








Operating the ITC-FS

HMI (Human - Machine Interface)

There are three areas on the front panel of the ITC-FS
in which the User may visually receive information or
provide input to the controller:

1. LED status indication for Power,
Load & Alarm for each circuit

2. Hi Resolution TFT displays the parameter settings,
alarm type, mode of operation, current load

demand, program menu screen

and menu selection items

3. Capacitive touch keypad

\

\

\ /

Main Window

In normal operating mode, the main window screen on
the ITC-FS displays the circuit number, set point tem-
perature, process temperature, current load demand,
soft start status, mode of operation, output % and alarm
type for each active circuit.

Below is the Main Window for a 2 Circuit ITC-FS.

Circuit Number ——>»

Set Point Temperature ——>

Maintain Temperature >

Current Load, — 5
Bar Graph & Value

40

Mode of Operation /

& Output % per Circuit

Soft Start Status

Auto Mode Type
(PID or On/Off)



Navigating the ITC-FS

Visually, here is how one navigates through the ITC-FS Menus & Parameters:

Security Level 3
Security Level 2
Security Level 1

1. Main Window

No
o0gged? 2.Login
Ye

0 Mode

S No
Yes a
3. Temperature Menu | Mode ,  4.CurrentMenu  Mode , 5. Control Menu Mode 6.CommsMenu | Mode? 7.SystemMenu  Mode
- =»( Lo Current Alarm 1
Hi Current Alarm1
GFEP Setpoint 1
GFEP Alarm/Trip 1

--»(Auto Control Mode 7). —¢Auto Control Mode 2} BaudRate  )«¢—

Auto/Man/0ff 1 { " Auto/Man/0ff 2. ~) Button Sound

Deadband 1 ¢ Deadband2 Modbus D
Temp. Sensing 1

Autotune 1 ¢ Autotune 2

IP Address

HH

: Password Level 1

2 Password Level 2

Password Level 3
»~ . Curved Double Arrow - continuation path for 1-Circuit Units Only

{GrepAamTip 2’ Dashed Parameter Ovals appear on 2-Gircuit Units Only Alarm State

4
----------=4  Dashed, Angled Connector - continuation path for 2-Circuit Units Only Restore to Default

-m# Mode arrow represents pressing the MODE Key

The horizontal security level bars, which are above the  while the operator is at the last available menu screen
ITC-FS Menu & Parameter navigation map, illustrate the  within the current security level.

available menus within that security level. The Main Win-

dow is presented when the m button is selected
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The Keypad

There are five capacitive touch keys or buttons on the ~ The function of each key is as follows:
front panel. The keypad allows the user to select or

change parameters & settings, clear alarms and navigate KEY FUNCTION
throughout the .ITC—FS programming areas. See Figure MODE Allows the user to Navigate between
3 shown below: Menus & Main Window

1. Within a Menu, Scroll UP to next Pa-
rameter or Setting within that Menu

UP 2. When viewing an adjustable parameter
ENTER RESET or setting, increments that parameter
UP to the next available value. For a

quick scroll, push and hold the key.

1. Within a Menu, Scroll DOWN to next
Parameter or Setting within that Menu

2. When viewing an adjustable parameter
or setting, increments that parameter
DOWN to the next available value. For a
quick scroll, push and hold the key.

Figure 3

DOWN

1. To accept a parameter or setting that
has been entered or changed.

2. Press to accept the change when view-
ing an adjustable parameter or setting.

3. When in LOGIN Screen, press to ad-
vance to next security digit.

ENTER

RESET | Resets or clears all alarms

Programming the ITC-FS

The ITC-FS is pre-programmed with default parameters ~ To access any of these menus, press the m

and settings that allow it to function “right out of the  pytton on the keypad. You will be presented with the
box”. To change any of the parameters or settings on the Login screen:

ITC-FS, you must access the appropriate menu(s): Tem-
perature Menu, Current Menu, Control Menu, Comms
(communications) Menu or System Menu.

Please enter password usins UP
and DOWN kews and then press ENTER

0000
CKT 1 AUTO [ P
CKT 2 AUTO a8z

Press [=|\l 3] to advance to the next digit.
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Security Levels

You must first enter a passcode that is aligned with the ~ You will be returned to the main screen if no buttons
menu that you wish to access. In most cases, limited are depressed within a 30 second time frame.

access to certain programming areas is desired. The o
most frequently used parameter settings have the low- Passcodes may be reprogrammed within the Systems

est level of security. Invalid passcodes will not be ac- ~ Menu. These codes should be kept in a secure place.
cepted and you will be returned to the LOGIN Screen.

Initial factory set passcodes for the Security levels be-

low are:
Security Available
Level Passcode Programming Menus
1 0011 Temperature Menu Only
5 0034 Temperature & Current
Menus Only
Temperature, Current, Control,
8 0063 Comms & System Menus

The Temperature Menu

Security Levels 1,2 &3

3. Temperature Menu

MTEI AL 'gzrpppo?;?ture Process Temperature Variable

HI TEMP ALARM 1 Lower limit of the Process Temperature

Low Variable at which the system goes into

TEMPERATURE SETPOINT 2 Temperature | alarm state. This alarm may be turned

LO TEMP ALARM Z Alarm OFF by going one increment beyond
HI TEMP ALARM 2 the Lowest setting.

Upper limit of the Process Temperature

High Variable at which the system goes into

CKT 1 AUTO A Temperature | alarm state. This alarm may be turned

CKT 2 AUTO @ Alarm OFF by going one increment beyond
. the Highest setting.

The Temperature Menu provides access to the Tem-
perature based parameters: Temperature Setpoint,
Low Temperature Alarm & High Temperature Alarm for
Circuits 1 and 2 (when available).
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The Current Menu 4. Current Menu
Security Levels 2 & 3

Lower limit of the Load Current Variable at

IE)?JVrVrent which the system goes into alarm state.
[ A —— Alarm This alarm may be turned OFF by going
e CURRENT ALARM 1 one increment beyond the Lowest setting.
. Upper limit of the Load Current Variable at
HI CURRENT ALARM 1 glL?rrr]ent which the system goes into alarm state.
GFEP SETPOINT 1 Alarm This alarm may be turned OFF by going
one increment beyond the Highest setting.
GFEP ALARM/TRIP 1
LO CURRENT ALARM 2 gpgerl[i_mit i)/ftheb?roq[ndﬁat;lttﬁquipn:ent
rotection Variable at which the system
HI CURRENT ALARM Z ggtEF;i nt goes into alarm state. NOTE: to determine
GFEP SETPOINT 2 P Hight current circuit value. Reference
installation manual.
CKT 1 AUTO @ Action taken by controller when the GFEP
CKT 2 AUTO (1 4 GFEP Setpoint alarm condition is achieved.

Alarm/Trip | The options are:

Output remains at
N ok ‘ selected output %.
. 1. Alarm Only, | Alarm clears when
Non-Latching | sensed GFEP cur-
rent is 5mA < GFEP
setpoint

Output goes to 0%

(off) while in alarm

2. Alarm & Trip, | state. Alarm clears
Non-Latching | when sensed GFEP

current is 5mA <GFEP

setpoint

‘ Output remains at
CKT 1 AUTO 8z selected output %.

CKT Z AUTO 8z . Alarml Only, Alarm condition may
Latching only be cleared with a

The Current Menu provides access to the current and manual reset.
GFEP based parameters: Low Current Alarm, High o
Current Alarm, GFEP Setpoint & GFEP Alarm/Trip for (OOl:"})p\L/J\/L?l(e)?r? ;(I)a?n?
Circuits 1 and 2 (when available). 4. Alarm.& Trip, state. Alarm condition
NOTE: When operating a 2-circuit ITC, if circuit 2 (top- Latching may only be cleared
board) is not being used, set the GFEP setpoint 2 set- with a manual reset.
ting to “OFF”
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The Control Menu
Security Level 3

UTO CONTROL MODE 1

AUTO/MANUAL/OFF 1
DEADBAND 1

S.CONTROL MENU PAGE 1/3

5.CONTROL MENU PAGE 2/3

[SOFT START 1

MANUAL OFFSET 1
AUTO CONTROL MODE 2

piowmoL NBW PGS 0 |
INTEGRAL 2

SOFT START 2

AUTOTUNE 1
PROP. BAND 1
INTEGRAL 1
RATE 1

8z
0z

CKT 1 AUTO
CKT 2 AUTO

AUTO/MANUAL/OFF 2
DEADBAND 2
AUTOTUNE 2

PROP. BAND 2

MANUAL OFFSET 2

CKT 1 AUTO
CKT 2 AUTO

2 S
" P

ax
5 3

CKT 1 AUTO
CKT Z AUTO

The Control Menu provides access to the types of Automatic Control, Mode of Operation, the parameters which
influence the control algorithms and the Soft Start function: Auto Control Mode, Auto/Manual/Off Control, Dead-
band, Autotune, Proportional Band, Integral, Rate (Derivative), Soft Start function and Manual Offset.

5. Control Menu

Auto Control Mode

When the ITC-FS is in AUTO Mode (see AUTO/MANUAL/Off parameter), the choice of Automatic Control
is either PID or ON/OFF Mode.

Auto/Manual/Off
(Mode of Opera-
tion)

Determines the type of Control Operation: Automatic, Manual or Off.

Automatic Control: Select Auto. This allows On/Off control.
Manual Control: Select 1 — 100. This is the % power output.
Off: Select 0. This equates to 0% output, which turns off that circuit.

NOTE: The Soft Start function will only engage when the ITC-FS is in AUTO Mode

Autotune

The ITC-FS Autotune function establishes the individual P, | & D (Proportional Band, Integral & Derivative) control
modes. These modes help to bring the process variable to the setpoint temperature as quickly as possible.

In order to properly calculate the P, | & D modes, the Autotune program requires a 25 degree rise in sensed
temperature after initiating the program. If within 30 minutes the temperature will not reach its setpoint, the
Autotune algorithm will be canceled and old PID values will be used.

Once the Autotune feature is activated, you must not change the menu page until the Autotune algorithm is
completed. Changing the page will cause the Autotune algorithm to shut down.

The Autotune function is a one-time algorithm set up of the P, | & D control modes. Should your process
variables change significantly, it is suggested to that the Autotune feature be turned off and then reinitiated.

Deadband

Active ONLY when the ITC-FS is in Auto Mode & under On/Off Control

The temperature range equally divided above & below the temperature set point, where the controller
will not take corrective action.

Example: A setting of “10” for the deadband will result in a deadband that is 5 degrees above and below
the temperature setpoint.

Proportional Band,
P

Integral, |
(Automatic Reset)

Derivative, D (Rate)

Active ONLY when the ITC-FS is in Auto Mode & under PID Control

The Proportional Band (P), the Integral (I) & Derivative (D) are modes of control that work in union to bring
the process variable to setpoint as smoothly and quickly as possible. The P, | & D will be automatically
established during the Autotune procedure (see above).

Additionally, the P, | & D may all be manually established by the user. Great care should be taken when
manually establishing the P, | & D.

Proportional Band: The temperature range above and below the temperature set point.

Soft Start

Will only be available while the Mode of Operation is set to AUTO.
Options are On or Off.

Manual Offset

Only available while the Mode of Operation is set to AUTO & under PID Control

The Manual Offset may be used in conjunction with the PID variables to assist in Tuning the controller.
Typically, heat trace applications will not require any Manual Offset adjustment.

Manual Offset allows the user to preprogram the approximate power output (%) requirement at the set-
point. This has been proven to reduce the time needed to align the process temperature with the setpoint
temperature. As a rule of thumb, relatively light heating loads will require smaller Manual Offset values.

The Manual Offset is a percentage output with a range of 0 (0%) to 1000 (100%) and a default of 500 (50%).
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The Soft Start Function

The Soft Start function is located within the Control
Menu page. The Soft Start function will operate inde-
pendently on each circuit.

To limit inrush current on the overall system, an inher-
ent characteristic of self-regulating/limiting heating ca-
ble, a proprietary Soft Start algorithm is applied during
system start-up. This will ONLY occur while the mode
of operation is set to AUTO and Soft Start feature is
turned ON. The Soft Start program will increment out-
put by 1% every 1 second until the desired tempera-
ture is reached or the output % achieves 100%.

After the Soft Start program completes its cycle, the
Automatic Control Mode of the system will return to
either PID or ON/OFF control, depending on what was
selected by the user. The Soft Start Program will not
function if the control mode is set to Manual.

CONTROL. MENU PAGE 7.3
S .CONTROL MENU PAGE 2/3
MANUAL OFFSET 1
AUTO CONTROL MODE Z
AUTO/MANUAL/OFF 2
DEADBAND 2
AUTOTUNE 2
PROP. BAND 2

CKT 1 AUTO
CKT 2 AUTO

ax
8«

The Comms Menu (Communications)

P

Security Level 3
MIV:IIHIIWIWII!UII!tlIIVIIWIl! e !IIIUINI|IMIVIII Www
mmmm il |||W|M| s

PARITY
MODBUS ID

IP ADDRESS
DHCP

CKT 1 AUTO
CKT 2 AUTO
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The Comms Menu provides access to the settings for
Serial Communications, Modbus RTU/RS-485 or the
optional TCP/Ethernet Communications. These com-
munications settings include: Baud Rate, Parity, Mod-
bus ID, IP Address and DHCP.

Modbus RTU requires that you know or define baud
rate, character format (Parity), and slave ID (aka slave
address, unit number, unit ID). A mismatch in any of
these will result in no communication. Likewise, an in-
correct |IP address will result in no communication on
an IP Network.

Note: See Modbus Communications Addendum for
detailed register addresses and other Modbus settings.



Baud Rate Data transmission speed in Serial Communications, in Hertz (Hz).
The range offered by the ITC-FS is 2.4k, 4.8k, 9.6k, 19.2k, 38.4k, 56.0k
Parity The parity bit is to be set to NONE, EVEN or ODD.
ModBus ID This is the Identification or Address of the ITC Unit on a Modbus Network. The ID shall be any

number from 1 to 255.

The Internet Protocol (IP) Address is the address or identifier of a device on a network, such as
Modbus TCP/Ethernet, which employs the internet protocol to communicate. Assignment of the
IP address may be accomplished in one of two ways:

1. Automatically assign (Default). (The DHCP Selection must be “USE”)

The IP address will be automatically established via the customer’s DHCP.

IP Address 2. Manually assign. (The DHCP Selection must be “DO NOT USE”)
Select “DO NOT USE” when in the DHCP menu, then enter the appropriate IP Address via
the UP/DOWN arrow keys & ENTER button to accept.

NOTE: One MUST cycle power to the unit AFTER changing the status of the DHCP (USE
<> DO NOT USE) and prior to obtaining a new IP Address.

DHCP (Dynamic Host Configuration Protocol) Status: Use or Do Not Use.

This impacts whether the IP Address is to be automatically assigned by the host DHCP Server
or manually entered by the operator. See IP Address above.

USE - Select USE if you desire to have the IP Address automatically assigned to the unit by the
DHCP resident DHCP.

DO NOT USE - Select DO NOT USE if you desire to manually assign an IP Address to the ITC-
FS unit.

NOTE: One MUST cycle power to the unit AFTER changing the status of the DHCP (USE
<= DO NOT USE) and prior to obtaining a new IP Address.

Manually Assign IP Address (Static IP Address)
The factory default of the ITC-FS is to have the IP Ad- 3. Use the DOWN or UP keys to toggle the selection

dress assigned automatically by the host DHCP Server. between USE and DO NOT USE. Make sure that
However, one may wish to manually assign or establish DO NOT USE is displayed, then press ENTER to
a Static IP Address. Follow these instructions below to confirm selection.

accomplish this: - S

1. To manually assign the IP address (if not using
DHCP server), navigate to the COMMS menu by Use DHCP
logging in and then pressing the MODE key until the
COMMS menus is observed.

2. Use the DOWN or UP keys to navigate down to
DHCP within the COMMS menu, and then press DO NOT USE
ENTER.

PARITY

MODBUS ID
IP ADDRESS

CKT 1,0FF
KT Z DEF.

DHCP NOTE: After pressing ENTER, power to the

controller must be cycled for the change in the
DHCP setting to take effect.

CKT 1 OFF
CKT 2 DEF.
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4. Use the DOWN or UP keys to highlight IP AD-
DRESS, then press ENTER key to edit the IP Ad-
dress:

IP ADDRESS

CKT 1 OFF
CKT 2 DEF.

Automatically Assign IP Address

As previously mentioned, the factory default of the ITC-
FS is to have the IP Address assigned automatically
by the host DHCP Server. However, if the IP Address
was obtained manually and now the desire is to have it
established automatically from a DHCP server, the fol-
lowing steps must be taken:

1. Navigate to DHCP within the COMMS menu, and
then press ENTER.

BAUDRATE
PARITY
MODBUS ID
IP ADDRESS
DHCP

CKT 1 OFF
CKT Z DEF.
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a. The IP ADDRESS is composed of four fields,
each with a value range from 0 to 255.

b. Use the UP and DOWN keys to adjust a field val-
ue.

c. Use the RESET key to toggle between any of the
four fields being edited.

d. To complete and establish a new IP Address,
press the ENTER key to return to the COMMS
MENU.

2. Use the DOWN or UP keys to toggle the selection

between USE and DO NOT USE. Make sure that
USE is displayed and then press ENTER to confirm
selection.

—

o

.

CKT 1 OFF
KT 2 DEF.

NOTE: After pressing ENTER, power to the
controller must be cycled for the change in the
DHCP setting to take effect.



The Systems Menu
Security Level 3

The System Menu provides access to system information and system settings for the ITC-FS. ltems contained in the
System Menu include: Firmware Version of the ITC-FS, Button Sound for Keypad interaction, Units (Temperature),
Temperature Sensing Type, Failed Sensor Output, (Security) Password for Levels 1, 2 & 3, Alarm State (normally
closed) Restore to Default (Settings & Parameters).

7. SYSTEM MENU PAGE 1/2

FIRMWARE VERSION
BUTTON SOUND
UNITS

TEMP. SENSING 1
TEMP. SENSING 2

FAILED SENSOR OUTPUT 1
FAILED SENSOR OUTPUT 2

Firmware Version

7. SYSTEM MENU PAGE 2/2

PASSWORD LEVEL 1
PASSWORD LEVEL &2
PASSWORD LEVEL 3
ALARM STATE
RESTORE TO DEFAULT

7. System Menu

Identifies the Firmware Release of your ITC-FS.

Button Sound

The Button Sound may be kept ON or turned OFF

Units Temperature Units, Fahrenheit or Celsius

Temp Sensing 1

The ITC-FS accepts two RTD inputs per channel. In Auto Control Mode, the output
of each circuit will function according to the Temp Sensing Setting. However, when
in Manual Mode, the Output will only consider the Output % as selected by the User.

The following settings and their respective function are available when in AUTO Mode:

¢ Single - Output is controlled by the Ambient sensed temperature of RTD1B sensor.
The 2nd RTD1A Sensor is used for alarming.

?7.SYSTEM MENU PAGE 1,2

TEMPERATURE SENSING 2

SINGLE

CKT 1 AUTO  B% _—
CKT 2 AUTO 99% | NO ALARMS
.

CKT 1 AUTO
CKT 2 AUTO

e D SN EIRGN

TEMPERATURE SENSING 2

Use RTD1 to control both circuits

a8
D) NO ALARMS

BN RAGElZ |

TEMPERATURE SENSING 2

Use RTD1A and RTD1B

to control circuit 2

CKT 1 AUTO 8y
CKT 2 AUTO 8% NO ALARMS
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Temp Sensing 2

The ITC-FS accepts two RTD inputs per channel. In Auto Control Mode, the output of
each circuit will function according to the Temp Sensing Setting.

The following settings and their respective function are available when in AUTO Mode:

¢ Single — Output is based on the Ambient sensed temperature of only one RTD sen-
sor. The 2nd RTD Sensor is used for alarming.

e Use RTD1B to control both circuits-Output is controlled by the sensed ambient
temperature from RTD1B. Alarms will be sensed by RTD1A (CKT #1) and RTD2A
(CKT #2).

e Use RTD1A and RTD1B to control CKT #2- both outputs are controlled by ambient
RTD1B, alarms for both circuits are controlled by RTD1A sensor.

*IMPORTANT CONSIDERATIONS**
The ITC-FS assumes a failed sensor condition if the realized temperature is either below
-100°F or above 1500°F. A failed RTD sensor (shorted or open) will send a faulty sensed
temperature to the controller that exceeds these thresholds. Therefore, the user must
understand the output of the ITC-FS when a sensor fails.

Failed Sensor Operation
1. All Temp Sensing Configurations — In Failed (Open or Shorted) RTD condition, the

ITC-FS will switch to Manual Mode. Output will be per specified % by user. Failed
Sensor condition will be flash-ing on the LCD screen and alarm LED will illuminate.

Passwords 1,2 & 3

Default Security Level Passwords may be changed by the user within the System Menu.
See “Security Levels” above for more detail.

Alarm State

Alarm State is Normally Closed.

Restore to Default

This operation allows the user to clear all custom settings and parameters and restore
the ITC-FS to its original factory state.
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Current Sampling

All active loops are individually tested for 2 seconds
every 2 minutes. During the test, a current load value is
updated on the yellow bar located on the Main Window

and a new GFEP current is automatically and continu-
ously calculated. The Yellow Load LEDs will be illumi-
nated during the sampling test.

Alarms

Any alarm condition will be displayed in the bottom
right corner of the Main Screen. Additionally, a red LED
will be illuminated on the front panel under “ALARM”.

The table below illustrates the different types of alarm
where “#” represents circuit number and “X” repre-

sents either sensor A or B

Check if your RTD is correctly connected to the unit or damaged.
Alarm clears automatically. Output will switch to Default Mode. Re-
place RTD if necessary.

Check if your RTD is correctly connected to the unit or damaged.
Alarm clears automatically. Output will switch to Default Mode. Re-
place RTD if necessary.

Sensed temperature is below Lo Temp Alarm Setpoint. Alarm will be
cleared automatically when the sensed temperature is greater than
the Low Temperature Alarm Setpoint, + 5 deg

Sensed temperature is above High Temp Alarm Setpoint. Alarm will
be cleared automatically when the sensed temperature is less than
the High Temperature Alarm Setpoint, - 5 deg

Sensed load current is above Hi Current Alarm Setpoint. Alarm will
be cleared automatically when the sensed current < Current Hi Set-

Sensed load current is below Current Lo Setpoint. Alarm will be
cleared automatically when the sensed current > Current Hi Setpoint

Sensed GFEP current is above the GFEP Hi Setpoint. Alarm will be
cleared automatically when the sensed current < Current Hi Setpoint

Check pipe temp and make sure unit is operating correctly and SSR
has not failed. Alarm will need to be manually reset by pressing the
reset key on the front of the unit. Alarm will be present when control-

Alarm Type Display Solution
Open Sensor SENS #X ERROR
Shorted Sensor | SENS #X ERROR
Low Temperature | LO TEMP CKT #!
High Temperature | HI TEMP CKT #!
High Load HI LOAD CKT #!

point — 0.5 Amp
Low Load LO LOAD CKT #!

+ 0.5 Amp
High GFEP HI GFEP CKT #!

-5 mA
Abnormal

!

Operation Abnormal OP CKT #!

ler is not calling for heat but there is current present on the line or
controller is calling for heat but there is no current on the line.

Important Note:

Please go to Page 29 to see Wiring of Alarms to FACP
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Dimensions

Fiberglass
Enclosure

ITC-FS Controller

Mo unting <« W —> — D —»
Brackets ¢
- S - ( ) (
1
E M o0 O O
| Heatsic | $ B °© oo
I

—>
==

Heat Sink

r |
00oog o
\\ JI F -\ —_— ) \_
Wall Mount Brackets
REFERENCE ONLY — WALL MOUNT LAYOUT
8 oxN MAXIMUM #10 STUD
S S2
o

' 8.750/ 10.625 —— 3|
-000 5 | (22.2/27.0) (L

8.250/10.188

(210/25.9)
218
/‘¢(0.55)
390
?; %(0.99)
875 (2.2)

| ¥ o Y
10.000 /11.813| © ©

(25.4/30.0)

e

Dimensions are given for both enclosure types: Fiberlgass

Wall Mount Bracket Dimensions are in Inches (cm)

21



Default Settings

Below is the ITC-FS parameter settings chart organized by Menu Screen. It includes the default, minimum, maxi-
mum and / or the range of settings, where applicable.

The chart is for either 1 or 2 circuit units.

Parameter Defaults, Min., Max. & Range & User Settings

Screen Menu & Parameter

3. Temperature Menu

Default

Min.

Max.

Also

User Settings

Temp Setpoint 1 40°F 35°F 75°F

Lo Temp Alarm 1 35°F 20°F 150°F

Hi Temp Alarm 1 35°F 20°F 150°F

Temp Setpoint 2 45°F 35°F 75°F

Lo Temp Alarm 2 40°F 20°F 150°F

Hi Temp Alarm 2 150°F 20°F 150°F

4. Current Menu Default Min. Max. Also User Settings
Low Current Alarm 1 0.1A 0.1A 50.0A Off

Hi Current Alarm 1 40.0A 0.1A 50.0A Off

GFEP Setpoint 1 30 mA 30 mA 150 mA

GFEP Alarm/Trip 1 Alarm Only | Alarm Only, Alarm & Trip; Latching & Non Latching
Low Current Alarm 2 0.1A 0.1A 50.0A Off

Hi Current Alarm 2 40.0 A 0.1A 50.0A Off

GFEP Setpoint 2 30 mA 30 mA 150 mA Off

GFEP Alarm/Trip 2 Alarm Only | Alarm Only, Alarm & Trip; Latching & Non Latching
5. Control Menu Default Min. Max. Also User Settings
Auto Control Mode 1 On / Off On / Off PID

Auto / Manual / Off 1 Auto 0 100 Off
Deadband 1 10 2 100

Autotune 1 Off Off On

Proportional Band 1 20 1 100

Integral 1 500 0 9999

Rate 1 1 0 500

Soft Start 1 On Off On

Manual Offset 1 500 0 1000

Auto Control Mode 2 On / Off On / Off PID

Auto / Manual / Off 2 Auto 0 100 Off
Deadband 2 10 2 100

Autotune 2 Off Off On

Proportional Band 2 20 1 100

Integral 2 500 0 9999

Rate 2 1 0 500

Soft Start 2 On Off On

Manual Offset 2 500 0 1000




Parameter Defaults, Min., Max. & Range & User Settings

Screen Menu & Parameter

6. Comms Menu Default Min. Max. Also User Settings
Baud Rate 9.6k 2.4k, 4.8k, 9.6k, 19.2k, 38.4k, 56.0k

Parity None Even Odd None

ModBus ID 1 1 255

IP Address Optional Feature

DHCP Use Use Do Not Use

7. Systems Menu Default Min. Max. Range User Settings
Firmware Version Current Firmware Version

Button Sound On Off On

Units Fahrenheit | Fahrenheit Celsius

Temperature Sensing 1 Single

Failed Sensor Output 1 50% 0% 100%

Failed Sensor Output 2 50% 0% 100%

Password Level 1

Password Level 2 Password Inputs

Password Level 3

Normally Normally Normally
Alarm State Closed Open Closed
Restore to Default Disabled | Up/ Down Up / Down
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Specifications

Input

Sensor Type

3-wire RTD, 100 Q PT, 0.00385 Q/Q/°C, 20 Q balanced lead wire

Number of Sensor Inputs

1 or 2 per Circuit

Sensing Configuration

Range: Single, Low, High, Average

Output

Power Switching

SSR

Number of Circuits

1or2

Capacity

24 Amps per Circuit (Breaker size shall be 30 Amps maximum per

circuit or 125% of anticipated load)

Control Types

PID Control mode must be set to Auto
Autotune On or Off
Proportional Band, (F) Range: 1 - 100
Integral (sec/repeat) Range: 0 - 9,999
Rate or Derivative, (seconds) Range: 0 - 500

Manual Offset

0 - 1000 (0% - 100%)

On/Off Control mode must be set to Auto
Dead band, (F) Range: 2 - 100
Manual Range: 0 - 100%

Soft Start, Current Clamping

Enable or Disable

Settings

Temperature Setpoint (PV)

Range: +35°F to +75°F

Range: +1°C to +23°C

Low Temperature Alarm

Range: +20°F to +150°F

Range: -6°C to +66°C

High Temperature Alarm

Range: +20°F to +150°F

Range: -6°C to +66°C

Low Current Alarm

Range: 0.1 A-50.0 A, Off

High Current Alarm

Range: 0.1 A-50.0 A, Off

GFEP

Range: 30mA — 150 mA, +/-2.5% of Span or +/- 3mA

GFEP Alarm Condition

Alarm Only or Alarm & Trip

Output on Sensor Failure

Mode Range: 0 — 100%, Bumpless Transfer to Manual Mode

Audible button depress

Range: On, Off

Security

3 Levels of password protected security

Alarm State

Normal Operation: Closed

Display, HMI, Indication

Display

3.5” 320 x 240 RGB Full color graphic TFT module

Human Interface

5 Capacitive Touch Input Buttons

LED Indication

Power (Green), Load (Amber), Alarm (Red) — Per Ckt
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Alarms

Alarm Types

Low & High Temperature, Low & High Current, High GFEP,
Sensor Failure, Abnormal Operation

Alarm Relays

1 x DC Alarm Output, 1.8 Amp, Customer Supplied 0 - 50 VDC
1 x AC Alarm Output, 1.8 Amp, Customer Supplied 12-240 VAC

Alarm Contact State

Mode Default Optional
Normal Operation Closed Open
Alarm Condition Open Closed
Power Off Open Open

Communications

ModBus RTU/RS485 (2 or 4 wire) & RTU/RS422
Baud Rate, Hz 2400, 4800, 9600, 19200, 38400, 56000
Parity Range: Even, Odd, None

ModBus ID Range: 1 - 255

DHCP Range: Use, Do Not Use

Operating & Environmental

Temperature -40°F to 104°F (-40°C to 40°C)
Humidity Relative Humidity 0% to 90%
Power Supply 100-277 Vac 50/60Hz
Protection IEC IP66

Enclosure Rating NEMA 4X FG

Approvals

UL/ Freeze Protection on Fire Suppression Systems UL
file Number: EX27939 (VGNJ)

Temperature Rating

T4
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Equipment Ratings

Voltage Rating: .....coevvvvveeinnnnns 100-277 VAC, 50/60 Hz
Current Rating: ......cccveviiniiieeenins 30 amps per Circuit
Number of CirCUItS ......cocveeeeiiiiiiee e, 1or2
Ambient Temperature Rating:.............. -40°F to +104°F
(-40°C to +40°C)

Altitude Rating:......ccccceeeeeenn. Fully rated up to 6,500 Ft
(2,000 Meters)

VA consumption rating on electronics................ 6.0 VA

The electronics are protected by a 0.5 Amp 350 VAC
2AG fuse.

Maximum RTD output................ 1.25 volts, 7 milliamps
Pollution Rating ......ccceeeviiiiiiiiiiiiiiieeeeeeeeeee Degree 2
Over Voltage .....coooveeeeeiieieee e, Category IlI*

*Overvoltage note: Category Il is maintained only when a UL List-
ed VZCA type 2 surge protector is employed between the power
source and the ITC-FS unit. The surge protector must be rated
at 277 Vac (min) with a maximum surge protection rating of 2500
Vpk. Otherwise the ITC-FS is rated at overvoltage Category I
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Field Wiring

Considerations

Torque values for line/load wiring

Terminals: ..o 10-13 in/lbs.
(1.1-1.5 N-m)

Torque values for RTD 1 & 2 wiring

1ermMinalS: ... 6-8 in/lbs.
(.67-.90 N-m)

Torque values for shield grounding/alarm wiring
3-4 in/Ibs.
(-33-.45 N-m)

Terminal Block Gauge Range:
Line & Load ......cccuveeeeiiiieeeeeee, 6-18 AWG, Copper
Alarm & SENSOr.......coovviiiiieeieeieee e 12-24 AWG

Power Wire Rating

Max Load Min Breaker Size (AWG, 90°C)
40A 50A 8
30A 40A 10
20A 25A 12
15A 20A 14

Modbus Wiring
Considerations

Environmental influences such as EMI/RFI can com-
promise the communication signal. Properly designed
cables will minimize their influences.

RS485 Max Length.......cccceevviiiiieennns 2,500 ft. (800 m)

RS485 Wire Specification......... T1/E1/DSL compatible
Example Vendor .................. L-Com (www.L-com.com)
Vendor ITeM .....eeeevieii s TSC9928



Customer Wiring

Power, Heater, Alarms & Sensors
These connections are facilitated via the main ITC-FS Board(s)

ITC-FS Main and Standpipe Connection Points

RTD 2A RTD 2B
(Line sensor,  (Ambient sensor placed out of direct
Pipe Mounted)  sunlight and away from heat source)

MY Y SENSOR

L[|y INPUTS
pvc E R
o §®_ - Il | CIRCUIT 2
CERF T I
T A 51z
5]
e - - T T S = 5
e _ = o o 3 )
o| 3 sllellell2|z
Q
2| 3 wils|| S22
4 4 I I
ol ¢ AC INPUT
Q § I ® ® ® ® ® 100277 VAC
z) g BREAKER MUST BE 125%
a5 3] OF MAX. HEATER LOAD, BUT
| L NOT TO EXCEED 30 AVPS
[ —— i
GROUND
HEATER Low
— HEATER HIGH
| RTPC POWER
CONNECTION
L HEATER Low
= HEATING CABLE LOAD
(MAX 24 AMPS)
HEATER HIGH
= GROUND
RTD 1A RTD 1B S:zgw
(Line sensor, (Ambient sensor placed out of direct
Pipe Mounted)  sunlight and away from heat source)
Y Y SENSOR
L L INPUTS
i T T
com
= '5®_ ‘ : | ‘ | CIRCUIT 1
= _l
ox
EZ ® N B ol MAIN ITC-FS BOARD
i e
o o Al z [ =
=5
= & - T I 3 =z S
xE R _ [ 4 o o Q
o] sllellell2]|s
I wllglslle]e
gl ¢ P z AC INPUT
a E I ® ® ® ® ® 100277 VAC
gl g BREAKER MUST BE 125%
| I_ NOT TO EXCEED 30 AMPS
o L_—=IT=0®
[ 1
T
I
| ‘ /R ) HEATER Low
| \ pe — HeATER iGH
| ‘ ALARM |
RTPC POWER
| ‘ CONNECTION
! ¥ 1
ALARM = HEATING CABLE LOAD veaTNe it
OUTPUT Az AES) e il
TO FACP
GO TO PAGE 29 GROUND
TO SEE ADDITIONAL GRoono
INFORMATION WIRING e

DC ALARM TO FACP
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ITC-FS Branch with RTBC-FS

RTD 1A RTD 1B
(Line sensor,  (Ambient sensor placed out of direct

Pipe Mounted) sunlight and away from heat source) COoM COM
ry\m SENSOR + - |ReD + - |BLack
| 1 1Y INPUTS | WHITE rep! | ; RED BLACK ; [
1T ! I \

<O | . | N
p=roNk J (I CIRCUIT1 — | | |
a
£Z ® . b MAIN ITC-FS BOARD \ I \ I
) i B A | | \ \
cou ! ‘ | ‘ ‘ / / ‘ ‘ / :
et 1 | y e
o § F—-11—- | - 0 s || 1 L_ _ _ _
(T2 oo I Ellells|le % LN/LA TYPE RTD SENSOR AS-BM TYPE RTD SENSOR
o o) < E = I3} 0
3 3 wilel Sl a| <
é% % I z : AC INPUT
3l 8 l Q8] 8|8 100-277 VAC
HIEE BREAKER MUST BE 125%
7] 7] 1 ‘ ‘ OF MAX. HEATER LOAD, BUT
‘ L NOT TO EXCEED 30 AMPS
Lo ____J°Z2Q
r—— - l
‘ o ‘ GROUND
e
‘ ‘ HEATER LOW
| | ®® ®®
‘ ‘ DC — HEATER HIGH
‘ | |ALARM
‘ } RTBC-FS
‘ T POWER CONNECTION
| | r 1 THERMOSTAT
. + 1
ALARM = HEATING CABLE LOAD E
OUTPUT (MAX 30 AMPS) ]
TO FACP T HEATER LOW
CABOLE ‘
croo
GO TO PAGE 29 BRAD | r HEATER HIGH
TO SEE ADDITIONAL | oo
INFORMATION WIRING -
DC ALARM TO FACP 1
[
[ | comon | RTBCFS
‘ THERMOSTAT
‘ CONNECTIONS
. ®
RTD Wiring R—
L _goseo_ Q)
+ Com
. Red

White Red
(Type RTD Sensor)

+ Com
Black
Red Black

(AS-BM Type Sensor)
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Additional Alarm Wiring Information out to FACP

Option #1:. Customer adds a "dry contact' metallic relay stage to DC Alarm QOutput

Customer System | |TC-Fs

DC Alanm

Connactor 5 KSE.SOTE
SSR

reference

DC power
supply or

Option #2. Customer connects monitoring equipment directly to ITC-FS DC Alarm Contact

Customer System | |TC-Fs

D Alanm

Connector ‘%S)Tlﬂ
DC power
po Customer’s \ S5R
supply or Monitorin B
reference 3

Equipment

Customer Monitors the voltage at this point for the trouble
indication
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Communications
These connections are facilitated via the Display Board.

Modbus RTU/RS485 or /RS422 use the
Green Terminal Blocks (Detail Below)

RS485 2-Wire RS422 4-Wire
Must Jumper Use RX+, RX-, TX+ & TX-
(RX+/TX+) & (RX-/TX-)
RX+ RS4SSE
RX- 2 Wire | RS422
____________ I i
N/A /— 4 Wire
TX+ /

TX-
N/A

The lowest pin on the Green terminal blocks has no use

& All other Display Board connectors are for factory use
ONLY. Connection to these may damage the ITC-FS Unit
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Modbus Addendum

Modbus Serial Communications

The ITC-FS supports Modbus serial communications.
For a complete description of the Modbus protocol re-
fer to the description provided at http://www.modicon.
com/ or http://www.modbus.org/

Physical Layer

The Base address, bit rate and character format are
configured via menu interface.

Physical layer configuration settings possible are:

Data rate: 2400, 4800, 9600 (default), 19200,
38400, 56000 bps
Parity: None (default), Even, Odd

Character format: Always 8 bits per character.

The transmitter must not start transmission until 3
character times have elapsed since reception of the
last character in a message, and must release the
transmission line within 3 character times of the last
character in a message.

Note: Three character times = 1.5ms at 19200, 3ms at
9600, 6ms at 4800, 12ms at 2400

Link Layer

A Query (or command) is transmitted from the Modbus
Master to the Modbus Slave. The slave instrument as-
sembles the reply to the master. All of the instruments
covered by this manual are slave devices, and cannot
act as a Modbus Master.

MODBUS
MASTER

SLAVE
INSTRUMENT

QUERY

RESPONSE

Figure 1. Modbus Link Layer
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A message for either a QUERY or RESPONSE is made
up of an inter-message gap followed by a sequence of
data characters. The inter-message gap is at least 3.5
data character times.

Data is encoded for each character as binary data,
transmitted LSB first.

For a QUERY the address field contains the address
of the slave destination. The slave address is given
together with the Function and Data fields by the Ap-
plication layer. The CRC is generated from the given
address, function and data characters.

For a RESPONSE the address field contains the ad-
dress of the responding slave. The Function and Data
fields are generated by the slave application. The CRC
is generated from the address, function and data char-
acters.

The standard MODBUS RTU CRC-16 calculation em-
ploying the polynomial 2'6+2'5+22+1 is used.

Inter- . CRC
Address | Function | Datan

message 1 char. | 1char. char. Check 2

gap char.

Device Addressing

The instrument is assigned a unique device address
by the user in the range 1 (default) to 255. To change
Modbus address, navigate to page 6 of the ITC-FS
Menu page and select “MODBUS ID” parameter. Use
Up and Down keys to change the value. This address
is used to recognize Modbus Queries intended for this
instrument. The instrument does not respond to Mod-
bus Queries that do not match the address that has
been assigned to it.

The instrument will also accept global Queries using
device address 0 no matter what device address is
assigned. No responses are returned for globally ad-
dressed Queries.



Description of Modbus Register Set
Modbus defines several function types; these instruments support the following types:

Table 1 - Modbus Function Code Set

03
04
06
16

Read Holding Registers

Read Input Registers

Write Single Holding Register
Write Multiple Holding Registers

Input Registers
Table 2 - ITC-FS 1&2 Circuit Input Registers

30000
30001
30002

30003

30004
30005
30006
30007

30008

30009
30010
30011
30012
30013
30014
30015
30016
30017
30018
30019

Sensed Temperature Ckt 1
Setpoint Ckt 1

Sensed ground fault current on Ckt 1

Sensed load on Ckt 1 (expressed as integer
number ion tenths of Amp e.g. 154 = 15.4 Amp)

Control Output Command on Ckt 1
Sensed Temperature on Ckt 2
Setpoint circuit 2

Sensed ground fault current on Ckt 2

Sensed load on Ckt 2 (expressed as integer
number ion tenths of Amp e.g. 154 = 15.4 Amp)

Control Output Command on Ckt 2
Sensed Ambient Temperature
Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Firmware ver CPU 1

Firmware ver CPU 2
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Sensed Temperature Circuitl 1
Setpoint Circuit 1

Sensed ground fault current on circuit 1

Sensed load on circuit 1 (expressed as integer
number ion tenths of Amp e.g. 154 = 15.4 Amp)

Control Output Command on Circuit 1
Sensed Temperature on Circuit 2
Setpoint circuit 2

Sensed ground fault current on circuit 2

Sensed load on circuit 2 (expressed as integer
number ion tenths of Amp e.g. 154 = 15.4 Amp)

Control Output Command on Circuit 2

Sensed Ambient Temperature



Holding Registers
Table 3 - ITC-FS 1&2 Circuit Holding Registers

e s B I S

40000 Units 0°F; 1°C
40001 Setpoint Circuit 1 -80-1100 Expressed as an integer number
40002 Setpoint Circuit 2 -80-1100 Expressed as an integer number
40003 Control Mode for Circuit 1 0-1 0=PID; 1=ON/OFF
40004 Control Mode for Circuit 2 0-1 0=PID; 1=ON/OFF
40005 Deadband 1 0-10 Expressed as an integer number
40006 Deadband 2 0-10 Expressed as an integer number
_ Expressed as an integer number e.g 50= 50%
40007 Commanded Power Ckt 1 0-100 and 101 (101= Circuit in AUTO mode)
_ Expressed as an integer number e.g 50= 50%

40008 Commanded Power Ckt 2 0-100 and 101... (101= Circuit in AUTO mode)
40009 Hi Temp Alarm for Ckt 1 -80 - 1150 Expressed as an integer number
40010 Hi Temp Alarm for Ckt 2 -80 - 1100 Expressed as an integer number

Bit state: 1 -alarm , 0 -no alarm

Bit # 1 - Sensor 1A Error

Bit #2 - Hi Temp Ckt 1 Alarm

Bit #3 - Lo Temp Ckt1 Alarm
40011 Alarm Register Ckt 1 0 Bit #4 - GFEP Ckt 1 Alarm

Bit #5 - Lo Current Ckt1 Alarm

Bit #6 - Hi Current Ckt1 Alarm

Bit #7 - Reserved

Bit #8 - Sensor 1B Error

Bit state: 1 -alarm , 0 -no alarm

Bit # 1 - Sensor 2A Error

Bit #2 - Hi Temp Ckt 2 Alarm

Bit #3 - Lo Temp Ckt2 Alarm
40012 Alarm Register Ckt 2 0 Bit #4 - GFEP Ckt 2 Alarm

Bit #5 - Lo Current Ckt2 Alarm

Bit #6 - Hi Current Ckt2 Alarm

Bit #7 - Reserved

Bit #8 - Sensor 2B Error
40013 Proportional Band Ckt 1 1-100 Expressed as an integer number
40014 Proportional Band Ckt 2 0-100 Expressed as an integer number
40015 Integral for Ckt 1 0-100 Expressed as an integer number
40016 Integral for Circuit 2 1-100 Expressed as an integer number
40017 Derivative for Ckt 1 0-500 Expressed as an integer number
40018 Derivative for Ckt 2 0-500 Expressed as an integer number
40019 L Voo Al IiEEiele -80 - 1150 Expressed as an integer number

for Ckt 1
40020 Lo i A Iliresiele -80 - 1150 Expressed as an integer number
for Ckt 2

0- 240

1-480
40021 Baudrate 0-4 2 - 9600 (default)

3 - 38400

4 - 56000"
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40022

40023
40024

40025

40026

40027

40028

40029

40030

40031

40032

40033

40034

40035

40036

40037

40038

40039

40040
40041

Parity

Modbus Slave Address
Reserved

GFEP Alarm Threshold for
Ckt 1

Low Current Alarm for Ckt 1

HI Current alarm for Ckt 1

GFEP Alarm behavior Ckt 1

Reserved

GFEP Hi Alarm Threshold for
Circuit 2

Low Current Alarm for
Circuit 2

HI Current alarm for Circuit 2
Soft Start Circuit 1

Soft Start Circuit 2

GFEP Alarm behavior Ckt 2

Reserved

Temperature sensing (Circuit 2)

Default output 1

Default output 2

Reserved
Reserved

0-2

0-255

30-150

0.0-100.0

0.0-100.0

0-3

30-150

1.0-100.0

0.0-100.0

0-1

0-1

0-3

Reserved

3-5

0-100%

0-100%
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0 - NONE
1 - EVEN
2-0DD

Expressed as an integer number

Expressed as an integer number
(in mA e.g. 75 = 75mA)

Expressed as an integer number in tenths of
Amp (e.g. 250 = 25.0 Amp)

Expressed as an integer number in tenths of
Amp (e.g. 250 = 25.0 Amp)

0 - Alarm Only, non latching

1 - Alarm and Trip, non latching
2 - Alarm and Trip, Latching

3 - Alarm Only, Latching

Expressed as an integer number
(in mA e.g. 75 = 75mA)

Expressed as an integer number in tenths of
Amp (e.g. 250 = 25.0 Amp)

Expressed as an integer number in tenths of
Amp (e.g. 250 = 25.0 Amp)

0 - No
1-Yes

0 - No
1-Yes

0 - Alarm Only, non latching

1 - Alarm and Trip, non latching
2 - Alarm and Trip, Latching

3 - Alarm Only, Latching

Reserved

3- Controller will use sensor 2A for line sensing
and sensor 2B for ambient sensing to control
ckt 2

4- Controller will use sensor 2A (line sensing)
and 1B(ambient sensing) to control ckt # 2

5 — Controller will use sensor 1A and 1B to
control ckt 2.

Expressed as an integer number
(e.g. 75 =75%)

Expressed as an integer number
(e.9. 75 = 75%)



Service Contact
Information

Chromalox is a global supplier, providing the highest  For application questions, you can:

level of customer support. If you should have questions 4 G4l one of our application engineers for personal
concerning your inteliTRACE™ ITC-FS Controller or assistance at 1-888-996-9258.

need information, you may contact Chromalox at: o ) ) )
2. Visit the technical reference section of our website

at www.chromalox.com for downloadable manuals

in PDF format.
Corporate Headquarters
Chromalox, Inc.

103 Gamma Drive
Pittsburgh, PA 15238
Phone: (412) 967-3800

Customer Service Hotline: 1-800-443-2640
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Limited Warranty:
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