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CHAPTER

1 ABOUT THIS GUIDE

Abstract

This document provides descriptions and procedures for the
Installation, Configuration, Operation, and Troubleshooting of your
controller.

Revision history

Revision Date :Zl}jocument Description
1.0 November |51-52-25- | Initial release of this document
2020 157
2.0 December |51-52-25- [Added maximum digits for PV and SP display
2020 157
3.0 March 51-52-25- [ Implemented Modbus function
2021 157
4.0 March 51-52-25- | Added TPSC, PP and Slidewire
2021 157
50 June 2022 |51-52-25- |[Added firmware upgrade via BLE app and PIE
157 tool configuration

Special Terms

The following table lists those symbols used in this document to
denote certain conditions.

Symbol Definition

PID Proportion Integration Differentiation
PIE Process Instrument Explorer

PV Process Variable

RTD Resistance Temperature Detector

11



Chapter 1 - About this guide

Symbol Definition

SP Setpoint

SPDT Single-Pole Double-Throw

SPDT Single-Pole Single-Throw

TC Thermocouple

TFT Thin Film Transistor

TPSC Three Position Step Control

UDC Universal Digital Controller
References

The following list identifies all documents that may be sources of
reference for material discussed in this publication.

® How to Apply Digital Instrumentation in Severe Electrical Noise
Environments: 51-52-05-01
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CHAPTER

INTRODUCTION

Overview

Function

UDC2800 is a microprocessor-based stand-alone controller. It a high
degree of functionality and operating simplicity in a 1/4 DIN size
controller. This instrument is an ideal controller for regulating
temperature and other process variables in numerous heating and
cooling applications.

UDC2800 monitors and controls temperatures and other variables in
applications for industrial process control.

Features

® 2 Universal Analog Inputs

® 0.15% Accuracy

® Fast scanning rate (100ms)

= Up to 4 Output Types

® 2 Digital Inputs

® Math Functions

® Ethernet and Modbus communication

® Bluetooth configuration on mobile device

= NEMAA4X and IP66 front face protection
NEMA and IP are certified by CSA.

= 4 DIN Size

= Jumper free configuration

13
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Easy to read displays

Bright display with prompts in English make the operator interface
easy to read, understand, and operate. Simple keystrokes let you set
operating parameters that meet your process control needs.

Analog Inputs

UDC2800 has two analog inputs with a typical accuracy of +0.15% of
full-scale input and a typical resolution of 16 bits. Both analog inputs
are sampled ten times per second (every 100 ms).

The first, or Process Variable input, can be one of the various
thermocouple, RTD or linear actuations. Linear actuations have
thermocouple and RTD transmitter characterization capability as a
standard feature. Linear actuations also have square root capability.

The optional second input is isolated and accepts the same
actuations as input one, or it provides the Slidewire input for Position
Proportional control.

All actuations and characterizations are keyboard configurable. Cold
junction compensation is provided for thermocouple type inputs.
Upscale, downscale or failsafe sensor break protection is keyboard
configurable. A configurable digital filter of O to 120 seconds
provides input signal damping.

Thermocouple Health - In addition to the standard configurable
upscale, downscale or failsafe output burnout selections, the
condition of the thermocouple can be monitored to determine if it is
good, failing or in danger of imminent failure.
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Math Function

Algorithm—A pre-configured algorithm is available for easy
implementation. This includes the capability of using a Ratio and
Bias with any input. You can select from the following menu:

Feedforward Summer—Uses either input, followed by a Ratio/Bias
calculation, summed directly with the computed PID output value
to provide a resultant output to the final control element
(standard feature).

Weighted Average —Computes the weighted average of a PV or SP
for the control algorithm from two inputs (standard feature).

Feedforward Multiplier—Uses any input, multiplied by the
calculated PID output to provide a resultant output which is sent
to the final control element (standard feature).

Summer/Subtractor—Will add or subtract inputs with the result
used as the derived PV.

Multiplier/Divider—Uses the analog inputs to calculate a derived
PV. Available with or without Square Root.

Input High/Low Select—Specifies the PV input as the higher or
lower of the two inputs.

Digital Inputs

Two' isolated digital inputs are provided for remote dry contact
closure to select one of the following actions.

Note 1: The second Current Output and the second Digital Input are
mutually exclusive. Selection is made via a keyboard entry.

Manual control mode
Local setpoint 1, 2, 3, 4
Direct controller action
Hold SP Ramp/Program
Select PID set 2, 3

PV = Input2

ReRun - SP Ramp/Program
Run - SP Ramp/Program

External program reset

15
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Disable PID integral action
Manual mode, failsafe output
Disable keyboard

Output 1 = Fixed value

Start Timer

Auto/Manual Station

Initiate Tuning

Initiate PV Hot Start

Qutput 1 tracks Input 2

To Remote Setpoint

PID reset feedback via Input 2
To Purge

Low Fire

Purge AUX

To Latching Manual Mode
PV Hold

Also, the digital inputs can allow one of the following selections to be
combined with one of the above selections.

Select PID set 2

Direct controller action
Local setpoint 1, 2, 3, 4
Disable Accutune

To Run - SP Ramp/Program

Outputs

Output Types - UDC2800 may have up to four outputs made up of the
following output types:

Current Outputs (4-20 or 0-20 mA)
Electromechanical Relays (5 amps)
Dual Electromechanical Relays (2 amps)

Open Collector Qutputs (Transmitter Power)
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Alarms

One or two electromechanical alarm relays are available to activate
external equipment when preset alarm setpoints are reached. Each of
the two alarms can be set to monitor two independent setpoints.
Each alarm setpoint can be either high or low alarm. The alarm type
can be selected to be either of the inputs, the Process Variable,
Deviation, Qutput, Shed fromm communications, PV rate of change, or
to alarm on manual mode activation or a Current Output Open
failure. It can also be used as an On or Off event at the beginning or
end of a Ramp/Soak segment. The alarm hysteresis is configurable
from O to 100% of range.

® Alarms can be configured as latching or non-latching.

® Alarm blocking is also available which allows start-up without
alarm energized until after it first reaches the operating region.

® PV rate of change alarm.
B | oop break alarm.
® Timer output reset.

® Diagnostic Alarm

Communications

A communications link is provided between UDC2800 and a host
computer or PLC via the RS485 Modbus® RTU (optional) or Ethernet
TCP/IP (optional) communications option. A Bluetooth
communication link is also available allowing a non-intrusive
configuration of the instrument.

17
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Miscellaneous Features

Auxiliary Output*(optional): Either or both of the two current outputs
can function as an Auxiliary Output which can be scaled from 0-20
mA or 4-20 mA for O to 100% for any range. It can be configured to
represent Input 1, Input 2, PV, active Setpoint, Local SP1, Deviation,
or the Control Output.

Transmitter Power: This output provides up to 28 volts DC to power a
2-wire transmitter (it requires the use of Open Collector OQutput
(Transmitter Power Output) selection or the Auxiliary Output).

Four Local and one Remote Setpoints: Can be configured to provide four
Local and one Remote Setpoints, which are selectable either via the
keyboard or by Digital Input.

Universal Switching Power: Operates on any line voltage from 90 to 264
Vac 50/60 Hz without jumpers. 24 Vac/dc instrument power,
powered by a power supply which provides double/reinforce
insulation or Safety Extra-low Voltage Circuit (SELV) Input, is
available as an option.

Timer: This standard feature provides a configurable time period of O
to 99 hours, 59 minutes or units of minutes and seconds. It can be
started via the keyboard, alarm 2, or by a digital input. The timer
output is Alarm 1, which energizes at the end of the Timer Period.
Alarm 1 can be automatically reset. The Timer Period can be changed
between each batch. Status is shown on the lower display.

Moisture Protection: The NEMA4X and IP66 rated front face permits
use in applications where it may be subjected to moisture, dust, or
hose-down conditions.

Setpoint Ramp/Soak Programming (Optional): Enables you to use 8
programs and store 4 Ramp and 4 Soak segments per program.
Program can be linked up to 64 segments. Run or Hold of program is
keyboard or remote digital switch selectable.

Setpoint Rate: Lets you define a ramp rate to be applied to any local
setpoint change. A separate upscale or downscale rate is
configurable. A single setpoint ramp is also available as an
alternative.

CE Mark: Conformity with Radio Equipment Directive 2014/53/EU.
Radio Compliance information:

Federal Communications Commission (FCC) contains FCC ID:
2AVFQ-MCUDISP;

Industry Canada (IC) contains IC: 25762-MCUDISP.
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Approval Body Options:
CE, FCC, IC (Standard);

UL Listed (Optional): UL61010-1, 3rd Edition. UL61010-2-201, 2nd
Edition;

CSA Certified (Optional): CAN/CSA-C22.2 No. 61010-1-12+AMD1

Four Sets of Tuning Constants - Four sets of PID parameters can be
configured for each loop and automatically or keyboard selected.

Data Security: Five levels of keyboard security protect tuning,
configuration, and calibration data, accessed by a configurable 4-
digit code. Nonvolatile EEPROM memory assures data integrity
during loss of power.

Diagnostic/Failsafe Outputs: Continuous diagnostic routines detect
failure modes, trigger a failsafe output value and identify the failure
to minimize troubleshooting time.

High Noise Immunity: The controller is designed to provide reliable,
error-free performance in industrial environments that often affect
highly noise-sensitive digital equipment.

Accutune III™: This standard feature provides a truly plug and play
tuning algorithm, which will, at the touch of a button or through a
digital input, accurately identify and tune any process including
those with deadtime and integrating processes. This speeds up and
simplifies start-up plus allows retuning at any setpoint. The
algorithm used is an improved version of the Accutune [ITM
algorithm found on earlier controllers. Two possibilities are now
offered when tuning your process: Fast Tune and Slow Tune.

Fast Tune: will tune the process in such a way that the temp is
reached faster, a slight overshoot will be allowed.

Slow Tune: will minimize overshoot, but it will take more time for the
process temperature to reach the target setpoint.

Heat/Cool (Duplex Tune): will automatically tune both the heating and
cooling sides of the process.

Fuzzy Logic: This standard feature uses fuzzy logic to suppress
process variable overshoot due to SP changes or externally induced
process disturbances. It operates independently from Accutune Il
tuning. It does not change the PID constants, but temporarily
modifies the internal controller response to suppress overshoot. This
allows more aggressive tuning to co-exist with smooth PV response.
It can be enabled or disabled depending on the application or the
control criteria.

19
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Operator Interface

Function of Displays

Figure 2-1: Function of Displays

Honeywell

- | PV _72:;5.{1518 () 3’2 | 1

8 2

9 3
4

10 5

11

Lower Man
Setup Function - v Display Auto

Run/Hald

Table 2-1: Function of Displays

Item  Description

1 Upper display shows Process Variable value (maximum 10 digits including
decimal point, eg. -XXXX.X). Its unit can be F, C or none.

2 Middle display shows working Setpoint and its value (maximum 10 digits
including decimal point, eg. -XXXX.X).

SP = Local Setpoint 1

2SP = Local Setpoint 2
3SP = Local Setpoint 3
4SP = Local Setpoint 4

RSP = Remote Setpoint

3 Bar display shows Process Variable, Setpoint and Qutput from top to bottom in

20
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Item Description

percent of bar chart.

£ Diagnostics display shows diagnostic messages. See Diagnostic Messages for
more information.

5 Lower display shows key-selected operating parameters such as Output,
Setpoints, Inputs, Deviation, active Tuning Parameter Set, Timer status, or
minutes remaining in a setpoint ramp.

See Viewing the operating parameters for mare infarmation.

Indicates control mode either Manual or Auto.

Alarm 1 and/or Alarm 2 annunciations.

Digital Input 1 and/or 2 annunciations.

Ol o] Nl D

Control Relay 1 and/or 2 annunciations.

10 Modbus, or Ethernet communication status annunciation.

Modbus: 9l

Ethernet: o

Grey: The function is disabled.

White: The function is enabled, but the connection is not established.
Blinking: The function is enabled, and the connection is established.
Red: The function has errors.

No icon: No communication board inserted, or the inserted board does not
have communication feature.

11 Bluetooth communication status annunciation.

Grey: The function is disabled.

White: The function is enabled, but the connection is not established.
Blue: The function is enabled, and the connection is established.

Blinking: The function is enabled, and the connection is established, and the
controller is communicating with a mobile device.

Red: The function has errors.

21
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Function of Keys

Figure 2-2: Function of Keys

Honeywell

" PYV_7235448832

0.1

Lower Man
Selup Function Display Auto

Table 2-2: Function of Keys

Item  Description

1 NEMA4X and IP66 screw attachment (each corner).

2 Bluetooth transmitter

Enables to configure and operate controllers from mobility devices (mobile
phones and tablet PCs), and download/upload the complete device
configuration.

3 Setup key
« When in the main screen, press it to enter in the setup screen.

* When in the setup screen, it is used to scrolls through the configuration set

22
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Item Description

up groups.

4 Function key

Selects functions within each configuration group.

« When in the main screen, press it to select next setpoint source from LP1,
LP2, LP3, LP4 and RSP.

* When in the setup screen. The first press will set the focus to the Function
Group, and the subsequent presses used to navigate between Function
Group and Option Group.

e When in the setup screen and the focus in on the Option Group, press it to
leave the focus from the Option Group, and also immediately save the
changes user made on the Option Group.

5 Increment key

Increases setpoint or output value. Increases the configuration values or
changes functions in Configuration mode groups.

6 Decrement key

Decreases setpoint or output value. Decreases the configuration values or
changes functions in Configuration mode groups.

7 Lower Display key

Returns Controller to normal display from the setup screen. Toggles various
operating parameters for display.

* When in the main screen, the first press of Lower Display key will set the
focus to the Lower Display area of the main screen. The subsequent presses
will select the next item from the Lower Display choices list.

« When in the setup screen, press it to leave the setup screen and return back
to the main screen.

8 Man Auto key

Selects Manual or Auto mode.

« When in the main screen, press it to toggle between Manual and Auto
control mode.

23
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Item  Description

* When the controller is in the Slave mode (controller is controlled from
communication and the Shed Timer in non-zero), press it to put the
controller into Emergency mode in which local user can take over the output
value from the front panel. Press the key again will leave the Emergency
mode.

3+4 When in the main screen, press this combination will enter the display and
keypad self-testing mode.

3+5 Enables Run/Hold of the SP Ramp or Program plus Timer start.

When Setpoint Ramp/Program is enabled, press Setup and Increment keys at
the same time to toggle the Run/Hold state of current running ramp or
program.

5+6 | When editing numerical values in main or setup screen, holding both
Increment and Decrement keys will cause the current editable digit move one
step left.

NOTE: The default password for the UDC device is 1234. It is recommended to
change the password after the first login.

PC Software and Mobile Device App

The controller can be configured via a Honeywell EasySet or PC
software. Honeywell EasySet is running on a Mobile Device, and PC
software is running on a Desktop or a laptop computer.

The following communication types are available on UDC2800.
® Bluetooth (Standard / App)
See Configuration Tool via Bluetooth for more information.

® RS485 (Optional / Software)

See Standard Modbus Read, Write and Override Parameters for
more information.

® Ethernet (Optional / Software)

See Standard Modbus Read, Write and Override Parameters for
more information.

24
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Configuration Tool via Bluetooth

Overview

This configuration tool (Honeywell EasySet) lets you configure your
instrument on a Mobile Device via Bluetooth. It is available to detect
and connect controllers within 3 meters. This app can be installed on
I0S 12.0 or higher operating system. See Configuration via
Honeywell EasySet for more information.

Figure 2-3: Screen capture of Honeywell EasySet running on a Mobile
Device

uDC2800

MODE =17

Auto 50
ALARM LSP2

1 2 60
ol out

1 2 %

88.0 °

Do

1 2

Field Calib Fail(1/1)

Features

® Create configurations with the application (Honeywell EasySet)
running on a Mobile Device.

® Create / edit configurations online or offline, and download to
controller later.

® This software is available in English.

25
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Bluetooth communications

The Bluetooth connection provides a non-intrusive wireless
connection with the instrument and maintains NEMA4X and |IP66
integrity.

No need to get access to the back of the controller to communicate
with the instrument, no need to take your screwdriver to wire the
communication cable, no wiring mistake possible. You can now
duplicate an instrument's configuration, upload or download a new
configuration in a matter of seconds, just by connecting your mobile
device to instrument through Bluetooth.

Connect & Upload: It takes less than 2 seconds to upload configuration
from an instrument. You can then save the configuration file onto
your mobile device for review, modification or archiving.

Furthermore, the software and app also give you important
maintenance information on the controller: instantly, get information
on the current operating parameters, digital inputs and alarm status,
identify internal or analog input problems.

Questions: What if | have several controllers on the same panel? How
can | be sure | am communicating with the correct one?

Answer: The Bluetooth is normally "off". You activate the Bluetooth on
a particular controller by pressing any key. Once activated, you can
pair with the controller. If a controller has been connected, the
Bluetooth status mark will show on the screen. Each controller may
also be assigned a different Bluetooth ID.

NOTE: The UDC device's Bluetooth ID appears in the
communications group on the controller screen.

CE Conformity (Europe)

26

This product is in conformity with Radio Equipment Directive
2014/53/EU. Conformity of this product with any other “CE Mark”
Directive(s) shall not be assumed.

Product Classification: Class I: Permanently connected, panel-
mounted Industrial Control Equipment with protective earthing
(grounding) (EN61010-1).

Enclosure Rating: This controller must be panel-mounted with the rear
terminals enclosed within the panel. The front panel of the controller
is rated at NEMA4X and IP66 when properly installed.
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Installation Category (Overvoltage Category) : Category Il (EN61010-1)
Energy-consuming equipment supplied from the fixed Installation.
Local level appliances, and Industrial Control Equipment

Pollution Degree: Pollution Degree 2. Normally non-conductive
pollution with occasional conductivity caused by condensation. (Ref.
IEC 664-1)

EMC Classification: Group 1, Class A, ISM Equipment (EN61326-1,
emissions), Industrial Equipment (EN61326-1, immunity)

Method of EMC Assessment: Technical File (TF)

Deviation from the installation conditions specified in this manual,
and the special conditions for CE conformity in Subsection 2.1, may
invalidate this product’s conformity with the Low Voltage and EMC
Directives.

ATTENTION: The emission limits of EN61326 are designed to
provide reasonable protection against harmful interference
when this equipment is operated in an industrial environment.
Operation of this equipment in a residential area may cause
harmful interference. This equipment generates, uses, and can
radiate radio frequency energy and may cause interference to
radio and television reception when the equipment is used
closer than 30 meters (98 feet) to the antenna(e). In special
cases, when highly susceptible apparatus is used in close
proximity, the user may have to employ additional mitigating
measures to further reduce the electromagnetic emissions of
this equipment.

WARNING: If this equipment is used in a manner not specified by
the manufacturer, the protection provided by the equipment may
be impaired.
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North America

FCC

Installation Category (Overvoltage Category): Category Il (EN61010-1)
Pollution Degree: Pollution Degree 2: Normally non-conductive
pollution with occasional conductivity caused by condensation. (Ref.
IEC 664-1)

WARNING: If this equipment is used in a manner not specified by
the manufacturer, the protection provided by the equipment may
be impaired.

Radio Compliance information: Federal Communications Commission
(FCC) contains FCC ID: 2AVFQ-MCUDISP Industry Canada(lC)
contains IC: 25762-MCUDISP.

This device complies with Part 15 of the FCC Rules / Innovation,
Science and Economic Development Canada’s licence-exempt RSS
(s). Operation is subject to the following two conditions:

1. This device may not cause harmful interference.

2. This device must accept any interference received, including
interference that may cause undesired operation.

L’émetteur/récepteur exempt de licence contenu dans le présent
appareil est conforme aux CNR d’Innovation, Sciences et
Développement économique Canada applicables aux appareils radio
exempts de licence. L'exploitation est autorisée aux deux conditions
suivantes:

1. L’appareil ne doit pas produire de brouillage.

2. L’appareil doit accepter tout brouillage radioélectrique subi,
meéme si le brouillage est susceptible d’en compromettre le
fonctionnement.

Changes or modifications not expressly approved by the party
responsible for compliance could void the user's authority to operate
the equipment.

This equipment has been tested and found to comply with the limits
for a Class B digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against
harmful interference in a residential installation. This equipment
generates uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause
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harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation.
If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

® Reorient or relocate the receiving antenna.
® |ncrease the separation between the equipment and receiver.

® Connect the equipment into an outlet on a circuit different from
that to which the receiver is connected.

® Consult the dealer or an experienced radio/TV technician for help.

Under Industry Canada regulations, this radio transmitter may only
operate using an antenna of a type and maximum (or lesser) gain
approved for the transmitter by Industry Canada. To reduce potential
radio interference to other users, the antenna type and its gain
should be so chosen that the equivalent isotropically radiated power
(e.i.r.p.) is not more than that necessary for successful
communication.

Conformément a la réglementation d'Industrie Canada, le présent
emetteur radio peut fonctionner avec une antenne d'un type et d'un
gain maximal (ou inférieur) approuvé 2 pour l'émetteur par Industrie
Canada. Dans le but de réduire les risques de brouillage
radioélectrique a l'intention des autres utilisateurs, il faut choisir le
type d'antenne et son gain de sorte que la puissance isotrope
rayonnée équivalente (p.i.r.e.) ne dépasse pas l'intensité nécessaire a
l'établissement d'une communication satisfaisante.
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What's in this section?

The following topics are covered in this section.
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Overview

Introduction

UDCZ2800 installation consists of mounting and wiring the controller
according to the instructions given in this section. Read the pre-
installation information, check the model number interpretation, and
become familiar with your model selections, then proceed with
installation.

NOTE: Trained service personnel is required to install the
product.

Pre-installation information

If the controller has not been removed from its shipping carton,
inspect the carton for damage then remove the controller.

B |nspect the unit for any obvious shipping damage and report any
damage due to transit to the carrier.

® Make sure a bag containing mounting hardware is included in the
carton with the controller.

B Check that the model number shown on the inside of the case
agrees with what you have ordered.

Condensed Specifications

Honeywell recommends that you review and adhere to the operating
limits listed in the table below when you install your controller.

Table 3-1: Condensed Specifications

Specifications

Analog Inputs
(One or Two)

Accuracy:

e +0.15% of full scale typical (+ 1 digit for display)
e Can be field calibrated to + 0.05% of full scale typical
¢ 16-bit resolution typical

Sampling Rate: Both inputs are sampled ten times per second
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Specifications

Temperature Stability: + 0.01% of Full Scale span / °C change-
typical

Input Impedance:

e 0-20/ 4-20 Milliampere Input: 250 ohms
» All Others: 10 megohms

Maximum Lead Wire Resistance:

* Thermocouples: 50 ohms/leg
¢ 100 ohm, 200 ohm and 500 ohm RTD: 100 ohms/leg
¢ 100 ohm Low RTD: 10 ohms/leg

Slidewire Inputs for Position Proportional Control:

100 ohms minimum to 1000 ohms maximum

Analog Input Burnout Selections: Upscale, Downscale, No Failsafe or None
Signal Failure . _ ‘ ‘
Operation Thermocouple Health: Good, Failing, Failure Imminent or Failed

Failsafe Output Level: Configurable 0O-100% of Output range

Analog Input Filter | Software: Single pole lowpass section with selectable time
constants, off to 120 seconds, available on both analog inputs.

Stray Rejection Common Mode:

AC (50 or 60 Hz): 120 dB (with maximum source impedance of
100 ohms) or + 1 LSB (least significant bit) whichever is greater
with line voltage applied.

DC: 120 dB (with maximum source impedance of 100 ohms) or a
+1 LSB whichever is greater with 120 Vdc applied.

DC (to 1 KHz): 80 dB (with maximum source of impedance of 100
ohms) or +1 LSB whichever is greater with 50 Vac applied.

Normal Mode:

AC (50 or 60 Hz): 60 dB (with 100 % span peak-to-peak
maximum)

Digital Inputs +30 Vdc source for external dry contacts or isolated solid state
(Two) (Optional) contacts. Digital Inputs are isolated from line power, earth ground,
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Specifications

analog inputs and all outputs except for the Second Current
Output.

On contact closure the controller will respond according to how
each digital input is configured. Opening the contact causes a
return to previous state.

The second Digital Input is mutually exclusive with the Second
Current Output.

Controller OQutput | Electromechanical Relays (One or Two)

Types
P Single-Pole Double-Throw (SPDT) contacts. Both Normally Open

and Normally Closed contacts are brought out to the rear
terminals. Internally socketed

¢ Resistive Load: 5 amps @ 125 Vac, 250 Vac or 30 Vdc
* Generaluse: 5 amps @ 125 Vac, 250 Vac (certified by UL)

* Inductive Load (cos@ = 0.4): 3amps @ 130 Vac or 250 Vac
« Motor: 1/6 H.P 125 Vac, 250 Vac.

Dual Electromechanical Relays

Two Single-Pole Single-Throw (SPST) relays. One Normally Closed
contact for each relay is brought out to the rear terminals. This
option takes the place of one of the above electromechanical
relays, and is especially useful for Time Duplex or Three Position
Step Control or Position Proportional Control applications.
Instruments with this option can have a total of 4 relays plus one
current output. Internally socketed

¢ Resistive Load: 2 amps @ 125 Vac, 250 Vac or 30 Vdc
¢ Generaluse: 5 amps @ 125 Vac, 250 Vac (certified by UL)

* Inductive Load (cos@ = 0.4): 1 amps @ 130 Vac or 250 Vac
Open Collector Outputs (One or Two)

Socketed assembly replacing a relay. Two types of load are
supported, resistive load and pilot duty load. Opto-isolated from all
other circuits except current output and not from each other.
Internally powered @ 28 Vdc (0O mA) ~ 24 Vdc (20 mA).

I NOTE: Applying an external power supply to this output will
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Specifications

I damage the instrument.

¢ Maximum Source Current: 20 mA
+ QOverload Protection: 25 mA

Current Qutputs (One or Two)

These outputs provide a 21 mA dc maximum into a negative or
positive grounded load or into a non-grounded load. Current
outputs are isolated from each other, line power, earth ground and
all inputs. Outputs can be easily configured via the keyboard for
either direct or reverse action and for either O to 20 mA or 4 to 20
mA without field calibration.

Either or both current outputs can be used in an Auxiliary Output
mode. This Auxiliary Output can be configured to represent Input,
PV, Setpoint, Deviation, or Control output. The range of an Auxiliary
Output can be scaled per the range of the selected variable and
can be set anywhere between O to 21 mA.

The Second Current Output is mutually exclusive with the second
Digital Input.

* Resolution: 16 bits over O to 21 mA

e Accuracy: 0.05% of full scale

* Temperature Stability: 0.01% F.S./°C

* Load Resistance: O to 1000 ohms

Alarm Qutputs One SPDT Electromechanical relay. A second alarm is available if
(Optional) the second control relay is not used for control purposes.

Up to four setpoints are independently set as high or low alarm,
two for each relay. Setpoint can be on any Input, Process Variable,
Deviation, Manual Mode, Failsafe, PV Rate, RSP Mode,
Communication Shed, or Qutput. A single adjustable hysteresis of
0.0 to 100.0% is provided. The alarm can also be set as an ON or
OFF event at the beginning of a Setpoint ramp/soak segment.

Alarm Relay Contacts Rating:

Resistive Load: 5 amps at 125 Vac or 250 Vac or 30 Vdc
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Specifications

RS485 Modbus Baud Rate: 4800, 9600,19,200 or 38,400 baud selectable

RTU

Communications | Pata Format: Floating point or integer
Interface Length of Link:

(Optional)

« 2000 ft (600 m) max. with Belden 9271 Twinax Cable and 120
ohm termination resistors

« 4000 ft. (1200 m) max. with Belden 8227 Twinax Cable and
100 ohm termination resistors

Link Characteristics: Two-wire (half-duplex), multi-drop Modbus
RTU protocol, 15 drops maximum or up to 31 drops for shorter link
length.

Ethernet TCP/IP Type: 10/100M Base-T
Communications

Length of Link: 330 ft. (100 m) maximum. Use Shielded twisted-

Interface ‘

(Optional) pair, Category 5e (STP CAT5e) Ethernet cable.
Link Characteristics: Four-wire plus shield, single drop, five hops
maximum
IP Address: |P Address is 10.0.0.2 as shipped from the Factory
Configuration: Ethernet parameters are configured via the Front
Panel.

RS485 and Host computer must allow a minimum of 20 milliseconds between

Ethernet Read transactions and a minimum of 200 milliseconds between

Transaction rates | Write transactions.

Bluetooth Type: Bluetooth
Communications _ ‘ _
(Standard) Length of Link: 10 ft. (3 m) maximum for mobile devices

Protocol: BLE 4.2

Controller Output | On-off or Time Proportional:

Algorithms
One relay or open collector output. Control action can be set for

direct or reverse.

Time Proportional Relay Resolution: 3 msec

On-off Duplex, Three Position Step Control, or Time Proportional
Duplex:
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Specifications

Two relays or open collector outputs. Control action can be set for
direct or reverse.

Time Proportional Relay Resolution: 3 msec

Current Proportional: A single 4-20 mA current output signal that
can be configured for direct or reverse action.

Current Proportional Duplex: This can be a single current output
can provide both heat and cool signals (4-12 mA cool, 12-20 mA
heat) or a combination of both current outputs with the First
Current Output providing the Heat output (Heat = 50 to 100% of
range) and Second Current Qutput providing the Cool output
(Cool =0 to 50% of range). Both are 4-20 mA signals that can be
set for direct or reverse action.

Position Proportional: Two SPDT electromechanical operate any
motor having a 100-ohm to 1000-ohm feedback slidewire.

Current/Time Duplex: Variation of time proportional duplex for
Heat/Cool applications. Time proportional output (heat or cool) is
a relay. Current proportional output (Heat or Cool) is a 4-20 mA
signal that can be fed into a negative or positive grounded load of
0 to 1000 ohms and is operational over 50% of range or the entire
range.

Digital Displays TFT LCD: A Thin Film Transistor (TFT) LCD screen is dedicated to
display process variable, setpoint, and output. Key selected
operating parameters can be shown in the lower area of the
screen. Alternate information displayed during configuration
mode.

Indicators Alarm Relay Status (Alarm 1 or 2)
Control Mode (Auto or Manual)
Temperature Units (F or C)
Active Set Point (m)

Control Relay Status (DO 1 or 2)
Digital Input Status (DI 1 and 2)

Communication Status (Bluetooth, Ethernet and Modbus)

Mode of Manual
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Specifications

Connections

Operation Automatic with Local Setpoint

Automatic with Remote Setpoint
Dimensions See Overall Dimensions for more information.
Mounting Panel-mounted, 4.5-inch (114 mm) depth
Wiring Screw terminals on the rear of the case.

See Wiring Diagrams for more information.

Power
Consumption

16 VA maximum (100 to 240 Vac)
12 VA maximum (24 Vac/dc)

Power Inrush
Current

1.84 A maximum for 5.25 ms (under operating conditions),
reducing to a maximum of 200 mA (100 to 240 Vac operation) or
312 mA (24 Vac/dc operation) after 8.42 ms.

CAUTION: When applying power to more than one
instrument, make sure that sufficient power is supplied.
Otherwise, the instruments may not start up normally due to
voltage drop from the inrush current.

Weight

3 lbs. (1.3 kg)

Isolation
(Functional)

AC Power(100~240VAC): Electrically isolated from all other inputs
and outputs to withstand a HIPOT potential of 3000 Vac for 60
seconds, from earth ground to withstand a HIPOT potential of
1500 Vac for 60 seconds per EN61010-1.

DC Power(24VDC/AC): Electrically isolated from all other inputs and
outputs and earth ground to withstand a HIPOT potential of 840
Vac for 60 seconds per EN61010-1.

Analog Inputs and Outputs, Digital Inputs and Outputs: Electrically
isolated from all other circuits to withstand a HIPOT potential of
1500 Vac for 60 seconds.

Relay Contacts: With a working voltage of 125/250 Vac, these are
electrically isolated from all other circuits to withstand a HIPOT
potential of 3000 Vac for 60 seconds per ENG61010-1.

Surge Withstand
Capability (SWC)

Immunity: ANSI/IEEE C37.90.1, Surge Withstand Capability (SWC)
(Formerly IEEE 472). Mains power input and relay contact outpus:
2.5 kV, Common Mode and Differential Mode. All other circuits: 1.0
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Specifications

kV, Common Mode and Differential Mode. The instrument is
capable of meeting these test levels with no component failures,
no reset, and no incorrect outputs.

Radio Frequency | Immunity: No effect on performance from a 5 W walkie-talkie
Interference (RFI) | operated at 151 or 450 MHz, one meter from the controller.

Environmental and Operating Conditions

Parameter Recommended Rated Operative Transportation
Limits and Storage

Ambient 25+3°C Oto55°C [Otob55°C -40to 66 °C
Temperature

77 +5°F 32to 131 |32to131°F |-40to151°F

o]
':

Relative Humidity |10 to 55* 5 to 90* 5 to 90* 5to 95*
Vibration:
Frequency (Hz) 0 1 5 20
Acceleration (g) 0 30 30 30

Mechanical Shock:

Acceleration (g) 0 1 5 20
Duration (ms) 0 30 30 30
Line Voltage (Vdc) [+24+1 24 216to264 |--

Line Voltage (Vac)

100 to 240 Vac 1201 100 to 240 |90 to 264 -

240+ 2 -
24 Vac 24+ 1 24 21.6to26.4 -
Frequency (Hz) 50+0.2 50 50+ 2 - -
(For Vac) 60+0.2 60 60+2 - -
Altitude 2000 meters

* The maximum moisture rating only applies up to 40 °C (104 °F). For higher
temperatures, the RH specification is derated to maintain constant moisture content.
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Model Number Interpretation

Introduction

Write your controller’'s model number in the spaces provided below
and circle the corresponding items in each table. This information
will also be useful when you wire your controller.

UDC2800 Universal Digital Controller Model Selection
Guide

The UDC2800 controller packs new powerful features while retaining
all the simplicity and flexibility of the industry standard UDC2500
controller including:

® Enhanced Display

® Bluetooth for configuring with Honeywell EasySet or Laptop
® PC Based Configuration Tools

® Ethernet Communications

® Two Analog Inputs

® Accutune lll, Fast/Slow, Heat/Cool

® Thermocouple Health Maonitoring

Instructions

Select the desired key number. The arrow to the right marks the
selection available.

Make the desired selections from Tables | through VI using the
column below the proper arrow. A dot (*) donates availability.
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Key Number

rKey Number - UDC2800 Single Loop Controller

Description Selection | Availability
Digital Controller for use with 100 to 240 Vac Power DC2800 l
Digital Controller for use with 24 Vac/dc power DC2900 l

(Table | - Specify Control Output and/or Alarms

Output #1 | Current Output (4 to 20 ma, O to 20 ma) C_ . .
Electro Mechanical Relay (5 Amp Form C) E_ g .
Open Collector transistor output T_ . .
Dual 2 Amp Relays (Both are Form A) R_ . .
(Heat/Cool Applications)

Qutput #2 No Additional Outputs or Alarms _0 ° .

and Alarm

#1 or One Alarm Relay Only _B . .

Alarms 1 E-M Relay (5 Amp Form C) Plus Alarm 1 (5 Amp | _E . .

and 2 Form C Relay)
Open Collector Plus Alarm 1 (5 Amp Form C _T ° .
Relay)

'Table Il - Communications and Software

Communications |[None O__ . .
Auxiliary Output/Digital Inputs (1 Aux and | 1 _ _ o o
1 Dlor2DD
RS-485 Modbus Plus Auxiliary 2__ ° °
Output/Digital Inputs
10/100M Base-T Ethernet (Modbus RTU) |3 __ . .
Plus Auxiliary Output/Digital Inputs

Software Standard Software _S_ . .
Standard S/W and Setpoint Program _F_ . .

Future options None __0 ° °
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(Table 111 - Input 1 and Input 2

Inputs)

Input 1 TC, RTD, mV, 0-5V, 1-5V, 0-10V | -

gsee Note LIS C RTD, mV, 0-5V, 1-5V, 0-10V, 0-20mA, 4- |2
20mA

Input 2 None _00
TC, RTD, mV, 0-5V, 1-5V, 0-10V _10
TC, RTD, mV, 0-5V, 1-5V, 0-10V, 0-20mA, 4- _20
20mA
Slidewire Input for Position Proportional _40
(Requires 2 Relay Outputs)
Carbon, Oxygen or Dewpoint (Provides 2 _60

Note 1: Input 1 can be changed in the field using external resistors.

(Table IV - Options

Approvals CE (Standard) O__
CE, UL and CSA 1__
Tags None _0_
Stainless Steel Customer ID Tag - 3 linesw/22 | _T _
characters/line
Future None __0
Options
[Table V - Documentation
Documents Quick Start Guide - English 0_
Certificate None _0
Certificate of Conformance (F3391) _C
(Table VI - Extended Warranty
Extended None 0
Warranty o
Extended Warranty Additional 1 year 1
Extended Warranty Additional 2 years 2
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ORDERING INSTRUCTIONS: These are provided as guidance for
ordering such as those listed.

1. Part numbers are provided to facilitate Distributor Stock.

2. Orders may be placed either by model selection or by part
number.

3. Part numbers are shown within the model selection tables to
assist with compatibility information.

4. Orders placed by model selection are systematically protected
against incompatibility.

5. Compatibility assessment is the responsibility of the purchaser
for orders placed by part number.

6. Items labeled as N/A are not available via the stocking program
and must be ordered by model selection.

RESTRICTIONS

Available Only With Not Available With

Restriction Letters
Table Selection Table Selection

UDC2800 Universal Digital Controller Supplemental
Accessories & Kits

Description Part Number

Front panel assembly, UDC 2800/2900 50159507-501
TFT-LCD module for UDC2800, CTM320240N01 50152823-501
Power/Output PWA without E-M Relays (90-264 Vac Operation) 51308438-528
Power/Qutput PWA with E-M Relays (90-264 Vac Operation) 51308438-529
Power/Qutput PWA with E-M Relays (24 VVac/dc Operation) 51308440-526
Auxiliary Output/Digital Input PWA 51308448-526
Auxiliary Output/Digital Input/RS-422/485 Communications PWA 51308448-527
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Description Part Number

Auxiliary Output/Digital Input/Ethernet Communications PWA 51308448-528
Analog Input/Control Output (1ch Ai), PWA 51308452-526
Analog Input/Control Output (2ch Ai), PWA 51308452-527
MCU/Display PWA 51308456-526
Dual Electromechanical Relay PWA 51308458-526
Current Output PWA 51308460-526
Open Collector Output PWA 51308462-526
Ethernet Adaptor Board Kit 50009071-501
Electro-Mechanical Relay 51508015-505
4-20 mA Input Resistor Assembly (250 ohm) 30731996-506
CHASSIS ASSEMBLY, UDC 50150597-501
Case Assembly (including Mounting Kit with four brackets) 51452759-501
Mounting Kits (12 Brackets) 51452763-501
DIN Adaptor Kit 30755223-003
Panel Bracket Kit 50004821-501
Quick Start Guide English 51-52-25-158

Product Manual English 51-52-25-157

ATTENTION: It is recommended to use Honeywell provided
accessories and kits. Otherwise, using non-Honeywell provided
components would take risks.
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Control and Alarm Relay Contact Information

Control Relays

ATTENTION: Control relays operate in the standard control
mode (that is, energized when output state is on).

Table 3-2: Control Relay Contact Information

Unit Control Relay Control Relay Output #1 or #2 Indicator
Power Wiring Contact Status
Off N.O. Open Off
N.C. Closed
On N.O. Open Off
Closed On
N.C. Closed Off
Open On

Alarm Relays

ATTENTION: Alarm relays are designed to operate in a failsafe
mode (that is, de-energized during alarm sate). This results in
alarm actuation when power is OFF or when initially applied,
until the unit completes self-diagnostics. If power is lost to the
unit, the alarms will de-energize and thus the alarm contacts
will close.
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Table 3-3: Alarm Relay Contact Information

Variable NOT in Alarm

Variable in Alarm State

Unit Alarm relay State
PORE! e gif’c};ct Indicators Egz¥act Indicators
Off N.O. Open Off Open Off
N.C. Closed Closed
On N.O. Closed Off Open On
N.C. Open Closed

Mounting

Physical Considerations

The controller can be mounted on either a vertical or tilted panel
using the mounting kit supplied. Adequate access space must be
available at the back of the panel for installation and servicing
activities.

® The controller must be installed indoors.

® |t must be panel mounted with the wiring terminals enclosed
within the panel.

® The instrument is environmentally hardened and, when suitably
enclosed, can be mounted anywhere in plant or factory, on the
wall, or even on the process machine itself.

® The front panel is moisture rated NEMA3R and IP54 rated and
can be easily upgraded to NEMA4X and IP66 for the most severe
hose-down applications. See Mounting Method and Mounting
Procedure for more information.

® |t withstands ambient temperatures 0 ~55 C (32 ~ 131 F) and
resists the effects of vibration and shock.

® Qverall dimensions and panel cutout requirements for mounting
the controller are shown in figure below. See Overall Dimensions
for more information.

® The controller’s mounting enclosure must be grounded according
to CSA standard C22.2 No. 0.4 or Factory Mutual Class No. 3820
paragraph 6.1.5.
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Overall Dimensions

Dimensions and Mounting

Figure 3-1: Mounting Dimensions (not to scale)
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Mounting Method

Before mounting the controller, refer to the nameplate on the outside
of the case and make a note of the model number. It will help later
when selecting the proper wiring configuration.

Figure 3-2: Mounting Methods

Description

Attach screws and washers here for water protection

Mounting clips
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Mounting Procedure

Table 3-4: Mounting Procedure

Step Action

1 Mark and cut out the controller hole in the panel according to the dimension
information. See Overall Dimensions for more information.

2 Orient the case properly and slide it through the panel hole from the front.
3 Remove the mounting kit from the shipping container and install the kit as
follows:

. For normal (NEMA3/IP55) installation two mounting clips are required.
Insert the prongs of the clips into the two holes in the top and bottom
center of the case

. For water-protected (NEMA4X/IP66) installation four mounting clips
are required. There are two options of where to install the mounting
clips: 1) Insert the prongs of the clips into the two holes on the left and
right side of the top and bottom of the case or 2) on the center on each
of the four sides.

. Tighten screws to 2 lb-inch (22 Necm) to secure the case against the
panel. CAUTION:

CAUTION: Over tightening will cause distortion and the unit may not
seal properly.

4 For water-protected installation, install four screws with washers into the four
recessed areas in the corners of the front bezel. Push the point of the screw
through the center piercing the elastomeric material and then tighten screws
to 5 b-in (56 Necm).
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Wiring
Electrical Considerations

Line voltage wiring

This controller is considered “rack and panel mounted equipment”
per EN61010-1, Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use, Part 1: General
Requirements. Conformity with 2014/35/EU, the Low Voltage
Directive requires the user to provide adequate protection against a
shock hazard. The user shall install this controller in an enclosure
that limits OPERATOR access to the rear terminals.

Mains Power Supply

This equipment is suitable for connection to 100 to 240 Vac 50/60
Hz, power supply mains. It is the user’s responsibility to provide a
switch and non-time delay (North America), quick-acting, high
breaking capacity, Type F (Europe), 1/2 A, 250V UL listed fuse(s), or 1
A UL listed circuit-breaker for 100-240 Vac applications, as part of
the installation. The switch or circuit-breaker shall be located in close
proximity to the controller, within easy reach of the OPERATOR. The
switch or circuit-breaker shall be marked as the disconnecting device
for the controller.

CAUTION: Applying 100-240 Vac to an instrument rated for 24
Vac/dc will severely damage the instrument and is a fire and
smoke hazard.

NOTE: Tested with UL listed (DIVQ breaker - not current
limiting), voltage rating 277 Vac, current rating 1 A.

ATTENTION: It is recommended to set up an uninterrupted
power supply to avoid fluctuations on the device power line, as
such fluctuations may cause device availability issues.

When applying power to multiple instruments, make certain that
sufficient current is supplied. Otherwise, the instruments may not
start up normally due to the voltage drop caused by the in-rush
current.
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Controller Grounding

PROTECTIVE BONDING (grounding) of this controller and the
enclosure in which it is installed shall be in accordance with National
and Local electrical codes. To minimize electrical noise and
transients that may adversely affect the system, supplementary
bonding of the controller enclosure to a local ground, using a 14AWG
~ 20AWG copper conductor, is recommended.

Control/Alarm Circuit Wiring

The insulation of wires connected to the Control/Alarm terminals
shall be rated for the highest voltage involved. Extra Low Voltage
(ELV) wiring (input, current output, and low voltage Control/Alarm
circuits) shall be separated from HAZARDOUS LIVE (>30 Vac, 42.4
Vpeak, or 60 Vdc) wiring per Permissible Wiring Bundling. See the
table Permissible Wiring Bundling for more information.

Electrical Noise Precautions

Electrical noise is composed of unabated electrical signals which
produce undesirable effects in measurements and control circuits.
Digital equipment is especially sensitive to the effects of electrical
noise. Your controller has built-in circuits to reduce the effect of
electrical noise from various sources. If there is a need to further
reduce these effects:

® Separate External Wiring—Separate connecting wires into bundles
(See the table Permissible Wiring Bundling) and route the
individual bundles through separate conduit metal trays.

® Use Suppression Devices —For additional noise protection, you
may want to add suppression devices at the external source.
Appropriate suppression devices are commercially available.

ATTENTION: For additional noise information, refer to

document number 51-52-05-01, How to Apply Digital
Instrumentation in Severe Electrical Noise Environments.
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Permissible Wiring Bundling

Table 3-5: Permissible Wiring Bundling

Bundle No. Wire Functions

1 . Line power wiring
. Earth ground wiring
. Line voltage control relay output wiring

. Line voltage alarm wiring

2 Analog signal wire, such as:

. Input signal wire (thermocouple, 4 to 20 mA, etc.)

. 4-20 mA output signal wiring.

3 Digital input signals

. Low voltage alarm relay output wiring
. Low voltage wiring to solid state type control circuits

. Low voltage wiring to open collector type control circuits

Wiring Diagrams

Identify Your Wiring Requirements

To determine the appropriate diagrams for wiring your controller,
refer to the model number interpretation in this section. The model
number of the controller is on the outside of the case.

Universal Output Functionality and Restrictions

Instruments with multiple outputs can be configured to perform a
variety of output types and alarms. For example, an instrument with
a current output and two relays can be configured to perform any of
the following:

1. Current Simplex with two alarm relays;
2. Current Duplex 100% with two alarm relays;

3. Time Simplex with one alarm relay;
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4. Time Duplex with no alarm relay(s);

5. Three Position Step Control with no alarm relays.
These selections may all be made via the keyboard and by wiring
to the appropriate output terminals; there are no internal jumpers
or switches to change. This flexibility allows a customer to stock a
single instrument which is able to handle a variety of applications.

Table below shows what control types and alarms are available based
upon the installed outputs. In this table, when Duplex Control and
Reverse Action are configured, “Output 1” is HEAT while “Output 2”7 is
COOL. When Three Position Step Control is configured, “Output 1” is
OPEN while “Output 2” is CLOSE. The Output 1/2 option “Single
Relay” can be any of the following selections: Electro-Mechanical
Relay or Open Collector Output.

Table 3-6: Universal Output Functionality and Restrictions

Function of Other Outputs
Output Algorithm  Qutput 1/2 Function of

Type Option Output 1/2 Output #3  Output #4 Auxiliary
Output
Time Simplex Single Qutput 1 Alarm 2 Alarm 1 Not Needed
Relay
Current INU Output 1 Alarm 1 Not Needed
Output
Dual Relay |Output 1 Alarm 2 Alarm 1 Not Needed
Time Duplex or Single Qutput 1 Qutput 2 Alarm 1 Not Needed

TPSC or Position Relay
Proportional

Current INU Output 2 Qutput 1 Not Needed
Output
Dual Relay |Outputs1l |Alarm2 Alarm 1 Not Needed
and 2
Current Simplex Single INU Alarm 2 Alarm 1 Output 1
Relay
Current Output 1 Alarm 2 Alarm 1 Not Needed
Output
Dual Relay |INU Alarm 2 Alarm 1 Qutput 1
Current Dup. Single INU Alarm 2 Alarm 1 Outputs 1
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Function of Other Outputs
Output Algorithm  Output 1/2 Function of

Type Option Qutput 1/2 Output #3  Output #4 XY
Output
100% Relay and 2
Current = COOL Current Qutputs 1 [Alarm 2 Alarm 1 Not Needed
and HEAT Output and 2
Dual Relay | INU Alarm 2 Alarm 1 Outputs 1
and 2
Current Duplex Single N/A N/A N/A N/A
50% Relay
Current = HEAT Current Qutput 1 Alarm 2 Alarm 1 Output 2
Output
Aux Out=COO0L
Dual Relay | N/A N/A N/A N/A
Current/Time Single Qutput 1 Output 2 Alarm 1 Output 2
Relay'
Current=COOL
Single Output 1 Alarm 2 Alarm 1 Output 2
Time = HEAT Relay
Current Qutput 2 Output 1 Alarm 1 Not Needed
Output
Dual Relay' | Outputs 1 | Alarm 2 Alarm 1 Output 2
&2
Dual Relay |Qutputs 1 [Alarm 2 Alarm 1 Output 2
Time/Current Single Output 1 Output 2 Alarm 1 Output 1
Relay'
Time = COOL
Single Qutput 2 Alarm 2 Alarm 1 Output 1
Current = HEAT Relay
Current Qutput 1 Output 2 Alarm 1 Not Needed
Output
Dual Relay' [ Outputs 1 [ Alarm 2 Alarm 1 Output 1
&2
Dual Relay |Qutputs 2 [Alarm 2 Alarm 1 Output 1

TPSC = Three Position Step Control

N/A = Not A vailable — This output algorithm type cannot be performed with this
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Function of Other Outputs
Output Algorithm  Qutput 1/2 Function of

IV Option Output 172 Qutput #3 Output #4 ~uxitiary
Output

Output 1/2 option.

INU = Installed, Not Used - The installed Output 1/2 option is not used for the
configured output algorithm type.

Not Needed = Auxiliary Output is Not Needed to provide the desired output algorithm
and can be used for another purpose. With the proper configuration, Auxiliary Output
could also be used as a substitute for the Current OQutput.

Note 1: To obtain this output algorithm type with these Output 1/2 Options:

1) Configure the Out Algorithms selection as “Time Duplex’;

2) Configure Auxiliary Qutput for “Output” and;

3) Scale the Auxiliary Output as necessary for the desired output algorithm type.

For these selections, the Output 1 (HEAT) and Output 2 (COOL) signals will be present
both on the Auxiliary Output and on the two relays normally used for Time Duplex.

Wiring the Controller

Using the information contained in the model number, select the
appropriate wiring diagrams from the composite wiring diagram
below. Refer to the individual diagrams listed to wire the controller
according to your requirements.

NOTE: Torque screw assembly to 10 lb-inch (1.13 Nem) 27
places.

CAUTION: /! Use Copper Conductors Only for field-wiring
terminals.

ATTENTION: The wire gauge of terminal blocks is AWG 14~28.

CAUTION: /! Minimum temperature rating of the cable to be
connected to the field wiring terminals is 68 °C.
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Figure 3-3: Composite Wiring Diagram

[tem Description

1 AC/DC Line Voltage Terminals.

2 Output 3 Terminals (Output #2 or Alarm #2 in the Table | of UDC2800
Universal Digital Controller Model Selection Guide).

ATTENTION: If they are used as Relay Qutputs, the wire gauge should be
AWG 14~22.

3 Output 4 Terminals (Alarm #1 in the Table | of UDC2800 Universal Digital
Controller Model Selection Guide).

ATTENTION: If they are used as Relay Outputs, the wire gauge should be
AWG 14~22.

4 Outputs 1 and 2 Terminals (Output #1 in the Table | of UDC2800 Universal
Digital Controller Model Selection Guide).

ATTENTION: If they are used as Relay Qutputs, the wire gauge should be
AWG 14~22.

Input #2 Terminals.

Input #1 Terminals.

Aux. Qutput and Digital Inputs Terminals.

@l N O]

Communications Terminals.
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Figure 3-4: Mains Power Supply

Earth
Ground

® @ =

AC/IDC _O\D_G\jim’t
Line Neutral

Voltage —6 o

Item Description

1 PROTECTIVE BONDING (grounding) of this controller and the enclosure in
which it is installed, shall be in accordance with National and local electrical
codes. To minimize electrical noise and transients that may adversely affect the
system, supplementary bonding of the controller enclosure to local ground
using a 14AWG ~ 2Z0AWG copper conductor is recommended.

The wire gauge of power supply is AWG 14 (2.0 mm?) ~20 (0.5 mm?2).

I NOTE: It is only required for 90~264 Vac applications.

It is the user's responsibility to provide a switch and non-time delay (North
America), quick-acting, high breaking capacity, Type F (Europe), 1/2 A, 250V
UL listed fuse(s), or 1 A UL listed circuit-breaker for 90-264 Vac applications,
as part of the installation.

ATTENTION: The nominal current of the switch must be larger than
fuse's related current.

3 The wire area of power supply is AWG 14 (2.0 mm?) ~20 (0.5 mm?).

CAUTION: Applying 90-264 Vac to an instrument rated for 24 Vac/dc
will severely damage the instrument and is a fire and smoke hazard.
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Figure 3-5: Input 1 Connections

Input #1

Thermocouple RTD Millivolt or Volts

Use Thermocouple

extension wire only
@ 25 R 25R ﬁﬁ R
26 +

26 + 26 + mv or
Vaolt
27 - 27 - sourcs -

Milliamps Thermocouple Differential

Use Tharmocouple
extension wire only

Item  Description

1

The 250 ohm resistor for milliamp inputs is supplied with the controller when
those inputs are specified. These items must be installed prior to start up when
the controller is wired. For O-20 mA applications, the resistor should be located
at the transmitter terminals if Burnout detection is desired.

Splice and tape this junction between the two thermocouples. This junction
may be located anywhere between the thermocouples and the instrument
terminals, it does not need to be close to the other thermocouple junctions.
Both thermocouples must be of the same type. For best accuracy, the two
thermocouples should be matched or, preferably, made from the same batch of
wire.

This controller does not produce a steady current for burnout detection. For
that reason, when a thermocouple is used in parallel with another instrument, it
may be desirable to configure the burnout selection for this controller to
"NOFS" and use the burnout current from the other instrument to also drive
this controller.

The millivolt values for the Thermocouple Differential Input are for a pair of J
thermaocouples at an ambient temperature mean of 450°F/ 232°C.
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Figure 3-6: Input 2 Connections

Input #2
Thermocouple RTD Millivolt or Volts
Use Thermocouple
extension wire only
@ 2R 2R
23 + 23 +
24 - 24-
Milliamps Thermocouple Differential
Use Thermocouple
e 22R extension wire only 22 R
Xmiiter @
é 25002 23+ 23 +
re 24 _ 24 -
Su

Slidewire Input
(for Position Proportional Control or Three Position Step Control)

®
Open 22R
Wiper 23 +
Close 24 -
Item  Description
1 The 250 ohm resistor for milliamp inputs is supplied with the controller when

those inputs are specified. These items must be installed prior to start up when
the controller is wired. For O-20 mA applications, the resistor should be located
at the transmitter terminals if Burnout detection is desired.

2 Splice and tape this junction between the two thermocouples. This junction
may be located anywhere between the thermocouples and the instrument
terminals, it does not need to be close to the other thermocouple junctions.
Both thermocouples must be of the same type. For best accuracy, the two
thermocouples should be matched or, preferably, made from the same batch of
wire.

3 This controller does not produce a steady current for burnout detection. For
that reason, when a thermocouple is used in parallel with another instrument, it
may be desirable to configure the burnout selection for this controller to
"NOFS" and use the burnout current from the other instrument to also drive
this controller.
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Item  Description

4 Input 2 is used to measure the Slidewire Input for Position Proportional
Control.

Figure 3-7: Electromechanical Relay Output

Time Simplex

019 |6
Output N T Load
Relay#1 N.c).20 (S Supply
21 |8 ] TRANTA o-Power
S or
22[|R)
Load “o [Relay Load] Alarm
Supply ° ! - no Relay2 23 [&
Power —o~¢ o—c‘g—b To terminal ) —— 1 24 ¢
e 25 &[]

éoadl —0"0 Relay Load > s

upply et e
“ To terminal ; 5

Power —o 0_08_. o lermina o) -o—T 27 [|&

= [
Ayl 1A

Load _ 7 Relay Load

Supply -
Power —0/0_08_’ To;e;:nénal
Load _ 4575 Relay Load

Supply

Power —o="¢ To terminal
Torg

ltem Description

1 Alarm #2 is not available with Time Proportional Duplex or Three Position Step
Control unless the Dual Relay Option is used.

2 Electromechanical relays are rated at 5 Amps @ 125 Vac or 250 Vac or 30 Vdc.

Users should size fuses accordingly. Use Fast Blow fuses only.

See the table Universal Output Functionality and Restrictions for
relay terminal connections for other OQutput Algorithm Types.
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Figure 3-8: Open Collector Output
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Time Simplex

Load _ .~
—0-0 Relay Load
Soopty [Relay Load]

Power —o~"¢ To terminal
é 4orf
Load 7% Relay Load

Supply

Power —0~¢ o—og—b To Jerminal

I."'-I

®

]
R (B

C

Customer Supplied
Electromechanical relay

+
=, _ 3F
T—o 3 E
Customer Supplied
Solid-State relay

Customer Supplied

Customer Supplied
Electromechanical relay

+
] B
E o—7 T =]
Customer Supplied
Solid-State relay

Load —o~"o——[Relay Load]
Supply )
To terminal

Power —0/0—08—5 Torg

Electromechanical relay

+
', _ 3iF
T—o 3 E
Customer Supplied
Solid-State relay

Item Description

1

CAUTION: Open collector outputs are internally powered at 28 Vdc (O
mA) ~ 24 Vdc (20 mA). Connecting and external power supply will
damage the controller.

Alarm #2 is not available with Time Proportional Duplex or Three Position Step
Control unless the Dual Relay option is used.

Electromechanical relays are rated at 5 Amps @ 125 Vac or 250 Vac or 30 Vdc.

Users should size fuses accordingly. Use Fast Blow fuses only.

See the table Universal Qutput Functionality and Restrictions for

relay terminal connections for other Qutput Algorithm Types.

60



Chapter 3 - Installation

Figure 3-9: Dual Electromechanical Relay Option Output

Time Duplex with a Dual Relay Board

red

LIRN® oy reayiz L g

Load _ 57 Relay Load

Supply

Power —o~"¢ To terminal
g 4or6
Load __ -7 Relay Load

Supply

Power —o~" o—ag—b To terminal
Tor9

Item  Description

1 Dual Electromechanical relays are rated at 2 Amps @125 Vac or 250 Vac or 30
Vdc. Customer should size fuses accordingly. Use Fast Blow fuses only.

2 Electromechanical relays are rated at 5 Amps @ 125 Vac or 250 Vac or 30 Vdc.

Users should size fuses accordingly. Use Fast Blow fuses only.

See the table Universal Qutput Functionality and Restrictions for
relay terminal connections for other Qutput Algorithm Types.

Figure 3-10: Current Output

20 ({62 || Current Output| Controller Load
Igél 4-20mA | 0-1000 ohms

21 [|6d
Lon Cpam 2 (&)
oa “ Relay Load arm
Lo o O pam s
Power —0~" 0_08_