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I.  FEATURES 

 
Control & Monitoring 
 
The CM-3 circuit management system is a microprocessor based control and 
monitoring system based on standard industrial automation products specifically 
integrated for use with electric heat tracing systems.  The system provides temperature 
and current monitoring for each heat tracing circuit while communicating additional 
information to operations personnel such as temperature alarms, circuit faults, sensor 
failure and communications failures. 
 
The CM-3 circuit management system is mounted in a NEMA 12, 4 or 4X enclosure 
that can be wall or rack mounted.  The system is available in standard configurations of 
4, 8, 12 and 16 circuits.  Additional configurations can be custom designed in multiple 
counts of 4.  The CM-3 is designed utilizing standard PLC automation platform 
component modules and specialized current transformers for accurate current 
readings.  Individual CM-3 systems can be connected though several standard 
communication protocols.  The standard system is provided with Modbus® 
communications protocol. 
 
 
Color Touch Screen Operator Interface – 5.7” LCD with analog touch pad, resolution 
(1024 x 1024) with optimum viewing angle 
 
Process Temperature Display – actual pipe/vessel temperature is displayed with 
alarm indication by animation and/or color change 
 
Setpoint Display – programmed channel set point is displayed for operator reference 
 
Load Current Display - – actual heater load current is displayed with alarm indication 
by animation and/or color change 
 
Ground Fault Leakage Display - – actual ground fault leakage is displayed with alarm 
indication by animation and/or color change 
 
Heater Active, Status and Alarm Displays – real time status of individual channel 
control is displayed by animated light bars, On = Red, Off = Green 
 
Programmable Set Point – maintain temperature set point is selectable based on 
probe sensing range, standard RTD unit range = -328ºF to +1392 ºF (-200 ºC to +756 
ºC) 
 
Programmable Deadband – control deadband is selectable between ±1 to 10 units 
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Programmable Alarm/Control Values – each channel can be programmed for the 
following features: 
• High Temperature 
• Low Temperature 
• High Load Current 
• Low Load Current 
• Ground Leakage Level 
• Ground Leakage Trip Level 
 

Sensor Failure Alarm with Output Selection – activates in the event of a shorted or 
open sensor and/or its connection wiring, this option can be selected to either energize 
or de-energize the heater circuit in the event of sensor failure, this allows customization 
of the control mode to meet a particular applications requirements 
 
Processor Failure Alarm – an alarm is triggered in the event of CPU Processor failure 
 
Modbus® Communications Standard – one software selectable RS232/RS485 serial 
port 
 
Global Programming – allows programming of all control channels to the same 
parameters with a single input 
 
Auto Test-Cycle Feature – unit can be programmed to switch heaters on periodically 
and check for developing problems, this feature is selectable between 1 and 720 hours, 
only channels that have been enabled will be energized with this feature 
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II. INSTALLATION 
 
When routing conduit to the panel, avoid top entry into the CM-3 enclosure. Top 
conduit entry provides a potential moisture path to the electronics and interconnecting 
wiring. Bottom conduit entry is recommended. If top entry cannot be avoided, avoid the 
area directly over any exposed electrical equipment.  Drip loops are recommended for 
left side and top entry when they cannot be avoided.  A drip loop is a dip or bend in the 
wiring to block or shed moisture that may follow a wire to the connections. 
 
 !  WARNING: 

Moisture intrusion can damage the CM-3 electronics.  Do 
not place conduit entry directly over the control modules, 
relays or control wiring. 
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III. OPERATION 
 

Channel Select 
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To view the current status of each individual control channel, press < 
CHANNEL SELECT > found in the lower left corner of the Home page 
screen.  This action will access the Channel Select page allowing the 
direct selection of each individual channel.  Press the < CH > number to 
access the specific channel page required. 
 
Press < Home > on any displayed page to return to the Home page 
screen. 
 
Channel Display 
  
 
 
 
 
 
 
 
 
 
 
Individual channel pages display the current status of all operational 
conditions.  Actual values are compared to programmed values and 
indicated by color and/or animation. 
 
When actual conditions are within programmed parameters, the specific 
value will be shown in steady-white.  If the current condition is outside 
of the programmed parameters, the specific value will flash slow off-
and-on.  If the current condition exceeds the programmed value for 
Ground Fault Trip, the specific value will change to flash fast off-and-
on. 
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The current status of each heater output control is show by the bar light 
labeled ACTIVE.  Red indicates that the output is in the ON condition; 
Green indicates that the output is in the OFF condition.  This indication 
will notify the operator as to whether the heat tracing is currently on or 
off with the Status switch in the < ON > position. 
 
To view a different channel, press < Back > to access the Channel 
Selection page. 
 
Press < Home > on any displayed page to return to the Home page 
screen. 
 
Individual Channel Enable/Disable 
 
 
 
 
 
 
 
 
 
 
 
Press < ON > side of the STATUS switch to automatically control the 
individual channel by set point maintain temperature.  Press < OFF > 
side of the STATUS switch to disable the current channel.  When the 
STATUS switch is in the OFF position, the channel will not be cycled 
through the Auto Test-Cycle feature and all alarms will be disabled. 
 
Press < Home > on any displayed page to return to the Home page 
screen. 
 
Trip Reset Function 
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Ground Fault Trip function, if programmed ON, must be manually reset.  
These functions will disable the heater output device until the condition is 
corrected and the appropriate reset button is pressed.  To reset the 
tripped function, press < RESET GF TRIP >. 
 
Press < Home > on any displayed page to return to the Home page 
screen. 
 
Output Alarm Reset 
 
 
 
 
 
 
 
 
 
 
 
The CM-3 is equipped with two separate alarm outputs, one for Ground 
Fault Leakage and the other for all remaining alarm conditions.  To clear 
the alarm outputs, press < OUTPUT ALARM RESET >.  Additional 
alarm conditions will energize these alarm outputs accordingly.  These 
contacts are used for external indication of alarm status. 
 
Alarm Indication 
 
 
 
 
 
 
 
 
 
 
 
When an alarm is triggered by the CM-3, a bar will appear at the top of 
the Home Page and begin scrolling each current alarm condition.  This 
indication gives the operator the current active alarm(s) and channel 
number(s).  New alarms are indicated in Red.  When the alarm is 
acknowledged, the alarm will change to Green.  To acknowledge an 
alarm, access the Alarm Log display feature below. 
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Alarm Log Display 
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To view all current alarms, press < CHANNEL STATUS > in the lower 
left corner of the page.  This will display the Channel Summary page.  
Press < Alarm Log> to directly access the current List of Alarms. 
 
 
 
 
 
 
 
 
 
 
 
 
This page will show all current alarms and their status.  You can 
acknowledge all alarms or individual alarms from this page.  You may 
scroll up and down using the scroll bar at the right of this screen. 
 
All alarms are stamped with the Date and Time. 
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IV. START-UP 
 

Turning the System On 
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Using the branch breaker providing control power to the internal power 
supply, energize the CM-3 system and allow the unit to complete its self-
check sequence and display the Home page.  On initial start-up, the unit 
will require programming of the System Parameters and the Channel 
Parameters for the specific application.  To access the Control Setup 
page, press < SETUP MENU >.  From this page you can access the all 
Application pages required to completely program the CM-3. 
 
The System Override switch is also located on the Control Setup 
page.  By selecting the ON position, all channels that are currently 
enabled will be forced ON regardless of process conditions.  For safety 
reasons, this switch will return to the OFF position after any loss of 
system control power. 
 
Programming System Parameters 
 
 
 
 
 
 
 
 
 
 
 
To access the System Set-Up Parameters, press < System Setup > 
from the Controller Set-Up page.  Access to this page requires a PROG 
user name and password. 
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To select the CM-3 operation to either Fahrenheit or Celsius, press the  
< Deg F > or < Deg C > on the Units switch. 
 
When a shorted or open sensor is detected, you can select the heater 
output to the ON or OFF state.  This will override the temperature 
sensing portion of the CM-3 during fault conditions.  The current and 
ground fault features remain in operational mode.  Press the < ON > side 
of the SENSOR MODE switch if you want the heater to be energized, 
press the < OFF > side of the switch if you want the heater to be de-
energized. 
 
The CM-3 can be programmed to operate an Auto Test-Cycle function 
for periodic maintenance for seasonal heating applications.  This feature 
will energize all enabled channels at programmed intervals and report 
any alarm conditions that may have developed during the systems idle 
period.  To turn this feature ON, press the < ON > side of the AUTO-
Cycle switch.  Next, select the Cycle Hours to determine the length of 
time between test cycles.  The CM-3 can be programmed up to 720 
hours (30 days) between cycles.  To change the cycle time, select the 
new value and press < Enter > to input this value in to the operational 
program. 
 
To continue programming the CM-3, press < Back > to return to the 
Control Setup Parameters page. 
 
Press < Home > on any displayed page to return to the Home page 
screen. 
 
Display Settings and System Menu 
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To set the functional parameters of the display, access the System 
menu by pressing < Display Settings > in the upper right hand corner of 
the screen.  This will open the display function selection menu.  To 
access the System menu, press < SYST >.  On the System page, press 
< Date/Time >.  The Date/Time page allows the user to set the Date 
and Time functions. 
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When programming the Date and Time, a data entry screen will appear.  
Enter the new value from the keyboard and continue until complete.  
Press < OK > when finished. 
 
Pressing < To Run Mode > will return you to the area of the system you 
were using prior to accessing this section, pressing < HOME > will return 
you to the Home page. 
 
Programming Individual Channels (Circuits) 
 
 
 
 
 
 
 
 
 
 
 
 
To program individual control channels, press < SETUP MENU > found 
in the lower right corner of the Home page screen.  This action will 
access the Control Setup page.  Press < Channel Setup > to access 
the Setup Channel Select page allowing the direct selection of each 
individual channel.  Access to this page requires a MAINT user name 
and password.  Press the < CH > number to access the specific channel 
page required. 
 
Press < Back > to return to the Setup Channel Select page.  Press  
< Home > on any displayed page to return to the Home page screen. 
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Program any displayed value by pressing directly on the value to be 
changed.  A Data Entry screen will be displayed.  Enter the new value 
from the keyboard.  Press < ENTER > when finished.  To enter a value 
less than 1, a zero must be entered before the decimal point.  Example: 
0.5 
 
Set point: value range = -328ºF to +1392 ºF (-200 ºC to +756 ºC) 
Hi-Temp: value range = -328ºF to +1392 ºF (-200 ºC to +756 ºC) 
Lo-Temp: value range = -328ºF to +1392 ºF (-200 ºC to +756 ºC) 
Dead band: value range = 1 to 10 
High Current: value range = 0 to 50 amps 
High A Trip: value range = 0 to 50 amps 
Low Current: value range = 0 to 50 amps 
GF Alarm: value range = 0 to 500 milliamps 
GF Trip: value range = 0 to 500 milliamps 
 
The Ground Fault Trip feature is used in applications where, for either 
process or safety reasons, the facility has elected to allow the heater to 
remain energized under fault conditions.  The specific requirements for 
this features use can be found in the National Electric Code, Article 427-
22. 
 
WARNING: By programming the GF Trip switch to the < OFF > position, 
the specific channel will alarm and show an indication that the ground 
leakage has exceeded the programmed trip value but the heater will 
remain energized. 
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Global Programming of Channels 
 
 
 
 
 
 
 
 
 
 
 
To access the Control Setup page, press < SETUP MENU > on the 
Home page.  To access the Global Program Setup Parameters, press < 
Global Setup >.  Access to this page requires a MAINT user name and 
password.. 
 
Press < Home > on any displayed page to return to the Home page 
screen. 
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Program any displayed value by pressing directly on the value to be 
changed.  A Data Entry screen will be displayed.  Enter the new value 
from the keyboard.  Press < ENTER > when finished.  To enter a value 
less than 1, a zero must be entered before the decimal point.  Example: 
0.5 
 
Set point: value range = -328ºF to +1392 ºF (-200 ºC to +756 ºC) 
Hi-Temp: value range = -328ºF to +1392 ºF (-200 ºC to +756 ºC) 
Lo-Temp: value range = -328ºF to +1392 ºF (-200 ºC to +756 ºC) 
Dead band: value range = 1 to 10 
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High Current: value range = 0 to 50 amps 
Low Current: value range = 0 to 50 amps 
GF Alarm: value range = 0 to 500 milliamps 
GF Trip: value range = 0 to 500 milliamps 
 
The Ground Fault Trip feature cannot be programmed globally.  This 
feature has safety related concerns and the programming conditions 
should be viewed on an individual basis. 
 
When all displayed values have been programmed, enter all values by 
pressing < Enter >. 
 
Deactivation of Unused Channels 
 
 
 
 
 
 
 
 
 
 
 
For any channel that is unused in the current application, the STATUS 
switch should be placed in the OFF position.  Press < OFF > side of the 
STATUS switch to disable the current channel.  When the STATUS 
switch is in the OFF position, the channel will not be cycled through the 
Auto Test-Cycle feature and all alarms will be disabled. 
 
Press < Home > on any displayed page to return to the Home page 
screen. 
 
Data Entry 
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The operator terminal will display one of the above keyboards when 
either a value is directly pressed or operator input is required.  Enter the 
new value from the keyboard.  Press < ENTER > when finished.  To 
enter a value less than 1, a zero must be entered before the decimal 
point.  Example: 0.5 
 
User Login and Passwords 
 

PO Box 726   ▪   Tulsa, OK  74101    ▪   918-627-5530   ▪   Fax 918-641-7336   ▪     www.nelsonheaters.com 

 
 
 
 
 
 
 
 
 
 
To enter a user name and password, access the User Login screen by 
pressing < CM3 LOGIN > in the lower left hand corner of the screen.  
The Login page allows the user to enter a user name and password 
allowing access the desired programming pages.  MAINT user name 
and password allows the operator to access all Channel and Global 
programming pages.  PROG user name and password allows the 
operator to access all System programming pages. 
 
 
 
 
 
 
 
 
 
 
 
User Name  Password
 
MAINT    
PROG    
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V. TROUBLESHOOTING 
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Temperature Alarms 
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Ground Fault Current Alarm and Trip
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Load Current Alarm and Trip
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VI. SPECIFICATIONS 

 
Supply Voltage  120VAC, 60Hz 
Power Input  5.0A @ 120VAC Maximum 
Operating Environment +32°F to 104°F (0-40°C) 
Relative Humidity  0-95% Non-Condensing 
Input   RTD, 100Ω, Platinum, 3-Wire 
►Accuracy  1% of Range 

Maximum Current  30 Amps 
►Accuracy  ± 10% 

Ground Fault Range 1-500mA, Adjustable 
►Accuracy  ± 10% 

Display  Color Touch Screen 
Operator Interface  Analog Touch Pad 
Programming Options Individual Channel, Global 
Auto-Test Cycle  1-720 Hours 
Sensor Failure Output On/Off 
Control Mode  On/Off with Adjustable Dead band 
Channel Enable/Disable Yes 
High Temperature Alarm Adjustable 
Low Temperature Alarm Adjustable 
High Current Alarm Adjustable 
Low Current Alarm Adjustable 
Ground Fault Alarm  Adjustable 
Ground Fault Trip  Adjustable 
Sensor Failure Alarm Yes 
Alarm Output Type Separate Common and Ground Fault 
Alarm Output  Form C, 7.0A @ 120/240VAC 
 

 
 
 
 
 
 
 
 
 
 
 
Nelson Heat Tracing Systems products are supplied with a limited warranty. Complete Terms and Conditions may be 
found on Nelson's website at www.nelsonheaters.com. 
 

PO Box 726   ▪   Tulsa, OK  74101    ▪   918-627-5530   ▪   Fax 918-641-7336   ▪     www.nelsonheaters.com
©2008 Nelson Heat Tracing Systems GA-2460 Rev. 0 

January 2008 
 22  

 

http://www.nelsonheaters.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


