢ LED Indicators on Faceplate

¢ Clear, English Language Messages

¢ Intuitive Message Structure

* Tactile Keys

¢ Access Security

Using This Manual

Detailedinformationrelatingto switchandoutputratings,
accuracyandsoforth aredetailedin Chapterl Specifica-
tions Chapter2 Installationdiscussesnportantmount-
ing andwiring issuedor reliableoperation Chapter3
GettingStartedprovidesa step-by-steputorial for aheat
traceapplication.Theremaindeof thismanualshouldbe
readandkeptfor referenceo providethemaximum
benefitof theTraceMaster 102.

1.3

Conventions

The following conventions are used in this manual.
&5 User Changeable Values

e Retrieved Data

[ 1 KeyPress

Shipping Content

TraceMaster 102HeatTraceController

TraceMaster 102InstructionManualwith
WarrantyCard
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Theory of Operation

Controller functions are controlled by a microprocessor
that measures all analog signals and logic inputs, control Current transformers and high impedance voltage dividers
heater outputs and alarm contacts, and reads alluser  are used to scale-down the incoming heater current,

input including communications and outputs to the ground fault current and voltage. All three signals are then
faceplate display and LEDs. Consult the hardware block  passed through a full wave rectifier and filter to obtain a
diagram in figure 1.5 for details. The remainder of this DC signal. The DC signals are then converted to digital
chapter describes the algorithms and operation of some ofalues by a 10 bit A/D converter before finally being

the controller functions. passed on to the CPU for analysis.

Current, Ground Fault and Voltage Sensing

RTD Sensing Each ofthe three DC signals are sampled 300 times with
An RTD changes its resistance in a precision relationship zero cross synchronization so that the sampling covers an
to temperature. This resistance is sensed by passinga  exact span of ten power cycles. This is to ensure that

constant current through the RTD and measuring the heater current values are consistently measured when the
resulting voltage across the RTD (resistance = voltage/

heater output cycle is modulated by the powerlimit and

current). The voltage appearing across RTD1 terminals 6-8proportional control functions.

(designated to heater 1) or RTD2 (designated to heater 2)

terminals 10-12 also includes the resistance of the inter-
connecting wiring to the RTD, which varies with wire
length, size and ambient temperature. By using a three-

Powerlimit

Thepowerlimitfunctionallowstheheater tmperate
belowits ratedpowerby cyclemodulation.Cycle

wire sensing scheme and a lead resistance compensationmodulationis accomplishedy controllingtheintegral

circuit, the lead resistance is cancelled out to give a
voltage proportional to the true RTD sensor temperature.

RTDs respond in a known but non-linear fashion to
temperature, which if uncorrected could lead to signifi-
cant errors over the temperature range of the controller.
Consequently, some means are needed to convert the
input voltage to a linear and useful range. The CPU

applies gain, offset and non-linearity corrections through

alinearization algorithm.

Figure 1.2Cycle Modulation - 10 Cycle Frame

numberpowercyclesintotheheateroveraperiodictime
frame.TheTraceMaster 102usesatencycletimeframe.
The integrahumberof powercyclespertime frameis
calleda dutycycle.With atencycletimeframe,thereare
tenduty cyclespossible For eachdutycycle,thereis a
fixed patterrthatdefinesthenumberof powercyclesin
which the heater is on and off. This is shown in figure 1.2.

DUTY CYCLE CYCLE ON CYCLE OFF SWITCHING PATTERN
0% 0 10 ; | R
10% w 9 S R e A
20% 2 8 e N T S S
30% 3 7 AN, N N
40% 4 6 AN BN AN AN g ? 19
I NI T 7N T 7N S 7N
50% 5 5 f \/ f \\/‘ t \\/‘ t d t \/‘ t
60% 6 4 Nl N 7NN B NN
0% . 5 I NI RN N N NN
807 8 5 ] NI NI NN NI 7N SN
90% 9 | Nl NI NN NN N NN
100% 10 0 NI N NI NI N NN N N SN
g T S O O S O S

1.4
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Cycle modulating the current through the heater has the d@®=0 if et)<0
effect of turning the heater on and off rapidly and d(t) = e(t) if 0<e(t) < DB(t) (1)
therefore, power output is reduced in the long run. Since DB(t)
the switching is zero-cross controlled, the controller dt)=1 if e(t) = DB(t)
knows exactly when power cycles start and finish. Zero-
cross switching also helps reduce power harmonics that
generate unnecessary interference. Where d(t) =dutycycle
DB(t) =deadbandactor (in °C/duty cycle)
The heater current (average current) measured by the Ts = heatersetpoint emperaturd°C)

controller while cycle modulation is in effect may be R

approximated as follows: T(t) = heater tenperature(°C)
e(t) =Ts-T(t)=4T (°C)

Heater Current at 100% x Duty Cycle = Average Current t = timein seconds

When powerlimit is enabled, a powerlimit currentis set  setpoint. Every hour after power up, the controller

by the user. This is essentially the desired average currentcalculates the absolute values of the temperature

The powerlimit control algorithm ensures that the actual  differencese(t)and sums them during the hour. Then the
current will not exceed the powerlimit setting while total absolute temperature difference is divided by the
optimizing the maximum duty cycle possible. Whenthe  number of temperature readings taken during the hour.
average current exceeds the powerlimit setting, the duty The result is called the Average Absolute Temperature
cycle is reduce by 10%. When the average current is Difference (AATD) for the hour. If current AATD is

below the powerlimit setting, the duty cycle isincreased  smaller than the AATD in the previous hour, the

by 10%. Before the algorithm increases or decreases the deadband factor will be increased or decreased in the
duty cycle, the controller waits until the heater currenthas same direction. If current AATD is larger than the AATD
reached steady-state at the current duty cycle setting. If in the previous hour, the deadband factor will be

the heater is initially off and the controller calls for heat, increased or decreased in the reversed direction. At

the duty cycle starts at zero and increases by 10% steady state, the deadband factor used will fluctuate

increments until it reaches a steady-state value. This around a optimum value.

ramping up effect provides a current-driven softstart

whenever the controller calls for heat. Figure 1.3 shows the relationship between the proposed
heater on duty cycle and the temperature difference for

Proportional Control different deadband factors used.

Unlike on/off control where the heater is fully on or off, Figure 1.3 Proportional Control

proportional control can partially turn on the heater. The Duty Cycle vs. Temperature Difference

heater output is proportional to the difference between
actual temperature and heater setpoint. The relationship isCDYUCTLYE
expressed as follows:

DEADBAND FACTOR DB(t)
T2 3 4 5 6 7 8 9 10

100%
(actual temperature — heater setpoint) x k = heater output 90%

where k is the proportional gain 80%

To partially turn on the heater, the proportional control 0%

function uses cycle modulation in the powerlimit function. 60%

By incorporating cycle modulation into the proportional 50%
control equation, the algorithm is expressed using the 40%
Equation 1. 20%

20%
The deadband fact@B(t) is a time constant that

determines the slope of change of the proposed heater on
duty cycle with the temperature difference. Itis adjusted
between 1 to 10 each hour to minimize the difference
between the measured temperature and the temperature

107%

0 1 2 3 4 5 6 7 8 9 10
TEMPERATURE DIFFERENCE e(t) ('C)

15
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On/Off Control with Deadband

The default control mode of the controller is deadband
control or simply on/off control with the proportional
control setting turned off. On/off control without
deadband (that is deadband set to 0 C° or O F°; note that
these units denote the temperature differential with “°”
placed to the right of the unit) means that the heater turns
on when actual temperature is below setpoint and turns
off when above setpoint. However, this causes
oscillations when the actual temperature is very close to
setpoint. To eliminate oscillations, hysterisis is applied to
the on/off control by a deadband value. The on/off
control with deadband operation is described by the
hysterisis curve in figure 1.4. Assume that actual
temperature is well below (setpoint - deadband setting),
the controller calls for heat. As the actual temperature
rises, the controller continues to call for heat until the
actual temperature has reached (setpoint + deadband
setting). The controller no longer calls for heat and the
heater is off. As the actual temperature cools, the
controller does not call for heat until the actual
temperature reaches (setpoint — deadband setting). The
hysterisis effect is controlled by the momentum of the

actual temperature rather than the temperature value itself.

Figure 1.40n/Off Control with Deadband

DUTY
CYCLE
HEATER ON
100% —
HEATER OFF
| —
0
Ts-DB Ts Ts+DB

HEATER SETPQINT HEATER SETPQINT HEATER SETPOINT
DEADBAND DEADBAND

TEMPERATURE (°C)

1.6
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TraceMaster 102

Figure 1.5 Hardware Block Diagram

[AEM AL ARel]

HOLVOIANI
WevIvY 0d AVl

11
o0

N
<

NOILYSNIdNOO
JONVLSISIY
aval

INIH¥NT

AVAAD
HO1¥DIGNI
a1

AVIdsia @l
HAUOVAVHI ZX9L

H40SS3ID0AdOHDIN

LNVISNOD vwi

XOW

NOXd33 dal
WO¥d3 NTis
Wvas iz
AHOWIN

135440/ NIvO

NolLo3L3a

ssoud owIz

HOLH3IANOD
oa/0v

HOLYIANOD
oa/ov

d13IHS

cald

dT13IHS

LaLy

OVADBZ -G8

LNdNI 43MOd

L H3LV3IH

OVAO8Z—G8

—— 1nd1no
v/ QALY TOS! ¥ ONISN3S
| A7ddnS H3MOd SoviTon
ONIHOLIMS
1s31 49 ONISN3S
ONISNIS 40
dAV X
130Vl
1V 3H | | Y ﬁ y
AVI3d
31v1ls—dnos
230vdL
1V3H T Y _ _

LNdNI ¥3mod

AVI3d
3LvV1S—adnos

Z d31v3H

1.7



TraceMaster 102

Chapter 2 Installation

Unpacking the Controller

Checktheshippingcartondor damageor othersignsof
roughhandlingor abuself damagednotify theshipping
carrieratonce.

Carefullyremovehe TraceMaster 102from theshipping
box. Savehepackingmaterialsn casetheunit needdo
be transportedtalaterdate.

Inspectfaceplatefor damagendcheckelectronicdor
loosewiring or damageReportanydamageo thecarrier
atonce.

Control Module

SeeFigure 2.1 Main Board LayouwndFigure 2.2
Power Board Layouto locate the following:

S1 Address Enable: When the switch is seDi&, the
Module Number cannot be changed from a master on
the data highway. When setfN, the Module Number
can be changed for the next ten minutes from a master
on the data highway. During this time the ADDRESS
ENABLE lightison.

S2Program Enable: When the switch is seDi&,
programming via keypad is disabled; setpoints and
configuration cannot be changed. When sl
programming is allowed.

S3RS485-120: When the jumper is setlth the

RS-485 line is terminated by a 120 ohm resistor. Only
the last Control Module on the data highway should be
set toIN.

Terminals Refer toFigure 2.7 Typical Wiring Diagram,
for power, heater and RTD field connections.

T1 Alarm Contacts: The opto-isolated dc output is
rated 30 Vdc @ 0.1 A (terminals 22 and 23) and the
triac ac output is rated 240Vac@0.5A (terminals 20
and 21). Contacts are configurable for normally open
or closed.

T2 Alarm Light Output: The outputis configurable for

T4 RTD1 and RTD2 Inputs: 3wire RTD input. Ground
terminal connects to shield or case. Lead resistance
compensated. (terminals 6-13).

T5 Earth Ground: (terminal 1).

T6 Heater 1 Power Input: 85-280Vac/30A max
continuous (terminals 2 and 3).

T7 Heater 1 Power Output: 85-280Vac/30Amax
continuous ( terminals 4 and 5).

T8 Heater 2 Power Input: 85-280Vac/30A max
continuous (terminals 26 and 27).

T9 Heater 2 Power Output: 85-280Vac/30Amax
continuous (terminals 28 and 29).

T10 Safety Ground: Terminate to ground stud.
Termination of safety ground is required for transient

protection circuit on RTD inputs and RS485 serial port
to operate properly (terminal 14).

Status Lights:
* L1 Power: Lightis on when control power is present.

L2 Address Enable: Lightis on when controller isin

Address Enablemode. Light must be on to allow the
Module Number to be changed from a master on the
data highway.

L3 Transmit: Flashes when data s being transmitted
from the serial port to the data highway.

L4 Receive: Flashes when data is being received at the
serial port from the data highway.

L5 Override: Lightis on when the Override Input
terminals are shorted.

Communication Ports:

ClInterface to Main/Power Board: Connector to
interconnect power and main board via ribbon cable.

normally open, closed or flash. Outputisrated 5Vdc @ ¢ C2 Serial Port 1: Connection to an RS-485

50 mA for an LED type lamp (terminals 18+ and 19-).

T3 Mater Override Input: Onlythose heaters which are
programmed with Mater Override setdn are affected

by the Master Override Input. When the terminals are
open, all Master Override Enabled heaters are forced
off. When the terminals are closed, all Master Override
Enabled heaters are controlled by their individual RTDs
unless their Heater Setpoints are séDtef. In this

case, the heaters are turned on. The logic of this input
allows either ambient temperature override or load
shedding on all or selected heaters. (terminals 24+ and
25-).

2.1

data highway via a 2-conductor, shielded, twisted pair
cable. Maximum Cable length with 32 devices without
repeater is 4,000 feet. ( terminals 15+, 16-,17 SHD).

Warning - The ground fault trip function is
intended for equipment protection only and
should not be used in place of ground fault
protection for personnel protection where
thisis required.
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Figure 2.1Main Board Layout
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Mounting the Controller

Mountthecontrolpanelwith Unistrutbracketsusing’s-
inch bolts.TheUnistrut(or equivalentmountingallows
air circulationto cooltheheat-sinkThisisimportantto
ensuregroperoperatiornf theTraceMaster 102.For
optimum readability,mountwith thedisplayat eyelevel
andnot indirectsunlight. Mountingdimensionsre
shownin Figure 2.6.

Wire Sizing

A

Wiring methodsshould comply with Canadian
Electrical or National Electrical Code and
local codes.Powerand signal wires should not
berun in the sameconduit system.Wiring
shouldbe rated at least90°C.

Wire Size (AWG) | Current Load (A) TeMn‘li)Xe.S?L]Eeie(TtC)
6 30 50
8 30 40
10 24 50
12 16 50

Conduit and Cabling

TheTraceMaster 102comeswith one¥: and threes-inch
conduit knockoutdocatedon the bottomof theenclosure.
Conduithubsshouldbe NEMA-4X rated, suctasT&B
H050-0.5andH075-0.75%r Myersequivalentto maintaina
watertightseal.Unusedknockoutsshouldbe sealed
usingNEMA-4X ratedseals.

Power Wiring

The power input terminals 2 & 3 supply power to both
heater 1 and controller, while power input terminals 26 &
27 supply power to heater 2. Size power input wires
appropriately to the breaker size and maximum ambient
operating temperatures. Maximum breaker size is 30A.
Connect power wires to input terminals 2 & 3, and 26 &
27. Sed-igure 2.7.

If The supply voltage must be within the power

supply range of 85-280Vac and rated voltage
range of the heat trace cable.
Heater Wiring
Connect the two heating cables wiring to terminals 4 & 5,
and 28 & 29, respectively. S&egure 2.7 If the heating

cable has a braid, it should be terminated to the ground
stud using a ring terminal suitable for #10 stud.

A\

Wiring methods must conform to Class |,
Division 2 or Class |, Zone 2 requirements.

2.3

Ground Connection

Connect the controller grounding stud directly to a
ground bus using the shortest, practical path. Use a
tinned copper, braided bonding cable such as Belden
8660. As a guideline, the ground cables should be mini-
mum 96 strands, number 34 AWG each.

The grounding is not only a safety requirement but is
necessary for the input transient protectors or the RTD
and communication inputs to work properly. The transient
protection network is grounded through terminal 14,
safety ground, which is bonded to the chassis ground stud.
Toinstall the ground connection, remove the outside nut,
washer and #10 ring lug provided on the ground stud.
Crimp the ground cable onto the ring lug and re-assemble
onto the ground stud using the washer and nut.

Figure 2.3Ground Connection

SAFETY GROUND
EARTH GROUND

#0 NUT ) #10 RING LUG

RTD Sensor Wiring

RTD sensors should be 3-wire, 100 ohm, platinum to DIN
standard 43760. Mount the RTD element on the pipe,
away from the heat trace and 30° to 45° from the bottom
of the pipe. The total circuit resistance per conductor
from the RTD to the control panel must be less than 10
ohm. Exceeding this resistance will resultin a non-linear
temperature measurement. Beldon cable 8770 or
equivalent allows RTDs to be placed up to 1,000 feet
from the control panel. Complete all RTD wiring accord-
ing toFigure 2.7 Typical Wiring Diagram.

A

Figure 2.4RTD Mounting

The RTD probe is delicate and should not
be bent or used as a tool to puncture
insulation.

PROBE
DO NOT BEND

RTD SENSOR
LOCATE 180°
FROM

HEAT TRACE

~

m%/

FIBRE GLASS
TAPE

%PPE
HEAT TRACE
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You must install the RTD sensor on the pipe surface or
thermal well before the pipe insulation to ensure proper
thermal contact. The RTD position should be 180° from
the electric heat trace cable which is the coldest spot of
the pipe. The RTD sensor may be secured to the pipe by
fiber-glass tape. If additional wiring is required for the
RTD, shielded 3-lead wire sized 18 or 20AWG must be
used for the RTD sensor to minimize the effects of noise
pickup. Atypical RTD installation is shown fRigure 2.4.

Communication Wiring

TheTraceMaster 102 is equippedvith acommunication
portthat providegontinuousnonitoringandcontrolfrom a
remotecomputer SCADA systenor PLC. Communica-
tionsprotocolis Modicon Modbusasdiscussedh the
communicationshapter.

Communicatioris RS-485modewheredatatransmission
andreceptionaredoneover a singletwistedpair with
transmitandreceivedataalternatingoverthesamepair of
wires.

Shieldedtwistedpair suchasBeldoncable9841or
equivalenis recommendetb minimizeerrorfrom noise.
You mustobserveoolarity. ForeachTraceMaster
102controller, youmustconnectA+ terminalstogether
andB- terminals togetheheshieldterminal(labelled
SHD)connecto shieldwire of thecable.

To avoidloop currentsthe shieldshouldbegroundedat
onepointonly. Connectbetweercontrollersin daisy-
chainfashion.Thetotallengthof this daisy-chairshould
notexceed4,000feet. Themaximumnumberof devices
connecteds 32to avoidexceedinglriver capaliity. You
canusecommerciallyavailablerepeaterso increasdghe

Figure 2.5Communication Wiring

number of devices over 32. Avoid star or stub
connections.

Terminate the first and last device in the daisy-chain loop.
Each controller is equipped with a termination jumper as
shown inFigure 2.2.

The controller comes unterminated from the factory
(JP401 and JP402 @UT position). If the controller is

the first or last device, it can be terminated by moving the
two jumpers (JP401 and JP402) to tNeposition.

The communication port is powered by an isolated power
supply with opto-coupled data interface to eliminate noise
coupling. In addition, surge protection devices are
employed at the front end of the port to protect against
lightening strikes and ground surge currents. These may
cause large, momentary voltage differences between
devices on the data highway.

Alarm Wiring

The MS-2102 has two passive alarm contacts and one
active alarm output for driving an LED alarm indicator.
Both the alarm contacts are software configurable for
normally open or closed. The alarm LED output is
software configurable for alarm on, alarm off or flash
during alarm. Refer tBigure 27 for alarm output
terminals.

The AC triac alarm outputis rated 12-240Vac, 0.5A. The
DC alarm output is an opto-isolated transition output
rated 30vVdc/100mA, 500mW max.

The alarm LED output is rated 5Vdc, 50mA. It can drive a
6Vdc LED indicator. Alarm outputs are designed for
interface to annunciator, panels, PLC or DCS.

N TWISTED
Zr( SHIELD PAIR

RS485
SERIAL
PORT

FoA+
(i)

eI —

<+

T51E. W

HNkNH

{1e}=
e | 2 X

COMPUTER
SCADA /PLC

GROUND SHIELD AT
SCADA /PLC/COMPUTER ONLY
OR AT CONTROLLER ONLY

(*) TERMINATING IMPEDANCE AT
EACH END (TYPICALLY 120 Ohms AND 1nF)

(A 1
T SAFETY
e GND

s) A+

UP TO 32 DEVICES,

MAXIMUM 4000 FEET E%

sareTy
e [ S

SAME AS
FIRST CONTROLLER

zr()

5] A+
— R

SIS

SAME AS
FIRST CONTROLLER

LAST DEVICE
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Figure 2.6Mounting Dimensions
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Figure 2.7Typical Wiring Diagram

NOTE:

PRODUCT NAME OF MS2102—2xxx—xx—XX,

THIS WIRING DIAGRAM IS FOR MS—2102 CONTROLLER ONLY. FOR MS—2102 HEAT TRACING PANELS WITH THE
PLEASE REFER TO THE SPECIFIC WIRING DIAGRAMS OF THE PANELS.

SCADA SYSTEM
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cT2 c12
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SHD [
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A

Warning - Explosion Hazard - Substitution
of components may impair suitability for
Class 1, Division 2 or Class 1, Zone 2.

A

been

Warning - Explosion Hazard - Do not
disconnect equipment unless power has
switched off or the area is known to be

non-hazardous.
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Introduction

TheTraceMaster 102 hasmanyfeatureghatprovide
trouble-free operatioaf heattracinginstallations.

An examplds presentedb illustrateTraceMaster 102
setupand operatiomn aspecificinstallation.
TraceMaster 102 is easyto programandsettingup aunit
toyour specificrequire-mentshouldbestraightforward.

Example: Heater 1-2 will be programmed as:

Configuration

1) The module number is 1 and the heater 2 of this module

is used to control a heavy feed line.

2) Mineral insulated (MI) cable is used for the heater.

3) Normally open alarm contact to remote programmable
control

4) Northern climate installation outdoors.
Operating temperatures: -40~50 °C (LCD: -20~50 °C)
NEMA-4X weatherproof enclosure.

Setpoint Required Range

Fluid maintain 50°C -50 to 500°F/off

temperature /none

Low temperature 35°C -50 to 500°C/off

alarm

High temperature no alarm -50 to 500°C/off

alarm

Nominal heater 5 amps 0.0 to 30.0A

current

Nominal heater 115 VAC 100 to 300 Vac

voltage

Ground fault trip 30 mA 10 to 1000mA

current [off

Ground fault alarm 20 mA 10 to 1000mA

current [off

System exercise 8 hours 1-24/off

time interval

Cost per Kilowatt $0.06 $0.01-$0.50

hour

Heater name HEAVY OIL 16 characters
LINE

Install and commission the control in the following order:
STEP 1: Selecting the heater

STEP 2: Enabling the heater

STEP 3: Entering setpoints

STEP4: Testing heater and alarms

STEP 5: Monitoring system status

3.1

Selecting the Heater

To select the heater circuit,

1. Press [SETPOINTS] once to access the Setpoints
Operating Values group of messages.

2. Press [MESSAGE ] until the following message
appears:

SELECTHT 1-1&5
NONAME

3. Within the message “SELECT HT M-N", Mis the
module number and N is the heater circuit number
within the control module.

4. Press [VALUED ] key tohave “SELECT HT 1-2”
displayed.

5. Press [STORE] key to select the heater 1-2.

Enabling the Heater

To enable the heater circuit,

1. Press [SETPOINTS] once to access the Setpoints
Operating Values group of messages.

2. Press [MESSAGE ] until the following message
appears:

HEATERENABLED?
NO.&5

3. Press [VALUEf] or [VALUE ] keys to toggle Heater
Enabled betweeMES andNO.

4. WhenYESis displayed, press [STORE]. Enabling the
Heater

Entering Setpoints

Accessing the Prograrince the heater control display
and keypad are normally accessible to passers-by who
may wish to read measured values, a program disable
feature is used to prevent accidental changes to the
setpoints. So before any setpoints can be entered, the
PROGRAM ENABLE dip switch (located on the bottom of
the board behind the enclosure door) must be set in the
ENABLE position.

When programming is complete, set the PROGRAM
ENABLE dip switch to DISABLEto prevent accidental
changes to the setpoint.

If you try to store a setpoint without the dip switch in the
ENABLE setting, the setpoint will not be saved and this
message will flash on the screen:

NOT STORED
PROG DISABLED
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NowthattheTraceMaster 102controlis readyfor
programmingForfurtherinformationaboutthe
organizatiorof all the messagesr for detailsontherange
andapplicationof eachmessag seeChapter6 Setpoint
Values. It is not necessaiy erter setpointsn ary
particularorderand anysetpoirt canbechangedater.

Entering Temperature Units °C/°Femperature values
can be displayed in degrees Celsius or Fahrenheit. To
enter values in preferred units, enter this selection first.

To enter temperature units,

1. Press [SETPOINTS] 3 times for System Setup mode and
[MESSAGE 2] key until the following message is
displayed:

TEMPERATURE
UNITS: Celsius

2. Press [VALUE®] or [VALUE ] to toggle selection
between Celsius and Fahrenheit.

3. When Celsisus is displayed press [STORE]. Abrief
message appears:

SETPOINT
STORED

Then the message reverts back to the previously
entered value for verification. Ifinstead you get the
message:

NOT STORED -
PROG DISABLED

the PROGRAM ENABLE dip switch has not been set
to the ENABLE setting. This must be done to proceed
with setpoint programming.

Assuming the setpoint was stored, all values will be
displayed in °C. Temperature values can automatically be
converted to °F at anytime by selecting Fahrenheit using
this message.

TEMPERATURE
UNITS: Celsius

ASSIGNINGHEATERNAME: Toassisbperatorsn
troubleshootingyou canprogrameachheaterin the
TraceMaster 102 control with aheatemameYoucan
assigrup

3.2

to 16 characters to the name of a heater.

To assign a heater name,

1.Press [SETPOINTS] twice to enter the Heater Setup
group of setpoints.

Press the [MESSAGE] key until the heater name
message appears:

2.

HTR 1-2 NAME:
NONAME &5

Note: TheheaterdefaulthamevhenTraceMaster 102
is shippedrom thefactoryis “NONAME”".

You canprogrameachletterseparatelyith upperand
lower casecharacterspumbersspaceor thespecial
symbold @#$%"&*()?.,”:;}{[. Uppercaseharac-
tersaregenerallymorelegible. For thisexamplehe
namehasarbitrarilybeenchoseras:

HEAVY OIL LINE

(The cursor appears under the first letteinN
“NONAME").

3. Press and hold down [VALUE] or [VALUE &] until
the desired letter you want appears above the cursor,
then press [STORE].

4. Press [STORE] to save the current letter displayed and
advance the cursor to the next letter.

For Example:

H: Press [VALUE ] or [VALUE &]until Happears.
Press [STORE]. The letter Hnow appears in the first
character position and the cursor is under the second
character.

E: Press [VALUEZ ] until E appears. Press the [STORE].
The first 2 letters are now HE and the cursor is under
character position 3.

HTR 1-2 NAME:
HENAME &5

5. Continue entering each letter this way until the com-
plete new name is displayed.

6. With the cursor under the last character position at the
right edge of the message screen (blank character),
press [STORE] until the cursor is at the end of the line.
A brief message will flash:

NAME
STORED
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followed by the new name that has been stored:

HTR 1-2 NAME:
HEAVY OILLINE

The new heater name is now saved in non-volatile
memory and will remain until you change it.

If a character is accidentally entered incorrectly,
1. Either press [RESET] to start over,
or
go to the end of the line to save the displayed message
with the error.
. Press [MESSAGEr] or [MESSAGE ] to exitand
return to the $character position.
. Press [STORE] until the cursor is under the incorrect
character. Proceed as before until new letters are
entered.
Press [STORE] to skip over the correct letters until on
the last character position.
5. Press [STORE] to save the corrected message.

4.

You can now enter setpoint information for the system
configuration and data for the heater. TuriCoapter 6
Setpoint ValuesRead the first few pages to see how the
messages are organized and get a summary of all
setpoints. Skip the latter part of this chapter which gives
a detailed description of each message.

ENTERING SETPOINT TEMPERATURE:
Setthe desired maintained temperature for the fluid in the
pipe being traced by this heater temperature setpoint.

To enter the heater setpoint,
1. Press [SETPOINT] once to display this message::

HEATER SETPOINT
20°C &5

2. Press and hold [VALUE!] until 50°C is displayed.
If you pass the required value, use [VALUH to
decrease the number displayed.

3. Press [STORE] to save the new value. When a new
value is successfully stored a brief acknowledgement
message will flash on the screen:

SETPOINT
STORED

In this example, the temperature at which the control
will turn on and supply full system voltage to the

3.3

heaterisnowsetto 50°C.

4. Press [MESSAGE!] after each setpoint to access the
next setpoint.

5. Hold [VALUE 1] down until the word OFF appears to
defeat any setpoint not required. For example, ifa
high current alarm is not required, set the value to off.
A detailed description of each message is found in
Chapter 6 Setpoint Values.

Testing Heater & Alarms

You can force heater and alarm outputs on using the test
mode. Like setpoints, this mode requires that the PRO-
GRAM ENABLE dip switch be setto ENABLE or when

you try to store a test value a message will flash:

NOT STORED -
PROG DISABLED

Testing a Heater:
To test operation of a heater, it can temporarily be forced

on.
1. Press [SETPOINT] 4 times.
2. Press [MESSAGE!] until the message appears:

HEATER TEST
DISABLED?

3. Pressaandhold [VALUE 1] or [VALUE ] to set the
ON timein hours.Therangeis DISABLED/1-24

hours/ON-CONTINUOUSLY . For example,toturn
ontheheaterfor onehour,presgVALUE {]to
display‘ 1 hour’ thenpresSTORE]. The heatemill
beenergizedhomatterwhattheheatetemperature
setpointisunlesghereis agroundfaulttrip. After the
selectedime periodtheheatemwill automaticallygooff.
Whiletheheateiison,thefront paneHEATER ON
indicatorwill beilluminated. To overridethetest

mode,pres§VALUE ] until DISABLE appearsand

thenstorethisvalue. Holdingthe[VALUE 1] key
untilthewordON CONTINUOUSLY appearteaves

theheateralwaysenergizedintil theTraceMaster 102
controlleris manuallypoweredoff or until this
setpointis set toDISABLE. Consequentlyselectinga
valueof ON CONTINUOUSLY shouldbeusedwith
cautionsinceit overridesnormalcontroloperation and
couldleadto excessiveneatingor wastepowerif
accidentallyleft on. Awarningmessagappearsn the
statits mode(press statukey to enterstatis mode)
whenevera heateror alarmis forcedon.
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. Press [STORE] to save the value.

. With the heater forced on, verify that the expected
currentis flowing using the actual current message,
located in ACTUAL\OPERATING VALUES\HEATER

[S2 N

Thisisthetemperaturealuethatthecontrollerwill use
with the heatersetpant to determingheheateroutput. The2
heatersn TraceMaster 102usethe actualtemperaturesf
RTD1& RTD2astheircontroltemperaturesgspectively.

CURRENT. You can use a clamp-on ammeter attached If noRTD sensoiis connectedr aleadis brokenthe value

to one of the heater wires to compare readings. With
proportional control selected, the readings may differ
due to harmonics in the current waveform.

Testing AlarmsThe manual alarm setpoint works exactly
like the manual heaters setpoint except that it energizes
the output alarm and indicator. This setpoint is useful for
commissioning a new system or checking alarm circuits.
Normally this setpoint will be DISABLED.

Monitoring System Status

NowthattheTraceMaster 102controllerhasbeen
programmed foa specific application,you cancheck
systemstatus. If no keys are pressed for tk time specified
in DISPLAY TIMEOUT messagéocatedin SETPOINT
\SYSTEM SETUP\DISPLAYTIMEOUTthedisplaywill
automati-callygointo the defaultmessagenode.System
Status modés recommendedhatis, thedisplaywill
automati-callydisplayall alarms If desiredyoucan
changehisto aspecificmessagéaterbyreprogramming
thedefault message.

Access actual values by pressing [MEASURED)]. These
are divided into 2 groups. Pressing [MEASURED] once

RTD OPEN appears. Thisis analarmcondition.

Whenthetemperatte falls belowtheheatersetpoint50°C
in ourexampleheater2 in the TraceMaster 102switches
onto supplypower to the heatercircuit. It stayson urtil
the temperaturgsesabovetheheatersetpoint(50°C).
Once thesystemhasbeenrunningfor afew hours,the
heatertemperatureshouldbe at or abovethis setpoint
value.

If hot fluid is being pumped through the pipe, the meas-
ured temperature may be much higher than the setpoint
temperature. But in this case, no power should be sup-

plied to the heater and tH#EATER ON indicator will

be off.

If theheatertemperaturés lessthantheminimumdisplay
value(-50°C/-5°F) thewordRTD SHORT appearslf the
temperaturés overthemaxmumvalue(+ 500°C/ 932
F),thewordRTD OPEN appearslIf anabnormalalue
appearsparticularlyon anewinstallation,checkthatthe
correctRTD sensotypehasbeeninstalled(1000HM
platinumDIN 43760)andthatthethreeRTD wiresare wired
tothe correctterminals.

Monitoring Actual Current:

accesses the group of messages that show current valuesTo monitor the actual current,

of temperature, current, etc. Pressing [MEASURED]
twice displays the statistics data such as minimum/
maximum temperature, power consumption, running
hours etc. Unlike setpoints, you cannot change actual
values using [VALUEL], [VALUE {]or [STORE].

There is a summary of all Measured Values messages at

the beginning o€hapter 5 Measured Values

To view the actual values,

1. Press[MEASURED].

2. Press [MESSAGE! ] toview each actual value.

3. Continue examining each value of interest by pressing
the [MESSAGEL] key and referring t&Chapter 5
Actual Values

Monitoring Heater Temperature
To monitor the heater temperature,
1. Press [MEASURED] once to display:

HEATER CONTROLTEMP:
55°C

3.4

1. Press[MEASURED].
2. Press [MESSAGE!] 5 times to display:

HEATER CURRENT
5.5A

This value is the actual measured current of the heater.
Resolution is to 0.1 amp over a range of 0.0 to 30.0 amps.
Above 30.0 amps the value displayed reads O.L
(Overload).

With Ml (Mineral Insulated) cable used in this example, it
will either be 0.0 if the heater is not energized or afairly
constant current such as 5.0 amps.

Monitoring Ground Fault Current:
Some stray current always flows to ground due to
capacitance effects and leakage.
To monitor ground fault current,
1. Pressthe [MESSAGE] keyfrom the heater voltage
message
or
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Press [MEASURED] then [MESSAGE] 6 timesto
display:

GROUND FAULT
CURRENT: 15 mA

In thisexampleany valueabove20 mA would causean
alarmandif a groundfault currentabove30 mA were
detectedTraceMaster 102 would removepowertothe
heater.If the heateris off, thevaluedisplayedwould be
0. Forvaluesover15mA, checkthesystemfor
insulationleakageproblems.

You have now checked all actual values.

Viewing StatisticaData:In additionto actualvalueshat
arepresentsuchascurrentandtemperature,
theTraceMaster 102 continuouslgathersandcomputes
historicinformation aboutheheattracingsystemto
determinecostof operationutilization,trendsetc. This
canbequiteuseful inspottingpotentialproblemsorin
designingsimilar systemdor otherapplications.Datais
savedndefinitely butyou canbeclearit anytime.

To view statistical data,

1. Press [MESSAGE!] from the actual value messages
just displayed to take you to the statistics values group
or
Press [MEASURED] twice to display the first message
in this group. Either way displays a brief message to
indicate the start of the statistics page followed by the
first value message:

MEASURED
STATISTICS

Sincethis is a newinstallation any random data should
be cleared.

. Press [MESSAGE! ] in this group until the message
appears:

RESET STATISTICS:
yes&s

. Resetstatisticfor anewmeasuremerinterval. The
TraceMaster 102 keepsrackof whenthemeasurement
interval startedSeeChapter5 Measuredvaluesfor a
complete descriptionf how datais gatheredand
application ideas.

This completes setpoint programming and system testing.

3.5

Setthe PROGRAM ENABLE dip switch to DISABLE to
prevent accidental setpoint changes or tampering. By
following this procedure, it should be fairly easy to install
a similar control application. More details about each
message is provided i@hapter 5andChapter 6

As you use the system, some setpoints may need adjust-
ing. For example, frequentlowtemperature alarms might
indicate that the setpoint value was set too close to normal
heater temperature swings and needs to be lowered. Once
the system has been operating normally for a while an
alarm will indicate a change that needs investigation.

Theflexibility andmanyfeaturesfthe TraceMaster 102
system significantlyeducegproblemscausedy heat
tracing malfurctions.
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Overview
The front panel provides the local operator with LCD

alphanumeric display and keypad. The display and status Refer toFigure 4.1 Display

indicators update alarm and status information automati-
cally. The keypad is used to select the appropriate
message for entering setpoints or displaying Measured
Values.

The 32 character, backlit, LCD display provides English
messages that are visible under various lighting condi-
tions. When the display and keypad are not being used,

the screen displays system information, which is definable

through three user selected default messages. These
default messages only appear after a user defined period
of inactivity. Press either [SETPOINT], [MEASURED]

or [STATUS] to override the default messages.

Operating the Keypad

The MS-2102 display messages are organized into pages

under headingSetpointsand MeasuredValues.
[SETPOINT]:  Provides entry to the Setpoint Menu
which allows you to navigate through
user settable parameters. S¥@pter 6
Setpoint Valuedor detailed messages.

Provides entry to the Measured Values
Menu which you to navigate through
measured parameters.

Provides immediate access to the
System Status Menu which displays the
alarm status for the Controller and
allows access to individual alarm
details.

Allows you to move up through the
selected menu.

Allows you to move down through the
selected menu.

Allows you to increase the value of the
displayed selected item.

Allows you to decrease the value of the
displayed selected item.

Allows you to save the changed value
of the selected item.

Allows you to clear alarms that are no
longer active.

[MEASURED]:

[STATUS]:

[MESSAGE #]:
[MESSAGE]:
[VALUE £7:
[VALUE &7:
[STORE]:

[RESET]:

4.1

Status Lights

Front View.

e L10 Power: The greeRowerlight should be on at all
times indicating that control power is applied to the
Module. Ifthe light is off, either there is no control
power or the display has a malfunction and requires
servicing.

e L11Heater: The greeleaterlightis on if the heater
is energized.

e L12 Communicate: Random flashing of the green
Communicatelight indicates that serial
communications are active on the controller..

e L13 System Fail: The re8ystemFail light should be
off, indicating that the system check was successful.

» L14 Alarm: The redAlarm light is off when there are
no alarms. The light flashes if any alarm conditions are
present. Press [STATUS] to view alarms.

Alphanumeric Display

Refer toFigure 4.1 Display, Front View.

» D10Display: Two lines with 16 alphanumeric
characters per line. Itis backlit for viewing in low-light
conditions.

Keypad

Refer toFigure 4.1Display, Front View.

» K10 Display Keypad: Consists of nine keys which,
when used in connection with the Alphanumeric
Display, allow complete control of programming and
monitoring of the Control Module.

Display Contrast

Refer toFigure 4.2Contrast Control.

» P1LCDdisplay:After theTraceMaster 102is field
mountedijt may be necessaryo adjustthe display
contrastto compensat®r theviewingangle.To adjust
the contrastppenthe enclosuredoor andlocatethe
potentiomete(labelledDISPLAY CONTRAST pot)on
theboardattachedo theenclosuredoor. Turn the set-
screwclockwiseor counter-clockwiseintil thedisplay
isdesirable.

Heater Numbering

Each heater isidentified by a number of the form “M-N”",
where “M” is the Module Number and N is the heater
circuit number within the control module. Each Control
Module on the same data highway must have a unique
Module Number.
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Figure 4.1Display, Front View
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Startup Messages

Startup messages are displayed when power is applied to
the controller.

MASTERTRACE HEAT
TRACING CONTROL This message displays the controller model.
NEXTRON This message displays company name of the supplier.
CORPORATION
FIRMWARE VERSION This messages displays the firmware version number.
D2-00-00
SELF CHECK PASSED This message appears when the controller has successfully completed execution of
self-diagnostic functions.
SELF CHECK FAILED T_hls message appears wh_en the controller has_ detect_ed faults during self-
diagnostic function execution or normal operation. This may be as result of
memory or CPU failure. The controller requires servicing.

Status Messages

Status messages are automatically displayed for any Some messages prompt you to press [MESSACG I:'o.
active conditions in the controller such as trips and scroll through messages to provide additional details of
alarms. These messages provide an indication of the the controller status.

current state of the controller.

SYSTEM OK This message indicates there are no alarms present.
NO ALARMS
++2 ALARMS** This message indicates the number of alarms on the controller. Press
PRESS MESSAGE DOWN [MESSAGE J]to locate the problem and the cause.

PRESS MESSAGE DOWN This message marks the end of details to an alarm. Pressing [MESSAGE
FOR NEXT ALARM scroll through details of the next alarm.
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NO MORE ALARMS This message appears when the user has scrolled through all alarms.

Flash Messages

Flash messages are warnings, errors or general informa- SETUP\SCAN TIME. The factory default is three
tion displayed in response to a key press. The duration of seconds.
the message can be configured in SETPOINTS\SYSTEM

SETPOINT STORED This message appears when a setpoint has been stored.

PRESET DISABLED This message indicates that the alarm cannot be reset because the alarm condition
ALARMACTIVE is still present.
NAME STORED

This message appears when the heater name has been stored.

This message indicates that the program enable dip switch or program access
function is set to disable and programming is not allowed. Ref@htapter 6,
Section 6.3for details on Setpoint Access Security.

NOT STORED
PROG DISABLED
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Overview

Access values and statistics in the Measured Values Values of the selected heater in the control module.
mode. The messages are organized into groups for easy The Measured Values Menu is arranged in two groups.
reference as shown below. Throughout this chapter each Pressing [MEASURED] twice quickly access the top of
group is detailed by section. the second group. [MESSAGHE] allows you to move up
[MEASURED] provides access to the Measured Values through the selected menu. [MESSAG# allows you to
Menu which allows the user to display the Measured move down through the selected menu.

[MEASURED] [MEASURED]
Q g = @ 8 € g
MEASURED MEASURED ENERGY USED LAST
OPERATING VALUES STATISTICS DAY: 42.2 kWh
[MESSAGE(] [MESSAGE(}] [MESSAGEL]
SELECT HT 1-les SELECT HT 1-1.& TOTAL ENERGY
NONAME [ NONAME & USED: 42.2 kWhi3
[MESSAGET{}] [MESSAGET}] [MESSAGETL]
HEATER IS on(J MIN TEMPERATURE: ENERGY COST LAST
3 no ALARMS 3°C DAY: $33.92 (1
[MESSAGET}] [MESSAGE{}] [MESSAGE{}]
HEATER CONTROL MAX TEMPERATURE: TOTAL ENERGY
TEMP: 6°C (] 25°C [ COST: $33.92
[MESSAGET}] [MESSAGE{} ] [MESSAGET}]
HEATER AT 100%[J MAX HEATER TOTAL RUN TIME
POWER CURRENT: 4.7A0 7.5 hrsid
[MESSAGE{} ] [MESSAGE(} ] [MESSAGE{L]
HEATER MAX GROUND FAULT HEATER ON TIME:
CURRENT: 4.6A] CURRENT: 15mA[Q 2.0 hrsid
[MESSAGET}] [MESSAGET}] [MESSAGE{} ]
go to
GROUND FAULT HEATER IS ON
CURRENT: 5mALQ 0 17% OF THE TIME
[MESSAGE{}] [MESSAGE(}]
RIEATER V%STAGE: TIME SINCE RESET
L2UY 48 hrsitd
[MESSAGE(}] [MESSAGE(]
GO TO(D
RESET STATISTICS?
no &
[MESSAGE{}]
go tof
Restrictions

[C—] Advanced User Mode
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Operating

MESSAGE NO: M1-01 APPLIES TO: Control Module
MEASURED: DEFAULT VALUE: N/A VALUE RANGE: N/A
OPERATING VALUES DISPLAY MODE: All RESTRICTIONS: None

MESSAGE NO: M1-02 APPLIESTO: Control Module
SELECT HT M-1&s DEFAULTVALUE: HT M-1 VALUE RANGE: HT M-1toM-2
NONAME DISPLAY MODE: Al RESTRICTIONS: None
This function selects the heater circuit. Each heater circuit has a unique Heater
Number in a form of M-N. M is the Module Number of the Control Module and N
is the heater circuit within the Control Module. Press [VALHEor [VALUE ]
and then press [STORE] to select a heater circuit. For convenience and to reduce
human error, the Heater Name is also displayed.

MESSAGE NO: M1-03 APPLIESTO: Selected Heater
HEATER IS onld DEFAULTVALUE: N/A VALUERANGE: on, off, manon,
no ALARMS no:1to9alarms
DISPLAY MODE: All RESTRICTIONS: None
The displayed value is the status of the selected heater. It indicates whether the
heater circuit is on or off and the number of alarm messages associated with the
circuit. The heater is forced on by HEATER TEST functiomiin onis displayed.
See HEATER TEST function.

MESSAGE NO: M1-04 APPLIESTO: SelectedHeater

HEATER CONTROL DEFAULTVALUE: N/A VALUERANGE: -50t0500°CRTDOpen
TEMP: 6°CLY -58t0932°F RTD Fault

DISPLAYMODE: All RESTRICTIONS: HeaterSetpointmustnotbe

off or none

TraceMaster 102 calculateghedisplayedvaluebasedntheactualmeasured

temperature aheselectedheatersSRTD. TraceMaster 102 controlstheselected

heatercircuit by comparingheHeaterControlTemperaturéotheHeater

Setpointlf thetempera-turés outsidethevaluerange thenRTD OPENor RTD

SHORT isdisplayed.

MESSAGE NO: M1-05 APPLIESTO: Selected Heater
HEATERAT 100901 DEFAULTVALUE: N/A VALUERANGE: 0to 100%

POWER DISPLAYMODE: Advanced RESTRICTIONS: None
The displayed value is the percentage duty cycle of the heater circuit. For example,
with PROPORTIONAL CONTROL and/or POWERLIMIT on, a percentage duty
cycle of 30% means that the circuit is energized for 3 out of 10 power cycles. For
on/off switching, heateon is 100% andff is 0%.
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HEATER
CURRENT: 4.6A1

GROUND FAULT
CURRENT: 15mALd

HEATER VOLTAGE
120vEd

Statistics

MEASURED:
STATISTICSLH

SELECT HT M-1e
NONAME

3°C

MIN TEMPERATURE:

MESSAGE NO: M1-06 APPLIESTO: Selected Heater
DEFAULTVALUE: N/A VALUERANGE: 0t030.0A,0.L.
DISPLAYMODE: All RESTRICTIONS: None

The displayed value is the actual current of the heater circuit. If the heater is off,
this value is zero. If the current exceeds the value range Ghienis displayed.

The use of PROPORTIONAL CONTROL or POWERLIMIT functions can reduce
the current from its nominal rating.

MESSAGE NO: M1-07 APPLIESTO: Selected Heater
DEFAULT VALUE: N/A VALUE RANGE: 0, 10 to 1000 mA,O.L.
DISPLAY MODE: All RESTRICTIONS: None

The displayed value is the ground leakage or ground fault current. If the current
exceeds the value range, th@rl. is displayed.

MESSAGE NO: M1-08 APPLIESTO: Selected Heater
DEFAULT VALUE: N/A VALUE RANGE: 85t0 300V, O.L.
DISPLAY MODE: All RESTRICTIONS: None

The displayed value is the measured supply voltageefirst heater circuit of
the Control Module. If the voltage exceeds the value range,@hknis displayed.

MESSAGE NO: M2-01 APPLIESTO: Control Module
DEFAULT VALUE: N/A VALUE RANGE: N/A
DISPLAY MODE: Advanced RESTRICTIONS: None

MESSAGE NO: M2-02 APPLIESTO: Control Module
DEFAULTVALUE: HT M-1 VALUE RANGE: HT M-1toM-2
DISPLAY MODE: Al RESTRICTIONS: None

This function selects the heater circuit. Each heater circuit has a unique Heater
Number in a form of M-N. M is the Module Number of the Control Module and N
isthe heater circuit within the Control Module. Press [VALWor [VALUE U]

and then press [STORE] to select a heater circuit. For convenience and to reduce
human error, the Heater Name is also displayed.

MESSAGE NO: M2-03 APPLIESTO: SelectedHeater

DEFAULTVALUE: N/A VALUERANGE: -50t0500°C
-58t0932°F RTD Short

DISPLAYMODE: Advanced RESTRICTIONS: Heater Setpoint must not be
off.

The displayed value is the lowest Measured Temperature since the last reset. If the
displayed value iRTD Short, a value less than the minimum range was recorded.
Toreset the displayed value press [RESET]. To reset with all statistics, use RESET
STATISTICS.
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MAX TEMPERATURE:
25°Cd

MAXHEATER
CURRENT: 4.7A

MAX GROUND FAULT
CURRENT: 15mALd

ENERGY USED LAST
DAY: 42.2kWh

TOTALENERGY
USED: 42.2kWhtl

ENERGY COST LAST
DAY: $33.92[1

MESSAGE NO: M2-04
DEFAULTVALUE: N/A

APPLIESTO: SelectedHeater
VALUERANGE: -50t0500°C

-58t0932°FRTD Open
DISPLAYMODE: Advanced RESTRICTIONS: Heater Setpoint must not be

off.

The displayed value is the highest Measured Temperature since the last reset. If
the displayed value RTD OPEN, a value greater than the maximum range was
recorded. Toreset the displayed value, press [RESET]. To reset with all statistics,
use RESET STATISTICS.

APPLIESTO: Selected Heater
DEFAULTVALUE: N/A VALUERANGE: 0.1t030.0A,0.L.

DISPLAY MODE: Advanced RESTRICTIONS: None

The displayed value is the highest Heater Current since the last reset. If the
displayed value i©.L., a value greater than the maximum range was recorded. To
reset the displayed value, press [RESET]. Toreset with all statistics, use RESET
STATISTICS.

MESSAGE NO: M2-05

APPLIESTO: Selected Heater

DEFAULT VALUE: N/A VALUE RANGE: 0, 10 to 1000 mA,O.L.

DISPLAY MODE: Advanced RESTRICTIONS: None

The displayed value is the highest Ground Fault Current since the last reset. If the
displayed value i©.L., a value greater than the maximum range was recorded. To
reset the displayed value, press [RESET]. To reset with all statistics, use RESET
STATISTICS.

MESSAGE NO: M2-06

MESSAGE NO: M2-07 APPLIESTO: Selected Heater
DEFAULTVALUE: N/A VALUERANGE: 0to1000 MWh
DISPLAYMODE: Advanced RESTRICTIONS: None

The displayed value is the energy used in the day. Energy is calculated from the
Heater Current times the Heater Voltage integrated over time. This value is
automatically updated once every 24 hours. It cannot be reset.

MESSAGE NO: M2-08 APPLIESTO: Selected Heater
DEFAULTVALUE: N/A VALUERANGE: 0to1000 MWh

DISPLAYMODE: Advanced RESTRICTIONS: None

The displayed value is the energy used since the last reset. Energy is calculated
from the Heater Current times the Heater Voltage integrated over time. Ifthe
displayed value i©.L., a value greater than the maximum range was recorded. To
reset, use RESET STATISTICS.

MESSAGE NO: M2-09 APPLIESTO: Selected Heater
DEFAULTVALUE: N/A VALUERANGE: $0t0$100,000.00
DISPLAYMODE: Advanced RESTRICTIONS: None

The displayed value is the energy cost in the last day. Energy cost is calculated
from the Energy Used times the COST PER kWh. This value is automatically
updated once every 24 hours. It cannot be reset.
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TOTALENERGY
COST: $33.921

TOTALRUN TIME
20966 hrdd

HEATER ON TIME
80 hrsd

HEATERIS ON
17% OF THE TIME

TIME SINCE RESET
48 hrsid

RESET STATISTICS?
no &<

ARE YOU SURE?
no &<

MESSAGE NO: M2-10 APPLIESTO: Selected Heater
DEFAULTVALUE: N/A VALUERANGE: $0t0$100,000.00
DISPLAYMODE: Advanced RESTRICTIONS: None

The displayed value is the energy cost since the last reset. Energy cost is
calculated from the Energy Used times the COST PER kWh. To reset, use RESET
STATISTICS.

MESSAGE NO: M2-11 APPLIESTO: Control Module
DEFAULTVALUE: N/A VALUERANGE: 010999,999 hours
DISPLAYMODE: Advanced RESTRICTIONS: None

The displayed value is the total time since power was first applied to the Control
Module. It is useful for maintenance purpose. It cannot be reset use.

MESSAGE NO: M2-12 APPLIESTO: Selected Heater
DEFAULTVALUE: N/A VALUERANGE: 01t0999,999 hours
DISPLAYMODE: Advanced RESTRICTIONS: None

The displayed value is the accumulated time that the heater circuit has been on
since the last reset. It indicates how active the heater circuit is and can be useful
for maintenance. To reset use, RESET STATISTICS.

MESSAGE NO: M2-13 APPLIESTO: Selected Heater
DEFAULTVALUE: N/A VALUERANGE: 0to100%

DISPLAYMODE: Advanced RESTRICTIONS: None

The displayed value is the percentage of time that the heater circuit has been on
since the last reset. PERCENT ON TIME =HEATER ON TIME + TIME SINCE
RESET x 100%. It indicates how active the heater circuit is and can be useful for
maintenance. Interpretation of this value depends on the process but large
changes could be an indication of degradation of the heater or the insulation. To
reset, use RESET STATISTICS.

MESSAGE NO: M2-14 APPLIESTO: Control Module
DEFAULTVALUE: N/A VALUERANGE: 0t0999,999 hours
DISPLAYMODE: Advanced RESTRICTIONS: None

The displayed value is the total time since the last reset. It is useful for
maintenance purpose. Toreset, use RESET STATISTICS.

MESSAGE NO: M2-15 APPLIESTO: Control Module
DEFAULTVALUE: N/A VALUERANGE: vyes, no

DISPLAYMODE: Advanced RESTRICTIONS: None

This function resets all the statistical values. Seyesiand then press [STORE].
You are asked to confirm your request. Again, seyesiand then press [STORE].
The statistical values are now cleared.
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Overview

TheTraceMaster 102hasaconsiderableumberof
programming setpointfor flexibility. Setpointmessages
areorganized int@roupsfor easyreferenceasshownbelow.
Through-outhis chaptereachgroupis detailedby section.
[SETPOINT]providesentrytothe SetpointMenuwhich

allows you to program and test the Control Module.The
Setpoint Menu is arranged in four groups. Pressing
[SETPOINT] twice quickly to access the top of the
second group; press three times to access the top of the
third group, and so on.

[MESSAGEL]
go to

Restrictions

Advanced User Mode

6.1

[SETPOINT] = [SETPOINT] = [SETPOINT] = [SETPOINT]
@ 8 2 @ ¢ ® 3
SETPOINTS: SETPOINTS: SETPOINTS: SETPOINTS:
OPERATING VALUES HEATER SETUP SYSTEM SETUP TEST
[MESSAGE{}] [MESSAGE{}] [MESSAGE{}] [MESSAGE{} ]
SELECT HT 1-1.&¢ SELECT HT 1-1.&¢ DISPLAY MODE: MANUAL HEATER:
NONAME [ NONAME [ normal user&s disabled &’
[MESSAGE{}] [MESSAGE{}] [MESSAGE} | [MESSAGE{}]
2
HEATERQS'?Z{ABLED' HEATER NAME: DEFAULT DISPLAY: MANUAL ALARM:
y NONAME &5 system statuses disabled.&s
[MESSAGEI}] MESSAGET] [MESSAGE(} ] [MESSAGE(}]
HEATER SETPOINT: ,
5o &5 MASTER OVERRIDE: UL SO E GF TEST:
— off &5 60 secondsZ test now&
[MESSAGE{}] [MESSAGE}] [MESSAGE(} ]
LOW TEMPERATURE
SCAN TIME: go t
ALARM: 2°C 45 PROPORTIONAL o e i
CONTROL: off £
[MESSAGET}] [MESSAGE{} ]
[MESSAGE{}]
HIGH TEMPERATURE TEMPERATURE
ALARM: off &5 AUTO TUNING UNITS: celcius &
[MESSAGE{}] PERIOD: off 5 MESSAGE{}
[MESSAGE{}] [ ]
LOW CURRENT COST PER kWh:
ALARM: off &5 DEADBAND $0.05.25
o &5
[MESSAGET}] A = [MESSAGE{}]
[MESSAGE |
HIGH CURRENT STAGGER START:
ALARM: off & IF RTD FAILS off &
[MESSAGE(] HEATER GOES: off& [MESSAGET}]
MESSAG
HIGH CURRENT [ EL] AU FATE i
TRIP: off &5 go 10 1200 &
[MESSAGEY] [MESSAGE(} ]
] ALARM LIGHT MODE:
CURRENT: off & i o
MESSAG
[ EB] [MESSAGE{}]
GROUND FAULT
TRIP: 100mA £ ALARM CONTACTS:
VESSAGER] DC:NC& AC:NC
GROUND FAULT [MESSAGE] ] @
ALARM: 20mA & SET MODULE MANUAL VERSION
[MESSAGEL] NUMBER: 1 &5 1501-0019
TRACECHECK CYCLE: [MESSAGE(}] [MESSAGE(]
TIME: off &5 FIRMWARE VERSION FOR ASSISTANCE;
MESSAGERL D0-00-00 (403) 735-9555
LOW VOLTAGE [MESSAGE{}] [MESSAGE(}]
ALARM: 120V & go to( go to(®
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Setpoints Entering Setpoint Access Security

Prior to operatingheheattrace, younusterter process The setpoint access security is achieved via the Program
setpointsalarmlevelsandalarmoutputconfigurationvia Enable Dip Switch. You can program setpoints through
front panelkeypadanddisplay,RS485portor SCADA the keypad by setting the program enable dip switch to
systenrunninguserwritten software. theENABLE position. Access the dip switch by opening
TheTraceMaster 102leaveghefactorywith default the enclosure door and locating the switch at the bottom
setpant valuesshownin themessagéetails.You canleave of the board on the enclosure door. When setpoint

many ofthefactorydefaultsettingsunchanged. programming is complete, renturn the dip switch tothe

disable position. Disabling program enable does not

Warning: As a minimum, enter setpoints in the . . o
X restrict setpoint access through the communciations.
operating values group (S1) to ensure proper

operation of the heat trace.

Operating
MESSAGE NO: S1-01 APPLIESTO: Control Module
SETPOINTS: DEFAULT VALUE: N/A VALUE RANGE: N/A

OPERATING VALUES DISPLAY MODE: Al RESTRICTIONS: None

MESSAGE NO: S1-02 APPLIESTO: Control Module
SELECT HT M-1&< DEFAULTVALUE: HT M-1 VALUE RANGE: HT M-1toM-2
NONAME DISPLAY MODE: Al RESTRICTIONS: None

This function selects the heater circuit. Each heater circuit has a unique Heater
Number in a form of M-N. M is the Module Number of the Control Module and N
is the heater circuit within the Control Module. Press [VALWHor [VALUE U]
and then press [STORE] to select a heater circuit. For convenience and to reduce
human error, the Heater Name is also displayed.
MESSAGE NO: S1-03 APPLIESTO: Selected Heater

HEATER ENABLED? DEFAULTVALUE: yes VALUERANGE: yes, no

yes &5 DISPLAYMODE: Advanced RESTRICTIONS: None

This function enables control and monitoring for the heater circuit. You cannot
access setpoints and measured value messages unless the heater is enabled. Select
noif the circuit is not used.
MESSAGE NO: S1-04 APPLIESTO: Selected Heater

HEATER SETPOINT: DEFAULT VALUE: 20 °C VALUE RANGE: -50 to 500 °C, none, off

150°C.es 68 °F -58 to 932 °F, none, off

DISPLAY MODE: All RESTRICTIONS: None

This function sets the maintain temperature. For on-off control, the circuitis
energised if the Heater Control Temperature is less than the Heater Setpoint less
the deadband. The circuit is de-energised if the Heater Control Temperature is
greater than the Heater Setpoint plus the deadband. Both the PROPORTIONAL
CONTROL and the POWER LIMIT functions affect heater switching. If the
Heater Setpoint is set tone, then the heater circuit is on and has temperature
monitoring with no temperature control. If the Heater Setpoint is sefftinen the
heater circuit is on and has no temperature monitoring or control.
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LOW TEMPERATURE
ALARM: 120°C&¢

HIGH TEMPERATURE
ALARM: 130°C &5

LOW CURRENT
ALARM: 10.5A &5

HIGHCURRENT
ALARM: 15.0A &5

MESSAGE NO: S1-05 APPLIESTO: SelectedHeater
DEFAULTVALUE: 5°C VALUERANGE: -50to 500°C,off
41°F -581t0932°F,off
DISPLAY MODE: All RESTRICTIONSHeaterSetpointmustnotbe
off.

This function sets the Low Temperature Alarm setpdimnust be less than the
Heater SetpoinfTo disable this alarm, set the valuedfb. When the Heater

Control Temperature is less than or equal to this setpoint, the Low Temperature
Alarm is activated and BOW TEMPERATURE ALARM message is added to
the System Status messages. The alarm deactivates when the temperature rises
above this alarm setpoint.

MESSAGE NO: S1-06 APPLIESTO: SelecteHeater

DEFAULT VALUE: off VALUE RANGE: -50t0500°C,off
-581t0932°F, off

DISPLAY MODE: All RESTRICTIONSHeaterSetpointmustnot be
off.

This function sets the High Temperature Alarm setpdimhust be greater than

the Heater SetpoinT.o disable this alarm, set the valuedfd. When the Heater

Control Temperature is greater than or equal to this setpoint, the High Temperature
Alarm is activated and HIGH TEMPERATURE ALARM message is added to

the System Status messages. The alarm deactivates when the temperature falls
below this alarm setpoint.

MESSAGE NO: S1-07 APPLIESTO: Selected Heater
DEFAULT VALUE: off VALUERANGE: 0.5t030.0A, off
DISPLAY MODE: All RESTRICTIONS: None

This function sets the Low Current Alarm setpoiltinust be less than the High
Current Alarm setpoinfTo disable this alarm, set the valuedff. When the

Heater Current is less than or equal to this setpoint, the Low Current Alarm is
activated and aOW CURRENT ALARM message is added to the System Status
messages. The alarm deactivates when the Heater Current rises above this alarm
setpoint. The value rangeisin 0.5 Aincrements.

Note: This setpoint is based on the heater at 100% power. If Proportional Control
or Power Limit is enabled, all current measurements will be converted to 100%
power, based on a constant resistive load, before being compared to the alarm
setpoint.

MESSAGE NO: S1-08 APPLIESTO: Selected Heater
DEFAULT VALUE: off VALUERANGE: 0.5t030.0A, off
DISPLAY MODE: All RESTRICTIONS: None

This function sets the High Current Alarm setpoihtnust be greater than the

Low Current Alarm setpoinflo disable this alarm, set the valuedif. When the
Heater Current is greater than or equal to this setpoint, the High Current Alarm is
activated and &IGH CURRENT ALARM message is added to the System
Status messages. The alarm deactivates when the Heater Current falls below this
alarm setpoint. The value rangeisin 0.5 Aincrements.

Note: High current alarm is disabled when proportional control, powerlimit or
softstart functions are operating the heater below 100% duty cycle to prevent
erroneous alarms at low duty cycles.
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HIGHCURRENT
TRIP: 15.0A&¢

POWER LIMIT CURRENT:
20.5A &5

GROUND FAULT
TRIP: 100mA2<

GROUND FAULT
ALARM: 20mA &5

TRACECHECK CYCLE
TIME: 4 hours.eS

MESSAGE NO: S1-09 APPLIESTO: Selected Heater
DEFAULTVALUE: off VALUERANGE: 0.5t030.0A, off
DISPLAYMODE: All RESTRICTIONS: None

This function sets the High Current Trip setpoiltitnust be greater than the Low
Current Alarm setpoint and the High Current Alarm setpoifd.disable this trip
function, set the value toff. When the Heater Current is greater than or equal to
this setpoint, the heater circuit is open, a High Current Trip Alarm is activated and
aHIGH CURRENT TRIPALARM message is added to the System Status
messages. This is a latching alarm. When the cause of the alarm has been
corrected, locate the alarm message in the Status Menu and press [RESET].
Note: This setpoint is based on the heater at 100% power. If proportional
control or Power Limit is enabled, all current measurements will be converted to
to 100% power, based on a constant resistive load, before being compared to the
alarm setpoint.

MESSAGE NO: S2-10 APPLIESTO: Selected Heater
DEFAULTVALUE: off VALUERANGE: 0.5t030.0A, off

DISPLAYMODE: Advanced RESTRICTIONS: None

This function sets the maximum average current that flows in the heater circuit. It is
useful for limiting the inrush current of self regulating cable or reducing the power
output of constant wattage heaters. Set the value below the breaker rating or to the
maximum power desired (Wattage = Heater Voltage x Power Limit value). The value
rangeisin 0.5 Aincrements.

MESSAGE NO: S1-11 APPLIESTO: Selected Heater
DEFAULTVALUE: 30mA VALUERANGE: 10to 1000 mA,off

DISPLAYMODE: Advanced RESTRICTIONS: None

This function sets the Ground Fault Trip setpoibimust be greater than the

Ground Fault Alarm setpoiniVhen the Ground Fault Current is greater than or

equal to this setpoint, the heater circuit is opened, the Ground Fault Trip Alarm is
activated and &ROUND FAULT TRIP message is added to the System Status
messages. This is a latching alarm. When the cause of the alarm has been cor-
rected, locate the alarm message in the Status Menu and press [RESET]. The value
rangeisin 1 mAincrements.

MESSAGE NO: S1-12 APPLIESTO: Selected Heater
DEFAULTVALUE: 20mA VALUERANGE: 10to 1000 mA, off
DISPLAY MODE: Al RESTRICTIONS: None

This function sets the Ground Fault Alarm setpoltimust be less than the

Ground Fault Trip setpointTo disable this alarm, set the valueaf. When the
Ground Fault Current is greater than or equal to this setpoint, the Ground Fault
Alarm is activated and @ROUND FAULT ALARM message is added to the
System Status messages. The alarm deactivates when the Ground Fault Current
falls belowthis alarm setpoint. The value rangeisin 1 mAincrements.

MESSAGE NO: S1-13 APPLIESTO: Selected Heater

DEFAULT VALUE: off VALUERANGE: 1to24 hours, off
DISPLAYMODE: Advanced RESTRICTIONS: None

This function sets the frequency at which TraceCheck is activated. TraceCheck is
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LOWVOLTAGE
ALARM: 100V &5

Heater Setup

SETPOINTS:
HEATER SETUP

SELECT HT M-1&¢
NONAME

HEATER NAME:
NONAME &<

MASTER OVERRIDE:
off &5

a feature that exercises the system by automatically applying power to the heater if
off for about 30 seconds. If an alarm condition is detected during this period, the
TraceCheck Alarm is activated andALARM DURING TRACECHECK

message is added to the System Status messages. If a ground fault is detected, the
heater circuit is opened. This is a latching alarm. To clear the alarm, locate the alarm
message in the Status Menu and press [RESET]. To disable this feature, set the
value tooff. TraceCheck” decreases maintenance by providing an early warning

of problems that would otherwise go undetected until the heater was needed.

MESSAGE NO: S1-14 APPLIESTO: Selected Heater
DEFAULTVALUE: off VALUERANGE: 850300V, off
DISPLAY MODE: Al RESTRICTIONS: None

This function sets the Low Voltage Alarm setpoint. To disable this alarm, set the
value tooff. When the Heater Voltage is less than or equal to this setpoint, the Low
\oltage Alarm is activated andl@OW VOLTAGE ALARM  message is added to

the System Status messages. The alarm deactivates when the Heater Voltage rises
above this alarm setpoint.

MESSAGE NO: S2-01 APPLIESTO: Control Module
DEFAULTVALUE: N/A VALUERANGE: N/A
DISPLAYMODE: Advanced RESTRICTIONS: None

This message displays the name of the sub-menu when entered.

MESSAGE NO: S2-02 APPLIESTO: Control Module
DEFAULTVALUE: HT M-1 VALUE RANGE: HT M-1toM-2

DISPLAYMODE: Advanced RESTRICTIONS: None

This function selects the heater circuit. Each heater circuit has a unique Heater
Number in a form of M-N. M is the Module Number of the Control Module and N
isthe heater circuit within the Control Module. Press [VALWHor [VALUE ]

and then press [STORE] to select a heater circuit. For convenience and to reduce
human error, the Heater Name is also displayed.

MESSAGE NO: S2-03 APPLIESTO: Selected Heater

DEFAULT VALUE: NONAME VALUE RANGE: 16 Alphanumeric Characters
DISPLAY MODE: Advanced RESTRICTIONS: None

This function sets the Heater Name. It provides a unique, identifiable tag or label

for the heater circuit. The Heater Name consists of 16 alphanumeric characters that
you enter one at atime from left to right. The cursor indicates which character is
being selected. Press [VALUE] or [VALUE &]to change the character. Moveto

the next character by pressing [STORE]. Continue in this way

until all 16 characters are entered. Press [STORE] in the last character position to
save the Heater Name.

MESSAGE NO: S2-04 APPLIESTO: Selected Heater
DEFAULTVALUE: off VALUERANGE: on, off

DISPLAYMODE: Advanced RESTRICTIONS: None

This feature sets the response of the heater circuit to the Control Module’'s Master
Override input. The Master Override input responds to a contact closure. If the
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Master Override is set wff or the Master Override inputs are shorted, control of
the heater circuit operates normally based on the Heater Control Temperature and
the Heater Setpoint. If the Master Override is sairi@nd the Master Override

inputs are open, the heater circuit is opened regardless of the Heater Control
Temperature. This feature allows selected circuits to be turned off for load
shedding or for an ambient temperature override. If the Heater Setpoint ioet to

or noneand the Master Override is setdn, the Master Override inputs will have

full control over the heater circuit.

MESSAGENO:  S2-05 APPLIESTO:  Selected Heater
PROPORTIONAL DEFAULT VALUE: off VALUE RANGE: on, off
CONTROL: off &5 DISPLAY MODE: Advanced RESTRICTIONS: Heater Setpoint must not be
off.

This function minimizes temperature overshoot and undershoot for tighter
temperature control. For critical temperature maintenance applications you can
obtain more accurate control by using this feature. However, the time to reach
Heater Setpoint may be longer. With Proportional Control sehf@s the Heater
Control Temperature approaches the Heater Setpoint, the percent duty cycle of the
heater is reduced. With Proportional Control setffo on-off control is used.

MESSAGENO:  S2-06 APPLIESTO:  Selected Heater
AUTOTUNING DEFAULTVALUE: off VALUERANGE: 1to24 hrs, off
PERIOD: off &5 DISPLAYMODE: Advanced RESTRICTIONS: Heater Setpoint must not be
off.

This function sets the Auto Tuning Period. Once the period is set, the controller
would automatically adjust its proportional control gain constant based on the
system performance data every Auto Tuning Period. The exact value of this Auto
Tuning Period depends the inertia time constant of the heat tracing system. The
slower the heat tracing system is, the longer the auto tuning period should be.
With Auto Tuning Period set toff, the auto tuning feature is disabled and the
proportional control gain constant stays on a fixed large value.

MESSAGE NO: S2-07 APPLIESTO: Selected Heater
DEADBAND DEFAULTVALUE: 1C° VALUERANGE: 0t050°C
5C° & 2F° 0to90°F
DISPLAYMODE: Advanced RESTRICTIONS: Proportional Control must

beoff. Heater Setpoint

must not beoff.
This feature sets the size of the deadband for on-off control. Decreasing the
deadband increases the temperature control accuracy but also increases the heater
switching frequency.

MESSAGE NO: S2-08 APPLIESTO: Selected Heater
IF RTD FAILS DEFAULTVALUE: off VALUERANGE: on, off
HEATER GOES: off&< DISPLAY MODE: Advanced RESTRICTIONS: Heater Setpoint must not be
off.

This function sets the heater fail-safe state. The Control Module detects if the
temperature sensor has failed. In this case, it will set the heater to its fail-safe state.
For freeze protection where there is no hazard from over heating,@&tdo

prevent freeze up. Ifthere is a potential hazard from over heating, this setting
should be set toff.
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System Setup

SETPOINTS:
SYSTEM SETUP

DISPLAY MODE:
advanced usegs

DEFAULT DISPLAY:
System Statugs

DISPLAY TIMEOUT:;
60 secondses

SCANTIME:
2 secondses

TEMPERATURE UNITS:
Celcius&s

COST PER kWh:
$0.05.29

MESSAGE NO: S3-01 APPLIESTO: Control Module
DEFAULT VALUE: N/A VALUERANGE: N/A
DISPLAY MODE: All RESTRICTIONS: None

This message displays the name of the sub-menu when entered.

MESSAGE NO: S3-02 APPLIESTO: Control Module

DEFAULTVALUE: advanced user VALUE RANGE: advanced
user, normal user

DISPLAY MODE: Al RESTRICTIONS: None

This function determines what messages are displayed. Ifadttmced userall
messages are displayed. If sehtwmal user, only the basic messages are
displayed. Each message listed in this chapter shows the Display Mode required
to see the messagidvancedindicates that you must set the display mode to
advanced usetto view the message.

MESSAGE NO: S3-03 APPLIESTO: Control Module

DEFAULTVALUE: System status VALUERANGE: See values below

DISPLAYMODE: Advanced RESTRICTIONS: Heater Temp messages are
not displayed if Heater
setpoint isoff.

This function specifies the information that will be displayed when no key has

been pressed for the Display Timeout interval as described below.

VALUE INFORMATION DISPLAYED
System status Alarm status

Heater status Heater on or off

Heater temp Control temperature

MESSAGE NO: S3-04 APPLIESTO: Control Module
DEFAULTVALUE: 60s VALUERANGE: 510600 s, off

DISPLAYMODE: Advanced RESTRICTIONS: None

This function sets the length of time, from the last key press, to automatically
return to the Default Display information. To disable this function, set the value to
off.

MESSAGE NO: S3-05 APPLIESTO: Control Module
DEFAULTVALUE: 3s VALUERANGE: 1to10s

DISPLAYMODE: Advanced RESTRICTIONS: None

This function sets the length of time between the display of successive messages.
Select a value that is comfortable for the viewing speed of the operator.

MESSAGE NO: S3-06 APPLIESTO: Control Module

DEFAULTVALUE: Celsius VALUERANGE: Celsius, Fahrenheit

DISPLAYMODE: Advanced RESTRICTIONS: Heater Setpoint must not be
off.

This function sets the units of measure for temperature. All temperatures are
displayed in the selected units of either degrees Celsius (°C) or degrees Fahrenheit

(°F).

MESSAGE NO: S3-07 APPLIESTO: Control Module
DEFAULTVALUE: $0.05 VALUERANGE: $0.01t0$0.50

DISPLAYMODE: Advanced RESTRICTIONS: None

This function sets the COST PER kWh. The controller uses this value to calculate
Energy Cost.
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STAGGERSTART:
off &5

BAUD RATE:
1200 &5

ALARM LIGHT MODE:
alarm: off &<

ALARM CONTACTS:
DC:NO &9 AC:NO &5

SET MODULE
NUMBER: 1 &<

MESSAGE NO: S3-08 APPLIESTO: Control Module
DEFAULTVALUE: off VALUERANGE: on, off

DISPLAYMODE: Advanced RESTRICTIONS: None

This function staggers the power up of heater circuits to eliminate tripping of the
main breaker. If this value is set to “on”, the second heater will be turned on one
minute after the power up if the circuit is calling for heat.

MESSAGE NO: S3-09 APPLIESTO: Control Module
DEFAULTVALUE: 1200 VALUERANGE: 600,1200,2400,4800,9600
DISPLAYMODE: Advanced RESTRICTIONS: None

This function sets the communication baud rate for the RS-485 serial port. All
controllers connected to the same data highway must operate at the same baud
rate.

MESSAGE NO: S3-10 APPLIESTO: Control Module
DEFAULTVALUE: alarm:off VALUERANGE: alarm:off, alarm:on

flash/on, flash/off
DISPLAYMODE: Advanced RESTRICTIONS: None
This function determines the response of the alarm light output to an alarm. The
alarm light output is design to drive a 5Vdc LED. Ifthe value is setléom off, the
alarm light isonin a no alarm condition and turio#f when alarms are present. The
alarm off setting works best with a green LED for fail-safe mode where loss of
power or a burnt out LED generates an alarm condition. Valaen on, turns the
alarm lightoff in a no alarm condition and turiee when alarms are present. Value
alarm flash/onflashes the alarm light when alarms are present and amrtise
alarm lightwhen there are no alarms. Vadlerm flash/off flashes the alarm light
when alarms are present and tuoffghe alarm light when there are no alarms.

MESSAGE NO: S3-11 APPLIESTO: Control Module
DEFAULTVALUE: DC:NC VALUERANGE: DC:NOAC:NO
AC.NC DC:NOAC:NC
DC:NCAC:NO

DC:NCAC:NC, disable
DISPLAYMODE: Advanced RESTRICTIONS: None
This function configures the alarm contacts for normally open (NO) or normally
closed (NC). AC refers to the ac alarm contacts on terminals 20 and 21 of the
Control Module. DC refers to the dc alarm contacts on terminals 22 and 23 of the
Control Module. I'NO mode, the contact closes during alarm conditioN G
mode, the contact open during alarm condition.

MESSAGE NO: S312 APPLIESTO: Control Module
DEFAULTVALUE: 1 VALUERANGE: 1-250

DISPLAYMODE: Advanced RESTRICTIONS: None

This function changes the Module Number of the Control Module. If a controller is
to communicate along with other modules to a central computer or display, each
module must have a unique address to ensure only one module attempts to
communicate with the remote display at any time. The address for communication
is the module number.

6.8



TraceMaster 102

Chapter 6 Setpoint Values

FIRMWARE VERSION
DO0-00-00

MANUAL VERSION
1501-0019

FORASSISTANCE:
(866) 676-9276

Setpoint Tests

SETPOINTS
TEST

MANUALHEATER:
disabledes

MANUALALARM:
disabledes

GFTEST
test nowes

MESSAGE NO: S3-13 APPLIESTO: Control Module
DEFAULT VALUE: N/A VALUERANGE: N/A
DISPLAYMODE: Advanced RESTRICTIONS: None

This message displays the firmware version number.

MESSAGE NO: S3-14 APPLIESTO: Control Module
DEFAULT VALUE: N/A VALUERANGE: N/A

DISPLAYMODE: Advanced RESTRICTIONS: None

This message displays the operator manual version or recorder number.

MESSAGE NO: S3-15 APPLIESTO: Control Module
DEFAULT VALUE: N/A VALUERANGE: N/A
DISPLAYMODE: Advanced RESTRICTIONS: None

This message displays the factory telephone number.

MESSAGE NO: S4-01 APPLIESTO: Control Module
DEFAULTVALUE: N/A VALUERANGE: N/A
DISPLAYMODE: Advanced RESTRICTIONS: None

This message displays the name of the sub-menu when entered.

APPLIESTO: Selected Heater
VALUERANGE: 1to024 hrs, disabled,
on continuously

DISPLAYMODE: Advanced RESTRICTIONS: None
This function manually overrides heater control for maintenance purposes. For
normal operation, set wisable. If you select a period of time, the heater is forced
on for the selected interval. If you seleoh continuously, the heater is forced on
until you selectlisabled.

MESSAGE NO: S4-02
DEFAULTVALUE: disabled

MESSAGE NO: S4-03
DEFAULT VALUE: disabled

APPLIESTO: Selected Control Module
VALUE RANGE: 1 to 24 hrs, disabled,

on continuously
DISPLAY MODE: Advanced RESTRICTIONS: None
This function manually controls of the alarm output for maintenance purposes. For
normal operation, set Wisable. If you select a period of time, the alarm output is
forced into alarm state for the selected interval. If you sedaatontinuously, the
alarm output is forced into alarm state until you setiistbled. Alarm state is
determined by ALARM CONTACTS function settting.

MESSAGE NO: S4-04
DEFAULTVALUE: disabled

APPLIESTO: Control Module
VALUERANGE: 1to 24 hrs, test now,

disabled
DISPLAY MODE: Advanced RESTRICTIONS: None
This function tests the ground fault monitoring function of the Control Module to
ensure proper operation. When the ground fault test is tuongithe Control
Module applies an ac current to the ground fault transformer and checks the
measured ground fault currents. If the Control Module does not see the test
current for a heater, the GF Test Alarm is activated a@d& T message is added
to the system status messages. This is a latching alarm. When the cause of the
alarm has been corrected, locate the alarm message in the Status Menu and press
[RESET]. Ifthere is no problem detected, no alarm message is displayed.
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Overview

TheTraceMaster 102is capableof generatingnany Each group is detailed by a sectionthroughoutthis
different typeof alarmsin thischapteralarmsare chapter.

organizedn threegroupstrip orfailure, heaterand Accessalarmsby pressingSTATUS] wherethetotal
warning.Each groupepresentsilevel of severitywith numberof alarmsis displayedYou mustrevieweach
thetrip or failure '_[y_pebemgextrer_nelycrmcal, t_he alarmby pressingMESSAGE ] severatimes,each
processyperequiring somattentionandwarningtype timedisplayinginformationabouteachalarm
indicatingthosethat do notrequireimmediateattention. including thealarmnameandreasorfor thealarm.

Trip or Failure Alarms

GROUND FAULT
ALARM

GROUND FAULT
TRIP

SELFTEST
FAILURE ALARM

GFTEST
FAIL

RELAY FAILURE
ALARM

RTD FAILURE
ALARM

The measured ground fault current is greater than or equal to the Ground Fault
Alarm setpoint or, the ground fault current is greater than the maximum value
range.

v’ Check that the setpoint is appropriate for the length and type of cable.

v' Check for wet or damaged heating cable, power connections, splices or tees.
v’ Test for correct ground fault measurement.

The measured ground fault current is greater than or equal to the Ground Fault
Trip setpoint.

v Check that the setpoint is appropriate for the length and type of cable.

v' Check for wet or damaged heating cable, power connections, splices or tees.
v Test for correct ground fault measurement.

Amemory or CPU failure has occurred.
v The Control Module needs repair.

Ground fault monitoring function did not detect the GF test current.
v Ground fault current transformer may be faulty.
v" Ground fault monitoring function may be faulty and controller needs repair.

The heater current is greater than or equal to 0.1 Awhen the heater circuit is off.
v Check SCRs for failure in short circuit state.
v' Controller may be faulty and needs repair.

Thetemperaturéerivedfrom theRTD resistancéiasexceede&00°Cor dropped
below-50°C

v’ Checkfor damagedRTD, cableor open/shortonnection.

v Checkmiddleleadof RTD (terminal7 or 11)for openconnection.

v’ Pipetemperaturdasexceede&00°C.

v’ Pipetemeraturenasdroppedoelow-50°C.

v TesttheRTD input.
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Process Alarms

HGHTEMPERATURE
ALARM

LOWTEMPERATURE
ALARM

HIGHCURRENT
ALARM

LOWCURRENT
ALARM

LOWVOLTAGE
ALARM

Warning Alarms

ALARM DURING
TRACECHECK

The Heater Control Temperature is greater than or equal to the High Temperature
Alarm setpoint.

v Check that the alarm setpoint is correct.

v’ Test for correct RTD operation.

v Check the heat trace design.

The Heater Control Temperature is less than or equal to the Low Temperature
Alarm setpoint.

v Check that the alarm setpoint is correct.

v Test for correct RTD operation.

v' Check for damaged insulation or cladding.

v' Check for damaged heat trace.

v Check the heat trace design.

The measured Heater Current, when the heater cirooiit, is greater than or

equal to the High Current Alarm setpoint or, the Heater Current is greater than the

maximum value range.

v Check that the alarm setpoint is correct.

v For self-regulating heating cable, the current varies substantially with tempera-
ture. Check that the alarm setpoint accounts for this variation or use the heat
trace curve function.

v Testfor correct current measurement.

The measured Heater Current, when the heater circoit, is less than or equal

tothe Low Current Alarm setpoint.

v’ Check that the alarm setpoint is correct.

v For self-regulating heating cable, the current varies substantially with tempera-
ture. Check that the alarm setpoint accounts for this variation or use the heat
trace curve function.

v Test for correct current measurement.

v’ For parallel resistance heating cable, check for broken cable, failed splice or
tee connection.

v’ For zone-type heating cable, check for failed zones.

The measured circuit voltage is less than or equal to the Low Voltage Alarm

setpoint.

v’ Check for voltage input failure by measuring the voltage at the Heater Voltage
terminals.

v If a control transformer is used for input power, check wiring configuration to
the transformer.

v’ Check loading on power system. Possible brown out.

One ofthe following alarms occurred during the TraceChckcle. Refer tothe
alarm details above for the individual alarm.

v TC SWITCH SHORTED ALARM

v TCLOSS OF CONTINUITY

v' TCHIGH CURRENTALARM

v TC LOW CURRENTALARM

v' TC GROUND FAULT ALARM

v TC GROUND FAULT TRIP
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Reset Alarms

Some alarms such as TraceCheck type, Ground Fault Tripo reset alarms,

and Ground Fault test are latching. The alarm remains onl. Press [STATUS].

the display even after the alarm condition has gone away?. Press [MESSAGE! ] to locate the alarm message.

Latch alarms require you to acknowledge or resetthe 3. Press [RESET].

alarm. The alarm should be cleared from the display unless the
alarm condition is still present.
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Overview

TheTraceMaster 102 heattracecontrollercommunicates
with computerize@gupmentsuchasprogrammale logic
controllersdesktopcomputer®r man-machinenterfaces
usingModicon Modbusprotocol. The TraceMaster 102
supports aubsebftheRemotererminalUnit (RTU)
formatof the protocothatprovidesextensivenonitoring,
programming andontrolfunctionsusingreadandwrite
register command3heTraceMaster 102 alwaysactsasa
slavedevice suchthatit doesnotinitiate
communicationsit only listensandrespondsgo requests
issuedby a master computer.

Physical Layer

Modbusprotocolis hardwarendegendentsothatthe
physicallayercanbeavarietyof hardwarenediums
such aRRS-485RS-422RS-23%r fiber optics.The
TraceMaster 102 is configuredwith oneRS-485port. Refer
to Chapter2 Installation,for wiring details.
Eachdatabit is transmittedn anasynchronouformat
consistingof 1 startbit and1 stopbit to producea 10-bit
dataframe.Thisisimportantfor transmissiorthrough
modemsathigherbit rates(11 bit framesarenot sup-
portedby somemodemsat bit ratesgreaterthan300bps).
Thebaudrateontheserialportis programmableBaud
ratesof 1200,2400,4800and9600areavailable. Parity
is fixed to none Referto Chapter6 Setpointvalues for
detailson baudrateconfiguration.
Themasterdevicemustknowtheaddresgymodule
number)of theslavedevicein orderto communicatavith it.
TheTraceMaster 102 doesnot respondo requestérom
the masteunlesgherequesmatcheshecontroller’s
module numberReferto Chapteré Setpointvalues for
detailson settinghemodulenumber.

Modbus Protocol
This section discusses the Modbus protocol.

Data StructureData communications take place in
packets, which consist of multiple asynchronously framed

from 1 to 250; refer t@€hapter 6 Setpoint Valudasr
details. Only the addressed slave responds to a packet that
starts with its module number.

Function CodeThe function code tells the slave what
action to perform. Refer to supported functions in this
section for details.

Data:The number of bytes depends on the function code.
Data include setpoints, Measured Values, or alarm status
or addresses sent between the master and slave.

CRC: Short for Cyclic Redundancy Check, CRC is an
industry standard method used for error detection.
Modbus RTU includes a 16-bit CRC with every packet.
When a slave receives a packet that is in error due to
CRC the slave device ignores the packet to prevent any
erroneous operation.

Dead TimeEnd of transmission of a packet is determined
when no data is received for a period of 3.5 byte
transmission times (about 15ms at 2400 baud and 4ms at
9600 baud). Consequently, the transmitting device must
not allow gaps between bytes longer than this interval.
Once the dead time has expired without a new byte
transmission, all slaves start listening for a new packet
from the master except the addressed slave.

Supported-unctionCodesThefollowing functions
are supportedbyTraceMastek02 firmware:

Address .
CODE Range Type Interpretation
03 40001-50000 Holding Read variable
Register registers
05 1-10000 Output Coil |Reset heater
alarm or
statistics
06 40001-50000 Holding Store value into
Register one variable
register
16 40001-50000 Holding Store value into
Register a group of
variable
registers

data. The master sends a packet to the slave and the slave

responds with a packet. End of packet is determined by a
dead timeon the data highway.
Modbus packet Format:

Slave Address: 1 byte
Function Code: 1 byte
Data: N bytes
CRC: 2 bytes
Dead Time: 3.5 bytes transmission time

SlaveAddressThisis referredto asmodulenumberon
the TraceMaster 102thatis to receivepacketsentby the
master andespondo therequestThemodulenumber
mustbe uniquefor eachcontrolleron thedatahighway
toavoid buscontentionThemodulenumberis user
defineable

8.1

Note: Any slave module must have a unique address
within 1 - 250. Address 255 is reserved for module
commissioning & addressing.

Function code03- ReadVariable Registers Modbus
implementation: ReadHolding Registers TraceMaster
102 implementation: Readvariableregisters

In Modbus,ReadHolding Registerss usedto obtain
currentbinaryvaluein oneor moreholdingregisters. It
assumethateachregisteris a16-bitregister.Forthe
TraceMaster 102 implementatiorof Modbus this
function obtainsvaluefrom onevariableregisteror values
froma groupof variableregisters.
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Thiscommandtanacces®nlythevariableregisteravith
MemoryLocationIndexbetweerD (thefirst indexin
ModuleSetupGroup)and164 (thelastindexin Heater
StatisticsGroup).Any attemptdo reada variableregister
with MemoryLocationindexbeyondtheaboverange
resultdn anerrorresponsén return.

MasterQuery:It consistf moduleaddressfunction
code,memorylocationindexof thestartingvariable
registernumberof variableregisterso bereadandCRC
errorcheck.

SlaveResponsdt consistsf moduleaddress, function
code,quantityof databytesto bereturned datavalueand
CRCerrorcheck.

Messagé&ormatandExample:

Requesslavellto respondwith localheater#1's low
currentalarmlevel. Supposdeatert1’'slowtemperature
alarmlevelis 10.1°C.Herearetransmissiorand
responsenessages:

Master Transmission |Bytes Nlessage Contents (Decimal)

Slave Address 1 11 (message to slave 11)
Function Code 1 3 (command "read variable
registers")
Memory Location 2 73 (refer to register storing local
Index heater #1's low temp level)
Number of Registers 2 1 (a 2-byte variable)
CRC 2 2?7?77
Slave Response Bytes Message Contents (Decimal)
Slave Address 1 11 (message from slave 11)
Function Code 1 3 (command "read variable
registers")
Quangt;/t é); Data 1 2 (2 bytes)
Data Value 2 101 (10.1 °C)
CRC 2 ??7?7?

Function code05 - ResetHeater Alarms & Statistics
Modbusimplementation: ForceSingleColil
TraceMaster 102implementation: Reseheatemlarms&
statistics
In Modbus,ForceSingleCoil forceslogic coil to a state
of ON or OFF.
FortheTraceMaster 102implementatiorof Modbus this
functionresetsheheateralarmor statisticsOncean
TraceMaster 102 controimoduleis in use,it keeps
monitoringheatermlarms andipdatingheaterstatistics.
Someof thealarmsare latcheevenafterthealarm
conditionnolongerexists. It'supto theuserto resetthose
latchedalarmsandsome statisticBysendingadatavalue
65280(FFO0Hex)to anyvariableregistemwith Memory
LocationIindexbe-tweerl65and186(HeateAlarm Reset
& StatisticiReset Group)hecorrespondinglarmor
statisticawill bereset. Sending datavalueO to anyregister
within theabove rangés legalbutwill havenoeffect.
Sendingadatavalue othethan65280and0to anyregister
within therangeor sendinganydatato anyregister
beyondtherangeis illegalandwill resultin anerror
responsén return.

8.2

Master Query: It consists of module address, function

code, memory location index of the variable register, data

value FFOO Hex and CRC error check.
Slave Response: It consists of module address, function

code, memory location index of the variable register, data

value FFOO Hex and CRC error check.

Message Format and Example:

Request slave 200 to reset local heater #10’s minimum
temperature. Here are transmission and response
messages:

Master Transmission |[Bytes MNlessage Contents (Decimal)

Slave Address 1 200 (message to slave 200)
5 (command "“reset heater alarm and
statistics")

2 |173+(@0-1)* 190

Function Code 1

Memory Location
Index

Data Value 65280 (FFOO Hex)
CRC 2 27?7

Slave Response Bytes essage Contents (Decimal)
Slave Address 1 200 (message from slave 200)
Function Code 1 5 (cpmm?nd reset heater alarm and
statistics")
Memory Location 2 173 + (10-1) * 190
Index
Data Value 2 65280 (FFO0 Hex)
CRC 2 ?277?

Function code06 - Store a Value into one Variable
Register
Modbusimplementation: PreseSingleRegister
TraceMaster 102 implementation: Storeavalueinto one
variable register
In Modbus,PresetSingleRegistemplacesa specificbinary
valueinto aholdingregisterFortheTraceMaster 102
mplementatiorof Modbus thisfunctionis usedto storea
valueinto onevariableregisterwith MemoryLocation
Indexin Module SetupGroup(0 to 30), Module Setting
Group(31to 43) andHeaterSetpointssroup(71to 108).
Any attemptgo storeavalueinto avariableregister
beyondtheaboverangeresultsin anerrorresponse. Master
Query:lt consistof moduleaddressfunction code,
memorylocationindexof thevariableregister data
valueandCRCerrorcheck.
SlaveResponsélt consistsof moduleaddress, function
code,memorylocationindexof thevariableregister data
valueandCRCerrorcheck.
Messagé&ormatandExample:
Requesslave98to changéts localheate#10’sheater
setpointto 30°C. Herearetransmissiorandresponse
messages:
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variable register")

Memory Location 2 72 + (10-1) * 190

Index
Data Value 2 300 (30.0°C)
CRC 2 ?2?7?7?

Function code16- StoreValuesinto a Group of Variable
Registers
Modbusimplementation: ResetMultiple Registers
TraceMaster 102 implementation: Storevaluesinto a group
Variableregisters
In Modbus,PreseMultiple Registerplacesspecific
binaryvaluesinto a seriesof consecutivénolding
registerslt assumethateachregisteris 16-bitregister.
FortheTraceMaster 102implementatiorof Modbusit is
thesamething. Usingthiscommandagroupof
consecutive variableegisterssanbeassignedo their
desiredvalues. Thixommandanacces®nlythevariable
registersvith MemoryLocationindexin Module Setting
43 Group31to and Heater Setpoints Group (71 to 108).
Any attempts to storevaluesinto variableregisterswith
Memory Locationndexbeyondtheaboverangeresultsn
anerror responsm return.
MasterQuery:lt consistof moduleaddressfunction
code,memorylocationindexof thestartingvariable
registernumberof variableregisterdo be stored quan-
tity of databytesto be stored,datavalueandCRCerror
check.
SlaveResponselt consistsof moduleaddressfunction
code,memorylocationindexof thestartingvariable
registerquantityof databytesstoredandCRCerror
check.
Messagé&ormatandExample:
Requesslavellto setlocal heatert1'slow temperature
alarmlevelto 5 °C andhigh temperaturalarmlevel to
300°C. Herearetransmissiorandresponsenessages:

Master Transmission |Bytes Nlessage Contents (Decimal)
Slave Address 1 11 (message to slave 11)

16 (command "store value to a
group of variable registers")

Function Code 1

Memory Location

2 73
Index
Number of Registers 2 2 (2 variable registers)
Quantity of Data
Bytes 1 4 (4 bytes)
50 (50°C for low temp alm level)
Data Value 4| 3000 (300°C for high temp alm level)

CRC 2 2?7?72
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Master Transmission |Bytes Nlessage Contents (Decimal) Slave Response Bytes essage Contents (Decimal)
Slave Address 1 98 (message to slave 98) Slave Address 1 11 (message from slave 11)
Function Code 1 6 (c_ommanq "stc‘)lre a value into one Function Code 1 16 (comman_d "store yalue"to a

variable register") group of variable registers")
Memory Location 2 72 + (10-1) * 190 Memory Location 2 73
Index Index
Data Value 2 300 (30.0°C) Number of Registers 2 2 (2 variable registers)
CRC 2 2?7?72 CRC 2 2?77
Slave Response Bytes essage Contents (Decimal) Module Commissioning& Addressing
Slave Address 1 28( (messagj fr?m S'a"el 98) t A TraceMaster 102modulecontainsawholesetof
B command "store a value into one . . . .
Function Code 1 setpointsaand modulesettingslt alsohasits assigned

moduleaddress. Angustomerquipment{Master)with
Modbus communicatioprotocolcanresetall heater
setpointsand modulesettinggo their defaultvaluesyead
amodule’s assignedddres®r assignanewaddresso a
module. lt is calledModuleCommissioning
AddressingTo avoid anycareles®rrors,onlythe
modulethatisin listeningto newaddressnode(The
ADDRESSENABLE dip switch issetto theenable
position)respond$o Module Commissioniné
Addressingcommands.
ToperformmodulecommissioningnanTraceMaster 102
module,a MastermustuseFunction06 to storea valueof
Ointo thevariableregistemwith MemoryLocationindex
187.To readamodule’saddressa Mastermustuse
Function03to readthevaluestoredin thevariable
registemwith MemoryLocationindex188.
Toassignanewaddres$o amodule’saddressa Master
mustuseFunction06 to storea desiredaddressnto the
variableregistemwith MemoryLocationindex189. Note:
Theslaveaddressof theabovemodulecommissioning:
addressingommandss fixedto 255. MessagEormatand
Example:Assignamoduleto anewaddres®30.Hereare
transmissiorandresponsenessages:

Master Transmission
Slave Address 1

Bytes Nlessage Contents (Decimal)
255 (always 255)

6 (command "store a value into
one variable register")
189 (refer to the register for

Function Code 1

Memory Location

Index assigning address)
Data Value 2 230 (new address)
CRC 2 ??7?7?
Slave Response Bytes essage Contents (Decimal)
Slave Address 1 255 (always 255)
. 6 (command "store a value into
Function Code 1 on(e variable register")
Memory Location 2 189 (refer to the register for
Index assigning address)
Data Value 2 230 (new address)
CRC 2 ??7?7?

TraceMaster 102Error Responses

If aTraceMaster 102modulereceivestransmissionn
whichan erroris indicatedby framing,format,overrun
ortheCRC calculationthemodulewill notrespondo
the transmission.
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WhenaTraceMasterl02moduledetectsanerrorother
thanaframing,format,overrunor CRCerror,a
response&vill be sentothemasterThemostsignificant
bit oftheFUNCTION CODEDbytewill besetto 1 (thatis
thefunction codesentfrom theslavewill beequaltothe
function codesentfrom themastemplus128). Thebyte
thatfollows it will beanexceptioncodeindicatingthe
typeof error thatoccurred.

Theslaverespons¢o anerror(otherthanCRCerror)will
be:

Slave Response Bytes lessage Contents (Decimal)
Slave Address 1 27?72
Function Code 1 2?7?72
Exception Code 1 ?2?7??
CRC 2 ????

TheTraceMaster 102 implementshefollowing exception
re-sponsecodes.

01-ILLEGAL FUNCTION

Thefunction codetransmittedoy themasteris not oneof
thefunctionssupportedy TraceMaster 102.

02- ILLEGAL MEMORY LOCATION INDEX
Theindextransmittecbythemasteris notallowable.
08- ILLEGALADDRESSENABLE DIP SWITCH
POSITION

Theaddresgnabledip switchon TraceMaster 102
controllerisin thewrongposition

Modbus Memory Map

Upon request, the Modbus Memory Map can be sent to
customers from factory.

8.4



TraceMaster 102

Chapter 9 Commissioning

Overview

You canusethe proceduresn this chapterto verify the
proper operatiorof theTraceMaster 102.Althoughnota
com-pletefunctionalverification,thesaestswill check
major operatingunctions.Thescopeof testingincludes
field testingof thecontrollerinputs/outputsvith and
without heatracingcable Beforecommissioninghe
controller, readChapter2Installation. It provides
importantinfor-mationaboutwiring, mountingand
safetyconcernsOne shouldlsobecomeamiliar with
thecontrolleras describeth Chapter3 GettingStarted
andChapter6 Setpoinvalues.

Requirements

The test procedures outlined in this chapter verify
functions related to field application. These functions
include RTD inputs, heater output, ground fault, current
and voltage monitoring. To facilitate field testing, it is
recommended functions be turneffior disabled. It is not
mandatory that field testing be done. However, we
recommend procedures in sectBlacing the Controller
in Servicebe performed for all installations to verify
proper operation and function of the equipment.

Safety Precaution

Dangerously high voltages are present on the
power input and output terminals capable of
causing death or serious injury.

Use extreme caution and follow all safety rules

when handling, testing or adjusting the
equipment.

The controller uses components that are
sensitive to electro-static discharges. When
handling the unit, care should be taken to avoid

contact with terminal blocks.

> >

Installation Checks:

1. Check thatthe line voltage to the power inputs does
not exceed the name plate ratings.

2. Checkthatthe current draw of the heat trace cable
does not exceed the name plate ratings.

3. Checkthat the grounding stud is properly connected
toground.

RTD Input Test

Equipment:
Two Resistance Decade Boxes or RTD Simulator

Totest RTD Input,

1. Disconnectthe RTD(s) from the control module
ensuring that the leads are adequately labelled.

2. Connect the resistance box as shown in figure 9.3.

9.1

Figure 9.1Resistance versus Temperature in °C
(DIN 43760 RTD)

°C R (ohms) °C R (ohms) °C R (ohms)
-40 84.27 80 130.89 200 175.84
-30 88.22 90 134.70 210 179.51
-20 92.16 100 138.50 220 183.17
-10 96.09 110 142.29 230 186.82
0 100.00 120 146.06 240 190.46
10 103.90 130 149.82 250 194.08
20 107.79 140 153.58 260 197.69
30 111.67 150 157.32 270 201.30
40 115.64 160 161.04 280 204.88
50 119.39 170 164.76 290 208.46
60 123.24 180 168.47 300 212.03
70 127.07 190 172.16

Figure 9.2Resistance versus Temperature in °F
(DIN 43760 RTD)

°F
-40
-30
-20
-10

10
20
30
40
50
60
70
80
90
100
110
120
130
140

150

R (ohms)
84.27
86.47
88.66
90.85
93.03
95.22
97.39
99.57
101.74
103.90
106.06
108.22
110.38
112.53
114.68
116.83
118.97
121.10
123.24
125.37

°F
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350

R (ohms)
127.50
129.62
131.74
133.86
135.97
138.08
140.18
142.29
144.38
146.48
148.57
150.66
152.74
154.82
156.90
158.97
161.04
163.11
165.17
167.23

°F
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500

R (ohms)
169.29
171.34
173.39
175.43
177.48
179.51
181.55
183.58
185.61
187.63
189.65
191.67
193.68
195.69
197.69
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3. Choose atest temperature for each RTD input and
select corresponding resistances for each of the
resistance decade boxes using the table of RTD

resistances in figure 9.1 and 9.2. The temperatures

for each RTD should be different. For the RTD
simulator, set the test temperature of each unit.
Turn on power to the controller.

Display the temperature of each RTD
(MEASURED\OPERATING VALUES\HEATER

o~

S

CONTROL TEMP. The two values should agree with
the selected temperatures within the accuracy of the

controller and test equipment.
6. If thereis a significant discrepancy, consult the
factory for service.

Heater Voltage and Current Test
Equipment:

one voltmeter

one clamp-on ammeter

adjustable load bank (240VAC/10kW)
240VAC/30Assingle phase variac

10.

11.

You can perform voltage and current measurement tests
on the same test setup. Rather than using an adjustable

load, you can use a fixed load in conjunction with a variac

to adjust the input supply voltage.

To test heater 1 voltage and current,

1. Disconnect anyfield wiring to terminals 2,3,4 and 5.
2. Connect the adjustable variac outputs to terminals 2

and 3. Connect the input supply of the variac to

either 208 or 240VAC. 120VAC will work but will not
provide an effective test range for voltage testing.
Connect the load bank to terminals 4 and 5.
Connect the voltmeter across terminals 2 and 3.
Connect a clamp-on ammeter around one of the load
cables.

Set the variac control for 1220VAC and turn on the
power.

Force the heaten by setting the manual heater
function for1 hour (SETPOINT\SETPOINT
TEST\MANUAL HEATER).

Displaythe heater current
(MEASURED\OPERATING VALUES\HEATER
CURRENT).

Adjust the variac control within the voltage range of
the controller and compare the readings of the
display with the ammeter.

Display the heater voltage
(MEASURED\OPERATING VALUES\HEATER
VOLTAGE).

Adjust the variac control to take another set of
readings. Repeat until enough readings are taken to
cover the range. Current and voltage readings should
be within the accuracy of the controller and test
equipment.

. Ifthereis a significant discrepancy, consult the

factory for service.

The test procedures for heater 2 voltage and current are
as same as the above procedures except that the power

infout terminals are 26, 27, 28 and 29. Also, the measured

voltage for heater 2 is actually the input voltage of heater

120 VAC
LAMP
© ~ g =
120 VAC AC ALARMS 7 + RESISTANCE BOX
z 5 RTD SIMULATOR
24V LAMP
S _
+ RESISTANCE BOX
24 vDC ™t 22 prS + AN
SUPPLY g} DC ALARMS " ﬁ RTD SIMULATOR
24 CLAMP_ON
~5| OVERRIDE AMMETER
INTERIOR ()
o— OF TEST o o
VOLTMETER { }—\ w
208/240VAC T\/ a) || .
1
@ B ~E LA
LOAD
240VAC/S0A 240VAC/30A
VARIAC

LOAD
25K /250W

EXTERIOR GF TEST

9.2
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Ground Fault Current Test
Internal GF Test

The controller comes with a ground fault test function
that can be executed from the display
(SETPOINTS\SETPOINT TEST\GF TEST).

To run this test,

1. Select start now

2. Goto ground fault current
(MEASURED\OPERATING VALUES\GROUND

FAULT CURRENT).

A ground fault current appears for the duration of the test.
If a heater does not see a ground fault current, it will
initiate a GF CT failure alarm indicating the ground fault
monitoring function is not working. The GF test function
only verifies for operation and does not check for
measurement accuracy. To check for accuracy, the next
test procedure applies.

External GF Test

Using the same test setup for voltage and current
measurement tests, add the following components to the
test setup.

Equipment:

One 240R/250W power resistor (load bank used in
previous procedure may be disconnected and used in
place)

One AC ammeter (0-1Arange)

To test heater 1 ground fault current,

1. Disconnect the load bank used in the previous test
and reconfigure to 240R if possible.

Connect the load bank or power resistor to terminals
2 and 5 of the controller with the ammeter in series.
Set the variac control for 120VAC and turn on the
power.

Force the heater on by setting the manual heater
function for 1 hour (SETPOINT\SETPOINT
TEST\MANUAL HEATER).

Change the GF trip alarm @FF to prevent nuisance
trips during the test. Reset ground fault trip alarms if
necessary.

Display ground fault current
(MEASURED\OPERATING VALUES\GROUND
FAULT CURRENT).

Adjust the variac control to simulate various levels of
ground fault currents through the load and compare
readings from the display with the ammeter. Readings
should be within the accuracy of the controller and
test equipment.

If there is a significant discrepancy, consult the

2.

3.

9.3

factory for service.

9. Disconnect the load bank after the test.

The test procedures for heater 2 ground fault current are
as same as the above procedures except that the load
bank or power resistor should be connected to terminals
26 and 29, not2 and 5.

Alarm Output Test
ACAlarm

Equipment:
one 120VAC/100W Incandescent lamp with socket base

To test AC alarm contact,

1. Connect one lead of the lamp to terminal 20 of the
controller.

2. Connect 120VAC to open lead of the lamp and
terminal 21.

3. Power on the controller.

4. Ensure all alarms are turned off so that the controller
isin no alarm condition.
Set SETPOINTS\SYSTEM SETUP\ALARM
CONTACTS to DC:NOAC:NO. Lamp should lodf.

6. Force alarmon by setting SETPOINT\SETPOINT
TEST\ALARM TEST toon for 1 hour.

7. Lamp should ben.

DC Alarm

Equipment:

one adjustable DC power supply
one DC incandescent indicator (24VDC or less, 100mA
or less)

To test DC alarm contact,

1. Connectone lead of the lamp to terminal 22 of the
controller.

Connect positive lead of the power supply to the
open lead of the lamp and negative lead to terminal
23.

Power on the controller.

Set the DC power supply voltage to match the rating
of the bulb.

Ensure all alarms are turned off so that the controller
isin no alarm condition.

Set SETPOINTS\SYSTEM SETUP\ALARM
CONTACTS to DC:NOAC:NO. Lamp should lof.
Force alarm on by setting SETPOINT\SETPOINT
TEST\ALARM TEST toon for 1 hour.

Lamp should ben.

N

A w

7.

8.
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Override Input Test

Equipment:
one 120VAC Incandescent lamp

To test override input,

1. Connectthe 120VAC incandescent lamp to terminals
4 and 5.

Power on the controller.

Make sure an RTD or simulator is connected to RTD1
input and set the equipment so that the control
temperatureis 100°C.

Check the heater 1 control temperature located at
ACTUAL\OPERATING VALUES\HEATER

CONTROL TEMP for 100°C.

Set the heater 1 setpoint so that it is greater than the
control temperature + deadband at
SETPOINTS\OPERATING VALUES\HEATER
SETPOINT. The deadband setting is located at
SETPOINT\HEATER SETUP\DEADBAND.

Heater 1 should ben. Verify by checking the lamp is
on.

Set SETPOINTS\HEATER SETUP\MASTER
OVERRIDE toon.

Heater 1 should now luf. Verify by checking the

lamp isoff.

Short override input, terminals 24 and 25 with a short
piece of wire.

Heater 1 should ken. Verify by checking the lamp is
on.

2.
3.

10.

11

Placing the Controller in Service
Programming Setpoints

Before testing the controller with heat trace cables,
program setpoints. Ensure the program enable dip switch
is set to ENABLED position. It is recommended that you
program setpoints in the operating values group. For
users who are not familiar with the control functions,
advanced functions such as those in the heater setup
group should be disabled during initial startup to simplify
troubleshooting.

Initial Startup

After programming setpoints in the operating values
group, the controller is ready for test. Check field
connections to make sure they are correctly wired. Power
on the controller and check the control temperatures on
the display (MEASURED\OPERATING VALUES\HEATER
CONTROLTEMP). Verify that the temperature readings
are valid.

9.4

Assuming a heater circuit’s pipe temperature is below the
setpoint, the heater should be calling for heat.

Check heater voltage (MEASURED\OPERATING
VALUES\HEATER VOLTAGE) on the display to verify
with the line voltage.

Check heater current(MEASURED\OPERATING
VALUES\HEATER CURRENT) on the display. If the
controller is calling for heat, this value should be greater
than zero; otherwise, a low current alarm appears. Thisis
an indication the heater is not properly wired or
functioning correctly. The display value should
correspond to the expected current draw of the heat trace.

Startup Problems

Breaker Trip Due to Inrush:

If self-regulating heat trace is used, it is possible the
display will show O.L. (overload) because of the in-rush
current exhibit in the heat trace during cold startup. The
heater current range is up to 30A so that you can monitor
inrush current. The heater current drops as the pipe
temperature warms up. Ifthe circuit breaker trips during
startup, the inrush current is too high for the breaker
rating. Check the heat trace design to make sure the
breaker rating is appropriately sized. Trun on the
STAGGER START function to reduce the inrush current.

Ground Faults:

Check ground fault current (MEASURED\OPERATING
VALUES\GROUND FAULT CURRENT) on the display.
Ground fault current should not be over 15mA,; otherwise,
ground fault trip or alarm appears on the display. To
troubleshoot ground faults, check heat trace wiring and
moisture in electrical junction boxes and connections.

Low and High Current Alarms with Self-Regulating
Cable:

Setting values for low and high current alarms with self-
regulating cable is more complicated since the heater
output varies with temperature. High current alarms may
occur during startup due to inrush currents and low
current alarms may result when steady-state currentis
reached (pipe temperature is near setpoint). To prevent
nuisance high and low current alarms, the high current
alarm should be turned off and low current alarm set
below the current rating of the cable at setpoint
temperature.

Low Temperature Alarm:
During startup, a lowtemperature alarm is expected as
cold fluid in the pipe slowly warms up. As the pipe




TraceMaster 102

Chapter 9 Commissioning

temperature increases and exceeds the low temperature
alarm setting, the alarm turns off. Eventually, the pipe
temperature reaches setpoint, at which point the heater
turns off. If the low temperature alarm and heater is on
consistently, it is possible the heat tracing is not supplying
enough heat. Either a higher wattage heat trace or longer
length is required.

High Temperature Alarm:

A high temperature alarm occurs when pipe temperature
exceeds the high temperature alarm setting. This can be
caused by high feed temperature of the fluid. Placement
of the RTD sensor near a hot area or direct exposure to
sunlight may also cause a high temperature alarm. In this
situation, improper pipe heating results..

Powerlimiting

You can use, powerlimiting when the total wattage of the
heat trace cable is not required or to limitinrush current
tothe self-regulating cable. The powerlimit function is
located at SETPOINT\HEATER SETUP\POWER LIMIT. A
detail explanation of how this function operates is
described in th€hapter 1 Theory of Operation.
Powerlimiting is set by the desired operating current of
the heat trace. For powerlimit to work properly, the
powerlimit current should be below the nominal current
rating of the heat trace. For example, if the heat trace
draws 20A at its rated voltage and the application only
requires 75% of its rated output, a powerlimit current of
15A will achieve a 75% reduction in power. With the
powerlimit current set, the controller attempts to clamp the
output current at that value.

The minimum powerlimit current setting should be greater
than 10% of the nominal load current. This is because
powerlimiting operates in 10% resolution. Choosing a
powerlimit current below 10% causes the heater not to
turn on since the average heater current at 10% (minimum
duty cycle) exceeds the powerlimit current setting.

Be aware of how current alarms operate with duty cycle
changes. Low current alarm is based on the nominal
current ratings of the heat trace, not the average current.
The low current alarm function converts actual current
readings to the expected current value of the heat trace
operating at 100% duty cycle prior to comparing against
alarm settings. When using powerlimit, the high current
alarm is disabled to prevent false alarms due to
measurement error of the algorithm at low duty cycles.
The error is always positive and therefore does not affect
low current alarms.

9.5

Control Scheme

The TraceMaster 102 controller supportgwo typesof
contrd scheme:on/off and propartiond. Thedefault is
on/off switching whichis used for majority of the
appications. When on/off switching isused, the
deadbanl seting deteminestheheatertum off temperature
abovetheheater sepoint andtheheatr turn on temperatte
below the heater setmint. The deadband setting is user
definabe locaedat SETPONTS\HEATER\SETUP
\DEADBAND. In applicationgequiring tighter control,
you can use poportiona cortrol. To enalde proportiond
cortrol, locatemessage SETPONTSHEATER
SETUP\FROPORTIONA. CONTROL. Thereis no
proportionalgainseting asthisis automaically setbythe
controler to minimize errors.Forfurtherdetals howthe
proportionalcontrolfunction operaes,referto Chapter1
Theay of Operation.

RTD

In the event of complete RTD failure, the controller can
force the heater to default on or off. This is defined by
message SETPOINT\HEATER SETUP\ IF RTD FAILS
HEATER GOES. The choice af or off depends on the
application.

Cost of Power

In order for the energy cost functions to provide correct
information, you should enter the cost per Kwh for
electrical power at SETPOINT\SYSTEM SETUP\COST
PER KWh.

Completing the Installation

At this point, the controller has been setup with enough
information to control and monitor the heat trace. Other
functions are less critical and a description on how these
function operate is located @hapter 6 Setpoint Values
Read chapter 6 to gain an understanding of all the
functions in order to customize the controller to the
application requirements.



Warranty

The manufacturer warrants each control that it manufactures to be free from
defective material or workmanship for a period of 12 months from date of
purchase.

Under this warranty, the obligation of the manufacturer is limited to repairing
or replacing the defective control at its option, when returned to the manufac-
turer’s factory with shipping charges prepaid.

If failure has been caused by misuse, incorrect application or alteration of the
control, this warranty will be void.

UNLESS SPECIFICALLY PROVIDED FOR IN WRITING IN THIS WAR-
RANTY, EACH CONTROL IS PROVIDED WITHOUT ANY WARRANTY OF
ANY KIND EITHER EXPRESSED OR IMPLIED. IN PARTICULAR, WITH-
OUT LIMITING THE GENERALITY OF THE FOREGOING, THE FOLLOW-
ING IMPLIED WARRANTIES AND CONDITIONS ARE EXPRESSLY DIS-
CLAIMED:

a). ANY IMPLIED WARRANTY OR CONDITION THAT THE CON-
TROL WILL MEET YOUR REQUIREMENTS.

b). ANY IMPLIED WARRANTY OR CONDITION THAT THE OP-
ERATION OF THE CONTROL WILL BE UNINTERRUPTED OR
ERROR FREE; AND

c). ANY IMPLIED WARRANTY OR CONDITION OF
MERCHANTABILITY OR FITNESS FOR APARTICULAR
PURPOSE.

The user shall be made aware that if the equipment is used in a manner not
specified by the manufacturer, the protection provided by the equipment may

be impaired.
PROLINE RADIANT Phone: 866.676.9276
12637 South 265 West, Suite 100A Fax: 801.948.7599

Draper UT 84020 www.prolineradiant.com
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