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The Universal Controller provides auxiliary building control to inter-
face with lighting, fans, pumps and other HVAC equipment in a stand-
alone or Carrier-networked environment using closed-loop, direct
digital controls.  The Universal Controller’s pre-engineered algorithms
provide simple building integration for small-to-medium commercial
applications with 16 field point capability (8 inputs and 8 outputs).
The Universal Controller gives the Carrier Comfort Network (CCN)
the capability to control and communicate with Carrier and non-
Carrier HVAC equipment that do  not have Product Integrated Con-
trols (PICs).

You configure the Universal Controller to utilize a database of the
algorithms, points, schedules, alarms, and system functions that are
necessary to control and monitor the equipment at your site.  You enter
the configuration data using the following CCN operator interface
devices:

• System Pilot
• CCNWeb
• ComfortVIEW
• Network Service Tool

You can connect 16 field points (8 inputs and 8 outputs) to the Univer-
sal Controller.

Numbers Specifications

1 to 8 Discrete, analog, or temperature
Discrete
    Dry Contact
    Pulsed dry contact
Analog
    4-20 mA (2 wire )
    0-10 Vdc
Temperature
    5K & 10K ohm thermistors

Overview

8 Inputs
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Numbers Specifications

1 to 8 Discrete or analog
Discrete
    24 Vdc@80 mA
Analog
    4-20 mA
    0-10 Vdc

The Universal Controller supports the following features:

• Stand-alone control and monitoring of up to 16 field points, using
proven algorithms

• Outdoor duty rated

• Control of non-Carrier equipment and Carrier HVAC equipment
not equipped with Product Integrated Controls, using the Carrier
Network

• Compatibility with all standard CCN user interface devices includ-
ing the following:

System Pilot, CCNWeb, ComfortVIEW, and Network Service
Tool

• Two LEDs, conveniently located on the front of the module,
indicate processor status (red), and CCN Communication Bus
status (yellow)

• Local connection for CCN

• Total facilities management when linked to a CCN

• Three-day backup of clock and data such as Runtime and Con-
sumable

• Simplified field wiring using “removable type” connectors

• Use of any standard, field-supplied 24 Vac, 60VA transformer

Features

8 Outputs
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Power Wiring

The System Pilot is a wall mounted device.  Refer to the System Pilot
Installation and Operation Instructions (Catalog # 533-30013)  for
instructions on mounting the System Pilot on the wall.

The Universal Controller uses any standard, Class II, SELV-
compatible, field-supplied 24 Vac power source.  The power require-
ment is as follows:

60 VA @ 24 Vac + 15%

All installation wiring must conform to the following requirements:

• All applicable local codes, ordinances, and regulations must be
observed.

• All module power wiring must be as short as possible.

• Primary power wiring must be run in separate conduit or Electrical
Metallic Tubing (EMT) from the CCN Communication Bus, sensor
field wiring, and device field wiring.

The power supply must be minimum 60VA, Class II rated, with a fused
secondary.  A 3.3A slow blow fuse is recommended.  Install it according
to the manufacturer’s installation instructions.

Warning: Do not plug in or turn on the power supply at this time.

Module power wiring can be completed only after the module is installed
in the enclosure.  This section describes how to wire power connections
to the Universal Controller.

The CCN Installation and Start-up Manual (808-211) provides U.S.
and international wire specifications for various applications and lists
recommended wire vendors.

Warning: When using a 24 Vac power supply to power the Universal
Controller, do not use it to also power non-controller type
devices such as sensors and actuators.   If sharing power
between other CCN controllers, you must maintain phasing
between devices (see Power Requirements in Appendix
C).

System Pilot
Installation

Power Supply
Installation
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The figure below shows the location of the power connector on the
Universal Controller and a detailed view of the connector.

Pin Power
Number Connector

1 24 Vac
2 24 Vac
3 Chassis ground

On the Universal Controller, two pins are reserved for power and one is
reserved for chassis ground.

Figure 6 shows power wiring within a typical enclosure for the power
supply and the module.

Universal Controller
Power Connector
Location

Figure 5
Power Connector Location

Table 1
Power Connector Pin
Assignments

Wiring in a Typical
Enclosure
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The figure below shows the location of the CCN communication connec-
tor on the Universal Controller, and a detailed view of the connector.

The Universal Controller provides an RJ14 modular phone jack for
ComfortVIEW cable connection, as shown in Figure 9.  The interface
cable requires a four or six conductor cable with an RJ14 or RJ11 style
plug mounted at each end.

The System Pilot communicates with the Universal Controller via the
CCN Communication Bus as shown in Figure 9.  Refer to the System
Pilot Installation and Operation Instructions (Catalog # 533-30013) for
more information on connecting the System Pilot to the CCN Communi-
cation Bus.

Universal Controller
Communication
Connector Location

Figure 8
Communication Connector
Location

System Pilot and
ComfortVIEW
Connection
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 RJ14 MODULAR
PHONE JACK (J5)
   PIN LAYOUT

The following section lists general procedures and guidelines for wiring
sensors and output devices.  The CCN Installation and Start-up
Manual (808-211) provides U.S. and international wire specifications
for various applications and lists recommended wire vendors.

Appendix B of the Universal Controller Overview and Configuration
Manual (808-346) lists the engineering units, ranges, resolutions, and
accuracy for the standard input and output devices that the Universal
Controller supports.

Sensor and output device wiring is usually done in two stages.  First,
bring the wiring to the enclosure.  Then terminate the wire to the module
connectors.

1. Mark each wire with the cable number specified on the module
wire list.  Refer to Appendix A for a sample wire list.

2. Pull the sensor and device wiring into the enclosure.  Route all
sensor and device wiring through either the top or bottom of the
enclosure.

Figure 9
Connecting the System
Pilot and ComfortVIEW

Sensor and Device
Wiring

Wiring Guidelines

+ 24 Vac
CCN (+)
CCN (G)

- 24 Vac
CCN (-)
NC

1 2 6543
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Note: Pin 17 is typically used for Channels 1-4,
Pin 18 is typically used for Channels 5-8.

Pins 17 and 18 each provide 24 Vdc current limited to 90 mA.

Figure 10
General Input Sensor Wiring

Internally Powered
4-20 mA Sensor Wiring

Figure 11
Internally Powered 4-20 mA
Sensor Wiring
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Figure 13
General Output Device
Wiring

Figure 14
Bundling and Dressing
Sensor and Device Wiring
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Field Wiring

Checkout

This section describes basic checkout procedures that you should follow
before and after you complete the installation.

Note: Because these procedures are interdependent, you should
perform them in the order in which they are presented.

The first step in checking out an installation is to verify the field wiring by
checking for stray voltage, shorts and grounds, or resistance.

1. Turn module power off.

2. Verify that I/O connectors are removed from the module.

3. Using the wire list as a guide, locate the wiring pair associated
with the point to be verified.

4. For the same point, go to the sensor or controlling relay and
remove the wiring pair from the device terminals.  Short the
two wires together.

5. Return to the module and use a VOM to measure the resistance
across the wiring pair described in Step 3 above.  The reading
should be less than 5 ohms.

6. Go to the sensor or controlling relay and remove the short
described in Step 4 above.  Do not re-connect the wires to the
sensor at this time.

7. Return to the module and again use a VOM to measure the
resistance across the wiring pair.  The reading should measure
an open, or infinite ohms.

8. If either of the resistances measured in Steps 5 and 7 above
was incorrect, a problem exists in the wiring.  Replace the
wiring pair, or repair wiring if practical.

9. If both measurements were correct, continue with the next
procedure.

10. Check between each wire and ground for AC voltage, DC
voltage and continuity.  Correct as needed.
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The next step in checking out an installation is to verify that the power
supply is operating.

1. Apply 120 Vac or other line voltage to the primary side of the
power supply.

2. Ensure that 24 Vac + 15% is present on the power connector
before you plug it into the module.

The Universal Controller features the diagnostic LEDs shown in the figure
below.

The following table shows the status of the Universal Controller as
indicated by the blink rate of the red LED.

Blink Rate Status

0.5 Hz (blink) Normal
1.0 Hz (blink, 80% duty cycle) Start-up Mode
On (not blinking) for less than 30 seconds Initializing
.25 Hz (blink) Database Error
Steady on or erratic blink Failure

Table 2
Universal Controller Status

Power Supply

Diagnostic LEDs

Figure 15
Diagnostic LEDs
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Follow the steps below to verify module operation.

1. Before applying power to the module, be sure that the I/O
connectors are disconnected from the module.

2. Power the module.  The red LED should flash at the "Start-up
Mode" 1.0 Hz rate (On for 4/5 second, Off for 1/5 second),
for 3 seconds.  Then the red LED will stay On (not blinking)
for less then 30 seconds.  Finally, the red LED will flash at
the “Normal” 0.5 Hz rate.  (On for 1 second, Off for 1 sec-
ond).

3. Using the Address Change Utility or System Pilot, verify that the
CCN address setting is correct.

1. After you have determined that the wiring between the mod-
ule and the sensor or controlling relay is correct, you should
then determine if the device itself is functional.

2. If the device is a temperature sensor, verify that it is properly
mounted at the correct location as shown in the installation
drawings.  Be sure that space sensors are not located near
coffee pots, copying machines, or other sources of heat or
cold.

3. If the device is a thermistor, or a DO relay coil, use a VOM to
measure resistance across the device terminals.  Compare this
measurement to Table 3.  If the measurement is correct, re-
connect all wiring between the device and the module.  If the
measurement is incorrect, replace the failed device and re-
connect all wiring between it and the module.

4. If the device is a 2-wire, 4-20 mA type, there is no simple
verification procedure.  In this case, assume that it is func-
tional until all device and module wiring, configuration
decisions, and setpoint schedules are verified as correct.  The
4-20 mA device should be replaced only after all other param-
eters have been checked thoroughly.

External Devices

Module Operation
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           Temperature          Resistance (ohms)
           °F     °C 10K Type II (CP/MCI) Thermistor

194 90.0       915.0
203 95.0       787.0
212 100.0       680.0
221 105.0       592.0
230 110.0       517.0
239 115.0       401.0
246 118.8       450.0

At this point, you should refer to the Universal Controller Overview
and Configuration Manual (808-346) for instructions on how to
configure the newly installed Universal Controller.

After the Universal Controller is configured, use the System Pilot or
ComfortVIEW to verify that each sensor or transducer works cor-
rectly.

The final step in the Universal Controller checkout is to connect the
field devices to the module and check their operation.  This requires
physical inspection of the devices.

1. Plug the field wiring connector into the module.

2. Display each input channel.

3. Check each input’s accuracy by comparing the data displayed
on the System Pilot with the actual temperature, status, pressure,
etc., at the input device.

Note: For AI points, verify the physical location of the
sensor.  For example, is the discharge sensor down-
stream from the coil?  Is the space sensor in the
correct space?  Is the pressure sensor in a non-
turbulent area?

4. If any input does not checkout properly, verify its hardware
and software configuration.  Inputs that have slightly inaccu-
rate readings can be trimmed.

Configuration

Input and Output
Device
Connection

Input Devices

Table 4
Additional Temperature to
Resistance Conversions
(Continued)
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Discrete Outputs

Tuning Control
Loops

Caution: You must correct inaccurate inputs before connecting
output devices.

1. Force each output to a safe position.

Caution: This is very important because the module will take control
of the output devices as soon as you plug the field connec-
tors into the module.  The safe position ensures an orderly
checkout procedure without disrupting normal building
operation.

2. Plug the field connectors into the module.

1. Display each discrete output.

2. Force the device on (or off) and verify its operation.

3. Force the device off (or on) and verify its operation.

4. Remove the force as each discrete output passes checkout.
Observe proper algorithm control of each point before pro-
ceeding.

The following section offers a suggested procedure for control loop
tuning if an application consists of a heating, cooling, or other
device controlled by an analog, 4-20 mA actuator.  While necessar-
ily generic in nature, these steps can be used by any Carrier control-
ler containing PID based analog output control loops.

The sensitivity of most HVAC processes varies with changes in air
temperature, water temperature, air volume, and other environmen-
tal conditions.  Therefore, HVAC control loops periodically need re-
calibration or tuning to maintain a steady, stable response through
seasonal changes.

The most common indications that a loop requires tuning are:

• The output oscillates, in some cases from the maximum to the
minimum output value, and the loop is unable to maintain
setpoint.

Output Devices
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This appendix contains a wire list for the Universal Controller.
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Volt, DI, Temp, or 4 wire mA

Volt, DI, Temp, or 4 wire mA

Volt, DI, Temp, or 4 wire mA

Volt, DI, Temp, or 4 wire mA

Volt, DI, Temp, or 4 wire mA

Volt, DI, Temp, or 4 wire mA

Volt, DI, Temp, or 4 wire mA

OUTPUT TYPE

REVISION____________

DATE______/____/_____

JOB:   NAME __________________________________    NUMBER ______________

LOCATION:   BUILDING_________________________    FLOOR________________   AREA_______________

ADDRESS:      BUS #_____________    ELEMENT#__________________    CONTROLLER#_______________

POINT/
CABL E#

J3  P in  # SENSOR
CODE

WIRING
DWG#

POINT
NAME

SYSTEM
NAME

117

21

317

43

717

87

918

109

1118

1211

1318

1413

1518

1615

517

65

21

43

65

87

109

1211

1413

1615

06/04

Universal Controller I/O Wire List

INPUT TYPE

Volt, DI, Temp, or 4 wire mA

DO
mA
Volt

(+ ) ( - )

POINT/
CABL E#

J4  P in  # SENSOR
CODE

WIRING
DWG#

POINT
NAME

SYSTEM
NAMEa

(+ ) ( - )

2  w i r e  m A

2  w i r e  m A

2  w i r e  m A

2  w i r e  m A

2  w i r e  m A

2  w i r e  m A

2  w i r e  m A

2  w i r e  m A

DO

DO

DO

DO

DO

DO

DO

mA

mA

mA

mA

mA

mA

mA

Volt

Volt

Volt

Volt

Volt

Volt

Volt

a
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Item Value Comments

User Interface Compatibility

Building Supervisor IV No
Network Service Tool IV Yes
ComfortVIEW Yes
ComfortWORKS Yes
HSIO II (color buttons, white or

black casing) No
LID1B No
LID2B No
Chiller Visual Controller (CVC) No
Remote Enhanced Display

(Display-only CVC) No
Navigator No
Scrolling Marquee No
Carrier One Yes
System Pilot Yes

Option Module Compatibility
APIM Yes
Data Collection I No
Data Collection III Yes
Data Collection IV Yes
Maintenance Management No
Timed Force Yes
Tenant Billing Yes
Loadshed Yes
Facility Time Schedule Yes
Cleaver Brooks Interface N/A
Leibert Interface N/A
Simplex Interface N/A
Terminal System Manager II N/A
Terminal System Manager II Plus N/A
Chillervisor System Manager I N/A
Chillervisor System Manager II N/A
Chillervisor System Manager III N/A

(continued)

Table C-1
Quick Reference Guide
(Continued)
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Sensor and device installation

ACI 10K-CP 20, 21
Sensor wiring 17

general input sensor wiring 18
wiring guidelines 17
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lightning suppressor 18

Single loop algorithms
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equations 34
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system checkout 35
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Single loop PID tuning

tuning control loops 40
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Specifications 4, 47
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tuning control loops
determination of throttling
range 36
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single loop PID tuning 40
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definition of terms 33
Submaster loop tuning

tuning control loops
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T-56 Space Temperature Sensor with

Adjustment 20
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sion 26
10K Type II (CP/MCI) ther-

mistor 29, 30
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Universal Controller
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Your comments regarding this manual will help us improve future
editions.   Please comment on the usefulness and readability of this
manual, suggest additions and deletions, and list specific errors and
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