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System 450™ Series Modular Control Systems

with Reset Control Modules
Technical Bulletin

Document Introduction

This document describes System 450™ features and functions, and provides
guidelines and instructions for designing, selecting, installing, setting up, and

troubleshooting System 450 control systems that use System 450 reset control

modules (C450RxN-x models).

This document also provides System 450 Technical Specifications on page 78 and
references to System 450 Related Documentation.

In this document, reset control module refers to the System 450 reset control

modules (C450RxN-x models).

Note: For information regarding System 450 standard control modules,

System 450 control modules with hybrid analog output, and control
systems that use standard and hybrid analog control modules, refer to the

System 450 Series Modular Control Systems with Standard Control

Modules Technical Bulletin (LIT-12011459).

Note:

For information regarding System 450 control modules with network

communications, refer to the System 450 Series Modular Control Systems
with Communications Control Modules Technical Bulletin (LIT-12011826).

Related Documentation

Table 1 provides references to System 450 related documentation, including sensor

installation instructions.

Table 1: Related Documentation (Part 1 of 2)

For Information On

See Document

LIT or Part Number

Models, and Technical Specifications

Catalog Page

System 450 Series Features, Benefits, System 450 Series Modular Controls LIT-12011458
Models, and Technical Specifications Product Bulletin
System 450 Series Features, Benefits, System 450 Series Modular Controls LIT-1900549

Installing, Wiring, and Setting up
System 450 Reset Control Modules with
Real-Time Clock and Relay Output

System 450 Series Reset Control Modules
with Real-Time Clock and Relay Output
Installation Instructions

Part No. 24-7664-2888

Installing and Wiring System 450
Expansion Modules with Relay Output

System 450 Series Expansion Modules
with Relay Outputs Installation Instructions

Part No. 24-7664-2861

Installing and Wiring System 450
Expansion Modules with Analog Output

System 450 Series Expansion Modules
with Analog Outputs Installation
Instructions

Part No. 24-7664-2799

Installing and Wiring the System 450
Power Module

System 450 Series Power Module
Installation Instructions

Part No. 24-7664-2691

Installing and Wiring the A99 Series
Temperature Sensors

A99B Series Temperature Sensors
Product/Technical Bulletin

LIT-125186
Part No. 24-7664-1636
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Table 1: Related Documentation (Part 2 of 2)

For Information On

See Document

LIT or Part Number

Installing and Wiring the HE-67xx
Humidity Sensors and Humidity with

Temperature Sensors

TrueRH Series HE-67xx Humidity Element
with Temperature Sensor Installation
Instructions

Part No. 24-9527-7
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System 450 Overview

The System 450 Series is a family of compact digital electronic control, expansion,
and power modules that are easily assembled and set up to provide reliable on/off
and proportional control of temperature, pressure, and humidity conditions in a
wide variety of HVACR and commercial/industrial process applications.

The System 450 Series is designed to replace System 350 Series and System 27
Series control systems and provides more features and greater flexibility with far
fewer model variations. Most System 350 and System 27 modules are designed for
single condition applications (either temperature, pressure, or humidity) and
cannot be configured to control multiple conditions with a single control system.
Depending on the control module used, a single System 450 control system can
monitor and control both temperature and humidity, or temperature, pressure, and
humidity simultaneously.

Note: System 450 modules are not compatible with System 350 or System 27
modules, but you can build all of the System 350 and System 27 control
systems and many more with System 450 modules, usually with fewer
modules.

The System 450 Series has several model variations; each module is designed to be
multi-purpose, adaptable, and completely field configurable for temperature,
pressure, and humidity applications. The System 450 Series allows you to build a
wide range of inexpensive, compact, durable, and versatile custom control systems
that allow you to monitor and control multiple control loops in your controlled
system. A System 450 control system can monitor temperature, pressure, and
humidity simultaneously and control up to ten outputs (analog outputs, relay
outputs, or both) based on the monitored conditions.

Note: System 450 reset control modules can monitor and control temperature
and humidity applications simultaneously. System 450 communications
control modules, System 450 standard control modules, and the
System 450 control module with hybrid analog output can monitor and
control temperature, pressure, and humidity applications simultaneously.

A System 450 reset control system includes:

» asingle System 450 reset control module, which provides the control system
Ul for setting up, monitoring, and controlling your system and the sensor
wiring terminals for connecting the sensors to your control system.

* one to ten outputs provided by the control module and expansion modules.
Each output provides either on/off control or a proportional analog signal
(0to 10 VDC or 4 to 20 mA) to the equipment in your controlled system.

* one to three sensors, which are hard-wired directly to the control module and
provide input signals for monitoring and controlling your system equipment.

» an optional power module to provide power to the connected control module
and expansion modules.
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See Table 9 on page 76 for a list of System 450 modules that can be used in reset
control systems. Refer to the System 450 Series Modular Controls Product Bulletin
(LIT-12011458) for a complete list and description of the System 450 modules,
compatible sensors, and accessories.

Figure 1 shows an example System 450 reset control system that controls a
three-stage boiler with or without Load Balancing.

1
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Circulation Pump
Control Circuit
L2 (24 to 240 VAC)
L1

Figure 1: System 450 Reset Control System Example

Figure 3 on page 12 shows the System 450 Ul Main Screens, System Status
screens, and System Setup Screens for the example system shown in Figure 1.
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System 450 Reset Control Modules

A System 450 reset control system can provide the following types of control to
your application equipment:

*  On/Off Control, including multi-stage control for temperature and humidity
applications. See Relay Outputs on page 16 for more information.

* Proportional Analog Control, including multi-stage control for temperature
and humidity applications. See Analog Outputs on page 18 for more
information.

* Combination of On/Off Relay and Analog Output Control, with up to 10
outputs per control system and any combination of relay and analog outputs.

* Multi-Stage Control (Relay and Analog) for temperature and humidity
applications.

* Multi-Purpose Control, including simultaneous control of temperature and
humidity conditions.

» Stand-Alone Control. A single standard control module can be quickly and
easily configured to replace a wide variety of specialized controls in the field.

» Direct and Reverse Action Proportional Control. See Direct and Reverse
Control Actions for Analog Outputs on page 19 for more information.

* Proportional Plus Integral Control. See Proportional Plus Integral Control
and Integration Constants on page 21 for more information.

» Temperature and Humidity Reset Setpoint Control in humidity and
temperature applications. See Temperature or Humidity Reset Setpoint on page
22 for more information.

» Real-Time Clock for configuring temperature or humidity setback based on an
occupancy schedule. See Real-Time Clock on page 27 for more information.

» Scheduling and Temperature Setback Control, including Time of Day and
Day of Week scheduling. See Setback Control Schedule on page 27 for more
information.

» Load Balancing of staged equipment using relay outputs. See Load Balancing
on page 27 for more information.

Note: System 450 reset control modules do not provide pressure control,
Differential Control, or High Input Signal Selection.
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Control Modules and User Interface

Each System 450 reset control system requires a single control module.

System 450 control modules have an LCD that enables you to set up and monitor
your control system, along with a four-button touchpad for navigating the control
system status and setup screens, and setting up the system parameters. Figure 2
shows a reset control module and describes the various features of the System 450
control system Ul for reset control modules.

LED: Green LEDs on Control Module and

Status or Setup Value: Displays the current Expansion Modules indicate if the associated
input status, output status or setup parameter ' // relay or analog output is on or off. If the analog
value for the displayed input sensor, output o m o output is partially on (between 0 an 10V), the
and/or setup parameter. Press [a] or [¥] to select LED blinks. The higher the output signal

a different parameter value when the value LR strength, the longer the LED is on.

is flashing. (Here, 100 = 100%.) \100 | Output Number: Displays a numerical
L—"1 value that identifies the output associated

with the status or setup value shown

. . 4 )
Status or Setup Identifier: Displays the — | OSP i,l\ on the screen. Output numbers are

unit of measurement, output, sensor number, automatically determined by the outputs'

or setup parameter for the displayed status or SVST A50) ) - : -
setup value. (Here, the setup identifier OSP EM %gﬁ?:;i%i‘%ﬂs ((Iﬁfért: rA'ngt)O':tthLi 4)
represents % output signal strength at setpoint.) A Y- T put 4.

Control Ramp Icon: Displays whether an

Menu Button: Press M to move through the —1 | M / > analog output (only) is set as direct acting
: or reverse acting, and whether the output

sensor and output setup start screens. ) . L ;
} ' signal strength is at minimum or maximum
When moving through the status or setup / \ wﬂen the segnsed property is at Setpoint
screens, press M to return to the status start - The control ramp icon displayed is '
screen or setup start screen. determined by the output's SP, EP, OSP,
and OEP setup values.

/Avﬁj

Up and Down Buttons: Press [a] or [¥] to select
a different value for any flashing value in the
setup value field. In the Main (sensor status)
screens, press and hold both [4] and [¥] for N 7
5 seconds to access the Setup Start screens. @ @

Next Button: In the Main screens,

press Bl to scroll through the system status
screens. In a setup screen, press ] to save
the (flashing) setup value and go to the
next setup screen.

IN"3|NpoW WWOI 05 S

Figure 2: System 450 Control Module with Relay Outputs Showing LCD and
Four-Button Touchpad User Interface

System 450 reset control modules are available with one or two relay outputs and
the System 450 reset control firmware. See Table 9 on page 76 for model
descriptions and Repair and Ordering Information on page 76 for more
information.

All System 450 control modules can control both relay outputs and analog outputs,
regardless of the type of outputs that the control has onboard. You set up all of the
sensors and all of the outputs (relay and analog), including the expansion module
outputs, in the control module Ul. A reset control module can also be configured as
a simple stand-alone control system when your application requires only one or
two relay outputs.

During normal operation, the LCD displays the Main System 450 screens (Sensor
Status screens), which automatically scroll through and display the status of the
hard-wired sensors and reset sensor in your control system. You can also view the
status of all the outputs in your control system and access the System Setup screens
from the Main screens in the System 450 Ul. See Setting up a System 450 Reset
Control System on page 41 for more information.
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The System 450 System Status screens display the status of each output in the
control system (in addition to the sensor status screens). A relay output status is
displayed as On or OFF. See Relay Outputs on page 16 for more information. An
analog output status is displayed as a percentage of the total output signal strength
(0 to 100%). The analog output status screens also display an icon that indicates
the control action of the output. See Direct and Reverse Control Actions for Analog

Outputs on page 19 for more information.

The System Setup screens in the System 450 Ul enable you to easily set up the
system sensors and all of the system outputs for your control system. See Setting
up a System 450 Reset Control System on page 41 for more detailed procedures for
setting up your control system.

Figure 3 illustrates the System 450 Ul navigation paths, parameter designations,
and values for the control system example (shown in Figure 1) using a System 450
reset control module. Figure 3 shows the Main screens (sensor status screens), the
System Status screens, the System Setup screens, and the Output Setup screens for
an example System 450 reset control application.
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Figure 3: System 450 Ul Menu Flow Chart Example Showing Navigation Paths
and Example Settings in the Main, System Status, Sensor Setup, and Output

Setup Screens for the Example in Figure 1
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Expansion Modules, Module Assemblies, and Outputs

System 450 expansion modules provide additional outputs to expand your control
systems and meet specific application requirements.

A System 450 control system can provide up to ten outputs, which can be any
combination of relay and analog outputs. Expansion modules are available with
one or two relay outputs, or with one or two analog outputs. See Table 9 on
page 76 for information on the System 450 modules that can be used in a reset
control system.

C450CQN-x C450SBN-x C450CQN-x
C450CCN-x, ‘ .
Control Module C450YNN-1C Expansion Expansion Expansion
OUTR1. OUTR2 Power Module Module Module Module
’ OUTA3, OUTA4 OUTR5 OUTAB, OUTA7

Sensor Terminals | 2y sn2 m B [1 @ E g |

and (Optional)

s s Sn1Sn3 [ ] ] [ ] i
24 VAC Supply Power | S| By \_, L | I i
Input Terminals M m M / M i
6-Pin Modular — |
I:I Plugs and Jacks

—
CC CC >0 ZzZ— >0> z
zZ zZ o O =z
896 00| e | 25y || Ba =8 |I:
eeel [eeal|| [@ @ @] 22 voe f
(oL Lo Ll _OJ°L Ojo _OJ¢

Figure 4: System 450 Module Assembly Example Showing Reset Control
Module Positions, Output Positions, and Output Numbers

Module Assemblies, Output Types, and Output Numbers

You can easily plug System 450 modules together using the 6-pin connectors
located on the sides of the modules’ housings and mount these module assemblies
on standard 35 mm DIN rail (recommended) or directly to a hard, even surface.
See Mounting on page 36 for more information.

Figure 4 shows a System 450 module assembly example, the module positions, the
output types, and the automatically assigned output numbers used in the System
Setup screens in the control module UL.

The control module is always mounted on the left side of the module assembly. If a
System 450 power module is used, the power module is always plugged into the
right side of the control module. If expansion modules are used, they can be
plugged into the assembly in any order on the right side of the power module (or
the right side of the control module, if a power module is not used in the
assembly). See Assembling System 450 Modules on page 35 for more information.
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Each time a System 450 module assembly is powered on, the control module polls
all of the modules to identify output type (relay or analog) and then assigns an
output number (1 to 9 and 0 = 10) to each output, starting with the first output on
the first expansion module connected to the right of the control module. Output
numbers are displayed on the control module LCD to identify the output you are
viewing as you navigate the system status and setup screens in the System 450 Ul
(Figure 2).

System 450 Compatible Sensors

System 450 reset control modules are designed to operate with a variety of
compatible temperature and humidity sensors. The System 450 compatible sensors
cover a wide range of temperature and humidity conditions.

Note: System 450 compatible sensors for reset control modules consist of
temperature and humidity sensors. The term sensor refers to all
System 450 compatible input devices for reset control modules, unless
noted otherwise.

System 450 compatible sensors also come in a variety of styles and configurations,
allowing you to select the sensor that best fits your control system requirements.
See Table 9, Table 10, and Table 11 in Repair and Ordering Information on page
76 for more information on System 450 compatible sensors.

You can connect up to three sensors to a System 450 control module at the
low-voltage terminal block. See Wiring System 450 Components on page 37 for
more information on System 450 sensor wiring terminals on control modules.
Refer to the System 450 module installation instructions and the sensor installation
instructions referenced in Related Documentation on page 5 for information on
installing, wiring, operating, troubleshooting, and replacing System 450
compatible sensors.

For each sensor in your control system, you must select the sensor’s corresponding
Sensor Type when you set up the sensors in the System 450 Ul. A sensor’s
corresponding Sensor Type determines the controlled condition, unit of
measurement, minimum differential, setup values, and ranges for each output that
is set up to reference the sensor.

See Table 2 on page 15 for information about Sensor Types, the corresponding
output setup values and ranges and sensor models used in System 450 reset control
systems.

System 450 automatically designates the sensor connected to the Snl terminal and
a common (C) terminal as the Sn-1 sensor in the Ul. The sensor connected to the
Sn2 and a C terminal is designated Sn-2, and the sensor connected to Sn3and a C
terminal is designated Sn-3. You set up each sensor in the corresponding sensor
setup screens in the UI.
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Note: For a System 450 control system to operate properly, you must wire the
correct sensor model to the correct sensor input terminals on the control
module and select the correct Sensor Type in the corresponding Select
Sensor Type screen in the System 450 Ul. You must also set the
active/passive sensor jumpers or switches on the control module correctly
for each sensor connected to your control system.

See Setting up a System 450 Reset Control System on page 41 and Setting Up the
Sensors on page 45 for more information and procedures on setting up sensors and
Sensor Types in the System 450 Ul. See Active and Passive Sensors on page 15 for
information on setting the active/passive switches and jumpers.

System 450 Sensors for Reset Control Modules

Table 2 shows the Sensor Types, output setup values, value ranges, and product
types for the temperature and humidity sensors that are compatible with the
System 450 reset control modules.

Note: The reset control modules do not control pressure applications and do not
have compatible pressure transducers.

Table 2: Sensor Types, Setup Values, and Product Codes for Reset Control Modules

Sensor | Unit Range of | Resolution | Minimum Effective | Range Range Sensor
Type Usable Increments | Differential Sensing | of of Product
Values Value or Range Usable Usable | Type
Proportional Pb/dIFF | OSET Numberl
Band and SbK | Values
Values for RSP
for RSP
°F °F -40t0250 |1 1 -46t0 255 | -30to 30 -30to 30 | A99B-xxx
°C °C -40t0 121 | 05 0.5 -43t0 124 | -17t017 |-17t017 | A99B-XXX
rH % 10to 95 1 2 1to 100 -20to 20 -30to 30 | HE-67Sx-
Humidity XXXXX

1. See Troubleshooting System 450 Control Systems on page 75 (Table 7 and Table 8) for additional ordering information

for System 450 compatible sensors.

Active and Passive Sensors

Each sensor hardwired to a System 450 control system is either an active or
passive sensor. Passive System 450 sensors are two-wire temperature sensors that
connect to one of the sensor input terminals and a common terminal (C) only. For
reset control modules, active sensors are three-wire humidity sensors that connect
to one of the sensor input terminals, a common terminal, and a voltage supply
terminal (24V).

The sensors have the following requirements:
» Temperature sensors do not require a power source.

* Humidity sensors require 24 VAC supply power and must be connected to the
24V terminal on the input terminal block.
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On reset control modules with relay outputs, position the active/passive jumpers
across both pin terminals for passive temperature sensors and on one terminal for
active humidity sensors.

Active/Passive Jumper Pin Terminals on Control Modules with Relay Outputs

Sn-1 jumper positioned on one pin (or removed) sets the Sn-1 sensor to active
H Sn-1 for humidity sensors.

Sn-2 Sn-2 jumper positioned across both pins sets the Sn-2 sensor to passive
for temperature sensors.

Sn-3 Sn-3 jumper positioned on one pin (or removed) sets the Sn-3 sensor to active
for humidity sensors.

Figure 5: Example Showing the Active/Passive Jumper Positions
on a Control Module with Relay Outputs

See System 450 Reset Control System Examples on page 29 for System 450 control
system examples showing active/passive sensor jumper or switch settings.

System 450 Reset Sensor (rES)

System 450 reset control modules also enable a reset sensor based on the input
from two hard-wired sensors (Sn-1 and Sn-2) in your control system. Selecting a
reset sensor for an output on a System 450 control system enables the reset control
feature on the output.

On System 450 reset control modules, the Reset Setpoint (RSP) that is used to
control temperature and humidity reset control applications is derived from the
functional Reset Sensor (rES), which is based on the outdoor air temperature
sensed at Sn-1 and the process or space temperature sensed at Sn-2. See
Temperature or Humidity Reset Setpoint on page 22 for information and
procedures on setting up the Reset Sensor and Reset Setpoint.

Relay Outputs

Relay outputs provide low and line-voltage on/off control for devices and
equipment in your controlled systems. Each relay output is a Single-Pole,
Double-Throw (SPDT) set of dry contacts. See Figure 11 on page 39.

Note: System 450 output relays are SPDT dry contact relays only and do not
provide any power source for your controlled equipment.

Selecting an ON value that is less than the OFF value (ON < OFF) turns the relay
on when the sensed condition value decreases, which is the typical heating mode in
temperature applications and is referred to as reverse acting on/off control.

Selecting an ON value that is greater than the OFF value (ON > OFF) turns the
relay on when the sensed condition value increases, which is the typical cooling
mode in temperature applications and is referred to as direct acting on/off control.
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You can set up multiple relay outputs to create a variety of equipment staging
control systems. See Wiring System 450 Components on page 37 for information
on wiring output relays. See Technical Specifications on page 78 for the relay
output electrical ratings.

A green LED on the relay control and relay expansion module housings (Figure 2)
indicates the relay output status.

When a relay output is On:

» the corresponding green LED on the module housing is lit

» the LNO (Line Normally Open) relay contact is closed

» the LNC (Line Normally Closed) relay contact is open

» the corresponding Output Status screen in the Ul displays On
When a relay output is Off:

» the corresponding green LED on the module housing is not lit
» the LNO relay contact is open

» the LNC relay contact is closed

» the corresponding Output Status screen in the Ul displays OFF

System 450 control and expansion modules are available with one or two relay
outputs. See Table 9 on page 76 and Technical Specifications on page 78 for more
information about the System 450 Series module models used to build reset control
systems.

For procedures on setting up relay outputs on reset control modules, see Setting up
a Relay Output with Unoccupied Setback on page 56 or Setting up a Relay Output
with Reset Control and Unoccupied Setback on page 63.

A relay output’s control action is determined by the values that you select in the
ON and OFF relay output setup screens:

* Relay ON values (ON) are the values at which the relay turns On.
* Relay Off values (OFF) are the values at which the relay turns Off.

Table 3 illustrates direct and reverse relay actions. When you select On/Off
condition values where OFF is less than On, the output relay is a direct acting
relay. When you select condition values where On is less than Off, the output relay
IS a reverse acting relay.
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Table 3: System 450 Output Relay Control Actions and the Relationship
Between ON and OFF Values

Control Action Set the Relay Output ON/OFF Value
Relationships for the Desired Control
Action
Relay State Direct Acting Relay OFF <ON
OFF <ON
Relay On l
Relay Off | T
\ \ >
OFF ON
Condition Condition
Value Value
Sensed Condition
Relay State Reverse Acting Relay ON < OFF
ON < OFF
Relay On l
Relay Off I——
\ \ >
ON OFF
Condition Condition
Value Value
Sensed Condition

In temperature applications, direct acting relays are often used to control cooling
equipment, while reverse acting relays are often used to control heating equipment.

In humidity applications, direct acting relays often control dehumidification
equipment, and reverse acting relay often control humidification equipment.

Analog Outputs

Analog outputs provide proportional analog signals for devices and equipment in
your controlled systems. Each analog output can generate either a 4 to 20 mA or
0 to 10 VDC signal. The output signal type is self-selecting; after you connect the
analog output to the controlled equipment, the output detects the analog input on
the controlled equipment and generates the appropriate analog signal for the
connected input.

You can set up an analog output to generate a direct acting or reverse acting
proportional output signal. You can also set up the output signal strength to
increase or decrease in either the direct acting or reverse acting mode. See Direct
and Reverse Control Actions for Analog Outputs on page 19 for more information.
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System 450 also provides six integration constants that allow you to set up a
proportional plus integral control signal, which can provide more precise setpoint
control. See Proportional Plus Integral Control and Integration Constants on page
21 for information on determining the integration constant for an analog output.

For procedures on setting up analog outputs on reset control modules, see Setting
up an Analog Output with Unoccupied Setback on page 60 or Setting up an Analog
Output with Reset Control and Unoccupied Setback on page 64.

System 450 control and expansion modules are available with one or two analog
outputs; however, the System 450 Reset Control modules are not available with
analog outputs. See Table 9 on page 76 and Technical Specifications for more
information about the System 450 Series module models that are used to build
reset control systems.

Direct and Reverse Control Actions for Analog Outputs

An analog output can be set up to provide one of four different control actions,
which allow you to match the output signal to the requirements of your control
system and the controlled equipment. The proportional output signal can provide
direct acting or reverse acting control. In addition, the output signal can be set up
to generate either the minimum or the maximum output signal strength at Setpoint.

A control ramp icon is displayed on the status screens for all analog outputs in your
control system (Figure 2 on page 10). The displayed control ramp icon represents
the control action of the analog output signal. See Table 4 on page 20 for more
information on analog output control actions and control ramp icons.

An analog output’s control action and the corresponding control ramp are
automatically determined by the values that you select in four analog output setup
screens:

» Setpoint value (SP) is the target value that the control system drives toward,
and along with the End Point, defines the output’s proportional band.

* End Point value (EP) is the maximum deviation from the target value
(Setpoint). The control system applies maximum output at the EP to drive the
process back toward the SP. The SP and EP define the analog output’s
proportional band.

» Output at Setpoint value (OSP) is the signal strength level of the analog
output when the input sensor is at Setpoint (SP). The OSP is expressed as a
percentage (0 to 100%) of the full scale output.

* Output at Endpoint value (OEP) is the signal strength level of the analog
output when the input sensor is at the End Point (EP). The OEP is expressed as
a percentage (0 to 100%) of the full scale output.
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Table 4 shows the four control ramp icons and describes their corresponding
control actions and the setup value relationships required to configure the four

control actions.

Table 4: System 450 Control Ramps, Analog Output Control Actions, and

System Setup Value Relationships

Control Ramp

Control Action

Set the Analog Output Value Relationships

Output Maximum at SP

OEP=0%

v

EP=60°F

Displayed for the Desired Control Action and
Corresponding Control Ramp
: / A SP <EP
—i— OEP=100% OSP < OEP
Output Minimum at SP
OSP=0% >
SP=50°F EP=60°F
\; A SP > EP
Output Minimum at SP OEP=100% OSP < OEP
0SP=09 >
EP=50°F SP=60°F
A SP > EP
/ § 0SP=100%
1 OSP > OEP
Output Maximum at SP
OEP=0% >
EP=50°F SP=60°F
A SP <EP
\ osp=io0% OSP > OEP
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Proportional Plus Integral Control and Integration Constants

In addition to standard proportional control, System 450 provides Proportional
plus Integral (PI) control capability. The addition of integral control enables a
properly set up analog output to drive a controlled condition closer to Setpoint
(Figure 6).

Standard proportional-only controls continuously adjust the output in proportion
to the difference (offset error) between the Setpoint value and the sensor value. As
the load on the system increases, the offset error increases. A proportional-only
control responds to the increased offset error by changing the output signal, which
drives the controlled equipment to compensate for the load change (Figure 6).
Proportional-only control loops are relatively easy to set up and adjust.

Typically, under constant system load, proportional-only control loops do not drive
a system to the selected Setpoint. Instead, the controlled system is maintained at a
control point within the proportional band (throttling range) between setpoint and
end point. The larger the load on the system, the further the control point drifts
from setpoint. Still, for many applications, proportional-only control is the best
choice for analog output control.

Proportional Only Control

T \ End Point —5——
=0
2 35 | +— System Load
SEQ Load )
E §, g Change 7 . Proportional
l o £ ///////////// Control point and output  Offset Error Band
il s /1200000000002 follows the system load.
Offset Error
I >/ T T A Setpoint ————
| |
} ‘ Time ‘
Proportional Plus Integral Control
T T End Point ———
“ © ! |
= o E Lo'; ‘ —— System Load
Zero © g g Change | Integral control adjusts the output Proportional
OEffset % A g / to bring the system condition to Band
rror T O J | . .
+E ‘ ®\ | Setpoint regardless of system load :
I = \)A\ ¥ — < —‘\ — Sl Setpoint ——— §
| | 2
} Time =

Figure 6: Proportional Only Control Versus Proportional Plus Integral Control

Proportional plus Integral (PI) control incorporates a time-integral control action
with proportional control action and, if properly set up, a Pl control loop can
effectively eliminate offset error and enable a controlled system to drive to setpoint
even under large constant loads (Figure 6). On a properly sized system with
predictable loads, PI control can maintain the controlled system very close to
setpoint.

A system’s output capacity, the size of the load on the system, and the integration
constant selected determine the speed (recovery rate) at which the PI control drives
the system to setpoint.
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The integration constant establishes the rate at which the control readjusts the
analog output signal. The faster the integration constant, the faster the control
readjusts the output signal and the faster the recovery rate of a properly sized and
setup control loop.

Note: PI control is not suitable for all controlled systems. Improperly applied Pl
control loops are unstable and can overshoot setpoint, resulting in control
loop oscillation. Also, with PI control, the proportional band (throttling
range) and the integration constant are interdependent and you must
properly set up these values in relation to each other. You must also
properly size the system equipment to handle the maximum load. Close
observation over several cycles and under different load condition is
required to properly set up a Pl control loop. On a properly sized system, a
PI control loop can drive the system condition much closer to setpoint than
proportional-only control.

In addition to a proportional-only setting, System 450 provides six time-integral
settings in the Integration Constant Setup screen for matching the analog
signal’s response rate to the controlled system’s recovery rate. The seven
integration constant settings are shown in Table 6 on page 74.

See Determining the Integration Constant for an Analog Output on page 71 for
more information and the procedures for determining an integration constant and
testing a P1 control loop in your controlled system.

Reset Control

System 450 reset control modules allow you to reset the controlled loop setpoint
based on a master sensor (typically outdoor air temperature) and control outputs
based on changing conditions at the master sensor. Typical reset control
applications include boiler water reset, chilled water reset, and VAV zone control
applications. See Temperature or Humidity Reset Setpoint on page 22 for more
information on Reset Setpoint RSP.

The reset control module’s real-time clock allows you to schedule outputs by day
of week and time of day. You can also set up setback temperatures (and humidity)
to create an occupied/unoccupied schedule for the outputs in your control system.
The reset control module’s load balancing feature enables your control system to
even out the runtimes of staged equipment by automatically selecting the stage
with the least runtime when responding to increases in the system load.

Temperature or Humidity Reset Setpoint

System 450 reset control modules allow you to set up outputs in your control
system with temperature or humidity reset control capability.

The temperature or humidity reset control uses an algorithm to calculate and adjust
(reset) the setpoint for a temperature or humidity control loop based on changes in
ambient outdoor temperature or other uncontrolled condition temperature.
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Figure 7 on page 23 shows an example of a simple temperature reset control
application used to control either boiler or chiller supply-water temperature. See
System 450 Reset Control System Examples on page 29 for example reset control
applications.

Master

Temperature Control resets supply water ?’:rﬁlﬂgr\é\{iﬁr Supply Water
Sensor temperature setpoint based Sensor —
(Sn-1) on the temperature sensed (Sn-2)
l at Master Sensor. - Return Water

Typically senses
outdoor air temperature. Temperature Reset

Control

Relay or Analog Temperature Reset
Control Signal to Boiler or Chiller Controlled Equipment
(Boiler or Chiller)

Controlled equipment cycles or modulates
based on reset setpoint and the sensed
supply water temperature.

Figure 7: Example Boiler or Chilled Water Temperature Reset Application

FIG:BCWS _Rst

When the ambient or uncontrolled temperature (sensed at the master sensor
[Sn-1]), rises or lowers, the reset control module calculates a proportional
adjustment that lowers or raises the supply-water temperature control setpoint
(Reset Setpoint [RSP]). A second sensor (Sn-2) senses the supply loop/output
temperature. The reset control calculates and generates the output signal response
that is required to drive the supply/output temperature to the RSP.

Reset control logic regulates a supply (control loop) temperature or humidity based
on outdoor air temperature to allow proper capacity of the supply to heat, cool,
dehumidify, or humidify the desired space or environment. Common temperature
reset applications are boiler-water temperature reset based on ambient outdoor air
temperature, and chilled-water temperature reset based on outdoor air temperature.
You can also apply temperature reset to Variable Air Volume (VAV) zone
temperature control systems and a variety of other temperature and humidity
control applications.

System 450 reset control modules allow you to set up a wide variety of
temperature reset control systems. To set up a System 450 temperature reset
control system:

1. Set up the master temperature sensor (Sn-1 in the System 450 Ul). See Setting
up a System 450 Reset Control System on page 41 for information and
procedures.

2. Set up the output/supply temperature sensor (Sn-2 in the System 450 Ul). See
Setting up a System 450 Reset Control System on page 41 for information and
procedures.

System 450™ Series Modular Control Systems with Reset Control Modules Technical Bulletin

23



3. Set up the RSP in the System 450 reset control module Ul. See the following
information and procedures.

Reset Control Modes of Operation

System 450 reset control modules and relay output expansion modules can control
multi-stage temperature and humidity applications. Reset control applications
automatically adjust the control loop setpoint to save energy based on input from
the master (outdoor/ambient) sensor and the user-selected reset setpoint settings.

Figure 8 shows an example of direct acting control for a cooling application. In a
cooling application, you select the direct acting mode of operation by using a
positive differential (dIFF) and positive offset (OSET). When the Reset Setpoint
(RSP) is reached on a drop in temperature, the normally open relay contacts open,
ending the on cycle of Stage 1. Figure 8 also shows the System Setup screens for
this four-stage cooling application.
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Figure 8: System 450 Direct Acting Mode of Operation Example
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Figure 9 shows an example of reverse acting control for a heating application. In a
heating application, you select the reverse acting mode of operation by using a
negative differential (dIFF) and negative offset (OSET). When the RSP is reached
on a rise of temperature, the normally open relay contacts open, ending the on
cycle for Stage 1. Figure 9 also shows the System Setup screens for this four-stage
heating application

ON T l

OUTR4 OFF - ——— —
OUTR3 OFF l_____________
ON + l
OUTR2  OFF R S —
ON T l
OUTRL OFF b
Water Temp LA\ | | | | | | | // |
Sensor Sn-2 AN | | | | | | 7 /71
110 136 138 140 142 144 146 148 150 180 °F
(MNSP) (MXSP)
Sensor Condition
Action: Heating (RA) cutout High, differential is below action level; negative value. OFF to ON /I\
Summary of Ul Setup Screens:
v ON to OFF \l/
SENS , SEN R =\ 0 00 J ON
Sn-1 Sn-2 Sn-3 )| OFFS') | OFFS? OFFS’® OFF — —
RSET [ 110 | 180|( 50 | 0o |[ 55| - |[ -10][ ON
¥ MNSP MXSP RSTR J| RENd SdH]I SdLO J | SbK bAL
oUTR) 5 res|( -4 o[ O 0 OFF [ rES|]
v | SENS*J | dIFF* { OSETIA { ONT* ) OFFTIA SNF* IR SENSIA
OUTR’ rES -4 -2 30 0 OFF|| TrES
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Figure 9: System 450 Reverse Acting Mode of Operation Example
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Note: The System Setup screens in Figure 8 and Figure 9 show the selections you
make to configure the illustrated control system examples. You must select
values that are appropriate for your control system application.

Real-Time Clock

System 450 reset control modules include a real-time clock that allows you to
control outputs based on time of day and day of week. The real-time clock allows
you to configure temperature or humidity setback based on an occupancy
schedule. See Setting Time and Day on page 66 for more information about
configuring the real-time clock.

Setback Control Schedule

Setback Control allows you to change the setpoint based on the time of day and
day of the week. See Setting up an Occupied/Unoccupied Schedule on page 67 for
a complete description.

The setback selection screen determines a (floating) unoccupied setback value
(RSP + SbK) for all of the relay and analog outputs that reference the rES sensor.
The setback value may be negative for heating or humidification, or positive for
cooling or dehumidification control.

Load Balancing

The examples in Figure 8 and Figure 9 also use the Load Balancing feature. When
Load Balancing Mode (bAL) is set to ON, the reset control module turns on the
output with the least amount of ON time first and this output becomes Stage 1. The
output with the most amount of ON time turns on last and becomes Stage 4. The
reset control module automatically moves dIFF* and OSET?! from the previous
Stage 1 output to the new Stage 1 output, and moves dIFF* and OSET* from the
previous Stage 4 output to the new Stage 4 output. This pattern works the same
way for the Stages 2 and 3 outputs.

Note: The output numbers in the module assembly and Ul remain the same in a
control system using the Load Balancing feature. The System 450 control
system selects the output with the lowest runtime as the first stage (or next
stage) as additional stages are needed to move the system load towards
setpoint.

Sensor Failure Mode

System 450 allows you to select the mode of operation for your control system
outputs in the event of a sensor (or sensor wiring) failure of the sensor or sensors
that the outputs reference. When you set up an output in the System 450 Ul, you
must select a sensor failure mode of operation in the Sensor Failure Mode (SNF)
screen. Your selection determines how an output responds if a referenced sensor or
sensor wiring fails.
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System 450 outputs can be set up to directly reference a single compatible sensor
hardwired to the control system (Sn-1, Sn-2, or Sn-3). Outputs in control systems
with System 450 standard control modules can also be set up to reference the reset
sensor (rES). The reset sensor references input from one or more of the
hard-wired sensors; thus one or more of the hard-wired sensors can influence the
outputs that reference the reset sensor.

When any one of the connected sensors (Sn-1, Sn-2, or Sn-3) or associated sensor
wiring fails, all of the outputs that reference the failed sensor, either directly or
through a reset sensor, go into the outputs’ selected sensor failure modes and
continue to operate in the sensor failure modes until the sensor or sensor wire
failure is corrected.

You can select either On or OFF for an output’s Sensor Failure Mode. Depending
on the type of output (relay or analog), the On and OFF Sensor Failure Modes are
defined as follows:

* Relay output SNF ON = Relay On. (See Relay Outputs on page 16 for more
information regarding a relay output’s on state.)

* Relay output SNF OFF = Relay Off. (See Relay Outputs on page 16 for more
information regarding a relay output’s off state.)

* Analog output SNF ON = Qutput Signal Strength at End Point (OEP). (See
Direct and Reverse Control Actions for Analog Outputs on page 19 for more
information regarding Output Signal at End Point.)

* Analog output SNF OFF = Output Signal Strength at Setpoint (OSP). (See
Direct and Reverse Control Actions for Analog Outputs on page 19 for more
information regarding Output Signal at Setpoint.)

On System 450 reset control systems, if the Sn-1 sensor or sensor wiring fails, the
Reset Setpoint (RSP) cannot be calculated. In this case, the failure default RSP is
either the selected Minimum Reset Setpoint (MNSP) or the selected Maximum
Reset Setpoint (MXSP). The failure default RSP value (MNSP or MXSP) depends
on the reset action you have configured for the output. For outputs (relay and
analog) that reference RSP, the failure modes when Sn-1 fails are defined as
follows:

» If the calculated RSP is set up to decrease when the temperature increases at
the master sensor, then RSP = MXSP. This condition is identified as RSTR >
REND (Reset Start > Reset End). (See Figure 24.)

» If the calculated RSP is set up to increase when the temperature increases at
the master sensor, then RSP = MNSP. This condition is identified as REND >
RSTR (Reset End > Reset Start). (See Figure 25.)
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System 450 Reset Control System Examples

With System 450 reset control and expansion modules, you can build a wide
variety of cost-effective, custom control systems. Each of the following examples
provide an illustration of the module assembly, including wiring diagrams for
system sensors and outputs, and menu flow charts showing typical Main screens
and System Status screens, along with System Setup screens and example setup
values.

Note: The physical configurations, wiring, and setup values shown in the
following examples are meant to illustrate typical control system
applications, control features, and system setup values. Your control
applications may require different modules, module configurations,
sensors, wiring, and Ul setup parameters and values.

See Control Modules and User Interface on page 10 and Expansion Modules,
Module Assemblies, and Outputs on page 13 for general information and
guidelines on System 450 modules and Ul. See Detailed Procedures on page 34
for information and procedures on designing your control system, selecting
modules and sensors, mounting and wiring your control system, accessing and
navigating the System 450 Ul, and setting up your control system in the UI.

System 450 reset control systems use the C450RxN-x reset control modules along
with System 450 expansion modules to provide on/off relay control or proportional
analog control (or both) based on a floating Reset Setpoint (RSP).

Boiler Stage Control System Example with Temperature Reset, Setback, and
Load Balancing

Figure 10 shows a System 450 reset control system example for controlling three
boiler stages and a boiler water circulation pump. This reset control system
controls the boiler supply water temperature based on outdoor air temperature,
stages the boilers to meet changing load conditions, provides scheduled setback,
and balances the boiler stages to provide even runtime on all the boilers.
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Figure 10: System 450 Reset Control System Example for
Three Boiler Stages with Load Balancing

Figure 11 shows the System 450 Ul Main screens, System Status screens, and
System Setup screens for the example shown in Figure 10.

30 System 450™ Series Modular Control Systems with Reset Control Modules Technical Bulletin



rst_mnu_flwchrt

FIG:sys450

"U98IIS BINPaYIS
paidnaooun/paidnaoso

() i (530 (520 (€20 (520 52 @ o
| _| one o seam GF2 ] |0€:g || Stz |ogis | stz ) | FHOS
(P13S ) [WLL3S) [ Y10 | @
[z Jleen) iHey) [ 2
»SNIS lzm Mas | [+L440) [ wINO]) [.440 ) [ NO | [,SN3S| @ ST
_\cw 0 L oL JL 0 J199 J| e5 J[IUS] v
¢SN3S) [ cANS) (1440 [ LNO | [c13SO) [ «ddIP | [ SN3S| @ E»:o
[Us3:) a0 Lo J s Jlo-Jl s Jlsa]™[*
( N\ \ 2N OSSN ﬁ
~[:SN3S] [ zANS ) [ .1440] [ 2LNO] [:13SO) [ o4dIP | [ :SN3IS| @ T
s 1440 0 JL s JlL e JLs JLsH) [FTE
—(SN3S) [ANS ) (11340 [ WINO) [ 13S0 [ 434IP ) [ iSNaAS| @ I
S3J|4d0) 0 JL s Jl o Jl s J[SFH |
ve Mas) [ ops) [ 1HPS] [ PNIY) [(HLSH | [dSXW ] [dSNN | @ ETT
Co O—\I - \ mo J U O J omL vow—\LrOPPA - ==
s r N\ \ s xR _\/_
:S440) [,s440) [ €us Z-us 1-us| @ #_
—Ir rl 7 | —\' > | | B B J LO - lo W, - |m
Ry
,SYH SuH [ :SuH) [ SuH N0 [ LnO][ =LNO] @x|,._b 5 .cmbom uels
[lor " Jlov Jlar J{ s J{ uo J{330 | uo J ™[, 0] ames rsues
L J . > ay) 01 ob 01
"SUBBIIS SNILIS Wa)SAS pue U |[e SpU09ss g ploy
yBnoayy j01s 03 Ajpareadal [q SSald L_ocm Aisnosueynuwis
p A [& pue [¥] ssaid
wvdNL — dsd ﬁ 7o g ]n_
_I c¢e L] |€SL LGl | © - SU2919S
V,F ure

suaa.9s dnias
a|npayos
Joeqles

Su8a12s dnilas
320|D Aeq pue awi|

susal1os dnies
joJ1u0) dwnd "241D
¥ indinQ Aejay

suaa19s dnias
Ja|10g ¢ abeis
€ 1ndinQ Aejay

susa190g dnias
19109 z abeis
Z indinQ Aejay

susal12s dnies
Ja|10g T abeis
T IndinQ Aejay

Suaa19s dnies
jul0dias 1959y

IEET IS
dnies Josuss

IEET S
snie1s wWaisAs

Figure 11: Main, System Status, and Setup Screens For Three Boiler Stages

with Load Balancing Control System Example
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Chilled Water Reset Control System Example With Free Cooling

Figure 12 shows a System 450 reset control system example for modulating
chilled water temperature or flow based on outdoor air temperature. The control
system also provides free cooling when the outdoor air temperature is low enough.

This example uses an external 24 VAC Class 2 transformer for supply power
instead of a System 450 power module.

——
Chilled Water Supply Sensor
Sn-2 in Setup Ul

C450CBN-x C450SQN-x
S2  Control Module Expansion Module

C ——

Zone Air Temperature Sensor

Sn-3 in Setup Ul e} OUTR1 OUTR2, OUTR3
(A99 Temperature Sensor) &5 (
L1 ! | m
120 ol 3 :
VAC ’ | |
" 24 VAC Class 2 S | I —
ass Cc =
or SELV — ] e
Transformer  Master Sensor (Outdoor Air)
. — =
Sn-1in Setup Ul oz 28% 3
(A99 Temperature Sensor) Q00 O=z% 5
[@22] D¢
Active/Passive Sensor Jumpers g
(All jumpers set to Passive.) %,
@ &
o || slo ||| ok
Note: In this example, an external
power supply is used in place of
the C450YNN-1C Power Module. -
Chiller L_{  Outdoor Air
Modulating ——  Vent-Damper
Valve (free cooling)

Figure 12: System 450 Reset Control System Example for a Chilled
Water System with Free Outdoor Air Cooling

Figure 13 shows the System 450 Ul Main screens, System Status screens, and
System Setup screens for the control system example in Figure 12.

32  System 450™ Series Modular Control Systems with Reset Control Modules Technical Bulletin



cwr_mnu_flwehrt

"U9aIIS JNPaYIS
paidnasoun/paidnaoo

' [290]._ s toe o {800 [eNN] [12°00) [ TNN) ((T00] @ s
_. 007 | yomeormoens | S22 | | 086 | | SwiL | | 0027 |m=——
(p13S ] (W13S| [ Y10 | @
Lz J e ner) O
g b
SNES| (NS ) (0| (95 (*d30) (eSO [ | [ 5 | (SN @ (i 52
e-us||440 || o 0 J{ootJl ot J{ 82 J vz JleUs) |0l E
—> mm
' ' 3 ( ' R 'S =\ Sw
_ [:SN3S) [ ANS 2Ol .d30 2dSO| [ .13s0o| [ ad SN3S| @ 3
sau J 240 o Jloot J[_ 0 JL o JL§ Jlsz |™™]as
— 23
\SN3S nzm MAs ) (1340) [ wNO) (440 ) (uo ) (iSN3s | @ g <
| 1-us o Jl o)l o Jloes || ss |lTus [®"N9zz
-> &
A =
MAS ) (OS] [(IHPS | [PNIH ] [(HL1SH )| (dSXW) [dSNN | @ =
0t )L - Jlse Jlse J(09 JLsy ) | 3=
( ) E
:5440) (:S340) [ .s440 €-Us S [ TUS|@ e
_| 0 0 0 4 || 4o || o |
| S
SuH | [reLnO) [rlNO) @ ——— q
0T 0T v LNO| -ysans uels
ﬂ ==[0)] dnyas Josuas
. g ay) 0106 o1
SUD810S SNe1S WaIsAS pue ulep |je SpU09BS  PlOY
T yBnouu jjoias 01 A|psreadal [@ ssaid pUE AjSnOBUEINWIS
_>_<MD|—. &mwu_ mH_o NH_O g [ B_u:m E ssald
. = 1do
_ ¢eTT ¢S €l 1748 ] susaios
‘uonesado [elliou buunp k\ ure

[|0J0S-0IN® SUSBIDS U\ By L

suaal1os dnlas
a|npayss
3oeqles

SIEETRIS
dnmas %200
Ae@ pue awi|

IEETRIS
dnias |011u0D
Jadweq Iy €

1ndinQ Bojeuy

EETRIS
dnias |0J1u0D
SAA I9||IYD ¢
1ndinQ Bojeuy

suaa12s dnies
300]191U|
Jadweq 1Y

T indino Aejey

suoa1og dnias

julodias 1959y

Suaa.2s
dnias Josuas

IEETRIS
snje1s WalsAs

Figure 13: Main, System Status, and Setup Screens For Chilled Water Reset

with Vent Cooling Control System Example
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Detailed Procedures

Designing and Building System 450 Control Systems

The variety and flexibility of System 450 modules and sensors allow you to build
an almost limitless variety of custom control systems. In fact, for many control
systems, different System 450 components can be configured to achieve the same
results.

Observe the following guidelines when designing a control system and selecting
components for your control system:

» Determine the conditions and condition ranges that must be monitored and
controlled in your application to determine the sensors you need. Up to three
sensors can be connected and up to two conditions (temperature and humidity)
can be monitored simultaneously using reset control modules. See Table 2 on
page 15 and Selecting, Installing, and Setting Up Sensors for more
information.

» Determine the type of control your application requires — reset, setback,
load balancing, real-time scheduling, or a combination of control types. See
System 450 Reset Control Modules on page 9 for more information regarding
System 450 control types provided by reset control modules.

» Select a reset control module if your application requires a reset function,
occupied and unoccupied scheduling, energy savings with setback, and/or load
balancing. (See Table 9 on page 76 for System 450 control module model
information.) If your application requires functions that are not available from
the reset control module, consider the standard control module, hybrid analog
output control module, or the communications control modules.

» Determine the number and type (relay or analog) of outputs required to control
the equipment in your application. Up to ten outputs can be configured and
controlled by a single System 450 control module.

» Determine the types of control and expansion modules (relay or analog)
needed to provide the required outputs for your application and the minimum
number of modules required to provide those outputs.

Note: Many System 450 control systems can be configured using different
combinations of module models to build the assembly, but typically
there is one combination of modules that is more cost effective to build
than other potential module assembly configurations.

Selecting, Installing, and Setting Up Sensors

In a System 450 control system, all of the outputs reference one or more of the
sensors that are wired to the control module and set up in the control module UI.
Observe the following guidelines when selecting, installing, and setting up sensors
for your control system with reset control modules:
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» Select only System 450 compatible sensors. See Table 2 on page 15 for a
complete list of System 450 compatible sensor types and models that are
compatible with reset control modules. See Table 10 and Table 11 and Repair
and Ordering Information on page 76 for more information on System 450
compatible sensors.

» Select only the sensors that match the desired conditions and units of
measurement, and are designed to operate in the ranges that your control
system is intended to monitor and control.

» Ensure that the correct sensor is wired properly to the correct input terminals
on the control module. See Wiring System 450 Components on page 37.

» Ensure that the wire length between the sensors and control module is as short
as possible/practical, and ensure that the wiring is properly sized. Refer to the
sensor installation instructions referenced in Related Documentation on page 5
for more information on wiring sensors.

» Ensure that the correct sensor type is selected in the System 450 Ul for each
sensor wired to the control module. See Setting Up the Sensors on page 45.

» Ensure that the active/passive switches on the reset control module are set
correctly for each sensor in your control system. See Active and Passive
Sensors on page 15 for more information.

» Ensure that each output references the correct sensor in the System 450 Ul. See
Setting up a System 450 Reset Control System on page 41.

Assembling System 450 Modules

After selecting the System 450 components for your control system, you must
assemble the modules. Figure 4 on page 13 shows an example of a System 450
module assembly.

Observe the following guidelines when assembling System 450 modules:
» Always locate the control module on the left side of the module assembly.

* Always plug the System 450 power module (when used) into the right side of
the control module.

» Plug the expansion modules together, in any order, on the right side of the
System 450 power module or on the right side of the control module when an
external 24 VAC power supply is used instead of a System 450 power module.
(See Wiring System 450 Components on page 37 for information on wiring an
optional external 24 VAC supply power to System 450 control systems that do
not include a power module.)
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Installing System 450 Components

Locating System 450 Modules

Observe these guidelines when locating and mounting System 450 modules:

» Ensure that the mounting surface can support the module assembly, DIN rail,
mounting hardware, and any (user-supplied) panel or enclosure.

* Mount the modules in a horizontal, upright orientation wherever possible. DIN
rail mount is recommended.

* Indirect-mount applications, mount the modules on flat and even surfaces.

* Mount the modules in a location free of corrosive vapors and observe the
ambient operating conditions in the Technical Specifications on page 78.

» Allow sufficient space for making connections, running wires, and viewing the
LCD.

» Do not mount the modules on surfaces that are prone to vibration or in
locations where high-voltage relays and motor-starters, electromagnetic
emissions, or strong radio frequency may cause interference.

* Do not install the modules in airtight enclosures.

* Do not install heat generating devices in an enclosure with the modules that
may cause the ambient temperature to exceed 66°C (150°F).

Mounting

Mount System 450 modules on 35 mm DIN rail (recommended) or directly to a
flat/even surface.

To mount the modules on DIN rail:

1. Provide a section of 35 mm DIN rail that is longer than the module assembly
width, and mount the DIN rail in a suitable location using appropriate
mounting hardware.

2. Clip the control module on the rail, position the module’s upper DIN rail clips
on the top rail, and gently snap the lower clips on to the bottom of the rail.

IMPORTANT: When mounting a module assembly on a DIN rail, clip the
modules on to the DIN rail individually before gently sliding and plugging the
mounted modules together on the DIN rail. Clipping a complete module
assembly that is already plugged together on to the DIN rail can damage the
6-pin modular plugs and void any warranties.

3. Clip the remaining modules to the right of the control module on to the DIN
rail and gently slide and plug the modules together. (If a System 450 power
module is used, mount the power module on the right side of the control
module so that the power module plugs directly into the control module.)
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To direct-mount modules to walls and other flat surfaces using the four keyhole
slots:

1. Plug the modules together, remove the module covers, place the module
assembly horizontally against the wall surface in a suitable location, and mark
the mount hole locations on the mounting surface (Figure 1).

2. Install appropriate screws or fasteners, leaving the screw heads approximately
one to two turns away from flush to the mounting surface.

3. Position the assembly mounting slots over the screw heads, and then carefully
tighten the mounting screws to secure the assembly to the surface.

Note: If you mount the modules on an uneven surface, use shims or washers
to mount module assembly evenly on the surface.

Refer to the sensor installation instructions referenced in Related Documentation
on page 5 for information on locating and mounting System 450 compatible
Sensors.

Wiring System 450 Components

When wiring your System 450 control system, observe the following guidelines.
See Figure 14, Figure 15, and Table 5 for wiring terminal locations and
designations. See Technical Specifications on page 78 for the electrical ratings for
System 450 modules used to build System 450 reset control systems.

n WARNING: Risk of Electric Shock.

Disconnect or isolate all power supplies before making electrical
connections. More than one disconnect or isolation may be required
to completely de-energize equipment. Contact with components
carrying hazardous voltage can cause electric shock and may result
in severe personal injury or death.

IMPORTANT: Use copper conductors only. Make all wiring in accordance
with local, national, and regional regulations.

IMPORTANT: Do not exceed the System 450 module electrical ratings.
Exceeding module electrical ratings can result in permanent damage to the
modules and void any warranty.

IMPORTANT: Run all low-voltage wiring and cables separate from all high-
voltage wiring. Shielded cable is strongly recommended for input (sensor) and
analog output cables that are exposed to high electromagnetic or radio frequency
noise.

IMPORTANT: Electrostatic discharge can damage System 450 modules. Use
proper Electrostatic Discharge (ESD) precautions during installation and
servicing to avoid damaging System 450 modules.
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IMPORTANT: Do not connect supply power to the System 450 modules
before checking all wiring connections. Short circuits or improperly connected
wires can result in damage to the modules and void any warranty.

IMPORTANT: A System 450 control module and module assembly can be
connected to an internal power source (a System 450 power module) or an
external power source (24 V power connected to the 24V and COM terminals on
the control module), but must not be connected to both power sources
simultaneously. Connecting a control module to both internal and external
power sources can damage the modules and void any warranty.

IMPORTANT: When connecting System 450 compatible sensors with
shielded cable to a System 450 control module, connect the cable shield drain
lead to one of the C (common) terminals on the input sensor terminal block. Do
not connect the shield at any other point along the cable. Isolate and insulate the
shield drain at the sensor end of the cable. Connecting a cable shield at more
than one point can enable transient currents to flow through the sensor cable
shield, which can cause erratic control operation.

Figure 14 and Figure 15 show the locations of and designations for the wiring
terminals for System 450 reset control modules and expansion modules.

System 450
Expansion Module
with Relay Output

(C450SBN-1)

Low-Voltage
Control Sensor and
Sn2\ Supply Power Terminals
(on Control Modules Only)

Common terminals (C)
are internally
connected.

Internal SPDT Relay
(Normally Closed Position)

Line-Voltage
Relay Output Terminals
(on Relay Control and
Expansion Modules)

Sys450_cntrl_expnsn_wirmg

System 450
Control Module
with Relay Output
(C450CBN-1)

Note: The C450xCN-1 Control and Expansion module models have two output
relays and a second terminal block labeled LNC2, LNO2, and LC2.

Figure 14: Wiring Terminal Details for System 450 Control
and Expansion Modules with Relay Output
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System 450
Expansion Module
with Analog Outputs
(C450SQN-1)

L

il

INOD

Analog

Low-Voltage

Low-Voltage
Control Sensor and
Supply Power Terminals
(on Control Modules Only)

S [sn2
Ol le
S S [sn3
g S |[5v

Common terminals (C)
are internally
connected.

+
Analog ’J
Controlled

Device

Analog
Controlled
Device

sys450_anlg_cntrl_expnsn_wirng

Output Terminals

(on Analog Control and
Analog Expansion Modules)

Note: C450xPN-1 control and expansion modules only have two terminals with AO1

and COM connections.

Figure 15: Wiring Termin
Expansion Mo

Table 5 provides descriptions, ratings, requirements, and recommended cable

al Details for System 450 Control and
dules with Analog Outputs

types and recommended wire sizes for System 450 reset control, expansion, and

power modules.

Table 5: System 450 Wiring Terminal and Wire Size Information

Terminal Block Terminal | Terminal Function Required Wire
Type Label Sizes
(on Module Type)
Sensor and 24V Accepts 24 VAC supply power, when a 28 AWG to 16 AWG
Low-Voltage C450YNN-1C power module is not connected, and 2 2
Supply Power provides power terminal for active 24 VAC (humidity) 0.08 mm~to 1.5 mm
Terminal Block Sensors.
(on all Control - -
Modules) 5V Provides 5 VDC power for active sensors.
Snl, Sn2, Accepts passive or active input signals from
Sn3 sensors.
C Provides low-voltage common connections for
3 24 VVAC power and passive or active sensors
Terminals) | connected to the 5V, Snl, Sn2, and Sn3 terminals.
Note: The three C terminals are connected
internally.
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Table 5: System 450 Wiring Terminal and Wire Size Information

Terminal Block Terminal | Terminal Function Required Wire
Type Label Sizes
(on Module Type)
Line-Voltage LNC1, Connects equipment control circuit to the line- 28 AWG to 14 AWG
Output Relay LNC2 voltage Normally Closed (LNC) contact on the SPDT 0.08 mmZ2 to 2.5 mm>2
Terminal Blocks relay. ’ )
(on Control and LNC2 terminals are only on control and expansion
Expansion Modules modules with two output relays.
with Relay Output) - —— -
LNO1, Connects equipment control circuit to the line-
LNO2 voltage Normally Open (LNO) contact on the SPDT
relay.
LNO2 terminals are only on control and expansion
modules with two output relays.
LC1 Connects line power to the line-voltage Common
LC2 (LC) on the SPDT relay.
LC2 terminals are only on control and expansion
modules with two output relays.
Low-Voltage AO1 In conjunction with the COM terminal, provides a 28 AWG to 16 AWG
Analog Output AO2 self-detecting analog output signal; either 0 to 10 0.08 mm? to 1.5 mm?2
Terminal Block VDC or 4 to 20 mA.
(onn gr?snigr? llv?ggules COM In conjunction with the AO1 or AO2 terminal,
WitFt)w Analo provides a self-detecting analog output signal; either
9 0 to 10 VDC or 4 to 20 mA.
Outputs)
Line-Voltage 240 VAC Left terminal is for one 240 VAC supply power lead. | 22 AWG to 14 AWG
?gr%ilzaﬁ)%%voecrk (on No Label Middle terminal is the Common connection for either | 0.34 mm? to 2.5 mm?
on the the 120 VAC or 240 VAC supply power lead.
Power Modules Middle
only) Terminal
120 VAC Right terminal is for one 120 VAC supply power lead.

Wiring System 450 Sensors

Refer to the sensor installation instructions referenced in Related Documentation
on page 5 for information on wiring System 450 compatible sensors.
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Setting up a System 450 Reset Control System

After assembling the modules, your System 450 control system is ready to connect
to power and to be set up in the control module Ul.

Note: You can power on and set up your System 450 control system in the control
module Ul before installing the module assembly or wiring the sensors and
outputs.

Note: The sensors must be set up in the System 450 Ul before you can set up any
of the control system outputs. See Setting Up the Sensors on page 45 for
more information and detailed procedures.

IMPORTANT: The setup information in the control module is retained if the
control system experiences a power failure. If power is lost for an extended
period of time (8 hours or more), the time clock setup parameter resets (on reset
control modules only), which is indicated by dashes shown on the time screen.
When this occurs, the occupied and unoccupied function defaults to occupied
mode until you re-enter the time.

Determining Output Numbers and Output Types

After all of the modules in your control system are properly assembled and each
time power is supplied to the module assembly, the control module automatically
polls all of the modules in the assembly, assigns output numbers, and determines
output types and their order in the assembly.

The control module assigns a sequential output number to each output in the
module assembly, starting with the output farthest to the left in the module
assembly (first expansion module), which is assigned output number 1. Each
output to the right of output 1 is assigned an output number; the numbers are 2 to 9
in order of the output’s physical position, left to right, in the module assembly.
Zero (0) is assigned to output 10, if the control system has ten outputs. See

Figure 4 on page 13 for an example of output numbers in a module assembly.

The control module also determines if an output is a relay output or an analog
output, and generates the appropriate status screens and setup screens in the
System 450 Ul for each output.

IMPORTANT: Do not change the module positions after a System 450 control
system is assembled, powered, and set up in the System 450 Ul. System 450
control logic is set up in the Ul according to the sensor type, output type, and
output number. If you change the module positions in a module assembly that is
already set up in the Ul, the output numbers and default setup values for the
outputs also change, which often requires you to set up the entire control system
in the Ul again.

System 450 Ul Navigation Guidelines

See the example menu flowchart in Figure 3 on page 12 and the following general
guidelines for information on navigating the System 450 Ul on reset control
modules.
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» During normal operation, the Main screens (sensor status screens) auto-scroll,
displaying the control system’s sensor statuses on the LCD.

* While the Main screens are auto scrolling on the LCD, press ® (repeatedly) to
manually scroll through the sensor status and output status screens.

» While the Main screens are auto scrolling on the LCD, press and hold @ and @
simultaneously for 5 seconds to go to the Sensor Setup Start screen and access
the rest of the System Setup screens.

* While in any System Setup Start screen, press @ repeatedly to scroll through
the System Setup Start screens for your control system. (You cannot enter
values in System Setup Start screens.)

* You must set up the sensors before you can set up the outputs. (See Setting Up
the Sensors on page 45 for procedures for setting up the sensors.)

* Anoutput’s type (relay or analog) and output’s ID number in the Ul is
determined by the output types on the control module and any connected
expansion modules and the order in which the modules are connected in the
module assembly. (See Module Assemblies, Output Types, and Qutput
Numbers on page 13 for more information.)

* An output’s setup parameters are determined by the output’s type (relay or
analog) and the Sensor Type of the sensor you select for the output to
reference. (See Expansion Modules, Module Assemblies, and QOutputs on page
13 and System 450 Compatible Sensors on page 14 for more information.)

* In System Setup screens with flashing values, you can change the setup value
by pressing @ or ®. When the desired parameter value is flashing in the setup
screen, press B to save the value and go to the next setup screen.

» After 2 minutes of inactivity in a System Status or System Setup screen, the
LCD reverts back to the Main screens.

* Inthe Time Setup (SETT) screen, the Occupied Start Time (OC-y) screens, and
the Unoccupied Start Time (UN-y) screens, press and hold @ or & to scroll
through the minute values in 15-minute intervals.

Note: Occupied and Unoccupied Start Times can be set at 15-minute intervals
(:00, :15, :30, or :45) only.

* Inany Setup screen, press @ to go to the associated Setup Start screen.
» In Setup Start screen, press @ or ® simultaneously to resume autoscrolling
through the Main screens.
Accessing and Navigating the User Interface

System 450 control modules feature a backlit LCD and a four-button touchpad Ul
for monitoring system status and setting up the sensors and outputs in your control
system. Figure 2 on page 10 describes the System 450 Ul features and functions.
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During normal operation, the System 450 control module LCD displays the Main
screens. The Main screens are the sensor status screens, which scroll automatically
and provide real-time status of the conditions sensed at the hardwired and reset
Sensors.

Figure 16 shows an example of the System 450 Main screens and the System
Status screens.

Viewing the System Status Screens
From the Main screens, you can scroll through and view the System Status screens.

To view the system status screens while the control module LCD is auto-scrolling
through Main screens, press ® (repeatedly) to scroll through and display the
Sensor Status screens and the Output Status screens for all sensors and outputs set
up in your control system.

When you stop pressing ), the Sensor or Output Status screen that is being viewed
is displayed for 2 minutes before it times out and reverts to autoscrolling through
the Main screens. The 2-minute pause allows you to monitor a sensor that is
changing quickly during system setup or operation.

System 450 Main screens display the status at the hard-wired Sn-1, Sn-2, and Sn-3
sensors, and the statuses of the reset sensors rES (the RSP) when used in the
control system. The System Status screens also display hard-wired and reset sensor
statuses along with output statuses. The Status screens also display total runtime
for outputs that are set up with the Load Balancing feature.

Figure 16 shows the Main screens (sensor status) and the System Status screens
(sensor and output status) for a System 450 reset control system.

The Main screens auto-scroll

I____during normal operation. —
. - —_— —
Main 19 151 153||11:32
Screens oF! B o2 RSP TUE™ —I
Press B repeatedly to scroll through To reset hours (HRS"), hold down the 8 key
all Main and System Status screens. for 5 seconds.
System ON ON] [ OFF] [ ON 15 17 16 10] —
Screens | (OQUT' J@I|OUT? ouT? OouT* HRS' HRS? HRS® HRS' B

Figure 16: Main Screens and System Status Screens Example for a System 450
Reset Control System

Accessing the System Setup Screens

From the Main screens, you can also access the Sensor Setup Start screen and the
Output Setup Start screens.

* From the Sensor Setup Start screen, you can set up all of the hard-wired
sensors for your control system. (See Setting Up the Sensors on page 45 for
procedures on setting up the sensors.)
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» From the Output Setup Start screens, you can set up each output in your control
system. (See Setting up a Relay Output on page 47 and Setting up Reset
Setpoint, Day, Time, and Scheduled Setback Control on page 53 for procedures
on setting up outputs.)

To access and navigate the System 450 Setup Start screens:

1. Inthe Main (Sensor Status) screen, press @ and ® simultaneously and hold
for 5 seconds. The Sensor Setup Start (SENS) screen appears (Figure 17).

Press [M] to scroll through the Sensor Setup Start screens

Mai
ain Screen and all of the Analog and Relay Output Setup Start screens.
851 Press [ in the Sensor Setup Start screen to scroll through
| °F the Sensor Setup screens.
Press and hold Press ] in any Output Setup Start screen to scroll through

[a]+[¥] for 5 seconds
to access the

Setup Start screens. Sensor Setup Press [a] + [¥] simultaneously in any Setup Start screen to

| Start return to the Main Screen.

=~ | -[»]> Sensor Setup Screens
SENS

that output's set up screens.

Relay Output

fE]* Output 1 Relay Setup Screens

OUTR’

Relay Output

Setup Start
= 77| -[»]+ Output 2 Relay Setup Screens
OUTR?

Analog Output
Setup Start
o _3 -[»]+ Output 3 Analog Setup Screens
OUTA

Figure 17: Accessing the Setup Start Screens in the System 450 Ul

Fig:sys450U1_sys_stup

2. Press ™ (repeatedly) to scroll through and access the Output Setup Start
(OUTXX) screens for all of the outputs in your control system.

Note: All Setup Start screens have four blinking dashes in the setup value
fields. You cannot select values for the fields in the Setup Start screens.

3. Depending on the Setup Start screen that you have navigated to, press ®:
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* inthe Sensor Setup Start (SENS) screen to go the Select Sensor 1 Type
(Sn-1) screen and set up the sensors in your control system. (See Setting
Up the Sensors for procedures on setting up the hard-wired sensors.)

 inany Output Setup Start (OUTXX) screen to go to the first output setup
screen for the output. (See Setting up Reset Setpoint, Day, Time, and
Scheduled Setback Control for the procedures for setting up outputs.)

Note: You must set up the sensors in the System 450 Ul before you can set up the
outputs in the UL.

Setting Up the Sensors

To set up the sensors in your control system, you must select the correct Sensor
Type in the System 450 Ul for each sensor used in your application. You can also
select an optional temperature offset value for any temperature sensor that is set up
in your control system.

Note: System 450 compatible sensors for reset control modules consist of
temperature and humidity sensors. The term sensor refers to all
System 450 compatible input devices, unless noted otherwise.

The Sensor Type you select for a sensor automatically determines the condition
type, unit of measurement, minimum differential, setup value ranges, and default
setup values for each output in your control system that references the sensor.

Note: For a System 450 control system to operate properly, you must wire the
correct sensor model to the correct sensor input terminals on the control
module, and select the correct Sensor Type in the associated Select Sensor
Type screen in the System 450 UI. See Table 2 on page 15 for System 450
Sensor Types and their associated values and settings.

See Table 9 through Table 11 in Repair and Ordering Information on page 76 and
System 450 Sensors for Reset Control Modules on page 15 for more information on
System 450 compatible sensors.

System 450 allows you to select an offset for each temperature sensor (only) in
your control system. Whenever you select the °F or °C Sensor Type for a sensor, a
Select Temperature Offset screen appears after the Select Sensor 3 Type screen for
each temperature sensor in your control system.

The Select Temperature Offset screens are:

» Sensor Type °F, which enables an offset of up to +/- 5°F in 1 degree
increments.

» Sensor Type °C, which enables an offset of up to +/- 2.5°C in 0.5 degree
increments.

The temperature offset adjusts the displayed temperature value, sensed at the
sensor, by the offset value. For example, if the measured value is 72(°F) without an
offset, and a -2(°F) offset is selected, the measured value is offset -2(°F) and the
displayed value is 70(°F).
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To set up the sensor’s Sensor Type and offsets for the temperature sensors:

1. Access the System 450 Ul and navigate to the Sensor Setup Start (SENS)
screen (Figure 18).

2. Inthe Sensor Setup Start (SENS) screen, press ® to go to the next screen.

Setup Start Screens
Note: Whenever you select the °F or °C Sensor Type for a sensor (Sn-1, Sn-2, or Sn-3),
a Select Temperature Offset screen is displayed after the Select Sensor 3 Type
screen for each temperature sensor in your control system. Select the desired
temperature offset for a temperature sensor by pressing [4] or [¥].

Select Select
Sensor Select Select Select Temperature ~ Temperature
Setup Start Sensor 1 Sensor 2 Sensor 3 (only) (only)
D . Type Type Type Offset Degrees Offset Degrees
N o ° — J
sens | F F [ ]
B sn-1 ) _sn-2 ]  sn-3 ] oFrs) (OFFSy
¥ Kl
Scroll through 2

Figure 18: Sensor Setup Start, Select Sensor Type,
and Select Temperature Offset Screens

3. Inthe Select Sensor 1 Type (Sn-1) screen, press @ or @ to scroll through the
Sensor Types. When the desired Sensor Type is displayed (blinking), press ®
to save the Sensor Type selection and go to the Select Sensor 2 Type screen.

4. Repeat Step 3 in the Select Sensor 2 Type (Sn-2) screen and Select Sensor 3
Type (Sn-3) screen if your control system uses a second or third sensor.

After you have selected the correct Sensor Type for each sensor in your control
system, the sensors are set up in the Ul and can be selected and referenced by
the outputs that you set up in the system.

5. If atemperature Sensor Type (°F or °C) is selected for a sensor in your control
system, a Select Temperature Offset (OFFS*) screen is displayed after the
Select Sensor 3 Type (Sn-3) screen (for each temperature sensor in your
control system). Select the desired temperature offset by pressing @ or ®@.
Press ® to save the offset value and go to the next screen.

6. After all of the sensors and temperature offsets are set up:

» Press ® to return to the Sensor Setup Start (SENS) screen; then press
to scroll through the output setup start screens and set up the outputs in
your control system. (See Setting up Outputs on page 47 for procedures on
setting up outputs for your control module.)

» Allow the Ul to remain dormant for 2 minutes and the Main screen begins
to autoscroll. You may also return to the Main screen by pressing @ and @
simultaneously while a Setup Start screen is displayed.
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Setting up Outputs
After setting up the sensors for your System 450 reset control system, you can
reference the hard-wired sensors (and any reset sensors that resulted from the
hard-wire sensor setup) as you set up the outputs.

Setting up a Relay Output

Relay Outputs provide single and multiple stage on/off control to controlled
equipment. A Relay Output can be set up to be a direct acting relay or reverse
acting relay (Figure 19 and Figure 20). See Relay Outputs on page 16 for more
information about System 450 Relay Output operation and the relay ON and OFF
states.

Direct Acting Relay

Relay State
OFF <ON
Relay On l
Relay Off T
\ \ >
OFF ON
72°F 78°F

Sensed Temperature

Figure 19: Direct Acting Relay (OFF < ON)
Set Up to Control Cooling

Relay State Reverse Acting Relay

ON < OFF
Relay On T l
Relay Off ‘ ‘
\ \ >
ON OFF
64°F 70°F

Sensed Temperature

Figure 20: Reverse Acting Relay (ON < OFF)
Set Up to Control Heating
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When you supply power to a module assembly, the control module polls all of the
connected modules, detects all of the outputs in the modular assembly, then assigns
an output number to each output, and enables a Relay Output Setup Start

(OUTRX) screen for each relay output detected (Figure 21 on page 49).

The first screen in the relay output setup menu flow is the Sensor Selection

(SENSX) screen. The sensor you select in this screen (Sn-1, Sn-2, Sn-3, or rES)
determines the Sensor Type parameter ranges and values available in the
remaining output setup screens.

Note: The condition (temperature or humidity), unit of measurement, minimum
differential value, default setup values, and condition value ranges
available in the output setup screens are determined by the Sensor Type of
the sensor that you select for the output. See Table 2 on page 15 for more
information on sensors that are compatible with System 450 reset control
modules, their Sensor Types, and the values and ranges associated with
each Sensor Type.

The Relay ON (ONX) screen and Relay OFF (OFF*) screen allow you to select
the condition values at which the relay turns on and turns off. The first time you
access the Relay ON (ON*) and Relay OFF (OFF*) screens, the default ON and
OFF values appear.

The minimum differential value for the condition is determined by the Sensor
Type of the sensor that an output references. The minimum differential is fixed and
is automatically enforced in the setup Ul when you select ON and OFF values.
After you select the ON value, the condition values within the minimum
differential range are not available to select.

The Minimum Relay ON Time (ONT*) and Minimum Relay OFF Time
(OFFTX) screens provide anti-short-cycling control for system equipment by
allowing you to delay the shutdown or startup for up to 300 seconds (5 minutes)
after the ON or OFF value is reached.

The Sensor Failure Mode (SNF*) screen allows you to select whether the output
relay is on or off if the referenced sensor encounters a sensor or wiring failure. See
Sensor Failure Mode on page 27 for more information.

To set up a relay output:

1. Access the System 450 Ul and navigate to the desired Relay Output Setup

Start (OUTRX) screen (Figure 21). (See Accessing and Navigating the User
Interface on page 42.)

2. Inthe Select Relay Output Setup Start (OUTRX) screen, press [»] to go to the
Select Sensor (SENS*) screen. (The Select Sensor screen does not appear here
if the sensor is already selected for this output. In that case, go to the next step.)
Press [ or [ to select the hard-wired or reset sensor (Sn-1, Sn-2, Sn-3, or rES)
that the output references. Press [»] to save the sensor selection and go to the
next screen.
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Select Select Select Minimum Minimum
Relay Output Control Relay ON Relay OFF Relay ON Relay OFF  Select Sensor Edit Control
Setup Start Sensor Value Value Time Time Failure Mode Sensor

<
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Scroll through  Note: The Select Control Sensor screen appears only if a control sensor is not selected for an output.
Setup Start If a control sensor is already selected for an output, you can select a different sensor for the
Screens output in the Edit Control Sensor screen. If you select a different sensor you must set up the
output again for the (different) sensor that you selected.

sys450U1L rlay swp |

Fig

Figure 21: Relay Output Setup Start Screen and Setup Screen Flow

3. Inthe Select Relay ON Value (ONX) screen, press @ or @ to select the
temperature or humidity value at which the relay turns On. Press ® to save the
ON value and go to the next screen

4. In the Select Relay OFF Value (OFFX) screen, press @ or ® to select the
temperature or humidity value at which the relay turns Off. Press ® to save the
OFF value and go to the next screen.

5. Inthe Select Minimum Relay ON Time (ONTX) screen, press @ or ®@ to
select the minimum number of seconds that the relay stays on after the Relay
ON (or dON) value is reached. Press ® to save the ONT value and go to the
next screen.

6. Inthe Select Minimum Relay OFF Time (OFFTX) screen, press @ or @ to
select the minimum number of seconds that the relay stays off after the Relay
OFF (or dOFF) value is reached. Press ® to save the OFFT value and go to the
next screen.

7. Inthe Select Sensor Failure Mode (SNF*) screen, press @ or @ to select
whether the output relay stays on or off when a sensor failure is detected. Press
® to save the Sensor Failure Mode value and go to the next screen.

8. Inthe Edit Sensor (SENS*) screen:

» If the displayed sensor (Sn-1, Sn-2, Sn-3, or rES) is the correct sensor for
the output relay, the output setup is complete. Press ® to go to the Relay
Output Setup Start screen.

» If the displayed sensor (Sn-1, Sn-2, Sn-3, or rES) is not the correct sensor
for the output relay, press @ or @ to select the correct sensor. Press ® to
save the new sensor selection and go to the Relay Output Setup Start
screen. Press ® again to go to the Relay ON Value screen and repeat Step 3
through Step 8 for the new sensor.

The relay output is set up and saved in the control module. If you need to set up the
next output, press ™ to navigate to the next Output Setup Start screen. If you have
completed your control system setup, press @ and ® simultaneously to return to
the Main screens.
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Setting up an Analog Output

Analog Outputs provide proportional analog control signals to controlled
equipment based on the sensed conditions. See Analog Outputs on page 18 for
more information.

When you supply power to a module assembly, the control module polls all of the
connected modules, detects all of the outputs in the module assembly, then assigns
an output number to each output and enables an Analog Output Setup Start

(OUTAX) screen for each analog output detected (Figure 23 on page 51). See
Analog Outputs on page 18 for more information.

Note: The condition (temperature or humidity), unit of measurement, minimum
differential value, default setup values, and condition value ranges
available in the output setup screens are determined by the Sensor Type of
the sensor that you select for the output. See Table 2 on page 15 for more
information on sensors that are compatible with System 450 reset control
modules, their Sensor Types, and the values and ranges associated with
each Sensor Type.

The Setpoint (SP) and End Point (EP) screens allow you to set up a proportional
band (or throttling range) for the control loops in your controlled system.

The Output at Setpoint (OSP) and Output at End Point (OEP) screens allow
you to select the output signal strength (as a percentage of the total signal strength
range) that an analog output sends to the controlled equipment at Setpoint and End
Point.

Proportional
Band

100% 1 OEP

Sensor Type = °F
SP =70 (°F)

EP =65 (°F)

SP > EP

OSP =10 (%)
OEP =100 (%)

System Output

1

_\
)
X

OSsP

o
X

Less 65°F 70°F Greater
Condition Value

Figure 22: Relationship between Setpoint, End Point, Output at Setpoint,
and Output at End Point for an Analog Output That Controls Room Heating

Fig:sys450_cntrl_rmy

The relationship between these four setup values (SP, EP, OSP, and OEP)
determines the analog output’s proportional control action, which is indicated on
the control module LCD by the control ramp indicator. See Figure 2 on page 10
and Direct and Reverse Control Actions for Analog Outputs on page 19 for more
information on the control ramp indicator.
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The Integration Constant (I-C) screen allows you to select an integration
constant for the analog signal. Selecting an integration constant other than 0
enables proportional plus integral control action, which in many applications can
drive the condition closer to setpoint (than proportional-only control action). See
Proportional Plus Integral Control and Integration Constants on page 21 for more
information. See Determining the Integration Constant for an Analog Output on
page 71 for procedures on determining and testing the integration constants in your
control application.

The Sensor Failure Mode (SNF*) screen allows you to select whether the analog
output signal is off (corresponding to the lowest output capacity) or on
(corresponding to the highest output capacity) when a sensor failure is detected.
See Sensor Failure Mode on page 27 for more information.

To set up an analog output:

Note: In any of the system setup screens, press ™ to return to the setup start
screen. In the setup start screen, press @ and ® simultaneously or wait two
minutes to return to the Main screens.

1. Access the System 450 Ul and navigate to the desired Analog Output Setup

Start (OUTAX) screen (Figure 23). (See Accessing and Navigating the User
Interface on page 42 for information on accessing the System Setup screens.)

Select % Output

Analog Output Select Select Select Signal Value

Setup Start Input Sensor  Setpoint Value End Point Value  at Setpoint
Sgtup Start_+ - - & Sn_3 74 78 1 0 . g‘
creens s
OUTA’ SENS® SP* EP’ OSP’ P :

Fi

Select % Output Select
Signal Value ~ Unoccupied Select Integration Select Sensor Edit
" at End Point  Setback Value Constant Value Failure Mode  Input Sensor

el reougr [100][ 0 ][ 0 ][OFF][Sn-3

Screens OEP® SbK® I-C° SNF* SENS® Bl

Note: The Select Input Sensor screen appears (with two dashes on the top line) only if an
input sensor is not selected for an output. If an input sensor is already selected for an output,
you can select a different sensor for the output in the Edit Input Sensor screen. If you select a
different sensor you must set up the output again for the (different) sensor that you selected.

Figure 23: Analog Output Setup Start Screen and Setup Screen Flow

2. Inthe Analog Output Setup Start (OUTAX) screen, press ® to go to the
Select Sensor (SENs*) screen. (The Select Sensor screen does not appear here
if the sensor is already selected for this output. In that case, go to the next step.)
Press @ or @ to select the hard-wired or reset sensor (Sn-1, Sn-2, Sn-3, or rES)
that the output references. Press ® to save the sensor selection and go to the
Select Setpoint Value screen.
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3. Inthe Select Setpoint Value (SPX) screen, press @ or @ to select the Setpoint
value. (The controlled system drives towards Setpoint [SP] and away from End
Point [EP], which together define the proportional band for the analog output.)
Press ® to save the Setpoint value and go to the next screen.

4. In the Select End Point Value (EP*) screen, press @ or ® to select the End
Point value. (The controlled system operates between Setpoint and End Point,
which together define the proportional band for the analog output.) Press ® to
save the End Point value and go to the next screen.

5. In the Select Output Signal Strength at Setpoint (OSP*) screen, press @ or
@ to select the value in percent of the output signal strength (0-100%),
corresponding to the lowest output capacity, when the sensor is at Setpoint
(SPX). Press ® to save the displayed OSP value and go to the next screen.

6. Inthe Select Output Signal Strength at End Point (OEPX) screen, press @ or
@ to select the value in percent of the output signal strength (0 to 100%),
corresponding to the highest output capacity, when the sensor is at the End
Point (EPX). Press ® to save the displayed OEP value and go to the next screen.

7. Inthe Select Unoccupied Setback (SbK) screen, press @ or @ repeatedly to
scroll through and select the setback value for the output. Then press ® to save
the selected value and go to the next screen.

Note: A negative setback value is used for heating or humidify reset
applications and a positive setback value is used for cooling or
de-humidify reset applications. If you select a setback value, all of the
outputs that reference the rES use the selected value according the
occupied/unoccupied setback schedule you set up for the control
system. During unoccupied time periods, the setback is added to RSP,
with the restriction that the RSP value can never exceed the MXSP
value, nor be less than the MNSP value. See Setting up an Occupied/
Unoccupied Schedule on page 67 for more information.

8. In the Select Integration Constant (I-CX) screen, press @ or @ to select the
integration constant value for the analog output. (See Determining the
Integration Constant for an Analog Output on page 71 for more information.)
Press ® to save the displayed I-C value and go to the next screen.

9. In the Select Sensor Failure Mode (SNF*) screen, press @ or @ to select
whether the analog output signal is to be set to its ON or OFF value when a
failure of the referenced sensor is detected. (When sensor that is referenced by
analog output fails, the ON value sets the output to the OEP value and the OFF
value sets the output to the OSP value.) Press ® to save the displayed SNF
value and go to the next screen.

10. In the Edit Sensor (SENSX) screen, you can change the hard-wired or reset
sensor that the output currently references:
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» If the displayed sensor (Sn-1, Sn-2, Sn-3, or rES) is the correct sensor for
the output relay, the output setup is complete. Press ® to go to the Analog
Output Setup Start screen.

» If the displayed sensor (Sn-1, Sn-2, Sn-3, or rES) is not the correct sensor
for the output relay, press @ or @ to select the correct sensor. Press ® to
save the new sensor selection and go to the Analog Setpoint Value screen.
Repeat Step 3 through Step 9 for the new sensor.

11. Press @ to return to the Analog Output Setup Start (OUTAX) screen.

The analog output is set up and saved in the control module. If you have completed

the control system setup, press @ and ® simultaneously to return to the Main
screens.

Setting up Reset Setpoint, Day, Time, and Scheduled Setback
Control

After setting up the sensors for your System 450 reset control system, you can
reference them as you set up the Reset Setpoint and/or outputs. This section also
explains how to set the time, day, and schedule.

Setting up the Reset Setpoint

In the System 450 reset control module Ul, RSP is defined by the:

* Minimum Reset Setpoint (MNSP) value and the Maximum Reset Setpoint
(MXSP) value

* Reset Setpoint Start Temperature (RSTR) value and the Reset Setpoint End
Temperature (RENd) value

Figure 24 and Figure 25 illustrate the relationship between the temperature sensed
at the master sensor and the RSP.

|. Outdoor Temperature |
Higher Reset Control Range MNSP = Minimum Reset Setpoint 3
MXSP | | [72 (°F) Zone Air Temperature] 4
N . 78(F) 2
L~ | . . S
& o MXSP = Maximum Reset Setpoint =
- 2 1= | | [78 (°F) Zone Air Temperature]
© o 3 Q
o ‘f % > | Qfo | RSTR = Reset Setpoint Start Temperature
23 D5 | | [80 (°F) Outdoor Air]
5 < B
8 g & | | REND = Reset Setpoint End Temperature
EN [100 (°F) Outdoor Air]
2~ MNsP | |
72 (°F) | | » Between 80 and 100°F outdoor air, zone air
| | temperature is reset between 72 and 78°F.
. » Above 100°F outdoor air, zone air temperature
Lower RSTR REND Higher setpoint is 78°F.
80 (°F) 100 (°F) + Below 80°F outdoor air, zone air temperature

Temperature at Sn-1 (Master Sensor/Outdoor Air) setpointis 72°F.

Figure 25: Graph Showing an Example of Zone Air Temperature Reset Based on Sn-1
Outdoor Air Temperature
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MNSP = Minimum Reset Setpoint
(110 [°F] BWS Temperature)
(45 [°F] CWS Temperature)
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Temperature at Sn-1 (Master Sensor/Outdoor Air) From 75 to 95°F outdoor air, the Chiller Water Supply

(CWS) setpoint is reset between 60 and 45°F.
Above 95°F outdoor air, the CWS setpoint is 45°F.
Below 75°F outdoor air, the CWS is 60°F.

Figure 24: Example Reset Setpoint Applications for Boiler Water Supply and Chiller Water
Supply Showing the Relationships between the Reset Setpoint Setup Parameters

The temperature RSP is adjusted (proportionally) over the defined setpoint range
by entering the ambient/uncontrolled temperature values that you want to
correspond with the MNSP and MXSP values. Two values are available:

* Reset setpoint Start temperature (RSTR): ambient/uncontrolled temperature
value (sensed at the master sensor) that corresponds with the Minimum
Setpoint value (MNSP).

* Reset setpoint End temperature (RENd): ambient/uncontrolled temperature
value (sensed at the master sensor) that corresponds with the Maximum
Setpoint (MXSP).

You can also set up temperature limits to turn outputs off at specified high and/or
low temperatures. Two values are available:

» Shutdown High temperature value (SdHI): turns the referenced outputs off
when the temperature sensed at the master sensor increases to the Shutdown
High temperature value; as a result, MNSP is not maintained. As Figure 24
indicates, you can set a SdHI temperature greater than RSTR.

» Shutdown Low temperature value (SALO): turns the referenced outputs off
when the temperature sensed at the master sensor decreases to the Shutdown
Low temperature value; as a result, MNSP is not maintained. As Figure 25
indicates, a VAV zone air temperature reset application can use a SALO valve.

You can also set up an unoccupied setback value and/or select load balancing.
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» Setback (SbK): positive or negative value that is added to the setpoint value
during the unoccupied period to provide for energy savings. The unoccupied
Setback value ([RSP] + [SbK]) is referenced during all scheduled unoccupied
times. To use the Setback feature in your control system, you must also set up
the time and day of week. See Setting Time and Day on page 66. For a weekly
occupied/unoccupied schedule, see Setting up an Occupied/Unoccupied
Schedule on page 67.

» Load Balancing (bAL): Select either ON (enabled) or OFF (disabled). If you
select ON, load balancing is used to even out the runtimes between pieces of
equipment. The output that has the lowest runtime hours is the next one to be
turned on, whereas the output with the highest runtime hours is the next one to
be turned off. Load Balancing is not available for analog outputs.

To set up the RSP:
1. Power the reset control module assembly On.

2. Pressand hold @ and @ simultaneously for 5 seconds. The Sensor Setup Start
(SENS) screen appears.

3. Press ™ once to go to the Reset Setpoint Setup Start (RSET) screen.
4. Press » to go to the Select Minimum Reset Setpoint (MNSP) screen

(Figure 26).
Select Select Select
Reset Setpoint ~ Minimum - Maximum - Select Select Select Select  Unoccupied Select Load
Setup Start Setpoint Setpoint  Reset Start ResetEnd  Shutdown  Shutdown  Setback  Balancing
B Value Value Value Value High Value  Low Value  Value Mode

F1G:sys450Ul_rst_scipt_stup

sser)aluip ) o2 )i )l ) ) i (S ()

?

System/Qutput
Setup Screens

Figure 26: Reset Setpoint Setup Screens

5. Inthe Select Minimum Reset Setpoint (MNSP) screen, press @ or @
repeatedly to scroll through and select the minimum reset setpoint value. Then
press ® to save the MNSP value and go to the next screen (Figure 26).

6. Inthe Select Maximum Reset Setpoint (MXSP) screen, press @ or @
repeatedly to scroll through and select the maximum reset setpoint value. Then
press ® to save the MXSP value and go to the next screen (Figure 26).

7. Inthe Select Reset Setpoint Start Temperature (RSTR) screen, press @ or @
repeatedly to scroll through and select the desired start value for the reset
temperature range sensed at the master sensor. Then press ® to save the
selected reset start temperature value and go to the next screen (Figure 26).
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8. Inthe Select Reset Setpoint End Temperature (RENd) screen, press @ or @
repeatedly to scroll through and select the desired end value for the reset
temperature range sensed at the master sensor. Then press ® to save the
selected reset end temperature value and go to the next screen (Figure 26).

9. Inthe Select Shutdown High Temperature (SdHI) screen, press @ or @
repeatedly to scroll through and select the Shutdown High temperature value.
(For many applications, you can enter no value and keep this value set to --.)
Then press ® to save the selected shutdown high temperature value and go to
the next screen (Figure 26).

Note: When the uncontrolled temperature, sensed at the master sensor, rises
above the Shutdown High temperature, all of the outputs in the control
system that reference the Reset Setpoint sensor (rES) turn off and
MNSP is not maintained.

10. In the Select Shutdown Low Temperature (SALO) screen, press @ or @
repeatedly to scroll through and select the shutdown low temperature value.
(For many applications, you can enter no value and keep this value set to --.)
Then press ® to save the selected shutdown low temperature value and go to
the next screen (Figure 26).

Note: When the uncontrolled temperature, sensed at the master sensor, drops
below the Shutdown Low temperature, all of the outputs in the control
system that reference the Reset Setpoint sensor (rES) turn Off; as a
result, MNSP is not maintained.

11. In the Select Unoccupied Setback (SbK) screen, press @ or @ repeatedly to
scroll through and select the Setback value for the output. Then press ® to save
the selected setback value and go to the next screen.

Note: If you select a Setback value, all of the outputs that reference the rES
use the selected setback value according the occupied/unoccupied
setback schedule you set up for the control system. During unoccupied
time periods, the setback is added to RSP, with the restriction that the
RSP value can never exceed the MXSP value, nor be less than the
MNSP value. See Setting up an Occupied/Unoccupied Schedule on
page 67 for more information.

12. In the Select Load Balancing Mode (bAL) screen, press @ or @ to select
either ON or OFF. Then press ® to save the load balancing mode selection and
return to the Reset Setpoint Setup Start (RSET) screen (Figure 26).

Reset Setpoint sensor (rES) is now set up and available for selection in the Sensor
Selection screens as you set up the outputs in your System 450 reset control
system.

Setting up a Relay Output with Unoccupied Setback

System 450 reset control modules allow you to set up Relay Outputs with a setback
temperature or humidity value that is applied during the unoccupied times of the
weekly occupied/unoccupied schedule.
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Note: System 450 outputs apply setback values only during the unoccupied times
of the control system’s occupied/unoccupied schedule. You must also set
up a weekly occupied/unoccupied schedule for the control system to apply
an unoccupied setback value to an output. See Setting up an Occupied/
Unoccupied Schedule on page 67 for more information on setting up a
weekly occupied/unoccupied schedule.

Relay Outputs provide single and multiple stage on/off control to controlled
equipment. When you supply power to a module assembly, the control module
polls all of the connected modules, detects any relay outputs, and then assigns an
output number and enables a Relay Output Setup Start (OUTRX) screen for each
relay output detected. See Relay Outputs on page 16 for more information.

Note: The condition (temperature or humidity), unit of measurement, minimum
differential value, default setup values, and condition value ranges
available in the output setup screens are determined by the Sensor Type of
the sensor that you select for the output. See Table 2 on page 15 for more
information on Sensor Types and their associated values and ranges.

The Relay ON (ONX) screen and Relay OFF (OFF*) screen allow you to select
the condition values at which the relay turns on and turns off. The first time you
access the Relay ON (ON*) and Relay OFF (OFF*) screens, the default ON and
OFF values appear.

Selecting an ON value less than the OFF value (ON < OFF) turns the relay on
when the condition value decreases (which is the typical heating mode in
temperature applications and referred to as reverse acting on/off control).

Selecting an ON value greater than the OFF value (ON > OFF) turns the relay on
when the condition value increases (which is the typical cooling mode in
temperature applications and referred to as direct acting on/off control).

The minimum differential value for the condition is determined by the Sensor Type
of the sensor that an output references. The minimum differential is fixed and is
automatically enforced in the setup Ul when you select ON and OFF values; the
condition values within the minimum differential range are not available to select.

The Minimum Relay ON Time (ONT*) and Minimum Relay OFF Time

(OFFTX) screens provide anti-short-cycling control for system equipment by
allowing you to delay the shutdown or startup for up to 300 seconds (5 minutes)
after the ON or OFF value is reached.

To set up a standard Relay Output with Unoccupied Setback:
1. Power the reset control module assembly On.

2. Pressand hold @ and @ simultaneously for 5 seconds. The Sensor Setup Start
(SENS) screen appears.
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3. Press ™ repeatedly to go to a Relay Output Setup Start screen (Figure 27).

Select Select Select
Minimum Minimum Unoccupied ;7
Select Select Relay  Select Relay Relay ON Relay OFF  Setback Select Sensor Edit =
_InputSensor  ON Value OFF Value Time Time Value Failure Mode Input Sensor %

OFF][Sn—Z ]J
SNF' | [SENS' | =

Relay Output
Setup Start

B Sn-2 78 75 0 120 4
OUTR IE][SENS*H ON' ][ OFF' ][ ONT1HOFFT‘H SbKW]

System/Output
Setup Screens

1.1l

FIG:sys450L

Figure 27: Relay Output with Unoccupied Setback Setup Screens

4. Inthe Relay Output Setup Start (OUTRX) screen, press ®. The Select

Sensor (SENSX) screen does not appear if an sensor is already selected for the
output. Then go to Step 6.

5. In the Select Sensor (SENSX) screen, press @ or @ to select the sensor (Sn-1,
Sn-2, Sn-3, or rES) that the output references. If sensor rES is selected, see
Setting up a Relay Output with Reset Control and Unoccupied Setback on page
63. Press ® to save the sensor selection (Sn-1, Sn-2, or Sn-3) and go to the
next screen.

6. Inthe Select Relay ON Value (ONX) screen, press @ or @ to select the
temperature value at which the relay turns On. Press ® to save the ON value
and go to the next screen.

7. Inthe Relay OFF Value (OFFX) screen, press @ or @ to select the temperature
value at which the relay turns Off. Press ® to save the OFF value and go to the
next screen.

8. Inthe Minimum Relay ON Time (ONTX) screen, press @ or @ to select the
minimum number of seconds that the relay stays on after the Relay ON value is
reached. Press ® to save the Minimum ON value and go to the next screen.

9. Inthe Minimum Relay OFF Time (OFFTX) screen, press @ or ®@ to select the
minimum number of seconds that the relay stays off after the Relay OFF value
is reached. Press ® to save the Minimum OFF value and go to the next screen.
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10. In the unoccupied Setback (SbKX) screen, press @ or @ to select the
temperature or humidity setback value that is added to the Relay ON value and
Relay OFF values during unoccupied times (Figure 28). The setback may be a
positive or negative value. The occupied and unoccupied times are set up in the
system’s weekly occupied/unoccupied schedule. To use the Setback feature in
your control system, you must also set up the time and day of week. See Setting
Time and Day on page 66. For a weekly occupied/unoccupied schedule, see
Setting up an Occupied/Unoccupied Schedule on page 67. Press ® to save the

Unoccupied Setback value and go to the next screen.

Unoccupied _ _ _ _ _ _  _  _  _ __ Qutput 1
Mode
Output 1
Occupied — P T
Mode ¢

Zone Air  —] | | | | | | |
Sensor Sn-2 I I I [ I I I |

74 75 76 7 78 79 80 81

Description:

In this example, occupied mode is controlled by the parameters entered on the
OUTR1 Relay Output Setup screen (see Figure 28). When Sn-2 climbs to 78°F,
OUTR1 turns ON and remains ON until the temperature falls to 75°F.

The parameters entered in the schedule, along with the current time, determine
the occupied/unoccupied mode. As shown, Day 1 OC-1 (Occupied) is set to
8:00 AM and UN-1 (Unoccupied) is set to 8:00 PM. These same parameters are
entered for each day of the 7 day schedule. The SbK1 parameter is set to 4°F as
indicated in Figure 28. During occupied time from 8:00 AM to 8:00 PM, zone
temperature ON and OFF points are 78°F and 75°F (respectively). During
unoccupied time, zone temperature ON and OFF points are 82°F and 79°F
(respectively).

Summary of Ul Setup Screens:

Day 1 Day 2

<

OFF to ON f
ON to OFF ¢
OFF — — —

ON

Day 7

8:00
UN-2™

8:00
UN-1™

8:00
oc-2"

SCHE eoeo e

®

8:00
oc-1*

8:00
oc-7"

8:00 J

UN-77"

FIG:occ_unocc

Figure 28: Occupied and Unoccupied Modes Example

11. In the Sensor Failure Mode (SNFX) screen, press @ or @ to select whether the
output relay stays on or off when a sensor failure is detected. Press ® to save
the Sensor Failure Mode value and go to the next screen.

12. In the Edit Sensor (SENS*) screen:

» If the displayed sensor (Sn-1, Sn-2, or Sn-3) is the correct sensor for the
output relay, the output setup is complete. Press ® to go to the Relay

Output Setup Start screen.
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» Ifthe displayed sensor (Sn-1, Sn-2, or Sn-3) is not the correct sensor for the
output relay, press @ or @ to select the correct sensor. Press ® to save the
new sensor selection and go to the Relay Output Setup Start screen. Press
® again to go to the Relay ON Value screen and repeat Step 5 through
Step 12 for the new sensor.

The relay output with setback is set up and saved in the reset control module. To
navigate to the next Output Setup Start screen, press ™. If you have completed the
control system setup, press @ and ® simultaneously to return to the Main screens.

Setting up an Analog Output with Unoccupied Setback

System 450 reset control modules allow you to set up a standard analog output to
provide proportional analog control signals to controlled equipment based on the
sensed conditions and enable an unoccupied Setback (SbK) value, unoccupied
time of days and days of week.

When you supply power to a module assembly, the control module polls all of the
connected modules, detects any analog outputs, and then assigns an output number
and enables an Analog Output Setup Start screen for each analog output
detected. See Analog Outputs on page 18 for more information.

Note: The condition (temperature or humidity), unit of measurement, minimum
differential value, default setup values, and condition value ranges
available in the output setup screens are determined by the Sensor Type of
the sensor that you select for the output. See Table 2 on page 15 for more
information on sensors for reset control modules, Sensor Types, and their
associated values and ranges.

The Setpoint (SP*) and End Point (EP*) screens allow you to set up a
proportional band (or throttling range) for the control loops in your controlled
system. The Output at Setpoint (OSP*) and Output at End Point (OEP¥)
screens allow you to select the output signal strength (as a percentage of the total
signal strength range) that an analog output sends to the controlled equipment at
Setpoint and End Point.

The relationship between these four setup values (SP, EP, OSP, and OEP)
determines the analog output’s proportional control action, which is indicated on
the control module LCD by the control ramp indicator. See Direct and Reverse
Control Actions for Analog Outputs on page 19 for more information.

The unoccupied Setback (SbKX) screen allows you to specify a positive or
negative value that is added to the Setpoint value during the unoccupied period to
provide for energy savings. The unoccupied Setback value (SP + SbK and EP +
SbK) is referenced during all scheduled unoccupied times.

To use the Setback feature in your control system, you must also set up the time
and day of week. See Setting Time and Day on page 66. For a weekly occupied/
unoccupied schedule, see Setting up an Occupied/Unoccupied Schedule on page
67.
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The Integration Constant (1-CX) screen allows you to select an integration
constant for the analog signal. Selecting an integration constant other than 0
enables proportional plus integral control action, which in many applications can
drive the condition closer to Setpoint (than proportional-only control action). See
Proportional Plus Integral Control and Integration Constants on page 21 for more
information.

The Sensor Failure Mode (SNF*) screen allows you to select whether the analog
output signal goes to the ON or OFF value when a failure of the referenced sensor
is detected. An analog output’s SNF ON value = the selected OEP value. The SNF
OFF value = the selected OSP value.

To set up a standard analog output with unoccupied setback:

1. Power the reset control module assembly On.

2. Pressand hold @ and @ simultaneously for 5 seconds. The Sensor Setup Start
(SENSX) screen appears.

3. Press ™ repeatedly to go to the Analog Output Setup Start (OUTAX) screen
(Figure 29).

Select

Select % Output
Agzltz% gtu;zut Control Select Select Signal Value
P Sensor Setpoint End Point  at Setpoint
4 A
Sens SP’ EP OSP* |
‘;\
#
Select Select Select Select g
% Output  Unoccupied  Integration Sensor Edit 5
System/Output Signal Value  Setback Constant Failure Control 3
Setup at End Point Value Value Mode Sensor $

seeers 100][ o][ OHOFFHSn-1
OEP* | [ SbK* I-C* SNF* J| Sens®

Figure 29: Analog Output with Unoccupied Setback Setup Screens

4. Inthe Analog Output Setup Start (OUTAX) screen, press ®. The Select
Sensor (SENS) screen does not appear if an sensor is already selected. If
already selected, go to Step 6.

5. In the Select Sensor (SENSX) screen, press @ or @ to select Sn-x. Press ® to
save the sensor selection and go to the next screen.

6. Inthe Select Setpoint (SP*) screen, press @ or @ to select the control setpoint
for OUTA-X. Press ® to save the setpoint value and go to the next screen.

7. In the Select End Point (EP*) screen, press @ or @ to select the desired End
Point value. Press ® to save the End Point value and go to the next screen.
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8. Inthe Select Output Signal Strength at Setpoint (OSP*) screen, press @ or @
to select the value in percent of the output signal strength (0 to 100%),
corresponding to the lowest output capacity, when the sensor is at Setpoint
(SP*). Press B to save the OSP value and go to the next screen.

9. Inthe Select Output Signal Strength at End Point (OEPX) screen, press @ or
@ to select the value in percent of the output signal strength (0 to 100%),
corresponding to the highest output capacity, when the sensor is at the End
Point (EP¥). Press ® to save the OEP value and go to the next screen.

10. In the unoccupied Setback Temperature (SbK*) screen, press @ or @ to
select the temperature or humidity setback value that is added to the SP value
(SP+SbK) and EP value (EP+SbK) to calculate a setback proportional band
that this output references during the unoccupied times. The occupied and
unoccupied times are set up in the system’s weekly occupied/unoccupied
schedule. Press ® to save the Unoccupied Setback value and go to the next
screen.

11. In the Integration Constant (I1-C*) screen, press @ or @ to select an
integration constant to provide proportional plus integral control for the analog
output. Initially, select the I-C value of 0 (zero) for no integration constant.
Press ® to save the integration constant and go to the next screen.

12. In the Sensor Failure Mode (SNF*) screen, press @ or @ to select whether the
analog output signal is set to its ON or OFF value when a sensor failure is
detected. The ON value is the OEP value. The OFF value is the OSP value.
Press ® to save the sensor failure mode value and go to the next screen. See
Sensor Failure Mode on page 27 for more information.

13. In the Edit Sensor Selection (SENS*) screen, press @ or ® to change the
sensor that this output references (only if required). Then press ® to go to the
output’s setup start screen.

Note: If you change the sensor that an output references to a sensor that has a
different Sensor Type, the setup values for the output also change,
which requires you to set up the output again with the new values.

The analog output with reset control is set up and saved in the reset control
module. To navigate to the next Output Setup Start screen, press ®. If you have

completed the control system setup, press @ and ® simultaneously to return to the
Main screens.

Note: If the TIME and SCHE Setup screens are set up for an unoccupied
schedule, the setback value (SbK value selected in the Reset Setpoint Setup
screens) and the unoccupied schedule is enforced on all relay and analog
outputs that reference the Reset Setpoint (rES) sensor.
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Setting up a Relay Output with Reset Control and Unoccupied Setback

System 450 reset control modules allow you to set up outputs controlled by a
temperature or humidity reset setpoint. See Temperature or Humidity Reset
Setpoint on page 22 for information on setting up the Reset Setpoint on
System 450 reset control modules.

Relay outputs with reset control reference the Reset Setpoint to control the on/off
output signal. In cases where the offset (OSET) is O at the Reset Setpoint value, the
output relay is On. The output relay turns off at the Reset Setpoint plus the
Differential from Reset Setpoint value.

To set up a relay output with temperature reset control and unoccupied setback:
1. Power the reset control module assembly On.

2. Pressand hold @ and @ simultaneously for 5 seconds. The Sensor Setup Start
screen appears.

3. Press ™ repeatedly to go to an Relay Output Setup Start (OUTRX) screen

(Figure 30).
Select Select Select Select
Select Differential Select Minimum Minimum Sensor Edit

Relay Output Control from Reset Temperature Relay Relay OFF Failure Control
Setup Start B Sensor Value Offset Value ~ ON Time Time Made Sensor s
ol [ES[ 5 0 5 0 |[OFF)(rES]:

SENS' dIFF’ OSET') | ONT' OFFT' SNF' | | SENS' ;
System/Output Z;

Setup Screens

Figure 30: Relay Output with Temperature Reset Control Setup Screens

4. Inthe Relay Output Setup Start (OUTRX) screen, press 8. The Select Sensor
(SENS) screen does not appear if a sensor is already selected. If already
selected, go to Step 6.

5. Inthe Select Sensor (SENSX) screen, press @ or @ to select rES to enable
reset control. Press ® to save the rES selection and go to the next screen.

6. In the Select Differential from Reset Setpoint (dIFF*) screen, press @ or @
to scroll to and select the desired differential from the reset setpoint. Press ® to
save the differential value and go to the next screen.

Note: The Differential from Reset Setpoint value defines the range between
relay on and relay off. The differential from RSP can be a positive or
negative value. A positive differential provides direct acting control,
whereas a negative differential provides reverse acting control. See
Reset Control Modes of Operation on page 24 for examples.

7. Inthe Select Temperature Offset (OSET*) screen, press @ or @ to scroll to
and select the desired temperature (only) offset value. Press ® to save the
temperature offset value and go to the next screen.
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Note: The temperature offset value is applied to the entire RSP range (RSP
through differential from RSP value).

8. In the Select Minimum Relay ON Time (ONTX) screen, press @ or @ to
select the minimum number of seconds that the relay stays on after the Relay
ON value is reached. Press ® to save the minimum On-time value and go to
the next screen.

9. In the Select Minimum Relay OFF Time (OFFTX) screen, press @ or ®@ to
select the minimum number of seconds that the relay stays off after the Relay
OFF value is reached. Press ® to save the minimum OFF-Time value and go to
the next screen.

10. In the Select Sensor Failure Mode (SNFX) screen, press @ or @ to select
whether the output relay stays on or off when a sensor failure is detected. Press
® to save the Sensor Failure Mode value and go to the next screen.

11. In the Edit Sensor (SENSX) screen:

» If the displayed sensor is rES, the output setup is complete. Press ® to go
to the Relay Output Setup Start screen.

» If the displayed sensor is not rES, press @ or @ to select rES. Press ® to
save the new rES sensor selection and go to the Relay Output Setup Start
screen. Press ® again to go to the Select Sensor screen and repeat Step 5
through Step 11 for the new rES sensor.

The relay output with reset is set up and saved in the reset control module. To
navigate to the next Output Setup Start screen, press M. If you have completed the
control system setup, press @ and ® simultaneously to return to the Main screens.

Note: If the TIME and SCHE Setup screens are set up for an unoccupied
schedule, the setback value (SbK value selected in the Reset Setpoint Setup
screens) and the unoccupied schedule is enforced on all relay and analog
outputs that reference the Reset Setpoint (rES) sensor.

Setting up an Analog Output with Reset Control and Unoccupied Setback

System 450 reset control modules allow you to set up analog outputs controlled by
a reset setpoint. See Temperature or Humidity Reset Setpoint on page 22 for
information on setting up the RSP and rES on System 450 reset control modules.

Analog outputs with reset control reference the rES and RSP to control the output
signal strength.

To set up an analog output with temperature reset control and unoccupied setback:
1. Power the reset control module assembly On.

2. Pressand hold @ and @ simultaneously for 5 seconds. The Sensor Setup Start
(SENS*) screen appears.
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3. Press ™ repeatedly to go to the Analog Output Setup Start (OUTAX) screen

System/Output
Setup Screens

(Figure 31).
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Figure 31: Analog Output with Temperature Reset Control Setup Screens

4. Inthe Analog Output Setup Start (OUTAX) screen, press ®. The Select
Sensor (SENS) screen does not appear if an sensor is already selected. If
already selected, go to Step 6.

5. In the Select Sensor (SENSX) screen, press @ several times to select rES to
enable reset control. Press ® to save the sensor selection and go to the next
screen.

6. In the Select Proportional Band (Pb*) screen, press @ or @ to select the
proportional band for the sensor. Press ® to save the value and go to the next
screen.

7. Inthe Select Temperature Offset (OSET*) screen, press @ or @ to select the
desired temperature (only) offset value. Press ® to save the temperature offset
value and go to the next screen.

8. In the Select Output Signal Strength at Setpoint (OSP*) screen, press @ or
® to select the strength of the signal that the output generates when the sensed
condition is at its setpoint (RSP + OSETX). The signal strength range is 0 to
100 (%). Press ® to save the percentage value and go to the next screen.

9. Inthe Select Output Signal Strength at End Point (OEPX) screen, press @ or
@ to select the strength of the signal that the output generates when the sensed
condition is at its End Point value (RSP + Pb* + OSETX). The signal strength
range is 0 to 100 (%). Press ® to save the percentage value and go to the next
screen.

10. In the Select Integration Constant (I-CX) screen, press @ or @ to select an
integration constant to provide proportional plus integral control for the analog
output. Initially, select the I-C value of 0 (zero) for no integration constant.
Press ® to save the integration constant and go to the next screen.

11. In the Select Sensor Failure Mode (SNF*) screen, press @ or @ to select
whether the analog output signal is to be set to its ON or OFF value when a
sensor failure is detected. The ON value is the OEP value. The OFF value is
the OSP value. Press ® to save the sensor failure mode value and go to the
next screen.
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12. In the Select Edit Sensor Selection (SENSX) screen, press @ or @ to change
the sensor that this output references (only if required). Then press ® to go to
the output’s setup start screen.

Note: If you change the sensor that an output references to a sensor that has a
different Sensor Type, the setup values for the output also change,
which requires you to set up the output again with the new values.

The analog output with reset control is set up and saved in the reset control
module. To navigate to the next Output Setup Start screen, press ®. If you have
completed the control system setup, press @ and ® simultaneously to return to the
Main screens.

Note: If the TIME and SCHE Setup screens are set up for an unoccupied
schedule, the setback value (SbK value selected in the Reset Setpoint Setup
screens) and the unoccupied schedule is enforced on all relay and analog
outputs that reference the Reset Setpoint (rES) sensor.

Setting Time and Day

System 450 reset control modules include a real-time clock that allows you to
control outputs based on time of day and day of week. A typical control scenario
enables a setback temperature (or humidity) based on the time or day when the
controlled space is occupied and unoccupied. Before you can set up an occupied/
unoccupied schedule, you must set the real time clock to the proper time and day
of week.

To set the current time and day on a System 450 reset control module:

1. Power the reset control module assembly On.

2. Pressand hold @ and @ simultaneously for 5 seconds. The Sensor Setup Start
(SENSX) screen appears.

3. Press @ repeatedly until the Time and Day Setup Start (TIME) screen
appears (Figure 32).

p.des

Time and Day .
Setup Start Screen ~ Clock Setup  Time Setup  Day Setup
Screen Screen Screen

- - ]
12H 1215 2
@[ e 1235 |[ 2,

Figure 32: Reset Control’'s Time and Day Setup Screens
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4. Inthe Time and Day Setup Start (TIME) screen, press ® to go to the next
screen.

5. Inthe Clock Setup (CLK) screen, press:
* @ to select the 24-hour clock display
* @ to select the 12-hour (AM/PM) clock display
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6. Press ® to save your Clock Setup selection and go to the next screen.

7. Inthe Set Time (SETT*M) screen, press @ or @ repeatedly to scroll (in
1-minute increments) to the desired time of day setting.

Note: Pressing and holding @ or ®@ allows you to scroll through the time
values in 15-minute increments.

8. Press ® to save your time of day selection and go to the next screen.

9. Inthe Set Day (SETd) screen, press @ or @ repeatedly to scroll to the desired
day value.

Note: A Set Day value of 1 is Monday, 2 is Tuesday, 3 is Wednesday, and so
on to 7, which is the Set Day value for Sunday.

10. Press ® to save your Set Day selection and return to the Time and Day Setup
Start (TIME) screen.

Setting up an Occupied/Unoccupied Schedule

System 450 reset control modules allow you to enable a temperature or humidity
setback value according to an occupied/unoccupied schedule on some or all of the
outputs in your reset control system. To specify setback for a heating system, enter
a negative number for SbK. To specify setup for a cooling system, enter a positive
number for SbK.

You can set up a weekly occupied/unoccupied schedule by setting up an occupied
and unoccupied time for each day of the week. (1 = Monday, 2 = Tuesday, and so
on to 7 = Sunday.) Occupied/unoccupied times are set in 15-minute increments.

Weekly Occupied / Unoccupied Schedule

A

SbK* must be entered and a 12 Hour Clock OR 24 Hour Clock must be set up before Occupied/Unoccupied function will run
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Figure 33: Example System 450 Weekly Occupied/Unoccupied Schedule Showing
Occupied and Unoccupied Setup Values (12 Hr or 24 Hr)

System 450™ Series Modular Control Systems with Reset Control Modules Technical Bulletin

67



Occupied/Unoccupied Setback Modes
Relay Output That References a Sensor

See Figure 27 on page 58. During the occupied time, ON = 78°F (25.5°C) and OFF
= 75°F (24°C). During the unoccupied times with SbK = 4F° (2C°), ON changes
from 78°F (25.5°C) to 82°F (27.5°C), and OFF changes from 75°F (24°C) to 79°F
(26°C).

Analog Output That References a Sensor

See Figure 29 on page 61. During the occupied time, SP = 74°F (23.5°C) and EP =
78°F (25.5°C). During the unoccupied times with SbK = 5F° (2.5C°), the SP
changes from 74°F (23.5°C) to 79°F (26°C), and EP changes from 78°F (25.5°C)
to 83°F (28°C).

Relay Output and Analog Output That References RSP

See Figure 24 on page 54 and Figure 25 on page 53. During the occupied time, the
RSP is calculated as shown. See Figure 34; during the unoccupied time with the
SbK = -15F° (-8.5C°), the water supply RSP temperature decreases by 15F°
(8.5C°).

Multi-stage Cooling That References RSP and Load Balancing Is Set to One

See Figure 8 on page 25. During the occupied time, the RSP = 72°F (22.5°C).
During the unoccupied times with SbK = 4F° (2C°), the RSP changes from 72°F
(22.5°C) to 76°F (24.5°C). The load balancing feature is not affected in its function
as a result of Occupied/Unoccupied modes.

Multi-stage Cooling That References RSP and Load Balancing Is Set to One

See Figure 9 on page 26. During the occupied times, the RSP = 148°F (64.5°C).
During the unoccupied times with SbK = -10F° (-5.5C°), the RSP is setback from
148°F (64.5°C) to 138°F (59°C). The load balancing feature is not affected as a
result of Occupied/Unoccupied modes.

When you set up an Occupied/Unoccupied schedule on System 450 reset control
system, the outputs respond as follows:

» During an Occupied time mode of operation, the outputs are controlled
according to the setup values entered for the output (for example, ON, OFF,
RSP, dIFF, OSET).

* During an Unoccupied time mode of operation:

* On astandard controller with relay and analog outputs, the setback value
(SbKX) entered for each output is added to the relay output ON and OFF
values, or added to the analog output Setpoint (SP) and End Point (EP)
values. The Ul does not show these new calculated unoccupied values.

* On areset control system with relay and analog outputs, the setback value

(SbK*) entered in the RSET Setup Start screen is added to the calculated
RSP to create the new calculated RSP, which includes the setback value.
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Temperature at Sn-2 (at Supply Water Sensor)

Note: The RSP with added setback cannot go below MNSP or above MXSP. See

Figure 34.
MNSP = Minimum Reset Setpoint
(110 [°F] BWS Temperature)
MXSP = Maximum Reset Setpoint
[IVDI6S] o S —— (180 [°F] BWS Temperature)
180 (°F) BWS N\ N + schedule wh
N\ '70, s;\tl)varflfies Zﬁaf)leuded\lljvrir?g RSTR = Reset Range Start Temperature
\ % (50 [°F] Outdoor Air for BWS)

unoccupied times.

|\\
MNSP— — — — — — 4 e e A  he——

______ — — N\ RENd = Reset Range End Temperature
I 15 (°F) Setback N I\ (0 [°F] Outdoor Air for BWS)

RSP = Calculated (Floating) Reset Setpoint

FIG:sys450_bwt_rst_stbk_rmp

From 0 to 50°F outdoor air, the Boiler Water Supply

110 (°F) BWS | (BWS) setpoint is reset between 180 and 110°F.
] Above 50°F outdoor air, the BWS setpoint is 110°F.
RENd 25 (°F) RSTR Below 0°F outdoor air, the BWS is 180°F.
0 (°F) BWS 50 (°F) BWS

Temperature at Sn-1 (Master Sensor/Outdoor Air)

Figure 34: Boiler Water Supply Reset Setpoint with a 15°F Setback

Note: A negative Setback Temperature (SbK) value subtracts from the ON and
OFF values and functions as an unoccupied setback condition in heating
mode. A positive Setback Temperature (SbK) value adds to the ON and
OFF values and functions as an unoccupied setup condition in the cooling
mode. In addition, the unoccupied setback value is subtracted from or is
added to the calculated RSP value to create an Unoccupied RSP, which is
displayed as the RSP value in the Ul during scheduled unoccupied times.

Note: To enable the occupied/unoccupied control function for an output, you
need to set up an occupied/unoccupied schedule and enter a Setback value
(other than 0) for the output. If you do not enter a positive or negative
Setback (SbK) value for an output (default is 0), the output controls its
signal according to the occupied setting values during both the occupied
and unoccupied time periods.

When you set up an Occupied/Unoccupied schedule, consider the following:

» Typically, Day-1 represents Monday, Day-2 represents Tuesday, Day-3 is
Wednesday, and so on to Day-7, which represents Sunday (in a typical weekly
schedule).

» Occupied/unoccupied time intervals are 15 minutes apart. Press @ or @
repeatedly to scroll through the time of day in 15-minute intervals. You can

also press and hold @ or @ to quickly scroll through the time of day intervals.

» If an entire day needs to be unoccupied, set OC-x to -- and set UN-x to
12:00 AM or 0:00 (where x is the day number). If the entire day needs to be
occupied, set OC-x to 12:00 AM or 0:00 and set UN-x to --.

Note: If OC-x time = UN-x time, then the entire day is set as occupied.
To set up an occupied/unoccupied schedule:
1. Power the reset control module assembly On.
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2. Pressand hold @ and @ simultaneously for 5 seconds. The Sensor Setup Start
(SENS) screen appears.

3. Press ™ repeatedly until the Schedule Setup Start (SCHE) screen appears.

Occupied-

Unoccupied Day-1 Day-1 Day-2 Day-2 Day-5
chedulse Setup Occupied  Unoccupied ~ Occupied  Unoccupied ~ Occupied
tart Screen Setup Screen  Setup Screen Setup Screen Setup Screen Setup Screen

chE : 5:30 : : 7:45
> oc-1" UN-1" oc-2""J [ UN-2" | (OC-5av

Occupied Unoccupied Occupied  Unoccupied Occupied I

Time Time Time Time Time {
Back to 7:45 AM 5:30 PM 7:45 PM 5:30 PM 7:45 AM

Status

Display Day 3 and Day 4 set up the same as Day 1 and Day 2.

FIG:sys450U1_occ-unoc_sch_stup.des

Day-5 Day-6 Day-6 Day-7 Day-7
Unoccupied Occupied Unoccupied Occupied Unoccupied
Setup Screen Setup Screen Setup Screen  Setup Screen Setup Screen

UN-5PM OC-64M ] LN-G oM J oc-7" [UN—?AM
Unoccupied Occupied Unoccupied Occupied Unoccupied
Time Time Time Time Time
4:00 PM 9:15 AM 4:00 PM None 12:00 AM

Figure 35: Example of Weekly Occupied/Unoccupied Schedule Setup Screens

4. Inthe Schedule Setup Start (SCHE) screen, press ® to go to the next screen.

5. Inthe Day-1 Occupied Time (OC-1*M) screen, press @ or @ to scroll to and
select the occupied start time for the Day-1 of the week. Then press ® to save
the occupied time and go to the next screen.

6. Inthe Day-1 Unoccupied Time (UN-1*M) screen, press @ or @ to scroll to and
select the unoccupied start time for the Day-1 of the week. Then press ® to
save the unoccupied time and go to the next screen.

7. In the Day-2 Occupied Time (OC-2*M) screen, press @ or ®@ to scroll to and
select the occupied start time for the Day-1 of the week. Then press ® to save
the occupied time and go to the next screen.

8. Inthe Day-2 Unoccupied Time (UN-2*M) screen, press @ or @ to scroll to and
select the unoccupied start time for the Day-1 of the week. Then press ® to
save the unoccupied time and go to the Day-2 Occupied Time screen.

9. Repeat Step 7 and Step 8 for the remaining 5 days of the week, until you return
to the Schedule Setup Start screen.

10. Press ™ to return to the Status Display screen.

The weekly occupied/unoccupied schedule for your System 450 control system is
entered and saved.
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Determining the Integration Constant for an Analog Output

The default Integration Constant (I-C) setting for analog outputs is 0 (zero) or no
integration constant. An I-C setting of 0 provides a proportional-only analog
signal. Many applications do not require you to change this default setting. See
Proportional Plus Integral Control and Integration Constants on page 21 for more

information.

If you want to apply proportional plus integral to a control loop in your controlled
system, here are two methods of determining the best I-C setting for the analog
output that controls the loop.

Note: Both of the following methods for determining an I-C setting require you to

install, set up, and operate the control loop in your controlled system under
a variety of typical load conditions and observe the response to load
changes and different I-C settings.

Testing the Slowest to Fastest Time Integral to Determine I-C Setting

One method of determining the best I-C setting for a control loop is to observe the
controlled system’s operation at the slowest time integral (I-C setting of 1) and
then increase the I-C setting one step at a time to determine the best setting.

To determine the best I-C setting for an analog output by testing slowest to fastest
time integral:

1. Setup the System 450 control loop for proportional-only control (I-C setting of
0 [zero]), power the controlled system on under typical/steady load conditions,
and allow the system to stabilize at a control point somewhere in the
proportional band between the Setpoint and End Point values.

2.

After the controlled system has stabilized at a control point, set the integration
constant to the slowest time integral (I-C setting of 1) and observe the control
point to see if it stabilizes closer to the selected Setpoint.

If the control point overshoots Setpoint, go to Step 3.

If the control point stabilizes closer to Setpoint but does not overshoot
Setpoint, set the integration constant to the next (faster) time integral and
then observe the control point to see if it stabilizes closer to the selected
Setpoint.

If the control point does not overshoot Setpoint at new I-C setting, continue
to increase the setting and observe the system until the control point
overshoots Setpoint, then go to Step 3.

When the control point overshoots Setpoint, continue to observe the control
point:

If the control point drifts past Setpoint, reverses, and then drifts back
towards Setpoint and stabilizes at or near Setpoint, go to Step 4.
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» If the control point drives significantly beyond Setpoints, then reverses
quickly, drives back past Setpoint, and continues oscillating significantly
above and below Setpoint, reset the 1-C setting to the previous (slower)
time integral and go to Step 4.

4. When the control point stabilizes near Setpoint or drifts slightly above and
below Setpoint, operate the control loop under a variety of load conditions,
including the maximum load condition:

 If the control point drives past Setpoint and begins to oscillate significantly
above and below Setpoint, reset the I-C setting to the previous (slower)
time integral and repeat Step 3.

» If the control point drifts to or past Setpoint and stabilizes near Setpoint,
the current 1-C setting for your control loop is correct.

Continue to observe the controlled system until you are sure that the system
control point stabilizes somewhere near Setpoint and does not oscillate under all
load conditions.

Using the Response Time to a Step Change to Determine the I-C Setting

Another method for determining the best I-C setting for a System 450 control loop
is to temporarily create a step change that shifts the proportional band in your
controlled system away from the original/desired proportional band. To do so,
measure the (first response) time it takes for your controlled system to drive to and
stabilize at the shifted control point. Then shift (step change) the proportional band
back to original and measure the (second response) time that it takes to return to
the original control point.

You need a digital voltmeter set to VDC to perform this procedure.

To determine the best I-C setting for a control loop using the response time to a
step change:

1. Set up the System 450 analog output for proportional-only control (I-C setting
of 0 [zero]), power your controlled system on, operate the system under steady
load conditions, and allow the control loop to stabilize at a control point within
the proportional band between the selected Setpoint and End Point values.

2. Connect a digital volt-meter across the analog output terminals to measure
VDC signal strength changes. Measure and record the signal strength voltage
at this (original) stable control point.

3. Change the Setpoint and End Point values to shift (step change) the
proportional band 25% away from the original proportional band; the VDC
signal rises (or drops) immediately and significantly in response to the
proportional band shift. Begin timing the response (to the first step change) at
this voltage rise (or drop).
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Note: The direction of the voltage changes (rise or drop) depends on whether
the analog output is set up as a direct acting or reverse acting output
signal. These instructions refer to the room heating application example
shown in Figure 36.

Proportional

Fig:sys450_cntrl_pont_shft

10 VDC 100% k— 1 Band
1 R | —
rigina
) . VvVDC |
> Control Point | Riseé o
= - "
g g \ U\ ;
|
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o n o
s & i | |
= | | |
| I |
| T T |
0VDC 0% | |
66°F 70°F

Condition Value
(and Time)

Measure the (first response) time that it takes for the controlled system to drive from the original control point
to the shifted control point and then measure the ( ) time for the system to drive from
the shifted control point back to the original control point. Use the slower response to determine the proper I-C.

Figure 36: Graph Showing Temporary Proportional Band and Control
Point Shifts Used to Measure Response Time in a Heating Application

4. Observe the system response and record the time it takes for the measured
voltage to drive to and stabilize at the shifted control point in the shifted
proportional band. (Typically the shifted control point voltage is slightly higher
[or lower] than the original control point voltage.)

5. With the controlled system stabilized at the shifted control point, return
(second step change) the Setpoint and End Point values back to the original
proportional band. The signal VDC drops (or rises) immediately and
significantly in response to the proportional band shift back to original. Begin
timing the response (to the second step change) at this voltage drop (or rise).

6. Observe the system response and record the time it takes for the measured
voltage to drive back to and stabilize at original control point (voltage) in the
original proportional band.
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Note: In many applications, the response time away from the original control
point to the shifted control point is different from the response time of
the shifted control point back to the original control point, depending
on a variety of factors such as system load and system output. Choose
the slower of the two measured response times to determine the 1-C
setting for your application.

7. Use the slower of the two measured response times and the following table to
determine which integration constant (I-C setting) to set on the control and test

first.

Table 6: Response Times, Reset Rates, and Integration Constants

Slowest Measured
Response Time for
Control Point Shift

Select This Integration
Constant (I-C) Value for
the Analog Output

Estimated Total Reset Rate
for Integration Constant

N/A

0

No reset rate

10 to 15 minutes

1 hour (3,600 seconds)

6 to 10 minutes

30 minutes (1,800 seconds)

3to 6 minutes

15 minutes (900 seconds)

1to 3 minutes

5 minutes (300 seconds)

30 to 60 seconds

2 minutes (120 seconds)

10 to 30 seconds

| O M W] N

1 minute (60 seconds)

8. Set the integration constant to the determined I-C setting. Operate and observe
the controlled system at a variety of load conditions to determine if the system
is stable at the determined I-C setting over the entire output range of the

controlled system.
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Troubleshooting System 450 Control Systems

System 450 control modules display error messages when the module detects a
sensor, sensor wiring, sensor power, or power supply failure.

Table 7 shows the System 450 error messages that may be displayed, and provides
possible causes for the error messages and the solutions for remedying the errors.

Table 7: System 450 Control System Error Messages

Error Screen | Problem/Symptom | Possible Cause | Solution
Sensor failure is Sensor, sensor Check and the verify integrity of sensor
detected and < SNF > | wiring, or sensor wiring and connections. Measure the voltage
SnF is displayed (instead | connections may between the sensor terminal (Snl, Sn2, or
—_—— 1 of a value). have failed to open | Sn3) and the low-voltage common (C)
or close. terminal (with the sensor connected). See
Outputs that Table 8 for the sensor’s expected voltage
SnF reference the failed range. If the sensor wiring and sensor
_—— 2 sensor are operating connections are good, replace the sensor
in the Sensor Failure and recheck the voltage.
Modes selected for
SnF the Output at setup.
———— 3
Sensor power drops | The +5 VDC output | Check the voltage between the +5 VDC (5V)
E below 4.75 VDC and | is out of the terminal and any one of the common (C)
rr <Err5V>is specified range; the | terminals. The specified voltage range is
5V displayed (instead of | output may be +4.8 to +5.2 VDC. If the specified voltage is
avalue). shorted to ground out of range, check the primary supply
at the wiring or an voltage. (See the solution that follows.)

All Outputs are Off. active humidity If the primary supply voltage is in range,
sensor may have remove all wiring connection to the 5V
failed. terminal and check the voltage between 5V

and any C terminal. If the voltage is still out
of range, replace the control module.

If the voltage is in range (+4.8 to +5.2 VDC),
reconnect each sensor one at a time to
determine which sensor is causing the
voltage drop. Replace the faulty sensor and
recheck the output voltage.

Supply power failure | Supply power Check the supply voltage to the C450 power

E is detected and failure; supply module. The measured voltage must be
r <Err PWR > is voltage istoo low or | between 100 and 130 VAC at the 120 VAC
PWR displayed (instead of | too high. terminals, or between 200 and 260 VAC at

avalue). the 240 VAC terminals. If the System 450

control system is powered by an external

All Outputs are Off. 24 VAC power supply, the voltage must be

between 20 and 30 VAC.
Bring the supply into range.

Specified Voltage Ranges for Sensors

Table 8 provides the specified operating voltage range for System 450 sensors. To
determine if a sensor is operating in the specified range, measure the voltage
between the sensor’s terminal connections at the System 450 control module (the

Snl, Sn2, or Sn3 terminal and one of the C terminals).

If the voltage is out of the specified range, check the sensor wiring for shorted or
open circuits. Repair or replace wiring as needed. If the wiring appears to be in
good condition, replace the sensor and retest the voltage and operation.
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Table 8: Specified Voltage Ranges between Sensor Terminals

Connected Sensor Specified Voltage Range

Measured between a Sensor Terminal (Sn1,
Sn2, or Sn3) and a Common Terminal (C)

A99B Series (1,000 chm at 70°F) Temperature 0.24 t0 0.67 VDC (-40°F to 250°F)
Sensors
HE-67xx Humidity Sensor 0.25 t0 4.75 VDC (from 5% to 95% RH)

Repair and Ordering Information

Table 9 provides ordering information for the System 450 Series modules that can
be used to build reset control systems. See Technical Specifications on page 78 for
detailed product specifications for the control modules listed in Table 9.

Table 10 and Table 11 provides ordering information for the System 450
compatible sensors. For more information on installing System 450 compatible
sensors, see Related Documentation on page 5.

Table 9: System 450 Modules and Accessories Ordering Information

Product Code

Product Description

Number

C450RBN-3C Reset Control Module with LCD, Four-Button Touchpad Ul, and SPDT relay output; provides one
SPDT output relay.

C450RCN-3C Reset Control Module with LCD, Four-Button Touchpad Ul, and SPDT relay output; provides two
SPDT output relays.

C450SBN-3C Relay Output Expansion Module; provides one SPDT line-voltage relay output.

C450SCN-3C Relay Output Expansion Module; provides two SPDT line-voltage relay outputs.

C450SPN-1C Analog Output Expansion Module; provides one analog output (0—10 VDC or 4-20 mA
self-selecting signal) for proportional control.

C450SQN-1C Analog Output Expansion Module; provides two analog outputs (0—10 VDC or 4-20 mA
self-selecting signals) for proportional control.

C450YNN-1C Power Module; provides 24 V to System 450 Module Assembly; 120 VAC or 240 VAC supply
power input terminals.

BKT287-1R DIN Rail; 0.30 m (12 in.) long

BKT287-2R DIN Rail; 1 m (39-1/3 in.) long

BKT287-3R DIN Rail; 0.61 m (24 in.) long

BKT287-4R DIN Rail; 0.36 m (14 in.) long

PLT344-1R DIN Rail End Clamps (2 clamps)

WHA-C450-100C

System 450 module connection extension cable, 100 cm (3.3 ft) long
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Table 10: System 450 Compatible A99B Temperature Sensors and Accessories
Ordering Information?

Product Code
Number

Product Description

A99BA-200C

PTC Silicon Sensor with Shielded Cable; Cable length 2 m (6-1/2 ft);
Sensor Temperature Range: -40 to 120°C (-40 to 250°F)

Cable Jacket Temperature Range: -40 to 100°C (-40 to 212°F)

A99BB-25C

PTC Silicon Sensor with PVC Cable; Cable length 0.25 m (9-3/4 in.);
Sensor Temperature Range: -40 to 120°C (-40 to 250°F)

Cable Jacket Temperature Range: -40 to 100°C (-40 to 212°F)

A99BB-200C

PTC Silicon Sensor with PVC Cable; Cable length 2 m (6-1/2 ft);
Sensor Temperature Range: -40 to 120°C (-40 to 250°F)

Cable Jacket Temperature Range: -40 to 100°C (-40 to 212°F)

A99BB-300C

PTC Silicon Sensor with PVC Cable; Cable length 3 m (9-3/4 ft);
Sensor Temperature Range: -40 to 120°C (-40 to 250°F)

Cable Jacket Temperature Range: -40 to 100°C (-40 to 212°F)

A99BB-500C

PTC Silicon Sensor with PVC Cable; Cable length 5 m (16-3/8 ft);
Sensor Temperature Range: -40 to 120°C (-40 to 250°F)

Cable Jacket Temperature Range: -40 to 100°C (-40 to 212°F)

A99BB-600C

PTC Silicon Sensor with PVC Cable; Cable length 6 m (19-1/2 ft);
Sensor Temperature Range: -40 to 120°C (-40 to 250°F)

Cable Jacket Temperature Range: -40 to 100°C (-40 to 212°F)

A99BC-25C

PTC Silicon Sensor with High Temperature Silicon Cable; Cable length 0.25 m (9-3/4 in.)
Sensor Temperature Range: -40 to 120°C (-40 to 250°F)

Cable jacket rated for full sensor temperature range.

A99BC-300C

PTC Silicon Sensor with High Temperature Silicon Cable; Cable length 3 m (9-3/4 ft)
Sensor Temperature Range: -40 to 120°C (-40 to 250°F)

Cable jacket rated for full sensor temperature range.

A99BC-1500C

PTC Silicon Sensor with High Temperature Silicon Cable; Cable length 15 m (49 ft)
Sensor Temperature Range: -40 to 120°C (-40 to 250°F)

Cable jacket rated for full sensor temperature range.

BOX10A-600R

PVC enclosure for A99 sensor; includes wire nuts and conduit connector (for outdoor sensor)

WEL11A-601R

Immersion well for A99 sensor liquid sensing applications

A99-CLP-1 Mounting clip for A99 temperature sensor

ADP11A-600R Conduit adaptor, 1/2 in. snap-fit EMT conduit adaptor (box of 10)
TE-6001-1 Duct mounting hardware with handy box for A99 sensor
TE-6001-11 Duct mounting hardware without handy box for A99 sensor

SHL10A-603R

Sun Shield (for use with outside A99 sensors in sunny locations)

1.

Refer to the A99B Series Temperature Sensors Product/Technical Bulletin (LIT-125186) on the Johnson Controls®

Product Literature web site for more information.
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Table 11: System 450 Compatible HE67S3 Type Humidity Sensors with Integral A99B
Temperature Sensor Ordering Information?

Product Code
Number

Product Description

HE-67S3-ONOBT Wall Mount Humidity Sensor with A99B Type Temperature Sensor: 10 to 90% RH;

0 to 60°C (32 to 140°F)

HE-67S3-0NO0OP Duct Mount Humidity Sensor with A99B Type Temperature Sensor: 10 to 90% RH;

0 to 60°C (32 to 140°F)

1. The HE-67S3 sensors require 24 VAC input and must use the 0-5 VDC output. Refer to the TrueRH Series HE-67xx
Humidity Element with Temperature Sensors Product Bulletin (LIT-216245) on the Johnson Controls Product Literature

website for more information, including technical specifications and mounting accessories.

Technical Specifications
C450RBN-3C and C450RCN-3C Reset Control Modules with Real-Time Clock

and Relay Output

Product

C450RBN-3C and C450RCN-3C: System 450 Reset Control Module models are
sensing controls and operating controls with LCD, four-button touchpad, and SPDT
relay output

C450RBN-3C: Control Module with one SPDT output relay
C450RCN-3C: Control Module with two SPDT output relays

Power Consumption

C450RBN-3C: 0.9 VA maximum
C450RCN-3C: 1.3 VA maximum

Supply Power

Internal Supply Power: C450YNN-1C Power Supply Module

External Supply Power: 24 VAC (20-30 VAC) Safety Extra-Low Voltage (SELV)
(Europe), Class 2 (North America), 50/60 Hz, 10 VA minimum

Note: A System 450 control module or module assembly can use an internal or an
external supply power source, but must not be connected to both simultaneously.

Ambient Operating Conditions

Temperature: -40 to 66°C (-40 to 150°F)
Humidity: Up to 95% RH noncondensing; Maximum Dew Point 29°C (85°F)

Ambient Shipping and Storage
Conditions

Temperature: -40 to 80°C (-40 to 176°F)
Humidity: Up to 95% RH noncondensing; Maximum Dew Point 29°C (85°F)

Input Signal

0-5 VDC for humidity sensors
1,035 ohm at 25°C (77°F) for A99 PTC temperature sensors

Output Relay Contacts

General: 1/2 HP at 120/240 VAC, SPDT

Specific: AC Motor Ratings 120 VAC 208/240 VAC
AC Full-load Amperes: 9.8 A 49 A
AC Locked-Rotor Amperes: 58.8 A 29.4 A

10 Amperes AC Non-inductive at 24/240 VAC
Pilot Duty: 125 VA at 24/240 VAC

Clock Accuracy

+4 minutes per year

Clock Backup Power

12 hours (capacitor reserve)

Setback Events

One occupied and one unoccupied event per day; 7 day schedule

Analog Input Accuracy

Resolution: 14 bit

Control Construction

Independently mounted control, surface mounted with Lexan® 950 enclosure
suitable for DIN rail mounting or direct mounting to a hard, even surface.
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C450RBN-3C and C450RCN-3C Reset Control Modules with Real-Time Clock
and Relay Output (Continued)

Dimensions (H x W x D)

127 x 61 x 61 mm (5 x 2-3/8 x 2-3/8 in.)

Weight

C450RBN-3C: 209 g (0.46 Ib)
C450RCN-3C: 222 g (0.49 Ib)

Compliance

Ce

North America: cULus Listed; UL 60730, File E27734;
FCC Compliant to CFR47, Part 15, Subpart B, Class B;
Industry Canada (IC) Compliant to Canadian ICES-003, Class B limits

Europe: CE Mark — Johnson Controls, Inc. declares that this product is in
compliance with the essential requirements and other relevant provisions of the EMC
Directive and the Low Voltage Directive.

Australia: Mark: C-Tick Compliant (N1813)

C450SPN-1C and C450SQN-1C Expansion Modules with Analog Output

Product

C450SPN-1C: System 450 Expansion Module with one Analog output
C450SQN-1C: System 450 Expansion Module with two Analog outputs

Power Consumption

C450SPN-1C: 1.1 VA maximum using 0-10 V out; 1.3 VA maximum using 4—20 mA
out

C450SQN-1C: 1.8 VA maximum using 0-10 V out; 2.2 VA maximum using 4—20 mA
out

Supply Power

Internal Supply Power: C450YNN-1C Power Supply Module
External Supply Power: 24 VAC (20-30 VAC) Safety Extra-Low Voltage (SELV)
(Europe), Class 2 (North America), 50/60 Hz, 10 VA minimum

Note: A System 450 control module or module assembly can use an internal or an
external supply power source, but must not be connected to both simultaneously.

Ambient Operating Conditions

Temperature: -40 to 66°C (-40 to 150°F) when using 0 to 10 VDC outputs;
-40 to 40°C (-40 to 104°F) when using 4 to 20 mA outputs

Humidity: Up to 95% RH noncondensing; Maximum Dew Point 29°C (85°F)

Ambient Shipping and Storage
Conditions

Temperature: -40 to 80°C (-40 to 176°F)
Humidity: Up to 95% RH noncondensing; Maximum Dew Point 29°C (85°F)

Analog Output

Voltage Mode (0 to 10 VDC):

10 VDC maximum output voltage

10 mA maximum output current

Requires an external load of 1,000 ohm or more

Note: The AO operates in Voltage Mode when connected to devices with
impedance greater than 1,000 ohm. Devices that drop below 1,000 ohm may
not operate as intended with Voltage Mode applications.

Current Mode (4 to 20 mA):
Requires an external load between 0 to 300 ohm

Note: The AO operates in Current Mode when connected to devices with
impedances less than 300 ohm. Devices that exceed 300 ohm may not
operate as intended with Current Mode applications.

Control Construction

Independently mounted control, surface mounted with Lexan® 950 enclosure
suitable for DIN rail mounting or direct mounting to a hard, even surface.
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C450SPN-1C and C450SQN-1C Expansion Modules with Analog Output

Dimensions (H x W x D)

127 x 61 x 61 mm (5 x 2-3/8 x 2-3/8 in.)

Weight

C450SPN-1C: 150 g (0.33 Ib)
C450SQN-1C: 150 g (0.33 Ib)

Compliance

C€

North America: cULus Listed; UL 60730, File E27734, Vol. 1; FCC Compliant to
CFRA47, Part 15, Subpart B, Class B

Industry Canada (IC) Compliant to Canadian ICES-003, Class B limits

Europe: CE Mark - Johnson Controls, Inc., declares that this product is in
compliance with the essential requirements and other relevant provisions of the Low
Voltage Directive and the EMC Directive.

Australia: Mark: C-Tick Compliant (N1813)

C450SBN-3C and C450SCN-3C Expansion Modules with Relay Output

Product

C450SBN-3C: System 450 Expansion Module with one SPDT output relay
C450SCN-3C: System 450 Expansion Module with two SPDT output relays

Power Consumption

C450SBN-3C: 0.8 VA maximum
C450SCN-3C: 1.2 VA maximum

Supply Power

Internal Supply Power: C450YNN-1C Power Supply Module
External Supply Power: 24 VAC (20-30 VAC) Safety Extra-Low Voltage (SELV)
(Europe), Class 2 (North America), 50/60 Hz, 10 VA minimum

Note: A System 450 control module or module assembly can use an internal or an
external supply power source, but must not be connected to both simultaneously.

Ambient Operating Conditions

Temperature: -40 to 66°C (-40 to 150°F)
Humidity: Up to 95% RH noncondensing; Maximum Dew Point 29°C (85°F)

Ambient Shipping and Storage
Conditions

Temperature: -40 to 80°C (-40 to 176°F)
Humidity: Up to 95% RH noncondensing; Maximum Dew Point 29°C (85°F)

Output Relay Contacts

General: 1/2 HP at 120/240 VAC, SPDT

Specific: AC Motor Ratings 120 VAC 208/240 VAC
AC Full-Load Amperes: 9.8 A 49 A
AC Locked-Rotor Amperes: 58.8 A 294 A

10 Amperes AC Noninductive at 24/240 VAC
Pilot Duty: 125 VA at 24/240 VAC

Control Construction

Independently mounted control, surface mounted with Lexan® 950 enclosure
suitable for DIN rail mounting or direct mounting to a hard, even surface.

Dimensions (H x W x D)

127 x 61 x 61 mm (5 x 2-3/8 x 2-3/8 in.)

Weight

C450SBN-3C: 172 g (0.38 Ib)
C450SCN-3C: 186 g (0.41 Ib)

Compliance

Ce

North America: cULus Listed; UL 60730, File E27734;
FCC Compliant to CFR47, Part 15, Subpart B, Class B

Industry Canada (IC) Compliant to Canadian ICES-003, Class B limits

Europe: CE Mark — Johnson Controls, Inc. declares that this product is in
compliance with the essential requirements and other relevant provisions of the EMC
Directive and the Low Voltage Directive.

Australia: Mark: C-Tick Compliant (N1813)
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C450YNN-1C Power Supply Module

Product

C450YNN-1C: System 450 Power Supply Module; 120 or 240 VAC stepdown to 24
VAC Class 2 (North America) or SELV (Europe)

Supply Power

110/120 VAC or 220/240 VAC at 50/60 Hz (100 mA maximum)

Secondary Power

24 VAC, 10 VA

Ambient Operating Conditions

Temperature: -40 to 66°C (-40 to 150°F)
Humidity: Up to 95% RH noncondensing; Maximum Dew Point 29°C (85°F)

Ambient Shipping and Storage
Conditions

Temperature: -40 to 80°C (-40 to 176°F)
Humidity: Up to 95% RH noncondensing; Maximum Dew Point 29°C (85°F)

Control Construction

Independently mounted control, surface mounted with Lexan® 950 enclosure
suitable for DIN rail mounting or direct mounting to a hard, even surface.

Dimensions (H x W x D)

127 x 61 x 61 mm (5 x 2-3/8 x 2-3/8 in.)

Weight

C450YNN-1C: 390 gm (0.86 Ib)

Compliance

Ce

North America: cULus Listed; UL 60730, File E27734:
FCC Compliant to CFR47, Part 15, Subpart B, Class B

Industry Canada (IC) Compliant to Canadian ICES-003, Class B limits

Europe: CE Mark —Johnson Controls, Inc. declares that this product is in compliance
with the essential requirements and other relevant provisions of the EMC Directive
and the Low Voltage Directive.

Australia: Mark: C-Tick Compliant (N1813)

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, consult Johnson Controls application Engineering at (414) 524-5535. Johnson Controls, Inc. shall not be liable for
damages resulting from misapplication or misuse of its products.

United States Emissions Compliance

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
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.

- Increase 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.

Canadian Emissions Compliance

This Class (B) digital apparatus meets all the requirements of the Canadian Interference-Causing Equipment Regulations.
Cet appareil numérique de la Classe (B) respecte toutes les exigences du Réglement sur le matériel brouilleur du Canada.
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System 450 Glossary of Terms

Term

°C

°F

Active Sensors

Analog Output

bAL

Definition

Degrees Celsius (°C) appears in the Main (sensor status) screens, along
with the current sensed temperature value, when a Celsius temperature
sensor is set up in your control system. °C also designates a Sensor Type
that is available when you set up the sensors in the Sensor Setup screens.
See Accessing and Navigating the User Interface on page 42 and System
450 Compatible Sensors on page 14 for more information.

Degrees Fahrenheit (°F) appears in the Main (sensor status) screens, along
with the current sensed temperature value, when a Fahrenheit temperature
sensor is set up in your control system. °F also designates a Sensor Type
that is available when you set up the sensors in the Sensor Setup screens.
See Accessing and Navigating the User Interface on page 42 and System
450 Compatible Sensors on page 14 for more information.

Three-wire input sensors that require a low-voltage power source to
generate their input signal. Active sensors are hard-wired to one of the
sensor input terminals (Sn1, Sn2, or Sn3), a Common terminal (C), and
either the 24 V or 5 V power terminal on the low-voltage terminal block on
the control module. All of the System 450 compatible pressure transducers
and humidity sensors are active sensors. You must set the associated
active/passive jumper or DIP switch to the active position for each active
sensor that is hard wired to the sensor terminals. See Active and Passive
Sensors on page 15 for more information.

System 450 provides self-selecting 0 to 10 VDC signal or 4 to 20 mA
signal analog outputs. The analog outputs can be set up to provide a wide
variety of direct and reverse acting proportional control applications,
including multi-stage control and proportional plus integral control.
Analog outputs are identified in the System 450 Ul as OUTA in the Output
Setup Start screens and with a percent signal strength and control ramp
icon in the System Status screens. See Analog Outputs on page 18, Setting
up an Analog Output on page 50, and Viewing the System Status Screens
on page 43 for more information.

In the Load Balancing Setup (bAL) screen in the Reset Setpoint Sensor
Setup screens, select ON to activate the Load Balancing feature. See the
Term Load Balancing for more information. The Load Balancing feature is
available only on Reset Control systems and only for outputs that
reference the Reset Setpoint (RSP). Load Balancing equalizes the run time
between the outputs that control equipment and staged control
applications. See Load Balancing on page 27 and Setting up the Reset
Setpoint on page 53 for more information.
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Term

CLK

Communications
Control Module

Control Module

Direct Acting

EPX

Expansion Modules

Definition

In the Clock Setup (CLK) screen in the Time and Day Setup screens, select
whether to display time of day in a 12-hour (12HR) or 24-hour (24HR)
format. A real-time clock and the Time and Day features are only available
on reset control modules. See Setting Time and Day on page 66 for more
information.

Provide network connectivity and communications with other network
devices. Depending on the control module, System 450 can connect and
communicate on RS485 Modbus networks or Ethernet networks.
Communications control modules include the C450CRN-x and
C450CEN-x models. Refer to the System 450 Series Modular Control
Systems with Communications Control Modules Technical Bulletin
(LI1T-12011826) for more information.

The primary module in a System 450 control system, and sometimes the
only module in stand-alone control systems. Each System 450 control
system has only one control module, which contains the control system
processor, firmware, memory, and LCD. The control module receives the
input signals from the system sensors, and it monitors and controls all of
the system outputs, including the expansion module outputs. There are
four types of System 450 control modules: standard control modules, reset
control modules, hybrid analog output control modules, and
communications control modules. See Control Modules and User
Interface on page 10 and Repair and Ordering Information on page 76 for
more information.

With Direct Acting proportional control, an increase in the sensor signal
results in a proportional increase of the output signal generated to the
controlled equipment and vice versa. See Direct and Reverse Control
Actions for Analog Outputs on page 19 for more information.

In the End Point Selection (EP) screen in the Analog Output Setup
screens, select the condition value that analog output number x is driving
the control loop away from and towards the Setpoint (SP) value. The EP
and SP values define the proportional band that the analog output is
intended to control the condition within. See Direct and Reverse Control
Actions for Analog Outputs on page 19 for more information.

Provide additional relay or analog outputs to your control system.
Expansion module models are available with one or two relay outputs, and
one or two analog outputs. All of the outputs in a control system, including
the Expansion module outputs are set up in the control module UI.
System 450 control systems can control up to 10 outputs, which can be any
combination of relay or analog outputs. See Expansion Modules, Module
Assemblies, and Outputs on page 13 and Repair and Ordering Information
on page 76 for more information.
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Term

Functional Sensor

Hybrid Analog
Output Control
Module

I-CX

Integration Constant

Load Balancing

Definition

In addition to the wide variety of System 450 compatible hard-wired
temperature and humidity sensors available, the System 450 reset control
firmware also enables an rES functional sensor based on the input from
Snl in your control system. Functional sensors include the Reset Setpoint
sensor (rES), which enables reset control, setback control, and load
balancing. When you select a functional sensor for an output, the output is
controlled according to values sensed at multiple sensors and the control
logic/calculation designed into the functional sensor. See System 450 Reset

Sensor (rES) on page 16 for more information.

A control module with hybrid analog output provides an analog output on
which you can set up a pulse region to control very low speeds on variable
speed EC motors. The hybrid analog output control module provides many
of the same control types and features as standard control modules.
Differential control is not available on hybrid analog output control
modules. Refer to the System 450 Series Modular Control Systems with
Standard Control Modules Technical Bulletin (LIT-12011459) for more
information.

In the Integration Constant Selection (I-C*) screen in the Analog Output
Setup screens, select the 1-C value for analog output x in your control
system. There are 7 integration constants values to select from (0 through
6). In most applications, the default integration value 0 (no integration
constant, proportional-only control) is the recommended selection. See
Proportional Plus Integral Control and Integration Constants on page 21
and Determining the Integration Constant for an Analog Output on page
71 for more information.

A time-integral variable, which is applied to the proportional control only
analog output to provide Proportional plus Integral (P-1) control on the
output. The integration constant determines the rate at which the control
readjusts the output signal to drive the process to setpoint. In
well-balanced control applications with predictable loads and properly
sized equipment, P-1 control provides tighter control to setpoint and a
faster response to system load changes than proportional-only control. See
Proportional Plus Integral Control and Integration Constants on page 21
and Determining the Integration Constant for an Analog Output on page
71 for more information.

Equalizes the runtimes of staged equipment in multi-staged temperature
(or humidity) Reset Control applications. You can activate the Load
Balancing feature when you set up the Reset Setpoint Sensor (rES) in the
Ul. When activated, the Load Balancing feature automatically selects the
output with the least amount of runtime for the first (or next) stage to turn
on in response to a load increase. See Load Balancing on page 27 and
Setting up the Reset Setpoint on page 53 for more information.
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Term

Main Screens

Master Sensor

MNSP

MXSP

Normally Closed
(N.C)

Normally Open
(N.O)

Definition

The default screens that auto-scroll on the LCD during normal control
system operation. The Main screens display the sensor status for each
hard-wired and reset sensor and the Time screen, when the Time
parameters are set up. From the Main screens, press ® (repeatedly) to
manually scroll through the sensor status and output status screens. From
the Main screens, press and hold @ and ® simultaneously for 5 seconds to
go to the System Setup screens. See Accessing and Navigating the User
Interface on page 42 and Viewing the System Status Screens on page 43 for
more information.

A temperature sensor (typically, an outdoor/ambient air sensor) connected
to the Sn1 and a Common (C) terminals on the low-voltage input sensor
terminal blocks and identified as the Sn-1 sensor in the System 450 UI.
When a reset control application is set up, the temperature sensed at the
master sensor determines the calculated Reset Setpoint (RSP). See System
450 Reset Control Modules on page 9 and Temperature or Humidity Reset
Setpoint on page 22 for more information.

In the Minimum Setpoint Selection (MNSP) screen in the Reset Setpoint
Setup screens, select the minimum temperature (or % humidity) value that
the medium in the controlled loop or process must stay above. MNSP is
the minimum RSP value available for the reset control loop. The Reset
Setpoint (RSP) value floats between the MNSP value and the Maximum
Setpoint (MXSP) value, dependent on the master sensor input and the
RSTR and RENd values. See Setting up the Reset Setpoint on page 53 for
more information.

In the Maximum Setpoint Selection (MXSP) screen in the Reset Setpoint
Setup screens, select the maximum temperature (or % humidity) value that
the medium in the controlled loop or process must stay below. MXSP is
the maximum RSP value available for the reset control loop. The Reset
Setpoint (RSP) value floats between the MXSP value and the Minimum
Setpoint (MNSP) value, dependent on the master sensor input and the
RENd and RSTR values. See Setting up the Reset Setpoint on page 53 for
more information.

Normally Closed (N.C.) relay contacts are closed when the relay is not
energized/activated and open when the relay is energized. On System 450
Relay Outputs, the LCy and LNCy terminals connect to the Normally
Closed contacts. See Relay Outputs on page 16 for more information.

Normally Opened (N.O.) relay contacts are open when the relay is not
energized/activated and closed when the relay is energized. On System
450 Relay Outputs, the LCy and LNOy terminals connect to the Normally
Opened contacts. See Relay Outputs on page 16 for more information.
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Term

OC-y

OEP*

OFFS*

OFFTX

ONTX

Definition

In the Occupied Start-Time Selection (OC-y) screen in the Occupied/
Unoccupied Schedule Setup screens, select the time of day that you want
all of the outputs in your control system with a Setback (Sbk) value other
than 0 to switch from the unoccupied mode to the occupied mode. The y
indicates the numerical day-of-week ID. There is one OC-y screen for
each day of the week (OC-1, OC-2, OC-3, and so on to OC-7) and there
are corresponding Unoccupied Start-Time Selection (UN-y) screens for
each day of the week. You must set up the Time and Day parameters
before setting up the occupied/unoccupied schedule. You can set up only
one occupied/unoccupied schedule on your control system for all outputs
with SbK values other than 0. See Setting up an Occupied/Unoccupied
Schedule on page 67 for more information.

In the Percent Output Signal Strength at End Point Selection (OEPX)
screen in the Analog Output Setup screens, select the value (0 to 100%) of
the total signal strength, to be generated by analog output x when the
controlled condition is at the selected End Point (EP) value. See Direct and
Reverse Control Actions for Analog Outputs on page 19 and Setting up an
Analog Output on page 50 for more information.

In the Temperature Offset Selection (OFFSX) screen in the Sensor Setup
screens, select the value (in degrees) that you want the measured (and
displayed) temperature value to differ from the actual sensed temperature
value. System 450 allows you to select a offset for each temperature sensor
in your System 450 control system. You cannot select an offset for
pressure or humidity sensors. The x value is the ID number for the
temperature sensor you are setting up (Sn-1, Sn-2, or Sn-3). See Setting Up
the Sensors on page 45 for more information.

In the Minimum Off-Time Selection (OFFT*) screen in the Relay Setup
screens, select the number of seconds (0 to 300) that output relay x
remains Off after being driven Off by control loop conditions. The
minimum off-time feature is typically used to prevent short-cycling of
controlled equipment. See Setting up a Relay Output on page 47 for more
information.

In the Minimum On-Time Selection (ONTX) screen in the Relay Setup
screens, select the number of seconds (0 and 300 seconds) that relay
output x remains On after being driven On by control loop conditions. The
minimum on-time feature is typically used to prevent short-cycling of
controlled equipment. See Setting up a Relay Output on page 47 for more
information.
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Term

OSETX

OSPX

OUTAX

OUTRX

Passive Sensor

Definition

In the Temperature Offset Selection (OSET*) screen in the Output Setup
screens for outputs that reference Reset Setpoint Sensor (rES), select the
value (in degrees) to be added to the calculated Reset Setpoint (RSP). The

OSET* screen appears in the Output Setup screens for all outputs that
reference the rES in Reset Control applications, and you can set up a
different Temperature Offset value for each output. OSET is typically used
to set up multi-stage applications. The x value is the ID number for the
output you are setting up. See Reset Control Modes of Operation on page
24, Setting up a Relay Output with Reset Control and Unoccupied Setback
on page 63, and Setting up an Analog Output with Reset Control and
Unoccupied Setback on page 64 for more information.

In the Percent Output Signal Strength at Setpoint Selection (OSP*) screen
in the Analog Output Setup screens, select the value (0 to 100%) of the
total signal strength, to be generated by analog output when the controlled
condition is at the selected Setpoint (SP) value. The x value is the ID
number for the output you are setting up. See Direct and Reverse Control
Actions for Analog Outputs on page 19 and Setting up an Analog Output
on page 50 for more information.

In the Analog Output Setup Start (OUTAX) screen, press ® to set up or edit
the Analog Output Setup screens, or press @ to go to the next Output
Setup Start screen or return to the Sensor Setup screens. The x value is the
ID number for the output you are setting up. See Accessing the System
Setup Screens on page 43 and Setting up an Analog Output on page 50 for
more information.

In the Relay Output Setup Start (OUTRY) screen, press ® to set up or edit
the Relay Output Setup screens, or press @ to go to the next Output Setup
Start screen or return to the Sensor Setup screens. The x value is the ID
number for the output you are setting up. See Accessing the System Setup
Screens on page 43 and Setting up a Relay Output on page 47 for more
information.

Passive Sensors are two-wire sensors. All of the System 450 compatible
temperature sensors are passive sensors. You must set the associated
active/passive jumper or DIP switch to passive for each passive sensor that
is hard-wired to the sensor terminals. See Active and Passive Sensors on
page 15 for more information.
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Term

Proportional (Only)
Control

Proportional Plus
Integral (P-1)
Control

Real-Time Clock

Relay Output

RENd

Definition

Adjusts the control output signal in proportion to the difference between
the sense value of the condition and the Setpoint (SP) value for the
condition. Proportional (only) controls drive the condition to a control
point within the proportional band between End Point (EP) and SP, but not
all the way to SP. The larger the load on the system, the further the control
point deviates from the target SP value. Proportional (only) control
applications are relatively stable and easy to set up, and often the
difference between Setpoint and control point (offset error) is predictable
and can be compensated for by selecting a SP with offset error calculated
into the selection. See Proportional Plus Integral Control and Integration

Constants on page 21 for more information.

Incorporates a time-integral control action with proportional control action
and, if properly set up, a Pl control loop can effectively eliminate offset
error and enable a controlled system to drive to setpoint even under large
constant loads (Figure 4). On a properly sized system with predictable
loads, PI control can maintain the controlled system very close to setpoint.
See Proportional Plus Integral Control and Integration Constants on page
21 for more information.

Reset control modules include a real-time clock that enables you to set up
time-of-day and day-of week scheduling, and create unoccupied setback
periods for the HVAC/R applications in your reset control systems. See
Reset Control on page 22 and Setting Time and Day on page 66 for more
information.

System 450 provides Single-Pole, Double-Throw (SPDT) relay outputs
rated to 240 VAC. The relay outputs can be set up to provide a wide
variety of on/off control applications, including multi-stage control
applications. Relay outputs are identified in the System 450 Ul as OUTR
in the Output Setup Start screens and with ON or OFF in the System Status
screens. See Relay Outputs on page 16, Setting up a Relay Output on page
47, and Viewing the System Status Screens on page 43 for more
information.

In the Reset Setpoint End Temperature (RENd) Selection screen in the
Reset Setpoint Setup screens, select the temperature value (sensed at the
Sn-1 master [outdoor air] sensor) that you want to associate with the
Maximum Reset Setpoint (MXSP) value. For example, select an RENd
value of 0 (zero degrees outdoor temperature) to be associated with a
MXSP value of 180 (degrees boiler supply water). RENd and MXSP
define one end of the Reset Setpoint (RSP) ramp; RSTR and MNSP define
the other end of the RSP ramp. See Setting up the Reset Setpoint on page
53 for more information.
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Term

rEs

Reset Control
Modules

Reset Setpoint

RSET

Reverse Acting

RSP

Definition

Reset Setpoint Sensor. A functional sensor that enables the variable/
calculated Reset Setpoint (RSP) in System 450 reset control applications.
The rES is set up by selecting appropriate MNSP and MXSP values for the
controlled loop, and the associated RSTR and RENd values sensed at the
master (outdoor/ambient) sensor. When you select rES in the Select Sensor
screen for an output, the output references the rES and controls the
connected equipment according to the calculated RSP. See Setting up the
Reset Setpoint on page 53 for more information.

Provide Reset Setpoint (RSP) control, real-time clock, Setback (SbK)
control, and load balancing, in addition to providing many of the features
and control types provided by standard control modules. Reset control
modules do not control pressure applications and do not provide
Differential Control, High Input Signal Selection, or Hybrid Analog
Output control. Communication modules do not provide Reset Setpoint
control, real-time clock, Setback scheduling control, or load balancing.
See Reset Control on page 22 for more information.

System 450 reset control modules enable you to set up a calculated Reset
Setpoint (RSP), which is based on a master sensor (Sn-1, typically
measuring outdoor air temperature) and control outputs based on changing
conditions at the master sensor. The RSP is calculated by the functional
Reset Setpoint Sensor (rES) and is based on the temperature sensed at the
master sensor and the temperature or humidity range selected for the
control loop or process. When the rES is set up in your Reset Control
application, the current calculated RSP is displayed in the Main screens.
Typical reset control applications include boiler water reset, chilled water
reset, and Variable Air Volume (VAV) zone control applications. See
Setting up the Reset Setpoint on page 53 for more information.

In the Reset Setpoint Setup Start screen, press ® to set up or edit the Reset
Setpoint Setup screens, or press ™ to go to the next Output Setup Start
screen or return to the Sensor Setup screens. See Setting up the Reset
Setpoint on page 53 for more information.

With Reverse Acting proportional control, an increase in the sensor signal
results in a proportional decrease of the output signal generated to the
controlled equipment and vice versa. See Direct and Reverse Control
Actions for Analog Outputs on page 19 for more information.

The current calculated Reset Setpoint temperature or humidity value
displayed in the Main (sensor status) screens, when the Reset Setpoint
Sensor (rES) is set up on your reset control application. The Reset Setpoint
(RSP) is calculated by the functional rES and is based on the temperature
sensed at the master sensor (Sn-1) and the temperature or humidity range
selected for the control loop or process sensed at the control loop sensor,
Sn-2. See Setting up the Reset Setpoint on page 53 for more information.
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Term

RSTR

SbK

SCHE

SdHI

Definition

In the Reset Setpoint Start Temperature (RSTR) screen, select the
temperature value, sensed at the master sensor, that you want associated
with the Minimum Reset Setpoint (MNSP) for the controlled loop or
process. When the ambient outdoor air temperature reaches the RSTR
value, the controlled loop or process is driven to or maintained at the
MNSP value. See Setting up the Reset Setpoint on page 53 for more
information.

The Setback (SbK) parameter appears in several setup screens in the
System 450 Ul on reset control modules only.

In the Setback Setup (SbK*) screen in the Output Setup screens for outputs
that do not reference the Reset Setpoint (RSP), select the temperature (or
humidity) value that you want the unoccupied mode setpoints to be offset
from the occupied mode. Select a positive SbK value for cooling
applications and a negative Sbk value for heating applications. The x value
is the ID number for the output you are setting up. See Setting up a Relay
Output with Reset Control and Unoccupied Setback on page 63 and Setting
up an Analog Output with Unoccupied Setback on page 60 for more
information.

In the Setback Setup (SbK) screen in the Reset Setpoint Setup screens,
select the positive or negative temperature or humidity value that you want
the RSP in the unoccupied mode to be setback from the RSP in the
occupied mode. See Setting up the Reset Setpoint on page 53 for more
information.

In the Occupied/Unoccupied Schedule Setup Start (SCHE) screen, press &
to go to the Occupied Start-Time screen for Sundays, or press M to return
to the Sensor Setup Start (SENS) screen. Note: You cannot enter a value
into the SCHE screen or any other setup start screen. See Setting up an
Occupied/Unoccupied Schedule on page 67 for more information.

In the Shutdown High Selection (SdHI) screen in the Reset Setpoint Setup
screens, select the high temperature value, sensed at the master (outdoor/
ambient) sensor, at which the outputs referencing the Reset Setpoint
Sensor (rES) go to OFF for relay outputs or to OSP for analog outputs.
Typically, you select an SdHI value for heating applications only, an SdHI
value is not required for heating applications. If you select an SdHI value
for your reset heating application, you should select a value greater than
the Reset Setpoint Start Temperature (RSTR) value. See Setting up the
Reset Setpoint on page 53 for more information.
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Term

SdLO

Sensor Type

SENS*

Definition

In the Shutdown Low Selection (SALO) screen in the Reset Setpoint Setup
screens, select the low temperature value, sensed at the master (outdoor/
ambient) sensor, at which the outputs referencing the Reset Setpoint
Sensor (rES) go to OFF for relay outputs or to OSP for analog outputs.
Typically, you select an SALO value for cooling applications only, but an
SdLO value is not required for cooling applications. If you select an SALO
value for your reset cooling application, you should select a value less than
the Reset Setpoint Start Temperature (RSTR) value. See Setting up the
Reset Setpoint on page 53 for more information.

Each System 450 compatible sensor and transducer model is associated
with a specific Sensor Type. Each Sensor Type provides the setup
parameters that define the condition (temperature or humidity), unit of
measurement, usable range, resolution, and minimum proportional band
for the associated sensor and the outputs that reference the sensor. You
must select a Sensor Type for each sensor connected to your control
system (Sn1, Sn2, and Sn3) when you set up the sensors for your control
system. When you select a hard wire sensor or a functional sensor as an
output’s reference sensor, the output uses the Sensor Type parameters to
define the output’s setup parameters. See System 450 Compatible Sensors
on page 14 and Setting Up the Sensors on page 45 for more information.

SENS appears in several screens in the System 450 Ul and is associated
with either the initial sensor setup screens, or the sensor selection and
sensor edit screens in the output setup screens.

In the Sensor Setup Start (SENS) screen, press ® to go to the Sensor Setup
screens and set up the hard wire sensors for your control system. There is
no output ID number (x) in the Sensor Setup Start screen. See Setting Up
the Sensors on page 45 for more information.

In the Sensor Selection (SENS*) screen at the start of the Output Setup
screens, select the sensor that you want output X to reference. You can
select a sensor or transducer that is hard-wired to the control module (Sn-
1, Sn-2, or Sn-3) or you can select a functional sensor (Sn-d, HI-2, HI-3, or
rES). After you select the referenced sensor, the firmware provides the
output setup parameter values in the remaining Output Setup screens
according to the Sensor Type associated with the selected sensor.

In the Edit Sensor (SENS¥) screen at the end of the Output Setup screens,
you can select a different sensor for the output to reference. If you do not

want to change the selected sensor for output x, press ® to save the output
setup values and return to the Output Setup Start screen. If you select a

different sensor in the Edit Sensor (SENS*) screen, you must set up the
output again for the new sensor parameter values. See Setting up a Relay
Output on page 47 and Setting up an Analog Output on page 50 for more
information.
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Term

Setback

SETTM

Sn-1

Sn-2

Sn-3

SNF*

Definition

A fixed temperature or humidity value that an output’s setpoint values (for
the occupied mode) are offset by when the output goes to the unoccupied
mode. The Setback feature is only available on System 450 reset control
modules. All of the outputs that reference the Reset Setpoint Sensor (rES)
use the same SbK value selected in the Reset Setpoint Setup (RSET)
screens. For outputs that do not reference the rES, you can select a unique
SbK value for each output. You must also set up the Time and Day and the
Occupied/Unoccupied setup screens, to apply the Setback feature to your
control application.

In the Set Time screen, set the time of day (for the 12-hour or 24-hour
clock) and set either AM or PM (for the 12 hour clock). See Setting Time
and Day on page 66 for more information.

Input Sensor 1 (Sn-1) as identified in the System 450 Ul. Outputs that
reference Sn-1 reference the sensor that is hard-wired to the Snl terminal
and a Common (C) terminal on the low-voltage terminal block on the
system’s control module. On reset control systems, Sn-1 is the master
sensor used to create the functional Reset Setpoint Sensor (rES). See
System 450 Compatible Sensors on page 14 and Setting Up the Sensors on
page 45 for more information.

Input Sensor 2 (Sn-2) as identified in the System 450 Ul. Outputs that
reference Sn-2 reference the sensor that is hard wired to the Sn2 terminal
and a Common (C) terminal on the low-voltage terminal block on the
system’s control module. On reset control systems, Sn-2 is the control loop
sensor used to create the functional Reset Setpoint Sensor (rES). See
System 450 Compatible Sensors on page 14 and Setting Up the Sensors on
page 45 for more information.

Input Sensor 3 (Sn-3) as identified in the System 450 Ul. Outputs that
reference Sn-3, reference the sensor that is hard wired to the Sn3 terminal
and a Common (C) terminal on the low-voltage terminal block on the
system’s control module. See System 450 Compatible Sensors on page 14
and Setting Up the Sensors on page 45 for more information.

In the Sensor Failure Mode (SNFX) screen in the Output Setup screens,
select the mode of operation for output x in the event that a sensor (or
associated sensor wiring) that the output references fails. SNF modes for
relay outputs are ON and OFF. SNF modes for analog outputs are

ON (=OEP) or OFF (=OSP). SNF modes for outputs that reference the
Reset Setpoint (RSP) are MXSP for reverse acting RSP or MNSP for
direct acting RSP. See Sensor Failure Mode on page 27 for more
information.
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Definition

In the Setpoint (SP) Selection screen in the Analog Output Setup screens,
select the target value that analog output x is driving the control loop
towards and away from the End Point (EP) value. The SP and EP values
define the proportional band that the analog output is intended to control
the condition within. See Direct and Reverse Control Actions for Analog
Outputs on page 19 for more information.

Provide on/off relay control, direct and reverse acting proportional analog
control, multi-stage control, multi-purpose control, stand-alone control,
and proportional plus integral control. Standard control modules include
the C450CxN-x models. Standard control modules with Version 2.00 and
later firmware also provide Differential Control and High Input Signal
Selection. Standard control modules do not provide reset control, real-time
scheduling, setback control, load balancing, or hybrid analog output
control. Refer to the System 450 Series Modular Control Systems with
Standard Control Modules Technical Bulletin (LIT-12011459) for more
information.

Enable you to select the values that determine how your control system
operates and the condition ranges that your system controls. Depending on
the control module type and firmware version, your System Setup screens
can include Sensor Setup screens, Relay Output Setup screens, Analog
Output Setup screens, Reset Setpoint Setup screens, Time and Day Clock
Setup screens, Schedule setup screens, and/or Pulse Setups screens. You
access the System Setup screens by navigating to the various System Setup
Start screens. See Accessing the System Setup Screens on page 43 for more
information.

Provide the current status of each sensor and output in your control
system. You access the System Status screens by pressing ® repeatedly,
when the Main screens are auto-scrolling on the display. See Viewing the
System Status Screens on page 43 for more information.

Time Setup Start screen, where you begin setting up the time of day and
day of week parameters for your System 450 control system. Reset control
modules (C450RxN-x models) are the only control modules with an
integral real-time clock, and therefore the TIME setup parameters are
available only on control systems that use a reset control module. The
TIME parameters allow you to schedule outputs actions and create
setback/occupancy schedules. See Setting Time and Day on page 66 for
more information.

94



Term

UN-y

BY JOHNSON

CONTROLS

Definition

In the Unoccupied Start-Time Selection (UN-y) screen in the Occupied/
Unoccupied Schedule Setup screens, select the time of day when you want
all of the outputs in your control system that have a Setback (SbK) value
other than 0 (zero) to switch from the occupied mode to the unoccupied
mode. The y indicates the numerical day-of-week ID. There is one UN-y
screen for each day of the week (UN-1, UN-2, UN-3, and so on to UN-7)
and there are corresponding Occupied Start-Time Selection (OC-y) screens
for each day of the week. You must set up the Time and Day parameters
before setting up the occupied/unoccupied schedule. You can set up only
one occupied/unoccupied schedule on your control system for all outputs
with SbK values other than 0. See Setting up an Occupied/Unoccupied
Schedule on page 67 for more information.
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