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Manual
Revisions

Section/Chapter

The Universal Controller Overview and Configuration Manual is
catalog number 808-346, Rev. 03/06. This manual replaces the
Universal Controller Overview and Configuration Manual catalog
number 808-346, Rev. 06/05. The following changes have been
made since the Rev. 06/05 version.

Changes

Algorithms

1. Onpage 176, under DO - Analog Comparison, changed the
Block Iteration Rate decision's Allowable Entries from 10 to
900 seconds to read: 60 to 900 seconds.
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Overview

About this Manual

Thismanua contains information about the operations of the Univer-
sal Controller and how you must configure the controller to perform
those operations. The table below describes the contents of this

manual.

Chapter Name

Description

Overview

Introduction

Service Configuration

Point Types

Presents an overview of the manual.

Provides an overview of the Universal
Controller. This section also provides a
configuration overview, flow diagrams
overview, and adiscussion on foreign
language conversion.

Provides the procedure for configuring
anewly installed Universal Controller
using ComfortVIEW aswell asa
description of each of the Universal
Controller's Service Configuration
tables, including alist of service con-
figuration decisions, and a description
of each decision that includes allowable
entries and default values.

Provides the following information for
each point: purpose, typical application,
list of configuration decisions, and a
description of each decision that in-
cludes allowable entries and default
values. Thischapter dsoincludesalist
of applicable maintenance decisions
and a description of each decision.



Chapter Name

Description

Algorithms

Schedules

Alarms

This chapter provides the following
information for each analog, discrete,
and global algorithm: purpose,

block diagram illustrating flow of
inputs and outpuits, list of configuration
decisions, and a description of each
decision that includes allowable entries
and default values. This chapter also
includes alist of applicable mainte-
nance decisions and a description of
each one.

This chapter provides the following
information for each schedule:

purpose, typical application, list of
configuration decisions, and a descrip-
tion of each decision that includes
alowable entries and default values.
This chapter also includes alist of
applicable maintenance decisonsand a
description of each one.

This chapter providesthe following
information for each alarm: purpose,
typical application, block diagram
illustrating flow of inputs and outputs,
list of configuration decision that
includes alowable entries and default
values. Thissection alsoincludesalist
of maintenance decision and a descrip-
tion of each maintenance decision.



Chapter Name

Page

Description

System Functions

Appendix A

Appendix B

Appendix C

Appendix D

This chapter providesthe following
information for each system function:
purpose, typical application, list of
configuration decisions and a descrip-
tion of each decision that includes
allowable entries and default values.
This chapter also includes alist of
applicable maintenance decisonsand a
description of each one.

This appendix contains Universal
Controller HVAC function and alarm
flowcharts. Y ou can use these flow-
charts to understand the operation of
the various algorithms or as areference
when troubleshooting. For your conve-
nience, the flowcharts are arranged in
alphabetical order.

This appendix contains the following

tables and charts: Analog Engineering
Units, Discrete States, Setpoint Sched-
ule Defaults, and Temperature Sensor

Types.

Thisappendix listsaarm levels, darm
sources, alarm description indexes, and
standard control charactersfor alarm

MeSsages.

The tables in this appendix provide the
engineering units, ranges, resolutions,
and accuracy for the standard input and
output devices that the Universa
Controller supports.



Chapter Name Description

Appendix E This section provides instructions on
using the System Pilot to configure a
newly installed Universal Controller.
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Introduction

Hardware
Overview

The Universal Controller provides general purpose HVAC control and
monitoring capability in a stand-alone or network environment using
closed-loop, direct digital control. This product can aso control and
monitor equipment such as lighting, pumps, and fans. The Universal
Controller gives the Carrier Comfort Network (CCN) the capability to
control non-Carrier equipment and Carrier HV AC equipment not
equipped with Product Integrated Controls (PICs).

The Universal Controller is designed to function as part of a CCN-
based VVT system that requires an auxiliary controller to interface to
lighting, fans, pumps, boilers and other HV AC equipment. The Con-
troller can beinstalled on a primary or secondary bus.

Thefollowing CCN operator interface devices can be used to view and
modify datain the Universal Controller:

e System Pilot

« CCNWeb

e ComfortVIEW

e Network Service Tool

16 field points (8 inputs and 8 outputs) can be connected to the Univer-
sa Controller. The Universal Controller also includes 4 software input
and 4 software output points.

Figure 2-1 lists the sensors and devices supported by the Universal
Controller's /O channels. To determine these sensors and devices
engineering units, ranges, resolutions, and accuracy, refer to Appendix
B and D.



Figure 2-1

Sensors and Devices
Supported by the
Universal Controller

8 INPUTS

Channdls

Specifications

1to 8

Discrete, analog, or temperature

Discrete
Dry contact
Pulsed dry contact
Anaog
4-20 mA (2 wire and 4 wire)
0-10 Vdc
Temperature
5K & 10K ohm thermistors (Y Sl and MCl)

8 OUTPUTS

Channdls

Specifications

1to8

Discrete or analog

Discrete
24 \/dc@80 mA
Andog
4-20mA
0-10Vdc




Software
Overview

Algorithms

Each of the Universal Controller's hardware and software input and
output points can be configured to be one of several analog or discrete
point types, through a Service Configuration table provided for each
point. The Service Configuration Table isalso where the installer
specifies each point's sensor type/units/state, point name and descrip-
tion, and for output points, specifies the agorithm that is to be applied
to the point.

An algorithmisa pre-engineered group of processes that provides you
with the capability to control and monitor HVAC devicesin asafe,
energy efficient manner.

Each pre-engineered agorithm contains some combination of points,
schedules, systems functions, and HV AC functions that provide
information to the algorithm. A typica grouping of itemsfor an
algorithm is shown in the flow diagram in Figure 2-3.

After the Universa Controller isinstalled, you must configure its
database to meet the needs of your site’ s control applications.

Asyou configure the database, you answer a series of questions called
configuration decisions, which provide details about the specified
algorithm. For example, if aheating coil agorithm was selected, the
installer would specify such things as the point that is controlling the
air handler’ s hot water valve, the point that provides the on/off status
of the air handler’ sfan, and the Optimal Start/Stop agorithm that
provides the occupancy and temperature setpoints for the algorithm.

This manual's Algorithms chapter contains a detailed description of
each algorithm's configuration decisions, including allowable entries
and default values.

Flow diagrams are used in this manud to illustrate the flow of inputs
and outputs among blocks of data within an agorithm, alarm, or
schedule. The figure on the next page isthe flow diagram for the
DO—Electric Heat CV agorithm.



Interpreting Flow
Diagrams

Figure 2-2

Logical and Relational
Operator Usage
Interpretations

Each block of data within an algorithm, alarm, or schedule represents
a configuration decision, whose name appears at the top of the block.
Each block requires one or more inputs and outputs.

As shown in the figure below, inputs appear on the left side of the
block with arrows pointing inward, while outputs are shown on the
right side of the block with arrows pointing outward.

One block’ s output becomes another block’ sinput. Sometimes an
output serves as an input to more than block. When that occurs, a
filled circle is placed on the output’ s arrow to indicate the location
where its direction branches off.

Logica and relationa operators are often used to connect inputs and
outputs. Sample interpretations are shown below.

Ai,
B
Interpretation: 1f A>B, then C=1 otherwise C=0

> —C

A
B

Interpretation: C=A+B

A
B

OR——C

Interpretation: 1f A=1 or B=1, then C=1 otherwise C=0

D ———SdectA - C
-3 A
0 B

Interpretation: 1f D=1, then C=-3 otherwise C=0
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Foreign Language
Conversion

The Universal Controller software can be converted to any language
whose alphabet is supported by the ANSI ASCII code set. Contact
your local Carrier distributor for more information on converting the
Universal Controller software to the language you desire.
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Configuration



Service
Configuration

Overview

Configuring a
Newly Installed
Universal
Controller Using
ComfortVIEW

This chapter provides you with the procedures that are necessary to
configure anewly ingtaled Universd Controller using the ComfortVIEW
user interface, aswell as an explanation of the Universad Controller's
Service Configuration tables. For ingtructions on configuring anewly
ingtdled Universa Controller using the Smart Sensor, refer to Appendix
E of thismanud.

When configuring aUniversal Controller usng ComfortVIEW, you must
perform anumber of sepsin aparticular order.

* Createthe Universal Controller’ s database using the Service Confi-
guration Tables. Each of these tablesis described in this chapter
including adescription of and alowable entriesfor each decison.

»  Configure the database usng the configuration tables.

Theterm cregate, asit gppliesto the Universal Controller, meansto
gpecify information about the items being selected in the Service
Configuration Tables. Y ou must specify information such as channdl
types, sensor type or units, channel names, function typesand
function units. For example, the AO-Cooling CV dgorithm's
function typeis 1 and its function units might be 2, which indicates
0-100%.

The term configure, asit isused in relation to the Universal Controller,
meansto specify to the Universd Controller the information that

it needsto control and monitor HYAC devicesin the desired manner.
For example, when configuring the AO-Cooling CV agorithm,

you must enter information such as the name of the controlling setpoint
table and the Sensor Group or space temperature sensor that is providing
the space temperature inputs.

Follow the procedures below to configure anewly ingtaled Universa
Controller using the ComfortVIEW user interface.

1. Usethe Smart Sensor user interface, the Address Search utility
program, the Network Service Tool's Address Search function,
or the Service Pack Element Setup utility to set the Universal
Controller address.

11
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Add and Upload the Universal Controller to the ComfortVIEW
database by displaying the Controller List window and using the
Configure, New menu items. If necessary, refer to the
ComfortVIEW Operation Manual (808-239) for step-by-step
ingructions

At completion of the Upload, a process begins where the Univer-
sd Controller isactualy added to the ComfortVIEW database.
Note that thiswill take severd minutesto complete after the
actua Upload stops. When that processis complete, adialog box
will be displayed, indicating that the controller has been success-
fully added to the database.

Click OK to close the diaog box. The Universa Controller will
appear in the ComfortVIEW Controller List asa"ghost” (greyed
out) controller. Select Window, Refresh to make the controller
appear as an active controller.

Configure each of the Universal Contraller's Service Configura-
tion Tables. Refer to the explanation of each Service Configura-
tion Table, which appears later in this chapter for an explanation
of and allowable entries and default values for each Service
Configuration Table decison.

Download each Service Configuration Table from
ComfortVIEW to the Universal Controller.

Note:  After downloading each Service Configuration Table,
usethe UCMAINT Maintenance Tableto verify the
vaidity and contents of the table. Refer to UCMAINT
Maintenance Table, which appearslater in this Service
Configuration chapter.

At the completion of the download process, you must now delete
the newly-added Universal Controller from ComfortVIEW. To
do so, display the Controller List and then use the Configure,
Delete menu items.

Now add the Universal Controller back to the ComfortVIEW
database, and perform an Upload to copy the configuration from
the Universa Controller to ComfortVIEW.

Y ou must now configure the Universal Controller's points, ago-
rithms, darms, etc. All the tablesto be configured will belisted in
the Controller Tablelist.



Caution

UCMAINT
Maintenance
Table

Service
Configuration
Tables

If you modify the Service-Configuration TablesIN ANY WAY after this
initid configuration, you must perform steps 5 and 6 to delete, add, and
upload the Universal Controller back into the ComfortVIEW database.

Whenever aservice table is downloaded to the Universal Controller, its
contents can be verified and displayed in the UCMAINT maintenance
table. Asindicated above, any time aservice tableis modified, you must
remove the Universal Controller from the database, and perform another
upload.

The maintenance values displayed in the UCMAINT table are read-only
vauesthat display diagnogtic information on al Universal Controller
points. Thefollowing isan explanation of the displayed diagnogtics. A
point that has been successfully created with no error conditionswill
display avaueof 1 (In System).

-4 = Out of range Function/Algorithm
-3 =0ut of range Sensor Type, Units, or State
-2 =Duplicate Point Name
-1 =Missing Point Name
0 =Notin System
1 =InSygem

The section which follows provides the following information for each of
the Universal Controller's Service Configuration Tables. Thefollowing
information is provided:

* Purpose

e Lig of service configuration decisions

»  Destription of each service configuration decision including dlowable
entriesand default vaues

For easy reference, the Service Configuration Tables are presented
aphabeticdly in thismanud, asfollows:

Globa Occupancy Time Schedule and Override
Hardware Input Point Service Configuration
Hardware Output Point Service Configuration
Network Input Point Service Configuration
Software Output Point Service Configuration
Software Input Point Service Configuration

13
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Global
Occupancy (Time
Schedule) and
Override

The Universal Controller contains asingle Globa Occupancy and Over-
ride service configuration table, GBLOCC_S.

A Global Time Schedule with the name OCCPCE5S or greater will
broadcast occupancy mode information over the CCN to any system
element with a corresponding Network Time Schedule, OCCPCE5E or
greater. For example, aUniversal Controller with a Time Schedule
named OCCPC68S will broadcast its occupancy mode over the CCN
to system elements with a Network Time Schedule named OCCPCE8E.

To set up the Controller to broadcast the occupancy mode of one of its
Time Schedules to other system elements on the CCN, one of the
Controller’ s Time Schedules (OCCPCNnS) must be renamed so that nn
isanumber greater than or equa to 65, and Broadcast is set to Yesin the
Global Occupancy and Override configuration table.

To set up the Controller so that the occupancy mode of one of its Time
Scheduleswill be controlled by a Global Time Schedule in another
system element on the CCN, the Controller’ s Network Time Schedule
OCCPCnnE, must be renamed so that nn isanumber greater than or
equd to 65 in the Schedule Number decision, and the associated Time
Schedule (OCCPCNNnS), must be disabled by setting its Broadcast
decison to No, in the Globa Occupancy and Override configuration
table.

Note: Vaid Schedule Number entry islimited to each schedule' s
instance number (1-8) or a unique globa number (65-99).
Invalid or duplicate entry causes the schedule to revert to its
instance number which will also be reflected in the Service
Table when uploaded.

Two service configuration decisions provide for Globa Occupancy:

Broadcast No/Yes
Schedule Number 1-8 and 65-99

The combination of these decigons providesthe following functiondlity.



Broadcast

Schedule Number

Table Names (Sample)

Controller Action

No

Yes

Yes

No

1-8

65-99

1-8

65-99

OCCPCO01S, OCCPCO1E

OCCPC65S, OCCPC65E

OCCPCO01S, OCCPCO1E

OCCPC65S, OCCPC65E

Uselocal schedule. No broad-
cast of occupancy mode.

Useloca schedule. Broadcast
occupancy mode as
OCCPCG65E. Receive override
command.

Invalid combination. Default to
local occupancy. No broadcast
of occupancy mode.

Use globa occupancy -
network time schedule
OCCPC65E. Disablelocal
Supervisory POC
OCCPC65S. No broadcast of
occupancy. Tranamit override
command.

Globd Time Schedule Manua Override:

An occupied time period may be commanded by setting the Manual
Override Hours decison to avaue from 1 to 4 hoursin the Globa Time
Schedule, as described in this manua's Schedul es chapter under Occu-
pancy (Time Schedule) Tables.

The Globa Time Schedule Override mode can be cancelled by setting
the Manua Override Hours decision to zero (0) inthe Globa Time
Schedule, regardiess of the source. The schedule will become unoccu-
pied immediately.

Loca Push Button Override fesature:

An occupied time period can be commanded by:

» pressing and holding the override button on a T-56 Space Tempera-
ture Sensor with Override for 1 to 10 seconds when unoccupied.

» closngalatched Discrete Input Point when unoccupied.

15
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Thisaction will command atimed override when unoccupied. The vaue

of the Override Duration decision will indicate the number of minutesthe
override will bein effect. If the mode is occupied when atimed override
is commanded, the button push shall be ignored.

For the Push Button Override feature to be enabled, the Override Sensor
must be configured with avalid name of a Latched Discrete Input Point
or aT-56 Space Temperature Sensor or a Sensor Group of T-56 Space
Temperature Sensors, and the associated Override Duration must be
greater than zero.

Configuration of the Override Sensor and its associated Override Dura-
tion for each Occupancy table will be provided through the Global
Occupancy and Override table.

When atimed override extends into a scheduled occupied period, the
scheduled occupied period will pick up directly from the timed override
with no return to unoccupied status.

Global Time Schedule Push Button Override:

In the event where the Controller is broadcasting a Globa Time Schedule
on the CCN the Controller will have the ability to receive an override
command from other system elementsthat are following the same globd
schedule and to apply its own Override Duration to the schedule when
unoccupied.

In the event where the Controller isfollowing aGloba Time Schedule
and aloca push button override is commanded for that schedule the
Controller will have the ability to transmit the override command to the
system dlement that is broadcasting the globa schedule when unoccu-
pied.



List of Service
Configuration
Decisions

Service Configuration
Decisions

For the Push Button Override feature to be enabled, the Override Sensor
must be configured with avalid name of a Latched Discrete Input Point
or aT-56 Space Temperature Sensor or a Sensor Group of T-56 Space
Temperature Sensors.

The Globa Time Schedule Push Button Override function can be dis-
abled in the Globd Time Schedule by setting the Override Duration to
zero (0), itsdefault value.

The Globa Occupancy and Override service configuration decisons
related to each of the eight (8) Occupancy Supervisory tables are as
fdlows

Time Schedule 1-8
Schedule Number
Broadcast
Override Sensor
Override Duration

Time Schedule 1-8

Schedule Number

Use this decision to specify the number that the Occupancy Supervi-
sory and/or Equipment table(s) will be renamed in order to render
them locd or globa. Vdid Schedule Number entry islimited to each
schedul€' sinstance number (1-8) or a unique global number (65-99).
Invalid or duplicate entry will cause the scheduleto revert toitsin-
stance number.

Allowable Entries 01 to 9 where:
01-08 indicate alocd schedule - must be
table ingance number
65-99 indicate agloba schedule - must
not duplicate an exigting table
09-64 aredwaysinvdid

Default Vdue default Occupancy Supervisory table
number from 01 to 08

17
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Broadcast

Usethis decision to specify whether to use theloca time schedule
configuration as the source of the occupancy mode, or whether to usethe
globa time schedule that another system element is broadcasting.

Allowable Entries No/Yes
Default Vdue No
Override Sensor

Usethisdecision to specify ether the Latched Discrete Input Point
(momentary input) or the T-56 Space Temperature Sensor (with the
timed override button) or T-56 Sensor Group that will indicate when a
push button timed override is requested. Duplicate point nameswill not
be accepted.

Allowable Entries Vdid point name
Default Vdue POINTO

Override Duration
Use this decision to indicate the number of minutes that will be added to
the Time Schedule if apush button override isinitiated.

Allowable Entries 0to 240
Default Vaue 0



Hardware Input
Point Service
Configuration

List of Service
Configuration
Decisions

Service Configuration
Decisions

The Universal Controller's Hardware Input Point (HW_INxxS) service

configuration decisons are asfollows:

Hardware In Point 1to 8
In Sysem
Input Type
Sens Type/Units/State
Point Name
Point Description

Hardwareln Point 1t0 8

In System

Setting this decision to Yes allows you to create the point, causing it

to be inserted into the hardware point display table. Setting this
decision to No causes the point to be removed from the hardware
point display table.

Allowable Entries No/Yes
Default Vaue No
Input Type
Use this decision to specify the input point type to be assigned. See
the table bel ow.
Allowable Entries Oto6
Default Vaue 0
Decision Defaults

Index Input Type Sensor Type/Units/State

0 Temperature (default) 10K Typell (CP/MCI)
1 Milliamp ma

2 Voltage Volts

3 Setpoint Offset %

4 Sensed discrete Off/On

5 Pulsed discrete kw

6 Latched discrete Close/Open

19
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Sens Type/Unitg/State
Usethis decision to specify the temperature sensor type, analog
engineering units, or the discrete state text to be assigned to the point.

Allowable Entries 0 = Unitsto be supplied based on the
default for the Input Type decison as
specified above
Sensor Type =1t0 3
Andog Units =1 to 56 (standard);

57 to 72 (custom)
Discrete Units= 1 to 37 (standard);
38to 53 (custom)

Note:  Refer to Appendix B for alist of temperature Sensor Types,
Anaog Unitsand Discrete Units, dong with limits.

Default Vaue 0

Point Name

Use this decision to specify the point name to be used in the hard-
ware point display table, for forcing, and for algorithm and darm
configuration. It will belimited to Sx charactersin order to append a
“ C”and“_M” to provide custom configuration and maintenance
tablesfor each point.

Allowable Entries Up to 6 characters - upper case |etters,
numbers, - or _
Default Vdue HW_INn

wherenisfrom1to 8

Point Description
Use this decision to specify the point description to be used in the
hardware point display table.

Allowable Entries Up to 24 characters
Default Vaue Hardware In Point n
wherenisfrom1to 8



Hardware Output
Point Service
Configuration

List of Service
Configuration
Decisions

Service Configuration
Decisions

The Universal Controller's Hardware Output Point (HW_OUTXxS)
sarvice configuration decisons are asfollows:

Hardware Out Point 1to 8
In Sysem
Output Type
UnityState
Point Name
Point Description
Function/Algorithm
Algorithm Units

Hardware Out Point 1to 8

In System

Setting this decision to Yes allows you to create the point, causing it
to be inserted into the hardware point display table. Setting this
decision to No causesthe point to be removed from the hardware
point display table.

Allowable Entries 0=No

1=Yes
Default Vaue 0
Output Type

Use this decision to specify the point type to be assigned.

Allowable Entries 0=Milliamp (andog)
1 =Voltage (andog)
2 = Discrete (discrete)
Default Vdue 0

UnitsState
Usethis decision to specify the anaog engineering unitsor the

discrete state text to be assigned to the point. In the agorithms where

asubmeagter loop isimplemented, this decison aso determinesthe
submeagter loop units.

In certain exceptions, as noted in the table which appearsin the

Function/Algorithm decision explanation below, the control unitsare

fixed, or predetermined for the gorithm.

21



22

Allowable Entries 0 = Unitsto be supplied based on the

default for the Output Type and
Function/Algorithm decisons.
Analog Units = 1 to 56 (standard);
57 to 72 (custom)
Discrete Units = 1 to 37 (standard);
38 to 53 (custom)
Note: Refer to Appendix B for alist of andog and discrete units
dongwith limits.
Default Vdue 0
Point Name

Use this decision to specify the point name to be used in the hard-
ware point display table, for forcing, and for algorithm and darm
configuration. It will belimited to Sx charactersin order to append a
“ C”and“_M” to provide custom configuration and maintenance
tablesfor each point.

Allowable Entries Up to 6 characters - upper case |etters,
numbers, - or _
Default Vdue HW_OUTn

wherenisfrom1to 8

Point Description
Use this decision to specify the point description to be used in the
hardware point display table.

Allowable Entries Up to 24 characters
Default Vaue Hardware Out Point n
wherenisfrom1to 8

Function/Algorithm

Use this decision to specify which agorithm isto be applied to the
point. Each agorithm has a default UnitsState for its output and
default algorithm unitsfor itsinput, as noted in the table which fol-
lows. Algorithms are assigned by andlog and discrete output point
types as shown in the table which follows.

Allowable Entries Oto11
Default Vaue 0



Decision Defaults Units/State
Index Function/Algorithm Point Algorithm
0 = SavePoint (default AO) % na
1 = AOCooling CV % °Ffixed
2 = AOAdaptive Dua Loop PID % °F
3 = AOHeaing CV % °Ffixed
4 = AOMixedAir CV w/lIAQ % °Ffixed
5 = AOAdaptive SingleLoop PID % °F
0 = SavePoint (default DO) Stop/Start na
1 = DOAndog Stop/Start °F
2 = DOElectricHeat CV Stop/Start °F fixed (% as output)
3 = DO Enthdpy Stop/Start BTU/Db fixed
4 = DO Fan Control Stop/Start °Ffixed
5 = DOlnterlock Stop/Start na
6 = DO LeadLag Control Stop/Start °F
7 = DO Lighting Control Stop/Start na
8 = DO Saging Control Stop/Start °F fixed (% as output)
9 = DO/FPCoaling CV Off/On °Ffixed
10 = DO/FP Hegating CV Off/On °Ffixed
11 = DO/FP Mixed Air CV wW/IAQ Off/On °Ffixed

Algorithm Units
Usethis decision to specify the engineering units of the controlling
sensor(s) used by the agorithm.

Note: In certain exceptions, as noted in the table above, the algo-
rithm units are fixed, or predetermined for the agorithm.
Therefore, thisvauewill beignored.

Allowable Entries 0 = Unitsto be supplied based on the
default for the Output Type and
Function/Algorithm decisons.
Andog Units=1to 56 (sandard);
57 to 72 (custom)
Discrete Units= 1 to 37 (standard);
38 to 53 (custom)

Note: Refer to Appendix B for alist of andog and discrete units
dongwith limits.

Default Vaue 0
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Network Input
Point Service
Configuration

List of Service
Configuration
Decisions

Service Configuration
Decisions

The Universal Controller's Network Input Point (NETINXxS) service
configuration decisons are asfollows:

In System
Digplay Units
Point Name
Point Description

In System

Setting this decison to Yes alows you to create the point, causing it to be
inserted into the software point display table. Setting this decision to No
causes the point to be removed from the software point display table.

Allowable Entries No/Yes
Default Vaue 0
Display Units

Use this decision to specify the analog engineering unitsto be assigned to
the point.

Point Type Index Defaults

Network Input 1 °F

Allowable Entries 0 = Unitsto be supplied based on the default for
the Network Input point as defined above.
Andog Units= 1 to 56 (standard);

57 to 72 (custom)
Note: Refer to Appendix B for alist of anadog and discrete units
adongwith limits
Default Vdue 0



Point Name

Usethis decison to specify the point nameto be used in the software
point display table, for forcing, and for dgorithm and darm configuration.
It will belimited to Sx charactersin order to gppend“ C” and”_M” to
provide custom configuration and maintenance tables for each point.

Allowable Entries Up to 6 characters - upper case letters,
numbers, - or _

Default Vdue NETINN
wherenisfrom1to4

Point Description
Use this decision to specify the point description to be used in the soft-
ware point display table.

Allowable Entries Up to 24 characters
Default Vaue Network In Point n
wherenisfrom1lto4
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Software Input
Point Service
Configuration

List of Service
Configuration
Decisions

Service Configuration
Decisions

The Universal Controller's Software Input Point (SW_INXxS) service
configuration decisons are asfollows:

Software In Point 1to 4
In System

Point Type

Display UnitsState
Point Name

Point Description

Software In Point 1to 4
In System
Setting this decision to Yes allows you to create the point, causing it
to be inserted into the software point display table. Setting this
decision to No causes the point to be removed from the software
point display table.

Allowable Entries No/Yes
Default Vdue No
Point Type
Use this decision to specify the point type to be assigned.
Allowable Entries Discrete/Andog
Default Vdue Discrete
Decision Defaults
Input Type Sensor Type/Units/State
Discrete Off/On
Andog °F



Display Unitg/State
Usethis decision to specify the anaog engineering unitsor the
discrete state text to be assigned to the point.

Allowable Entries 0 = Unitsto be supplied based on the
default for the Point Type decison as
specified above
Andog Units =1 to 56 (standard);

57 to 72 (custom)
Discrete Units = 1 to 37 (standard);
38t0 53 (custom)

Note: Refer to Appendix B for alist of Andog Unitsand Discrete
Units, dong with limits.

Default Vaue 0

Point Name

Use this decision to specify the point name to be used in the software
point display table, for forcing, and for dgorithm and darm configura:
tion. It islimited to six charactersin order to gppend a“_C” and
“_M” to provide custom configuration and maintenance tablesfor
each point.

Allowable Entries Up to 6 characters - upper case letters,
numbers, - or _
Default Vdue SW_INn

wherenisfroml1lto4

Point Description
Use this decision to specify the point description to be used in the
software point display table.

Allowable Entries Up to 24 characters

Default Vaue Software In Point n
wherenisfroml1lto4
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Software Output
Point Service
Configuration

List of Service
Configuration
Decisions

Service Configuration
Decisions

The Universal Controller's Software Output Point (SW_OUTXxS)
sarvice configuration decisons are asfollows:

Software Output Point 1 to 4
In Sysem
Point Type
Display UnitsState
Point Name
Point Description
Function/Algorithm
Algorithm Units

Softwar e Output Point 1to 4
In System
Setting this decision to Yes allows you to create the point, causing it
to be inserted into the software point display table. Setting this
decison to No causes the point to be removed from the software
point display table.

Allowable Entries No/Yes

Default Vdue No

Point Type

Use this decision to specify the output point type to be assigned.
Allowable Entries Discrete/Andog

Default Vdue Discrete

Display Unitg/State

Usethis decison to specify ather the andog engineering unitsor the
discrete state text to be assigned to the point.

In certain exceptions, as noted in the table which appearsin the
Functiorn/Algorithm decision below, the control units are fixed, or
predetermined for the agorithm.

In agorithmswherea PID loop isimplemented, thisdecison so
determines the submaster [oop units.



Allowable Entries 0 = Unitsto be supplied based on the
default for the Point Type and Function/

Algorithm decisions
Andog Units= 1 to 56 (standard);
57 to 72 (custom)
Discrete Units = 1 to 37 (standard);
38 to 53 (custom)
Note: Refer to Appendix B for alist of andlog and discrete units
dongwith limits.

Default Vdue 0
Point Name

Use thisdecision to specify the point name to be used in the software
point display table, for forcing, and for dgorithm and darm configura:
tion. 1t will belimited to Sx charactersin order to gppend “_C” and
“ M” to provide custom configuration and maintenance tablesfor
each point.

Allowable Entries Up to 6 characters - upper case |etters,
numbers, - or _
Default Vdue SW_OUTn

wherenisfrom1to4

Point Description
Use this decision to specify the point description to be used in the
software point display table.

Allowable Entries Up to 24 characters
Default Vaue Software Out Point n
wherenisfroml1to4

Function/Algorithm

Use this decision to specify which agorithmisto be applied to the
point. Each agorithm has a default UnitsState for its output and
default algorithm unitsfor itsinput, as noted in the table which fol-
lows. Algorithms are assigned by andlog and discrete output point
types as shown in the table which follows.

Allowable Entries Oto11
Default Vaue 0
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Decision Defaults
Function/Algorithm Index Units/State Index  Algorithm
0 = SavePoint (default AO) 2 % na
1 = AOCodingCVv 2 % °Ffixed
2 = AOAdaptiveDuad LoopPID 2 % 1 °F
3 = AOHedaingCV 2 % °Ffixed
4 = AOMixedAir CV W/lAQ 2 % °Ffixed
5 = AOAdaptiveSngleLoopPID 2 % 1 °F
0 = SavePoint (default DO) 3 Stop/Start na
1 = DOAndog 3 Stop/Start 1 °F
2 = DOElectricHeat CV 3 Stop/Start °F fixed (% as output)
3 = DO Enthdpy 3 Stop/Start BTU/b fixed
4 = DO Timeclock with Opt. Check 3 Stop/Start °Ffixed
5 = DO lnterlock 3 Stop/Start na
6 = DO LeadLag Control 3 Stop/Start 1 °F
7 = DO Lighting Control 3 Stop/Start na
8 = DO Saging Control 3 Stop/Start °F, %RH fixed
% as output
9 = DO/FPCooling CV 9 Open/Close °Ffixed
10 = DO/FP Hesating CV 9 Open/Close °Ffixed
11 = DO/FP Mixed Air CV W/IAQ 9 Open/Close °Ffixed

Algorithm Units
Usethis decision to pecify the engineering units of the controlling
sensor(s) used by the agorithm.

Note: In certain exceptions, as noted in the table above, the algo-
rithm units are fixed, or predetermined for the agorithm.
Therefore, thisvauewill beignored.

In agorithmswhere aPID loop isimplemented, this decision also deter-
mines the master loop units with the exception of AO Adaptive Control
Single Loop PID where the master loop units are derived from the AO
Point units.

Allowable Entries 0 = Unitsto be supplied based on the
default for the Output Type and
Function/Algorithm decisons.
Andog Units= 1 to 56 (sandard);
57 to 72 (custom)

Note: Refer to Appendix B for alist of engineering unitsand limits.

Default Vaue 0
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Point Types

Overview

Point Types

This section provides the following information for each point type:

* Purpose

* Typicd gpplication

e Ligof configuration decisons

»  Destription of each configuration decison that includes dlowable
entries and default values

» Ligt of maintenance decisons

»  Destription of each maintenance decision

The Universa Controller supports 8 hardware input points, 8 hardware
output points, 4 software input points, 4 software output points, and 4
network input points.

The Universal Controller's hardware and software points are universd in
that each point can be configured to be one of severa analog or discrete
point types, through a Service Configuration table provided for each point
type. Once configured, the hardware input point sensors are read every
second and evaluated by the aarm agorithm, with appropriate updates
made to the point status and to the appropriate status display table.

For easy reference, dl point types are presented in this section of the
manud in aphabetica order:

Anaog Input Software

Anaog Output Software
Discrete Input Software
Discrete Output Hardware
Discrete Output Software
Latched Discrete Input Hardware
Milliamp Input Hardware
Milliamp Output Hardware
Network Input

Pulsed Discrete Input Hardware
Sensed Discrete Input Hardware
Setpoint Offset Input Hardware
Temperature Input Hardware
Voltage Input Hardware
Voltage Output Hardware
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List of Maintenance
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An Andog Input Software point provides the capability to display anadog
values based on the selected engineering units. Refer to Appendix B for a
ligt of engineering units.

Anaog Input Software points are displayed in the software point display
table. Analog Input Software points support the CCN force, auto, and
timed auto functiondity. Any Software Input point can be configured as
an Anaog Input by specifying that point typein the point’s Service data.
Software Input Point Service configuration decisonsare liged inthis
manua's Service Configuration chapter.

Once configured, each Software Input point value is evaluated by the
assigned darm agorithm every second, with appropriate updates made
to the point status and to the appropriate status display table as neces-
sary.

* AnAndog Input Software point can be used as input to standard
agorithms.

* AnAndog Input Software point can aso serve asthe destination of a
Broadcast or Data Transfer point.

The Analog Input Software point itself has no configuration decisons.

Alarm Configuration Decisions. Analog Input Software point configu-
ration does, however, include decisonsfor both Limit and Setpoint Limit
adarm configuration, as described in this manud's Alarms chapter.

Sysem Vdue
Force
Status

Alarm Maintenance Decisons. Anaog Input Software points also
include darm maintenance data, as described in thismanud's Alarms
chapter.



Maintenance Decisions

System Value

The vduein this decision represents the actual value used by any dgo-
rithmsthat reference this point. The range of vauesis determined by the
type of datathat this point represents. This vaue includes any conver-
sionsthat are made based on point type, units, or configured parameters.
Thisvaue dso includesthe effect of any gpplied forces. Refer to Appen-
dix B for aligt of engineering units.

VdidDisplay -9999.9 to 9999.9 range based upon selected

disolay units

Force

The vauein thisdecision representsthe force levd, if any, that has been
applied to this point. The forcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

VdidDisplay

Qowo~NoouohWNREO

=

Status
This decision does not gpply to this point type.

VdidDisplay 0=Unusd
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An Anaog Output Software point provides the capability to display
anaog values based on the selected engineering units. Refer to Appendix
B for alist of engineering units.

Anaog Output Software points are displayed in the software point
display table. Analog Output Software points support the CCN force,
auto, and timed auto functiondity. Any Software Output point can be
configured as an Andog Output by specifying that point typein the
point’s Service data. Software Output Point Service configuration
decisonsare listed in this manud's Service Configuration chapter.

AnAnalog Output Software point can beused to maketheoutput of any
anal ogtyped gorithmtheinput toanother a gorithm.

The Analog Output Software point itself has no configuration decisions.

Algorithm Configuration: Anaog Output Software point configuration
doesinclude decisonsfor the assgned agorithm configuration. If the
assigned agorithm is Save Point, which has no configuration decisons,
then the point does not have a configuration table. Refer to this manual's
Algorithms chapter for alist and description of agorithm configuration
and maintenance decisons.

Sysem Vdue
Force
Status

Algorithm Maintenance Decisions. Anaog Output Software points
aso include dgorithm maintenance data, as described in thismanud's
Algorithms chapter.

System Value

The vduein this decision represents the actual value used by any dgo-
rithmsthat reference this point. The range of vauesis determined by the
type of datathat this point represents. This vaue includes any conver-
sionsthat are made based on point type, units, or configured parameters.
Thisvaue dso includesthe effect of any gpplied forces. Refer to Appen-
dix B for aligt of engineering units.

VdidDisplay -9999.9 to 9999.9 range based upon selected
digolay units



Force

The vauein thisdecision representsthe force levd, if any, that has been
applied to this point. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

VdidDisplay

Qowo~NoohWNEO

=

Status
This decision does not gpply to this point.

Vdid Digolay 0=Unusd
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A Discrete Input Software point provides the capability to display
discrete values based on the selected discrete state text. For alist of
discrete Sate text, refer to Appendix B.

Discrete Input Software points are displayed in the software point display
table. Discrete Input Software points support the CCN force, auto, and
timed auto functionality. Any Software Input point can be configured asa
Discrete Input by specifying that point typein the point’s Service data.
Software Input Point Service configuration decisonsare liged inthis
manua's Service Configuration chapter.

* A Discrete Input Software point can be used as input to standard
agorithms.

* A Discrete Input Software point can serve as the destination of a
Broadcast or Data Transfer point.

The Discrete Input Software point itself has no configuration decisions.

Alarm Configuration Decisions. Discrete Input Software point con-
figuration does include decisonsfor both Discrete Comparison and
Change Of State darm configuration, as described in thismanua's
Alarms chapter.

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

Sysem Vdue
Force
Status

Alarm Maintenance Decisions. Discrete Input Software points aso
include darm maintenance data, as described in thismanud's Alarms
chapter.

System Value

The vduein this decision represents the actud vaue used by any ago-
rithmsthat reference this point. The range of vauesis determined by the
type of datathat this point represents. This vaue includes any conver-
sions that are made based on point type, units, or configured parameters.



Thisvalue dso includes the effect of any applied forces. Refer to Appen-
dix B for aligt of engineering units.

Vdid Digolay Actud discrete text

Force

The vauein thisdecision representsthe force levd, if any, that has been
gpplied to thispoint. Theforcesare listed in order from highest to
lowest priority, with 1 being the highest force priority.

VdidDisplay No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

PO ~NOOThWNEO

o

Status
This decision does not apply to this point type.

VdidDisplay 0=Unusd
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Discrete Output
Hardware

A Discrete Output is a hardware point that converts adesired state (on
or off) to aconfigurable discrete output Signd that isused to drivea
relay. Two output Signal types can be configured: normd or inverted. For
alist of discrete state text, refer to Appendix B.

Upon power-up the default output state will be off, but the minimum off
timer will not be started. If the desired Sate is determined by the dgo-
rithm to be off then the output will remain off and the delay timer will be
stopped.

If the desired gtate trangtions from off to on, the algorithm checksto see
whether the delay timer and minimum off timer have expired.

» If thetimers have expired, the dgorithm turns on the output and starts
theminimum on timer.

» If thetimers have not expired, the Universd Controller waits until the
timers do expire, and then turns the output on, and starts the mini-
mum ontimer.

If the desired gate trangtions from on to off, the algorithm checksto see
whether the minimum on timer has expired.

e If theminimum on timer has expired, the dgorithm turns the output off
and garts the minimum off timer.

e If theminimum ontimer has not expired, the dgorithm waits until the
timer does expire, and then turns the output off, and startsthe mini-
mum off timer.

The output Sgnd type configuration decision is gpplied asfollows:

» If theoutput Sgnd typeis configured as norma then the output state
isapplied directly to the hardware output sgndl.

» If theoutput Sgnd typeis configured asinverted then the output state
isinverted before being applied to the hardware output Sgnd.



Floating
Point

Hoating Point output consists of apair of discrete output pointsthat are
combined within aFoating Point algorithm to control apair of output
sgnals, thefirst to open the controlled device and the second to close the
controlled device.

» Thefirs Discrete Output (open) isassgned the FHoating Point
agorithm.

»  Thesecond Discrete Output (close) is assigned the Slave Point
agorithm, and islinked to the first through a configuration decison
within the Hoating Point agorithm.

Standard Discrete Output configuration and maintenance appliesto both
the first and second Discrete Output points. Standard Discrete Output
functiondity as described in this section applies to both thefirst and
second Discrete Output points. The first Discrete Output point configura-
tion dso includes decisions for the selected Foating Point dgorithm
configuration. Thefirst Discrete Output point maintenance dso includes
decisonsfor the sdlected FHoating Point agorithm maintenance.

Discrete Output points are displayed in the hardware point display table.
Discrete Output points support the CCN force, auto, and timed auto
functionality. Any hardware output point can be configured as a Discrete
Output by specifying that point type in the point's Service data. Hardware
Output Point Service configuration decisons arelisted in thismanud's
Service Configuration chapter.

» Standard force precedence logic is enforced before aforceis ap-
plied.

» Theforceisapplied without further qudification if the force prece-
denceiswithin the range of Fire through Monitor/Remote (1 through
5), inclugive. In this case the minimum off/on timer will be stopped.

» Forceswith aprecedence of Min Off Time or lower (6 or greater)
are subject to the minimum off/on timer.

* If theforcewill cause the output to transition from off to on and
the minimum off timer has expired, the force will be gpplied and
an acknowledgement (ACK) will be returned and the minimum
on timer will be started.
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List of Configuration
Decisions

* If theforcewill cause the output to transition from off to on and
the minimum off timer has not expired, aNACK (not acknowl-
edged) will be returned with astatus of Insufficient Priority.

» If theforcewill cause the output to remain on, then the force will
be applied and an acknowledgement (ACK) will be returned, but
the minimum on timer will remaininits current date.

* If theforcewill cause the output to transition from on to off and
the minimum on timer has expired, the force will be applied and
an acknowledgement (ACK) will be returned and the minimum
off timer will be started.

* If theforcewill cause the output to transition from on to off and
the minimum on timer has not expired, an acknowledgement
(ACK) will be returned with agtatus of Insufficient Priority.

* If theforcewill causethe output to remain off, then the force will
be applied and an acknowledgement will be returned but the
minimum off timer shal remaininitscurrent sate.

»  Forceswill not be subject to the delay timer. However, if the delay
timer isactivewhen aforceis applied then the delay timer will be
stopped, regardless of the forced output state. Thiswill apply to
forcesrecelved over CCN and to retained forces applied after a
power-up.

*  Theauto command will remove the force from the point, which will
remain in the current state until an agorithm determines anew desired
dtate or until anew force ateis applied.

Logic Type
Minimum Off Time
Minimum On Time
Deay Time

Algorithm Configuration Decisions. Discrete Output Hardware point
configuration includes decisonsfor the assigned dgorithm configuration.
Algorithm configuration is described in this manud's Algorithms chapter.



List of Maintenance
Decisions

Configuration
Decisions

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

Sysem Vdue
Force

Status

Control Vdue
Hardware Vaue
Channel Number

Algorithm Maintenance Decisions. Discrete Output Hardware points
aso include dgorithm maintenance data, as described in this manud's
Algorithms chepter.

Logic Type
Usethisdecision to indicate the converson logic you desire.

Norma = Standard Logic
When the agorithm determines that the output
should be 0 (off), the DO point will be turned off.
When the agorithm determines that the output
should be 1 (on), the DO point will be turned on.

Invet = ReversslLogic
When the agorithm determines that the output
should be O (off), the DO point will be turned on.
When the agorithm determines that the output
should be 1 (on), the DO point will be turned off.

Allowable Entries Norma/Invert
Default Vaue Norma

Minimum Off Time
Usethisdecision to indicate the number of seconds the output must
remain off.

Allowable Entries 1 to 3600 seconds
Default Vaue 0
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Maintenance Decisions

Minimum On Time
Use this decision to indicate the number of seconds the output must
remain on.

Allowable Entries 1 to 3600 seconds
Default Vaue 0

Delay Time

Use this decision to indicate the number of secondsthat must elapse
before the output is turned on by an agorithm, including after power-up.
This Delay Time does not apply to forcing of any precedence.

Note: This value should be coordinated with the associated
agorithm’s Power on Delay decision. The Delay Timesare

additive.
Allowable Entries 1 to 3600 seconds
Default Vaue 0
System Value

The vauein this decision represents the actua vaue used by any ago-
rithmsthat reference this point. Therange of vauesis determined by the
type of datathat this point represents. Thisvaue includes any conver-
sonsthat are made based on point type, units, or configured parameters.
Thisvalue dso includes the effect of any applied forces. Refer to Appen-
dix B for aligt of engineering units.

Vdid Digolay Actud discrete text

Force

The vauein thisdecision representsthe force levd, if any, that has been
gpplied to thispoint. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

Vdid Digolay 0 = Noforcein effect
1 = FreForce
2 = Sdfety Force
3 = ServiceForce
4 =

Building Supervisor Force



Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

O 00 ~N O Ol
LI L I 1 B B

=
o
1

Status
For output points, thisdecison is unused.

Vdid Digplay 0 = Vdidoutput Sgnd

Control Value

Thevauein thisdecison displaysthe converted va ue of the output Sgnal
into the configured engineering units or discrete text, disregarding any
applied forces. Refer to Appendix B for alist of engineering units.

VdidDisplay Actud discrete text
Hardware Value
Thisdecision displaysthe actua output Sgna in unconverted unitsor

discrete text. Thisvaueisthe measurable result of the output signd.

VdidDisplay 0to 1 fixed as Open/Close

Channd Number
Thevauein this decison indicates the configured hardware point number
for this point.

Valid Diglay 910 16
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A Discrete Output Software point provides the capability to display
discrete values based on the selected discrete state text. For alist of
discrete Sate text, refer to Appendix B.

Discrete Output Software points are displayed in the software point
display table. Discrete Output Software points support the CCN force,
auto, and timed auto functiondity. Any Software Output point can be
configured as a Discrete Output by specifying that point typein the
point’s Service data. Software Output Point Service configuration
decisonsare listed in thismanuad's Service Configuration chapter.

A Discrete Output Software point can be used to make the output of any
discrete type dgorithm the input to another dgorithm.

The Discrete Output Software point itself has no configuration decisons.

Algorithm Configuration: Discrete Output Software point configura-
tion does, however, include decisons for the assigned agorithm configu-
ration. If the assgned agorithm is Save Point, which has no configuration
decisions, then the point will not have aconfiguration table. Refer to this
manua's Algorithms chapter for alist and description of agorithm con-
figuration and maintenance decisions.

SysemVdue
Force
Status

Algorithm Maintenance Decisions. Discrete Output Software points
aso include dgorithm maintenance data, as described in thismanud's
Algorithms chapter.

System Value

The vauein this decision represents the actua vaue used by any ago-
rithmsthat reference this point. Therange of vauesis determined by the
type of datathat this point represents. Thisvaue includes any conver-
sonsthat are made based on point type, units, or configured parameters.
Thisvaue aso includes the effect of any applied forces.

Vdid Digolay Actud discrete text



Force

The vauein thisdecision representsthe force levd, if any, that has been
applied to this point. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

VdidDisplay

Qowo~NoohdWNREO

=

Status
This decision does not gpply to this point.

VdidDisplay 0=Unusd
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Latched Discrete
Input Hardware

Typical Application

List of Configuration
Decisions

List of Maintenance
Decisions
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A Latched Discrete Input is a hardware point that detects amomentary
input from a dry-contact, convertstheinput to alogic state based on the
selected discrete state text, and savesit until it isread by the agorithm
that is monitoring the point. For alist of discrete sate text, refer to
Appendix B.

Latched Discrete Input points are displayed in the hardware point display
table. Latched Discrete Input points support the CCN force, auto, and
timed auto functiondity. Any hardware input point can be configured asa
Latched Discrete Input by specifying that point typein the point's Service
data. Hardware Input Point Service configuration decisons arelisted in
this manud's Service Configuration chapter.

Y ou can use this point to capture momentary contact closures such asthe
closing of adoor.

The Latched Discrete Input point itself has no configuration decisions.

Alarm Configuration Decisions. Latched Discrete Input Hardware
point configuration does, however include decisons for both Discrete
Comparison and Change of State darm configuration, as described in
thismanud's Alarms chapter.

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

SysemVdue
Force

Status

Sensor Vaue
Hardware Vdue
Channd Number

Alarm Maintenance Decisions. Latched Discrete Input Hardware
points a so include aarm maintenance data, as described in thismanud's
Alarms chapter.



Maintenance Decisions

System Value

The vduein this decision represents the actua value used by any dgo-
rithmsthat reference thispoint. The range of vauesis determined by the
type of datathat this point represents. This vaue includes any conver-
sions that are made based on sensor type, units, or configured param-
eters. Thisvaue aso includesthe effect of any applied forces. Refer to
Appendix B for aligt of engineering units.

Vdid Digolay Actud discrete text

Force

The vauein thisdecision representsthe force levd, if any, that has been
gpplied to thispoint. The forcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

VdidDisplay No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

O©OCoOoO~NOOUlAWNEFO

=
o
1

Status
The vauein this decison displays the system status for this hardware
point. It indicates whether the sensor reading of thisdeviceisvalid.

VdidDisplay 0 = Vadid sensor reading
1 = Reading out of rangefor thistype of sensor

Sensor Value
Thevauein thisdecison displaysthe converted vaue of the physica
sensor into discrete text, disregarding any applied forces.

Vdid Digolay Actud discrete text
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Hardware Value
The vauein this decision represents the actua sensor reading in discrete
text. Thisvaueisthe measurable result of the physical sensor.

Vdid Digolay Not provided

Channe Number

The vauein this decision represents the configured hardware point
number for this point.

Vdid Digolay 1to8



Milliamp Input
Hardware

Typical Application

Figure 4-1
Linear Interpolation of
Milliamp Input

List of Configuration
Decisions

A Milliamp Input is ahardware point that converts an input sgna with a
maximum range of 0-22 mA to a configurable range of engineering units.
Refer to Appendix B for alist of engineering unitsand their conversion
limits

The equation for theinput conversonis.
[(Input-Low Input Endpoint) * (High Conversion Endpoint-Low Conversion Endpoint) /
(High Input Endpoint - Low Input Endpoint)] + Low Conversion Endpoint

The conversonisalinear interpolation of theinput between the Low and
High Input Endpoint to the Low and High Conversion Endpoint.

Milliamp Input points are displayed in the hardware point display table.
Milliamp Input points support the CCN force, auto, and timed auto
functiondity. Any hardware input point can be configured asaMilliamp
Input by specifying that point typein the point’s Service data. Hardware
Input Point Service configuration decisonsare listed in thismanua's
Service Configuration chapter.

This point can provide input to standard agorithms or arms.
A

Value
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Endpoint

Converted
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>

Low
Conversion |
Endpoint

| Input >

I
I
I
I
I !
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Input Input

Endpoint Endpoint
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High Input Endpoint

Low Conversion Endpoint
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Low Input Fault

High Input Fault
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List of Maintenance
Decisions

Configuration
Decisions

Alarm Configuration Decisons: Milliamp Input Hardware point
configuration includes decisonsfor both Limit and Setpoint Limit darm
configuration, as described in this manua's Alarms chapter.

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

Sysem Vdue
Force

Status

Sensor Vaue
Hardware Vaue
Channel Number

Alarm Maintenance Decisions. Milliamp Input Hardware points also
include darm maintenance data, as described in thismanud's Alarms
chapter.

L ow Input Endpoint
Usethisdecison to indicate the minimum input signd that will be con-
verted.

Allowable Entries 0.0t0 22.0 mA
Default Vdue 4.0

High Input Endpoint
Usethisdecigon to indicate the maximum input Sgnd that will be con-
verted.

Allowable Entries 0.0t0 22.0 mA
Default Vdue 20.0

L ow Converson Endpoint
Usethisdecison to indicate the converson value when theinput signd is
lessthan or equd to the Low Input Endpoint.

Allowable Entries -9999.9 to 9999.9 units range based upon
selected display units
Default Vdue 0.0



High Converson Endpoint
Usethis decision to indicate the conversion value when the input signdl is
greater than or equd to the High Input Endpoint.

Allowable Entries -9999.9 to 9999.9 units range based upon
selected display units
Default Vadue 0.0

Low Input Fault
Usethis decison to specify the lower limit that indicates that the input
sensor isout of range.

Allowable Entries 0.0t0 22.0 mA
Default Vaue 4.0

High Input Fault
Usethis decison to specify the upper limit that indicates that the input
sensor isout of range.

Allowable Entries 0.0t022.0 mA
Default Vaue 20.0

Offset

Usethisdecision to indicate the value that is added to or subtracted from
the converted value in order to compensate for sensor inaccuracy. These
limitsgpply to dl units.

Allowable Entries -9999.9 t0 9999.9
Default Vaue 0.0

Externally Powered
Setting this decision to Yes indicates whether the sensor connected to this
point isexternaly powered.

Allowable Entries No/Yes
Default Vaue No
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Maintenance Decisions

System Value

The vduein this decision represents the actual value used by any dgo-
rithmsthat reference thispoint. The range of vauesis determined by the
type of datathat this point represents. Thisvaueincludes any conver-
sionsthat are made based on point type, units, or configured parameters
including the configuration offset. Thisvaue aso includesthe effect of any
applied forces. Refer to Appendix B for alist of engineering units.

VdidDisplay -9999.9 to 9999.9 range based upon selected

disolay units

Force

The vauein thisdecision representsthe force levd, if any, that has been
gpplied to thispoint. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

VdidDisplay

P OO ~NOoOOoTh,WNEO

o

Status
The vauein this decision represents the system status for this hardware
point. It indicates whether the sensor reading of thisdeviceisvalid.

Valid Diglay 0
1

Vaid sensor reading
Reading out of range for thistype of sensor

Sensor Value

The vauein this decison represents the converted va ue of the physical
sensor into the configured engineering units, disregarding any gpplied
forces. Refer to Appendix B for alist of engineering units.
VdidDisplay -9999.9 10 9999.9 range based upon
selected display units



HardwareValue

The vauein this decision represents the actua sensor reading in uncon-
verted units. Thisvaueisthe measurable result of the physica sensor,
disregarding any offst.

Vdid Display 0.0t022.0 mA

Channel Number

The vauein this decison indicates the configured hardware point number
for thispoint.

Vaid Diglay 1t08
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Milliamp Output
Hardware

List of Configuration
Decisions

List of Maintenance
Decisions
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A Milliamp Output is a hardware point that converts an output signa with
amaximum range of 0-20 mA to a configurable range of engineering
units. Refer to Appendix B for alist of engineering unitsand their input
limits

The equation for the output conversionis.
[(Output-Low Conversion Endpoint) * (High Output Endpoint-Low Output Endpoint) /
(High Conversion Endpoint - Low Conversion Endpoint)] + Low Output Endpoint

The converson isalinear interpolation of the output between the Low
and High Output Endpoint to the Low and High Conversion Endpoint.

Milliamp Output points are displayed in the hardware point display table.
Milliamp Output pointswill support the CCN force, auto, and timed auto
functionality. Standard force precedence will be applied. The point's
system value will be set to the force value by the force function. The
point’s system value will be set to itslatest control value by the auto
function. Any hardware output point can be configured asaMilliamp
Output by specifying that point type in the point’s Service data. Hard-
ware Output Point Service configuration decisonsare listed in this
manua's Service Configuration chapter.

Low Output Endpoint
High Output Endpoint
Low Conversion Endpoint
High Conversion Endpoint

Algorithm Configuration: Milliamp Output Hardware point configura:
tion includes decisonsfor the assgned agorithm configuration. Refer to
this manud's Algorithms chapter for alist and description of agorithm
configuration and maintenance decisons.

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

Sysem Vdue
Force

Status

Control Vdue
Hardware Vdue
Channd Number



Configuration Decisions

Algorithm Maintenance Decisions. Milliamp Output Hardware points
aso include dgorithm maintenance data, as described in thismanud's
Algorithms chapter.

L ow Output Endpoint
Usethisdecision to indicate the lowest va ue the output Signa can be as
aresult of converting the control vaue.

Allowable Entries 0.0t0 22.0 mA
Default Vdue 4.0

High Output Endpoint
Usethisdecision to indicate the highest va ue the output sgnd can beas
aresult of converting the control vaue.

Allowable Entries 0.0t0 22.0 mA
Default Vdue 20.0

L ow Converson Endpoint

Usethisdecision to indicate the minimum control value. When the
control valueislessthan or equd to the Low Conversion Endpoint, the
output sgnd will equa the Low Output Endpoint.

Allowable Entries -9999.9 t0 9999.9 units range based upon
selected display units
Default Vdue 0.0

High Conversion Endpoint

Usethisdecison to indicate the maximum control vaue. When the
control valueis greater than or equa to the High Conversion Endpoint,
the output sgnd will equd the High Output Endpoint.

Allowable Entries -9999.9 to 9999.9 units range based upon
selected display units
Default Vdue 0.0
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Maintenance Decisions

System Value

Thevduein thisdecison represents the actud value used by dgorithms
that reference this point. The range of valuesis determined by the type of
datathat this point represents. Thisvaueincludes any conversonsthat
are made based on point type, units, or configured parameters. This
vaue dsoincludesthe effect of any applied forces. Refer to Appendix B
for aligt of engineering units

VdidDigplay -9999.9 to 9999.9 units range based upon
selected display units

Force

Thevauein thisdecison representsthe force levd, if any, that has been
applied to thispoint. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

Vaid Diglay

O©Oooo~NO Ul WNPEFO

=
m

Status

This decision does not apply to this point.
VdidDigplay 0= Unused

Control Value

The vauein this decision represents the converted vaue of the output
sgnd into the configured engineering units, disregarding any applied
forces. Refer to Appendix B for alist of engineering units,
VdidDigplay -9999.9 to 9999.9 units range based upon
selected display units



Hardware Value
The vaduein this decison represents the actua output sgna in uncon-
verted units. Thisvaueisthe result of the output sgnd.

Vdid Display 0.0t022.0 mA

Channe Number

The vauein this decison indicates the configured hardware point number
for this point.

Valid Diglay 910 16
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Network Input
Point
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List of Configuration
Decisions

List of Maintenance
Decisions
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A totd of four (4) Network Input Points are provided.

Network Input points provide the capability to display analog values
based on the selected engineering units. Refer to Appendix B for alist of
engineering units. Network Input points only support the analog point
type. Discrete values are accepted as analog 0.0 and 1.0 values and can
be displayed with no units.

A Network Input point requests data from a point in another device on
the CCN at aconfigured timed interva. In order for this point to retrieve
data, it must be referenced by at least one standard agorithm, darm, or
system function.

Network Input points are displayed in the software point display table.
Network Input points support the CCN force, auto, and timed auto
functiondity. Note that when a Network Input point has a Force applied,
polling isdisabled. Unlike other Universad Controller input point types,
Network Input points do not support darm functionaity. After the factory
software download, the Network Input pointswill be unconfigured, and
will not display in the software point display table. Each Network Input
point can be configured through a Service Configuration table provided
for each point. Network Input point Service decisons are listed in this
manua's Service Configuration chapter.

Y ou can configure this point to provide the fan status or return air tem-
perature of aremote air handler asinput to a standard agorithm.

CCN Element Number
CCN Bus Number
Point Name
Communication Rate

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

Sysem Vdue
Force
Status



Configuration
Decisions

Maintenance Decisions

CCN Element Number
Use thisdecison to enter the eement number of the system element from
which the point will beread.

Allowable Entries 1 to 239
Default Vdue 1

CCN BusNumber
Use this decision to enter the bus number of the system element from
which the point will beread.

Allowable Entries 0 to 239
Default Vdue 0

Point Name

Use this decison to specify the point name used in the system element
where the datais being requested. If thisdecison isblank (default) then
polling will be disabled and the status set to 2 for Software Error.

Allowable Entries Any vdid point name
Default Vdue blank

Communication Rate
Use thisdecision to indicate how often (in seconds) the vaue will be
read from the selected system element.

Allowable Entries 5 to 3600 seconds
Default Vaue 300

System Value

The vauein this decison represents the actua value used by any dgo-
rithmsthat reference this point. Therange of vauesis determined by the
type of datathat this point represents. Thisvaue includesthe effect of
any applied forces. Refer to Appendix B for alist of engineering units.

Vdid Digplay -9999.9 to 9999.9 range based upon selected
diolay units
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Force

The vauein thisdecision representsthe force levd, if any, that has been
gpplied to thispoint. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

Vdid Digolay

O©Coo~NOoOOlh WNEO

o
o
I

Status

The vauein this decision represents the system status for this network
point. It indicates whether the value of this point was successfully read.
Vdid Digolay Vaue read successfully

CCN Communication Busfailure
Software Error (Blank name)

0
1
2



. A Pulsaed Discrete Input is a hardware point that:
Pulsed Discrete

Input Hardware Converts a pulsed dry-contact input to a configurable range of

engineering units (usagerate). Refer to Appendix B for alist of
engineering units. The converson is done using configurable param-
etersfor the conversion factor and sampletime.

The converted vaueis expressed asfollows:

Converted value = (# of pulses over sampletime) * conversion factor

Note: Pulsed discrete inputsthat are assgned a unit type of “Pulses’
are not converted.

» Displaysthe number of accumulated pulses. This can be accom-
plished by selecting the engineering unit to be Type 46, which repre-
sents pulses.

Pulsed Discrete Input points are displayed in the hardware point display
table as a usage rate. Pulsed Discrete Input points support the CCN
force, auto, and timed auto functionality. A Pulsed Discrete Input point
will be forced as a consumable usage. Unlike other Universal Controller
input point types, Pulsed Discrete Input points do not support aarm
functionality. Any hardware input point can be configured as a Pulsed
Discrete Input by specifying that point typein the point’s Service data.
Hardware Input Point Service configuration decisionsarelisted in this
manua's Service Configuration chapter.

Typical Applications Y ou can usethis point to:

» Convert apulsed dry-contact to frequency using one second asthe
sample time and Hertz as the conversion factor.

*  Determine Kw demand by multiplying the number of pulsesby a
wattmeter conversion factor.
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List of Configuration
Decisions

List of Maintenance
Decisions

Configuration
Decisions

Maintenance Decisions

Conversion Factor
Sample Time

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

Sysem Vdue
Force

Status

Sensor Vaue
Hardware Vaue
Channd Number

Conversion Factor

Use this decision to specify the amount that each pulse represents. For
example, in awattmeter gpplication, the value you enter in thisdecison
would represent the number of Kilowatt Hours for each pulse.

Allowable Entries 0t0 9999.99
Default Vdue 1.00

Sample Time

Usethis decision to specify the time period over which the Universal
Controller collectsinput pulses before multiplying them by the Conversion
Factor.

Allowable Entries 1 to 1800 seconds
Default Vdue 60

System Value

The vduein this decision represents the actual value used by any dgo-
rithmsthat reference thispoint. The range of vauesis determined by the
type of datathat this point represents. Thisvaueincludes any conver-
sionsthat are made based on point type, units, or configured parameters.
Thisvaue dso includesthe effect of any gpplied forces. Refer to Appen-
dix B for aligt of engineering units.

Vdid Digolay 0.00 to 9999.9 range based upon selected
digolay units



Force

The vduein thisdecison representsthe force leve, if any, that has been
gpplied to thispoint. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

VdidDisplay

P OO ~NOoOOThWNEO

o

Status
The vauein this decision represents the system status for this hardware
point. It indicates whether the sensor reading of thisdeviceisvalid.

Valid Diglay 0
1

Vaid sensor reading
Reading out of range for thistype of sensor

Sensor Value

The vauein this decison represents the converted vaue of the physical

sensor into the configured engineering units, disregarding any gpplied

forces. Refer to Appendix B for alist of engineering units.

VdidDisplay 0.00 to 9999.9 range based upon selected
digolay units

HardwareValue
The vauein this decision represents the actua sensor reading in pulses.
Thisvaueisthe measurable result of the physical sensor.

Valid Diglay 0 to 9999 pulses

Channd Number
The vauein this decison indicates the configured hardware point number
for this point.

VdidDisplay 1to8
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Sensed Discrete
Input Hardware

Typical Application

List of Configuration
Decisions

List of Maintenance
Decisions

A Sensed Discrete Input is ahardware point that converts a dry-contact
input to alogic state based on the selected display units. For alist of
discrete engineering units, refer to Appendix B.

Sensed Discrete Input points are displayed in the hardware point display
table. Sensed Discrete Input points support the CCN force, auto, and
timed auto functiondity. Any hardware input point can be configured asa
Sensed Discrete Input by specifying that point typein the point’s Service
data. Hardware Input Point Service configuration decisonsarelisted in
this manua's Service Configuration chapter.

This point can provide input to standard agorithms or arms.
Input Logic Type

Alarm Configuration Decisions: Sensed Discrete Input Hardware
point configuration includes decisionsfor both Discrete Comparison and
Change of State darm configuration, as described in thismanud's Alarms
chapter.

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

Sysem Vdue
Force

Status

Sensor Vaue
Hardware Vaue
Channd Number

Alarm Maintenance Decisions. Sensed Discrete Input Hardware point
configuration includes decisonsfor both Discrete Comparison and
Change of State darm maintenance, as described in this manud's Alarms
chapter.



Configuration
Decisions

Maintenance Decisions

Input Logic Type

Usethisdecision to indicate the conversion logic you desire.

Normd = Standard Logic
The operator interface displays On when the sensor con-
tactsfor thisDI point are closed. The operator interface
displays Off when the sensor contacts are open.

Invert = ReverselLogic
The operator interface displays On when the sensor con-
tactsfor thisDI point are open. The operator interface
displays Off when the sensor contacts are closed.

Allowable Entries Norma/Invert
Default Vaue Normal
System Value

The vauein this decision represents the actua vaue used by any ago-
rithmsthat reference this point. Therange of vauesis determined by the
type of datathat this point represents. Thisvaue includes any conver-
sonsthat are made based on sensor type, units, or configured param-
eters. Thisvaue aso includesthe effect of any applied forces. Refer to
Appendix B for aligt of engineering units.

VdidDisplay Actud discrete text

Force

The vauein thisdecision representsthe force levd, if any, that has been
gpplied to thispoint. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

Vdid Digolay No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force

L oadshed Force

©Ooo~NoOOolh, WNEO

o
o
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Status
The vduein this decision represents the system statusfor this hardware
point. It indicates whether the sensor reading of thisdeviceisvalid.

Vdid Digolay 0 = Vadid sensor reading
1 = Reading out of rangefor thistype of sensor

Sensor Value

Thevauein thisdecison displaysthe converted vaue of the physica
sensor into the discrete text, disregarding any applied forces. Refer to
Appendix B for aligt of engineering units.

Vdid Digolay Actud discrete text

HardwareValue
Thisdecison displaysthe actua sensor reading in discrete text. Thisvaue
isthe measurable result of the physical sensor.

Vdid Digolay Open/Close

Channe Number

Thevauein this decison indicates the configured hardware point number
for this point.

Vdid Digolay 1to8



Setpoint Offset
Input Hardware

Typical Application

List of Configuration
Decisions

List of Maintenance
Decisions

A Setpoint Offset Input point such asa T-56 dide bar input isahard-
ware point that converts a0-100K Ohm input signal to arange of 0.0 to
100.0 %.

Setpoint Offset Input points support asingle dgorithm, Setpoint Offset,
which isautomaticaly sdected when the point is created. Any AO/DO
agorithm can be configured with a Setpoint Offset Input point asits
setpoint schedule and asitstime schedule. The Setpoint Offset gorithm
itself has configuration decisonsthat alow the user toassgnaTime
Schedule and a Setpoint Schedule, dong with Max. Decrease and Max
Increase Amounts. Based on these parameters and the current offset
vaue, new setpoints are generated, which adong with the Time Schedule
parameters, are then used by the assigned AO/DO dgorithm.

Setpoint Offset Input points are displayed in the hardware point display
table. Setpoint Offset points support the CCN force, auto, and timed
auto functionality. Unlike other Universal Controller input point types,
Setpoint Offset does not support darm functiondity. Any hardware input
point can be configured as a Setpoint Offset Input by specifying that
point typein the point’s Service data. Hardware Input Point Service
configuration decisons are listed in this manua's Service Configuration
chapter.

This point can provide input to standard agorithmsthat utilize abiased
temperature setpoint value.

The Setpoint Offset Input point itself has no configuration decisons.

Algorithm Configuration: Setpoint Offset Input point configuration
includes decisonsfor the assigned agorithm configuration. Refer to this
manua's Algorithms chapter for alist and description of agorithm con-
figuration and maintenance decisons.

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

SysemVdue
Force

Status

Sensor Vaue
Hardware Vdue
Channd Number
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Maintenance
Decisions

Algorithm Maintenance Decisions.  Setpoint Offset Input Hardware
points aso include agorithm maintenance data, as described inthis
manud's Algorithms chapter.

System Value

The vauein this decision represents the actua value used by any ago-
rithmsthat reference thispoint. The range of valuesis determined by the
type of datathat this point represents. Thisvaue includes any conver-
sonsthat are made based on point type, units, or configured parameters.
Thisvalue dso includes the effect of any applied forces. Refer to Appen-
dix B for aligt of engineering units.

Vaid Display 0.0 to 100.0%

Force

Thevadueinthisdecison displaystheforcelevd, if any, that has been
applied to this point. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

Vdid Digolay

P OoO~NOOTh, WNEO

o

Status
The vauein this decision represents the system status for this hardware
point. It indicates whether the sensor reading of thisdeviceisvaid.

Vdid Digolay 0
1

Vaid sensor reading
Reading out of range for thistype of sensor

Sensor Value
The vauein this decision represents the converted vaue of the physical
sensor into the engineering units, disregarding any applied forces.

Vaid Display 0.0 to 100.0%



Hardware Value

The vauein this decision represents the actua sensor reading in uncon-
verted units or discrete text. Thisvaueisthe measurable result of the
physica sensor.

Vdid Display 0.0t0 100 %

Channe Number

Thevauein this decison indicates the configured hardware point number
for this point.

Vdid Digolay 1to8
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Temperature
Input Hardware

Typical Application

List of Configuration
Decisions

List of Maintenance
Decisions
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A Temperature Input is ahardware point that converts resstive input
from a thermistor-type transducer for the following sensor types.

e 10K Typelll (AN/YS)
e BK Thermistor
e 10K Typell (CP/MCI)

Refer to Appendix B for alist of resolution and accuracy.

Temperature Input points are displayed in the hardware point display
table. Temperature Input points support the CCN force, auto, and timed
auto functiondity. Any hardware input point can be configured asa
Temperature Input by specifying that point typein the point’s service
data. Hardware Input Point Service configuration decisons arelisted in
this manua's Service Configuration chapter.

Y ou can use this point to interface with a Carrier-approved temperature
sensor to provide duct discharge temperature as input to standard
adgorithmsor darms.

Thefollowing decision is gpplicable to this point type. Configuringitis
optiond.

Offset

Alarm Configuration Decisions. Temperature Input Hardware point
configuration includes decisionsfor both Limit and Setpoint Limit darm
configuration, as described in this manua's Alarms chapter.

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

SysemVdue
Force

Status

Sensor Vaue
Hardware Vdue
Channd Number

Alarm Maintenance Decisions. Temperature Input Hardware points
aso include darm maintenance data, as described in thismanua's Alarms
chapter.



Configuration
Decisions

Maintenance Decisions

Offset

Usethisdecison to indicate the value that is added to or subtracted from
the converted temperature vaue in order to compensate for sensor
inaccuracy.

Allowable Entries -10.0 to 10.0"F
Default Vaue 0.0

System Value

The vauein this decision represents the actua vaue used by any ago-
rithmsthat reference thispoint. The range of valuesis determined by the
type of datathat this point represents. Thisvalueincludes any conver-
sonsthat are made based on point type, units, or configured parameters,
including the configurable offsat. Thisvaue dso includesthe effect of any
gpplied forces. Refer to Appendix B for alist of engineering units.

Vaid Display -40.0t0 245.0 °F

Force

The vauein thisdecision representsthe force levd, if any, that has been
gpplied to thispoint. The forcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

VdidDisplay No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

P OO ~NOoOOoThWNEO

o

Status
The vauein this decision represents the system status for this hardware
point. It indicates whether the sensor reading of thisdeviceisvalid.

Vdid Digolay 0 = Vaid sensor reading
1 = Reading out of rangefor thistype of sensor
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Sensor Value

The vauein this decision represents the converted vaue of the physical
sensor into the configured engineering units, disregarding any applied
forces.

Vaid Display -40.0t0 245.0 °F

HardwareValue

Thevauein this decision represents the actua sensor reading in uncon-
verted units or discrete text. Thisvaueisthe measurable result of the
physical sensor, disregarding any offst.

Vdid Digplay -40.0to 245.0 °F

Channel Number
The vauein this decison indicates the configured hardware point number
for thispoint.

Vaid Diglay 1t08



Voltage Input
Hardware

Typical Application

List of Configuration
Decisions

A Voltage Input is a hardware point that converts an input signal with a
maximum range of 0-10 Vdc to aconfigurable range of engineering
units. Refer to Appendix B for alist of engineering units and their conver-
gonlimits

The equation for theinput conversonis.
[(Input - Low Input Endpoint) * (High Conversion Endpoint - Low Conversion Endpoint)
/ (High Input Endpoint - Low Input Endpoint)] + Low Conversion Endpoint

The conversonisalinear interpolation of theinput between the Low and
High Input Endpoint to the Low and High Conversion Endpoint.

Voltage Input points are displayed in the hardware point display table.
Voltage Input points support the CCN force, auto, and timed auto
functiondity. Any hardware input point can be configured asaVoltage
Input by specifying that point typein the point’s Service data. Hardware
Input Point Service configuration decisons are listed in thismanua's
Service Configuration chapter.

Y ou can use this point to provide input to standard agorithms or darms.

Low Input Endpoint

High Input Endpoint

Low Conversion Endpoint
High Conversion Endpoint
Low Input Fault

High Input Fault

Offset

Alarm Configuration Decisions. Voltage Input Hardware point

configuration includes decisionsfor both Limit and Setpoint Limit darm
configuration, as described in this manua's Alarms chapter.

73



74

List of Maintenance
Decisions

Configuration
Decisions

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

SysemVdue
Force

Status

Sensor Vaue
Hardware Vdue
Channd Number

Alarm Maintenance Decisions. Voltage Input points also include alarm
maintenance data, as described in this manua's Alarms chapter.

L ow Input Endpoint
Usethisdecison to indicate the minimum input signd that will be con-
verted.

Allowable Entries 0.0to 11.0 Valts
Default Vaue 2.0

High Input Endpoint
Usethis decison to indicate the maximum input signal that will be con-
verted.

Allowable Entries 0.0to 11.0 Valts
Default Vaue 10.0

L ow Conversion Endpoint
Usethis decision to indicate the conversion value when the input signdl is
lessthan or equa to the Low Input Endpoint.

Allowable Entries -9999.9 to0 9999.9 range based upon selected

disolay units
Default Vdue 0.0



Maintenance Decisions

High Conversion Endpoint
Usethisdecison to indicate the converson value when theinput signdl is
greater than or equd to the High Input Endpoint.

Allowable Entries -9999.9 to 9999.9 range based upon selected

digplay units
Default Vdue 0.0

Low Input Fault
Usethisdecison to specify the lower limit that indicates that the input
sensor isout of range.

Allowable Entries 0.0to11.0Volts
Default Vdue 2.0

High Input Fault
Use this decision to specify the upper limit that indicates that the input
sensor isout of range.

Allowable Entries 0.0to11.0Volts
Default Vdue 10.0

Offset

Usethisdecison to indicate the value that is added to or subtracted from
the converted value in order to compensate for sensor inaccuracy. These
limits gpply to dl units.

Allowable Entries -9999.9 to 9999.9 units
Default Vaue 0.0

System Value

The vauein this decison represents the actua value used by any dgo-
rithmsthat reference this point. Therange of vauesis determined by the
type of datathat this point represents. Thisvaue includes any conversons
that are made based on point type, units, or configured parameters,
including the configurable offsat. Thisvaue dso includesthe effect of any
gpplied forces. Refer to Appendix B for alist of engineering units.

VdidDigplay -9999.9 to 9999.9 range based upon selected
diolay units
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Force

The vauein thisdecision representsthe force levd, if any, that has been
applied to thispoint. Theforcesarelisted in order from highest to lowest
priority, with 1 being the highest force priority.

Vdid Digolay No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force
Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
L oadshed Force

O©Ooo~NoOOlh, WNEFEO

o
o
I

Status
The vauein this decision represents the system status for this hardware
point. It indicates whether the sensor reading of thisdeviceisvalid.
VdidDisplay 0 = Vaid sensor reading

1 = Reading out of rangefor thistype of sensor

Sensor Value

The vauein this decison represents the converted vaue of the physical
sensor into the configured engineering units, disregarding any gpplied
forces. Refer to Appendix B for alist of engineering units.

VdidDisplay -9999.9 to 9999.9 range based upon selected
digolay units

Hardware Value

The vauein this decison represents the actua sensor reading in uncon-
verted units. Thisvaueisthe measurable resultof the physical sensor,
disregarding any offset.

VdidDisplay 0.0to 11.0Volts
Channe Number

The vauein this decison indicates the configured hardware point number
for this point.

Vdid Digolay 1to8



Voltage Output
Hardware

Figure 4-2
Linear Interpolation of
Voltage Ouput

A Voltage Output is a hardware point that converts an output signal with
amaximum range of 0-10 Vdc to a configurable range of engineering
units. Refer to Appendix B for alist of engineering units and their input
limits

The equation for the output conversonis:
[(Output - Low Conversion Endpoint) * (High Output Endpoint - Low Output Endpoint)
/ (High Conversion Endpoint - Low Conversion Endpoint)] + Low Output Endpoint

The conversonisalinear interpolation of the output between the Low
and High Output Endpoint to the Low and High Conversion Endpoint.

A

Value

High
Output ——
Endpoint

Output
Value

>

Low
Output |
Endpoint

Input
| >

I
|
\
Low High
Conversion Conversion

Endpoint Endpoint

Voltage Output points are displayed in the hardware point display table.
Voltage Output points support the CCN force, auto, and timed auto
functionality. Standard force precedence will be applied. The point’s
system vaue will be set to the force value by the force function. The
point’s system value will be set to itslatest control value by the auto
function. Any hardware output point can be configured asaVoltage
Output by specifying that point type in the point’s Service data. Hard-
ware Output Point Service configuration decisons are listed in this
manua's Service Configuration chapter.
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Low Output Endpoint
High Output Endpoint
Low Conversion Endpoint
High Conversion Endpoint

Algorithm Configuration: Voltage Output Hardware point configura-
tion includes decisonsfor the assgned agorithm configuration. Refer to
this manud's Algorithms chapter for alist and description of agorithm
configuration and maintenance decisons.

The following read-only, maintenance decisons are gpplicable to this
point type. They provide useful information regarding the status and
configuration of this point.

Sysem Vdue
Force

Status

Control Vdue
Hardware Vaue
Channd Number

Algorithm Maintenance Decisions: Voltage Output Hardware points
aso include dgorithm maintenance data, as described in thismanud's
Algorithms chapter.

L ow Output Endpoint
Usethisdecison to indicate the lowest value the output Signal canbeasa
result of converting the control value,

Allowable Entries 0.0to 11.0 Volts
Default Vaue 2.0

High Output Endpoint
Usethisdecision to indicate the highest v ue the output signal can be as
aresult of converting the control value.

Allowable Entries 0.0to 11.0 Volts
Default Vaue 10.0



Maintenance Decisions

L ow Converson Endpoint

Usethisdecision to indicate the minimum control vaue. When the
control valueislessthan or equd to the Low Conversion Endpoint, the
output sgnd will equa the Low Output Endpoint.

Allowable Entries -9999.9 to0 9999.9 range based upon
selected display units
Default Vdue 0.0

High Conversion Endpoint

Usethisdecison to indicate the maximum control vaue. When the
control valueis greater than or equa to the High Conversion Endpoint,
the output sgnd will equa the High Output Endpoint.

Allowable Entries -9999.9 to 9999.9 range based upon
selected display units

Default Vdue 0.0

System Value

The vauein this decision represents the actud vaue used by the dgo-
rithmsthat reference this point. Therange of vauesis determined by the
type of datathat this point represents. Thisvaue includes any conver-
sionsthat are made based on point type, units, or configured param-
eters. Thisvaue dso includesthe effect of any applied forces. Refer to
Appendix B for alist of engineering units.

VdidDigplay -9999.9 to 9999.9 range based upon selected
display units

Force

Thevauein thisdecison representsthe force levd, if any, that has been
gpplied to thispoint. Theforcesarelisted in order from highest to
lowest priority, with 1 being the highest force priority.

No forcein effect

Fire Force

Safety Force

Service Force

Building Supervisor Force
Monitor/Remote Force

Vaid Diglay

a s~ wdNhEF O
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Min Off Time Force
Controlling POC Force
BEST Force

Temp Override Force
10= Loadshed Force

6
7
8
9

Status
This decision does not apply to this point.

Vdid Digplay 0 = unused

Control Value

The vauein this decison represents the converted vaue of the output

sgnd into the configured engineering units, disregarding any applied

forces. Refer to Appendix B for alist of engineering units,

VdidDigplay -9999.9 to 9999.9 range based upon selected
display units

HardwareValue
Thevduein thisdecison represents the actud output sgna in uncon-
verted units. Thisvaueisthe measurable result of the physical sensor.

VdidDigplay 0.0to 11.0Volts

Channel Number

The vauein this decison indicates the configured hardware point number
for thispoint.

Vaid Diglay 9t0 16
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Algorithms

Definition of an
Algorithm

This section provides the following information for each agorithm:
* Purpose

» Lidg of configuration decisons

» List of maintenance decisons

» Block diagram

»  Destription of each configuration decison including alowable entries
and default values

»  Description of each maintenance decison including vaid display

An dgorithm isapre-engineered group of processesthat providesthe
capability to control and monitor HVAC devicesin asafe, energy
efficient manner. An agorithm can consst of one or more HVAC control
routines, schedules, input and output points, darms, and system func-
tions.

For easy reference, the dgorithms are presented aphabeticdly in this
chapter beginning with Al agorithmsfollowed by AO and DO dgo-
rithms. Global algorithms (AOSS, NTFC, etc.) are presented last.

The following dgorithms are presented in this chapter:

Al - Setpoint Offset

AO - Adaptive Dual Loop PID

AO - Adaptive Single Loop PID

AO - Cooling Congtant Volume (CV)

AO - Heating Congtant VVolume (CV)

AO - Mixed Air Congtant Volume (CV) with IAQ
AO - Permissive Interlock

AO - Save Point

DO - Analog Comparison

DO - Electric Heat Constant VVolume (CV)

DO - Enthapy Comparison

DO - Timeclock with Optiona Check

DO - Hoating Point Cooling Congtant Volume (CV)
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DO - Hoating Point Heating Congtant Volume (CV)
DO - Hoating Point Mixed Air Congtant Volume (CV) with IAQ
DO - Interlock

DO - Lead/Lag Control

DO - Lighting Control

DO - Permissive Interlock

DO - Save Point

DO - Staging Control

Air Source Linkage with Optima Start/Stop

Night Time Free Cool with Enthapy Check

Optimal Start/Stop

Sensor Group



Al—Setpoint
Offset

TheSetpoint Offset al gorithm providesaset of temperature setpoint
values biased by atemperature offset value determined, for example,
by aT-56 slide bar position.

Thisalgorithmissel ected automati cally whenaSetpoint Offsetinput point
iscreated.

Any AO/DO agorithm or Al/DI aarm or system algorithm can be
configuredwithaSetpoint Off setinput point, by name, asitssetpoint
schedule.

The Setpoint Offset algorithm itself has configuration decisions that
allow the user to assign a Time Schedule and a Setpoint Schedule,
alongwithMax Decreaseand Max Increase Amounts. Based onthese
parametersandthecurrent offset val ue, new setpointsaregenerated,
whichaongwiththeTimeScheduleparameters, arethenused by the
AO/DOdgorithmor Al/DI darmor systemal gorithmwiththe Setpoint
Offset point asits Setpoint Schedule.

The equation to convert, for example, the slider bar positionin %
(Setpoint Offset Input) into an offset value in *F is as follows:

If the Setpoint Offset Input is less than 50%:
[(50- Setpoint Offset Input)/50] * Max Decrease Amount

If the Setpoint Offset Input is not less than 50%:
[ (Setpoint Offset I nput - 50)/50] * Max | ncrease A mount

where:
Parameter Low High
Range Limit Range Limit
Setpoint Offset Input Vaidble 0.0% 100.0%
Max Decrease Amount Configurable -10.0"F 0.0"F
Max Increase Amount Configurable  0.0"F 10.0"F
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Theoffset valuecal culated by theequationisaddedtothelow and high
setpoint val uesdetermined by theconfigured Time Schedul eand Setpoint
Schedule, inorder to adjust them up or down, and these adj usted
setpointsarepresentedtoeach AO/DOa gorithmor Al/DI alarmor
systemalgorithmthat hassel ected the Setpoint Off set | nput Point asits
Setpoint Schedule.

Setpoint Offset | nput Poi ntssupport the CCN force, auto, andtimed
autofunctiondity.

If theinput sensor isout of range, for exampl eif disconnected, the
algorithm is disabled and the Setpoint Offset value set to 0.0 *F. The
Time Schedule indicates the current occupancy mode for this algo-
rithm. Theoccupancy modedefineswhentheUniversal Controller is
usingtheoccupi ed setpoints. Whenunoccupiedthea gorithmwill be
disabled andthe Setpoint Offset valuewill beset to 0.0"F.

Thecontrollinga gorithm’ sTime Schedul eshould bethesameasthat
configuredfor the Setpoint Offset | nput Point used by that algorithm.

This agorithm provides input to standard AO/DO algorithms or Al/
DI alarm or system algorithms that utilize a biased temperature
value.

The Setpoint Offset algorithm requires that its engineering units be
set to degrees (°F or °C).

TimeSchedule
Setpoint Schedule

Max Decrease Amount
Max | ncrease Amount

Occupied/Biased?
Setpoint Offset Input
SetpointBias

Low Biased Setpoint
HighBiased Setpoint
HighBiased Setpoint
Task Timer
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Figure 5-3
Al-Setpoint Offset
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Configuration
Decisions

TimeSchedule

Usethisdecisionto specify thenameof the Time Schedul ethat will
determinetheoccupancy modefor thisalgorithm. If aTimeScheduleis
not specifiedinthisdecision, theal gorithmdefaultstoa24-hour occupied
state.

Note: 01 to 08 are default local schedules and 65 to 99 are global
schedules.

Allowable Entries  OCCPCnn
where nnisfrom 01 to 99, LINK_01, or
OPSS 01

DefaultVaue OCCPCO00

Setpoint Schedule

Use this decision to specify the name of the Setpoint Schedule that
will provide the occupied and unoccupied setpoints. If it does not
containavalid Setpoint Schedulenamethenthedefaultslistedin Appen-
dix Bwill beutilized.

Allowable Entries ~ SETPTnn
where nn isfrom 01 to 02, OPSS 01

Default Value SETPTO0
where 00 represents an invalid schedule
number

M ax Decrease Amount

Use this decision to specify the offset value that will be applied to
the setpoint values when, for example, the T-56 dlide bar is all the
way to the left (minimum position, or 0.0 %).

Allowable Entries -10.0t0 0.0 "F
DefaultVaue 0.0"F



Maintenance Decisions

Max | ncrease Amount

Usethisdecisiontospecify theoffset valuethat will beappliedtothe
setpoint valueswhen, for example, the T-56 slidebar isall theway tothe
right (maximum position, or 100.0%).

AllowableEntries 0.0to 10.0F
DefaultVaue 0.0"F

Occupied/Biased ?

Thisdecisiondisplaysthecurrent occupancy modebased ontheconfig-
ureddatainthe Time Schedule. If aTime Schedulehasnot beense-
lected, thedefault modeisYes.

Valid Display No/Yes

Setpoint Offset I nput

This decision displays the current value of the Setpoint Offset Input
Point.

Valid Display 0.0t0 100.0 %

Setpoint Bias

Thisdecisiondisplaysthebias valuethat isbeing applied tothesetpoint
vaues.

Valid Display -10.0 to 10.0"F

L ow Biased Setpoint

This decision displays the current low setpoint value that has been
biased by the Setpoint Off set.

VdidDisplay -50.0to 255.0 °F (-45.610123.9°C)
High Biased Setpoint

This decision displays the current high setpoint value that has been
biased by the Setpoint Off set.

VaidDisplay -50.0t0255.0°F  (-45.6t0 123.9°C)
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Task Timer
Thisdecis ondisplaysthenumber of remaining secondsbeforethis
algorithmexecutesagain. Thisa gorithmexecutesevery 30 seconds.

VdidDisplay 0to 30 seconds



AO—Adaptive
Control—Single
Loop PID

The AO Adaptive Control Single Loop PID agorithm providessingle
loop PID analog control based on a setpoint value that can be reset
between either the occupied or unoccupied high and low setpoint values.
A user-configurable Reset Sensor is used to determine the amount of
reset.

The eguation to cdculate the Controlling Setpoint isasfollows:

[(Input - Lo Reset) * (High Setpoint - Low Setpoint) / (Hi Reset - Lo Reset)]
+ Low Setpoint

where: Input isthe Reset Sensor value

Both the Y -axis and the X-axis parameters of the reset schedule are
adjugtable. By adjusting the setpoint schedule along with the Lo and Hi
Reset decisions, a positive, negative, or constant setpoint dope can be
crested. Whenever the Hi Reset decision islessthan the Lo Reset
decision, the dope of the setpoint line is negative (the setpoint decreases
asthe reset sensor value increases). If the Hi Reset value is greater than
the Lo Reset value, the dope of the setpoint lineis positive (the Control-
ling Setpoint increases as the Reset Sensor value increases).

Note that the following three conditionswill defeat the reset calculation
and produce a Controlling Setpoint equa to the configured low setpoint
vaue

If the Hi Reset and Lo Reset are equal

If the Low Setpoint is greater than or equd to the High Setpoint

If no Reset Sensor is configured or the valueis out of range - error
gatus.

The PID Master Loop ca culates the analog output value by obtaining the
control value from the Control/Sensor Group sensor and comparing it to
the Controlling Setpoint calculated by the Setpoint Reset function. The
Sensor Group by default utilizesits sensor select function to obtain the
control sensor value. The output is set to the Disabled Output Vaue
whenever the Equipment Status Point is off or the Control/Sensor Group
Sensor gatusisinvdid.

If the Analog Output Point isforced, the dgorithm resetsthe integrator
and the forced val ue takes precedence over the agorithm asthe Analog
Output vaue.
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Typical Application

The Time Schedule indicates the current occupancy mode for thisago-
rithm. The occupancy mode defines when the controller isusing the
occupied or unoccupied high and low setpoints.

The Setpoint Schedule alows configuration of high and low setpointsfor
both occupied and unoccupied states.

The AO Adaptive Single Loop PID agorithm adlows any engineering
unitsfor the control and reset sensors, and for the output channel. Note
that the unitsfor the control and reset sensors must be the same.

t Setpoint
High |-
Setpoint
Low _|
Setpoint
| | Reset Value
| \ g
Low High
Reset Reset
Value Value

The most common application of setpoint reset isto vary a setpoint with
outside air such that the setpoint increases asthe OAT sensor decreases.
When graphed, such an arrangement produces aline with anegative
dope. For example, to adjust a hot water setpoint from 90.0 degrees F
(32.2 degrees C) to 140 degrees F (60.0 degrees C), asthe OAT
decreases from 60 degrees F (15.6 degrees C) to O degrees F (-17.8
degrees C), the following configuration decisonswould apply:

Low Setpoint = 90 deg.F (32.2 deg.C)
High Setpoint = 140 deg.F (60.0 deg.C)
Lo Reset = 60 deg.F (15.6 deg.C)

Hi Reset = 0 deg.F (-17.8 deg.C)

Whenever the OAT islessthan or equal to 0 deg.F (-17.8 deg.C), the
setpoint is clamped at 140 deg.F (60.0 deg.C.) Whenever the OAT is
greater than or equal to 60 deg.F (15.6 deg.C), the setpoint is clamped
at 90 deg.F (32.2 deg.C.) When the reset sensor is between O degrees F
(-17.8 deg.C) and 60 degrees F (15.6 deg.C), the setpoint is adjusted in
alinear fashion.



List of Configuration
Decisions

List of Maintenance
Decisions

Equipment Status Point
Time Schedule
Setpoint Schedule
Reset Sensor
Reset
LoRest Vdue
Hi Reset Vaue
Control/Sensor Group
PID Master Loop
Proportiona Gain
Integrd Gain
Derivaive Gan
Disabled Output Vaue
Minimum Output Vaue
Maximum Output Vaue
Sating Vadue
Block Iteration Rate
Power On Delay

Anaog Output Point
Equipment Status Point
Occupied/Biased?
Reset Sensor
Controlling Setpoint
Control/Sensor Group
PID Master Loop
Reference Output
Proportional Term
Integral Term
Derivaive Term
Integrator Flags
Task Timer
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Figure 5-2
AO- Adaptive Control -
Single Loop PID
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Configuration
Decisions

Equipment Status Point

Use this decision to specify the Discrete point that providesthe or/ off
datusto enable thisagorithm. If this point is not configured, then this
decison will display Off but the actua state will be On.

Allowable Entries Any vdid point name
Default Vdue POINTO

Time Schedule

Usethis decision to specify the Time Schedule that determinesthe
occupancy mode for thisagorithm. If avaid Time Scheduleis not
gpecified in thisdecison, the dgorithm will default to the occupied state.

Allowable Entries OCCPCnn where nnisfrom 01 to 99,
LINK_01, or OPSS 01

Note: 01 to 08 are default local schedules and 65 to 99 are globa
schedules.

Default Vaue OCCPCO00

Setpoint Schedule

Use this decision to specify the Setpoint Schedule that providesthe
occupied and unoccupied setpoints. If it does not contain avalid Setpoint
Schedule name then the defaults listed in Appendix B will be utilized.

Allowable Entries SETPTnn where nnisfrom 01 to 04,
LINK_01, OPSS 01 or Setpoint Offset Al
point

Default Vdue SETPTOO0

Reset Sensor

Use this decision to specify the Al point that provides the input for
determining the amount of reset. The Controlling Setpoint isreset be-
tween the configured high and low setpoints, based upon the value of the
sensor specified inthisdecision. If no valid sensor is configured then the
Low Setpoint shal be used asthe Controlling Setpoint.

Allowable Entries Any vdid point name
Default Vdue POINTO
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Reset
Reset caculates the desired Controlling Setpoint for the PID Master
L oop based on the Reset Sensor.

Lo Reset Value

Use this decision to specify the X-axis parameters of the reset
schedule (the Y -axis parameters are set by the setpoint sched-
ule) If the configured Lo Reset valueis greater than the Hi Reset
value, then the setpoint decreases asthe reset sensor value
increases. If the configured Lo Reset valueis less than the
configured Hi Reset value, then the setpoint increases asthe reset
sensor value incresses.

Note: ThelLo Reset Vaue correlatesto the Low Setpoint

vaue
Allowable Entries -9999.9 t0 9999.9 based on
selected dgorithm units
Default Vdue 0.0
Hi Reset Value

Use this decision to specify the X-axis parameters of the reset
schedule (the Y -axis parameters are set by the Reset Vaues) If
the configured Hi Reset vaue is greater than the Lo Reset vaue,
then the setpoint increases as the reset sensor vaue increases. If
the configured Hi Reset valueislessthan the Lo Reset value,
then the setpoint decreases as the reset sensor value increases.

Note: TheHi Reset Vaue corrdatesto the High Setpoint vaue.
Allowable Entries -9999.9 to 9999.9 based on

selected dgorithm units
Default Vdue 0.0



Control/Sensor Group

Use this decision to specify the Control Sensor or Sensor Group that the
PID Master Loop will compare to the calculated Controlling Setpoint. A
valid entry isrequired for the dgorithm to operate.

Allowable Entries Any valid Sensor Group name or
point name or LINK_01
Default Vdue SNSGRO0
where 00 represents an invalid group number

PID Master Loop

The master loop isaProportional Integral Derivative (PID) control loop
that caculates the output required to maintain the calculated Controlling
Setpoint. In Figure 5-2, Reference Output = Analog Output Point

Proportional Gain

Use thisdecision to specify the vaue that will be multiplied by the
error to produce the proportiona term. Thevauein thisdecision
is expressed in units-of-output-per-unit of error.

Allowable Entries -1000.0 to 1000.0
Default Vdue 0.0
Integral Gain

Usethis decision to specify the vaue that will be multiplied by the
error and then added to the current integral term to produce the
new integra term. The vauein thisdecisonisexpressed in units-
of-output-per-unit of error per unit of time.

Allowable Entries -1000.0 to 1000.0
Default Vdue 0.0

Derivative Gain

Usethis decision to specify the vaue that will be multiplied by the
current error minus the previous error to produce the derivative
term. The vauein thisdecison is expressed in units-of-output-
per-unit of deltaerror.

Allowable Entries -1000.0 to 1000.0
Default Vaue 0.0
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Disabled Output Value

Use this decision to specify the Analog Output Point value to be
maintai ned when the Equipment Status Point is off or the control
sensor becomesinvalid.

Allowable Entries -9999.9 to0 9999.9
based on sdlected display units
Default Vdue 0.0

Minimum Output Value
Usethis decision to specify the lowest dlowable Anaog Output
Point vaue.

Allowable Entries -9999.9 t0 9999.9
based on selected anaog
output point units

Default Vdue 0.0

Maximum Output Value

Usethis decison to specify the highest dlowable Analog Output
Point value,

Allowable Entries -9999.9 t0 9999.9
based on selected output point
units

Default Vaue 100.0

Starting Value

Usethis decision to specify the output’ s starting vaue when the
PID Master Loop is enabled by the Equipment Status Point.

Allowable Entries -9999.9 to 9999.9 based on
selected output point units
Default Vdue 0.0

Block Iteration Rate
Use this decision to specify how often the PID Master Loop
caculatesthe output va ue.

Allowable Entries 1 to 300 seconds
Default Vdue 10



Maintenance Decisions

Power on Delay
Use this decision to specify the number of seconds the Controller must
walt to activate this algorithm after are-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vdue 0

Analog Output Point
Thisdecison displays the output’ s actud vaue of the AO point being
controlled by thisagorithm.

Application Note: Theoutput valueis normally expressed as a percent-
age of full capacity.

VdidDisplay -9999.9 to 9999.9 based on selected
display units

Equipment Status Point

Thisdecison digplaysthe actud state of the status point that determines
whether thisagorithmisenabled. If thispoint is not configured, then this
decison will display Off but the actual state will be On.

Valid Diglay Off/On

Occupied/Biased ?

This decision displays the current occupancy mode based on the config-
ured datain the Time Schedule. If a Time Schedule has not been se-
lected, then the default mode will be Occupied.

VdidDisplay No/Yes

Reset Sensor

This decison displays the vaue of the reset sensor. The configured
Controlling Setpoint is reset based upon the vaue of thisdecision.

Vvdid Display -9999.9 t0 9999.9 based on sdlected algorithm
units
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Controalling Setpoint
This decison displays the calculated setpoint for the PID Master Loop
based on the setpoint schedule and reset values.

Vdid Display -9999.9 t0 9999.9 based on sdlected algorithm
units

Control/Sensor Group
Thisdecison digplaysthe value of the input sensor to which thisagorithm
iscontralling.

Vdid Display -9999.9 t0 9999.9 based on sdlected algorithm
units

PID Master Loop

PID Master Loop function calculates the desired output based on the
configured PID gains and the current deviation from setpoint. The calcu-
lated output is re-adjusted periodicaly to maintain the desired setpoint. In
Figure 5-2 and in Appendix A Figure 17, Setpoint = Controlling Setpoint
and Sensor [nput = Control/Sensor Group

Reference Output

This decision displays the calculated output that is used to
drive the Analog Output Point.

Reference Output = (Proportional Term + Integral Term +
Derivative Term + Starting Value)

Valid Display -9999.9 t0 9999.9 based on selected
display unitsclampedtoMinimumand
MaximumOutputVa ues

Proportional Term

Thisdecisiondisplaystheproportional error termasitiscal cu-
lated by thePID equation.

Proportional Term=(Controlling Setpoint - Control/Sensor

Group) * Proportiona Gain
VvdidDisplay -9999.9 t0 9999.9 based on selected
display units(or  equivalent)



Integral Term

Thisdecisiondisplaystheintegral errortermasitiscal culated
by thePI D equation.

Integral Term=((Controlling Setpoint - Control/Sensor Group)
* Integral Gain) + Previousintegral Term

VdidDisplay -9999.9 t0 9999.9 based on selected
display units(or  equivalent)

DerivativeTerm

Thisdecisiondisplaysthederivativeerrortermasitiscal culated

by thePI D equation.

DerivativeTerm=(Current Error - PreviousError) * Derivative

Gan

Error =(Controlling Setpoint - Control/Sensor Group)

Valid Display -9999.9 t0 9999.9 based on selected
display units(or  equivalent)

Integrator Flags
Thisthree-digitfielddisplaysthestatusof thePID M aster

L oop.
LeftDigit 0=PID Active
1=PID Inactive
(Disabledor Min/Max Clamp)
Center Digit O=Integrator calculatingnormally
1=Integrator hasbeenreset
Right Digit 0= No Integrator clamp
1 = Integrator clamp active
VvdidDisplay 000to 111
Task Timer

Thisdecis ondisplaysthenumber of remaining secondsbeforethis
algorithmexecutesagain. Thisa gorithmexecutesevery ten seconds.

VdidDisplay 0to 10 seconds
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AO—Adaptive
Control—Dual
Loop PID

The AO Adaptive Control Dud Loop PID agorithm provides dua loop
PID anaog control based on a setpoint vaue that can be reset between

elther the occupied or unoccupied high and low setpoint values. A user-
configurable Reset Sensor is used to determine the amount of reset.

The eguation to cdculate the Controlling Setpoint isasfollows:

[(Input - Lo Reset) * (High Setpoint - Low Setpoint) / (Hi Reset - Lo Reset)] +
Low Setpoint
where Input is the Reset Sensor value

Both the Y -axis and the X-axis parameters of the reset schedule are
adjustable. By adjusting the setpoint schedule dong with the Lo and Hi
Reset decisions, apositive, negative, or constant setpoint dope can be
created. Whenever the Hi Reset decision islessthan the Lo Reset
decison, the dope of the setpoint line is negative (the setpoint decreases
asthe reset sensor vaueincreases). If the Hi Reset value is greater than
the Lo Reset vaue, the dope of the setpoint lineis pogtive (the Control-
ling Setpoint increases as the Reset Sensor vaue increases).

Note that the following three conditionswill defeat the reset calculation
and produce a Controlling Setpoint equa to the configured low setpoint
vaue

If the Hi Reset and Lo Reset are equal

If the Low Setpoint is greater than or equa to the High Setpoint

If no Reset Sensor is configured or the valueis out of range - error
satus.

Thisagorithm uses both aPID (Proportiona Integral Derivative) Master
Loop and a (Proportional) Submaster Loop to control the analog output.
The PID Master Loop cal culates the submaster reference by obtaining
the control sensor vaue from the Control/Sensor Group sensor and
comparing it to the Controlling Setpoint calculated by the Setpoint Reset
function. The Sensor Group by default, utilizes its sensor sdlect function
to obtain the control sensor value. The PID Master Loop output is set to
the Disabled Output V aue whenever the Equipment Status Point is off or
the Control/Sensor Group Sensor statusisinvalid. The Submaster Loop
isaproportional loop that computes the andog out value by comparing
the cal culated submaster reference output to the Submaster Sensor vaue.



If the Analog Output Point isforced, the dgorithm resetsthe integrator
and the forced val ue takes precedence over the agorithm asthe Analog
Output vaue.

The Time Schedule indicates the current occupancy mode for thisalgo-
rithm. The occupancy mode defines when the controller isusing the
occupied or unoccupied high and low setpoints.

The Setpoint Schedule alows configuration of high and low setpointsfor
both occupied and unoccupied states.

TheAOAdaptiveDual LoopPID algorithmallowsany engineeringunits
for thecontrol andreset sensors. Notethat theunitsfor thecontrol and
reset sensorsmust bethesame.

ASetpoint
High
Setpoint
Low _ |
Setpoint
| | Reset Value
\ \ g
Low High
Reset Reset
Value Value
Typical Application A common application of dual loop PID control with setpoint reset isto

vary asetpoint with outsde air such that the setpoint increases asthe
OAT sensor increases. When graphed, such an arrangement will produce
alinewith a positive dope. Thistakes advantage of the fact that
occupants will fed comfortable at ahigher indoor air

temperature when the OAT and SPT are allowed to track together. For
example, to adjust a space temperature setpoint (for constant volume
cooling equipment) from 74 degreesF (22.2 degreesC) to 77 de-
greesF ( 25.0 degreesC) asthe OAT increases from 65 degrees F
(18.3 degreesC) to 90 degreesF (32.2 degreesC) usethefollowing
configuration decisons.
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List of Configuration
Decisions

Low Setpoint = 74 deg.F (22.2 deg.C)
High Setpoint = 77 deg.F ( 25.0 deg.C)
Lo Reset = 65 deg.F (18.3 deg.C)

Hi Reset = 90 deg.F (32.2 deg.C)

Whenever the OAT islessthan or equal to 65 deg.F (18.3 deg.C) the
setpoint isclamped at 74 deg.F (22.2 deg.C) . Whenever the OAT is
greater than or equal to 90 deg.F (32.2 deg.C) the setpoint is clamped
at 77 deg.F (25.0 deg.C) . When the reset sensor is between 65 deg.F
(18.3 deg.C) and 90 deg.F (32.2 deg.C), the setpoint is adjusted.

Equi pment StatusPoint
TimeSchedule
Setpoint Schedule
Reset Sensor
Reset
LoResetVaue
Hi ResetValue
Control/Sensor Group
PID Master Loop
Proportiona Gain
Integrd Gain
DerivativeGain
DisabledOutputValue
MinimumOutputVaue
MaximumOutputVaue
SatingVaue
Block IterationRate
Submaster Sensor
Submaster Loop
Proportiona Gain
DisabledOutputValue
MinimumOutputVaue
MaximumOutputVaue
CenterValue
Block IterationRate
Power OnDelay
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Figure 5-3
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List of Maintenance
Decisions

Configuration
Decisions

AnaogOutput Point
Equi pment StatusPoint
Occupied/Biased?
Reset Sensor
Controlling Setpoint
Control/Sensor Group
PID Master Loop
ReferenceOutput
Proportiona Term
Integra Term
DerivativeTerm
Integrator Flags
Submaster Reference
Submaster Sensor
Submaster Loop
ReferenceOutput
Proportiona Term
Submaster Flags
Task Timer

Equipment Status Point

Use this decision to specify the Discrete point that provides the or/off
gatusto enable thisagorithm. If this point is not configured, then this
decison will display Off but the actua state will be On.

Allowable Entries Any vaid point name
Default Vdue POINTO
Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy modefor thisagorithm. If avalid Time Scheduleis not
specified in thisdecison, the dgorithm will default to the occupied Sate.
Allowable Entries OCCPCnn where nnisfrom 01 to 99,
LINK_01, or OPSS 01

Note: 01 to 08 are default local schedules and 65 to 99 are global
schedules.

Default Vaue OCCPCO00



Setpoint Schedule

Usethis decison to specify the Setpoint Schedule that providesthe
occupied and unoccupied setpoints. If it does not contain avalid Setpoint
Schedule name then the defaults listed in Appendix B will be utilized.

Allowable Entries SETPTnn where nnisfrom 01 to 04,
LINK_01, OPSS 01 or Setpoint Offset Al

point
Default Vdue SETPTO00

Reset Sensor

Use this decision to specify the Al point that provides the input for
determining the amount of reset. The Controlling Setpoint isreset be-
tween the configured high and low setpoints, based upon the value of the
sensor specified inthisdecision. If no valid sensor is configured then the
Low Setpoint shal be used asthe Controlling Setpoint.

Allowable Entries Any vdid point name
Default Vdue POINTO

Reset
Reset calculates the desired setpoint for the PID master loop based on
the Reset Sensor.

Lo Reset Value

Usethisdecison to specify the X-axis parameters of the reset
schedule (the Y -axis parameters are set by the setpoint sched-
ule) If the configured Lo Reset valueis greater than the Hi Reset
value, then the setpoint will decrease asthe reset sensor value
increases. If the configured Lo Reset valueis less than the
configured Hi Reset value, then the setpoint will increase asthe
reset sensor vaue increases.

Note: ThelLo Reset Vaue correlatesto the Low Setpoint

vaue
Allowable Entries -9999.9 t0 9999.9 based on
selected dgorithm units
Default Vaue 0.0
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Hi Reset Value

Usethisdecison to specify the X-axis parameters of the reset
schedule (the Y -axis parameters are set by the setpoint sched-
ule) If the configured Hi Reset value is greater than the Lo Reset
vaue, then the setpoint will increase asthe reset sensor value
increases. If the configured Hi Reset valueislessthanthe Lo
Reset value, then the setpoint will decrease asthe reset sensor
vaueincreases.

Note: TheHi Reset Vdue correatesto the High Setpoint value.

Allowable Entries -9999.9 to 9999.9 based on
selected dgorithm units
Default Vdue 0.0

Control/Sensor Group

Use this decision to specify the Control Sensor or Sensor Group that the
PID Master Loop will compare to the calculated setpoint. Vaid entry is
required for the agorithm to operate.

Allowable Entries Any vdid Sensor Group name or point name
or LINK_01

Default Vdue SNSGRO0
where 00 represents an invalid group number

PID Master Loop

The master loop isaProportional Integral Derivative (PID) control loop
that cal culates the submaster reference required to maintain the calculated
Controlling Setpoint. In Figure 5-2 and the flowchart shown in Appendix
A, Reference Output = Submaster Reference.

Proportional Gain

Usethisdecision to specify the vauethat ismultiplied by the
error to produce the proportiona term. Thevauein thisdecision
should be expressed in units-per-unit of error.

Allowable Entries -1000.0 to 1000.0
Default Vdue 0.0



Integral Gain

Usethisdecision to specify the vauethat ismultiplied by the
error and then added to the current integral term to produce the
new integral term. Thevauein this decision should be expressed
in units-per-unit of error.

Allowable Entries -1000.0 to 1000.0
Default Vaue 0.0

Derivative Gain

Usethisdecision to specify the vauethat ismultiplied by the
current error minus the previous error to produce the derivative
term. Thevauein thisdecison shall be expressed in units-per-
unit of error.

Allowable Entries -1000.0 to 1000.0
Default Vdue 0.0
Disabled Output Value

Use this decision to specify the Submaster Reference valueto be
maintai ned when the Equipment Status Point is off or the control
sensor becomesinvalid.

Allowable Entries -9999.9 to 9999.9 based on
selected dgorithm units
Default Vdue 0.0

Minimum Output Value
Use this decision to specify the lowest allowable Submaster
Referencevaue.

Allowable Entries -9999.9 to 9999.9 based on
selected dgorithm units
Default Vdue 0.0

Maximum Output Value
Usethis decision to specify the highest alowable Submaster
Referencevaue.

Allowable Entries -9999.9 to 9999.9 based on
selected dgorithm units
Default Vdue 100.0
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Starting Value
Usethisdecision to specify the Submaster Reference’ s sarting
vaue when the PID Master Loop is enabled by the Equipment

Status Point.

Allowable Entries -9999.9 to 9999.9
based on selected
dgorithm units

Default Vaue 0.0

Block Iteration Rate
Use this decision to specify how often the PID Master Loop
cdculates the Submaster Reference vaue.

Allowable Entries 1 to 300 seconds
Default Vaue 10

Submaster Sensor

Use this decision to specify the Al point that provides the submaster
feedback vaue to this dgorithm. The submaster loop controlsto the
difference between the submaster reference and the value of the point
that you specify in thisdecison. Vaid entry isrequired for the dgorithm

to operate.

Allowable Entries Any vdid point name
Default Vdue POINTO

Submaster L oop

The submaster loop isa proportiond control loop that computesthe
output value by comparing the caculated submaster reference to the
Submaster Sensor. Unitsfor output vaues are user-configurable.

Proportional Gain

Usethisdecision to specify the vauethat ismultiplied by the
error to produce the proportiona term. Thevauein thisdecision
should be expressed in units-of-output-per-unit of error.

Allowable Entries -1000.0 to 1000.0
Default Vdue 0.0
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Disabled Output Value
Use this decision to specify the output when the Submaster
Sensor isinvdid.

Allowable Entries -9999.9 to 9999.9 based on
selected output point units
Default Vdue 0.0

Minimum Output Value
Usethis decision to specify the lowest dlowable output vaue.

Allowable Entries -9999.9 to 9999.9 based on
selected output point units
Default Vdue 0.0

Maximum Output Value
Use this decison to specify the highest dlowable output vaue.

Allowable Entries -9999.9 to 9999.9 based on
selected output point units

Default Vdue 100.0

Center Value

Use this decision to specify the output va ue appropriate for the

no error condition.

Allowable Entries -9999.9 to 9999.9 based on
selected output point units

Default Vdue 0.0

Block Iteration Rate
Use this decision to specify how often the submeaster loop
caculates anew output vaue.

Allowable Entries 1to 5 seconds
Default Vaue 2
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Maintenance Decisions

Power on Delay
Use thisdecision to specify the number of seconds the Controller must
wait to activate this algorithm after a power failure occurs.

Allowable Entries 0 to 65535 seconds
Default Vaue 0
Analog Output Point

Thisdecison displays the output’ s actua vaue of the AO point being
controlled by thisagorithm.

Application Note: The valueisnormaly expressed as a percentage of full
capacity.

VdidDisplay -9999.9 to 9999.9 based on selected
disolay units.

Equipment Status Point

Thisdecison displaysthe actud sate of the equipment status point that
determines whether thisagorithm isenabled. If thispoint isnot config-
ured, then thisdecision will display Off but the actud state will be On.

Valid Diglay Off/On

Occupied/Biased ?

This decision displays the current occupancy mode based on the config-
ured datain the Time Schedule. If a Time Schedule has not been se-
lected, then the default mode is Occupied.

VdidDisplay No/Yes

Reset Sensor

Thisdecison displays the value of the reset sensor. The Controlling
Setpoint is determined by the vaue of thisdecison.

vdid Display -9999.9 to0 9999.9
based on selected agorithm units



Contralling Setpoint
This decison displays the calculated setpoint for the PID Master Loop
based on the setpoint schedule and reset sensor.

Vvdid Digplay -9999.9 t0 9999.9

based on selected agorithm units
Control/Sensor Group
This decison displaysthe value of the input sensor, which isthe Master
L oop feedback sensor.

vdid Display -9999.9 to0 9999.9
based on selected agorithm units

PID Master Loop

The PID Master Loop function calculates the desired Submaster Refer-
ence based on the configured PID gains and the current deviation from
Controlling Setpoint.

In Figure 5-3 and in Appendix A, Figure 17,
Setpoint = Controlling Setpoint
Sensor Input = Control/Sensor Group

Reference Output
This decison displays the calculated Submaster Reference.

Reference Output = (Proportional Term + Integral Term + Derivative Term

+ Starting Vaue)

Vdid Display -9999.9 t0 9999.9
based on selected algorithm units,
clamped to Minimum and Maximum
Output Vaues

Proportional Term
This decison displaysthe caculated proportiond term.

Proportional Term = (Controlling Setpoint - Control/Sensor Group) *
Proportional Gain

Vdid Display -9999.9 to0 9999.9
based on selected agorithm units
(or ™ equivalent)
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Integral Term
Thisdecison displaystheintegra error term asit is caculated by
the PID equation.

Integral Term = ((Controlling Setpoint - Control/Sensor Group) * Integral
Gain) + Previous Integral Term

Vdid Display -9999.9 to 9999.9
based on selected agorithm units
(or ™ equivalent)
Derivative Term
Thisdecison displaysthe derivative error term asit is calculated
by the PID equation.

Derivative Term = (Current Error - Previous Error) * Derivative Gain Error
= (Controlling Setpoint - Control/Sensor Group)

Vdid Digolay -9999.9 t0 9999.9 based on selected
agorithm units (or ” equivalent)

Integrator Flags
Thisthree-digit field displays the status of the PID Master Loop.

Left Digit 0=PID Active

1=PID Inactive

(Disabled or Min/Max Clamp)
Center Digit 0 = Integrator caculating normaly

1 = Integrator has been reset
Right Digit 0= No Integrator clamp

1 = Integrator clamp active

Vaid Display 000 to 111

Submaster Reference

This decison displays the vaue of the cal culated submaster reference
from the PID Master Loop. Thisvadue is used with the Submaster
Sensor by the Submaster Loop. To override the submaster reference,
forcethisdecison.

Vaid Display -9999.9 to 9999.9

based on selected agorithm units



Submaster Sensor
Thisdecison displaysthe vaue of theinput sensor, whichisthe

Submaster L oop feedback sensor.
vdid Digplay -9999.9 to0 9999.9

based on selected agorithm units
Submaster L oop

The (Proportiona) Submaster Loop controlsto the difference between
the submagter reference and the Submaster Sensor. This loop executes
every two seconds (default).

In Figure 5-3 and Appendix A, Figure 23,
Setpoint = Submaster Reference
Sensor Input = Submaster Sensor

Reference Output
This decison digplaysthe calculated output that isused to drive
the agorithm output point.

Reference Output = (Submaster Proportional Term + Submaster Center
Véue)

vdid Digplay -9999.9 to0 9999.9
based on sdlected display units

Proportional Term
This decision displays the proportional error term asit iscacu-
lated by the submaster |oop.

Proportional Term = (Submaster Reference - Submaster Sensor) *
Submaster Proportional Gain

vdid Digplay -9999.9 t0 9999.9 based on selected
display units (or ~ equivaent)
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Submaster Flags
Thistwo-digit field displays the status of the Submaster Loop.
Left Digit 0 = Submaster Loop isActive
1 = Submaster Loop isInactive
(Disabled or Output isforced)
Right Digit 0=No PID Integrator Clamp
1 =PID Integrator Clamp Active

VdidDisplay 00to 11
Task Timer
This decision displays the number of remaining seconds before this
agorithm executes again. This agorithm executes every two seconds.

VdidDisplay 0 to 2 seconds



The AO Cooling CV dgorithm modulates the analog output to control a
chilled water vave in acongtant volume ar handler to maintain tempera:
ture a the configured setpoint. This agorithm can aso be configured to
perform dehumidification.

AO—Cooling CV

The AO Cooling CV dgorithm uses both aPID (Proportiona Integral
Derivative) Master Loop and a (Proportional) Submaster Loop to
control thevalve. The PID Master Loop ca culates the submaster refer-
ence required to maintain the high setpoint. The PID Master Loop
caculates the submaster reference by obtaining the space temperature
sensor value from the Sensor Group/SPT Sensor and comparing it to the
high setpoint from the Setpoint Schedule. The Sensor Group by default
utilizes its sensor select function to obtain the space temperature sensor
vaue. The submaster referenceis set to the Disabled Output Vaueif the
Sensor Group/SPT Sensor gtatusisinvalid. During dehumidification, the
submagter referenceis set to its PID Minimum Output Vaue. The
Submaster Loop computes the chilled water valve s position by compar-
ing the caculated submaster reference to the Supply Air Temperature.
The output is set to the Disabled Output Vaue whenever the equipment
gtatus point is off or the Supply Air Temperature satusisinvalid.

If the Analog Output Point isforced, the dgorithm resetsthe integrator
and the forced val ue takes precedence over the agorithm asthe Analog
Output vaue.

The Time Schedule indicates the current occupancy mode for thisago-
rithm. The occupancy mode defines when the controller isusing the
occupied or unoccupied high setpoint.

The Setpoint Schedule dlows for the configuration of high and low space
temperature setpoints for both occupied and unoccupied states. This
agorithm usesthe high setpoint.

The AO Cooling CV dgorithm alows any engineering units for the output
point, but requires that the engineering units of the control sensorsbein
degrees (°F or °C).

Typical Application Y ou can use thisagorithm to control achilled water vave serving an air
handler's cooling coil in acongtant volume system.
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List of Configuration
Decisions

List of Maintenance
Decisions

Equipment Status Point

Sensor Group/SPT Sensor

Time Schedule

Setpoint Schedule

High Humidity Switch

Humidity Setpoint

High Humidity Sensor

PID Master Loop
Proportiond Gain
Integrd Gain
DeivaiveGan
Disabled Output Vaue
Minimum Output Vdue
Maximum Output Vaue
Center Vaue
Block Iteration Rate

Supply Air Temperature

Submaster Loop
Proportiond Gain
Disabled Output Vaue
Minimum Output Vdue
Maximum Output Vaue
Center Vaue
Block Iteration Rate

Power On Delay

Cooling Cail Vave
Equipment Status Point
Sensor Group/SPT Sensor
Occupied/Biased ?
Setpoint Schedule
High Humidity Setpoint
High Humidity Sensor
PID Master Loop
Reference Output
Proportiond Term
Integral Term
Deivative Term
Integrator Flags
Cooling Coil Subm Ref



Configuration
Decisions

Supply Air Temperature
Submaster Loop
Reference Output
Proportiond Term
Submagter Hags
Task Timer

Equipment Status Point

Use this decision to specify the discrete point that provides the on/off
status of the equipment. The discrete point provides the actud State of
the equipment. If this point is not configured or the Sate is Off, then the
Submaster Loop output will be set to the Disabled Output Vaue.

Allowable Entries Any vdid point name
Default Vdue POINTO

Sensor Group/SPT Sensor

Use this decision to specify the Sensor Group or SPT sensor that is
providing the space temperature inputs. For more information on Sensor
Group, refer to the Sensor Group section of this Algorithms chapter. If
this point is not configured, then the PID Master Loop output will be set
to the PID Disabled Output Vaue.

Application Note: Use the same Sensor Group or SPT sensor for dll
agorithmsthat control acommon ar handler.

Allowable Entries Any vdid Sensor Group name or point name
or LINK_01

Default Vdue SNSGRO0
where 00 represents an invalid group number
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Figure 5-4
AO - Cooling CV
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Time Schedule

Usethis decision to specify the Time Schedule that determinesthe
occupancy mode for thisagorithm. If avaid Time Scheduleis not
gpecified in this decision, the gorithm defaults to the occupied Sate.

Application Note: Usethe same Time Schedulefor al dgorithmsthat
control acommon air handler.

Allowable Entries OCCPCnn
wherennisfrom 01to 99, LINK 01, or
OPSS 01

Note: 01 to 08 are default local schedulesand
65 to 99 are global schedules.
Default Vadue OCCPCO00

Setpoint Schedule

Use this decision to specify the Setpoint Schedule (temperature type) that
provides the occupied and unoccupied setpoints. If it does not contain a
vaid Setpoint Schedule name then the defaults listed in Appendix B will
be utilized.

Application Note: Use the same space temperature Setpoint Schedule
for dl dgorithmsthat control acommon air handler.

Allowable Entries SETPTnn
where nn is01 or 02 (temperature), LINK_01,
OPSS 01 or Setpoint Offset Al point
Default Vdue SETPTO00

High Humidity Switch

If the system is performing dehumidification, use this decision to oecify
the DI point that indicates when dehumidification needs to be performed.
The dgorithm can use aHigh Humidity Switch or High Humidity Sensor
to determineif dehumidification is needed. If neither is configured then
dehumidification will not take place.

Application Note: If performing reheat, the sensor specified here should
be the same one that is specified in the associated
Heseting CV dgorithm.

Allowable Entries Any vdid point name
Default Vdue POINTO
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Humidity Setpoint

If the system is performing dehumidification, use this decison to specify
the Setpoint Schedule that provides the humidity setpoint for thisago-
rithm. If the decison isnot configured, the high setpoint will default to
99% RH, which will prevent any dehumidification.

Application Note: If performing reheat, the schedule specified here
should be the same onethat is specified in the
associated Heating CV dgorithm.

Allowable Entries SETPTnn, where nnis 03 (humidity)
Default Vadue SETPTO0

High Humidity Sensor

If the system is performing dehumidification, use this decison to pecify
the Al point that provides the space or return air humidity sensor being
monitored. Dehumidification isrequired if the High Humidity Sensor value
is greater than the occupied high setpoint from the Humidity Setpoint
schedule.

Application Note: If performing reheat, the sensor specified here should
be the same one that is specified in the associated
Heseting CV dgorithm.

Allowable Entries Any vdid point name
Default Vdue POINTO

PID Master Loop

The master loop isaProportional Integral Derivative (PID) control loop
that calculates the Submaster Reference required to maintain the desired
Space temperature.

In Figure 5-4 and Appendix A Figure 17:
Reference Output = Submaster Reference

Proportional Gain

Usethisdecision to specify the vauethat ismultiplied by the
error to produce the proportional term. The vaue in thisdecision
should be expressed in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vaue 10.0



Integral Gain

Use thisdecison to specify the vaue that ismultiplied by the error and
then added to the current integral term to produce the new integra term.
The vauein this decison should be expressed in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vdue 1.0

Derivative Gain

Usethisdecison to specify the value that is multiplied by the current
error minusthe previous error to produce the derivative term. The value
in this decision should be expressed in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vdue 0.0
Disabled Output Value

Use thisdecision to specify the Submaster Reference value to be main-
tained when the SPT sensor becomesinvalid.

Allowable Entries -40.0t0 245.0°F (-40.0t0 118.3°C)
Default Vaue 150.0

Minimum Output Value
Use this decision to specify the lowest dlowable Submaster Reference
vaue

Allowable Entries -40.0t0 245.0°F (-40.0t0 118.3°C)
Default Vdue 45.0
Maximum Output Value

Use this decision to specify the highest dlowable Submaster Reference
vaue

Allowable Entries -40.0t0 245.0°F (-40.0t0 118.3°C)
Default Vaue 150.0
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Starting Value
Use this decision to specify the Submaster Reference’ s sarting
vaue when the PID Master Loop isenabled.

Allowable Entries -40.0t0 245.0°F (-40.0t0 118.3°C)
Default Vdue 55.0

Block Iteration Rate
Use this decision to specify how often the PID Master Loop
cdculates the Submaster Reference value.

Allowable Entries 1 to 300 seconds
Default Vdue 120

Supply Air Temperature

Use this decision to specify the Al point that provides the equipment’s
supply ar temperature to thisagorithm. The Supply Air Temperatureis
used as the Submaster Sensor Input. The submaster loop controlsto the
difference between the submaster reference and the value of the point
gpecified in thisdecigon. If thispoint is not configured then the
Submaster Loop output will be set to the Disabled Output Vaue.

Allowable Entries Any vdid point name
Default Vdue POINTO

Submaster L oop

The submaster loop isa proportiond control loop that computesthe
chilled water valve s postion by comparing the cal culated submaster
reference to the Supply Air Temperature. Unitsfor output values shdl be
user configurable.

Proportional Gain

Usethisdecision to specify the vauethat ismultiplied by the
error to produce the proportiona term. Thevauein thisdecision
is expressed in units-of-output-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vdue -9.0



Disabled Output Value
Use this decision to specify the output when the Equipment
Status Point is off or when the Submaster sensor isinvalid.

Allowable Entries -9999.9 to 9999.9 based upon
selected display units.
Default Vdue 0.0

Minimum Output Value
Usethis decision to specify the lowest dlowable output vaue.

Allowable Entries -9999.9 t0 9999.9 range based
upon selected display units.
Default Vdue 0.0

Maximum Output Value
Use this decison to specify the highest dlowable output value.

Allowable Entries -9999.9 t0 9999.9 range based
upon selected display units.

Default Vdue 100.0

Center Value

Use this decision to specify the output va ue appropriate for the
no error condition.

Allowable Entries -9999.9 t0 9999.9 range based
upon selected display units.
Default Vdue 30.0

Block Iteration Rate
Usethisdecision to specify how often the submaster loop

caculates anew output value.
Allowable Entries 1to 5 seconds
Default Vdue 2

123



124

Maintenance Decisions

Power on Delay
Use this decision to specify the number of secondsthe Controller
must wait to activate this agorithm after are-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Cooling Cail Valve
This decison displays the vaue of the AO point being controlled by this
agorithm.

Application Note: Thevaueisnormaly expressed as a percentage of
full capacity.

Vdid Digolay -9999.9 t0 9999.9 based upon selected
disolay units.

Equipment Status Point
Thisdecison displaysthe actual state of the equipment that determines
whether thisagorithm is enabled.

Vdid Display Off/On

Sensor Group/SPT Sensor

This decison displaysthe value of the single Al sensor (if chosen) or the
sensor selected by the sensor group (if chosen).

Vdid Display -40.0°F to 245.0°F (-40.0t0 118.3°C)
Occupied/Biased ?

This decision displays the current occupancy mode based on the config-
ured datain the Time Schedule. If a Time Schedule has not been se-
lected, then the default mode will be Occupied and Yeswill be displayed.

Vdid Digolay No/Yes



Setpoint Schedule

This decision displays the high setpoint from the configured Setpoint
Schedule. The occupancy mode and any Setpoint Offset are taken into
effect when thisvaueis determined.

Vdid Display -50.0to 255.0°F (-45.6t0 123.9°C)

HighHumidity Switch
This decision displays the value of the high humidity switch sensor
being monitored. If the decision was not configured, this value will
default to the Off state.

VdidDisplay Off/On

High Humidity Setpoint

Thisdecisiondisplaysthehighhumidity setpointfor thisalgorithm. 1 the
decisionwasnot configured, thisval uewill defaultto 99% RH, whichwill
prevent any dehumidification. Thea gorithmobtainstheoccupiedhigh
setpoint fromthehumidity Setpoint Schedule.

VdidDisplay 0.0to 100.0% RH

High Humidity Sensor

Thisdecisiondisplaysthevalueof thespaceor returnair humidity sensor
beingmonitored. Dehumidificationisrequiredonlyif thisvalueexceeds
theHighHumidity Setpoint.

VdidDisplay 0.0to0 100.0% RH

PID Master L oop

PID Master L oopfunction cal cul atesthe Submaster Referencebased on
theconfigured PID gainsandthecurrent deviationfromsetpoint. The
calculated outputisread)usted periodically tomaintainthedesired
Setpoint.

InFigure5-4and Appendix A Figurel7:
Setpoint = Setpoint Schedule
Sensor I nput = Sensor Group/SPT Sensor
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Reference Output
This decison displaysthe cal culated Submaster Referencethat is
used by the Submaster Loop to drive the Analog Output Point.

Reference Output = (Proportional Term + Integral Term + Derivative Term
+ Starting Vaue)

Vdid Digplay -40.0 to 245.0°F
(-40.0t0118.3°C)
clamped to Minimum and Maximum
Output Vaues

Proportional Term
This decision displays the proportional error term asit iscacu-
lated by the PID equation.

Proportional Term = (Setpoint Schedule — Sensor Group/SPT Sensor) *
Proportional Gain

Vaid Display -9999.9 to 9999.9'F
(-5555.5 to 5555.5"C)

Integral Term
Thisdecison displaystheintegra error term asit is caculated by
the PID equation.

Integral Term = ((Setpoint Schedule - Sensor Group/SPT Sensor) *
Integral Gain) + Previous Integral Term

Vaid Display -9999.9 to 9999.9'F
(-5555.5 to 5555.5"C)

Derivative Term
Thisdecison displaysthe derivative error term asit is calculated
by the PID equation.

Derivative Term = (Current Error - Previous Error) * Derivative Gain Error
= (Setpoint Schedule - Sensor Group/SPT Sensor)

Vaid Display -9999.9 to 9999.9'F
(-5555.5 to 5555.5"C)



Integrator Flags
Thisthree-digit field displays the status of the PID Master Loop.

Left Digit 0=PID Active

1=PID Inactive

(Disabled or Min/Max Clamp)
Center Digit 0 = Integrator caculating normaly

1 = Integrator has been reset
Right Digit 0= No Integrator Clamp

1 = Integrator Clamp active
Vdid Display 000to 111

Cooling Coil Subm Ref

This decison displaysthe value of the calculated submaster
reference from the PID Master Loop. Thisvaueis used with the
Supply Air Temperature by the Submaster Loop. To override
the submaster reference, force this decision.

Vaid Display -40.0t0 245.0°F  (-40.0t0 118.3°C)

Supply Air Temperature
This decison displaysthe vaue of the Al point that providesthe
equipment’ s supply air temperature.

Vaid Display -40.0t0 245.0°F  (-40.0t0 118.3°C)

Submaster L oop

The (proportiona) Submaster Loop controlsto the difference
between the submaster reference and the Supply Air Tempera
ture. Thisloop executes every two seconds (defaullt).

In Figure 5-3 and Appendix A Figure 23:
Setpoint = Submaster Reference
Sensor Input = Supply Air Temperature
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Reference Output
This decison displaysthe calculated output that isused to drive
the agorithm output point.

Reference Output = (Submaster Proportional Term + Submaster Center
Vaue)

vdid Digplay -9999.9 t0 9999.9 based upon selected
digolay units

Proportional Term
This decision displays the proportiona error term asit iscacu-
lated by the submaster |oop.

Proportional Term = (Submaster Reference - Supply Air Temperature) *
Submaster Proportional Gain

VdidDisplay -9999.9 10 9999.9 range based upon
selected display units.

Submaster Flags
Thistwo-digit field displays the status of the Submaster Loop.

Left Digit 0 = Submaster Loop isActive
1 = Submaster Loop isInactive
(Disabled or Output isforced)
Right Digit 0=No PID Integrator Clamp
1 =PID Integrator Clamp Active

VdidDisplay 00to 11
Task Timer
This decision displays the number of remaining seconds before this
agorithm executes again. Thisagorithm will execute every second.

VdidDisplay 0to 1 second
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AO—Heating CV

The AO Hesting CV agorithm modulates the ana og output to control a
hot water or seam valvein aconstant volume arr handler to maintain
temperature at the configured setpoint.

The AO Hesting CV agorithm usesboth aPID (Proportiond Integral
Derivative) Master Loop and a (Proportional) Submaster Loop to
control thevave. The PID Master Loop caculates the submaster refer-
ence required to maintain the low setpoint. The space temperature
setpoint isincreased by the Heating Setpoint Offset if dehumidificationis
being performed by the associated Cooling CV agorithm. The PID
Master Loop cal cul ates the submaster reference by obtaining the space
temperature sensor value from the Sensor Group/SPT Sensor and
comparing it to the low setpoint from the Setpoint Schedule. The Sensor
Group by default, utilizesits sensor select function to obtain the space
temperature sensor value. The PID Master Loop output is set to the
Disabled Output Vaue whenever the Equipment Status Point is off or the
Sensor Group/SPT Sensor statusisinvaid. The Submaster Loopisa
proportional loop that computes the hot water or steam valve s position
by comparing the calculated submaster reference to the Supply Air
Temperature. The output is set to the Disabled Output Vaue whenever
the Supply Air Temperature satusisinvaid.

During dehumidification, the Heating Setpoint Offset is added to the
hesting setpoint.

If the Analog Output point isforced, the dgorithm resets the integrator
and the forced val ue takes precedence over the agorithm asthe Analog
Output vaue.

The Time Schedule indicates the current occupancy mode for thisago-
rithm. The occupancy mode defines when the controller isusing the
occupied or unoccupied low setpoint.

The Setpoint Schedule dlows for the configuration of high and low space
temperature setpoints for both occupied and unoccupied states. This
agorithm usesthelow setpoint.

The AO Heating CV dgorithm alows any engineering unitsfor the output
point, but requires that the engineering units of the control sensorsbein
degrees (°F or °C).
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List of Configuration
Decisions

List of Maintenance
Decisions

Equipment Status Point

Sensor Group/SPT Sensor

Time Schedule

Setpoint Schedule

Heating Setpoint Offset

High Humidity Switch

Humidity Setpoint

High Humidity Sensor

PID Master Loop
Proportiond Gain
Integrd Gain
DeivaiveGan
Disabled Output Vaue
Minimum Output Vdue
Maximum Output Vaue
Sating Vdue
Block Iteration Rate

Supply Air Temperature

Submaster Loop
Proportiond Gain
Disabled Output Vaue
Minimum Output Vdue
Maximum Output Vaue
Center Vaue
Block Iteration Rate

Power On Delay

Hesting Cail Vdve
Equipment Status Point
Sensor Group/SPT Sensor
Occupied/Biased ?
Setpoint Schedule
High Humidity Switch
High Humidity Setpoint
High Humidity Sensor
PID Master Loop
Reference Output
Proportiond Term
Integral Term
Deivative Term
Integrator Flags

Heating Coil Subm Ref (continued)



Configuration
Decisions

Supply Air Temperature
Submaster Loop
Reference Output
Proportiond Term
Submagter Hags
Task Timer

Equipment Status Point

Use this decision to specify the discrete point that provides the on/off
status of the equipment. The discrete point provides the actud State of
the equipment. If this point is not configured or the Sate is Off, then the
PID Master Loop output will be set to the PID Disabled Output Vaue.

Allowable Entries Any vdid point name
Default Vdue POINTO

Sensor Group/SPT Sensor

Use this decision to specify the Sensor Group or SPT sensor that is
providing the space temperature inputs. For more information on Sensor
Group, refer to the Sensor Group section of this Algorithms chapter. If
this point is not configured, then the PID Master Loop output will be set
to the PID Disabled Output Vaue.

Application Note: Use the same Sensor Group or SPT sensor for dll
agorithmsthat control acommon ar handler.

Allowable Entries Any vdid Sensor Group name or point name
or LINK_01

Default Vdue SNSGRO0
where 00 represents an invalid group number
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Figure 5-5
AO - Heating CV
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Time Schedule

Usethis decision to specify the Time Schedule that determinesthe
occupancy mode for thisagorithm. If avaid Time Scheduleis not
gpecified in this decision, the gorithm defaults to the occupied Sate.

Application Note: Usethe same Time Schedulefor al dgorithmsthat
control acommon air handler.

Allowable Entries OCCPCnn
wherennisfrom 01to 99, LINK 01, or
OPSS 01

Note: 01 to 08 are default local schedulesand
65 to 99 are global schedules.
Default Vadue OCCPCO00

Setpoint Schedule

Use this decision to specify the Setpoint Schedule (temperature type) that
provides the occupied and unoccupied setpoints. If it does not contain a
vaid Setpoint Schedule name then the defaults listed in Appendix B will
be utilized.

Application Note: Use the same space temperature Setpoint Schedule
for dl dgorithmsthat control acommon air handler.

Allowable Entries SETPTnn
where nn is01 or 02 (temperature), LINK_01,
OPSS 01 or Setpoint Offset Al point
Default Vdue SETPTO00

Heating Setpoint Offset

If the system is performing dehumidification, use this decision to oecify
the offset that will be added to the low heating setpoint during dehumidifi-
cation.

Allowable Entries 0.0to 10.0"F (0.0t0 5.6"C)
Default Vdue 3.0 (1.6)
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High Humidity Switch

If the system is performing dehumidification, use this decison to oecify
the DI point that indicates when dehumidification needs to be performed.
The dgorithm can use aHigh Humidity Switch or High Humidity Sensor
to determineif dehumidification isneeded. If neither is configured then the
Heseting Setpoint Offset will not be applied during dehumidification.

Application Note: If performing dehumidification, the sensor specified
here should be the same onethat is specified in the
associated Cooling CV agorithm.

Allowable Entries Any vdid point name
Default Vdue POINTO

Humidity Setpoint

If the system is performing dehumidification, use this decison to specify
the Setpoint Schedule that provides the humidity setpoint for thisago-
rithm. If the decison isnot configured, the high setpoint will default to
99% RH, which will prevent any dehumidification.

Application Note: If performing dehumidification, the schedule specified
here should be the same onethat is specified in the
associated Cooling CV agorithm.

Allowable Entries SETPTnn, where nn is 03 (humidity)
Default Vdue SETPTO00

High Humidity Sensor

If the system is performing dehumidification, use this decison to oecify
the Al point that provides the space or return air humidity sensor being
monitored. Dehumidification isrequired if the High Humidity Sensor vaue
isgreater than the occupied high setpoint from the Humidity Setpoint
schedule.

Application Note: If performing dehumidification, the same setpoint that
is specified here should be used in the associated
Cooling CV dgorithm.

Allowable Entries Any vdid point name
Default Vdue POINTO



PID Master Loop

The master loop isaProportional Integral Derivative (PID) control loop
that cal culates the Submaster Reference required to maintain the desired
space temperature.

In Figure 5-5 and Appendix A Figure 17:
Reference Output = Submaster Reference

Proportional Gain

Usethisdecision to specify the vauethat ismultiplied by the
error to produce the proportiona term. Thevauein thisdecison
should be expressed in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vdue 10.0

Integral Gain

Usethisdecision to specify the vauethat ismultiplied by the
error and then added to the current integral term to produce the
new integral term. The vauein this decision should be expressed
in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vaue 1.0

Derivative Gain

Usethis decision to specify the vauethat ismultiplied by the
current error minus the previous error to produce the derivative
term. The vauein this decision should be expressed in units-per-
unit of error.

Allowable Entries -100.0 to 100.0
Default Vaue 0.0

Disabled Output Value

Use this decision to specify the Submaster Reference vaue when
the Equipment Status Point is Off or the SPT sensor becomes
invaid.

Allowable Entries -40.0t0 245.0°F (-40.0t0 118.3°C)
Default Vaue 45.0
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Minimum Output Value
Use this decision to specify the lowest allowable Submaster
Referencevaue.

Allowable Entries -40.0t0 245.0°F (-40.0t0 118.3°C)
Default Vdue 40.0

Maximum Output Value
Usethis decision to specify the highest allowable Submaster
Referencevaue.

Allowable Entries -40.0t0 245.0 °F (-40.0t0 118.3°C)
Default Vdue 140.0

Starting Value

Use this decision to specify the Submaster Reference’ s sarting
vaue when the PID Master Loop is enabled by the Equipment
Status Point.

Allowable Entries -40.0t0 245.0 °F (-40.0t0 118.3°C)
Default Vdue 80.0

Block Iteration Rate
Use this decision to specify how often the PID Master Loop
cdculates the Submaster Reference value.

Allowable Entries 1 to 300 seconds
Default Vaue 120

Supply Air Temperature

Use this decision to specify the Al point that providesthe supply air
temperature to thisagorithm. The Supply Air Temperatureis used asthe
Submaster Sensor Input. The submaster loop controlsto the difference
between the submaster reference and the value of the point specified in
thisdecison. If thispoint is not configured then the Submaster Reference
vaue shall be set to the Disabled Output Value.

Allowable Entries Any vdid point name
Default Vdue POINTO



Submaster L oop

The submaster loop isa proportiona control loop that computes the hot
water vave s position by comparing the cdculated submaster reference
to the Supply Air Temperature. Unitsfor output values shal be user
configurable.

Proportional Gain

Usethisdecision to specify the vauethat ismultiplied by the
error to produce the proportiona term. Thevauein thisdecision
isexpressed in units-of-output-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vdue -55

Disabled Output Value
Use this decision to specify the output when the Supply Air
Temperature sensor isinvaid.

Allowable Entries -9999.9 to 9999.9 based upon
selected display units.
Default Vdue 0.0

Minimum Output Value
Usethis decision to specify the lowest dlowable output vaue.

Allowable Entries -9999.9 10 9999.9 based
upon selected display units.
Default Vdue 0.0

Maximum Output Value
Use this decison to specify the highest dlowable output vaue.

Allowable Entries -9999.9 10 9999.9 based
upon selected display units.
Default Vdue 100.0
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Maintenance Decisions

Center Value
Use this decision to specify the output vaue appropriate for the
no error condition.

Allowable Entries -9999.9 t0 9999.9 based
upon selected display units.

Default Vaue 30.0

Block Iteration Rate
Use this decision to specify how often the submeaster loop
caculates anew output vaue.

Allowable Entries 1to 5 seconds
Default Vaue 2

Power on Delay
Use this decision to specify the number of seconds the Controller
must wait to activate this agorithm after are-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Heating Coil Valve
This decison displays the vaue of the AO point being controlled by this
agorithm.

Application Note: Thevaueisnormaly expressed as a percentage of
full capacity.

Vdid Digolay -9999.9 10 9999.9 based upon selected
disolay units.

Equipment Status Point
Thisdecison displaysthe actual state of the equipment that determines
whether thisagorithm is enabled.

Valid Dislay Off/On



Sensor Group/SPT Sensor
Thisdecison displaysthe vaue of the Sngle Al sensor (if chosen) or the
sensor selected by the sensor group (if chosen).

Vaid Display -40.0°F t0 245.0°F (-40.0 to 118.3°C)

Occupied/Biased ?

This decision displays the current occupancy mode based on the config-
ured datain the Time Schedule. If a Time Schedule has not been se-
lected, then the default mode will be Occupied and Yes will be displayed.

VdidDisplay No/Yes

Setpoint Schedule

Thisdecison displays the low setpoint from the configured Setpoint
Schedule. The occupancy mode and any Setpoint Offset are taken into
effect when thisvaueis determined.

Vdid Display -50.0to 255.0°F (-45.61t0 123.9°C)

HighHumidity Switch

Thisdecisiondisplaystheva ueof thehighhumidity switchsensor being
monitored. If thedecisionwasnot configured, thisvaluewill defaulttothe
Off state.

VdidDisplay Off/On

High Humidity Setpoint

Thisdecisiondisplaysthehighhumidity setpointfor thisalgorithm. 1 the
decisionwasnot configured, thisval uewill defaultto 99% RH, whichwill
prevent any dehumidification. Thea gorithmobtainstheoccupiedhigh
setpoint fromthehumidity Setpoint Schedule.

VdidDisplay 0.0to0 100.0% RH
High Humidity Sensor
Thisdecisiondisplaysthevalueof thespaceor returnair humidity sensor

beingmonitored. Dehumidificationisrequiredonlyif thisvalueexceeds
theHighHumidity Setpoint.

VvdidDisplay 0.0to0 100.0% RH
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Maintenance Decisions

PID Master L oop

PID Master L oopfunction cal cul atesthe Submaster Referencebased on
theconfigured PID gainsandthecurrent deviationfromsetpoint. The

cal culated output i sreadj usted periodically tomaintainthedesired
setpoint. InFigure5-4and Appendix A, Figurel17:

Setpoint = Setpoint Schedule
Sensor | nput = Sensor Group/SPT Sensor

Reference Output
This decison displaysthe calculated Submaster Referencethat is
used by the Submaster Loop to drive the Analog Output Point.

Reference Output = (Proportional Term + Integral Term + Derivative Term

+ Starting Vaue)

Vdid Display -40.0to 245.0°F (-40.0t0 118.3°C)
clamped to Minimum and Maximum
Output Vaues

Proportional Term
This decision displays the proportional error term asit iscacu-
lated by the PID equation.

Proportional Term = (Setpoint Schedule — Sensor Group/SPT Sensor) *
Proportional Gain

VdidDisplay -9999.9 to 9999.9"F
(-5555.5 to 5555.5"C)
Integral Term
Thisdecison displaystheintegra error term asit is caculated by
the PID equation.

Integral Term = ((Setpoint Schedule - Sensor Group/SPT Sensor) *
Integral Gain) + Previous Integral Term

Vaid Display -9999.9 to 9999.9'F
(-5555.5 to 5555.5"C)



Derivative Term
Thisdecison displaysthe derivative error term asit is calculated
by the PID equation.

Derivative Term = (Current Error - Previous Error) * Derivative Gain Error
= (Setpoint Schedule - Sensor Group/SPT Sensor)

Vaid Display -9999.9 to 9999.9'F
(-5555.5 to 5555.5"C)

Integrator Flags
Thisthree-digit field displays the status of the PID Master Loop.

Left Digit 0=PID Active

1=PID Inactive

(Disabled or Min/Max Clamp)
Center Digit 0 = Integrator caculating normaly

1 = Integrator has been reset
Right Digit 0= No Integrator Clamp

1 = Integrator Clamp active
Vdid Display 000to 111

Heating Coil Subm Ref

This decison displaysthe value of the calculated submaster
reference from the PID Master Loop. Thisvaueis used with the
Supply Air Temperature by the Submaster Loop. To override
the submaster reference, force this decision.

Vdid Display -40.0t0 245.0°F  (-40.0t0 118.3°C)
Supply Air Temperature

This decison displaysthe vaue of the Al point that providesthe
supply ar temperature.

Vaid Display -40.0t0 245.0°F  (-40.0t0 118.3°C)
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Submaster L oop

The (proportiona) Submaster Loop controlsto the difference
between the submaster reference and the Supply Air Tempera:
ture. This|loop executes every two seconds (defauilt).

InFigure 5-5 and Appendix A, Figure 23,
Setpoint = Submaster Reference and
Sensor Input = Supply Air Temperature

Reference Output
This decison displaysthe calculated output that isused to drive
the agorithm output point.

Reference Output = (Submaster Proportional Term + Submaster Center
Vaue)

VdidDisplay -9999.9 t0 9999.9 based upon selected
disolay units.

Proportional Term
This decision displays the proportiona error term asit iscacu-
lated by the submaster loop.

Proportional Term = (Submaster Reference - Supply Air Temperature) *
Submaster Proportional Gain

VdidDisplay -9999.9 t0 9999.9 based upon selected
disolay units.

Submaster Flags
Thistwo-digit field displays the status of the Submaster Loop.

Left Digit 0 = Submaster Loop isActive
1 = Submaster Loop isInactive
(Disabled or Output isforced)
Right Digit 0=No PID Integrator Clamp
1 =PID Integrator Clamp Active

VdidDisplay 00to 11



Task Timer
This decison displays the number of remaining seconds beforethis
agorithm executes again. Thisagorithm will execute every second.

Vdid Digolay Oto 1 second
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AO—Mixed Air CV
w 1AQ

PID Master Loop and
P Submaster Loop

Indoor Air Quality

The AO Mixed Air CV w IAQ agorithm controlsthe outside air, return
ar, and exhaust dampersin acongtant volume air handler.

When outside air conditions are unsuitable for cooling, the dgorithm

holds the dampers at an adjustable, minimum position. If outsdeair
conditions are suitable for cooling, the agorithm modulates the mixed air
dampers as required to maintain a space temperature to the high setpoint.

The AO Mixed Air CV w IAQ agorithm uses both aPID (Proportiona
Integral Derivative) Master Loop and a P (Proportional) Submaster
Loop to control the damper position. The PID Master Loop calculates
the submaster reference required to maintain the high setpoint. The PID
Master Loop cal cul ates the submaster reference by obtaining the space
temperature sensor value from the Sensor Group/SPT Sensor and
comparing it to the NTFC setpoint, when configured, or elseto the
Occupied High Setpoint from the setpoint schedule. The Sensor Group
by default, utilizesits sensor select function to obtain the space tempera-
ture sensor vaue. If the outside air conditions are unacceptable for
cooling, the submaster reference is set to its configured maximum vaue.
The PID Master Loop's reference output is set to the Disabled Output
Vaue whenever the Sensor Group/SPT Sensor satusisinvdid. The
Submaster L oop computes the damper’ s position by comparing the
caculated submaster reference to the Mixed Air Temperature. If the
equipment is off or if the Mixed Air Temperature sensor is out of range,
the output is set to the configured Disabled Output Vaue. If unoccupied,
the Minimum Output Vaue will be set to 0.0.

Indoor Air Qudlity (IAQ) dlowsthe agorithm to override the damper
position, thus dlowing additiond outsde air into the building when the
indoor air qudity isabove the configured limit. The damper postionis
computed every two minutes. |AQ controlsthe level of carbon dioxide
(CO ) by modulating the mixed air damper. Varying quantities of out-
door’air are admitted during the occupied period to maintain pollutants at
or below the configured setpoints of the IAQ sensors. The IAQ output
vaueis compared to the Submaster Loop reference output and which-
ever isgreater isused to control the damper.



Freeze Protection

Night Time Free
Cooling

CO2 sensors can be fid d-supplied and ingtalled, and configured in two
ways

*  Onesensor can beingalled in either the space or return air stream to
continuoudy monitor asingle gas.

e Two sensors can be instaled insde and outside the occupied space
for comparative measurements. The control is configured to modify
the damper position based on the value of the sensor in the occupied
space, but before admitting outsde air, the control performsa
differential check to determineif the vaue of the sensor measuring the
outsdeair ishigher. If the outsde sensor has ahigher CO2 vauethe
damper isunaffected by IAQ.

The dgorithm implements freeze protection for IAQ. If the Mixed Air
Temperature islessthan or equa to 40°F, then the Submaster Loop
Minimum Output Vaue is compared to the IAQ output and whichever is
lessisused asthe |AQ output vaue. If the Mixed Air Temperatureis
between 40°F and 50°F, then a freeze protection damper position is
determined by resetting between the Submaster Loop Minimum Output
Value and 100% and is compared to the |AQ output and whichever is
lessisused asthe lAQ output value. If the Mixed Air Temperatureis
greater than or equal to 50°F then freeze protection does not apply.

If the Analog Output Point isforced, the dgorithm resetsthe integrator
and the forced val ue takes precedence over the agorithm asthe Analog
Output vaue.

The Time Schedule indicates the current occupancy mode for thisago-
rithm. The occupancy mode defines when the controller isusing the
occupied or unoccupied high setpoint.

The Setpoint Schedule dlows you to configure high and low space
temperature setpoints for both occupied and unoccupied states. This
agorithm usesthe high setpoint.

NTFC with Enthalpy Check isrequired if the system is equipped to use
outsde air as a suitable source for cooling the space during night time
unoccupied hours or if the system needs to modulate the dampersin
either adrybulb or entha py type economizer operation.
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Typical Application

List of Configuration
Decisions

The AO Mixed Air CV with IAQ agorithm alows any engineering units
for the output point, but requires that the engineering units of the control

sensors be in degrees (°F or °C).

Y ou can usethis agorithm to store excessinterna heat within the struc-
ture during winter months, or to use cool outsde air during summer
monthsto the grestest possible extent. This minimizesthe need for

hesting or mechanica cooling.

Equipment Status Point

Sensor Group/SPT Sensor

Time Schedule

Setpoint Schedule

High Humidity Setpoint

High Humidity Sensor

NTFC Algorithm

PID Master Loop
Proportiond Gain
Integrd Gain
DeivaiveGan
Disabled Output Vaue
Minimum Output Vdue
Maximum Output Vaue
Sating Vdue
Block Iteration Rate

Mixed Air Temperature

Submaster Loop
Proportiond Gain
Disabled Output Vaue
Minimum Output Vdue
Maximum Output Vaue
Center Vaue
Block Iteration Rate

Indoor AQ Sensor PPM

Outdoor AQ Sensor PPM

(continued)



List of Maintenance
Decisions

Indoor Air Quality
IAQ Setpoint PPM
Proportiond Gain
Integrd Gain
Temp & Humidity Test
Differentid Gas
Minimum Output Vdue
Maximum Output Vaue
Power on Delay

Andog Output Point

Equipment Status Point

Sensor Group/SPT Sensor

Occupied/Biased ?

High Humidity Sensor

NTFC Active?

NTFC Setpoint

Outside Enthapy Good?

PID_Master_Loop
Reference Output
Proportiond Term
Integra Term
Deivative Term
Integrator Flags

Mixed Air CV Subm Ref

Mixed Air Temperature

Submaster_Loop
Reference Output
Proportiond Term
Submagter Hags

IAQ Sensor

Outdoor AQ Sensor

IAQ Setpoint

Indoor Air Quality
Reference Output
Proportiond Term
Integra Term
Clamp

Task Timer
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Figure 5-6
AO—Mixed Air CV w IAQ

AO - Mixed Air CV with IAQ
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Configurations Equipment Status Point

Decisions Use this decision to specify the discrete point that provides the on/off
status of the equipment. The discrete point provides the actua State of
the equipment. If this point is not configured or the Sate is Off, then the
Submaster Loop output will be set to the Disabled Output Vaue.

Allowable Entries Any vdid point name
Default Vdue POINTO

Sensor Group/SPT Sensor

Use this decision to specify the Sensor Group or SPT sensor that is
providing the space temperature inputs. For more information on Sensor
Group, refer to Sensor Group section of this Algorithms chapter. If this
point is not configured, then the PID Master Loop output will be set to
the PID Disabled Output Vdue.

Note:  Usethe same sensor group or SPT sensor for al agorithms that
control acommon air handler.

Allowable Entries Any vdid Sensor Group name or point name
or LINK_01

Default Vdue SNSGRO0
where 00 represents an invaid group number

Time Schedule

Usethis decision to specify the Time Schedule that determinesthe
occupancy modefor thisagorithm. 1f you do not specify a Time Sched-
ulein thisdecision, the dgorithm will assume to be in the occupied Sate.

Note:  Usethesame Time Schedulefor dl adgorithmsthat control a
common air handler.

Allowable Entries OCCPCnn
wherennisfrom 01to 99, LINK 01, or
OPSS 01
Note: 01 to 08 are default local schedulesand
65 to 99 are global schedules
Default Vdue OCCPCO00

Setpoint Schedule

Use this decision to specify the Setpoint Schedule (temperature type) that
provides the occupied and unoccupied space temperature setpoints. If it
does not contain avalid Setpoint Schedule name then the defaultslisted in
Appendix B will be utilized.

Note:  Usethe same Setpoint Schedulefor al dgorithmsthat control a

common air handler. 149
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Allowable Entries SETPTnn
where nn is01 or 02 (temperature), LINK_01,
OPSS 01, or Setpoint Offset Al point
Default Vdue SETPTO0

High Humidity Setpoint

If the indoor air qudity isbeing monitored and Temp & Humidity Testis
St to Yes, use this decision to specify the maximum alowable return air
humidity before the | AQ control routineis disabled.

Allowable Entries 0.0 to 100.0 %RH
Default Vdue 99.0

High Humidity Sensor

If the indoor air qudity isbeing monitored and Temp & Humidity Testis
St to Yes, use this decision to specify the Al point that provides the return
ar humidity. When the High Humidity Sensor vaueis grester than the
High Humidity Setpoint, the IAQ control routine will be disabled. If this
point is not configured then its value will be set to 0.0%.

Allowable Entries Any vdid point name
Default Vdue POINTO

NTFC Algorithm

If Night Time Free Cooling will be performed or the damperswill modu-
latein either adrybulb or entha py type economizer operation, usethis
decison to specify the dgorithm that will determineif theoutsdeair is
auitable for cooling the space. If the outside ar is not suitable for cooling,
the submaster referenceis held to the configured Maximum Output Vaue.
By default NTFC is enabled. To disable, change the entry to NTFC_00.

Allowable Entries NTFC_nn,
wherennis00 or 01
Default Vdue NTFC 01

PID_Master_L oop

The master loop isaProportional Integral Derivative (PID) control loop
that calculates the submaster reference required to achieve the desired
Space temperature.



In Figure5-6 and Appendix A, Figure 17
Reference Output = Submaster Reference

Proportional Gain

Usethisdecison to enter the vaue that ismultiplied by the error
to produce the proportional term. Thevadueinthisdecison is
expressed in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vdue 10.0

Integral Gain

Usethisdecison to enter the vauethat ismultiplied by the error
and then added to the current integral term to produce the new
integral term. Thevaueinthisdecison isexpressed in units-
per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vaue 1.0

Derivative Gain

Usethisdecison to enter the value that is multiplied by the
current error minus the previous error to produce the derivative
term. Thevadueinthisdecison isexpressed in units-per-unit of
eror.

Allowable Entries -100.0 to 100.0
Default Vdue 0.0

Disabled Output Value
Usethisdecision to specify the Submaster Reference vaueto be
maintained when the space temperature sensor becomesinvaid

Allowable Entries -40.0t0 245.00F  (-40.0t0 118.3[CT)
Default Vdue 240.0 (115.6)

Minimum Output Value
Use this decision to specify the lowest allowable Submaster

Referencevdue.
Allowable Entries -40.0 to 245.0F (-40.0t0 118.3[C)
Default Vdue 40.0 (4.9
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Maximum Output Value
Usethis decision to specify the highest allowable Submaster

Referencevdue.

Allowable Entries -40.0 to 245.0F (-40.0to0 118.3[C)
Default Vaue 150.0 (65.6)

Starting Value

Use thisdecision to specify the Submaster Reference's starting
vaue when the PID Master Loop isenabled.

AllowableEntries ~ -40.0t0 245.0F  (-40.0 to 118.3[T)
Defalt Vaue 65.0 (18.3)

Block Iteration Rate
Use this decision to specify how often the PID Master Loop
cd culates the Submaster Reference.

Allowable Entries 1 to 300 seconds
Default Vaue 120

Mixed Air Temperature

Use this decision to specify the Al point that providesthe mixed air
temperature to thisagorithm. The submaster |oop controlsto the point
that you specify in thisdecison. If this point isnot configured then the
Submaster Reference value shall be set to the Disabled Output Vaue.

Allowable Entries Any vaid point name
Default Vadue POINTO

Submaster L oop

The submaster loop isa proportiona control loop that computes the
outsdeair, return air, and exhaust damper positions by comparing the
caculated submaster reference (mixed air temperature setpoint) to the
Mixed Air Temperature. The damper positionswill be controlled by the
Indoor Air Qudity control or the Submaster Loop (temperature control),
depending on whose caculated output vaueis higher. Unitsfor output
vaues are user-configurable.



Proportional Gain

Usethisdecision to specify the vauethat ismultiplied by the
error to produce the proportiona term. Thevauein thisdecison
isexpressed in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vaue -9.0

Disabled Output Value

Use this decision to specify the output to the dampers when the
Equipment Status Point is off or when the Mixed Air Tempera:
ture sensor isinvdid.

Allowable Entries -9999.9 t0 9999.9
Valid range based upon selected
display units.
Default Vdue 0.0

Minimum Output Value

Use this decision to specify the lowest dlowable output to the
outsdeair, return air, and exhaust dampers. During the unoccu-
pied sate, the Minimum Output Vaueisoverridden to 0, thus
alowing the dampersto fully close.

Allowable Entries -9999.9 t0 9999.9
Valid range based upon sdlected
disolay units.

Default Vdue 0.0

Maximum Output Value
Use thisdecision to specify the highest dlowable output to the
outsdeair, return air, and exhaust dampers.

Allowable Entries -9999.9 t0 9999.9
Valid range based upon selected
disolay units.

Default Vdue 100.0

Center Value
Use this decision to specify the output value appropriate for the
no error condition.

Allowable Entries -9999.9 to 9999.9
Valid range based upon selected display
units.

Default Vdue 30.0
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Block Iteration Rate
Usethisdecision to specify how often the submaster loop
caculates anew output vaue.

Allowable Entries 1to 5 seconds
Default Vdue 2

Indoor AQ Sensor PPM

If theindoor air quality isbeing monitored, use this decision to specify the
indoor air quality sensor. If this sensor is not configured then the Indoor
Air Quality output will be set to 0.0.

Allowable Entries Any vdid point name
Default Vdue POINTO

Outdoor AQ Sensor PPM
If Differentid Gasis configured to Yes, use this decision to specify the
outdoor air quality sensor.

Allowable Entries Any vdid point name
Default Vdue POINTO

Indoor Air Quality

Indoor Air Quality isaproportiona and integra control loop that com-
paresthe |AQ setpoint to the lAQ sensorsin order to compute the
return air, outsde air, and exhaust air damper positions. The damper
positionswill be controlled by the Indoor Air Qudity or the Submaster
L oop, depending on whose calculated output vaueis higher.

IAQ Setpoint PPM
Usethisdecision to specify the Indoor Air Qudity setpoint.

Allowable Entries 0 to 2000 PPM
Default Vdue 1000

Proportional Gain

Usethisdecison to enter the value that is multiplied by the error
to produce the proportional term. Thevaueinthisdecision is
expressed in units-per-unit of error.

Allowable Entries -1.00 to 1.00
Default Vdue 0.10



Integral Gain

Usethisdecison to enter the vaue that ismultiplied by the error
plusthe current integra term to produce the new integral term.
Thevaueinthisdecison isexpressed in units-per-unit of error.

Allowable Entries -1.00 to 1.00
Default Vdue 0.03

Temp & Humidity Test

Usethisdecison to disable the IAQ control routineif either the
Space temperature setpoint or High Humidity Setpoint is ex-
ceeded.

Allowable Entries No/Yes
Default Vdue No

Differential Gas

Usethisdecisontoindicateif the outsde air isbeing tested to
determineits suitability for use. If the Outdoor AQ Sensor vaue
(outsdear quaity sensor value) is greater than the Indoor AQ
Sensor value (indoor ar qudity vaue), the IAQ control routine
will be disabled.

Allowable Entries No/Yes
Default Vdue No

Minimum Output Value
Use this decision to specify the lowest dlowable output to the
mixed air damper for the |AQ control routine.

Allowable Entries -9999.9 to 9999.9 range based upon
selected display units.
Default Vdue 0.0

Maximum Output Value
Use thisdecision to specify the highest dlowable output to the
mixed air damper for the |AQ control routine.

Allowable Entries -9999.9 to 9999.9 range based upon
selected display units.
Default Vdue 50.0
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Maintenance Decisions

Power on Delay
Use this decision to specify the number of seconds the Controller must
walit to activate this algorithm after are-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0
Analog Output Point

Thisdecison displaysthe vaue of the AO point being controlled by this
agorithm. Thisvalueisnormally expressed as a percentage of full capac-
ity.
Vvdid Display -9999.9 to0 9999.9

Valid range based upon selected display units.

Equipment Status Point
Thisdecison displaysthe actual state of the equipment that determines
whether thisagorithm isenabled.

Vaid Dislay Off/On

Sensor Group/SPT Sensor
This decison displaysthe value of the single Al sensor (if chosen) or the
average of the Sensor Group (if chosen).

Vaid Display -40.00 to 245.00°F  (-40.00 to 118.30°C)

Occupied/Biased ?

This decision displays the current occupancy status based on the config-
ured datain the Time Schedule. If aTime Schedule has not been se-
lected, then the default mode will be Occupied and Yeswill be displayed.

Vdid Digolay No/Yes
High Humidity Sensor
Thisdecison displaysthe vaue of the return air humidity sensor being

monitored. If thisvalue exceeds the High Humidity Setpoint, the |AQ
control routinewill be disabled.

Vdid Display 0.00 to 100.00% RH



NTFC Active?

Thisdecison indicateswhen Night Time Free Cooling isactive. If the
NTFC w Enthalpy Check agorithm was not selected as part of the
configuration, Night Time Free Cooling will beinactive and No will be

displayed.
VdidDisplay No/Yes

NTFC Setpoint

This decision displays the space temperature setpoint provided by Night
Time Free Cooling, taking into account any Setpoint Offset , or by the
Setpoint Schedule

Vdid Display -50.00t0 255.00°F  (-45.6t0 123.9°C)

Outsde Enthalpy Good?

Thisdecision indicateswhen the outsde air is suitable for cooling. If the
vaue displayed in thisdecison is No, the submaster referenceismain-
tained a its configured maximum vaue.

VdidDisplay No/Yes

PID Master Loop

The PID Master Loop function cal culates the Sub master Reference
based on the configured PID gains and the current deviation from
setpoint. The caculated output is re-adjusted periodically to maintain the
desired setpoint.

InFigure 5-6 and Appendix A, Figure 17:
Setpoint = Setpoint Schedule
Sensor Input = Sensor Group/SPT Sensor

Reference Output
This decison digplays the calculated Submaster Referencethat is
used by the Submaster Loop to drive the Analog Output point.

Reference Output = (Proportional Term + Integra Term +
Derivative Term + Starting Value)

VdidDisplay -40.00 to 245.00°F
(-40.0t0 118.3°C)
clamped to Minimum and Maximum
Output Vaues
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Proportional Term
This decison displaysthe proportiona error term asit is calculated
by the PID equation.

Proportional Term = (Setpoint - Sensor Group/SPT Sensor) *
Proportional Term

Vaid Display -9999.9 to 9999.9
(-5555.5 t0 5555.5°C)

Integral Term

Thisdecison displaystheintegra error term asit is caculated by
the PID equation.

Integral Term = (Setpoint - Sensor Group/SPT Sensor) * Integral
Gain+ PreviousIntegral Term

Vaid Display -9999.9 to 9999.9
(-5555.5 t0 5555.5°C)

Derivative Term
Thisdecison displaysthe derivative error term asit is caculated by
the PID equation.

Derivative Term = (Current Error - Previous Error) * Derivative
Gan
Note: Error = (Setpoint - Sensor Group/SPT Sensor)
Vdid Display -9999.9 t0 9999.9
(-5555.5 10 5555.5°C)

Integrator Flags
Thisthree digit field displays the status for the PID Master Loop.

Left Hag 0=PID Active
1=PID Inactive (Disabled or Min/Max
Clamp)
Center Flag 0 = Integrator cdculating normaly
1 = Integrator has been reset
Right Hag 0= No Integrator Clamp
1 = Integrator Clamp Active
VdidDisplay 000to 111



Mixed Air CV Subm Ref

Thisdecison displaysthe vaue of the cal culated submaster reference
from the PID Magter Loop. Thisvaueis used with the Mixed Air
Temperature by the Submaster Loop. To override the submaster
reference, force this decision.

Vaid Display -40.00 to 245.00°F  (-40.0 to 118.3[T)

Mixed Air Temperature
This decison displaysthe value of the Al point that provides the mixed
ar temperature.

Vaid Display -40.00 to 245.00°F  (-40.0 to 118.3[T)

Submaster L oop

The P (proportiona) Submeaster Loop contralsto the difference between the
submeader reference and the Mixed Air Temperaiure. Thisloop executes
every two seconds (defaullt).

In Figure 5-6 and Appendix A, Figure 23:
Setpoint = Submaster Reference
Sensor Input = Mixed Air Temperature

Reference Output
This decison displays the calculated output that is used to
determine the agorithm's output point.

Reference Output = (Submaster Proportional Term + Submaster

Center Vaue)

Vdid Display -9999.9 to0 9999.9
Valid range based upon selected display
units.

Proportional Term
This decision displaysthe proportiona error term asitiscacu
lated by the submaster |oop.

Proportiona Term = (Submaster Reference - Mixed Air Tem
perature) * Submaster Proportiona Gain

Vdid Display -9999.9 to0 9999.9
Valid range based upon selected display
units.
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Submaster Flags
Thistwo-digit field displays the status of the Submaster Loop.

Left Digit 0 = Submaster Loop isActive
1 = Submaster Loop isInactive (Dis
abled or Clamped)
Right Digit 0=NoPID clamp
1=PID Clamp Active
VdidDigplay 00to11
Indoor AQ Sensor

Thisdecision displaysthe vaue of theindoor ar quaity in parts per
million (ppm).
Vdid Display -9999.9 t0 9999.9

Outdoor AQ Sensor

This decison displaysthe vaue of the outdoor air quaity in parts per
million (ppm).

Vvdid Digplay -9999.9 to 9999.9

IAQ Setpoint

Thisdecison displaysthe value of the configured indoor air quaity
setpoint in parts per million (ppm).

VdidDisplay 0.0to 2000.0

IAQ Quality
Thisfunction monitorsthe indoor air quality, and if desired, the outdoor
ar quality. Thisloop executes every minute.

Reference Output

This decison displays the cal culated output thet isused to
determine the dgorithm's output point vaue. The dgorithm's
output point value will be ether that of the Submaster Loop's
Reference Output or the value displayed in this decision, depend-
ing onwhichishigher.

Reference Output = (Proportiona Term + Integra Term)

Vvdid Diplay -9999.9 to 9999.9
Valid range based upon selected display
units.



Proportional Term

This decison digplaysthe proportiona error term asitiscalcu

lated by the IAQ Submaster Loop.

Proportiona Term = (IAQ Setpoint - IAQ Sensor) *
Proportional Gain

Vdid Display -9999.9 to0 9999.9
Valid range based upon selected display
units.

Integral Term

Thisdecison displaystheintegra error term asit is caculated by
the lAQ Submaster Loop.

Integral Term = (IAQ Setpoint - IAQ Sensor) * Integral Gain +
Previous Integral Term

VdidDisplay -9999.9 t0 9999.9
Valid range based upon selected display
units.

Clamp

This decison displays whether the | AQ control routineis being
clamped. The clamp is set whenever the output islessthan the
minimum output value or greater than the maximum output va ue.

Valid Diglay Off/On

Task Timer
This decision displays the number of remaining seconds before this
agorithm executes again. Thisagorithm will execute every second.

Vdid Digolay 0to 1 seconds
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AO—Permissive
Interlock

Typical Application

The AO Permissive Interlock algorithm overrides the value of an
Anaog Output point. The algorithm basesits decision on the current
state of the Discrete Control Point compared to a configured state or
the current value of the Analog Control Point compared to a setpoint.

Four AO Permissive Interlocks with no units are provided as system
tables and are made available after the factory software download.

If you configure the Control Point Type decision to be discrete and the
Discrete Control Point is equal to the configured Occupied or Unoccu-
pied Discrete State for the Persistence Time, the algorithm forces the
Anaog Output Point to the Override Vaue. When the Discrete
Control Point isno longer equal to the configured Occupied or Unoc-
cupied Discrete State for the Persistence Time, the algorithm sets the
Analog Output Point to automatic control.

If you configure the Control Point Type decision to be analog and the
Analog Control Point is higher or lower (based on the Occupied or
Unoccupied Analog Test decision) than the configured low setpoint for
the Persistence Time, the agorithm forces the Analog Output Point to
the Override Vaue. If thiscondition is not true applying the config-
ured Hysteresis for the Persistence Time, the algorithm sets the Analog
Output Point to automatic control.

The agorithm supports two levels of forcing (Force Precedence) to
enable the user to configure two Permissive Interlocks to control the
same point. The Force Precedence value indicates whether the algo-
rithm has high (Control) or low (BEST) precedence over the controlled

point.

The Time Schedule indicates the current occupancy mode for this
algorithm. The occupancy mode defines when the controller isusing
the occupied or unoccupied setpoint and indicates the test conditions
used to override the point. If a Time scheduleis not configured for this
algorithm, the algorithm will default to the occupied state.

The AO Permissive Interlock algorithm will be preset to no analog
engineering units for the control sensors, and for the output point.

This algorithm can be used to control apreheat coil’ stwo-way steam
valve. For example, when the outside air temperature is above 38°F,
the valve would be forced closed. When the outside air temperatureis
below 38°F, the force would be removed so that the valve could be
modulated to maintain a45°F setpoint.



List of Configuration

Decisions

List of Maintenance
Decisions

Thefollowing decisions are applicable to this agorithm.

Analog Output Point
Time Schedule
Occupied Setpoint
Unoccupied Setpoint
Permissive Interlock
Control Point Type
Occ Discrete State

Unocc Discrete State

Occ Anaog Test
Unocc Analog Test
Override Value
Hysteress
Persstence Time
Force Precedence
Analog Control Point
Discrete Control Point
Power on Delay

The following maintenance decisions are applicable to this algorithm.

Analog Output Point
Occupied?
Permissive Interlock
Reference Output
Perm Interlock Flag
Conditional
Modified Setpoint
Persistence Timer
Force Precedence
Analog Control Point
Discrete Control Point
Task Timer
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Figure 5-7
AO—Permissive Interlock
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Configuration
Decisions

Analog Output Point

Use this decision to specify the AO point that will be overridden when
the test conditions have been met for the configured Persistence Time.
Valid entry isrequired for the algorithm to operate.

Allowable Entries Any valid point name
Default Value POINTO

Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy state for this algorithm. 1f you do not specify a Time
Schedule in this decision, the algorithm will assumeto bein the
occupied state.

Application Note: Usethe same Time Schedule for al agorithms that
control acommon air handler.

Allowable Entries OCCPCnn, wherenn =01 t0 99, or LINK_01
Note: 01 to 08 are default local schedules
and 65 to 99 are global schedules.

Default Vaue OCCPC00

Occupied Setpoint

If the Control Point Type decision is set to Analog, use this decision to
specify the Occupied Setpoint (no units) that provides the occupied
setpoint to which the controlling point will be compared.

Allowable Entries -9999.9 t0 9999.9
Default Vaue 0.0

Unoccupied Setpoint

If the Control Point Type decision is set to Analog, use this decision to
specify the Unoccupied Setpoint (no units) that provides the unoccu-
pied setpoint to which the controlling point will be compared.

Allowable Entries -9999.9 t0 9999.9
Default Vaue 0.0
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Permissive I nterlock

Permissive Interlock determinesif the Analog Output Point should be
forced to the configured override value when the input conditions are
met.

Control Point Type
Use this decision to define whether the Control Point is
an analog or discrete type point.

Allowable Entries Anaog/Discrete
Default Value Andog

Occ Discrete State

If the Control Point Type is discrete, use this decision to define the
input state when the Time Schedule is occupied that will cause the
Analog Output Point to be overridden.

Allowable Entries Off/On
Default Vaue On

Unocc Discrete State

If the Control Point Type is discrete, use this decision to define the
input state when the Time Schedule is unoccupied that will cause
the Analog Output Point to be overridden.

Allowable Entries Off/On
Default Vaue Off
Occ Analog Test

If the Control Point Typeisanalog, use thisdecision to indicate if
the Analog Control Point must be higher or lower than the occu-
pied low setpoint in order to override the Analog Output Point.

Allowable Entries Low/High
Default Value High
Unocc Analog Test

If the Control Point Typeisanalog, use thisdecision to indicate if
the Analog Control Point must be higher or lower than the unoccu-
pied low setpoint in order to override the Analog Output Point.

Allowable Entries Low/High
Default Value Low



Override Value

Use this decision to specify the vaue to which the Analog Output
Point is forced when the proper input condition for the configured
Persstence Time exists.

Allowable Entries -9999.9 t0 9999.9 (No units assigned)
Default Value 0.0
Hysteresis

If the Control Point Type isanalog, use this decision to specify the
value above or below the setpoint (based upon the anal og test) that
the Analog Control Point must be before the override is released.

Allowable Entries 0.0t0 9999.9
Default Vaue 1.0

Persistence Time

Use this decision to indicate how long the input condition must
exist before the Analog Output Point is overridden or how long the
input condition must not exist before the Analog Output Point is
returned to automatic control.

Allowable Entries 0 to 3600 seconds
Default Vaue 30
Force Precedence

Use this decision to configure the Force Precedence for the Permis-
sive Interlock algorithm: Low (BEST) or High (Control).

Note: If two permissive interlocks are used, each must have a
different force precedence state.

Allowable Entries Low/High
Default Value Low

Analog Control Point

Use this decision to configure the analog point that the algorithm tests
to determineif the Analog Output Point should be overridden. If this

decision is not configured, the Analog Control Point valueis set to 0.0
and the algorithm is disabled.

Allowable Entries Any vaid point name
Default Value POINTO
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Maintenance Decisions

Discrete Control Point

Use this decision to configure the discrete point that the algorithm tests
to determine if the Analog Output Point should be overridden. If this
decision is not configured, the Discrete Control Point state is set to Off
and the algorithm is disabled.

Allowable Entries Any valid point name
Default Value POINTO

Power on Delay
Use this decision to specify the number of seconds the Controller must
walit to activate this algorithm after are-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Analog Output Point
This decision displays the output value of the AO point being con-
trolled by this agorithm.

Valid Display -9999.9 t0 9999.9 (no units assigned)

Occupied ?

This decision displays the current occupancy status based on the
configured datain the Time Schedule. If a Time Schedule has not
been selected, then the default mode will be Yes.

Valid Display No/Yes

Permissive I nterlock

Thisfunction determinesif a configured condition has occurred, and if
s0, the Output point is overridden and set equal to the Reference
Output, until the causal condition no longer exists.

Reference Output
This decision displays the configured Override Vauewhenitis
applied to the Analog Output Point.

vaid Display ~ -9999.9 to 9999.9

Perm Interlock Flag
This decision indicates whether Permissive Interlock isin effect.

Vadid Display False/True



Conditional
This decision displays the current analog conditiona value (High
or Low) based on the Occupancy state.

Valid Display Low/High

Modified Setpoint

This decision displays the modified Setpoint Value that is currently
being used to compare with the Analog Control point. It includesa
configured hysteresis, and alows for the conditional check being
performed (High or Low). Thisvauewill be 0O if the Control

Point Typeisdiscrete.

Valid Display -9999.9 t0 9999.9

Persistence Timer
This decision displays how much time isleft before the Permissive
Interlock condition will take effect.

Valid Display 0 to 3600 seconds

For ce Precedence
This decision displays the configured Force Precedence used by the
Permissive Interlock algorithm to control (override) the output

point.

Vaid Display Low/High

Setpoint Limit
This decision displays the setpoint that is being compared to determine if
the Permissve Interlock condition will take effect.

valid Display -9999.9 to 9999.9

Analog Control Point

This decision displays the value of the configured Analog Point which
is being used to determine when the Permissive Interlock will occur
when the Control Point Typeis anaog.

valid Display -9999.9 to 9999.9

Discrete Control Point

This decision displays the value of the configured Discrete Point which
is being used to determine when the Permissive Interlock will occur
when the Control Point Typeisdiscrete.

Vaid Display Off/On
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Task Timer

This decision displays the number of remaining seconds before this
algorithm executes again. This agorithm will execute every five
seconds.

Vaid Display 0to 5 seconds
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AO—Slave Point

An AO slave point can be controlled by aPermissivelnterlock. It has
no control algorithm of itsown.

AnAQO slavepoint can also be controlled asaNetwork Output point
of another controller.

If the Analog Output Point isforced, theforced val uetakes precedence
over any algorithm asthe Analog Output value.

A slavepoint hasno a gorithm configuration or maintenancedecisions.
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DO—Analog
Comparison

Typical Application

The DO Anaog Comparison agorithm compares the lowest and highest
control sensor vauesto the configured low and high setpoints. This
agorithm can function with asingle Control Sensor or a Sensor Group
with multiple sensors. In the case of asingle Control Sensor the lowest
and highest Control Sensor values are the same. If either low or high
sensor value is outside of the setpoint range, the output point is com-
manded on. When both sensors are within the region bordered by low
setpoint plus hysteresis and high setpoint minus hysteresis, the output point
iscommanded off.

If the Discrete Output Point is forced, the forced va ue takes precedence
over the dgorithm as the Discrete Output vaue.

The Time Schedule indicates the current occupancy mode for thisalgo-
rithm. The occupancy mode defines when the controller isusing the
occupied or unoccupied setpoints.

The Setpoint Schedule dlows you to configure high and low setpointsfor
both occupied and unoccupied states.

The DO Andog Comparison agorithm alows any engineering unitsfor the
control sensors. The algorithm's output discrete units are the same asthe
units for the Discrete Output Point.

Y ou can use thisadgorithm to start ahot water pump when the outside air
temperature is below 50°F and stop the pump when the outside air
temperatureis above 51°F.



Listof Configuration
Decisions

List of Maintenance
Decisions

Time Schedule
Setpoint Schedule
Andog

Hyderess

Block Iteration Rate
Power on Delay

Discrete Output Point
Sensor Group/SPT Sensor
Low Control Sensor
High Control Sensor
Occupied?
Andog
Reference Output
Hyderess
Low Setpoint
High Setpoint
Low Sensor Region
High Sensor Region
Task Timer
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Figure 5-8
DO—Analog Comparison

DO - Analog Comparison
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Configuration
Decisions

Control/Sensor Group

Use this decision to specify the Control Sensor or Sensor Group that is
providing the low and high control input. Default Sensor Group usageis
disabled for thisagorithm. That is, if the SNSGRnn nameis entered then
it shdl providethe low and high control inputs. If this point is not config-
ured then the output point will be commanded Off.

Allowable Entries Any vaid Sensor Group hame or point name or
LINK_O1.

Default Vdue SNSGRO0
where 00 represents an invalid group number

Time Schedule

Usethis decision to specify the Time Schedule that determinesthe
occupancy modefor thisagorithm. 1f you do not specify a Time Sched-
ulein thisdecison, the agorithm defaults to the occupied Sate.

Allowable Entries OCCPCnn
wherennisfrom 01to 99 or LINK_01

Note: 01 to 08 are default local schedules and 65 to 99 are globa
schedules.

Default Vaue OCCPCO00
where 00 represents an invaid schedule number

Setpoint Schedule

Use this decision to specify the Setpoint Schedule that providesthe
occupied and unoccupied setpoints for thisagorithm. If thisdecison
does not contain avaid Setpoint Schedule name the defaultslisted in
Appendix B will be utilized.

Allowable Entries SETPTnn
wherennisfrom 01 to 04, LINK 01,
OPSS 01 or Setpoint Offset Al point
Default Vdue SETPTO00
where 00 represents an invaid schedule number
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Maintenance Decisions

Analog
Anaog controls adiscrete output by comparing the highest and lowest
space sensor vaues to the configured setpoint vaues.

Hysteresis
Use thisdecision to specify the amount that is added to the low
setpoint and subtracted from the high setpoint to create the ranges

for turning the point off.

Allowable Entries 0.0t0 9999.9 vadlid range is based on the
selected display units

Default Vdue 1.0

Block Iteration Rate
Use this decision to specify how often the input conditions are
checked to determineif the output state must change.

Allowable Entries 60 to 900 seconds
Default Vaue 120

Power on Delay
Use this decision to specify the number of seconds the Controller must
walt to activate this algorithm after are-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Discrete Output Point
Thisdecison displaysthe actud state of the DO point being controlled by
thisagorithm.

VdidDisplay Actud discrete text of the Discrete Output point
Sensor Group/SPT Sensor

Thisdecison displays ether the value of the single Al sensor or the aver-
age vaue of the sensor group.

VdidDisplay -40.0 to 245.0°F (-40.0t0 118.3°C)



L ow Control Sensor
This decison displaysthe value of the sngle sensor or the lowest of the
sensor group, depending on which is selected.

VdidDisplay -9999.9 to 9999.9 range based upon selected
disolay units

High Control Sensor
Thisdecison displaysthe vaue of the single sensor or the highest of the
sensor group, depending on which is selected.

VdidDisplay -9999.9 to 9999.9 range based upon selected
digolay units

Occupied ?

This decison displays the current occupancy mode based on the configured
datain the Time Schedule. If aTime Schedule has not been sdlected, the
default mode will be Yes.

VdidDisplay No/Yes

Analog
Analog displays the current controlling setpoint data and Sensor Regions,
based on the occupancy mode.

Reference Output

This decison displaysthe caculated output state that is used to
drive the Discrete Output Point.

Vdid Display Fase/True

Hysteresis

Thisdecison displays the amount that is added to the low setpoint
and subtracted from the high setpoint.

VdidDisplay 0.0 t0 9999.9 units range based upon
selected diplay units
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L ow Setpoint

Thisdecision displaysthe low setpoint value, excluding Hysteress.
If the Low Control Sensor fallsbelow thisvaue, the Discrete
Output Point will be commanded on.

Vdid Digolay -9999.9 t0 9999.9 range based upon
selected diplay units

High Setpoint

Thisdecision displays the High Setpoint value, excluding Hyster-
ess. If the High Control Sensor exceedsthisvaue, the Discrete
Output Point will be commanded on.

Vdid Digolay -9999.9 t0 9999.9 range based upon
selected display units

L ow Sensor Region

Thisdecison displays the temperature region of the single Al
sensor or the lowest of the Sensor Group, depending on which is
selected, where the regions are defined asfollows, with O dis-
played when the dgorithmisinactive.

Low Setpoint _l | | l— High Setpoint
Low Setpoint + Hysteresis High Setpoint - Hysteresis

1) () ® 4) ®)

Vdid Digolay Oto5

High Sensor Region

This decison displays the temperature region of the single Al
sensor or the highest of the Sensor Group, depending on whichis
selected, where the regions are defined above, with O displayed
when the agorithmisinactive.

Vdid Digolay 0to5

Task Timer
This decison displays the number of seconds remaining before the algo-
rithm executes again. Thisagorithm will execute every 60 seconds.

Vdid Digolay 0 to 60 seconds



DO—Electric
Heat CV

The DO Electric Heat CV agorithm controls up to eight stages of dlectric
heat in acongtant volume system.

The Electric Heat CV dgorithm usesaPID (Proportiond Integra
Derivative) Master Loop to control the output stages. The PID Master
Loop cdculates the percent of heating capacity required to maintain the
desired space temperature setpoint. The PID Master Loop calculates
the required number of output stages by obtaining the space temperature
from the Sensor Group/SPT Sensor and comparing it to the low tem-
perature setpoint configured in the Setpoint Schedule. The Sensor Group
by default, utilizesits sensor select function to obtain the space tempera-
ture sensor value. The space temperature setpoint isincreased by the
Heseting Setpoint Offset when dehumidification is being performed. The
dages are activated sequentialy, dlowing for aconfigured delay time
between each stage. Once astageisactivated, it will not be de-activated
until the cal culated number of stages has decreased by afull stage. This
hysteress prevents short cycling of stlages. Whilethetime delay of a
newly activated stageis active, that iswhile waiting for it to have an effect
on the controlled space temperature, the agorithm clampsthe PID
Master Loop integrator at its current vaue.

If the Equipment Status Point is off, al stages of electric heat are turned
off. If the Sensor Group Statusisinvalid, the PID Master Loop setsthe
output to the Disabled Output Vaue. If the Duct Temperature input
exceeds the configured Duct High Limit, the PID Master Loop setsthe
output to the Minimum Output Vaue.

If the Discrete Output Point isforced, the forced va ue takes precedence
over the agorithm asthe Discrete Output vaue, but the algorithm will not
be effected.

The Time Schedule indicates the current occupancy mode for thisago-
rithm. The occupancy mode defines when the controller isusing the
occupied or unoccupied setpoints.

The Setpoint Schedule dlows you to configure high and low space
temperature setpoints for both occupied and unoccupied states. The
agorithm usesthelow setpoint.

The DO Electric Heat CV dgorithm limits engineering unitsfor the

control sensorsto humidity and temperature. The agorithm's output
discrete units are the same as the unitsfor the Discrete Output Point.
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Note that the Discrete Output Point thet is controlling the first stage of
electric heating has been specified asthe default for the dgorithm, that is,
it isthe point whose agorithm is now being configured.

Typical Application Y ou can use thisagorithm to control up to eight stages of dectric heat in
acongtant volume system.

List of Configuration Discrete Output Point 2
Decisions Discrete Output Point 3
Discrete Output Point 4
Discrete Output Point 5
Discrete Output Point 6
Discrete Output Point 7
Discrete Output Point 8
Equipment Status Point
Sensor Group/SPT Sensor
Time Schedule
Setpoint Schedule
High Humidity Switch
Humidity Setpoint
High Humidity Sensor
Duct Temperature
Duct High Limit
PID Master Loop
Proportiond Gain
Integrd Gain
DeivaiveGan
Disabled Output Vaue
Minimum Output Vdue
Maximum Output Vaue
Sating Vdue
Block Iteration Rate
Heating Setpoint Offset
Staging Control
Tota Number of Stages
OnTimeDday
Off TimeDday
Power on Delay
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List of Maintenance
Decisions

Discrete Output Point 1
Discrete Output Point 2
Discrete Output Point 3
Discrete Output Point 4
Discrete Output Point 5
Discrete Output Point 6
Discrete Output Point 7
Discrete Output Point 8
Equipment Status Point
Sensor Group/SPT Sensor
Occupied/Biased?
High Humidity Switch
High Humidity Setpoint
High Humidity Sensor
Duct Temperature
Duct High Limit
PID_Master_Loop
Reference Output
Proportiond Term
Integra Term
Deivative Term
Integrator Flags
Setpoint Schedule
Staging Control
Number of Stages
Requested Stages
DdtaStages
Delay Timer
PID Integrator Clamp
Task Timer
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Figure 5-9
DO—Electric Heat CV

DO - Electric HeatCV
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Configuration
Decisions

Discrete Output Point 2
Y ou must configure this decision to specify the DO point that is control-
ling the second stage of eectric heating.

Allowable Entries Any vdid point name
Default Vdue POINTO

Discrete Output Point 3
Use thisdecision to specify the DO point that is controlling the third stage
of eectric heating.

Allowable Entries Any vaid point name
Default Vadue POINTO

Discrete Output Point 4
Usethis decison to specify the DO point that is controlling the fourth
stage of eectric heating.

Allowable Entries Any vdid point name
Default Vdue POINTO

Discrete Output Point 5
Usethis decison to specify the DO point that is controlling the fifth stage
of eectric heating.

Allowable Entries Any vaid point name
Default Vadue POINTO

Discrete Output Point 6
Usethis decision to specify the DO point that is controlling the sixth stage
of eectric heating.

Allowable Entries Any vdid point name
Default Vdue POINTO

Discrete Output Point 7
Usethis decision to specify the DO point that is controlling the seventh
stage of eectric hesting.

Allowable Entries Any vdid point name
Default Vdue POINTO
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Discrete Output Point 8
Usethis decision to specify the DO point that is controlling the eighth
stage of eectric hesting.

Allowable Entries Any vdid point name
Default Vdue POINTO

Equipment Status Point

Y ou must configure this decision to specify the Discrete point that pro-
videsthe on/off status of the equipment. 1f thispoint is not configured or
the sate is Off, then al stages of dectric heat shall be turned off.

Allowable Entries Any vdid point name
Default Vdue POINTO

Sensor Group/SPT Sensor

Y ou must configure this decision to specify the Sensor Group or SPT
sensor that is providing the space temperature inputs. I this point is not
configured then the PID Master Loop output will be set to the PID
Disabled Output vaue.

Note:  Usethe same Sensor Group or SPT Sensor for dl agorithms
that control acommon air handler.

Allowable Entries Any vaid Sensor Group hame or point name or
LINK_01

Default Vdue SNSGRO0
where 00 represents an invalid group number

Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy mode for thisalgorithm. 1f you do not specify a Time Sched-
ulein thisdecison, the agorithm defaults to the occupied sate.

Note:  Usethe same Time Schedulefor dl adgorithmsthat control
acommon ar handler.

Allowable Entries OCCPCnn
where xx isfrom 01 to 99, LINK_01, or

OPSS 01
Note: 01 to 08 are default local schedules and 65 to 99 are globa
schedules.
Default Vdue OCCPCO00



Setpoint Schedule

Y ou must configure this decision to specify the Setpoint Schedule (tem-
perature type) that provides the occupied and unoccupied setpoints. If
this decision does not contain avalid Setpoint Schedule name then the
defaultslisted in Appendix B will be utilized.

Note:  Usethe same Setpoint Schedulefor dl dgorithmsthat control
acommon air handler.

Allowable Entries SETPTNnn
where nn is 01 to 02 (temperature), LINK_01,
OPSS 01, or Setpoint Offset Al point
Default Vdue SETPTO00

High Humidity Switch

If the equipment is performing dehumidification, usethisdecison to
specify the DI point that indicates when dehumidification isneeded. The
agorithm can use aHigh Humidity Switch or High Humidity Sensor to
determineif dehumidification isneeded. If naither is configured then the
Heseting Setpoint Offset will not be applied during dehumidification.

Note: If rehest is being performed, the schedule specified here should
be the same one that is specified in the associated Heating CV

agorithm.
Allowable Entries Any vdid point name
Default Vdue POINT O
Humidity Setpoint

If thear handler is performing dehumidification, usethisdecison to
specify the Setpoint Schedule that provides the humidity setpoint for this
agorithm.

Note: If dehumidification isbeing performed, the schedulethat is
specified here should be the same one that is specified in the
associated Heating CV dgorithm.

Allowable Entries SETPTnn where nn is 03 (humidity)
Default Vdue SETPTO0
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High Humidity Sensor

If thear handler is performing dehumidification, usethisdecison to Specify
the Al point thet providesthe space or return air humidity sensor being
monitored. Dehumidificationisrequired if the High Humidity Sensor vaueis
grester than the high setpoint from Humidity Setpoint schedule. If this point
isnot configured, then its value will be set to 0.0%.

Note: If reheat isbeing performed, the sensor specified here should
be the same one that is specified in the associated Cooling CV

agorithm.
Allowable Entries Any vdid point name
Default Vdue POINTO
Duct Temperature

Use thisdecision to specify the Al point that is used as a safety to
prevent the duct temperature from exceeding the Duct High Limit. If this
point is not configured then the value will be set to 0.0°F.

Allowable Entries Any vaid point name
Default Vdue POINTO

Duct High Limit
Use this decision to specify amaximum duct temperature before the PID
Master Loop output is clamped to the Minimum Output Vaue.

AllowableErtries  80.00 to 245.00°F  (26.7 to 118.3°C)
Defalt Vaue 150.00 (65.6)

PID Master Loop

The magter loop isaProportional Integral Derivative (PID) control loop
that calculates the percent of heating stages required to achieve the
desired setpoint.

Proportional Gain

Usethisdecison to enter the vauethat ismultiplied by the error
to produce the proportional term. Thevaueinthisdecison is
expressed in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vaue 5.0



Integral Gain

Usethisdecison to enter the vaue that is multiplied by the error plusthe
current integra term to produce the new integra term. Thevadueinthis
decison isexpressed in units-per-unit of error per unit of time.

Allowable Entries -100.0 to 100.0
Default Vaue 0.4

Derivative Gain

Usethisdecison to enter the value that is multiplied by the current error
minusthe previous error to produce the derivativeterm. Thevadueinthis
decisonisexpressed in units-per-unit of detaerror.

Allowable Entries -100.0 to 100.0
Default Vaue 0.0

Disabled Output Value
Use this decision to specify the percent of stage requested when the equip-
ment is off, or the SPT sensor becomesinvdid.

Note: Thisdecision should aways be set to 0.0%.

Allowable Entries 0.0to 100.0%
Default Vdue 0.0

Minimum Output Value

Usethis decison to specify the minimum percent of stagesthat will
awaysbeactivated. The output will equd thisvaueif the Duct
Temperature exceeds the High Duct Limit.

Allowable Entries 0.0to 100.0%
Default Vaue 0.0

Maximum Output Value
Use this decision to specify the maximum percent of stages that can be
activated.

Allowable Entries 0.0to 100.0%
Default Vaue 100.0
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Starting Value
Use this decision to specify the percent of stagesthat will be activated when
the PID Master Loop is enabled by the Equipment Status Point.

Allowable Entries 0to 100.0%
Default Vdue 0.0

Block Iteration Rate
Thevaduein this decison indicates how often the PID Master Loop cacu-
lates the percentage of heating stages.

Allowable Entries 10 to 300 seconds
Default Vdue 30

Heating Setpoint Offset
If the system is performing dehumidification, use this decison to specify how much
the space temperature setpoint is offset during dehumidification.

Allowable Entries -10.00 to 10.00°"F (-5.5 to 5.6"C)
Default Vdue 3.00 (1.7

Staging Control

Staging Control starts and stops up to eight discrete stages of eectric heating based
on the PID Master Loop Reference Output, whose vaue can range from 0 to
100%. 'Y ou can configure the minimum time between starting and stopping stages.

Total Number of Stages
Y ou must configure this decision to specify the number of discrete stages of
electric heeting the dgorithm will control.

Allowable Entries 1to 8
Default Vaue 8

On Time Delay

Usethisdecison to specify the minimum time delay between the sarting of
gtages. Thisvalue should represent the time required by anewly activated
stage to have its effect on the space temperature.

Allowable Entries 0 to 30 minutes
Default Vdue 1



Off Time Delay

Use this decision to specify the minimum time delay between the
stopping of stages. Thisvaue should represent the time from
when the algorithm stops the stage to the time there is an effect
on the controlled space temperature.

Allowable Entries 0 to 30 minutes
Default Vdue 0

Power on Delay
Usethisdecision to specify the number of secondsthe Universal Con-
troller must wait to activate this algorithm after a power re-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vdue 0

Maintenance Decisions  Discrete Output Point 1
Thisdecison displaysthe vaue of the point controlling the first stage of
electric heating.

Vdid Display Actual discretetext of Discrete Output Point 1

Discrete Output Point 2
Thisdecision displaysthe vaue of the point controlling the second stage
of eectric heating.

Vdid Display Actual discretetext of Discrete Output Point 1

Discrete Output Point 3
Thisdecison displaysthe vaue of the point controlling the third stage of
electric heating.

Vdid Digolay Actud discrete text of Discrete Output Point 1

Discrete Output Point 4
Thisdecision displaysthe vaue of the point controlling the fourth stage of
electric heating.

Vdid Display Actual discretetext of Discrete Output Point 1
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Discrete Output Point 5
Thisdecison digplaysthe vaue of the point controlling the fifth stage of
electric heating.

Vdid Display Actud discretetext of Discrete Output Point 1

Discrete Output Point 6
Thisdecison displaysthe vaue of the point contralling the fifth stage of
electric heating.

Vdid Display Actud discretetext of Discrete Output Point 1
Discrete Output Point 7

Thisdecison digplaysthe vaue of the point controlling the fifth stage of
electric heating.

Vdid Display Actud discretetext of Discrete Output Point 1

Discrete Output Point 8
Thisdecison displaysthe vaue of the point contralling the fifth stage of
electric heating.

Vdid Display Actud discretetext of Discrete Output Point 1
Equipment Status Point

Thisdecison displaysthe actua state of the air equipment, which deter-
mineswhether thisagorithm isenabled.

Vdid Display Off/On (Off=0, On=1)
Sensor Group/SPT Sensor

Thisdecison displaysthe value of the single Al sensor (if chosen) or the
lowest sensor in the sensor group (if chosen).

Vvdid Digplay -40.00 to 245.00°F -40.00 to 118.33°C)
Occupied/Biased ?
This decision displays the current occupancy mode based on the config-

ured datain the Time Schedule. If a Time Schedule has not been se-
lected, then the default mode will be Yes.

Vdid Display No/Yes



High Humidity Switch

Thisdecison displaysthe vaue of the high humidity switch sensor being
monitored. If thisdecison isnot configured, thisvauewill default to the
Off state.

Vaid Dislay Off/on

High Humidity Setpoint

Thisdecison displays the high humidity setpoint for thisagorithm. If the
decison was not configured, thisvalue will default to 99% RH, which will
prevent any dehumidification. The agorithm usesthe occupied high
setpoint from the High Humidity schedule.

Vaid Display 0.00 to 100.00% RH

High Humidity Sensor

This decison displaysthe value of the space or return air humidity sensor
being monitored. Dehumidification isrequired only if thisvaue exceeds
the High Humidity Setpoint.

Vaid Display 0.00 to 100.00% RH

Duct Temperature
This decision displays the duct temperature sensor value used as a safety
valueto prevent exessve duct temperatures.

Vaid Display -40.00 to 245.00°F (-40.00 to 118.3°C)

Duct High Limit

This decison displays the maximum duct temperature, thet, if exceeded,
will causethe PID Master Loop output to clamp to the minimum output
vaue

Vaid Display -80.00t0 245.00°F  (26.6 t0 118.3°C)

PID_Master L oop

The PID Master Loop function calculates the desired % of heating
capacity based on the configured PID gains and the current deviation
from setpoint. The calculated output isre-adjusted periodicaly to
maintain the desired setpoint.
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In Figure 5-8 and Appendix A Figure 17,
Setpoint = Setpoint Schedule, Sensor Input = Sensor Group/SPT Sensor

Reference Output
This decision displays the calculated output that is used to deter
mine the percentage of Discrete Output Points required.

Reference Output = (Proportional Term + Integra Term +

Derivative Term + Starting Vaue)
Vdid Digolay 0 to 100%, clamped to Minimum and
Maximum Output Vaues

Proportional Term
This decison displaysthe proportiona error term asitiscacu
lated by the PID equation.

Proportional Term = (Setpoint - Sensor Group/SPT Sensor) *
Proportiond Gain

Vvdid Display -9999.9 to 9999.9%

Integral Term
Thisdecison displaystheintegra error term asit is caculated by
the PID equation.

Integral Term = ((Setpoint - Sensor Group/SPT Sensor) *
Integrd Gain)+ Previous Integral Term)

Vdid Display -9999.9 to 9999.9%

Derivative Term
Thisdecison displaysthe derivative error term asit is caculated
by the PID equation.

Proportiona Term = (Current Error - Previous Error) * Deriva
tiveGan

Note: Error = (Setpoint Schedule - Sensor Group/SPT Sensor)
vdid Digplay -9999.9 to 9999.9%



Integrator Flags
Thisthree-digit field displays the status of the PID Master Loop.

Left Digit 0=PID Active
1 =PID Inactive (Disabled or Min/Max
Clamp)
Center Digit 0 = Integrator caculating normaly
Right Digit 0= No Integrator clamp

1 = Integrator clamp active
Vdid Display 000 to 101

Setpoint Schedule

This decision displays the low space temperature setpoint from the
configured Setpoint Schedule. The occupancy mode istaken into
account when thisvaue is determined.

Vaid Display -50.00 to 255.00°F (-45.6 to 123.9°C)

Staging Control
Thisfunction starts and stops up to eight stages of electric heating. The
control is based on the reference output from the PID Master Loop.

Number of Stages
This decison displays the number of stagesthat are currently on.

Vdid Digolay Oto 8

Requested Stages

Thisdecision displays the number of stagesthat the dgorithm
requestson. The number is determined by percent of stages
requested from the PID Master Loop in relation to the configured
Tota Number of Stages.

Vdid Digolay Oto 8

Delta Stages

This decision displays the difference between the Number of
Stages from the number of Requested Stages.

Vdid Displ Oto 8
id Display (o) 103
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Delay Timer
This decision digplays the number of minutesthat must elgpse
before another stage can be started or stopped.

Vdid Digolay 0 to 30 minutes
PID Integrator Clamp
This decison displays whether or not the PID Clamp is currently
in effect for the staging control function.
Vdid Display Off/On
Task Timer
This decison displays the number of remaining seconds beforethis
agorithm executes again. Thisagorithm will execute every ten seconds.

Vdid Digolay 0 to 10 seconds



DO—Enthalpy
Comparison

Typical Application

List of Configuration
Decisions

TheDO Enthal py Comparisona gorithm comparesval uesfromtwoair
streamsandindicatesif theoutsideair issuitablefor conditioningthe
space.

This algorithm performs up to three checks to determineif the air is
suitable for conditioning the space. The checks are performed in the
following order:

OA Enthalpy compared to Max Outside Air Enthal py
OAT compared to RAT
OA Enthalpy compared to RA Enthalpy

If theDiscrete Output Pointisforced, theforced valuetakesprecedence
over thealgorithmastheDiscreteOutput val ue.

TheDO Entha py Comparisona gorithmlimitsengineeringunitsfor the
control sensorsto RH, dewpoint andtemperature. Theal gorithm'soutput
unitsarethesameastheunitsfor theDiscrete Output Point. TheOutside
Air Temperatureandeither theOutside Air Dewpoint or ReturnAir
Humidity must beavailabletocalculate OA Enthalpy, or el sethea go-
rithmusesthevalueintheDefault OA Entha py decision.

Thisalgorithmnormally controlsadiscreteoutput point basedonan
anaog (heat content) comparison of two airstreams: i.e., outside
and return air. The discrete output point may be used to drive a
relay or solenoid air valve as required to accomplish enthal py
switch-over of dampers.

OutsideAir Temperature
ReturnAir Temperature
OutsdeAirHumidity
ReturnAir Humidity
OutsideAir Dewpoint
Enthal py Comparison
Default OA Enthd py
DefaultRA Enthapy
MaximumOA Entha py
PoweronDelay
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Figure5-10

DO—Enthalpy Comparison
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List of Maintenance DiscreteOutput Point
Decisions OutsideAir Temperature
ReturnAir Temperature
OutsdeAirHumidity
ReturnAirHumidity
OutsideAir Dewpoint
Enthal py Comparison
ReferenceOutput
OA Enthalpy
RA Enthdpy
OAT>RAT?
Task Timer

Configuration OutsideAir Temperature

Decisions Usethisdecisiontospecify theAl pointthat providestheoutsideair
temperaturetothealgorithm. If theAl pointisnot available, thealgo-
rithmusesthevaueintheDefault OA Enthal py decision.

Allowable Entries  Any valid point name
Default Value POINTO

Return Air Temperature

Usethisdecisionto specify theAl point that providesthereturnair
temperaturetothisalgorithm. If the Al pointisnot avail able, thealgo-
rithmusesthevalueintheDefault RA Enthal py decision.

Allowable Entries  Any valid point name
Default Value POINTO

Outside Air Humidity

This decision defines the Al point that provides the outside air
humidity totheal gorithm. I1f theAl pointisnot available, thealgorithm
usesOutsideAir Dewpoint or el sethevalueintheDefault OA Enthal py
decision.

Allowable Entries  Any valid point name
Default Value POINTO

Return Air Humidity

Usethisdecisiontospecify theAl point that providestherel ativehumid-
ity of thereturnair tothisalgorithm. If theAl pointisnot available, the
algorithmusestheva ueintheDefault RA Enthal py decision.
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AllowableEntries Anyvalidpointname
DefaultVaue POINTO

OutsideAir Dewpoint

If anOutside Air Humidity sensor isnot used, thisdecisiondefinestheAl
point that providestheoutsideair dewpointtothea gorithm. If neither Al
pointisavailable, thea gorithmusestheval ueintheDefault OA Enthal py
decision.

AllowableEntries Anyvalidpointname
DefaultVaue POINTO

Enthalpy Comparison
Enthal py Comparison cal cul atestheheat content of outsideair andreturn
air. Itdeterminesif theoutsideair issuitablefor conditioningthespace.

Default OA Enthalpy

If anOutside Air Humidity or Outside Air Dewpoint sensor isnot
available, usethisdecisiontospecify theoutsideair enthal py that
Return Air Humidity must exceedfor theoutput to beactivated.

AllowableEntries 0 to 51 BTU/Ib
DefaultVaue 51

Default RA Enthalpy

If aReturn Air Humidity sensor isnot avail able, usethisdecision
tospecify thereturnair enthal py that theOutside Air Humidity
cannot exceed.

AllowableEntries 0 to 51 BTU/Ib
DefaultVaue 50

Maximum OA Enthalpy
Usethi sdecisionto specify themaximum outsideair enthal py that
theal gorithm canuseto conditionthespace.

AllowableEntries 0 to 51 BTU/Ib
DefaultVaue 30



Maintenance Decisions

Power on Delay
Usethisdecisiontospecify thenumber of secondstheUniversal Con-
troller must waittoactivatethisalgorithmafter apower re-start occurs.

Note: Entering 65535will disablethetask onpower-up.

AllowableEntries 0 to 65535 seconds
DefaultVaue 0

DiscreteOutput Point
Thisdecisiondisplaystheactual stateof the DO point being controlled
by thisalgorithm.

VdidDisplay Actud discretetext of output point

OutsideAir Temperature
Thisdecisiondisplaystheva ueof theoutsideair temperaturesensor
beingused by thisagorithm.

VaidDisplay -40.00 to 245.00°F (-40.0 to 118.3°C)

ReturnAir Temperature
Thisdecisiondisplaysthevalueof thereturnair temperaturesensor being
used by thisalgorithm.

VaidDisplay -40.00 to 245.00°F (-40.0 to 118.3°C)

OutsdeAir Humidity
Thisdecisiondisplaystheva ueof theoutsideair humidity sensor being
used by thisalgorithm.

VaidDigplay 0.00 to 100.00% RH

Return Air Humidity
Thisdecisiondisplaysthevaueof thereturnair humidity sensor being
used by thisalgorithm.

VdidDisplay 0.00 to 100.00% RH

OutsideAir Dewpoint
Thisdecisiondisplaystheval ueof theoutsideair dewpoint sensor being
used by thisalgorithm.

VaidDisplay -40.00 to 245.00°F (-40.0 to 118.3°C)
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Enthalpy Comparison

Enthal py Comparisondeterminesif outsideair canbeusedfor condition-
ingthespace, based onadrybul b or enthal py comparison of theoutside
andreturnair.

ReferenceOutput

Thisdecis ondisplaystheresult of theenthal py comparison,
whichindicateswhentruethat theoutsideairissuitablefor
coaling.

VvdidDisplay Fds/True

OA Enthalpy
Thisdecisiondisplaystheval ueof theenthal py of theoutsideair
expressedinunitsof BTU/Ib.

VdidDisplay -9999.910 9999.9 Btu/lb

RA Enthalpy
Thisdecisiondisplaystheval ueof theenthal py of thereturnair
expressedinunitsof BTU/Ib.

VdidDisplay -9999.9t09999.9 Btu/lb

OAT >RAT ?

Thisdecisionindicatesif theoutsideair temperatureisgreater
thanthereturnairtemperature. If theoutsideair temperatureis
greater, thanthe OAT will bedeemed not suitablefor cooling.

VvdidDisplay No/Yes
Task Timer
Thisdecis ondisplaysthenumber of remaining secondsbeforethis
algorithmexecutesagain. Thisalgorithmwill executeevery 300 seconds.

VvdidDisplay 0to 300 seconds



DO—Timeclock
with Optional
Check

The DO Timeclock with Optional Check algorithm controls a discrete
output point based on the occupancy state of a Time Schedule, with the
capability to duty cycle the output based on space temperature when
unoccupied and optionally when occupied.

The agorithm turns the output On whenever the Time Scheduleis
occupied and Cycling is disabled, or Optimal Start is active, or when
Night Time Free Cooling is enabled.

The agorithm turns the output Off whenever the Time Scheduleis
unoccupied or occupied and Occupied Cycling is enabled, and the
Space temperature is within setpoints.

The agorithm turns the output On whenever the Time Scheduleis
unoccupied or occupied and Occupied Cycling is enabled, and the
Space temperature is outside of setpoints.

A setpoint Hysteresis is applied to stabilize the control if the configured
hysteresisis more than %2 of Setpoint range (i.e. Hi Setpoint - Lo
Setpoint).

The agorithm functions with a single Space Temperature Sensor or a
Sensor Group with multiple sensors. In the case of asingle Space
Temperature Sensor the lowest and highest control sensor vaues will
be the same.

If aRedline aert from the configured L oadshed Schedule exists, the
setpointswill be expanded by 2 °F.

If the Discrete Output Point isforced, the forced value takes prece-
dence over the agorithm as the Discrete Output vaue.

The Time Schedul e indicates the current occupancy mode for this
algorithm. The occupancy mode defines when the controller isusing
the occupied or unoccupied setpoints.

The Setpoint Schedule alows for the configuration of high and low
setpoints for both occupied and unoccupied states.
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Typical Applications

List of Configuration
Decisions

List of Maintenance
Decisions

The NTFC algorithm enables the output to allow the system to cool
the space during nighttime unoccupied hoursif the outside air is
suitable.

The Timeclock with Optional Check algorithm limits engineering
units for the control sensors to temperature. The algorithm output
discrete units are the same as the Discrete Output Point.

Y ou can use this algorithm to control afan motor to start during
occupied hours or stop during unoccupied hours. If the outside air is
suitable for cooling during night time hours you could start the fan to
cool the building. You can aso use thisagorithm to duty cyclethe
fan during occupied hours based on the space temperature.

Note: The default, unconfigured state of thisagorithm isfor the
Discrete Output Point to be On. This occurs as soon asthe
Discrete Output Point is created.

Sensor Group/SPT
Time Schedule
Setpoint Schedule
L oadshed Schedule
NTFC Algorithm
Temperature Check
Hysteresis
Occupied Cycling
Power on Delay

Discrete Output Point
Sensor Group/SPT Sensor
Low SPT Sensor
High SPT Sensor
Occupied/Biased?
Redline Active?
NTFC Active?
Fan Control
Reference Output
CycleFlag
Low Setpoint
High Setpoint
Low Sensor Region
High Sensor Region
Hysteresis
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Figure 5-11

DO—Timeclock with Optional Check
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Configuration
Decisions

Sensor Group/SPT Sensor

Use this decision to specify the Sensor Group or SPT sensor that is
providing the low and high space temperature inputs. Default Sensor
Group usage is disabled for thisagorithm. That is, if the SNSGRnn
nameis entered, then it shall provide the low and high space tempera-
ture inputs. If this point is not configured then the value shall be set to
0.0°F and control based on Timeclock only. Also, if the sensor has
failed, control will be based on Timeclock only.

Allowable Entries Any valid sensor group or point name or
LINK_01

Default Vaue SNSGRO00, where 00 represents an invaid
group number

Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy state for this algorithm. 1f you do not specify a Time
Schedule in this decision, the algorithm will assumeto bein the
occupied state.

Allowable Entries OCCPCnn, where nn=01to0 99, LINK_01, or
OPSS 01
Note: 01 to 08 are default local schedules and
65 to 99 are global schedules.
Default Vaue OCCPCQ0, where 00 represents an invalid
schedule number

Setpoint Schedule

Use this decision to specify the Setpoint Schedule that provides the
occupied and unoccupied setpoints. If this decision does not contain a
valid Setpoint Schedule name then the defaults listed in Appendix B
will be used.

Allowable Entries SETPTnn, where nnis 01 or 02 (temperature),
LINK_01, OPSS 01 or Setpoint Offset Al
point

Default Vaue SETPTO0O0, where 00 represents an invalid
schedule number



L oadshed Schedule
Use this decision to specify the Loadshed equipment part that will
indicate the Redline Alert data from the L oadshed Option.

Allowable Entries LDSHDnNN, where nn is the schedule number
from 01 to 16
Default Value LDSHDOO, where 00 represents an invalid

schedule number

NTFC Algorithm

If Night Time Free Cooling with Enthalpy Check will be performed,
use this decision to specify the agorithm that will determineif the
outside air is suitable for cooling the space. If the outside air is suit-

able for cooling during unoccupied hours, the output will be activated.

It will not cycle off during thistime. By default NTFC isenabled. To
disable, change entry to NTFC_00.

Allowable Entries NTFC_nn, where nnislimited to 00 or 01
Default Value NTFC 01

Temperature Check
The unoccupied and optiona occupied cycling is based on space
temperature and a Hysteresis value.

Hysteresis

Use this decision to specify the value to be added to the low setpoint
or subtracted from the high setpoint and compared with the space
temperature to determine what action should be taken. The applied
hysteresisis not allowed to be greater than %2 of Setpoint range (i.e.
Hi Setpoint - Lo Setpoint).

Allowable Entries 0.0 to 10.0"F (0.0t05.6"C)
Default Value 2.0 (1.0

Occupied Cycling

Usethisdecisionto specify whether Occupied Cyclingisenabled or
disabled. When enabled, thealgorithmwill turnthe output ON
whenever the Time Schedul eisoccupied.

AllowableEntries Disable/Enable
Default Value Disable
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Maintenance Decisions

Power on Delay
Use this decision to specify the number of seconds the controller must
walit to activate this algorithm after a power restart occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Discrete Output Point
This decision displaysthe actual state of the DO point being controlled
by thisagorithm.

Vadid Display Actual discrete text of DO point

Sensor Group/SPT Sensor
This decision displays either the value of the single Al sensor (if chosen)
or the average value of the sensor group (if chosen).

valid Display -40.0 to 2450°F  (-40.0 to 118.3°C)

Low SPT Sensor
Thisdecisiondisplaysthevalueof thesingle Al sensor or thelowest of
the sensor group, depending onwhichisselected

ValidDisplay -40.0t0245.0°F  (-40.0t0 118.3°C)

High SPT Sensor
Thisdecision displaysthevalueof thesingle Al sensor or the highest of
the sensor group, depending onwhichissel ected.

ValidDisplay -40.0t0 245.0 °F (-40.0t0 118.3°C)
Occupied/Biased ?

This decision displays the current occupancy status based on the config-
ured datain the Time Schedule. If a Time Schedule has not been
selected, then the default mode will be Yes.

Valid Display No/Yes



Redline Active?

This decision displays the current Redline status based on the config-
ured Loadshed Schedule. If aLoadshed Schedule has not been se-
lected, the default mode will be No.

Valid Display No/Yes

NTFC Active?

This decision displays the current NTFC status based on the config-
ured NTFC algorithm. If NTFC has not been selected, the default
mode will be No.

Valid Display No/Yes

Fan Control
Fan Control displaysthecurrent controlling setpoint dataand Sensor
Regions, based ontheoccupancy mode.

Reference Output

This decision shall display the calculated output state that is
used to drive the Discrete Output Point. It shall display True
when the Fan is commanded On.

Valid Display False/True

CycleFlag

This decision shall display the current Cycle Flag status based
on the configured Fan Control Algorithm. It shall display True
when the Fan is On due to the space temperature check func-
tion.

Valid Display False/True

L ow Setpoint

Thisdecisiondisplaysthelow setpoint value, taking into
account any Setpoint Offset, and excluding Hysteresis. If the
spacetemperaturefallsbelow thisvalue, the Discrete Output
Point will becommanded on.

ValidDisplay -50.0t0 255.0°F  (-45.6 t0 123.9°C)
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High Setpoint

This decision displays the High Setpoint value, taking into
account any Setpoint Offset, and excluding Hysteresis. If the
Space temperature exceeds this value, the Discrete Output
Point will be commanded on.

Valid Display -50.0t0 255.0°F  (-45.61t0123.9°C)

L ow Sensor Region

This decision displays the temperature region of the single Al
sensor or the lowest of the sensor group, depending on which is
selected, where the regions are defined as follows, with O
displayed when the dgorithm isinactive:

3

Low Setpoint _l

| l— High Setpoint
High Setpoint - Hysteresis

Low Setpoint + Hysteresis

validDisplay 0t05

High Sensor Region

This decision displays the temperature region of the single Al
sensor or the highest of the sensor group, depending on which
is selected, where the regions are defined above, with 0 dis-
played when the algorithm isinactive.

Valid Display Oto5
Hysteresis
Thisdecision displaysthe amount that isadded to thelow
setpoint and subtracted from the high setpoint.
ValidDisplay 0.0t0 10.0"F (0.0t05.6*C)
Task Timer
This decision displays the number of seconds remaining before the

algorithm executes again. This agorithm executes every 30 seconds.

Valid Display 0 to 30 seconds



DO—Floating
Point Cooling CV

The DO Floating Point (DO/FP) Cooling CV agorithm modulestwo
discrete outputsto control achilled water valvein aconstant volume
systemto maintaintemperature at aconfigured setpoint. Thisalgo-
rithm can al so be configuredto perform dehumidification.

The DO/FP Cooling CV algorithm usesboth aPID (Proportional
Integral Derivative) Master Loop and aFloating Point Control algo-
rithm to control the output valves. The PID Master Loop cal cul ates
thesubmaster referencerequired to maintainthedesired spacetem-
perature setpoint. The PID Master L oop cal cul atesthe submaster
referenceby obtai ning the spacetemperature sensor valuefromthe
Sensor Group/SPT Sensor and comparing it to the high setpoint from
the Setpoint Schedule. The Sensor Group by default, utilizesitssensor
sel ect functionto obtain the spacetemperature sensor value. The
submaster referenceisset to the Disabled Output Va ueif the Sensor
Group/SPT Sensor statusisinvalid.

During dehumidification, thesubmaster referenceissettoitsMini-
mum Output Value. The Floating Point Control algorithm computes
thechilled water valve sstrokeand duration by comparing the cal cu-
lated submaster referenceto the Supply Air Temperature. Thevalveis
Closed whenever the Equi pment Status Point isOff, the Supply Air
Temperaturestatusisinvalid, thefirst discrete output (Cooling Coil
ValveOpen) isforced, thesecond discrete output isforced (Cooling
Coil VaveClose) or thesubmaster reference equal sor exceedsthe
PID Master Loop’ sMaximum Output Value.

TheTime Scheduleindicatesthe current occupancy modefor this
algorithm. The occupancy modedefineswhenthecontrollerisusing
theoccupied or unoccupied setpoints.

The Setpoint Scheduleallowsfor the configuration of highand low
spacetemperaturesetpointsfor both occupi ed and unoccupi ed states.
Thisalgorithm usesthehigh setpoint.

TheDO/FP Cooling CV agorithm allowsany engineering unitsfor
the output point, whichwill appear inthedisplay table. The Cooling

V alve Open/Close maintenancedecisionswill befixedto Off/On. The
engineering unitsof the control sensorswill befixedto degrees(°For
°C).
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Typical Application

List of Configuration
Decisions

List of Maintenance
Decisions

TheDiscrete Output Point that iscontrolling (Opening) the
equipment’ schilled water valve hasbeen specified asthedefault for
thealgorithm. That is, it isthe point whose algorithm isnow being

configured.

Thisalgorithm can be used to control achilled water valve serving an

air handler’ scooling coil inaconstant volume system.

CoolingValveClose
Equipment StatusPoint
Sensor Group/SPT Sensor
TimeSchedule
Setpoint Schedule
HighHumidity Switch
Humidity Setpoint
HighHumidity Sensor
PID Master Loop
Proportional Gain
Integral Gain
DerivativeGain
Disabled Output Value
Minimum Output Vaue
Maximum Output Vaue
StartingVaue
Block Iteration Rate
Supply Air Temperature
Floating Point Output
ValveStrokeTime
Deadband
Power on Delay

CoolingVaveOpen
CoolingValveClose
Equipment StatusPoint
Sensor/SPT Sensor
Occupied/Biased?
Setpoint Schedule

(continued)
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Figure 5-12
DO—Floating Point Cooling CV

DO - Floating Point Cooling CV
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Configuration
Decisions

HighHumidity Switch
High Humidity Setpoint
HighHumidity Sensor
PID Master Loop
ReferenceOutput
Proportiona Term
Integral Term
DerivativeTerm
Integrator Flags
Cooling Coil Subm Ref
Supply Air Temperature
ValveCapacity
Task Timer

Cooling Valve Close

Usethisdecisionto specify the DO point that iscontrolling the Close
signal of theequipment’ schilledwater valve. Valid entry isrequired
for thealgorithmto operatecorrectly.

AllowableEntries Any valid point name
Default Value POINTO

Equipment StatusPoint

Usethisdecisionto specify the Discrete point that providesthe on/off
statusof the equipment. The Discrete point providesthe actual state of
the equipment. If thispoint isnot configured or the stateis Off, then
thevalveisclosed.

AllowableEntries Any valid point name
Default Value POINTO



Sensor Group/SPT Sensor

Usethisdecision to specify the Sensor Group or SPT sensor that is
providing the spacetemperatureinputs. For moreinformationon
Sensor Group, refer to the Sensor Group section of thisAlgorithms
chapter. Validentry isrequired for thealgorithmto operate. If this
point isnot configured then the PID Master Loop output isset to the
PID Disabled Output Value.

Note: Usethe same Sensor Group or SPT sensor for all algorithms
that control acommon air handler.

AllowableEntries Any valid Sensor Group name or point name or
LINK_01

DefaultVaue SNSGRO0whereQ0representsaninvalid
group number

TimeSchedule

Usethisdecisionto specify the Time Schedul ethat determinesthe

occupancy modefor thisalgorithm. If avalid Time Scheduleisnot

specifiedinthisdecision, thealgorithm defaultsto the occupied state.

Note: Usethe same Time Schedulefor all algorithmsthat control a
commonair handler.

AllowableEntries OCCPCnnwherennisfrom 01to 99,
LINK_01, or OPSS 01

Note: 01to08 aredefault local schedulesand
6510 99 are global schedules.
Default Value OCCPCO00

Setpoint Schedule

Usethisdecisionto specify the Setpoint Schedul e (temperaturetype)
that providesthe occupied and unoccupied setpoints. If it doesnot
containavalid Setpoint Schedulenamethenthedefaultslistedin
Appendix B will beutilized.

Note: Usethe same spacetemperature Setpoint Schedulefor all
algorithmsthat control acommonair handler.

AllowableEntries SETPTnn, wherennis01 or 02 (temperature),
LINK_01, OPSS 01 or Setpoint Offset Al
point

DefaultValue SETPTO00
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High Humidity Switch

If thesystemisperforming dehumidification, usethisdecisionto
specify the DI point that indicateswhen dehumidification needsto be
performed. Thea gorithm can useaHigh Humidity Switch or High
Humidity Sensor to determineif dehumidificationisneeded. If neither
isconfigured then dehumidificationwill not takeplace.

Note: If reheat i sbeing done, the sensor specified hereshould be
the sameonethat isspecifiedin theassociated Heating CV
algorithm.

AllowableEntries Any valid point name
Default Value POINTO

Humidity Setpoint

If thesystemisperforming dehumidification, usethisdecisionto
specify the Setpoint Schedul ethat providesthehumidity setpoint for
thisalgorithm. If thedecisionisnot configured, the high setpoint will
default to 99% RH, whichwill prevent any dehumidification.

Note: If performing reheat, the schedul e specified hereshould be
the sameonethat isspecifiedintheassociated Heating CV
algorithm.

AllowableEntries SETPTnn, wherenn is 03 (humidity)
DefaultValue SETPTO00

High Humidity Sensor

If thesystemisperforming dehumidification, usethisdecisionto

specify the Al point that providesthe spaceor returnair humidity
sensor being monitored. Dehumidificationisrequiredif theHigh
Humidity Sensor valueisgreater than the high setpoint fromthe

Humidity Setpoint schedule.

Note: If performing reheat, the sensor specified hereshould bethe
sameonethat isspecifiedin the associated Heating CV
algorithm.

AllowableEntries Any valid point name
Default Value POINTO



PID Master Loop

Themaster loopisaProportional Integral Derivative (PID) control
loop that cal cul atesthe submaster referencerequired to maintainthe
desired spacetemperature. Unitsof temperatureare befixed for output
values.

In Figure 5-12 and Attachment A Figure 17:
Reference Output = Submaster Reference

Proportional Gain

Usethisdecisionto specify thevaluethat ismultiplied by the
error to producethe proportional term. Thevalueinthis
decisionwill beexpressedinunits-per-unitof error.

AllowableEntries -100.0t0 100.0
Default Value 10.0
Integral Gain

Usethisdecisionto specify thevaluethat ismultiplied by the
error and then added to the current integral termto producethe
new integral term. Thevalueinthisdecisionisexpressedin
units-per-unit of error per unit of time.

AllowableEntries -100.0to 100.0
Default Value 1.0

DerivativeGain

Usethisdecisionto specify thevaluethat ismultiplied by the
current error minusthe previouserror to producethederivative
term. Thevalueinthisdecisionisexpressed in units-per-unit

of deltaerror.
AllowableEntries -100.0to 100.0
Default Value 0.0

Disabled Output Value
Usethisdecisionto specify the Submaster Referencevalueto
bemaintained whenthe SPT sensor becomesinvalid.

AllowableEntries -40.0t0245.0 °F
(-40.0t0 118.3°C)
Default Value 150.0
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Minimum Output Value
Usethisdecisionto specify thelowest all owabl e Submaster

Referencevalue.

AllowableEntries -40.0t0245.0 °F
(-40.0t0118.3°C)

Default Value 45.0

Maximum Output Value
Usethisdecisionto specify thehighest allowable Submaster

Referencevalue.

AllowableEntries -40.0t0245.0 °F
(-40.0t0118.3°C)

Default Value 150.0

StartingValue
Usethisdecisionto specify the Submaster Reference’ sstarting
valuewhenthe PID Master Loop isenabled by the Equipment

StatusPoint.

AllowableEntries -40.0t0245.0 °F
(-40.0t0 118.3°C)

Default Value 55.0

Block Iteration Rate
Usethisdecisionto specify how oftenthe PID Master Loop
calculatesthe Submaster Referenceval ue.

AllowableEntries 1to 300 seconds
DefaultValue 120

Supply Air Temperature

Usethisdecisionto specify the Al point that providesthe supply air
temperatureto thisalgorithm. The Floating Point output controlsto
thedifferencebetween thesubmaster referenceand theval ue of the
point specifiedinthisdecision. If thispointisnot configured thenthe
valveisClosed.

AllowableEntries Any valid point name
DefaultValue POINTO



Maintenance Decisions

Floating Point Output

Floating Point output consists of apair of Discrete Output pointsthat
are combined within aFloating Point algorithm to control apair of
output signals, thefirst to turn the controlled device On (Cooling

V alve Open) and the second to turn the controlled device Off (Cooling
VaveClose).

ValveStrokeTime
Usethisdecisionto specify themaximumallowabletimefor
thevalvetoopen/close.

AllowableEntries 20to 300 seconds
Default Vaue 45
Deadband

Usethisdecisionto specify theamount the Floating Point
Control calculated error must be greater thanin order for the
valvetoberepositioned.

AllowableEntries 0.0t020.0"F (0.0t0 11.1~C)
DefaultVaue 15

Power on Delay

Usethisdecisionto specify thenumber of secondstheUniversal
Controller must wait to activatethisalgorithm after apower re-start
OCCuUrs.

Note: Entering 65535 will disablethetask on power-up.

AllowableEntries 0 to 65535 seconds
Default Value 0

Cooling Valve Open

Thisdecisiondisplaysthestate of thefirst DO point being controlled
by thisalgorithm.

ValidDisplay Off/On

Cooling Valve Close

Thisdecision displaysthestate of the second DO point being con-
trolled by thisalgorithm.

ValidDisplay Off/On
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Equipment StatusPoint
Thisdecisiondisplaystheactual stateof the equipment that determines
whether thisalgorithmisenabl ed.

ValidDisplay Off/On

Sensor Group/SPT Sensor
Thisdecisiondisplaysthevaueof thesingle Al sensor (if chosen) or
the selected sensor inthe sensor group (if chosen).

ValidDisplay -40.0°Ft0245.0°F  (-40.0t0118.3°C)

Occupied/Biased ?

Thisdecisiondisplaysthecurrent occupancy modebased onthe
configured datain the Time Schedule. If aTime Schedul e has not been
selected, then the default modewill be Occupied and Yeswill be

displayed.
ValidDisplay No/Yes

Setpoint Schedule

Thisdecisiondisplaysthelow setpoint fromthe configured Setpoint
Schedule. The occupancy modeand any Setpoint Offset aretakeninto
account whenthisvalueisdetermined.

ValidDisplay -50.0t0255.0°F  (-45.610123.9°C)

High Humidity Switch

Thisdecisiondisplaysthevalueof thehigh humidity switch sensor
being monitored. If thedecisionwasnot configured, thisvaluewill
default to the Off state.

ValidDisplay Off/On

High Humidity Setpoint

Thisdecisiondisplaysthehigh humidity setpoint for thisalgorithm. I
thedecision wasnot configured, thisvalue defaultsto 99% RH, which
preventsany dehumidification. Theal gorithm obtai nsthe occupied
high setpoint fromthehumidity Setpoint Schedule.

ValidDisplay 0.0t0 100.0% RH



High Humidity Sensor

Thisdecision displaysthevalueof the spaceor returnair humidity
sensor being monitored. Dehumidificationisrequiredonly if thisvalue
exceedstheHigh Humidity Setpoint.

ValidDisplay 0.0t0 100.0% RH

PID Master Loop

ThePID Master L oop function cal cul atesthe Submaster Reference
based on the configured PID gainsand the current deviationfrom
setpoint. Thecal culated output i sreadjusted periodically to move
closer towardthedesired setpoint.

In Figure5-12 and Appendix A Figure 17:
Setpoint = Setpoint Schedule
Sensor Input = Sensor Group/SPT Sensor

Reference Output

Thisdecisiondisplaysthecal culated Submaster Referencethatis
used by the Floating Point Control to drive the Discrete Output
points.

Reference Output = (Proportional Term + Integral Term + Deriva-
tive Term + Starting Value)

ValidDisplay -40.0to0 245.0°F (-40.0t0118.3°C)
clamped to Minimum and M aximum
Output Values

Proportional Term
Thisdecision displaysthe proportional error termasit iscal cu-
lated by the PID equation.

Proportional Term = (Setpoint Schedule - Sensor Group/SPT
Sensor) * Proportional Gain

ValidDisplay ~ -9999.9t0 9999.9'F (-5555.5 to 5555.5C)
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Integral Term
Thisdecisiondisplaystheintegral error term asitiscal culated by
thePID equation.

Integral Term = ((Setpoint Schedule - Sensor Group/SPT Sensor)
* Integral Gain) + PreviousIntegral Term

ValidDisplay -9999.91t0 9999.9"F (-5555.5 to 5555.5"C)
DerivativeTerm
Thisdecisiondisplaysthederivativeerror termasitiscalculated

by the PID equation.

Derivative Term = (Current Error - PreviousError) * Derivative
Gan

Error = (Setpoint Schedule - Sensor Group/SPT Sensor)
ValidDisplay -9999.9t0 9999.9"F (-5555.5 to 5555.5"C)

Integrator Flags
Thisthree-digit field displaysthe status of the PID Master L oop.

Left Digit 0=PID Active
1=PID Inactive
(Disabled or Min/Max Clamp)

Center Digit 0 =Integrator calculating normally
1 =Integrator has been reset

Right Digit 0=No Integrator clamp

ValidDisplay 000 to 110

Cooling Coil Subm Ref

Thisdecisiondisplaystheval ueof thecal culated submaster reference
fromthe PID Master Loop. Thisvalueisused with the Supply Air
Temperature by the Floating Point Control algorithm. To overridethe
submaster reference, forcethisdecision.

ValidDisplay -40.0t0 245.0°F (-40.0t0 118.3°C)



Supply Air Temperature
Thisdecisiondisplaysthevaueof the Al point that providesthe
supply air temperature

ValidDisplay -40.0t0 245.0°F (-40.0t0 118.3°C)

ValveCapacity

Thisdecisionisacalculated valuethat isused to approximatethe
position of the output device. Please notethat thisisnot ameasured
value, but acalculated value based on theinternal calculations of the
control algorithm. Thisdecisiondoesnot necessarily reflect thetrue
deviceposition.

ValidDisplay 0.0t0 100.0 %
Task Timer
Thisdecisiondisplaysthenumber of remaining secondsbeforethis

algorithmexecutesagain. Thisal gorithm executesevery second.

ValidDisplay 0to 1 second
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DO—Floating
Point Heating CV

The DO Floating Point (DO/FP) Heating CV algorithm modulates
two discrete outputs to control ahot water or steam valve in a constant
volume system to maintain temperature at a configured setpoint.

The DO/FP Heating CV agorithm uses both a PID (Proportional
Integral Derivative) Master Loop and a Floating Point Control algo-
rithm to control the output valves. The PID Master Loop calculates
the Supply Air Temperature setpoint (heating coil submaster refer-
ence) required to maintain the desired space temperature setpoint. The
space temperature setpoint isincreased by the Heating Setpoint Offset
if dehumidification is being performed by the associated Cooling CV
algorithm. The PID Master Loop cal culates the submaster reference
by obtaining the space temperature sensor va ue from the Sensor
Group/SPT Sensor and comparing it to the low setpoint from the
Setpoint Schedule. The Sensor Group by default, utilizes its sensor
select function to obtain the space temperature sensor value. The PID
Master Loop output is set to the Disabled Output Vaue whenever the
Equipment Status Point is off or the Sensor Group/SPT Sensor status
isinvalid. The Foating Point Control agorithm computes the hot
water or steam valve' s position by comparing the calculated submaster
reference to the Supply Air Temperature. The vaveis Closed when-
ever the Supply Air Temperature statusisinvalid, the first discrete
output (Heating Coil Vave Open) isforced, the second discrete output
isforced (Heating Coil Valve Close) or the submaster referenceisless
than or equal to the PID Master Loop’s calculated Minimum Output
Value.

The Time Schedule indicates the current occupancy mode for this
algorithm. The occupancy mode defines when the controller isusing
the occupied or unoccupied setpoints.

The Setpoint Schedule alows for the configuration of high and low
space temperature setpoints for both occupied and unoccupied states.
This agorithm uses the low setpoint.

The DO/FP Heating CV agorithm alows any engineering units for
the output point, which will appear in the display table. The Heating
Vave Open/Close maintenance decisions will be fixed to Off/On. The
engineering units of the control sensorswill be fixed to degrees (°F or
°C).



Typical Application

List of Configuration
Decisions

List of Maintenance
Decisions

The Discrete Output point that is controlling (Opening) the
equipment’ s hot water valve has been specified as the default for the
algorithm. That is, it is the point whose algorithm is now being config-
ured.

Thisagorithm can used to control a hot water or steam valve serving
an air handler’ s heating coil in a constant volume system.

Heating Vave Close
Equipment Status Point
Sensor Group/SPT Sensor
Time Schedule
Setpoint Schedule
Heating Setpoint Offset
High Humidity Switch
Humidity Setpoint
High Humidity Sensor
PID Master Loop
Proportional Gain
Integral Gain
Derivative Gain
Disabled Output Vaue
Minimum Output Vaue
Maximum Output Vaue
Starting Value
Block Iteration Rate
Supply Air Temperature
Floating Point Output
Vave Stroke Time
Deadband
Power on Delay

Heating Vave Open
Heating Vave Close
Equipment Status Point
Sensor/SPT Sensor
Occupied/Biased?
(continued)
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Figure 5-13
DO—Floating Point Heating CV

DO - Fioating Point Heating CV
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Configuration
Decisions

Setpoint Schedule

High Humidity Switch

High Humidity Setpoint

High Humidity Sensor

PID Master Loop
Reference Output
Proportional Term
Integral Term
Derivative Term
Integrator Flags

Heating Coil Subm Ref

Supply Air Temperature

Valve Capacity

Task Timer

Heating Valve Close

Use this decision to specify the DO point that is controlling (Close) the
hot water or steam valve. Valid entry isrequired for the algorithm to
operate correctly.

Allowable Entries Any valid point name
Default Value POINTO

Equipment Status Point

Use this decision to specify the Discrete point that provides the on/off
status of the equipment. The Discrete point provides the actual state of
the equipment. If this point is not configured then the PID Master
Loop output is set to the PID Disabled Output Value.

Allowable Entries Any valid point name
Default Value POINTO
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Sensor Group/SPT Sensor

Use this decision to specify the Sensor Group or SPT sensor that is
providing the space temperature inputs. For more information on
Sensor Group, refer to the Sensor Group section of this Algorithms
chapter. If this point is not configured then the PID Master Loop
output is set to the PID Disabled Output Value.

Note: Use the same Sensor Group or SPT sensor for al agorithms
that control acommon air handler.

Allowable Entries Any vaid Sensor Group name or point name or
LINK_01

Default Vaue SNSGROO0 where 00 represents an invalid
group number

Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy mode for thisagorithm. If avalid Time Scheduleis not
specified in this decision, the algorithm defaults to the occupied state.

Note: Use the same Time Schedule for all algorithmsthat control a
common air handler.

Allowable Entries OCCPCnn wherenn isfrom 01 to 99,
LINK_01, or OPSS 01

Note: 01 to 08 are default local schedules and
65 to 99 are global schedules.

Default Vaue OCCPCO00

Setpoint Schedule

Use this decision to specify the Setpoint Schedule (temperature type)
that provides the occupied and unoccupied setpoints. If it does not
contain avalid Setpoint Schedule name then the defaultslisted in
Appendix B will be utilized.

Note: Use the same space temperature Setpoint Schedule for all
algorithms that control acommon air handler.



Allowable Entries SETPTnn, where nnis 01 or 02 (temperature),
LINK_01, OPSS 01 or Setpoint Offset Al
point

Default Value SETPTO0

Heating Setpoint Offset

If the system is performing dehumidification, use this decision to
specify the offset that will be added to the low heating setpoint during
dehumidification.

Allowable Entries 0.0to 10.0"F (0.0to 5.6"C)
Default Value 3.0 1.7

High Humidity Switch

If the system is performing dehumidification, use this decision to
specify the DI point that indicates when dehumidification needsto be
performed. The agorithm can use a High Humidity Switch or High
Humidity Sensor to determine if dehumidification is needed. If neither
is configured then the Heating Setpoint Offset will not be applied
during dehumidification.

Note: If dehumidification is being done, the sensor specified here
should be the same one that is used in the associated Cooling
CV dgorithm.

Allowable Entries Any vaid point name
Default Value POINTO

Humidity Setpoint

If the system is performing dehumidification use this decision to
specify the Setpoint Schedule that provides the humidity setpoint for
this algorithm.

Note: If performing dehumidification the same schedulethat is
used here should be used in the associated Cooling CV
algorithm.

Allowable Entries SETPTnNn, where nn is 03 (humidity)
Default Vaue SETPTO00
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High Humidity Sensor

If the system is performing dehumidification, use this decision to

specify the Al point that provides the space or return air humidity
sensor being monitored. Dehumidification isrequired if the High
Humidity Sensor valueis greater than the high setpoint from the

Humidity Setpoint schedule.

Note: If performing dehumidification, the same sensor setpoint that
is specified here should be used in the associated Cooling
CV dgorithm.

Allowable Entries Any valid point name
Default Value POINTO

PID Master Loop

The master loop isaProportional Integral Derivative (PID) control
loop that calculates the submaster reference required to maintain the
desired space temperature. Units of temperature are be fixed for output
values.

In Figure 5-13 and Appendix A Figure 17:
Reference Output = Submaster Reference

Proportional Gain

Use this decision to specify the value that is multiplied by the
error to produce the proportional term. The valuein this
decision will be expressed in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vaue 10.0
Integral Gain

Use this decision to specify the value that is multiplied by the
error and then added to the current integral term to produce the
new integral term. The valuein thisdecision isexpressed in
units-per-unit of error.

Allowable Entries -100.0to 100.0
Default Vaue 1.0



Derivative Gain

Use this decision to specify the value that is multiplied by the
current error minus the previous error to produce the derivative
term. The value in thisdecision is expressed in units-per-unit

of error.

Allowable Entries -100.0 to0 100.0
Default Vaue 0.0
Disabled Output Value

Use this decision to specify the Submaster Reference value to
be maintained when the SPT sensor becomes invalid.

Allowable Entries -40.0to0 245.0 °F
(-40.0t0 118.3°C)
Default Vaue 45.0

Minimum Output Value
Use this decision to specify the lowest alowable Submaster
Reference value.

Allowable Entries -40.0t0 245.0 °F
(-40.0t0 118.3°C)
Default Vaue 40.0

Maximum Output Value
Use this decision to specify the highest allowable Submaster
Reference value.

Allowable Entries -40.0to0 245.0 °F
(-40.0t0 118.3°C)

Default Vaue 140.0

Starting Value

Use this decision to specify the Submaster Reference’ s starting
value when the PID Master Loop is enabled by the Equipment
Status Point.

Allowable Entries -40.0t0 245.0 °F
(-40.0t0 118.3°C)
Default Vaue 80.0
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Block Iteration Rate
Use this decision to specify how often the PID Master Loop
calculates the Submaster Reference vaue.

Allowable Entries 1 to 300 seconds
Default Vaue 120

Supply Air Temperature

Use this decision to specify the Al point that providesthe supply air
temperature to this algorithm. The Floating Point output controls to
the difference between the submaster reference and the value of the
point specified in thisdecision. If this point is not configured then the
valveis Closed.

Allowable Entries Any valid point name
Default Value POINTO

Floating Point Output

Floating Point output consists of apair of Discrete Output points that
are combined within a Floating Point agorithm to control apair of
output signals, the first to Open the controlled device (Heating Vave
Open) and the second to Close the controlled device (Heating Vave
Close).

Valve Stroke Time
Use this decision to specify the maximum allowable time for

the valve to open/close.

Allowable Entries 20 to 300 seconds
Default Vaue 45

Deadband

Use this decision to specify the amount the Floating Point
Control calculated error must be greater than in order for the

valve to be repositioned.
Allowable Entries 0.0t020.0"F (0.0t0 11.1~C)
Default Value 15



Maintenance Decisions

Power on Delay

Use this decision to specify the number of secondsthe Universal
Controller must wait to activate this algorithm after a power re-start
OCCurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Heating Valve Open
This decision displays the state of the first DO point being controlled
by this agorithm.

Vaid Display Off/On

Heating Valve Close
This decision displays the state of the second DO point being con-
trolled by this agorithm.

Vaid Display Off/On

Equipment Status Point
This decision displays the actual state of the equipment that determines
whether this agorithm is enabled.

Vaid Display Off/On

Sensor Group/SPT Sensor
This decision displaysthe vaue of the single Al sensor (if chosen) or
the selected sensor in the sensor group (if chosen).

Valid Display -40.0°F t0 245.0°F  (-40.0 to 118.3°C)

Occupied/Biased ?

This decision displays the current occupancy mode based on the
configured datain the Time Schedule. If a Time Schedule has not been
selected, then the default mode will be Occupied and Yes will be

displayed.

Valid Display No/Yes
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Setpoint Schedule

This decision displays the high setpoint from the configured Setpoint
Schedule. The occupancy mode and any Setpoint Offset are taken into
account when this value is determined.

valid Display -50.0 to 255.0°F (-45.6 t0 123.9°C)

High Humidity Switch

This decision displays the value of the high humidity switch sensor
being monitored. If the decision was not configured, this value will
default to the Off state.

Vaid Display Off/On

High Humidity Setpoint

This decision displays the high humidity setpoint for this algorithm. If
the decision was not configured, this value defaults to 99% RH, which
prevents any dehumidification. The agorithm obtains the occupied
high setpoint from the humidity Setpoint Schedule.

valid Display 0.0 to 100.0% RH

High Humidity Sensor

This decision displays the value of the space or return air humidity
sensor being monitored. Dehumidification isrequired only if thisvalue
exceeds the High Humidity Setpoint.

valid Display 0.0to 100.0% RH

PID Master Loop

The PID Master Loop function cal culates the desired output based on
the configured PID gains and the current deviation from setpoint. The
calculated output is readjusted periodically to maintain the desired
Setpoint.

In Figure 5-13 and Appendix A Figure 17:
Setpoint = Setpoint Schedule
Sensor Input = Sensor Group/SPT Sensor



Reference Output

This decision displays the calculated Submaster Referencethat is
used by the Floating Point Control to drive the Discrete Output
points.

Reference Output = (Proportional Term + Integral Term + Deriva-
tive Term + Starting Value)

Valid Display -40.0 to 245.0°F (-40.0to 118.3°C)
clamped to Minimum and Maximum
Output Values

Proportional Term
This decision displays the proportiona error term asit is calcu-
lated by the PID equation.

Proportional Term = (Setpoint Schedule - Sensor Group/SPT
Sensor) * Proportional Gain

Valid Display -9999.9t0 9999.9"F (-5555.5 to 5555.5*C)
Integral Term

Thisdecision displaysthe integral error term asit is calculated by
the PID equation.

Integral Term = ((Setpoint Schedule - Sensor Group/SPT Sensor)
* Integral Gain) + Previous Integral Term

Valid Display -9999.9 t0 9999.M'F (-5555.5 to 5555.5*C)
Derivative Term
This decision displaysthe derivative error term asit is calculated

by the PID equation.

Derivative Term = (Current Error - Previous Error) * Derivative
Gan

Error = (Setpoint Schedule - Sensor Group/SPT Sensor)

Valid Display -9999.9 t0 9999.9"F (-5555.5 to 5555.5*C)
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Integrator Flags
Thisthree-digit field displays the status of the PID Master Loop.

Left Digit 0=PID Active
1=PID Inactive
(Disabled or Min/Max Clamp)
Center Digit 0 = Integrator calculating normally
1 = Integrator has been reset
Right Digit 0 = No Integrator clamp
Valid Display 000to 110

Heating Coil Subm Ref

This decision displays the value of the calcul ated submaster reference
from the PID Master Loop. Thisvalue is used with the Supply Air
Temperature by the Floating Point Control algorithm. To override the
submaster reference, force this decision.

Valid Display -40.0t0245.0°F  (-40.0t0 118.3°C)

Supply Air Temperature
This decision displays the value of the Al point that provides the
supply air temperature

Valid Display 40010 245.0°F  (-40.0t0 118.3°C)

Valve Capacity

Thisdecisionisacaculated value that is used to approximate the
position of the output device. Please note that thisis not a measured
value, but a calculated value based on the internal calculations of the
control agorithm. This decision does not necessarily reflect the true
device pogtion.

Valid Display 0.0to 100.0 %
Task Timer
This decision displays the number of remaining seconds before this

algorithm executes again. This agorithm executes every second.

Valid Display 0to 1 second



DO—Floating
Point Mixed Air
CV wW/IAQ

Indoor Air Quality

The DO Floating Point (DO/FP) Mixed Air CV with IAQ algorithm
controlsthe outside air, return air, and exhaust dampers in a constant
volume system.

When outside air conditions are unsuitable for cooling, the algorithm
holds the dampers at an adjustable, minimum position. If outside air
conditions are suitable for cooling, the algorithm modul ates the mixed
air dampers as required to maintain a space temperature to the high
Setpoint.

The DO/FP Mixed Air CV with IAQ agorithm uses both aPID
(Proportiona Integra Derivative) Master Loop and a Floating Point
Control agorithm to control the damper position. The PID Master
Loop cal culates the submaster reference required to maintain the high
setpoint. The PID Master Loop calcul ates the submaster reference by
obtaining the space temperature sensor val ue from the Sensor Group/
SPT Sensor and comparing it to the NTFC setpoint, when configured
or elseto the Setpoint Schedul€'s Occupied High Setpoint. The Sensor
Group by default, utilizes its sensor select function to obtain the space
temperature sensor value. The PID Master Loop's reference output is
et to the Disabled Output Vaue whenever the Sensor Group/SPT
Sensor statusisinvalid. The Floating Point Control agorithm com-
putes the damper's position by comparing the cal culated submaster
reference to the Mixed Air Temperature. The damper is Closed when-
ever the Outside Air Temperature statusisinvalid, the first discrete
output (Mixed Air Damper Open) isforced, the second discrete output
isforced (Mixed Air Damper Close) or the submaster referenceis
greater than or equal to the PID Master Loop’ s Maximum Output
Value and there is no value to drive the damper (i.e. IAQ Control
Point output is 0%).

Indoor Air Quality (IAQ) allows the agorithm to override the damper
position, thus allowing additional outside air into the building when
theindoor air quality is above the configured limit. The damper
position is computed every two minutes. IAQ controlsthe level of
carbon dioxide (CO,) by modulating the mixed air damper. Varying
quantities of outdoor air are admitted during the occupied period to
maintain pollutants at or below the setpoints of the |AQ sensors.
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Night Time Free
Cooling

Typical Application

CO, sensors can be field-supplied and installed, and configured in two
ways.

*  Onesensor can beingtalled in either the space or return air stream
to continuously monitor asingle gas.

* Two sensors can beinstalled inside and outside the occupied space
for comparative measurements. The control is configured to
modify the damper position based on the value of the sensor in the
occupied space, but before admitting outside air, the control
performs a differential check to determineif the value of the sensor
measuring the outside air is higher. If the outside sensor has a
higher CO, value, the damper is unaffected by 1AQ.

The Time Schedule indicates the current occupancy mode for this
algorithm. The occupancy mode defines when the controller isusing
the occupied or unoccupied setpoints.

The Setpoint Schedule alows for the configuration of high and low
space temperature setpoints for both occupied and unoccupied states.
This agorithm uses the high setpoint.

The DO/FP Mixed Air CV with IAQ agorithm allows any engineer-
ing units for the output points, which will appear in the display table.
The Mixed Air Damper Open/Close maintenance decisionswill be
fixed to Off/On. The engineering units of the control sensorswill be
fixed to degrees (°F or °C).

NTFC with Enthalpy Check isrequired if the system is equipped to
use outside air as a suitable source for cooling the space during night
time unoccupied hours or if the system needs to modulate the dampers
in either adry bulb or enthalpy type economizer operation.

The DO point that is controlling (Opening) the outside air, return air,
and exhaust dampers has been specified as the default for the algo-
rithm. That is, it isthe point whose algorithm is now being configured.

This algorithm can be used to store excess interna heat within the
structure during winter months, or to use cool outside air during
summer months to the greatest possible extent. This minimizesthe
need for heating or mechanical cooling.
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Figure 5-14

DO—Floating Point Mixed Air CV
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List of Configuration
Decisions

Mixed Air Damper Close
Equipment Status Point
Sensor Group/SPT Sensor
Time Schedule
Setpoint Schedule
High Humidity Setpoint
High Humidity Sensor
NTFC Algorithm
PID Master Loop
Proportional Gain
Integral Gain
Derivative Gain
Disabled Output Vaue
Minimum Output Vaue
Maximum Output Vaue
Starting Value
Block Iteration Rate
Mixed Air Temperature
Outside Air Temperature
MAT Freeze Protection
Min Damp Position
Floating Point Output
Vave Stroke Time
Deadband
Indoor AQ Sensor PPM
Outdoor AQ Sensor PPM
Indoor Air Quality
IAQ Setpoint PPM
Proportional Gain
Integral Gain
Temp & Humidity Test
Differential Gas
Minimum Output Vaue
Maximum Output Vaue
Power on Delay



List of Maintenance
Decisions

Configuration
Decisions

Mixed Air Damper Open

Mixed Air Damper Close

Equipment Status Point

Sensor/SPT Sensor

Occupied/Biased?

High Humidity Sensor

NTFC Active?

NTFC/Setpnt Schedule

Outside Entha py Good?

IAQ Control Point

PID Master Loop
Reference Output
Proportional Term
Integral Term
Derivative Term
Integrator Flags

Mixed Air CV Subm Ref

Mixed Air Temperature

Outside Air Temperature

Valve Capacity

Indoor AQ Sensor

Outdoor AQ Sensor

IAQ Setpoint

Indoor Air Quality
Reference Output
Proportional Term
Integral Term
Clamp

Task Timer

Mixed Air Damper Close

Use this decision to specify the DO point that is controlling (Close) the
outside air, return air, and exhaust dampers. Valid entry is required for
the algorithm to operate correctly.

Allowable Entries Any vaid point name
Default Value POINTO
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Equipment Status Point

Use this decision to specify the Discrete point that provides the on/off
status of the equipment. The Discrete point provides the actual state of
the equipment. If this point is not configured then the valve is Closed.

Allowable Entries Any valid point name
Default Value POINTO

Sensor Group/SPT Sensor

Use this decision to specify the Sensor Group or SPT sensor that is
providing the space temperature inputs. For more information on
Sensor Group, refer to the Sensor Group section of this Algorithms
chapter. If this point is not configured then the PID Master Loop's
Reference Output is set to the Disabled Output Va ue.

Note: Use the same Sensor Group or SPT sensor for al agorithms
that control acommon air handler.

Allowable Entries Any vaid Sensor Group name or point name or
LINK_01

Default Vaue SNSGROO0 where 00 represents an invalid
group number

Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy mode for thisagorithm. If avalid Time Scheduleis not
specified in this decision, the algorithm defaults to the occupied state.

Note: Use the same Time Schedule for all algorithmsthat control a
common air handler.

Allowable Entries OCCPCnn wherenn isfrom 01 to 99,
LINK_01, or OPSS 01

Note: 01 to 08 are default local schedules and
65 to 99 are global schedules.

Default Vaue OCCPCO00



Setpoint Schedule

Use this decision to specify the Setpoint Schedule (temperature type)
that provides the occupied and unoccupied setpoints. If it does not
contain avaid Setpoint Schedule name then the defaults listed in
Appendix B will be utilized.

Note: Use the same space temperature Setpoint Schedule for all
algorithmsthat control acommon air handler.

Allowable Entries SETPTnn, where nnis 01 or 02 (temperature),
LINK_01, OPSS 01 or Setpoint Offset Al
point

Default Value SETPTO0

High Humidity Setpoint

If the indoor air quality is being monitored and Temp & Humidity
Test isset to Yes, use this decision to specify the maximum allowable
return air humidity before the IAQ control routine is disabled.

Allowable Entries 0.0 to 100.0%Rh
Default Vaue 99.0%Rh

High Humidity Sensor

If theindoor air quality is being monitored and Temp & Humidity
Test is set to Yes, Usethisdecision to specify the Al point that pro-
videsthe return air humidity. When the High Humidity Sensor value
is greater than the High Humidity Setpoint, the IAQ control routine
will be disabled.

Allowable Entries Any valid point name
Default Value POINTO

NTFC Algorithm

If Night Time Free Cooling will be performed or the dampers will
modulate in either adry bulb or enthalpy type economizer operation,
use this decision to specify the agorithm that will determineif the
outside air is suitable for cooling the space. If the outside air is not
suitable for cooling during unoccupied hours, the submaster reference
will be held to the configured Maximum Output Vaue. By default
NTFC is enabled; to disable, change entry to NTFC_00.

Allowable Entries NTFC_nn where nnis 00 or 01

Default Value NTFC_01 a1
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PID Master Loop

The master loop isaProportional Integral Derivative (PID) control
loop that calculates the submaster reference required to maintain the
desired space temperature. Units of temperature are be fixed for output
values.

In Figure 5-14 and Appendix A Figure 17:
Reference Output = Submaster Reference

Proportional Gain

Use this decision to specify the value that is multiplied by the
error to produce the proportional term. Thevaluein this
decision will be expressed in units-per-unit of error.

Allowable Entries -100.0 to0 100.0
Default Vaue 10.0
Integral Gain

Use this decision to specify the value that is multiplied by the
error and then added to the current integral term to produce the
new integral term. The valuein thisdecision isexpressed in
units-per-unit of error.

Allowable Entries -100.0to 100.0
Default Vaue 1.0

Derivative Gain

Use this decision to specify the value that is multiplied by the
current error minus the previous error to produce the derivative
term. The value in thisdecision is expressed in units-per-unit

of error.

Allowable Entries -100.0 to0 100.0
Default Vaue 0.0

Disabled Output Value

Use this decision to specify the Submaster Reference value to
be maintained when the SPT sensor becomes invalid.

Allowable Entries -40.0t0 245.0 °F
(-40.0t0 118.3°C)
Default Vaue 240.0



Minimum Output Value
Use this decision to specify the lowest alowable Submaster

Reference value.

Allowable Entries -40.0t0 245.0 °F
(-40.0t0 118.3°C)

Default Vaue 40.0

Maximum Output Value
Use this decision to specify the highest allowable Submaster

Reference value.

Allowable Entries -40.0to0 245.0 °F
(-40.0t0 118.3°C)

Default Vaue 150.0

Starting Value

Use this decision to specify the Submaster Reference’ s starting
value when the PID Master Loop is enabled.

Allowable Entries -40.0to0 245.0 °F
(-40.0t0 118.3°C)
Default Vaue 65.0

Block Iteration Rate
Use this decision to specify how often the PID Master Loop
calculates the Submaster Reference vaue.

Allowable Entries 1 to 300 seconds
Default Vaue 120

Mixed Air Temperature

Use this decision to specify the Al point that provides the mixed air
temperature to this algorithm. The Floating Point Output controls with
the point specified in this decision. If thispoint is not configured then
the valve is Closed.

Allowable Entries Any valid point name
Default Value POINTO
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Outside Air Temperature

Use this decision to specify the Al point that provides the temperature
input for the outside air temperature. If this point is not configured
then the valveis closed.

Allowable Entries Any valid point name
Default Value POINTO

MAT Freeze Protection

Use this decision to specify whether Mixed Air Temperature freeze
protection is enabled (active) for this algorithm. If the decision is set to
Yes and the Outside Air Temperature (OAT) islessthan 45 °F, then
the algorithm will use 45 °F for its calculation to control the damper.
Otherwise, the adgorithm will use the current OAT value to control the
damper.

Allowable Entries No/Yes
Default Vaue Yes

Min Damp Position
Use this decision to specify the minimum alowable damper position
for thisagorithm.

Allowable Entries 0.0to0 100.0 %
Default Vaue 0.0

Floating Point Output

Floating Point output consists of apair of Discrete Output points that
are combined within a Floating Point agorithm to control apair of
output signals, the first to Open the damper (Mixed Air Damper Open)
and the second to Close the damper (Mixed Air Damper Close).

Valve Stroke Time
Use this decision to specify the time for the damper to travel
from the fully Open position to the fully Closed position.

Allowable Entries 20 to 300 seconds
Default Vaue 45



Deadband
Use this decision to specify the amount the Floating Point
Control calculated error must be greater than in order for the

value to be repositioned.
Allowable Entries 0.0t0 20.0"F (0.0t0 11.1~C)
Default Value 15

Indoor AQ Sensor PPM
If the indoor air quality is being monitored, use this decision to specify
the indoor air quality sensor.

Allowable Entries Any vaid point name
Default Vaue POINTOO

Outdoor AQ Sensor PPM
If Differential Gasis set to Yes, use this decision to specify the outdoor
air quality sensor.

Allowable Entries Any vaid point name
Default Value POINTO

Indoor Air Quality

Indoor Air Quality isaproportional and integral control loop that
compares the |AQ setpoint to the IAQ sensorsin order to compute the
return air, outside air, and exhaust air damper positions. The damper
positions are controlled by the Indoor Air Quality or the Mixed Air
PID, depending on whose calculated output value is lower.

IAQ Setpoint PPM
Use this decision to specify the Indoor Air Quality setpoint.

Allowable Entries 0 to 2000 PPM
Default Vaue 1000

Proportional Gain

Use this decision to specify the value that is multiplied by the error
to produce the proportional term. The value in thisdecisionis
expressed in units-of-output-per-unit of error.

Allowable Entries -1.00to0 1.00
Default Vaue 0.10
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Integral Gain

Use this decision to specify the value that is multiplied by the error
and then added to the current integral term to produce the new
integra term. The value in this decision is expressed in units-of-
output-per-unit of error.

Allowable Entries -1.00to 1.00
Default Vaue 0.03

Temp & Humidity Test
This decision disablesthe |AQ control routine if either the space
temperature setpoint or High Humidity Setpoint is exceeded.

Allowable Entries No/Y es
Default Vaue No
Differential Gas

Thisdecisionindicatesif the outside air is being evauated to
determineits suitability for use. If the Outdoor AQ Sensor value
(outside air quality sensor value) is greater than the Indoor AQ
Sensor value (indoor air quality value), the IAQ control routine

will be disabled.
Allowable Entries No/Yes
Default Vaue No

Minimum Output Value
Use this decision to specify the lowest allowable output to the
mixed air damper for the lAQ control routine.

Allowable Entries 0.0to0 100.0 %
Default Vaue 0.0

Maximum Output Value
This decision shal specify the highest allowable output to the
mixed air damper for the lAQ control routine.

Allowable Entries 0.0to0 100.0 %
Default Vaue 50.0
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Maintenance Decisions

Power on Delay

Use this decision to specify the number of secondsthe Universal
Controller must wait to activate this algorithm after a power re-start
OCCurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

The following maintenance decisions are applicable to this algorithm.

Mixed Air Damper Open
This decision displays the value of the first DO point being controlled
by thisagorithm.

Vvaid Display Off/On

Mixed Air Damper Close
This decision displays the value of the second DO point being con-
trolled by this agorithm.

Vaid Display Off/On

Equipment Status Point
This decision displays the actual state of the equipment that determines
whether this agorithm is enabled.

Vaid Display Off/On

Sensor Group/SPT Sensor
This decision displaysthe value of the single Al sensor (if chosen) or
the selected sensor in the sensor group (if chosen).

Valid Display -40.0°F to 245.0°F
(-40.0to0 118.3°C)

Occupied/Biased ?

This decision displays the current occupancy mode based on the
configured datain the Time Schedule. If a Time Schedule has not been
selected, then the default mode will be Occupied and Yes will be

displayed.
Valid Display No/Yes
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High Humidity Sensor

This decision displays the value of the return air humidity sensor being
monitored. If this value exceeds the High Humidity Setpoint, the |AQ
control routine will be disabled.

Vaid Display 0.0 to 100.0% RH

NTFC Active?

This decision indicates when Night Time Free Cooling is active. If the
NTFC w Enthalpy Check algorithm was not selected as part of the
configuration, Night Time Free Cooling shall be inactive and No will
be displayed.

Valid Display No/Yes

NTFC/Setpnt Schedule

This decision displays the space temperature setpoint when Night
Time Free Cooling is active. The space temperature setpoint will be
the occupied high setpoint from the configured Setpoint Schedule.

Valid Display -40.0 to 245.0°F
(-40.0t0 118.3°C)

Outside Enthalpy Good?

This decision indicates when the outside air is suitable for cooling. If
the value displayed in this decision is No, the temperature control PID
will be set to the Maximum Output Value.

Valid Display No/Yes

|AQ Control Point
This decision displays the Indoor Air Quality output value.

Valid Display 0.0 to 100.0%

PID Master Loop

PID Master Loop function calculates the desired output based on the
configured PID gains and the current deviation from setpoint. The
calculated output is readjusted periodically to maintain adesired
Setpoint.



In Figure 5-14 and Appendix A Figure 17:
Setpoint = Setpoint Schedule
Sensor Input = Sensor Group/SPT Sensor

Reference Output

This decision displays the calculated Submaster Reference that is
used by the Floating Point Control to drive the Discrete Output
points.

Reference Output = (Proportional Term + Integral Term + Deriva-
tive Term + Starting Value)

Valid Display -40.0 to 245.0°F
(-40.0to 118.3°C)
clamped to Minimum and Maximum
Output Values

Proportional Term
This decision displays the proportiona error term asit is calcu-
lated by the PID equation.

Proportional Term = (Setpoint Schedule - Sensor Group/SPT
Sensor) * Proportional Gain

Valid Display -9999.9 to 9999.9'F
(-5555.5 to 5555.5'C)

Integral Term
Thisdecision displaysthe integral error term asit is calculated by
the PID equation.

Integral Term = ((Setpoint Schedule - Sensor Group/SPT Sensor)
* Integral Gain) + Previous Integral Term

Valid Display -9999.9 to 9999.9'F
(-5555.5 to 5555.5'C)

249



250

Derivative Term
This decision displays the derivative error term asit is calculated
by the PID equation.

Derivative Term = (Current Error - Previous Error) * Derivative
Gan
Error = (Setpoint Schedule - Sensor Group/SPT Sensor)

valid Display -9999.9 to 9999.9'F
(-5555.5 t0 5555.5"'C)

Integrator Flags
Thisthree-digit field displays the status of the PID Master Loop.

Left Digit 0=PID Active
1 ="PID Inactive
(Disabled or Min/Max Clamp)
Center Digit 0 = Integrator calculating normally
1 = Integrator has been reset
Right Digit 0 = No Integrator clamp
Valid Display 000to0 110

Mixed Air CV Subm Ref

This decision displays the value of the calculated submaster reference
from the PID Master Loop. Thisvalue is used with the Mixed Air
Temperature by the Floating Point Control. To override the submaster
reference, force this decision.

Valid Display -40.0 to 245.0°F (-40.0t0 118.3°C)
Mixed Air Temperature

This decision displays the value of the Al point that provides the
mixed air temperature.

Valid Display -40.0 to 245.0°F (-40.0t0 118.3°C)
Outside Air Temperature

This decision displays the value of the outside air temperature being

used by thisagorithm.

valid Display -40.0 to 245.0°F (-40.0 to 118.3°C)



Valve Capacity

Thisdecisionisacaculated value that is used to approximate the
position of the output device. Please note that thisis not ameasured
value, but a calculated value based on the internal calculations of the
control agorithm. This decision does not necessarily reflect the true
device pogtion.

Valid Display 0.0t0 100.0 %

Indoor AQ Sensor
Thisdecision displays the value of the indoor air quality in parts per
million (PPM).

Valid Display -9999.9 t0 9999.9

Outdoor AQ Sensor
Thisdecision displays the value of the outdoor air quality in parts per
million (PPM).

Valid Display -9999.9 t0 9999.9

IAQ Setpoint
This decision displays the value of the configured indoor air quality
setpoint in parts per million (PPM).

Vaid Display 0.0 to 2000.0

Indoor Air Quality
This function monitorsthe indoor air quality, and if desired, the
outdoor air quality. Thisloop executes every minute.

Reference Output

This decision displaysthe calculated value that is used asthe
Submaster Reference. The agorithm’s output point value will be
either that of the PID Master Loop Reference Output or the value
displayed in this decision, depending on which islower.

Reference Output = (Proportional Term + Integral Term)

Valid Display 0.0t0 100.0 %
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Proportional Term

This decision displays the proportional error term asit is calculated
by the IAQ PID Loop.

Proportional Term = (IAQ Setpoint - lAQ Sensor) * Proportional
Gan

Vadid Display -9999.9 t0 9999.9 range based upon
selected display units.

Integral Term
Thisdecision displaysthe integral error term asit is calculated by
the IAQ PID Loop.

Integral Term = ((IAQ Setpoint - IAQ Sensor) * Integral Gain) +
Previous Integral Term

Vadid Display -9999.9 t0 9999.9 range based upon
selected display units.

Clamp

This decision displays whether the IAQ control routineis being
clamped. The clamp is set whenever the output is lessthan the
minimum output value or greater than the maximum output value.

Valid Display Off/On

Task Timer
This decision displays the number of remaining seconds before this
algorithm executes again. This agorithm executes every second.

Vadid Display 0to 1 second



DO—Interlock

Typical Application

List of Configuration
Decisions

List of Maintenance
Decisions

The DO Interlock agorithm provides a Discrete Output point that is
controlled by the state of either asingle or apair of discrete points. The
agorithm commands the output On whenever the state of the single or
pair of inputs equasits respective comparison states for the On Persis-
tence Time. The output remains On until the state of the Sngle or either
of the pair of inputs does not equal the respective comparison state for
the Off Persstence Time.

If the Discrete Output Point isforced, the forced va ue takes precedence
over the dgorithm asthe Discrete Output vaue.

The DO Interlock agorithm alows any engineering unitsfor the discrete
input points, but displays al related state text as Off/On. The dgorithm's
output discrete text is the same as the text for the discrete output point.

Y ou could usethisalgorithm to control an output device when elther of
two input devices are on (alogica OR), set the Input 1 and Input 2
comparisonsto Off, and set the Output Logic typeto Invert. The On
Persistence and Off Persistence timers can be set as needed.

Note: The default, unconfigured state of thisagorithmisfor the
Discrete Output Point to be On. This occurs as soon asthe
Discrete Output Point is created.

Discrete Input Point 1
Discrete Input Point 2
Discrete Interlock
Input 1 Comparison
Input 2 Comparison
Off Peragtence Time
On Persstence Time
Output Logic Type
Power on Delay

Discrete Output Point
Discrete Input Point 1
Discrete Input Point 2
Reference Output
Task Timer
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Figure 5-15
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Configuration
Decisions

Discrete Input Point 1

Y ou must configure this decision to specify the DO or DI point that is
compared to Input 1 Comparison state. If this point is not configured
then the state will be st to Off.

Allowable Entries Any vaid point name
Default Vaue POINTO

Discrete Input Point 2

Usethis decision to specify the DO or DI point that is compared to Input
2 Comparison state. If thispoint is not configured then the state will be
st to Off.

Allowable Entries Any vaid point name
Default Vaue POINTO

Discrete I nterlock

Discrete Interlock determines the output state by comparing the inputsto
their configured comparison states. These states must exist for the
duration of the persistence time to activate or deactivate the outpui.

Input 1 Comparison
Use this decision to specify the active comparison state for
Discrete Input 1.

Allowable Entries Off/On
Default Vaue Off

Input 2 Comparison
Use this decision to specify the active comparison state for
Discrete Input 2.

Allowable Entries Off/On
Default Vdue Off

Off Persistence Time

Use this decision to specify the amount of timetheinput condi-
tions must remain not equal to their comparison states before the
agorithm turns off the output point, qualified by the Output Logic

Type.
Allowable Entries 0 to 300 seconds
Default Vaue 30
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Maintenance Decisions

On Persistence Time

Use this decision to specify the amount of time theinput condi-
tions must remain equa to their comparison states before the
agorithm turns on the output point, qualified by the Output Logic

Type.
Allowable Entries 0 to 300 seconds
Default Vaue 30

Output Logic Type

Usethisdecison to specify if normd or inverted logic isdesired.
Normd logic will drive the output on when the conditions are
met. Invert logic will drive the output off when the conditionsare
met.

Allowable Entries Norma/Invert
Default Vaue Norma

Power on Delay
Use this decision to specify the number of seconds the Controller must
wait to activate this agorithm after a power re-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Discrete Output Point
Thisdecison displaysthe actud state of the Discrete Output Point being
controlled by thisagorithm.

Vdid Display Actud discretetext of discrete output point
Discrete Input Point 1

Thisdecison displaysthe sate of Discrete Input 1. Thisvaueis com-
pared with the configured Input 1 Comparison state to help determine the
output state.

Vaid Dislay Off/On



Discrete I nput Point 2

Thisdecison displaysthe state of Discrete Input 2. Thisvaueiscom-
pared with the configured Input 2 Comparison state to help determinethe
output state.

Valid Diglay Off/On

Reference Output

This decison displays the output state of the Discrete Interlock function,
without regard to the Output Logic Type. The Discrete Output Point is
driven to this value during Normal logic, and driven to the opposite vaue
when Output Logic TypeisInvert.

Vvdid Diplay Off/On

Task Timer

This decision displays the number of remaining seconds before this
agorithm executes again. Thisagorithm will execute every second.

VdidDisplay 0 to 1 seconds
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DO—Lead/Lag
Control

The DO Lead/L ag Control agorithm controls two pieces of equipment
such asapair of pumpsin either afixed or arotating sequence. The
first deviceis known asthe primary or the lead device. The second
device isknown as the secondary or the lag device.

When using afixed sequence, the lag device serves as backup in case
the lead device fails. After the lead device has been restored, arotation
of the devices can be manualy initiated by changing the valuein the
Rotate Now configuration decision. In order to manually rotate the
fixed sequence while running, change the Sequence Type and set
Rotate Now to Yes.

For arotating sequence, the agorithm may be configured to switch the
primary and secondary devices according to the Day of Week, Day of
Month, or Hours of Runtime. A rotation of the devices can be manu-
ally initiated by changing the value in the Rotate Now configuration
decison.

Thealgorithm can start the primary deviceaccording tothefollowing:
*  One of three control methods, shown in order of precedence:

» Theanaog comparison of aControl Sensor value such as
temperature to a Setpoint Schedule

* A Time Schedule
* An Equipment Status point

* And auto restart, which isindependent of the above control meth-
ods.

If an analog comparison is used as a basis for starting the primary
device (avaid Control Sensor is configured), the agorithm will start
the device when the Control Sensor is outside the high and low
setpoints. When the sensor returns to the region bordered by Low
Setpoint plus Hysteresis and High Setpoint minus Hysteresis, the
algorithmwill stop the primary device.



If a Time Schedule is used asthe basisfor starting the primary device
(avadid Time Scheduleis configured; a Control Sensor is not), the
algorithm will start the device when the Time Scheduleisin the
occupied state. Otherwise, the device will remain stopped.

If an Equipment Status point is used as abasis for starting the primary
device (avaid Equipment Status point is configured; neither a Control
Sensor nor a Time Schedule is configured), the algorithm will start the
device when the an Equipment Status point is On. Otherwise, the
device will remain Off.

Whenever the algorithm starts the lead device, the device status will be
confirmed. The Universal Controller will wait the configured time
delay and, if the status remains off, will stop the lead device and
attempt to start the lag device using the same procedure. Whenever
both devicesfail to start, the algorithm will initiate an alarm on the
CCN, and will disable both devices until arotation of the devicesis
manually initiated. An optiona auto-restart function will attempt to
restart the device(s) every five (5) minutes after both have failed.

If the algorithm successfully starts the primary device, and the primary
device status later indicatesit is off, the agorithm will start the second-
ary device as described above for the primary device.

Application Note: A separate status point for each pump must be
configured in order for the algorithm to operate
correctly.

An alarm will be initiated on the CCN whenever both devicesfail to
start, and a Return To Normal will be initiated thereafter when a
device successfully starts. An interna software point will be created
for the agorithm that will reflect the dlarm state. 1t will be named, for
example, POINT1 A where POINTL1 isthe name of the Discrete Out
Point attached to the algorithm. The alarm configuration will be
attached to the Discrete Out Point when this algorithm is selected.

Application Note: The software point may be utilized as atrigger to

start a backup pump controlled by a DO Interlock
algorithm.
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Typical Application

List of Configuration
Decisions

If the control sensor is out of range, the algorithm will revert to the
next control method (Time Schedule).

If either Discrete Output Point isforced, the forced value takes prece-
dence over the algorithm as the Discrete Output value.

The Time Schedule indicates the current occupancy mode for this
algorithm. The occupancy mode a so defines when the controller is
using the occupied or unoccupied setpoints.

The Setpoint Schedule allows for the configuration of high and low
setpoints for both occupied and unoccupied states.

The DO Lead/Lag Control agorithm will alow any engineering units
for the analog control sensors. The agorithm output discrete text will
be the same as the first Discrete Output Point. However, Discrete In
state will be displayed as Off/On.

This algorithm can be used to automatically start a secondary pump
whenever the primary pump fails.

Discrete Out Point 2
Discrete In Point 1
Discrete In Point 2
Time Schedule
Setpoint Schedule
Equipment Status Point
Lead Lag Control
Sequence Type
Rotate Now
Day of Week
Day of Month
Hours of Runtime
Device Start Delay
Auto-Restart
Control Sensor
Anadog
Hysteress
Block Iteration Rate
Power on Delay



List of Maintenance
Decisions

Configuration
Decisions

DO Lead/Lag Control agorithm configuration includes decisions for
the Alarm Processor configuration as defined in the Alarms chapter of
this manual.

Discrete Output Point 1
Discrete Output Point 2
Discrete Input Point 1
Discrete Input Point 2
Occupied?
Equipment Status Point
Lead/Lag Control
Lead Device
Device 1 Runtime
Device 2 Runtime
Failed Flag
Lead Status
Control Sensor
Anaog
Reference Output
Hysteresis
Low Setpoint
High Setpoint
Low Sensor Region
High Sensor Region
Task Timer

DO Lead/Lag Control agorithm maintenance includes decisions for
the Alarm Processor maintenance as defined in the Alarms chapter of
this manual.

Discrete Out Point 2

Y ou must configure this decision to specify the DO point that controls
the second of two devices. Vaid entry isrequired for the algorithm to
operate.

Allowable Entries
Default Vaue

Any vaid point name
POINTO

DiscreteIn Point 1
Y ou must configure this decision to specify the DI point that provides
the on/off status for the first device. This point providesthe actud
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state of the device. If this point is not configured then the state will be
et to Off.

Note: Y ou must configure a separate status point for each device
in order for the agorithm to operate correctly.

Allowable Entries Any vaid point name
Default Value POINTO

Discrete In Point 2

Y ou must configure this decision to specify the DI point that provides
the on/off status for the second device. This point provides the actua
state of the device. If thispoint isnot configured then the state will be
et to Off.

Note: Y ou must configure a separate status point for each device
in order for the agorithm to operate correctly.

Allowable Entries Any vaid point name
Default Value POINTO

Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy state for this algorithm. For the Time Schedule to control
device activation, the Control Sensor should remain unconfigured.

Allowable Entries OCCPCnn, wherenn=01to 99 or LINK_01

Note: 01 to 08 are default local schedules and
65 to 99 are global schedules.

Default Vaue OCCPCO00, where 00 represents an invalid
schedule number

Setpoint Schedule

If using an analog comparison as abasis for starting a device, usethis
decision to specify the Setpoint Schedule that provides the occupied
and unoccupied setpoints. A Time Schedule can be configured to
determine the occupied and unoccupied states, or else the occupied
setpoint will be used.

Allowable Entries SETPTnn, wherenn = 01to 04, LINK_01,
or Setpoint Offset Al point

Default Vaue SETPTO00, where 00 represents an invalid
schedule number
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Figure 5-16

DO—Lead/Lag Control

DO - Lead Lag Control
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Equipment Status Point

Use this decision to specify a discrete point to control device activa
tion. If thispoint is configured, a device will start when this point is
on. If thispoint isnot configured, it will have no effect on the device
activation.

Allowable Entries Any valid point name
Default Value POINTO

Lead Lag Control
Pump Control controlstwo devicesin either afixed or arotating
sequence.

Sequence Type
Use this decision to indicate whether the devices have afixed

or rotating sequence. A fixed sequence consists of alead
device with abackup device. The lead device can be config-
ured asthefirst or second device. A rotating sequence consists
of devicesthat aternate at a configured time between being a
lead device and alag device.

Allowable Entries 0 = Rotating
1 = Fixed Rotation with Devicel as
Lead
2 = Fixed Rotation with Device2 as
Lead

Default Vaue 0

Rotate Now
Use this decision to indicate whether to switch the designation
of thelead and lag devices.

For a Fixed Sequence this decision shall specify whether to
start the lead device after afailure.

Note: When both devicesfail, usethis decision to restart the
algorithm.

Allowable Entries No/Yes
Default Vaue No



Day of Week

This decision only appliesto devices with arotating sequence.
To rotate the devices on aweekly basis, use this decison to
specify the day of the week on which to rotate the devices.

0= Disabled 4 = Thursday
1 = Monday 5 = Friday

2 = Tuesday 6 = Saturday
3 = Wednesday 7 = Sunday

Allowable Entries Oto 7
Default Vaue 0

Day of Month

This decision only appliesto devices with arotating sequence.
To rotate the pumps on amonthly bass, use this decision to
specify the day of the month on which to rotate the pumps.
Thisdecision islimited to 28 days to ensure that the devices
rotate each month, regardless of the number of daysin the
month.

0 = Disabled
1 =first day of month, 2 = second day of month, etc.,
28 = 28th day of month

Allowable Entries 0 to 28
Default Vaue 0

Hours of Runtime

This decision only appliesto devices with arotating sequence.
To rotate the pumps according to accumulated runtime, use
this decision to indicate the amount of time the device must run
before the rotation occurs.

Allowable Entries 0 to 8760 hours
Default Vaue 0

Device Start Delay
Use this decision to indicate the amount of time to wait after
starting a device before verifying that the device is running.
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Allowable Entries 0 to 900 seconds
Default Vaue 15

Auto Restart

Use this decision to specify whether to enable the auto restart function,
which attempts to restart the device(s) every five minutes after both
have failed.

Allowable Entries Disable/Enable
Default Vaue POINTO
Control Sensor

Use this decision to specify the anal og type input that will be com-
pared to the Setpoint Schedule to determineif adevice should be
started.

Allowable Entries Any valid point name
Default Value POINTO

Analog

Analog provides a discrete output by comparing an analog sensor
valueto the configured setpoint values. If the Control Sensor is
outside the setpoints, the deviceis commanded On and remains On
until the Control Sensor iswithin the region bordered by low setpoint
plus Hysteresis and high setpoint minus Hysteresis. This prevents
short cycling of the controlled device.

Hysteresis
Use this decision to specify the amount that is added to the low
setpoint and subtracted from the high setpoint.

Allowable Entries Valid range based upon selected
display units.
Default Vaue 0.0

Block Iteration Rate
Use this decision to specify how often the input conditions are
checked to determine if the output state must change.

Allowable Entries 10 to 900 seconds
Default Vaue 600



Power on Delay

Use this decision to specify the number of secondsthe Universal
Controller must wait to activate this algorithm after a power re-start
occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Maintenance Decisions  Discrete Output Point 1
This decision displays the commanded state of the first device.

Valid Display Actual discrete text of thefirst
Discrete Output Point

Discrete Output Point 2
This decision displays the commanded state of the second device.

Vadid Display Actual discrete text of the first Discrete Output
Point

Discrete Input Point 1
This decision displays the status of the first device.

Vaid Display Off/On

Discrete Input Point 2
This decision displays the status of the second device.

Vaid Display Off/On

Occupied ?

This decision displays the current occupancy status based on the
configured datain the Time Schedule. If a Time Schedule has not
been selected, then the default mode will be Yes.

Valid Display No/Yes

Equipment Status Point
This decision displays the actua state of the discrete control point. On
will cause adeviceto start.

Vaid Display Off/On 267
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Lead Lag Control
Lead Lag Control function displays the current device sequence, runtime, and

status for this agorithm.
Lead Device
This decision displays the value of the current lead device.
Vaid Display 1 (First Discrete Output Point)

2 (Second Discrete Output Point)

Device 1 Runtime
This decision displays how long, in hours, that Devicel has been On.

Valid Display 0 to 65535 hours

Device 2 Runtime
This decision displays how long, in hours, that Device2 has
been On.

Valid Display 0 to 65535 hours

Failed Flag
This decision indicates when both devicesfail. If neither the lead nor lag
device can be started, the Failed Flag will be set to Alarm.

Vaid Display Normal/Alarm

Lead Status

This decision displays the current state of the lead device.
Valid Display Off/On

Control Sensor

This decision displays the current value of the Control Sensor. Thisvalueisused
by the Analog function to compare against the configured Setpoint Schedule.
The result determines whether a device should be started.

Valid Display -9999.9 t0 9999.9 range based upon

selected display units.

Analog

Analog function is one of three methods that can be used to control device opera-
tion. The setpoint values are compared with the Control Sensor to determine
whether a device should be started.



Reference Output
This decision shall display the calculated output state that is
used to drive the Discrete Output Point.

Vadid Display False/True

Hysteresis
This decision displays the amount that is added to the low
setpoint and subtracted from the high setpoint.

Vaid Display 0.0 t0 9999.9 range based upon selected
display units.

L ow Setpoint

This decision displays the low setpoint value, excluding Hys-
teresis. If the Control Sensor is below this value, the Discrete
Output Point will be commanded On.

Vaid Display 0.0 t0 9999.9 range based upon selected
display units.

High Setpoint

This decision displays the High Setpoint value, excluding
Hysteresis. If the Control Sensor exceeds this value, the Dis-
crete Output Point will be commanded On.

Vaid Display 0.0 t0 9999.9 range based upon selected
display units.

L ow Sensor Region

This decision displays the temperature region of the single
Control Sensor where the regions are defined as follows, with O
displayed when the algorithm isinactive:

Vadid Display Oto5
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® 4

| l— High Setpoint
High Setpoint - Hysteresis

Low Setpoint _l

Low Setpoint + Hysteresis

High Sensor Region

This decision displays the temperature region of the single
Control Sensor where the regions are defined as shown above,
with O displayed when the agorithm isinactive.

Vadid Display Oto5
Task Timer

This decision displays the number of remaining seconds before this
algorithm executes again. Thisagorithm will execute every second.

Valid Display 0 to 300 seconds




DO—Lighting
Control

Typical Application

List of Configuration
Decisions

The DO Lighting Control algorithm controls the state of two discrete
points. These points are pulsed On based upon the current state of the
Control Point or upon a Time Schedule. One point isthe Pulsed On
Output and the other is the Pulsed Off Outpui.

If the input trangtions from Off to On, or if the Time Schedule goes
occupied, the agorithm turns On the Pulsed On Output for one second.
If the input trangtions from On to Off, and the Time Schedule is unoccu-
pied or unused, the agorithm turns On the Pulsed Off Output for one
second. If the Time Schedule goes unoccupied and theinput is Off, the
agorithm turns On the Pulsed Off Output for one second. Optiondly, the
Pulsed Off Output can be continually re-pulsed On at configured inter-
vas. Optiondly, the Pulsed Off Output can be pulsed and then after two
seconds the Pulsed On Output can be pulsed, at a configured number of
minutes before an unoccupied period if theinput is Off.

If either Discrete Output Point isforced, the forced val ue takes prece-
dence over the agorithm as the Discrete Output vaue.

The Time Schedule indicates the current occupancy mode for thisago-
rithm. Control can be based on either the Time Schedule, or the Control
Point, or both smultaneoudy. If neither is configured, the agorithm will
be disabled.

The Discrete Output Point 1 that acts as the Pulsed On Output has been
gpecified asthe default for the dgorithm. That is, it isthe point whose
agorithmisnow being configured.

The dgorithm output discrete unitswill be the same asthe Pulsed On
Discrete Output Point 1. However, Discrete In state will be displayed as
Off/On.

Thisagorithm can be used to interface with acommercid lighting control
pand.

Discrete Output Point 2
Control Point

Time Schedule
Unoccupied Pulse Time
Off Re-Pulse Interva
Power on Delay

271



c¢lec

Figure 5-17
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List of Maintenance Discrete Output Point 1

Decisions Discrete Output Point 2
Control Point
Occupied?
Task Timer
Configuration Discrete Output Point 2
Decisions Y ou must configure this decision to specify the DO point that acts asthe

Pulsed Off Output whenever the input trangtions to the OFF gate. Valid
entry isrequired for the algorithm to operate correctly.

Allowable Entries Any vdid point name
Default Vdue POINTO

Control Point

Use this decision to specify the discrete point that will be monitored to
determine when to turn the lights On or Off. VVaid entry isrequired for the
Control Point part of the algorithm to operate.

Allowable Entries Any vdid point name
Default Vdue POINTO

Time Schedule

Use this decision to specify the Time Schedule that determines the occu-
pancy mode for thisagorithm. Vaid entry isrequired for the Time Sched-
ule part of the agorithm to operate.

Allowable Entries OCCPCnn
wherennisfrom 01to 99, or LINK_01

Note: 01 to 08 are default local schedules and 65 to 99 are global
schedules.

Default Vaue OCCPCO00
where 00 represents an invaid schedule number

Unoccupied Pulse Time

Use this decision to specify the number of minutes before an unoccupied
period when the Pulsed Off Output isto be pulsed on for two seconds. An
entry of 0 shdl disable thisfunction.

Allowable Entries 0to 10 minutes

Default Vdue 0 273
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Maintenance
Decisions

OFF Re-PulseInterval
Usethisdecison to configure the interva, in minutes, that the Pulsed Off
Output will re-pulse automaticaly when in the Off Sate.

Allowable Entries 0 to 240 minutes
Default Vdue 60

Power on Delay
Use thisdecision to specify the number of secondsthe Universa Control-
ler must walit to activate this algorithm after a power re-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vdue 0

Discrete Output Point 1
This decison displaysthe status of the Pulsed On Output point.

VdidDisplay Actud discrete text of Pulsed On Discrete
Output Point 1

Discrete Output Point 2
Thisdecison displaysthe status of the Pulsed Off Output point.

VdidDisplay Actud discretetext of the Pulsed Off Output
Point 1

Control Point

Thisdecison displaysthe vaue of the discrete point that determinesthe
lighting condition.

Vvdid Display Off/On (Off =00or On=1)

Occupied?

This decision displays the current occupancy mode based on the config-
ured datain the Time Schedule. If a Time Schedule has not been se-
lected, the decison will be Y es, but control is unaffected.

Vdid Display No/Yes(No=0or Yes=1)



Task Timer
This decison displays the number of seconds remaining beforethis
agorithm executes again. Thisagorithm will execute every 1 second.

Vdid Digolay Oto 1 second
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DO—Permissive
Interlock

The DO Permissive Interlock algorithm overridesthe state of aDis-
crete Outpit point. The algorithm basesits decision on the current
state of the Discrete Control Point compared to a configured state or
the current value of the Analog Control Point compared to a setpoint.

Four DO Permissive Interlocks with no units are provided as system
tables and are made available after the factory software download.

If the Control Point Type decision is configured to be discrete and the
Discrete Control Point isequal to the configured Occ Discrete State or
Unocc Discrete State for the Persistence Time, the agorithm forces the
Discrete Output Point to the Override Value. An Override Vaue of O
forces the point Off. A value greater than zero forces the point On.
When the Discrete Control Point isno longer equa to the configured
Occ or Unocc Discrete State for the Persistence Time, the agorithm
sets the Discrete Output Point to automatic control.

If the Control Point Type decision is configured to be analog and the
Analog Control Point is higher or lower (based on the Occ or Unocc
Analog Test decision) than the configured low setpoint for the Persis-
tence Time, the algorithm forces the Discrete Output Point to the
Override Vaue. If thisis not true, applying the configured Hysteresis
for the Persistence Time, the algorithm sets the Discrete Output Point
to automatic control.

The agorithm supports two levels of forcing (Force Precedence) to
enable the user to configure two Permissive Interlocks to control the
same point. The Force Precedence value indicates whether the algo-
rithm has high (Control) or low (BEST) precedence over the controlled

point.

The Time Schedule indicates the current occupancy mode for this
algorithm. The occupancy mode defines when the controller isusing
the occupied or unoccupied setpoint and indicates the test conditions
used to override the point. If a Time scheduleis not configured for this
algorithm, the algorithm will default to the occupied state.

The DO Permissive Interlock agorithm will be preset to no analog
engineering units for the control sensors, and will limit the discrete text
of the agorithm to Off/On.



Typical Application

Listof Configuration

Decisions

List of Maintenance

Decisions

If aDO Anaog Comparison normally controls areheat coil hot water
pump, then this agorithm can be used to prevent the pump from
starting when the supply fan is off.

Discrete Output Point
Time Schedule
Occupied Setpoint
Unoccupied Setpoint
Permissive Interlock
Control Point Type
Occ Discrete State
Unocc Discrete State
Occ Analog Test
Unocc Analog Test
Overide Vaue
Hysteress
Persistence Time
Force Precedence
Analog Control Point
Discrete Control Point
Power on Delay

Discrete Output Point
Occupied?
Permissive I nterlock
Reference Output
Perm Interlock Flag
Conditional
Modified Setpoint
Persistence Timer
Force Precedence
Setpoint Limit
Analog Control Point
Discrete Control Point
Task Timer
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Figure 5-18
DO—Permissive Interlock
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Configuration
Decisions

Discrete Output Point

Use this decision to specify the DO point that will be overridden when
the test conditions have been met for the configured Persistence Time.
Valid entry isrequired for the algorithm to operate.

Allowable Entries Any vaid point name
Default Value POINTO

Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy state for this algorithm. 1f you do not specify a Time
Schedule in this decision, the algorithm will assumeto bein the
occupied state.

Note: Usethe same Time Schedule for all algorithmsthat control a
common air handler.

Allowable Entries OCCPCnn, wherenn=01t0 99, or LINK_01

Note: 01 to 08 are default local schedules
and 65 to 99 are global schedules.

Default Vaue OCCPCO00

Occupied Setpoint

If the Control Point Type decision is set to Analog, use this decision to
specify the Occupied Setpoint (no units) to which the controlling point
will be compared.

Allowable Entries -9999.9 t0 9999.9
Default Vaue 0.0

Unoccupied Setpoint

If the Control Point Type decision is set to Analog, use this decision to
specify the Unoccupied Setpoint (no units) to which the controlling
point will be compared.

Allowable Entries -9999.9 t0 9999.9
Default Vaue 0.0
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Per missive I nterlock

Permissive Interlock determinesif the Discrete Output Point should be
forced to the configured override value when the input conditions are
met.

Control Point Type
Use this decision to define whether the Control Point isanaog
or discrete.

Allowable Entries Anaog/Discrete
Default Value Andog

Occ Discrete State

If the Control Point Type is Discrete, use this decision to
define the input state when the Time Schedule is occupied that
will cause the Discrete Output Point to be overridden.

Allowable Entries On/Off
Default Vaue On

Unocc Discrete State

If the Control Point Type is Discrete, use this decision to
define the input state when the Time Schedule is unoccupied
that will cause the Discrete Output Point to be overridden.

Allowable Entries Off/On
Default Vaue Off

Occ Analog Test

If the Control Point Typeis Analog, use this decision to
indicateif the Analog Control Point must be higher or lower
than the occupied low setpoint in order to override the Discrete
Output Point.

Allowable Entries Low/High
Default Value High



Unocc Analog Test

If the Control Point Typeis Analog, use this decision to indi-
cateif the Analog Control Point must be higher or lower than
the unoccupied low setpoint in order to override the Discrete
Output Point.

Allowable Entries Low/High
Default Value Low

Override Value

Use this decision to specify the value to which the Discrete
Output Point is forced when the proper input condition for the
configured Persistence Time exists.

Note: You should only enter either 0.0 (off) or 1.0 (on). Any
non-zero vaue indicates an on state.

Allowable Entries -9999.9 to 9999.9
Default Vaue 0.0

Hysteresis

If the Control Point Typeis Analog, use this decision to specify
the value above or bel ow the setpoint (based upon the analog
test) that the Analog Control Point must be before the override
isreleased.

Allowable Entries 0.0t09999.9
Default Vaue 1.0

Persistence Time

Use this decision to indicate how long the input condition must
exist before the Discrete Output Point is overridden or how
long the input condition must not exist before the Discrete
Output Point is released to automatic control.

Allowable Entries 0 to 3600 seconds
Default Vaue 30
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Maintenance Decisions

For ce Precedence
Usethis decision to configure the Force Precedence for the
Permissive Interlock algorithm.

Application Note: If two permissiveinterlocks are used, each
must have a different force precedence
state: Low (BEST) and High (Control).

Allowable Entries Low/High
Default Value Low

Analog Control Point

Use this decision to specify the analog point that the algorithm tests to
determine if the Discrete Output Point should be overridden. If this
decision is not configured, the Analog Control Point valueis set to 0.0
and the algorithm is disabled.

Allowable Entries Any vaid point name
Default Value POINTO

Discrete Control Point

Use this decision to configure the discrete point that the algorithm tests
to determine if the Discrete Output Point should be overridden. If this
decision is not configured, the Discrete Control Point state is set to Off
and the algorithm is disabled.

Allowable Entries Any valid point name
Default Value POINTO

Power on Delay

Use this decision to specify the number of secondsthe Universal
Controller must wait to activate this algorithm after a power re-start
OCCurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Discrete Output Point
This decision displaysthe actua state of the DO point being controlled
by this agorithm.

Vaid Display Off/On



Occupied ?

This decision displays the current occupancy status based on the
configured datain the Time Schedule. If aTime Schedule has not
been selected, then the default mode will be Yes.

Valid Display No/Yes

Permissive I nterlock

Thisfunction determinesif a configured condition has occurred, and if
s0, the Output point is overridden and set equal to the Reference
Output, until the causal condition no longer exists.

Reference Output
This decision displays the override Discrete State when it is
applied to the Discrete Output point.

vdidDislay  0.0/1.0

Perm Interlock Flag
This decision indicates whether the Permissive Interlock condition
isin effect.

Vadid Display False/True

Conditional
This decision displays the current analog conditiona value (High
or Low) based on the Occupancy state.

Valid Display Low/High

Modified Setpoint

This decision displays the modified Setpoint Vauethat is
currently being used to compare with the Analog Control
point. It includesaconfigured hysteress, and alowsfor the
conditional check being performed (High or Low). Thisvalue
will be Qif aDiscrete Control point is being used.

valid Display -9999.9 to 9999.9

Persistence Timer
This decision displays how much time is left before the Permis-
sive Interlock condition will take effect.

Valid Display 0 to 3600 seconds
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For ce Precedence

This decision displays the configured Force Precedence used
by the Permissive Interlock agorithm to control (override) the
output point.

Vadid Display Low/High

Setpoint Limit
This decision displays the setpoint that is being compared to determine
if the Permissive Interlock condition will take effect.

Valid Display -9999.9 t0 9999.9

Analog Control Point

This decision displays the value of the configured Analog Point which
is being used to determine when the Permissive Interlock will occur
when the Control Point Typeisanalog.

valid Display -9999.9 to 9999.9

Discrete Control Point

This decision displays the value of the configured Discrete Point which
is being used to determine when the Permissive Interlock will occur
when the Control Point Typeisdiscrete.

Valid Display Off/On

Task Timer

This decision displays the number of remaining seconds before this
algorithm executes again. This agorithm will execute every five

seconds.

Valid Display 0to 5 seconds



DO—Slave Point

A DO davepointiscontrolled by another point’ salgorithm such as
Floating Point control, or by aPermissivelnterlock. It hasno control
algorithmof itsown.

A DO slave point can al so be controlled as aNetwork Output point of
another controller.

If the Discrete Output Point isforced, theforced valuetakes prece-
denceover any algorithm asthe Discrete Output value.

A slavepoint hasno al gorithm configuration or maintenancedecisions.
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DO—Staging

Typical Application

The DO Staging agorithm controls up to eight stages of cooling based
on user-defined setpoints. This algorithm can aso be configured to
perform dehumidification.

The DO Staging agorithm usesa PID (Proportional Integral Deriva
tive) Master Loop to control the output stages. The PID Master Loop
calculates the percentage of output stages required to maintain the high
setpoint. The PID Master Loop cal culates the required percentage of
output stages by obtaining the sensor input from the Control/Sensor
Group and comparing it to the high setpoint configured in the Setpoint
Schedule. The Sensor Group by default, utilizesits sensor select
function to obtain the space temperature sensor value. The Master
Reference will be set to the Maximum Output value when dehumidifi-
cation is being performed.

The stages are activated sequentialy, allowing a configured delay time
between each stage. Once astage is activated, it will not be de-acti-
vated until the calculated number of stages has decreased by afull
stage. Thishysteresis prevents short cycling of stages. While the time
delay of anewly activated stage is active, that iswhile waiting for it to
have an effect on the controlled space temperature, the algorithm
clampsthe PID Master Loop integrator at its current value.

If the Equipment Status Point is Off, al stages are turned Off. If the
Sensor Group/SPT Sensor statusisinvalid, the PID Master Loop sets
the output to the Disabled Output Value.

Forcing of any Discrete Output Point takes precedence over the ago-
rithm as the Discrete Output value, but the algorithm will not be
affected.

The Time Schedule indicates the current occupancy state for this
algorithm. The occupancy mode defines when the controller isusing
the occupied or unoccupied setpoints.

The Setpoint Schedule allows you to configure high and low setpoints
for both occupied and unoccupied states. The agorithm uses the high
Setpoint.

The DO Staging agorithm limits engineering units for the control
sensors to humidity and temperature. The agorithm's output discrete
units are the same as the first Discrete Output Point. However, EqQuip-
ment Status Point is displayed as Off/On and the PID Master Loop's
output is displayed as % capacity.

Y ou can use this algorithm to control up to eight DX cooling stagesin
acongtant volume system.



List of Configuration
Decisions

List of Maintenance
Decisions

Note that the Discrete Output Point 1 that is controlling the first stage
has been specified as the default for the agorithm. That is, it isthe

point whose algorithm is now being configured.

Discrete Output Point 2
Discrete Output Point 3
Discrete Output Point 4
Discrete Output Point 5
Discrete Output Point 6
Discrete Output Point 7
Discrete Output Point 8
Equipment Status Point
Control/Sensor Group
Time Schedule
Setpoint Schedule
High Humidity Switch
Humidity Setpoint
High Humidity Sensor
PID Master Loop
Proportional Gain
Integral Gain
Derivative Gain
Disabled Output Vaue
Minimum Output Vaue
Maximum Output Value
Starting Vaue
Block Iteration Rate
Staging Control
Total Number of Stages
On Time Delay
Off Time Delay
Power on Delay

Discrete Output Point 1
Discrete Output Point 2
Discrete Output Point 3
Discrete Output Point 4
Discrete Output Point 5
Discrete Output Point 6
Discrete Output Point 7
Discrete Output Point 8
Equipment Status Point
Control/Sensor Group
Occupied/Biased?
Setpoint Schedule

High Humidity Switch

(continued)
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Figure 5-19
DO—Staging

DO - Staging Control

Control/
Sensor Group
Average

High

Low

Equipment
Status Point

Output
Status

Force Status

ld’ I 30 Seconds
1-300

Staging Control

>
>
>
Setect I>——
>

{>{Enabie

Status

TS Override |>

S S

Time Schedule
Qutput

Maint
Biased O

>
>
>

Setpoint Schedule

tLow Setpoint

PID Master Loop

Sensor Input

High Setpoi

[Occupied ?

High Humidity Switch

Output
Status
Force Status

High Humidity Sensor
Output >

Status

Force Status

Humidity Setpoint
Occupied High Setpoint

Occupied Low Setpoint

Select

boolean
True

False

Minimum Output Value

Maximum Qutput Value

Clamp Integrator

Reset Integrator

Reference Output

Equi Status

Stage 1

Stage 2

input

Stage 3

Stage 4

Stage 5

Stage 6

Stage 7

Stage 8

PiD
Integrator
Clamp

l ¢ I 10 Seconds

>

Discrete Oufput
Point

input Forced Status

Discrete Qutput
Point

E>—{>{input Forced Status

>

Discrete Qutput
Point

Input Forced Status

—

Discrete Qutput
Point

lnput Forced Status

>—>

Discrete Output
Point

input Forced Status

>

Discrete Output
Point

Input Forced Status

Discrete Output
Point

>—>finput Forced Status

>—>

Discrete Output
Point

lnput Forced Status




Configuration
Decisions

High Humidity Setpoint
High Humidity Sensor
PID Master Loop
Reference Output
Proportional Term
Integral Term
Derivative Term
Integrator Flags
Staging Control
Number of Stages
Requested Stages
Delta Stages
Delay Timer
PID Integrator Clamp
Task Timer

Discrete Output Point 2
Use this decision to specify the DO point that is controlling the second
stage.

Allowable Entries Any valid point name
Default Value POINTO

Discrete Output Point 3
Use this decision to specify the DO point that is controlling the third
stage.

Allowable Entries Any vaid point name
Default Value POINTO

Discrete Output Point 4
Use this decision to specify the DO point that is controlling the fourth
stage.

Allowable Entries Any vaid point name
Default Value POINTO

Discrete Output Point 5
Use this decision to specify the DO point that is controlling the fifth
stage.

Allowable Entries Any vaid point name
Default Value POINTO
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Discrete Output Point 6
Use this decision to specify the DO point that is controlling the sixth
stage.

Allowable Entries Any valid point name
Default Value POINTO

Discrete Output Point 7
Use this decision to specify the DO point that is controlling the seventh
stage.

Allowable Entries Any valid point name
Default Value POINTO

Discrete Output Point 8
Use this decision to specify the DO point that is controlling the eighth
stage.

Allowable Entries Any vaid point name
Default Value POINTO

Equipment Status Point

Use this decision to specify the Discrete point that provides the on/off
status of the equipment. The Discrete point provides the actual state of
the equipment. If this point is not configured or the state is Off, al stages
will be turned Off.

Allowable Entries Any vaid point name
Default Value POINTO

Control/Sensor Group

Use this decision to specify the Control Sensor or Sensor Group that is
providing the control inputs. If this point is not configured, the PID
Master Loop output will be set to the PID Disabled Output Vaue. For
more information on Sensor Group, refer to the Sensor Group section of
this Algorithms chapter.

Note:  Usethe same Sensor Group or Control Sensor for al agorithms
that control acommon air handler.

Allowable Entries Any valid Sensor Group name or point name or
LINK_01

Default Value SNSGRO00, where 00 represents an invalid group
number



Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy state for thisagorithm. If avalid Time Scheduleis not
specified in this decision, the algorithm will assume to be in the occu-
pied state.

Note: Usethe same Time Schedule for al agorithmsthat control a
common air handler.

Allowable Entries OCCPCnn, where nnisfrom 01 to 99,
LINK_01, or OPSS 01
Default Vaue OCCPCO00

Setpoint Schedule

Use this decision to specify the Setpoint Schedule that provides the
occupied and unoccupied space temperature setpoints for this algo-
rithm. If this decision does not contain avalid Setpoint Schedule name
the defaults listed in Appendix B will be used.

Note: Use the same Space Temperature Setpoint for al agorithms
that control acommon air handler.

Allowable Entries SETPTnNn, where nn is 01 or 02 (temperature),
LINK_01, OPSS 01 or Setpoint Offset Al
point

Default Vaue SETPT00

High Humidity Switch

If the equipment is performing dehumidification, use this decision to
specify the Discrete point that indicates when dehumidification is
needed. The agorithm can use aHigh Humidity Switch or High
Humidity Sensor to determine if dehumidification is needed. If neither
is configured, dehumidification will not take place.

Allowable Entries Any valid point name
Default Value POINTO

Humidity Setpoint

If the system is performing dehumidification, use this decision to
specify the humidity Setpoint Schedule that provides the high humidity
setpoint for this agorithm.

Allowable Entries SETPTnNn, where nn = 03 (humidity)
Default Vaue SETPT00

291



292

High Humidity Sensor

If the air handler is performing dehumidification, use this decision to
specify the Al point that provides the space or return air humidity
sensor being monitored. Dehumidification isrequired if the High
Humidity Sensor valueis greater than the occupied high setpoint from
the Humidity Setpoint.

Allowable Entries Any valid point name
Default Value POINTO

PID Master L oop

The master loop isaProportional Integral Derivative (PID) control
loop that cal cul ates the percentage of output stages required to achieve
the desired space temperature setpoint. The percent of output stages
will be activated in whole stage increments.

Proportional Gain

Use this decision to enter the value that is multiplied by the
error to produce the proportiona term. Thevauein this
decision isexpressed in units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vaue -5.0

Integral Gain

Use this decision to enter the value that is multiplied by the
error and then added to the current integral term to produce the
new integral term. Thevaluein thisdecision isexpressed in
units-per-unit of error.

Allowable Entries -100.0 to 100.0
Default Vaue -04

Derivative Gain

Use this decision to enter the value that is multiplied by the
current error minus the previous error to produce the derivative
term. Thevaueinthisdecision isexpressed in units-per-unit
of error.

Allowable Entries -100.0 to 100.0
Default Vaue 0.0



Disabled Output Value
Use this decision to specify the percentage of available outputs
that will be activated if the sensor becomes invalid.

Allowable Entries 0.0to 100.0%
Default Vaue 0.0

Minimum Output Value

Use this decision to specify the minimum percentage of avail-
able output stages that will always be activated. For example,
if five stages are available, each stageisworth 20%. There-
fore, if thisdecision is set to 20%, one output will always be
activated.

Allowable Entries 0.0 to 100.0%
Default Vaue 0.0

Maximum Output Value

Use this decision to specify the maximum percentage of
available output stages that can be activated. For example, if
five stages are available, each stage isworth 20%. Therefore,
if thisdecision is set to 80%, one output cannot be activated.

Allowable Entries 0.0 to 100.0%
Default Vaue 100.0

Starting Value
Use this decision to specify the percentage of the available
output stages that are activated when the algorithm is started.

Allowable Entries 0.0to 100.0%
Default Vaue 0.0

Block Iteration Rate
The valuein this decision indicates how often the PID Master
Loop calculates the output value.

Allowable Entries 1 to 300 seconds
Default Vaue 30
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Maintenance Decisions

Staging Control

Staging Control starts and stops up to eight discrete stages based on the
output (percentage) from the PID Master Loop. Y ou can configure the
minimum time between starting and stopping stages.

Total Number of Stages
Use this decision to specify the number of discrete stagesthe
algorithm will control.

Allowable Entries 1to 8
Default Vaue 8

On Time Delay

Use this decision to specify the minimum time delay between
the starting of stages. This value represents the time from
starting the stage to its effect on the controlled temperature.

Allowable Entries 0 to 30 minutes
Default Vaue 1

Off Time Delay

Use this decision to specify the minimum time delay between
the stopping of stages. Thisvalue represents the time from
stopping the stage to its effect on the controlled temperature.

Allowable Entries 0 to 30 minutes
Default Vaue 5

Power on Delay

Use this decision to specify the number of secondsthe Universal
Controller must wait to activate this algorithm after a power re-start
OCCurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Discrete Output Point 1
This decision displays the actua state of the discrete point controlling
thefirst stage.

Vadid Display Actual discrete text of the Discrete Output
Point 1



Discrete Output Point 2
This decision displaysthe actual state of the discrete point controlling
the second stage.

Valid Display Actual discrete text of the Discrete Output
Point 1

Discrete Output Point 3
This decision displays the actua state of the discrete point controlling
the third stage.

Valid Display Actual discrete text of the Discrete Output
Point 1

Discrete Output Point 4
This decision displays the actua state of the discrete point controlling
the fourth stage.

Valid Display Actual discrete text of the Discrete Output
Point 1

Discrete Output Point 5
This decision displays the actua state of the discrete point controlling
the fifth stage.

Vadid Display Actual discrete text of the Discrete Output
Point 1

Discrete Output Point 6
This decision displaysthe actual state of the discrete point controlling
the sixth stage.

Vadid Display Actual discrete text of the Discrete Output
Point 1

Discrete Output Point 7
This decision displaysthe actual state of the discrete point controlling
the seventh stage.

Vadid Display Actual discrete text of the Discrete Output
Point 1
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Discrete Output Point 8
This decision displays the actua state of the discrete point controlling
the eighth stage.

Vaid Display Actual discrete text of the Discrete Output
Point 1

Equipment Status Point
This decision displaysthe actual state of the equipment that determines
whether this algorithm is enabled.

Vaid Display Off/On

Control/Sensor Group
This decision displays the value of the single Al sensor (if chosen) or
the selected sensor in the sensor group (if chosen).

Vaid Display -40.0°F t0 245.0°F  (-40.0 to 118.3°C)

Occupied/Biased ?

This decision displays the current occupancy status based on the
configured datain the Time Schedule. If a Time Schedule has not
been selected, then the default mode will be occupied and Yes will be

displayed.

Valid Display No/Yes

Setpoint Schedule

This decision displays the high setpoint of the configured Setpoint

Schedule. The occupancy state and any Setpoint Offset are taken into
account when this value is determined.

valid Display -50.00 to 255.00°F (-45.6 to 129.3°C)

High Humidity Switch

This decision displays the state of the high humidity switch sensor
being monitored. If the decision was not configured, this value will
default to Off.

Vaid Display Off/On
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High Humidity Setpoint

This decision specifies the current high humidity setpoint for this
algorithm. If the decision was not configured, this value will default to
99% RH, which will prevent any dehumidification.

Valid Display 0.00 to 100.00% RH

High Humidity Sensor

This decision displays the value of the humidity sensor being moni-
tored. Dehumidification isrequired only if this value exceeds the High
Humidity Setpoint.

Valid Display 0.00 to 100.00% RH

PID Master Loop

The PID Master Loop function cal culates the desired output based on
the configured PID gains and the current deviation from setpoint. The
calculated output is re-adjusted periodically to move closer toward the
desired setpoint.

In Figure 5-19 and Appendix A Figure 17:
Setpoint = Setpoint Schedule
Sensor Input = Control/Sensor Group

Reference Output
This decision displays the calculated output that is used to
determine the number of Discrete Output Points required.

Reference Output = (Proportional Term + Integral Term +
Derivative Term + Starting Value)

Vaid Display 0.0 to 100.0%, clamped to Minimum
and Maximum Output Vaues

Proportional Term
This decision displays the proportional error term asit is
calculated by the PID equation.

Proportional Term = (Setpoint Schedule - Control/Sensor
Group) * Proportional Gain

Valid Display -9999.9 to 9999.9%
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Integral Term
Thisdecision displaysthe integral error term asit is calculated
by the PID equation.

Integral Term = ((Setpoint Schedule - Control/Sensor Group) *
Integral Gain) + Previous Integral Term

Valid Display -9999.9 t0 9999.9%

Derivative Term
This decision displays the derivative error term asit is calcu
lated by the PID equation.

Proportional Term = (Current Error - Previous Error) * Deriva
tive Gain
Note: Error = (Setpoint Schedule - Control/Sensor Group)

Valid Display -9999.9 t0 9999.9%

Integrator Flags
Thisthree-digit field displays the status of the PID Master L oop.

Left Digit 0=PID Active
1=PID Inactive (Disabled or Min/Max
Clamp)

Center Digit 0 = Integrator calculating normally
1 = Integrator has been reset

Right Digit 0 = No Integrator clamp
1 = Integrator clamp active

Valid Display 000 to 101

Staging Control

Thisfunction starts and stops up to eight stages of cooling or cooling
tower fans. The control is based on the reference output from the PID
Master Loop.

Number of Stages
This decision displays the number of stagesthat are currently
On.

Vvalid Display 0to8



Requested Stages

This decision displays the number of stages that the algorithm
requests On. The number is determined by the Reference
Output value in relation to the configured Total Number of
Stages.

Vaid Display 0to8

Delta Stages
This decision displays the difference between the Number of
Stages and the number of Requested Stages.

Vaid Display 0to8

Delay Timer

This decision displays the number of minutes remaining in the
configured On Time Delay or Off Time Delay decision
(whichever is applicable) that must elapse before another stage
can be added or taken away. When Delta Stages equals O, the
valuein thisdecision will equal 0.

Valid Display 0 to 30 minutes
PID Integrator Clamp

This decision displays whether or not the PID Clampis cur-
rently in effect for the staging control function.

Valid Display Off/On
Task Timer
This decision displays the number of remaining seconds before this

algorithm executes again. Thisagorithm will execute every ten
seconds.

Valid Display 0to 10 seconds
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Linkage/OPSS
Schedule

As part of an integrated systems approach, the Controller supports
linkage to Carrier electronically-controlled air terminals. Each Con-
troller can support one Air Source linkage controlled system. The
Carrier zoning system uses linkage to provide optimum comfort
without sacrificing energy efficiency. Thisisdone by providing theair
handler as configured in the Controller with the dynamic information
necessary to condition the spaces without over or under conditioning.

One (1) Air Source Linkage with Optimal Start/Stop (OPSS) algo-
rithm is provided as a system table and made available after the factory
software download.

To alow the air source to respond to changing conditions in the zones,
aLinkage Master zone sends compiled linkage information to the
controller (e.g. temperature, occupancy).

Additionally, as part of the linkage strategy, the controller is provided
information such as occupancy mode, average setpoints, and earliest
occupied time of any zone. Theinformation is used by the controller
algorithms to determine the mode of control, to reset supply air, to
increase indoor air quality, and to minimize energy consumption. The
information is also used by the Optimal Start and Stop routines.

The controller sends information such as operating mode, optimal start
biastime, and supply air temperature to the Master Linkage Control so
it can properly control the zone' stemperatures.

In the event that linkage communication fails, the Linkage/ OPSS
Schedule agorithm uses the configured Time Schedule to determine
occupancy and uses the configured Setpoint Schedule to determine the
occupied and unoccupied setpoints. If a Time Schedule is not config-
ured and linkage fails, the algorithm defaults to the occupied state. If a
Setpoint Scheduleis not configured, the algorithm uses default occu-
pied setpoints. If the Sensor Group/SPT Sensor is not configured, the
algorithm uses the default value of 0°F. However, in the event that
linkage communications fails, the Linkage/OPSS agorithm will be
disabled.

To configure an algorithm to use Linkage, the user must enter
LINK_01 namein one or more of the algorithm’s configuration
decisions (Time Schedule, Setpoint Schedule, Sensor Group/SPT
Sensor).



List of Configuration
Decisions

List of Maintenance
Decisions

Setpoint Schedule
Optimal Start
Cooling Factor
Heating Factor
Sensor Group/SPT Sensor
Time Schedule
NTFC Algorithm
Supply Air Temp
Equipment Status
Optima Stop
Stop Time Bias
Setpoint Delta
Evacuation
Pressurization
Power on Delay

Optimal Start
Start Bias
Biased Start Day
Biased Start Time
Biased Occupied
Sensor Group/SPT Sensor
Sensor Group Low
Sensor Group High
Occupied?
Linkage Time Schedule
Mode
Biased Occupied
Next Occupied Day
Next Occupied Time
Next Unoccupied Day
Next Unoccupied Time
Last Unoccupied Day
Last Unoccupied Time
Status
Override Is Set
Linkage Setpoint Schedule
Occupied Lo Setpoint
Occupied Hi Setpoint
Unoccupied Lo Setpoint
Unoccupied Hi Setpoint
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Configuration
Decisions

Linkage Space Temp

Supply Air Temp

Equipment Status

Air Side Linkage
Linkage Status
Supervisory Element
Supervisory Bus
Supervisory Block No.
Avg Occ Heat Setpoint
Avg Occ Cooal Setpoint
Avg Unocc Heat Setpoint
Avg Unocc Cool Setpoint
Avg Zone Temperature
Avg Occ Zone Temp

Optimal Stop
Biased Low Setpoint
Biased High Setpoint
Biased Stop
Biased Stop Day
Biased Stop Time

Evacuation

Pressurization

Task Timer

Setpoint Schedule

Use this decision to specify the Setpoint Schedule (temperature type)
that provides the occupied and unoccupied low setpointsfor this
algorithm as a backup in the event that linkage fails. If a Setpoint
Schedule is not configured, the algorithm will use the default occupied
Setpoints.

Allowable Entries SETPTnn, where nn = 01 or 02 (temperature)
Default Value SETPTO0

Optimal Start

Optimal Start heats up or cools down the controlled space prior to it
becoming occupied. It allows the space temperature to gradually
approach and then achieve the occupied setpoint at the time of occu-

pancy.

Cooling Factor
Use this decision to specify the time (in minutes per degree F of
error) for achieving the cooling setpoint.



Allowable Entries 0Oto60
Default Vaue 0

Heating Factor
Use this decision to specify the time (in minutes per degree F of
error) for achieving the heating setpoint.

Allowable Entries 0to 60
Default Vaue 0

Sensor Group/SPT Sensor

Use this decision to specify the Sensor Group or SPT sensor that is
providing the space temperature inputs as a backup in the event that
linkage fails. If the Sensor Group/SPT Sensor is not configured, the
algorithm will use the default value of 0.0°F. For more information on
Sensor Group, refer to the Sensor Group section of this Algorithms
chapter.

Note: Use the same Sensor Group or SPT Sensor for all algorithms

that control acommon air handler.

Allowable Entries Any valid Sensor Group name or point name
Default Value SNSGROQO,
where 00 represents an invalid group number

Time Schedule
Use this decision to specify the Time Schedule that determinesthe
occupancy mode for this agorithm in the event that linkage fails.

Note: Use the same Time Schedule for al agorithmsthat contain
acommon air handler.

Allowable Entries OCCPCnn, wherenn=01to 99

Note: 01 to 08 are default local schedules and 65 to 99 are global
schedules.

Default Vaue OCCPCO00

NTFC Algorithm

Usethis decision to identify the NTFC w Enthalpy Check algorithm
name that linkage uses to determine if the system isin the Night Time
Free Cooling (NTFC) operating mode.

Allowable Entries NTFC_nn, wherenn =00 or 01
Default Value NTFC 01
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Supply Air Temp

Use this decision to specify the Al point that provides the supply air
temperature to this algorithm. If this point is not configured then the
value will be set to 0.0°F.

Allowable Entries Any valid point name
Default Value POINTO

Equipment Status

Use thisdecision to specify the discrete point that provides the on/off
status of the equipment. The discrete point provides the actua State of
the equipment. If this point is not configured then the state will be set
to Off.

Allowable Entries Any valid point name
Default Value POINTO

Optimal Stop
Optima Stop expands the occupied setpoints during the last portion of
the occupied time.

Stop TimeBias

Use this decision to specify the number of minutes that the ex-
panded occupied setpoints can be used prior to the controlled space
becoming unoccupied.

Allowable Entries 0 to 60 minutes
Default Vaue 0
Setpoint Delta

Use this decision to enter the number of degreesthat are applied to
expand the occupied setpoints during Optimal Stop.

Allowable Entries 0.0to5.0°"F (0.0t0 2.8"C)
Default Vaue 2.0
Evacuation

Use this decision to specify the discrete point that indicates when the
air handler isin evacuation mode.

Allowable Entries Any valid point name
Default Value POINTO
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Maintenance Decisions

Pressurization
Use this decision to specify the discrete point that indicates when the
air handler isin pressurization mode.

Allowable Entries Any valid point name
Default Value POINTO

Power on Delay
Use this decision to specify the number of seconds the controller must
walt to activate this algorithm after a power re-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Optimal Start
Optimal Start isused to bring comfort conditionsto prescribed levels
by the beginning of the next occupied period.

Start Bias
This decision displays the adjustment value, in minutes, for the
Optimal Start routine.

Valid Display 0 to 9999 minutes

Biased Start Day
This decision displays the day of the week that the next biased start
time will occur.

Vaid Display Sun through Sat or blank

Biased Start Time

This decision displaysthe time of day that the next biased start will
occur. Thisvaueis determined by subtracting the calculated start
time bias from the next configured occupied time.

VaidDisplay ~ 00:00to 23:59



Biased Occupied
This decision displays when the Time Scheduleis currently in an
occupied mode due to optima Start/Stop.

For example, if a Time Schedule has a normal occupied time of
0800 and Optimal Start has calculated a start time offset of 15
minutes, Biased occupied will be noted at 0745.

Valid Display No/Yes

Sensor Group/SPT Sensor
This decision displays the value of the backup single Al sensor or the
average of the sensor group, depending on which is selected.

Valid Display -40.0 to 245.0°F (-40.0t0 118.3°C)

Sensor Group Low
This decision displays the value of the single Analog I nput sensor or
the low sensor of the sensor group, depending on which is selected.

Valid Display -40.0 to 245.0°F (-40.0 to 118.3°C)

Sensor Group High
This decision displays the value of the single Al sensor or the high
sensor of the sensor group, depending on which is selected.

Valid Display -40.0 to 245.0°F (-40.0 to 118.3°C)

Occupied ?

This decision displays the current occupancy mode based on the
configured datain the backup Time Schedule that will be used in the
event that linkage fails. If a Time Schedule has not been selected, the
default mode will be Occupied.

Valid Display No/Yes
Linkage Time Schedule

Linkage Time Schedule displays the Time Schedule information as
configured and used by the optimal Start and Stop routines.
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Mode
This decision displays the current occupancy mode from Optimal
Start.

Valid Display 0 = Unoccupied
1 = Occupied

Biased Occupied
This decision identifies when a biased occupancy condition exists.

Valid Display 0= Not in effect
1 = Biased occupied in effect

Next Occupied Day
This decision displays the day of the week on which the next
occupied period will occur.

Vaid Display Sun through Sat or blank

Next Occupied Time
This decision displays the time of day when the next occupied
period will occur.

Valid Display 00:00 to 24:00

Next Unoccupied Day
This decision displays the day of the week on which the next
unoccupied period will occur.

Vaid Display Sun through Sat or blank

Next Unoccupied Time
This decision displays the time of day when the next unoccupied
period will occur.

Valid Display 00:00 to 24:00

Last Unoccupied Day
This decision displays the day of the week on which the last
unoccupied period occurred.

Vaid Display Sun through Sat or blank
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Last Unoccupied Time
This decision displays the time of day when the last unoccupied
period occurred.

Valid Display 00:00 to 24:00

Status
This decision displays the current status of the OPSS Time Sched-
ule.

Valid Display 0 = Time Schedule found
1 = Time Schedule not found

Overridels Set
This decision identifies when the Time Schedule has been overrid-
den from an unoccupied state to an occupied state.

Valid Display 0 = Override not in effect
1 =COverridein effect

Linkage Setpoint Schedule
Linkage Setpoint Schedule displays information about the Setpoint
Schedule provided by linkage for use by the equipment.

Occupied L o Setpoint

This decision displays the Occupied Low Setpoint value, taking
into account any Setpoint Offset, used by any agorithm config-
ured to use this Linkage Setpoint Schedule. The setpoint valueis
dependent on the state of the communications between the Linkage
Supervisory and Equipment parts. |f the communicationis nor-
mal, this value will be the value transmitted by the Linkage
Supervisory part from the Master Linkage Control. If communica-
tion has been disrupted, the value will be determined from the
locally defined Setpoint Schedule and, if configured, the OPSS
Schedule agorithm.

vaidDisplay  -50.0 to 255.0°F (-45.6 t0 123.9°C)
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Occupied Hi Setpoint

This decision displays the Occupied High Setpoint value, taking
into account any Setpoint Offset, used by any agorithm configured
to use this Linkage Setpoint Schedule. The setpoint valueis
dependent on the state of the communication between the Linkage
Supervisory and Equipment parts. If the communication is nor-
mal, this value will be the value transmitted by the Linkage
Supervisory part from the Master Linkage Control. If communica-
tion has been disrupted, the value will be determined from the
locally defined Setpoint Schedule and, if configured, the OPSS
Schedule agorithm.

vaid Display ~ -50.0 to 255.0°F (-45.6 to 123.9°C)

Unoccupied Lo Setpoint

This decision displays the Unoccupied Low Setpoint value used by
any algorithm configured to use this Linkage Setpoint Schedule.
The setpoint vaue is not dependent on the state of the communica-
tion between the Linkage Supervisory and Equipment Part from
the Master Linkage Control. The value will be determined from
the locally defined Setpoint Schedule and if configured, the OPSS
Schedule agorithm.

vaid Display ~ -40.0 to 245.0°F (-40.0 to 118.3°C)

Unoccupied Hi Setpoint

This decision displays the Unoccupied High Setpoint value used
by any agorithm configured to use this Linkage Setpoint Sched-
ule. The setpoint valueis not dependent on the state of the com-
munication between the Linkage Supervisory and Equipment Part
from the Master Linkage Control. The vaue will be determined
from the locally defined Setpoint Schedule and if configured, the
OPSS Schedule agorithm.

vaid Display ~ -40.0 to 245.0°F (-40.0 to 118.3°C)

Linkage Space Temp

This decision displays the space temperature value used by any ago-
rithm configured to use this Linkage Space Temp. Thevaueis
dependent on the state of the communication between the Linkage



Supervisory and Equipment parts. If the communication isnormal,
this value will be the value transmitted by the Linkage Supervisory
part, specificaly AZT or AOZT from the Master Linkage Control. If
communication has been disrupted, the value will be determined from
the locally defined Sensor Group.

Valid Display -40.0 to 245.0°F (-40.0 to 118.3°C)

Supply Air Temp
This decision displays the value of the supply air temperature.

Valid Display -40.00t0 245.00°F  (-40.0 to 118.3°C)

Equipment Status
This decision displays the status of the equipment.

Vaid Display Off/On

Air SideLinkage

Air Side Linkage provides current linkage information such as linkage
status, supervisory bus, element, and block numbers, average setpoints,
and average zone temperatures.

Linkage Status
This decision displays the current status of the Linkage routine.

Normal communication
Communication failure

Linkage routine not configured
Change in communication status be-
tween Supervisory and Equipment parts
of Linkage

Valid Display

0
1
2
3

Supervisory Element

This decision displays the element number of the system element
Master Linkage Control containing the Linkage Supervisory Part
that supplies datato thisair source.

Vadid Display 0 = No Linkage Supervisory Part
1to 239
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Supervisory Bus

This decision displays the bus number of the system element
Master Linkage Control containing the Linkage Supervisory Part
that supplies datato thisair source.

Vaid Display 0t0 239

Supervisory Block No.
This decision displaysthe Linkage air source number of this unit
for diagnostic purposes only.

Valid Display 3to 6 (where 3 = Air Source 1,
and 6 = Air Source 4)

Avg Occ Heat Setpoint

This decision displays the average occupied heating setpoint of al
the temperature zones served by thisair source. Thisvalueis
computed by the Linkage Supervisory Part in the Master Linkage
Control and communicated to the air source. The controller
algorithms use this value as the setpoint for its algorithms instead
of its own configured setpoint when Linkage is active. When
Linkage is not active, the unit will use its configured setpoint.

Valid Display -40.00 to 245.00°F
(-40.0t0 118.3°C)

Avg Occ Cool Setpoint

This decision displays the average occupied cooling setpoint of all
the temperature zones served by thisair source. Thisvalueis
computed by the Linkage Supervisory Part in the Master Linkage
Control and communicated to the air source. The controller
algorithms use this value as the setpoint for its algorithms instead
of its own configured setpoint when Linkage is active. When
Linkage is not active, the unit will use its configured setpoint.

Valid Display -40.00 t0 245.00°F (-40.0 to 118.3°C)

Avg Unocc Heat Setpoint

This decision displays the average unoccupied heating setpoint of
all the temperature zones served by thisair source. Thisvaueis

computed by the Linkage Supervisory Part in the Master Linkage



Control and communicated to the air source. The controller agorithms use
this value as the setpoint for its algorithms instead of its own configured
setpoint when Linkage is active. When Linkage is not active, the unit will use
its configured setpoint.

Valid Display -40.00 t0 245.00°F (-40.0 to 118.3°C)

Avg Unocc Cool Setpoint

This decision displays the average unoccupied cooling setpoint of all the
temperature zones served by thisair source. Thisvalueiscomputed by the
Linkage Supervisory Part in the Master Linkage Control and communi cated
to the air source. The controller algorithms use this value as the setpoint for
its algorithms instead of its own configured setpoint when Linkage is active.
When Linkage is not active, the unit will use its configured setpoint.

Vaid Display -40.00 to 245.00°F (-40.0t0 118.3°C)

Avg Zone Temperature

This decision displays the current average zone temperature of all temperature
zones served by thisair source. Thisvaueiscomputed by the Linkage
Supervisory Part in the Master Linkage Control and communicated to the air
source. The Controller algorithms use this value as the space temperature for
its algorithms instead of its own configured space temperature when Linkage
isactive. When Linkageis not active, the unit will use its configured setpoint.

Valid Display -40.00t0 245.00°F  (-40.0 to 118.3°C)

Avg Occ Zone Temp

This decision displays the current average zone temperature of all temperature
zones served by thisair source that are currently in the occupied mode. This
valueis computed by the Linkage Supervisory Part and communicated to the
air source. The controller algorithms use this value as the space temperature
for its algorithms instead of its own configured space temperature when
Linkageisactive. When Linkage is not active, the unit will useitsloca
Sensor.

Valid Display -40.00 to 245.00°F  (-40.0to 118.3°C)
Optimal Stop

Optimal Stop is used to save energy by relaxing the setpoint restrictions toward
the end of an occupied period.
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Biased L ow Setpoint

This decision displays the adjusted Occupied Lo Setpoint that is
used when Biased Stop Day and Biased Stop Time are reached.
Thisvalue will be used until unoccupied timeis reached.

Valid Display -55.0 to 260.0°F (-48.3 to 126.7°C)

Biased High Setpoint

This decision displays the adjusted Occupied Hi Setpoint that is
used when Biased Stop Day and Biased Stop Time are reached.
Thisvaue will be used until unoccupied time is reached.

Valid Display -55.01t0 260.0°F (-48.3t0 126.7°C)

Biased Stop
This decision displays when the algorithms are controlling to the
Biased Low and Biased High Setpoints during Optimal Stop.

Valid Display No/Yes

Biased Stop Day
This decision displays the day of the week that the next Biased
Stop will occur.

Vaid Display Sun through Sat or blank
Biased Stop Time
This decision displays the time of day that the next Biased Stop

will occur. Thisvaueisdetermined by subtracting the cal culated
stop time bias from the next configured unoccupied time.

Vadid Display 00:00 to 23:59

Evacuation

This decision displays the status of the air handler’ s evacuation mode
indicator. When True, the mode returned to the Linkage Supervisory
Part is Evacuation.

Vaid Display True = In evacuation mode

False = Not in evacuation mode



Pressurization

This decision displays the status of the air handler’ s pressurization
mode indicator. When True, the mode returned to the Linkage Super-
visory Part is Pressurization.

Valid Display True = In pressurization mode
False = Not in pressurization mode

Task Timer

This decision displays the number of remaining seconds before the
next execution of thisalgorithm. Thisagorithm executes every 30
seconds.

Valid Display 0 to 30 seconds
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NTFC w/Enthalpy
Check

Typical Application

List of Configuration
Decisions

The NTFC (Night Time Free Cooling) with Enthalpy Check algorithm
enables equipment to cool the space during unoccupied hours (from 12
am.to7am.) if theoutside air is suitable. Thisglobal algorithm
starts the fans on cool nightsto pre-cool a structure by using only
outside air, thus minimizing the need for mechanical cooling during
occupied hours. Once the space is sufficiently cooled, the algorithm
stopsthe fans.

One Night Time Free Cooling (NTFC) algorithm is provided asa
system table and is made available after the factory software down-
load.

Note: NTFC can only be performed by air handlers equipped with
mixed air dampers, at |east one space temperature sensor,
and an outside air temperature sensor.

NTFC with Enthalpy Check must be used in conjunction with either
the AO Mixed Air Damper CV w/IAQ, DO FHoating Point Mixed Air
Damper CV w/IAQ, or DO Timeclock with Optional Check
algorithm to ensure that both the fan is activated and the dampers are

open.

The NTFC w/Enthalpy Check algorithm calcul ates the mixed air
damper setpoint. The calculated setpoint isamidpoint between the
occupied low setpoint and the occupied high setpoint.

To lessen the need for mechanical cooling, you can use this algorithm
to cool abuilding prior to it being occupied.

Sensor Group/SPT Sensor
Time Schedule
Setpoint Schedule
Night Time Free Cool
NTFC Enable
NTFC Start Time AM
Minimum OAT
Maximum OAT
NTFC Delta Temperature
Outside Air Temperature
Return Air Temperature
Outside Air Humidity



List of Maintenance
Decisions

Return Air Humidity

Outside Air Dewpoint

Enthalpy Switch

Enthalpy Comparison
Default OA Enthalpy
Default RA Enthapy
Maximum OA Enthalpy

Power on Delay

Sensor Group/SPT Sensor
Occupied?
Outside Air Temperature
Return Air Temperature
Outside Air Humidity
Return Air Humidity
Outside Air Dewpoint
Enthalpy Switch
Enthalpy Comparison

Reference Output

OA Enthalpy

RA Enthalpy

OAT > RAT?
NTFC Active?
Outside Entha py Good?
NTFC Setpoint
Task Timer
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Configuration
Decisions

Sensor Group/SPT Sensor

Use this decision to specify the Sensor Group or SPT sensor that is
providing the space temperature inputs. Default Sensor Group usage
isdisabled for thisalgorithm. That is, if the SNSGRnn nameis
entered then it will provide the high control input. Valid entry is
required for the algorithm to operate. For more information on Sensor
Group, refer to the Sensor Group section of this Algorithms chapter.

Note: Usethe same Sensor Group/SPT Sensor for al agorithms
that control acommon air handler.

Allowable Entries Any valid Sensor Group name or point name
or LINK_01

Default Vaue SNSGROQO,
where 00 represents an invalid group number

Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy state for this algorithm. 1f you do not specify a Time
Schedule in this decision, the algorithm will assumeto bein the
occupied state.

Note: Usethe same Time Schedule for al algorithms that contain a
common air handler.

Allowable Entries OCCPChn,
where nn=01t0 99, LINK_01, or OPSS 01

Note: 01 to 08 are default local schedules
and 65 to 99 are global schedules.
Default Value OCCPCO00

Setpoint Schedule
Use this decision to specify the Setpoint Schedule (temperature type)

that provides the occupied and unoccupied setpoints for this algorithm.

If this decision does not contain avalid Setpoint Schedule name then
the defaultslisted in Appendix B will be utilized.

Note: Use the same space temperature Setpoint Schedule for all
algorithmsthat control acommon air handler.
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Allowable Entries SETPTNnN,
wherenn = 01 or 02 (temperature),LINK_01,
OPSS 01, or Setpoint Offset Al point

Default Value SETPTOO0

Night Time Free Cool

Night Time Free Cool calculates the space temperature setpoint and
determinesif the outside air is suitable for cooling the space during
unoccupied hours.

NTFC Enable

Use this decision to enable Night Time Free Cooling. The space
temperature setpoint is still calculated, whether or not this decision
is enabled. The calculated setpoint is a midpoint between the
occupied low setpoint and the occupied high setpoint.

Allowable Entries Dsable/Enable
Default Vaue Dsable

NTFC Start Time AM
Use this decision to specify the hour after midnight at which NTFC

goesinto effect.

Allowable Entries Oto7
Default Vaue 3
Minimum OAT

Use thisdecision to set the minimum OAT temperature below
which the NTFC function will be disabled.

Allowable Entries 40.0t0 200.0°F (4.441093.3°C)
Default Value 40.0
Maximum OAT

Use this decision to specify the maximum OAT temperature above
which the NTFC function will be disabled.

Allowable Entries 40.0t0 200.0°F (4.441093.3°C)
Default Vaue 72.0
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NTFC Delta Temperature

Use this decision to specify how many degrees lower than the
space temperature the Outside Air Temperature must be before
outsde ar is used to cool the space.

Allowable Entries 4.0t0 10.0"F (2.2105.6"C)
Default Value 8.0

Outside Air Temperature

Use this decision to specify the Analog Input point that provides the
outside air temperature to the algorithm. If the decision is not config-
ured, outside air temperature will default to 0.0°F, which will disable
NTFC dueto the Minimum OAT.

Note: To reset the space temperature based on the Outside Air
Temperature, you must configure this decision.

Allowable Entries Any valid point name
Default Value POINTO

Return Air Temperature
Use this decision to specify the Analog Input point that provides the
return air temperature to this algorithm.

Allowable Entries Any valid point name
Default Value POINTO

Outside Air Humidity

If Night Time Free Cooling is enabled, use this decision to specify the
Analog Input point that provides the outside air humidity to the
algorithm. The algorithm is capable of using either a humidity or
dewpoint sensor. If neither are available, the system will usethe
Default OA Enthalpy.

Allowable Entries Any valid point name
Default Value POINTO
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Return Air Humidity

Use this decision to specify the Analog Input point that provides the
relative humidity of the return air to thisalgorithm. If the Al pointis
not configured, the algorithm will use the value in the Default RA
Enthalpy decision.

Allowable Entries Any vaid point name
Default Value POINTO

Outside Air Dewpoint

If Night Time Free Cooling is enabled, use this decision to specify the
Analog Input point that provides the outside air dewpoint to the
algorithm. The algorithm is capable of using either a humidity or
dewpoint sensor. If neither are available, the agorithm will use the
valuein the Default OA Enthalpy decision.

Allowable Entries Any vaid point name
Default Value POINTO

Enthalpy Switch

Instead of computing the outside air enthalpy and return air enthalpy,
use this decision to specify adiscrete point that indicates if the outside
air issuitable for cooling.

Allowable Entries Any vaid point name
Default Value POINTO

Enthalpy Comparison

Enthal py Comparison calculates the heat content of outside air and
return air. It determinesif the outside air is suitable for conditioning
the space.

Default OA Enthalpy

If Outside Air Humidity and Outside Air Dewpoint sensors are not
available, use this decision to specify the outside air enthal py that
Return Air Humidity must exceed in order to close the damper.

Allowable Entries 0to 51 BTU/Ib
Default Vaue 51



Maintenance Decisions

Default RA Enthalpy

If aReturn Air Humidity sensor is not available, use thisdecision
to specify the return air enthalpy that the Outside Air cannot
exceed.

Allowable Entries 0to51BTU/lb
Default Vaue 50

Maximum OA Enthalpy
Use this decision to specify the maximum outside air enthalpy that
is acceptable for atmospheric cooling.

Allowable Entries 0to 51 BTU/Ib
Default Vaue 30

Power on Delay
Use this decision to specify the number of seconds the controller must
walt to activate this system function after a power re-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Sensor Group/SPT Sensor
This decision displays the value of the single Al sensor or the highest
sensor group, depending on which is selected.

Valid Display -40.0 t0 245.0°F (-40.0 to 118.3°C)

Occupied ?

This decision displays the current occupancy status mode based on the
configured datain the Time Schedule. If a Time Schedule has not
been selected, the default mode will be Occupied and Yeswill be

displayed.
Valid Display No/Yes
Outside Air Temperature

This decision displays the value of the outside air temperature being
used by thisagorithm.

valid Display -40.00 to 245.00°F (-40.0 to 118.3°C)
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Return Air Temperature
This decision displays the value of the return air temperature being
used by thisagorithm.

Valid Display -40.00 to 245.00°F (-40.0to0 118.3°C)

Outside Air Humidity
This decision displays the value of the outside air humidity being used
by this agorithm.

Valid Display 0.00 to 100.00% RH

Return Air Humidity
This decision displays the vaue of the return air humidity being used
by this agorithm.

Valid Display 0.00 to 100.00% RH

Outside Air Dewpoint
This decision displays the value of the outside air dewpoint being used
by this agorithm.

Valid Display -40.00 t0 245.00°F  (-40.0 to 118.3°C)

Enthalpy Switch
This decision displays whether the outside air is currently suitable for
cooling. When thisvaueisOn, the outside air is suitable for cooling.

valid Display Off/On

Enthalpy Comparison

Enthalpy Comparison determinesif outside air can be used for condi-
tioning the space, based on entha py content of the outside and return
ar.

Reference Output
This decision displays the result of the entha py comparison,
which indicatesif using outside air is suitable at thistime.

Valid Display False/True



OA Enthalpy
This decision displays the value of the enthalpy of the outside air expressed in
units of BTU/Ib.

VaidDisplay  -9999.99 to 9999.99 Btu/Ib
(-23267.6 to 23232.0 kJ/kg)

RA Enthalpy
This decision displays the value of the enthalpy of the return air expressed in
units of BTU/Ib.

vaid Display ~ -9999.99 to 9999.99 Btu/lb
(-23267.6 t0 23232.0 kJ/Kg)

OAT >RAT ?

This decision displays whether the outside air temperature is greater than the
return air temperature. If the outside air temperature is greater, the

OAT will be deemed not suitable for cooling.

Vaid Display No/Yes

NTFC Active?
This decision displays whether the NTFC w Enthalpy Check agorithm is active.

Valid Display No/Yes

Outside Enthalpy Good?

This decision displays whether or not outside air can be used, if desired. If this
valueis No, the NTFC will beinactive.

Valid Display No/Yes

NTFC Setpoint

This decision displays the cal culated setpoint value from the NTFC w/Enthal py
Check agorithm.

Valid Display -40.0 to 245.0°F (-40.0t0 118.3°C)

Task Timer

This decision displays the number of remaining seconds before this algorithm

executes again. Thisalgorithm will execute every 30 seconds.

Vadid Display 0 to 30 seconds
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Optimal Start/
Stop

Calculating Start Time
Offset

Calculating Expanded
Occupied Setpoints

Optimal Start/Stop (OPSS) gives the user the capability to pre-condi-
tion a space prior to occupancy and to relax the setpoints at the end of

occupancy.

One Optima Start/Stop (OPSS) algorithm is provided as a system
table and is made available after the factory software download.

Algorithms serving acommon air handler or building space will
usually be under the control of the same Time Schedule and Setpoint
Schedule. OPSS provides both of these schedules and serves two basic

pUrposes:

*  Optimal Start causes the controlled space to heat up or cool down
prior to becoming occupied. This agorithm allows the space
temperature to gradually approach and then maintain the occupied
Setpoint at the time of occupancy.

*  Optima Stop expands the occupied setpoints during the last
portion of the occupied time.

To configure an algorithm to use Optima Start/Stop, you must enter
OPSS 01 in the algorithm’s Time Schedule and Setpoint configura-
tion decision.

OPSS calculates start time offset for each occupied period in the Time
Schedule. The factorsthat affect time offset calculations are:

* Low and high space temperatures
*  Occupied setpoints
» TheHeating and Cooling Factorsin min/°F

If Optimal Start is not desired (i.e., capability to pre-condition the
gpaceis not desired), then Optimal Start’s Heating and Cooling Fac-
tors should be set to 0.

The vaue entered in Optimal Stop’ s Setpoint Delta decision deter-
mines the expanded occupied setpoints. If the value entered is 2°F and
the occupied setpoints are 68°F and 78°F, the expanded occupied
setpoints will be 66°F and 80°F.



The vaue entered in Stop Time Bias determines the amount of time
that expanded occupied setpoints will be in effect prior to the space
becoming unoccupied. For example, if the occupied time is 0800
through 1700, and the desired stop time is 15 minutes, then the ex-
panded occupied setpointswill come into effect at 1645.

If Optimal Stop isnot desired (i.e., no relaxation of the setpointsis
desired), then either Optimal Stop’s Setpoint Deltaor Stop Time Bias
should be set to 0.

The Heating and Cooling Factors represent an estimate of thetimein
minutes required for the space to change temperature by 1 °F via
mechanica means.

List of Configuration Sensor Group/SPT Sensor
Decisions Time Schedule
Setpoint Schedule
Optimal Start
Cooling Factor
Heating Factor
Optima Stop
Stop Time Bias
Setpoint Delta
Power on Delay

List of Maintenance Sensor Group/SPT Sensor
Decisions Sensor Group Low
Sensor Group High
Occupied?
OPSS Time Schedule
Mode
Biased Occupied
Next Occupied Day
Next Occupied Time
Next Unoccupied Day
Next Unoccupied Time
Last Unoccupied Day
Last Unoccupied Time
Status
Overrideis Set (continued)
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OPSS Setpoint Schedule
Occupied Lo Setpoint
Occupied Hi Setpoint
Unoccupied Lo Setpoint
Unoccupied Hi Setpoint

Optima Start
Start Bias
Biased Start Day
Biased Start Time
Biased Occupied

Optimal Stop
Biased Low Setpoint
Biased High Setpoint
Biased Stop
Biased Stop Day
Biased Stop Time

Task Timer

Configuration Sensor Group/SPT Sensor

Decisions Use this decision to specify the Sensor Group or SPT sensor that is
providing the low and high space temperature inputs. Default Sensor
Group usageis disabled for thisagorithm, that is, only the SNSGRnn
nameisvalid and it provides the low and high space temperature
input. Vaid entry isrequired for the algorithm to operate. For more
information on Sensor Group, refer to the Sensor Group section of this
Algorithms chapter.

Note:  Usethe same Sensor Group/SPT Sensor for dl agorithms
that control acommon air handler.

Allowable Entries Any valid Sensor Group name or point name
Default Vaue SNSGROO,
where 00 represents an invalid group number

Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy mode for this agorithm. Valid entry is required for the
algorithm to operate.

Note: Use the same Time Schedule for al algorithmsthat control
acommon air handler.
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Allowable Entries OCCPCnn, where nn =01 to 99

Note: 01 to 08 are default local schedules and
65 to 99 are global schedules.

Default Vaue OCCPC00

Setpoint Schedule

Use this decision to specify the Setpoint Schedule that is providing the
space temperature setpoints for this algorithm. If it does not contain a
valid Setpoint Schedule name then the defaults listed in Appendix B
will be utilized. Optimal Start and Optimal Stop are based on the
configured setpoint values.

Allowable Entries SETPTnn, wherenn = 01 or 02 (tempera-
ture), or Setpoint Offset Al point
Default Value SETPTO0

Optimal Start

Optimal Start heats up or cools down the controlled space prior to
becoming occupied. It alows the space temperature to gradually
approach and then maintain the occupied setpoint at the time of occu-

pancy.

Cooling Factor
Use this decision to specify the time (in minutes per degree F of
error) for achieving the cooling setpoint.

Allowable Entries 0to 60
Default Vaue 0

Heating Factor
Use this decision to specify the time (in minutes per degree F of
error) for achieving the heating setpoint.

Allowable Entries 0to 60
Default Vaue 0

329



330

Maintenance Decisions

Optimal Stop

Optima Stop allows the temperature of the occupied space to drift to
the expanded occupied setpoints during the last portion of the occupied
time.

Stop TimeBias

Use this decision to specify the desired number of minutes that the
expanded occupied setpoints will be used prior to the controlled
space becoming unoccupied.

Allowable Entries 0 to 60 minutes
Default Vaue 0
Setpoint Delta

Use this decision to enter the number of degreesthat are applied to
expand the occupied setpoints during Optimal Stop.

Allowable Entries 0.0t0 5.0"F (0.0to0 2.8"C)
Default Value 2.0

Power on Delay
Use this decision to specify the number of seconds the controller must
walt to activate this system function after a power re-start occurs.

Note: Entering 65535 will disable the task on power-up.
Allowable Entries 0 to 65535 seconds
Default Value 0

Sensor Group/SPT Sensor

This decision displays the space temperature value of the single Al
sensor or the average of the sensor group, depending on whichis
selected.

Valid Display -40.0 to 245.0°F (40.0t0 118.3°C)
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Sensor Group Low

This decision displays the value of the single Analog Input sensor
or thelow sensor of the sensor group, depending on which is
selected.

VaidDisplay  -40.0t0245.0°F  (-40.0t0 118.3°C)

Sensor Group High

This decision displays the value of the single Analog Input sensor
or the high sensor of the sensor group, depending on whichis
Selected.

Valid Display -40.0 to 245.0°F (-40.0to 118.3°C)
Occupied ?

This decision displays the current occupancy mode based on the
configured datain the Time Schedule. If a Time Schedule has not
been selected, the default mode will be occupied (Y es).

Valid Display No/Yes

OPSS Time Schedule
OPSS Time Schedule displays the Time Schedule information as
configured and used by the Optimal Start and Stop routines.

Mode
This decision displays the current Occupancy Mode from Optimal
Start.

Valid Display Unoccupied/Occupied

Biased Occupied
This decision identifies when a biased occupancy condition exists.

Valid Display Not in effect/Biased Occupied in effect

Next Occupied Day
This decision displays the day of the week on which the next
occupied period will occur.

Valid Display Sun, Mon, Tue, Wed, Thu, Fri, Sat or
blank



Next Occupied Time
This decision displays the time of day when the next occupied
period will occur.

Vaid Display 00:00 to 24:00

Next Unoccupied Day
This decision displays the day of the week on which the next
unoccupied period will occur.

Valid Display Sun, Mon, Tue, Wed, Thu, Fri, Sat or
blank

Next Unoccupied Time
This decision displays the time of day when the next unoccupied
period will occur.

Vaid Display 00:00 to 24:00

Last Unoccupied Day
This decision displays the day of the week on which the last
unoccupied period occurred.

Valid Display Sun, Mon, Tue, Wed, Thu, Fri, Sat or
blank

Last Unoccupied Time
This decision displays the time of day when the last unoccupied
period occurred.

Vaid Display 00:00 to 24:00

Status
This decision displays the current status of the OPSS Time Sched-
ule.

Valid Display 0 = Time Schedule found
1 = Time Schedule not found
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Overrideis set
This decision identifies when the Time Schedul e has been overridden
from an unoccupied state to an occupied state.

Vadid Display 0= Override not in effect
1 = Overridein effect

OPSS Setpoint Schedule
OPSS Setpoint Schedule displays the Setpoint Schedule information as
configured and used by the Optima Start and Stop routines.

Occupied Lo Setpoint

This decision displays the Occupied Lo Setpoint value, including

any adjustment for T-56 Slider Bias.

Valid Display -50.0 to 255.0°F (-45.6 t0 123.9°C)

Occupied Hi Setpoint

This decision displays the Occupied Hi Setpoint value, including any

adjustment for T-56 Slider Bias.

Valid Display -50.0 to 255.0°F (-45.6 t0 123.9°C)

Unoccupied Lo Setpoint

This decision displays the Unoccupied Lo Setpoint value, including

any adjustment for T-56 Slider Bias.

Valid Display -40.0 to 245.0°F (-40.0t0 118.3°C)

Unoccupied Hi Setpoint

This decision displays the Unoccupied Hi Setpoint value, including

any adjustment for T-56 Slider Bias.

Valid Display -40.0 to 245.0°F (-40.0t0118.3°C)
Optimal Start

Optimal Start is used to bring comfort conditions to prescribed levels by
the beginning of the next occupied period.
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Start Bias
This decision displays the adjustment value, in minutes, for the
Optimal Start routine.

Valid Display 0 to 9999 minutes

Biased Start Day
This decision displays the day of the week that the next biased start
timewill occur.

Valid Display Sun, Mon, Tue, Wed, Thu, Fri, Sat, or blank

Biased Start Time

This decision displays the time of day that the next biased start will
occur. Thisvalueis determined by subtracting the calculated Start
Bias from the next configured occupied time.

VaidDisplay  00:00to 23:59

Biased Occupied

This decision displays when the Time Scheduleis currently in an
occupied state due to Optimal Start/Stop. For example, if aTime
Schedule has a normal occupied time of 0800 and Optimal Start
has calculated a start time offset of 15 minutes, Biased Occupied
will be noted at 0745.

Valid Display No/Yes

Optimal Stop
Optima Stop is used to save energy by relaxing the setpoint restric-
tionstoward the end of an occupied period.

Biased L ow Setpoint

This decision displays the adjusted Occupied Lo Setpoint that is
used when Biased Stop Day and Biased Stop Time are reached.
Thisvalue will be used until unoccupied time is reached.

Valid Display -55.0 t0 260.0°F  (-48.3t0 126.7°C)
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Biased High Setpoint

This decision displays the adjusted Occupied Hi Setpoint that is
used when Biased Stop Day and Biased Stop Time are reached.
Thisvaue will be used until unoccupied time is reached.

Valid Display -55.0 t0260.0°F  (-48.3t0 126.7°C)

Biased Stop

This decision displays when the algorithms are controlling to the
Biased Low and Biased High Setpoints during Adaptive Optimal
Stop.

Valid Display No/Yes

Biased Stop Day
This decision displays the day of the week that the next Biased
Stop will occur.

Vaid Display Sun, Mon, Tue, Wed, Thu, Fri, Sat, or
blank

Biased Stop Time

This decision displays the time of day that the next Biased Stop
will occur. Thisvaueisdetermined by subtracting the calculated
stop time bias from the next configured unoccupied time.

Valid Display 00:00 to 23:59
Task Timer
This decision displays the number of remaining seconds before the

next execution of this algorithm. This algorithm executes every 30
seconds.

Valid Display 0 to 30 seconds



Sensor Group

Thisgloba agorithm provides the input of up to six sensors, of the
sametype, to AO and DO agorithms.

Four (4) Sensor Groups are provided as system tables and made
available after the factory software download:

*  Two (2) with temperature units
*  Two (2) with no units

The Sensor Group will implement a sensor select function asits
default output, when the Sensor Group name, SNSGRnn (wherenniis
the function number of the Sensor Group), is entered in the desired
algorithm’ s analog sensor input decision, i.e., Sensor Group/SPT
Sensor. Thisfunction provides either the lowest sensor input or the
highest sensor input, based on the current setpoint values. It selectsthe
highest sensor input unless the lowest sensor input is less than the low
setpoint, at which point it continues to select the lowest sensor input
until it is above the midpoint of the low and high setpoints. If NTFC is
active, then the highest sensor input is selected. This function ensures
that the cooling, heating, and mixed air algorithms are controlling to
the same sensor.

The Sensor Group aso provides the highest sensor input, lowest sensor
input, and the computed average sensor value. A Sensor Group con-
tains three software variables used to provide the high, low, and
average sensor values from agroup of sensors. These software variable
names can be entered in any analog sensor input configuration deci-
sion. Thismust be done in order to override the default value from the
Sensor group sensor select function.

» To obtain the highest sensor reading, enter SGHInn (wherennis
the function number of the Sensor Group) in the desired
algorithm’ s analog sensor input decision, i.e., Sensor Group/SPT
Sensor.

* To obtain the lowest sensor reading, enter SGL Onn.

» To obtain the average sensor reading, enter SGAVGnn.

» To obtain the sensor select reading, enter SGSEL nn.
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List of Configuration
Decisions

The sensorsin a Sensor Group must be of the same type. If an ago-
rithm requires input from more than one type of sensor, separate
Sensor Groups must be configured.

One or more of the sensorsin the group may be used to signal a Push
Button (Time Schedule) Override.

Sensorswith invalid status will be ignored. If the status of al input
sensors are invalid, the Sensor Group status will be invalid.

The Time Schedule will indicate the current occupancy mode for the
sensor select function. The occupancy mode will also define when the
controller is using the occupied or unoccupied setpoints. If avalid
Time Scheduleis not specified in this decision, the algorithm will
default to the occupied state.

The Setpoint Schedule will alow for the configuration of high and low
setpoints for both occupied and unoccupied states to be used by the
sensor select function.

1<t Sensor

2nd Sensor

3rd Sensor

4th Sensor

5th Sensor

6th Sensor

Time Schedule
Setpoint Schedule
NTFC Algorithm
Power on Delay
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List of Maintenance
Decisions

Configuration
Decisions

The following read-only, maintenance decisions are applicable to this
algorithm.

1st Sensor

2nd Sensor

3rd Sensor

4th Sensor

5th Sensor

6th Sensor

Sensor Group Select
Sensor Group Low
Sensor Group High
Sensor Group Average
Low Setpoint

High Setpoint
Occupied/Biased?
NTFC Active?
Task Timer

1st Sensor
Use this decision to specify the first analog point that is providing sensor
input.

Allowable Entries Any vaid point name
Default Value POINTO
2nd Sensor

Use this decision to specify the second analog point that is providing
sensor input.

Allowable Entries Any valid point name
Default Value POINTO
3rd Sensor

Use this decision to specify the third analog point that is providing sensor
input.

Allowable Entries Any vaid point name
Default Value POINTO



4th Sensor
Use this decision to specify the fourth analog point that is providing
Sensor input.

Allowable Entries Any vaid point name
Default Value POINTO
5th Sensor

Use this decision to specify the fifth analog point that is providing
Sensor input.

Allowable Entries Any vadid point name
Default Value POINTO
6th Sensor

Use this decision to specify the sixth analog point that is providing
Sensor input.

Allowable Entries Any valid point name
Default Value POINTO
Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy mode for thisagorithm. If avalid Time Scheduleis not
specified in this decision, the algorithm defaults to the occupied state.

Application Note: Usethe same Time Schedule for al agorithms that
control acommon air handler.

Allowable Entries OCCPCnn where nnisfrom 01 to 99,
LINK_01, or OPSS 01

Note: 01 to 08 are default local schedules and 65 to 99 are globa
schedules.

Default Vaue OCCPC00
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Maintenance Decisions

Setpoint Schedule

Use this decision to specify the Setpoint Schedule (temperature type)
that provides the occupied and unoccupied setpoints. If it does not
contain avalid Setpoint Schedule name then the defaultslisted in
Appendix B will be utilized.

Application Note: Use the same space temperature Setpoint Schedule
for al algorithms that control acommon air han-
dler.

Allowable Entries Groups1 & 2:
SETPTnn, where nn is 01 or 02 (temp-
erature), LINK_01, OPSS 01 or
Setpoint Offset Al point
Groups3 & 4. SETPT04

Default Value SETPTOO0

NTFC Algorithm

If NTFC is active then the highest sensor input will be selected by the
Sensor Select function. By default NTFC isenabled. To disable,
change the entry to NTFC_00. Thiswill only apply to thefirst two
Sensor Groups.

Allowable Entries NTFC _nnwherennis 00 or 01
Default Value NTFC 01 for Groups1 & 2;
NTFC_00 for Groups3 & 4

Power on Delay
Use this decision to specify the number of seconds the controller must
walit to activate this system function after a power re-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

1st Sensor
This decision displays the current value of the first sensor inthe
configured Sensor Group.

Valid Display -9999.9 t0 9999.9 range based upon
selected display units.

2nd Sensor
This decision displays the current value of the second sensor in the
configured Sensor Group.

Vadid Display -9999.9 t0 9999.9 range based upon
selected display units.



3rd Sensor
This decision displays the current vaue of the third sensor in the
configured Sensor Group.

Vadid Display -9999.9 to 9999.9 range based upon
selected display units.

4th Sensor
This decision displays the current value of the fourth sensor in the
configured Sensor Group.

Valid Display -9999.9 t0 9999.9 range based upon
selected display units.

5th Sensor
This decision displays the current value of the fifth sensor in the
configured Sensor Group.

Vadid Display -9999.9 to 9999.9 range based upon
selected display units.

6th Sensor
This decision displays the current value of the sixth sensor in the
configured Sensor Group.

Vadid Display -9999.9 t0 9999.9 range based upon
selected display units.

Sensor Group Select

This decision displays either the lowest or the highest value of the
configured sensors, excluding any sensors with an invalid status, based
on the Sensor Select function.

Vadid Display -9999.9 t0 9999.9 range based upon
selected display units.

Sensor Group Low
This decision displays the lowest value of the configured sensors,
excluding any sensorswith an invaid status.

Vadid Display -9999.9 10 9999.9 range based upon
selected display units.
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Sensor Group High
This decision displays the highest value of the configured sensors,
excluding any sensorswith an invalid status.

Valid Display -9999.9 10 9999.9 range based upon
selected display units.

Sensor Group Average
This decision displays the average value of the configured sensors,
excluding any sensorswith an invalid status.

Valid Display -9999.9 to 9999.9 range based upon
selected display units.

L ow Setpoint
This decision displays the current low setpoint used by the Sensor
Select function.

Valid Display -9999.9 to 9999.9 range based upon
selected display units.

High Setpoint
This decision displays the current high setpoint used by the Sensor
Select function.

Valid Display -9999.9 to 9999.9 range based upon
selected display units.

Occupied/Biased ?

This decision displays the current occupancy mode based on the
configured datain the Time Schedule. If a Time Schedule has not been
selected, then the default mode will be Occupied and Yeswill be

displayed.

Valid Display No/Yes



NTFC Active?

This decision indicates when Night Time Free Cooling is active. If the
NTFC w/Enthalpy Check agorithm was not selected as part of the
configuration, Night Time Free Cooling will be inactive and No will
be displayed.

Valid Display No/Yes

Task Timer

This decision displays the number of remaining seconds before the
next execution of thisalgorithm. Thisagorithm executes every 5
seconds.

Valid Display 0to 5 seconds
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Schedules

Overview

Definition of a
Schedule

This chapter provides the following information for each schedule:

* Purpose

* Ligtof configuration decisons

»  Destription of each configuration decison including alowable
entries and default values

e Ligt of maintenance decisons (if gpplicable)

»  Destription of each maintenance decison (if applicable)

A schedule provides agorithms with occupancy status or setpoints. A
schedule is a shared resource, which meansthat you can assign the same
schedule to more than one dgorithm. Typically, you should assgn dl
agorithms serving acommon air handler system or building spaceto the
same schedules. For example, three dgorithms can use the same Time
Schedule and Setpoint Schedule.

For easy reference, the schedules are presented alphabetically in this
manud, asfollows:

e Holiday
* Time(Occupancy)
e Sepoaint
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Holiday
Schedules

List of Configuration
Decisions

Configuration
Decisions

348

The Universd Controller contains 18 holiday tables, HOLDY nnS where
nnis01 to 18.

A Holiday Schedule provides the capability to specify days of the year
(holidays) on which the Universal Controller’ sagorithmswill operate
according to time period(s) that differ from normal time periods, as
configured in the Time Schedules. To cause the Universa Controller to
recognize aday of theweek asaholiday, enter al in the holiday (H)
column of a Time Schedule and configure occupied and unoccupied times
for the holiday. Then, configure one Holiday Schedule for every holiday
the Universal Controller isto recognize. In the Holiday Schedule, config-
ure the month and day on which the schedule will go into effect, and how
many daysthe schedule will bein effect.

A holiday can be configured to last for more than one day. For example,
afive-day vacation period may be configured as one holiday by entering
the gppropriate month, the day on which the holiday will begin, and the
duration of the holiday asfive consecutive days.

Start Month
Start Day
Duration

Start Month
Use this decision to specify the month in which the holiday will begin.

Allowable Entries 1to12
Default Vaue 1
Start Day

Usethis decision to specify the day of the month on which the holiday will
begin.

Allowable Entries 1to31
Default Vaue 1
Duration

Use this decision to specify the number of consecutive days the holiday
will last. Entering O inthis decision disables this holiday schedule.

Allowable Entries 0to 365
Default Vaue 0



Occupancy
(Time) Schedules

Typical Application

The Universal Controller contains 8 occupancy (time schedule) tables,
OCCPCnnS where nn is 01 to 08.

A Time Schedule provides the capability to define the occupied and
unoccupied periods for devices controlled by the Universal Controller.
Each Time Scheduleis divided into eight separate days—Monday
through Sunday and holiday. Within each schedule, eight separate
occupied and unoccupied periods are provided. Occupied and unoccu-
pied periods are configured in military format, where 00:00 is the begin-
ning of any 24-hour day and 24:00 isthe end of any 24-hour day. An
occupied time of 00:00 and an unoccupied time of 24:00 provide occu-
pied operation for afull 24-hour day. An occupied time of 00:00 and an
unoccupied time of 00:00 provide unoccupied operation for afull 24-
hour day. An occupied time of 24:00 and an unoccupied time of 00:00
also provide unoccupied operation for afull 24-hour day.

Any number of agorithms can use the same Time Schedule. In generd,
the same Time Schedule should be assgned to al dgorithmsthat control
asinglear handler or building space.

Overridefeature: An occupied time period can be commanded in three
ways

* By setting the Manuad Override Hours decision to avaluefrom 1to 4
hours

* By pressing and holding the override button on a T-56 Space Tem-
perature Sensor with Override for 1 to 10 seconds during unoccu-
pied hours - as described in this manual's Service Configuration
chapter under Global Occupancy (Time Schedule) and Override.

* By dosing aLatched Discrete Input point during unoccupied hours -
asdescribed in this manud's Service Configuration chapter under
Globa Occupancy (Time Schedule) and Override.

The Override Sensor configuration is accomplished through the Globd
Occupancy and Override table as described in this manud's Algorithms
chapter under Global Occupancy (Time Schedule) and Override Func-
tions.

The Tenant Billing Option function within each Time Schedule will track
the number and duration of the push button overrides.
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List of Configuration
Decisions

List of Maintenance
Decisions

Configuration
Decisions

Manua Override Hours
Period n: Day of Week
Period n: Occupied from
Period n: Occupied to

Time Schedule
Mode
Current Occupied Period
Overridein Progress
Override Duration
Occupied Start Time
Unoccupied Start Time
Next Occupied Day
Next Occupied Time
Next Unoccupied Day
Next Unoccupied Time
Last Unoccupied Day
Last Unoccupied Time

Manual OverrideHours

Usethisdecision to command atimed override. Its value indicates the
number of hoursthat the override will bein effect. If the mode is occu-
pied when atimed override is commanded, the OCCPCnnS Table will
extend the occupied period by the amount of the Manua Override
Hours. If the mode is unoccupied when atimed overrideisinitiated, the
mode changes to an occupied status for the length of the timed override.

When atimed override extends into a scheduled occupied period, the
scheduled occupied period picks up directly from the timed override with
Nno return to unoccupied status.

A value downloaded in this decision does not become part of thetable's
permanent configuration. The decison isreset to Oin the Universa
Controller a the end of the timed override mode. A new timed override,
zero hoursin length, can be downloaded at any time to cancel atimed
override that has already been commanded. A O inthisdecison will
cause the Time Schedule to immediately switch to unoccupied mode, if
aready intimed override mode, regardless of the source, or to cancedl a
pending timed override that would have extended a current occupied
mode.
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The length of atimed override mode may not be changed after this
decison isdownloaded. From that time until the end of the timed over-
ride, the Time Schedule will ignore any vaue, except O, that is down-
loaded to it using thisdecision.

Allowable Entries 0to4 hours
Default Vdue 0

Period n: Day of Week

Usethis decison to specify the day(s) of the week on which Period n:
Occupied from and Period n: Occupied to times are in effect. From |eft
to right, thefirst seven pogitions of the decison’ sdataentry field repre-
sent Monday through Sunday. The elghth position represents a holiday.

Allowable Entries 0 = period not in effect for that day
1 =periodisin effect for that day
Default Vdue 11111111 for Period 1
00000000 for Period 2t0 8

Period n: Occupied from
Usethis decision to specify the hour and minute, in military format, at
which time this occupied period begins.

To specify a24-hour occupied period, enter 00:00 in this decision and
24.00 in the Period n: Occupied to decision. To specify a 24-hour
unoccupied period, enter 00:00 in both this decision and in the Period n:
Occupied to decision.

Allowable Entries 00:00to 24:00
Default Vaue 00:00

Period n: Occupied to
Usethis decision to specify the hour and minute, in military format, at

which timethis occupied period ends.
Allowable Entries 00:00to 24:00
Default Vaue 00:00



Maintenance Decisions Time Schedule
Time Schedule provides information regarding the current occupancy
mode for this schedule.

Mode
This decision displays the current occupancy mode for this schedule.

VdidDigplay Unoccupied Mode/
Occupied Mode

Current Occupied Period

Thisdecision digplays the period number that is currently reflecting the
occupancy mode for this schedule. When the current modeis 1 (occu-
pied), the vaue displayed in this decision represents the period number
that determinesthis mode. A value of O indicatesthat the modeis

unoccupied.
VdidDigplay 0 = Unoccupied Mode
1 to 8 = Period number determining the
Occupied Mode

Overridein Progress
Thisdecigon indicates whether amanua overrideis currently in effect.

VdidDisplay No/Yes

Override Duration

Thisdecison displays the number of minutes remaining in the override
period. The override period can be asaresult of amanual, push
button, or thermostat override condition.

Vdid Digplay 0 =No manual overridein effect
1 to 240 = Number of minutes remaining
inoverride period

Occupied Start Time
This decison digplays the time that the current occupied mode began.
If the current mode is unoccupied, the valuein this decision is 00: 00.

Vdid Digplay 00:00 to 23:59 = Start time of this
occupied period
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Unoccupied Start Time

This decison displays the time that the current occupied mode will end.
This vaue a o represents the beginning of the next unoccupied period.
If the current mode is unoccupied, the valuein this decision is 00: 00.

VdidDisplay 00:00t0 24:00 = Start time of next
unoccupied period

Next Occupied Day
Thisdecison indicates the day of the week when the next occupied

period will begin.
Vdid Display Sun through Sat or blank

Next Occupied Time
This decision indicates the time of the day when the next occupied

period will begin.
Vaid Diglay 00:00 to 23:59

Next Unoccupied Day
This decison indicates the day of the week when the next unoccupied

period will begin.
Vdid Display Sun through Sat or blank

Next Unoccupied Time
This decision indicates the time of the day when the next unoccupied

period will begin.

Vdid Digplay 00:00 to 24:00

L ast Unoccupied Day

Thisdecison indicates the day of the week when the most recent
unoccupied period began. If the current mode is unoccupied, the value
in this decison indicates the day the mode went into effect.

Vdid Display Sun through Sat or blank



Last Unoccupied Time

This decision indicates the time of the day when the most recent
unoccupied period began. If the current mode is unoccupied, the value
in this decison indicates the time of day when the mode went into

effect.

VdidDigplay 00:00 to 24:00
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Setpoint
Schedules

Typical Application

List of Configuration
Decisions

The Universa Controller contains 4 setpoint schedule tables, SETPTNNS
wherenn is01 to 04.

A Setpoint Schedule provides the capability to configure the limits
(setpoints) to which andog signals are controlled. Two sets of setpoints
can be configured:

* highandlow setpoints for occupied times
* highand low setpoints for unoccupied times

The following Setpoint Schedules are available:

*  Two (2) with temperature units
* One(2) for percent units
* Onefor no units

The alowable entries for each Setpoint Schedule depend on the assigned
engineering units and are defined below.

For space temperature control, the high setpoints are typically associated
with the cooling cycle, which means that when the space temperature
exceedsthe high setpoint, the air handler will perform cooling.

Thelow setpoints are typicaly associated with the heating cycle, which
means that when the space temperature falls below the low setpoint, the
ar handler will perform heeting.

Thereisno limit to the number of algorithmsthat can use the same
Setpoint Schedule. In general the same Setpoint Scheduleisassigned to
al dgorithmsthat control acommon air handler or space.

Occupied Low Setpoint
Occupied High Setpoint
Unoccupied Low Setpoint
Unoccupied High Setpoint



Configuration
Decisions

Occupied Low Setpoint

Use this decision to specify thelow setpoint for occupied times.

When agorithms control space temperatures, they use this setpoint asthe
hesting setpoint.

Allowable Entries

Low Limit High Limit Default
Temperature -40.0 245.0 68.0
Percent 0.0 100.0 40.0
No Units -9999.9 9999.9 0.0

Occupied High Setpoint

Use this decision to specify the high setpoint for occupied times.

When agorithms control space temperatures, they use this setpoint asthe
cooling setpoint.

Allowable Entries

Low Limit High limit Default
Temperature -40.0 245.0 72.0
Percent 0.0 100.0 60.0
No Units -9999.9 9999.9 0.0
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Low Limit High limit Default

Temperature -40.0 245.0 55.0
Percent 0.0 100.0 40.0
No Units -9999.9 9999.9 0.0

Unoccupied High Setpoint

Use thisdecison to specify the high setpoint for unoccupied times.

When agorithms control space temperatures, they use this setpoint asthe
cooling setpoint.

Allowable Entries

Low Limit High limit Default
Temperature -40.0 245.0 85.0
Percent 0.0 100.0 60.0
No Units -9999.9 9999.9 0.0
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Alarms

List of Configuration
Decisions

Input points are provided with alarm functiondity integrated into each
point. Exceptions are Pulsed Discrete, Setpoint Offset, Network [nput
Points, and Output Points, which do not support darms.

Andog Input Points support both Limit Check and Setpoint Limit Check
adarm configuration and functionality, combined into asingle Analog Limit
Alarm function, with configuration decisons avalablein each Andog
Input Point’ s configuration table. The Setpoint Schedule decison arbi-
trates between the two aarm types. If the Setpoint Schedule decision
contains avaid Setpoint Schedule name then the Setpoint Limit Check
functiondity is utilized, or dsethe Limit Check functiondity is utilized.

Discrete Input Points support both Discrete Comparison and Change Of
State darm configuration and functionaity, combined into asngle Dis-
crete State Alarm function, with configuration decisions availablein each
Discrete Input Point’ s configuration table. The Comparison Point deci-
son arbitrates between the two adarm types. If the Comparison Point
decison contains avaid point name then the Discrete Comparison
functiondity isenabled, or e sethe Change Of State functiondity is
enabled, utilizing the Comparison Point in its default state of O (i.e. Off,
Stop, €etc.)

The darm dgorithmsrun every five (5) seconds, with appropriate up-
dates made to the point status. If an darm istransmitted onto the CCN
and it isnot acknowledged, it will be re-transmitted every five minutes
until it isacknowledged or until it returnsto normd.

Input Point arm configuration includes aarm processor configuration
that determines how the alarm message will be sent on the CCN.

Thefollowing configuration decisonsare commonto al darms.

Alarm Processor
Alarm Processing
Re-Alarm Interva
Alarm=1or Alert=0
AlamLevd
Alarm Source
Alarm Routing
Description Index
Message Part 1-4

Power on Delay

359



360

List of Maintenance
Decisions

Configuration
Decisions

Alarm Processor

Alarm Type

Time of Last Message
Month of Last Message
Day of Last Message

Y ear of Last Message

Task Timer

Alarm Processor

Alarm Processing
Use thisdecision to indicate whether alarm processing will be enabled
for thispoint.

AllowableEntries  Disable/Enable
Default Vaue Disble

Re-Alarm Interval

Usethisdecison to indicate the number of minutesthat will elapse
between re-alarms. A re-alarm occurs when the monitored input point
remainsin the Alarm state. Re-alarming will continue to occur at the
specified interva until aReturn To Normd date.

Allowable Entries 0 to 1440 minutes
Default Vdue 0 (dissbles Re-Alarming)

Alarm=1or Alert=0
Usethisdecision to indicate whether an darm or dert will be gener-
ated.

Note: Alarmsare displayed before derts by Carrier front ends, and
aretransmitted by the TeLink.

Allowable Entries Alert/Alarm
Default Vaue Alarm



Alarm Level

Usethisdecison to indicate the priority level that will be assigned to
thisalarm, with 0 being the highest and 6 the lowest. The value entered
inthisdecison isused by Carrier front ends when sorting darms. For a
list of darm levelsand their meaning, refer to Appendix C.

Allowable Entries O0to6
Default Vdue 6
Alarm Source

Usethisdecison to indicate the type of equipment that is generating the
dam. Thevaue entered in thisdecison isused by Carrier front ends
when sorting darms from the same source by leve. For alist of equip-
ment types, refer to Appendix C.

Allowable Entries Oto7
Default Vdue 5

Alarm Routing

Usethisdecison to indicate which CCN system elements will receive
and process darms sent by the Universal Controller. Input for this
decison consists of eight digits. Each digit representsa CCN system
element and can be set to elther O or 1. Setting adigit to 1 indicates that
aarms should be processed by the system element. A setting of O
indicates that the system element should ignore alarms from the Univer-
sd Controller. Setting dl digitsto O will prevent Universa Controller
adarmsfrom being transmitted onto the CCN.

Allowable Entries 00000000 to 11111111
Default Vdue 11010000 which specifies:
Bit 7 6 5 4 3 2 1 0

|
‘ Alarm Printer Interface Module
Telink
Local Carrier Front End
BitsO, 1, 2, 3, 5 unused
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Maintenance Decisions

Description Index

Usethis decison to specify the index number that represents one of the
16 standard darm messages that will be generated when thedarm
condition exigts. For andog alarms the default sandard alarm message
is7, “outsgdelimit of” and for discrete darms, 4, “commanded Sateis’.

For alist of the 16 standard alarm messages, refer to Appendix C.

If acustom darm messageis entered in any of the four Alarm Message
configuration decisions, that custom message will overridethevauein
this decision and be sent on the CCN.

Allowable Entries Oto 15
Default Vdue 7 for analog or 4 for discrete

Message - Part 1-4

Use each of these 4 decisonsto indicate 16 characters of the custom
message that will be appended together and sent on the CCN when the
adarm condition exists. Refer to Appendix C for alist of supported
control characters.

Allowable Entries 0to 16 ASCII characters
Default Vaue blank

Power on Delay
Usethisdecision to specify the number of seconds the Controller must
walt to activate this darm after a power re-start occurs.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0

Alarm Processor

Input point alarm maintenance includes darm processor maintenance that
providesinformation regarding the last d arm message sent on the net-
work.



Alarm Type
This decison displaysthe condition that caused the current larm
message to be sent.

Vdid Digplay 0 =First Alarm Occurrence
1=Re-Alarm
2 = Return-To-Normal

Time of Last M essage
This decison displaysthe time when the last dlarm message was sent.

Vaid Diglay 00:00 t0 23:59

Month of Last M essage

This decison displays the month when the last darm message was sent.

VdidDigplay 1to12

Day of Last Message
Thisdecison displaysthe day of month when thelast darm message
was sent.

VdidDigplay lto 31

Year of Last Message
This decison displays the year when the last darm message was sent.

Vvdid Digplay 0to 99
Task Timer
Thisdecision displays the number of remaining seconds beforethis

aarm routine executes again. Thisaarm routine executes every five
seconds.

VdidDigplay 0to 5 seconds
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Analog Limit

Typical Application

Andog Input points will support both Limit Check and Setpoint Limit
Check aarm configuration and functiondity, combined into asingle
Andog Limit darm function, with configuration decisons availablein each
Anaog Input Point’s configuration table. The Setpoint Schedule decision
arbitrates between the two alarm types. If the Setpoint Schedule decison
contains avaid Setpoint Schedule name then the Setpoint Limit Check
functiondity is utilized, or dsethe Limit Check functiondity is utilized.

Setpoint Limit Check functionality determinesthe high and low darm and
return to norma (RTN) limitsasfollows:

High darm limit = [High Setpoint + High Setpoint Offs]
Low aam limit =[Low Setpoint - Low Setpoint Offset]
High RTN limit = [High Setpoint + High Setpoint Offset - Hysteresis|
Low RTN limit =[Low Setpoint - Low Setpoint Offset + Hysteres's

Limit Check functionaity determinesthe high and low darm and return to
norma (RTN) limitsasfollows

Highdarmlimit=[High Limit]

Low damlimit =[Low Limit]

High RTN limit = [High Limit - Hysteress|
Low RTN limit =[Low Limit + Hysteress]

The Anaog Limit darm will monitor an analog point and compareit to
the darm limits determined from its configuration decisons. When the
vaue of the andog point isbelow thelow darm limit or isabove the high
darm limit for the Persstence Time, an darm will be generated.

Once an darm status has been determined, the andog point must return
withinthe RTN limitsfor the configured Persistence Time before areturn
to norma statusis determined.

The darm engineering unitswill be the same asthe Monitored Input
Point.

An Andog Limit darm can be used to monitor a space temperature.



List of Configuration
Decisions

List of Maintenance
Decisions

Configuration
Decisions

Enable Point

Time Schedule

Setpoint Schedule

Andog Limit Check
Low Setpoint Offset
High Setpoint Off set
Setpoint Change Delay
Low Limit
HighLimit
Enable Delay Time
Persstence Time
Hyseress

Anaog Limit darm configuration dso includes decisonsfor aarm con-
figuration aslisted a the beginning of this Alarms chapter.

Monitored Input Point
Enable Point
Occupied?

Andog Limit Check
Alarm Status
AlarmVdue
Exceeded Limit
High Setpoint+Offset
Lo Setpoint-Offset

Anaog Limit darmsadso include decisonsfor darm maintenance as
listed at the beginning of this Alarms chapter.

Enable Point

Usethisdecison to indicate the discrete point that allowsthe darm logic
to be executed. If thisdecisonisnot configured, thedarmisaways
enabled. Thisdarm is enabled whenever the point configured in this
decisonisactive (1 Sate).

Allowable Entries Vadid point name
Default Vadue POINTO
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Time Schedule

Use this decision to specify the Time Schedule that determinesthe
occupancy modefor thisaarm. If a Time Scheduleisnot specified in this
decision, the darm will default to a 24-hour occupied state.

Allowable Entries OCCPCnn
wherennisfrom 01to 99 or LINK_01

Note: 01 to 08 are default local schedules and 65 to 99 are global

schedules.
Default Vaue OCCPCO00
where 00 represents an invalid schedule
number

Setpoint Schedule

Use this decision to specify the Setpoint Schedule that providesthe
occupied and unoccupied setpoints. It must contain avalid Setpoint
Schedule namefor the Setpoint Limit Check functiondity to be utilized.

Allowable Entries SETPTNN
where nnisfrom 01 to 04 or Setpoint
Offset Al point

Default Vdue SETPTO0
where 00 represents an invalid schedule
number

Analog Limit Check
L ow Setpoint Offset
Use this decision to specify the amount by which the Monitored Input
Point must fall below the low setpoint before an alarm is generated.

Allowable Entries 0.0 t0 9999.9 °F
Default Vaue 5.0

Note: Certain units have fixed limits. See Appendix B for detalls.
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High Setpoint Offset
Use this decision to specify the amount by which the Monitored Input
Point must exceed the high setpoint before an alarm is generated.

Allowable Entries 0.0 t0 9999.9 °F
Default Vaue 5.0

Note: Certain units have fixed limits. See Appendix B for detalls.

Setpoint Change Delay

Use this decision to specify the amount of time that must el gpse after
any changeto asetpoint vaue before an darm can be generated, in
order to prevent nuisance darms. This may beinitiated by a manual
Setpoint table change or by a change from the Unoccupied to Occu-
pied mode, or vice versa

Allowable Entries 0 to 3600 seconds
Default Vaue 300
Low Limit

Usethisdecision to specify the vaue the Monitored Input Point must
fal below before an darm is generated.

Allowable Entries -9999.9 t0 9999.9 "°F
Default Vaue 0.0

Note: Certain units have fixed limits. See Appendix B for details.
High Limit

Usethis decision to specify the vaue the Monitored Input Point must
exceed before an darm is generated.

Allowable Entries -9999.9 t0 9999.9 *°F
Default Vaue 0.0

Note: Certain units have fixed limits. See Appendix B for details.



Enable Delay Time
Use this decision to specify the amount of time that must el gpse after
being enabled before this darm can be generated, in order to prevent

nuissncedarms.
Allowable Entries 0 to 3600 seconds
Default Vaue 300

Persistence Time

Use this decision to specify the amount of time the Monitored Input
Point must remain in an darm condition before an darmis generated or
the amount of time the Monitored Input Point must remain in the
operating range before areturn to norma message is generated.

Allowable Entries 5 to 3600 seconds
Default Vaue 60
Hysteresis

Use this decision to specify the amount by which the Monitored Input
Point must fall below the high darming condition or rise above the low
adaming condition before areturn to norma message can be gener-

ated.
Allowable Entries 0.0 t0 9999.9 N°F
Default Vdue 2.0

Note: Certain units have fixed limits. See Appendix B for details.

Maintenance Decisions Monitored Input Point
Thisdecison displaysthe current vaue of the point being monitored.

vdid Digplay -9999.9 t0 9999.9 units

Note: Certain units have fixed limits. See Appendix B for detalls.
Enable Point

This decison digplays On, when darm processing is enabled. However,
thisdecison will display Off when the Enable Point configuration decision
isnot configured, even though in this case darm processing is enabled by
defaullt.

Valid Diglay Off/On
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Occupied ?

This decison displays the current occupancy mode based on the config-
ured datain the Time Schedule. If a Time Schedule has not been se-
lected, then the default mode will be Occupied and Yes will be displayed.

VdidDisplay No/Yes

Analog Limit Check
Alarm Status
Thisdecison displays the current darm state of the Monitored I nput
Point— Norma or Alarm Condition.

Vdid Display Normd/Alam

Alarm Value

This decision displays the vaue of the Monitored Input Point that
caused thealarm  condition. A vaue of 0.0 displays when the point is
not inadarm.

Vvdid Digplay -9999.9 t0 9999.9 units

Note: Certain units have fixed limits. See Appendix B for details.
Exceeded Limit

Thisdecison displaysthe limit that was surpassed. A value of 0.0
displays when the point isnot in darm.

Vvdid Digplay -9999.9 t0 9999.9 units

Note: Certain units have fixed limits. See Appendix B for details.

Hi Setpoint + Offset

This decison diplaysthe high setpoint va ue plus the Offset, dlowing
for the current occupancy mode. If Limit Check functiondity isactive
then thisdecision displays 0.0.

Vvdid Digplay -9999.9 t0 9999.9 units

Note: Certain units havefixed limits. See Appendix B for detalls.
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Lo Setpoint - Offset
Thisdecison displaysthe low setpoint vaue minusthr Offst, dlowing
for the current occupancy mode. If Limit Check functiondity isactive

then this decision displays 0.0.
Vdid Display -9999.9 t0 9999.9 units

Note: Certain units havefixed limits. See Appendix B for details.
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Discrete State

Typical Application

List of Configuration
Decisions

List of Maintenance
Decisions

Discrete Input pointswill support both Discrete Comparison and Change
Of State darm configuration and functionality, combined into asingle
Discrete State darm function, with configuration decisonsavailadlein
each Discrete Input point’s configuration table. The Comparison Point
decison will arbitrate between the two darm types. If the Comparison
Point decision containsavalid point name then the Discrete Comparison
functiondity isenabled, or e sethe Change Of State functiondity is
enabled, utilizing the Comparison Point in its default state of O (i.e. Off,
Stop, etc.).

The Discrete State darm monitors the discrete point and comparesit to
the Comparison Point. When the discrete point state equal s the Compari-
son Point state qudified by the configured Alarm Logic and Persstence
Time period, an alarm will be generated.

Once an darm status has been determined, the discrete point must return
to itsnorma state for the configured Persistence Time before areturn to
norma statusis determined.

The Discrete State darm can be used with a Latched Discrete Input point
by setting Persistence Timeto O, setting Alarm Logic to Normal and not
configuring the Comparison Point. Setting Alarm Logic to Invert causes
an darm to be generated as soon as the Monitored Input Point goesto
the On state.

The darm discrete unitswill be the same as the Monitored Input Point.

Comparison Point

Enable Point

Discrete Alam
Alarm Logic
Enable Delay Time
Persgtence Time

Discrete State dlarm configuration also includes decisonsfor darm
configuration aslisted at the beginning of this Alarms chapter.

Monitored Input Point
Comparison Point
Enable Point

Alarm Status

Discrete State darms a so include decisons for alarm maintenance as
listed at the beginning of this Alarms chapter.
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Configuration
Decisions

Comparison Point

Use this decision to specify the discrete point to which the Monitored
Input Point is compared. The state of the Monitored Input Point is either
equal to or not equd to the state of the point specified in thisdecision.
The Comparison Point decision arbitrates between the two alarm types.
If the Comparison Point decision containsavalid point name then the
Discrete Comparison functiondity is enabled, or € se the Change Of
State functiondity isenabled, utilizing the Comparison Point in its default
state of O (i.e. Off, Stop, etc.).

Allowable Entries Vadid point name
Default Vdue POINTO
Enable Point

Usethis decision to specify the discrete point that allowsthe darm logic
to be executed. If thisdecisonisnot configured, thedarm awaysis
enabled. Thisdarm is enabled whenever the point configured in this
decisonisactive (1 Sate).

Allowable Entries Vdid point name
Default Vdue POINTO

Discrete Alarm
Alarm Logic
Usethis decison to specify the darming logic. When thisdecison is set
to Normal, the alarm will occur when the Monitored Input Point is not
equal to the Comparison Point for the Persistence Time. When this
decisonis et to Invert, the darm will occur when Monitored Input
Point isequa to the Comparison Point for the Persistence Time.

Allowable Entries Normal/lInvert
Default Vaue Normd

Enable Delay Time

Use this decision to specify the amount of time that must elapse after
being enabled before this aarm can be generated, in order to prevent
nuisancedarms.

Allowable Entries 0 to 3600 seconds
Default Vaue 300



Maintenance Decisions

Persistence Time

Use this decision to specify the amount of time the Monitored Input
Point must remain in an darm condition before an darmis generated or
the amount of time the Monitored Input Point must remain in the
desired state before areturn to normal messageis generated.

Allowable Entries 5 to 3600 seconds
Default Vaue 60

Monitored Input Point
Thisdecison displaysthe current vaue of the point being monitored.

VdidDisplay Actud discrete text of Monitored Input
Point

Comparison Paint
Thisdecison displays the current vaue of the point to which the moni-
tored point is being compared.

Vdid Digolay Actud discrete text of Comparison Input
Point

Enable Point

This decision digplays On when darm processing is enabled. However,
this decision displays Off when the Enable Point configuration decisionis
not configured, even though in this case darm processing is enabled by
default.

Vdid Display Off/On

Alarm Status

This decison displaysthe current darm state of the Monitored Input
Point — Normal or Alarm Condition.

Vdid Display Norma/Alarm
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System
Functions

Overview

This chapter provides the following information for each system function:

* Purpose

» Lidg of configuration decisons

»  Destription of each configuration decison that includes dlowable
entries and default values

* Ligt of maintenance decisons

»  Destription of each maintenance decision

For easy reference, the System Functions are presented a phabeticaly in
thismanud, asfollows

» DataCallection - Consumable
o DataCaollection - Runtime

* Loadshed Schedule

* Network Broadcast
 Timeand Date

* Timeand Date Broadcast
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Data Collection -
Consumable

List of Configuration
Decisions

Configuration
Decisions

The Data Callection Consumable function will calculate, for example,
the amount of energy or unit flow used over time. A combination of up
to 8 discrete pulse counters or analog inputs of type milliamp plus up
to 8 software points can be configured in the single Data Collection
POC Equipment Part Consumable (CONSUME) Table.

Data Collection - Consumable calculates either an analog input
milliamp average value or a discrete input pulse count, on a 15-minute
period, for each point configured in the Consumable Table, based on
the configured point type.

Note that forcing an input point will have no effect on the consumable
value, which is derived from the point’ s hardware value. Moreover, for
the same reason software points can not be used as consumabl es.

Point 1-16 Name
Point 1-16 Type

Point 1-16 Name
Use this decision to specify the analog or discrete point being moni-
tored.

Allowable Entries Valid point name
Default Vaue blank

Point 1-16 Type
Use this decision to specify the type of point being monitored.

Allowable Entries Discrete/Anaog
Default Value Discrete



Data Collection -
Runtime

List of Configuration
Decisions

Configuration
Decisions

The Data Collection Runtime function determines how long the
configured discrete points have been On. Up to 8 sensed discrete inputs
plus up to 8 software points can be configured in the single Data
Collection Equipment Part Runtime (RUNTIME) Table.

Point 1-16 Name
Point 1-16 Type

Point 1-16 Name
Use this decision to specify the discrete point being monitored.

Allowable Entries Valid point name
Default Vaue blank

Point 1-16 Type
Use this decision to specify the type of point being monitored.

Allowable Entries Normal/lnvert
Default Vaue Norma

Normal = Standard Logic

The operator interface displays On when the sensor contacts for this DI
point are closed. The operator interface displays Off when the sensor
contacts are open.

Invert = Reverse Logic

The operator interface displays On when the sensor contacts for this DI
point are open. The operator interface displays Off when the sensor
contacts are closed.
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Loadshed
Schedule

List of Configuration
Decisions

List of Maintenance
Decisions

Configuration
Decisions

380

The Universal Controller contains asingle Loadshed Schedule. This
schedule provides the capability to receive a Redline Alert signal from
aLoadshed Supervisory part of the same number, 01 to 16.

The Universal Controller contains a Configuration Table,
LDSHED_C, which alowsfor the renaming of the L oadshed Equip-
ment table from LDSHDOOE, the default with Loadshed disabled, to
LDSHDO1E through LDSHD16E.

Algorithms that respond to a Redline Alert signal, such as DO
Timeclock with Optional Check, can be configured with the enabled
L oadshed Equipment table name in order to receive the signd.

The Loadshed Equipment part itself has no configuration decisions.
The Loadshed Configuration Table LDSHED_C configuration deci-
sonsare asfollows:

Group Number
Maximum Loadshed Time

Redline
L oadshed
Loadshed Timer

Group Number

Use this decision to specify the number that the L oadshed Equipment
table will be renamed to in order to receive Redline Alert signa from a
L oadshed Supervisory part of the same number, 01 to 16.

Allowable Entries 0to 16, where 1to 16 indicate avaid
schedule and O isinvalid, which will
disable the function

Default Vaue 0

Maximum L oadshed Time

Use this decision to specify the maximum time, in minutes, for which
the current Redline Alert may remain in effect. If aRedline Alert
cancellation is not received within this time span, then the Redline
Alert will be cancelled by the L oadshed Equipment POC.

Allowable Entries 30 to 480 minutes
Default Vaue 120



Maintenance
Decisions

Redline
Thisdecision indicates whether a Redline Alert isin effect.

Valid Display No/Yes
L oadshed
When this decision displays Y es, thisindicates that a Loadshed condi-

tionisin effect, but loadshedding has not been implemented in this
controller.

Valid Display No/Yes

L oadshed Timer

This decision displays the time remaining before the Redline Alert is
cancelled by Loadshed.

Valid Display 0 to 480 minutes
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Network
Broadcast

Typical Application

List of Configuration
Decisions

List of Maintenance
Decisions

382

Thisglobal agorithm sends data from a Source Point in the Universad
Controller to all CCN system elements containing the point name
specified in the Point Name configuration decision. The broadcasts can
be configured to occur on the hour, at a specific time of day, or at a
timed interval.

Two (2) Network Broadcasts are provided as system tables and made
available after the factory software download:

* One (1) with temperature units
e One (1) with no units

If the algorithm is not enabled or the Source Point is not found or isin
a hardware darm state or the Broadcast Point Name is blank then the
broadcast shal is not initiated.

A Network Broadcast can be used to transmit the outside air tempera-
ture every five minutesto all CCN system elements containing the
specified Point Name.

Source Point

Broadcast Point
Enable
Broadcast Address
Broadcast Bus
Point Name
Reschedule Type
Rescheduled Time

Power on Delay

Source Point
Network Status
Task Timer



Configuration
Decisions

Sour ce Point
Use this decision to indicate the name of the point in the Universal
Controller that will provide the data to broadcast.

Allowable Entries Any vaid point name
Default Value POINTO

Broadcast Point
Broadcast Point determines the configuration data for the network
broadcast point(s) and also specifies the broadcast parameters.

Enable

Use this decision to give the Universal Controller the capability to

broadcast the value of the Source Point to all CCN system ele-
ments contai ning the point name specified in the Point Name
decision.

Allowable Entries No/Y es
Default Vaue No
Broadcast Address

Use this decision to indicate the element number of the devices(s)

receiving the data.

Note: Address 241 represents aglobal broadcast element num-

ber.
Allowable Entries Oto 251
Default Vaue 241

Broadcast Bus
Use this decision to indicate the bus number of the device(s)
receiving the data.

Note: Address 241 represents aglobal broadcast bus.

Allowable Entries Oto 251
Default Vaue 241
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Point Name
Use this decision to indicate the actual point name that will receive
the broadcasted data.

Allowable Entries Any valid point name
Default Vaue blank

Reschedule Type
Use this decision to indicate when the broadcast will occur.

0 (timed) = indicates that the broadcast will occur ona
timed basis, as determined by Rescheduled
Time

1 (hourly) = indicates that the broadcast will occur at the
beginning of every hour

2 (daily) = indicates that the broadcast will occur daily,
based on Rescheduled Time

Allowable Entries Oto2

Default Value 0

Rescheduled Time

With a 2 entered in Reschedule Type, thisdecision is used to
indicate the hour and minute of each day that the broadcast will
occur. If you entered a0 in Reschedule Type, use this decision to
indicate exactly how many hour(s) and minute(s) must elapse
between broadcasts, where 00:00 will cause the broadcast to be
rescheduled at the task execution time of 60 seconds.

Allowable Entries 00:00 to 24:00
Default Vaue 00:05

Power On Delay
Use this decision to indicate the number of seconds that must elapse
after a power restart before this algorithm executes again.

Note: Entering 65535 will disable the task on power-up.

Allowable Entries 0 to 65535 seconds
Default Vaue 0



Maintenance
Decisions

Sour ce Point
This decision displays the current value to be broadcast, with temperature or no
units.

Valid Display -9999.9 t0 9999.9 range based upon selected
Source Point display units.

Network Status
This decision displays the communication status of the network broadcast.

Valid Display 1 = Successful Broadcast
0= Not Enabled
-1 = No Broadcast acknowledge received
-2 = Broadcast Point Name not configured (blank)
-3 = Source Point error (name not found or point
inaarm)

Task Timer

This decision displays the number of remaining seconds before this algorithm
executes again. Thisagorithm will execute every 60 seconds.

Valid Display 0 to 60 seconds
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. The Universal Controller supports the time and date functiondlity in
Time and Date Carrier front ends. i v
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Time and Date
Broadcast

List of Configuration
Decisions

This system function gives you the cgpaility to:

* broadcast current time on CCN.
» configurethe gart of daylight saving.
» configurethe end of daylight saving.

A Time Broadcast Enable decison isavailable through a Carrier front-
end device. Setting this decison to Enable will immediately causethe
Universa Controller to serve asthe CCN’s Time Broadcaster.

The Universa Controller will broadcast time, date, day of week, and
holiday today flag whenever:

» itrecaivesdateltimeinformation from the CCN, for example, through
amanudly initiated time change request initiated with ComfortVIEW.

» thereisachangein date and/or day of week other than the midnight
change.

» thecurrent time and date matches that configured for daylight saving,
after effecting the change in time due to daylight saving/standard time
Crossover.

Only one daylight saving time change is permitted during asingle day.
That is, when changing between daylight saving time and norma time, the
backwards time change is performed only once.

Time Broadcast Enable
Daylight Savings
Start Month
Start Day of Week
Start Week
Sat Time
Start Advance
Stop Month
Stop Day of Week
Stop Week
Stop Time
Stop Back
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Configuration
Decisions

Time Broadcast Enable
Use this decision to specify whether the Universal Controller will broad-
cast the time and date to other system elements on the CCN.

Allowable Entries Disable/Enable
Default Vdue Disable

Daylight Savings
These decisons specify the start and end of daylight saving.

Start Month
Usethisdecison to specify the month in which the redl time clock will
adjust thetimefor the start of daylight saving time.

Allowable Entries 1lto12
Default Vaue 4

Start Day of Week

Usethis decision to specify the day of the week in which thered time
clock will adjust thetime for the start of daylight saving time, where 1
= Monday.

Allowable Entries 1lto7
Default Vaue 7
Start Week

Usethis decision to specify the week of the month when thered time
clock will adjust the time for the sart of daylight saving time.

Allowable Entries 1to5
Default Vdue 1
Start Time

Use this decision to specify the time of day at which thered time clock
will adjust the time for the start of daylight saving time. Useacolonto
separate hours from minutes.

Allowable Entries 00:00to 24:00
Default Vdue 02:00



Start Advance

Use this decision to specify the number of minutes by which the redl
time clock will adjust thetime for the start of daylight savingtime. An
entry of Owill disablethisfeature.

Allowable Entries 0 to 360 minutes
Default Vaue 60
Stop Month

Usethisdecision to specify the month in which the red time clock will
adjust thetimefor the end of daylight saving time.

Allowable Entries 1to12
Default Vdue 10

Stop Day of Week

Usethisdecision to specify the day of the week onwhich thered time
clock will adjust thetime for the end of daylight saving time, where 1 =
Monday.

AllowableEntries 1to7
Default Vdue 7

Stop Week
Use this decision to specify the week of the month in which theredl
time clock will adjust thetime for the end of daylight saving time.

Allowable Entries 1to5
Default Vdue 5
Stop Time

Use this decision to specify the time of day at which thered time clock
will adjust thetime for the end of daylight saving time. Use adecimd,
or colon, to separate hours from minutes.

Allowable Entries 00:00to 24:00
Default Vdue 02:00
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Stop Back

Use this decision to specify the number of minutes by which the redl
time dlock will adjust thetime for the end of daylight saving time. An
entry of Owill disablethisfeature.

Allowable Entries 0 to 360 minutes
Default Vaue 60
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Appendix A -
Flowcharts

Thefollowingflowchartsareshowninthisappendix:

Figurel: AirsideLinkage Equipment
Figure2: Analog Limit Alarm
Figure3: Anaog

Figure4: Discrete Alarm

Figure5: Discretelnterlock

Figure6: Enthal py Comparison
Figure7: Floating Point

Figure8: Holiday

Figure9: Indoor Air Quality

Figure 10: Lead/L ag Control
Figure11: Lighting Control
Figure12: L oadshed

Figure 13: Night Time Free Cooling (NTFC)
Figure 14: Optimal Start

Figure 15: Optimal Stop

Figure16: Permissivelnterlock
Figure17: PID Master Loop

Figure 18: Sensor Group

Figure19: Setpoint Reference
Figure20: Setpoint Reset

Figure 21: Space Temperature Check
Figure 22: Staging Control

Figure 23: PID Submaster Loop
Figure24: Time Schedule
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Figure 1
Airside Linkage Equipment
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Figure 1
Airside Linkage Equipment
(continued)
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Figure 2
Analog Limit Alarm

NO

Set

persistence

Input > high limit
OR

Input < low limit

persistence time

Is persistence time
exceeded?

Enabled ?

TRUE

SetDelay Timer

Is Delay Timer

FALSE =—j-|

Initialize alarm
Reset persistence time

Reset Delay Timer
Reset Setpoint delay timer

FALSE

exceeded?

TRUE

Is Setpoint
Set?
NO

‘ high limit = Configured High Limit ‘

low limit = Configured Low Limit |

Read input

Setpoint
Change ?

FALSE

Setpoint

Delay Timer FALSE

TRUE » SelSe.:_[‘);lg:Delay

exceeded ?

TRUE ‘
—

high limit = high SP + Offset ‘
‘ low limit = low SP - Offset ‘

Alarm Status

NORMAL

reset persistence time

v

‘ Limit 1 = high limit - hysteresis

‘ Limit 2 = low limit + hysteresis

input <= limit 1
AND

input >= limit 2 2

YES

persistence time

Is
persistence time
exceeded?

YES

Alarm Status
NORMAL




Figure 3
Analog
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Figure 4
Discrete Alarm
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Figure 5
Discrete Interlock
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Figure 6
Enthalpy Comparison
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Figure 7
Floating Point

Enabled?

NO

Previous Iteration
Enabled?
Previous Iteration
Enabled?

Close Valve
Set Delay Timer for
10 Minutes

Task Iteration Counter = 0 YES

Delay Timer
Expired?

Stop Valve
NO

A\

Increment Task Iteration Counter

Delay Timer
Expired?

YES

Task Interaction
Counter
>=

60

NO

Maximum
Reference

= NO
Minimum ;
Reference
Range =
Maximum Reference - Minimum Reference

HEAT/COOL TYPE

Reference =
submaster
reference

Minimum position reference =
(maximum reference - (MINIMUM
POSITION /100 * Range))

Submaster
reference
<
minimum position
reference

Reference =
submaster
reference

Reference =
minimum position
reference

Error

reference - sensor

EXIT (Continued)

399



Figure 7
Floating Point
(continued)
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Figure 8
Holiday
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Figure 9
Indoor Air Quality
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Figure 10
Lead/Lag Control
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Figure 10
Lead/Lag Control
(continued)
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Figure 11
Lighting Control
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Figure 12
Loadshed
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Figure 13
Night Time Free Cooling
(NTFC)
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Figure 14
Optimal Start
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Figure 15
Optimal Stop
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Figure 16
Permissive Interlock
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Figure 17
PID Master Loop
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Figure 18
Sensor Group
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Figure 19
Setpoint Reference
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Figure 20
Setpoint Reset
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Figure 21
Space Temperature Check
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Figure 22
Staging Control
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Figure 23
PID Submaster Loop
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Figure 24
Time Schedule
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Figure 24
Time Schedule
(continued)
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Appendix B

This appendix contains the following tables and charts:

Andog Engineering Units
Discrete States

Setpoint Schedule Defaults
Temperature Sensor Types
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Analog Engineering Units

Customary US Metric

Index | Display Input Limits Display Input Limits

Units Low High Units Low High
1 dF -40.0 245.0 dc -40.0 118.3
2 % 0.0 100.0 % 0.0 100.0
3 "H20 0.0 5.0 Pa 0 1244
4 ma 0.0 22.0 ma 0.0 22.0
5 “"F -9999.9 9999.9 ~C -5555.5 5555.5
6 Volts 0.0 11.0 Volts 0.0 11.0
7 PS 0.0 16.5 KPa 0.0 113.8
8 GPM -9999.9 9999.9 I/min -37849.6 37849.6
9 GPH -9999.9 9999.9 I/h -37849.6 37849.6
10 KGPM -9999.9 9999.9 m3/min -37849.6 37849.6
11 KGPH -9999.9 9999.9 m3/h -37849.6 37849.6
12 PSIG -9999.9 9999.9 KPa -68949.3 68949.3
13 LBSH -9999.9 9999.9 Kgh -4535.95 4535.95
14 KLBSH -9999.9 9999.9 Kgh -4535955 4535955
15 BTU/H -9999.9 9999.9 KW -2.9300 2.9300
16 MBTU/H -9999.9 9999.9 KW -2929.97 2929.97
17 "H20 -9999.9 9999.9 mmH20 -253997 253997
18 "Hg -9999.9 9999.9 mmHg -253997 253997
19 KWH -9999.9 9999.9 KWH -9999.9 9999.9
20 KW -9999.9 9999.9 KW -9999.9 9999.9
21 dF -9999.9 9999.9 dc -5537.7 5537.7
22 %RH 0.0 100.0 %RH 0.0 100.0
23 AMPS -9999.9 9999.9 AMPS -9999.9 9999.9
24 VOLTS -9999.9 9999.9 VOLTS -9999.9 9999.9
25 CFM -9999.9 9999.9 m3/min -283.197 283.197
26 CFH -9999.9 9999.9 m3/h -283.197 283.197
27 FPM -9999.9 9999.9 m/sec -50.7995 50.7995
28 KCFM -9999.9 9999.9 m3/min -283197 283197
29 KCFH -9999.9 9999.9 m3/h -283197 283197
30 TONS -9999.9 9999.9 tons -9069.9 9069.9
31 TONSH -9999.9 9999.9 tongH -9069.9 9069.9
32 RPM -9999.9 9999.9 RPM -9999.9 9999.9
33 %OPEN -9999.9 9999.9 %OPEN -9999.9 9999.9
34 HOURS -9999.9 9999.9 HOURS -9999.9 9999.9
35 GALS -9999.9 9999.9 LITERS -37849.6 37849.6
36 BTU/Ib -9999.9 9999.9 kJkg -23267.6 232320
37 GPS -9999.9 9999.9 I/sec -37849.6 37849.6
38 SQFT -9999.9 9999.9 m2 -928.991 928.991
39 CFM -9999.9 9999.9 I/sec -4718.95 4718.95
40 sec -9999.9 9999.9 sec -9999.9 9999.9
41 Hz -9999.9 9999.9 Hz -9999.9 9999.9
42 min -9999.9 9999.9 min -9999.9 9999.9
43 hours -9999.9 9999.9 hours -9999.9 9999.9
44 rpm -9999.9 9999.9 rpm -9999.9 9999.9
45 KWH/P -9999.9 9999.9 KWH/P -9999.9 9999.9
46 PULSES -9999.9 9999.9 PULSES -9999.9 9999.9
47 us -9999.9 9999.9 us -9999.9 9999.9
48 pH -9999.9 9999.9 pH -9999.9 9999.9
49 usec -9999.9 9999.9 usec -9999.9 9999.9
50 STEPS -9999.9 9999.9 STEPS -9999.9 9999.9
51 Feet -9999.9 9999.9 Meters -3047.8 3047.8
52 GPM -9999.9 9999.9 LPS -630.794 630.794
53 "Hg -9999.9 9999.9 kPag -33769.7 33769.7
54 Tons -9999.9 9999.9 kw -35139.6 35139.6
55 Tons -9999.9 9999.9 KCa/min -503995 503995
56 <none> -9999.9 9999.9 <none> -9999.9 9999.9
57 Cust_176 -9999.9 9999.9 Cust_176 -9999.9 9999.9
58-71 Cust_nnn -9999.9 9999.9 Cust_nnn -9999.9 9999.9
72 Cust_191 -9999.9 9999.9 Cust_191 -9999.9 9999.9

Note that the “no units” unit (Index 56) does not display any text.
Note that the Custom Units text Cust_nnn where nnn is 176 to 191 displays the indexing used by ComfortVIEW Custom Units.




Discrete States

Index Discrete State Text
Text for Value O Text for Value 1
1 0 1
2 Stop Start
3 Start Stop
4 Disable Enable
5 Enable Disable
6 Off On
7 On Off
8 Close Open
9 Open Close
10 Low High
11 High Low
12 Normal Alarm
13 Alarm Normal
14 Emstop Enable
15 Enable Emstop
16 No Yes
17 Yes No
18 False True
19 True Fase
20 Discrete Anadog
21 Linear Nonlinear
22 Flow Energy
23 Normal Invert
24 (blank) <blank>
25 Clean Dirty
26 Cool Heat
27 Down Up
28 Slow Fast
29 Manual Auto
30 Auto On
31 Water Brine
32 Reduced Full
33 Locd CCN
34 Pulse Tone
35 And Or
36 u.s. Metric
37 Master Save
38 Cust26 0 Cust26 1
Custnn_0 Custnn_1
53 Cust41 0 Cust4l 1

Note that the “blank” unit (Index 24) does not display any text.
Note that the Custom Units text Custnn_0 and Custnn_1 where nn is 26 to 41 displays the indexing

used by ComfortVIEW Custom Units.
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Setpoint Schedule Defaults

Customary US Metric
Index| Display Display
Units Defaults Units Defaults
Low High Low High
1 dF 68.00 72.00 dcC 20.00 22.22
2 % 40.00 60.00 % 40.00 60.00
56 no units 0.00 0.00 no units 0.00 0.00

Temperature Sensor Types

Range
Analog Input Type Temperature (US = Customary US)
Type | Sensor Types (M = Metric)
1 10K Type Il (AN/YSI) US: -40.0°F to 245.0°F
Temperature Sensor M: -40.0°C t0 118.3°C
2 |5K Thermistor US: -40.0°F to 245.0°F
Temperature Sensor M: -40.0°C t0 118.3°C
3 10K Type Il (CP/MCI) US: -40.0°F to 245.0°F
Temperature Sensor M: -40.0°C t0 118.3°C
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Appendix C

Alarm Information

Alarm Level

Refer totheinformationinthisappendix when configuring thefoll ow-
ingdecisionsinan ALRMDEF Table:

* AlarmLeve

* AlarmSource

* AlarmDescriptionlndex
 AlarmMessage

A description of each of thesedecisionsandtheir allowableentriesare
givenbelow.

Inthe Alarm Level configuration decision, enter thepriority level (Oto
6) that will be assigned tothisalarm. Thevalueinthisdecisionis
usedwhensortingalarms.

Alarmlevelsrangefrom zeroto six, with zero being the highest and six
thelowest priority. Eachlevel, along with adescription of itsmean-
ing, islisted below.

Alarm Level Meaning

Fire/LifeSafety
Critical

Service
Reserved
Maintenance
Reserved
Control

DUl WNEO
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Alarm Source

Alarm Description
Index

Inthe Alarm Source configuration decision, enter thetype (Oto 7) that
representsthe equipment generating thealarm. Thevalueinthis
decisionisused when sorting alarmsfrom the same sourceby level.

Equipment

—

<

e}
D

Fire

Security

Reserved
Boiler/Furnace

Chiller

AirHandler

System (POCfunctions)
Thermostat

~No ok~ WNEO

IntheAlarm Description Index configuration decision, enter theindex
number (0 to 15) that representsthe standard alarm message that will be
generated whenthealarm conditionexists.

Index Number Standard Alarm Message

0 blank

1 discretestate

2 total timeexceeds

3 starts, limitis

4 commanded stateis

5 safety chainfirst out

6 interlock

7 outsidelimit of

8 interlocked, exceedslimit of

9 I/O channel failure

10 hasillegal configuration

11 additional cooling capacity required
12 communicationserror

13 clock error

14 communicationalarm buffer full
15 directory notavailable



Alarm Message

Therearefour Alarm Message configuration decisionswhich allow you
to create acustom message of up to 64 charactersthat will be sent when
thealarm condition exists. Ineach decision, you canenter upto 16
ASCII character and/or control characterslistedinthetablebelow.

A control character consists of # and anumber 2to 4. Whenanaarm
isgenerated, thecontrol charactersinthe custom messagearereplaced
by the actual datasupplied by theaarm, i.e., the point name.

Theexamplesbel ow show custom messageswith and without control
characters.

Example custom alarm message entered without control
characters:

Bob, SPT exceeded limit of 72°F. Call Joe at Ext. 5555 when
problemisfixed.

Same custom alarm message entered using control characters:

Bob, #2 #4. Call Joe at Ext. 5555 when problemisfixed.

Control Characters Will be replaced with . . . when
alarm is sent

#1 Not used

#2 8-character point name*

#3 current variablevalueand units

#4 exceeded limitand units

* Universal Controller replacesthe 6-character point namewiththe 24-
character description.
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Appendix D

Thetablesbel ow providetheengineering units, ranges, resol utions,

Standard Input and accuracy for the standard input and output devicesthat the Univer-
and Output sal Controller supports.
Devices
Input Types
Input Type Accuracy Resolution Range
5K Thermistor +2.5°F 0.75°F -40to 30°F
(Type2) +1.0°F 0.20°F 30to 60°F
+1.0°F 0.20°F 60 to 80°F
+1.0°F 0.50°F 80to 160°F
+ 2.5°F 2.00°F 160 to 245°F
10K Thermistor +2.5°F 0.75°F -40to 30°F
(Typel =YS, +1.0°F 0.20°F 30to 60°F
+1.0°F 0.20°F 60 to 80°F
Type2=MCI) +1.0°F 0.50°F 80to 160°F
+2.5°F 2.00°F 160 to 245°F
0-10v +0.1vV 0.01v
4-20mA +0.2mA 0.02mA
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Output Types

Input Type Accuracy Resolution
0-10V 0.20v 0.020Vv
4-20mA 0.40mA 0.040mA
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Appendix E

Configuring a
Newly Installed
Universal
Controller Using a
System Pilot

This chapter provides you with the procedures that are necessary to
configure anewly installed Universal Controller using the System Pilot
user interface.

When configuring a Universal Controller using the System Pilot, you
must perform anumber of stepsin a particular order. Step-by-step
procedures for completing each of these steps are contained in this
appendix.

»  Creating the Universal Controller’ s points using the Service Con-
figuration Tables. Each of these tablesis described in this manual's
Service Configuration chapter including a description of and
allowable entries for each decision.

* Veifying that the points were successfully created.
» Configuring the database using the Configuration Tables.

The term create, asit appliesto the Universal Controller, meansto
specify information about the items being selected in the Service
Configuration Tables. Y ou must specify information such as channel
types, sensor type or units, channel names, function types and
function units. For example, the AO Cooling CV agorithm’'s
function typeis 1 and its algorithm units might be 2, which indicates
0-100%.

Theterm configure, asit isused in relation to the Universal Controller,
means to specify to the Universal Controller the information that

it needs to control and monitor HV AC devicesin the desired manner.
For example, when configuring the AO Cooling CV agorithm,

you must enter information such as the name of the controlling setpoint
table and the Sensor Group or space temperature sensor that is provid-
ing the space temperature inputs.

Follow the procedures below to configure the database for a newly
installed Universal Controller using the System Pilot user interface. If
necessary, refer to the System Pilot Installation and Operating In-
structions -- 33V 2-3Sl, Catalog Number 533-30012, for a summary
of the System Pilot's pushbutton and rotary knob operation aswell as
step-by-step System Pilot operating instructions.
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Creating Points Using
the SETUP Tables

Asdefined in the following procedure, you must use the SETUP Table
as ameans to access the Universal Controller's Service Configuration
Tables. The System Pilot is designed to automatically refresh all
Universa Controller tables at the completion of this procedure. Al-
though the Service Configuration Tables can be directly accessed
through the System Pilot, this automatic update does not take place
when accessing and editing these tables directly. As such, other con-
figuration tableswill not be updated to reflect the current configura-
tion of the controller.

1

Physically connect the System Pilot to the CCN Bus that
contains the Universal Controller to be configured.

From the System Pilot's Default screen, pressthe SCROLL UP
and SCROLL DOWN buttons (the left-most buttons) together
for 3 secondsto display the Program screen.

From the System Pilot Program screen, select the ATTACH
option, navigate to the specific Universal Controller you wish to
communicate with, and pressthe SELECT pushbutton.

Note:  If the Universal Controller isnot in the list, navigate
to an available dot, press SELECT, and enter the
controller address.

The System Pilot will commence reading the Universal Control-
ler tables and will display thefirst status display table.

Pressthe SCROLL UP and SCROLL DOWN buttons together
for 3 seconds to exit from the status display table and re-display
the Program screen.

From the Program screen, select the SETUP option to access the
Universal Controller's custom Setup menu and create each
Universal Controller point by following the steps below.

From the Setup menu, select one of the following options,
depending on what you wish to create:

Hardware Input
Hardware Output
Software Input
Software Output
Network Input
Global Occupancy

Selecting one of these options will display anew screen that
lists all available Service Configuration tables for the selected
type (Example: Hardware In Point 1 to 8).

Use the System Pilot's NAVIGATE knob to scroll up/down the
list and highlight a point number from the menu list (Example:



10.

11.

Hardware In Point 1), and press the SELECT pushbutton to
display the point's service configuration table.

Scroll down to the InSystem field and pressthe SELECT
pushbutton to modify the value. Press the INC/DEC pushbutton
or turn the MODIFY knob in order to change the InSystem

valueto Yes. Press SCROLL UP or SCROLL DOWN to exit the
fied.

Scroll through and highlight each of the remaining fields,
pressing the SELECT pushbutton to modify each field, and
setting each field to an appropriate vaue.

Note:  Tomodify the point name (PntName) and/or the point
description (PntDescr) fields, highlight the field and
press SELECT. Turn the Navigate knob to position the
cursor on the character to modify and then press the
INC/DEC pushbutton (or turn the MODIFY knob) to
modify each letter/digit of the point name/description.
Y ou can aso use PAGE UP and PAGE DOWN to
insert and delete characters. When done, press
SCROLL UP or SCROLL DOWN to exit thefield.

Refer to this manual's Service Configuration chapter for an
explanation of and allowable entries and default values for each
Service Configuration table decision.

Note that for some decisions (for example, the HWOUTO1S
table's Function decision), instead of displaying the numerical
alowable entries that are listed in this manual's Service Con-

figuration chapter, the System Pilot will display descriptive text.
To modify the value, highlight the field, pressthe SELECT
pushbutton to enter edit mode, and then pressthe SELECT
pushbutton again to be presented with alist of applicable
selections. Usethe NAVIGATE knob to scroll up/down thelist.
Press the SELECT pushbutton to select the highlighted value, or
the EXIT pushbutton to cancel and return to the table screen.

When finished configuring al fields, pressthe EXIT pushbutton.
The System Pilot will prompt you to save the data.

Highlight Yes and press the SELECT pushbutton. Thiswill
download the table content to the Universal Controller and
return you to the Table List screen.

Repeat Steps 7 to 10 to create additiona points of thistype (for
example, additional hardware output points) or if you are
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Verifying Points

finished creating the specified type of points, pressthe EXIT
pushbutton to return to the SETUP screen.

12. Repeat Steps 6 to 11 to create the remaining Hardware Input,
Hardware Output, Software Input, Software Output, and
Network Input points, and Globa Occupancy tables.

13.  After creating all points and returning to the SETUP screen,
press the EXIT pushbutton to exit the SETUP screen and return
to the PROGRAM screen.

The System Pilot will then automatically re-attach to the
Universal Controller. Thiswill re-upload the tables from the
Universal Controller, including new tables that may have been
created whilein SETUP.

14.  Itisnow recommended that you verify that the newly-created
points were successfully created. To do so, follow the instruc-
tions listed in the Verifying Points instructions below.

Y ou can now check to seeif the points were successfully created. The
best way to verify that your points have been successfully created is by
checking the UCMAINT maintenance table.

Another method of checking the validity of your newly-created points
isto verify that a configuration and maintenance table have been
created for each point. The new point names should aso appear in the
corresponding Status Display Table. For hardware points, look in the
HWPOINTS Status Display Table. For software and network input
points, look in the SWPOINTS Status Display Table.

Follow the instructions below to verify that the Universal Controller
points were successfully created.

1. Tocheck the UCMAINT Table, return to the PROGRAM
screen, highlight the MAINT option and pressthe SELECT
pushbutton. Navigate to the UCMAINT Table, which will be
the last table in the maintenance table list. The maintenance
values displayed in thistable are read-only values that display
diagnostic information on all Universal Controller points. The
following is an explanation of the displayed diagnostics. A point
that has been successfully created with no error conditions will
display the following status: In System.

Other messages are listed bel ow. These messages indicate that
thereis aproblem and as aresult, the point has not been prop-
erly created. If any of these messages are displayed, you should



Configuring

Algorithms, System

Functions, Alarms

check the point's corresponding service configuration table and
modify it asrequired.

Algorithm mismatch
Type/Units/Sate limit
Duplicate point name
Missing point name
Not in system

To check the configuration and maintenance tables, return to
the PROGRAM screen, highlight the MAINT or CONFIG
option and press the SELECT pushbutton.

Y ou will be presented with alist of Universal Controller Main-
tenance or Configuration Tables. There should be one mainte-
nance and one configuration table for each point that you
created in the procedure above. For example, if you created a
hardware input point named SPT, the corresponding configura:
tion table will be named SPT_C. The maintenance table will be
named SPT_M.

To check the Status Display Tables, return to the PROGRAM
screen, highlight the STATUS option and pressthe SELECT
pushbutton. For hardware points, look for the newly created
point names in the HWPOINTS Status Display Table. For
software and network input points, look in the SWPOINTS
Status Display Table.

Y ou must now configure the Universal Controller's agorithms,
system functions, and alarms. Follow theinstructionslisted in
the Configuring Algorithms, System Functions, Alarms instruc-
tions below.

Follow these instructions to configure the Universal Controller data-

base.

1

From the PROGRAM screen, highlight the CONFIG option
and press the SELECT pushbutton.

The System Pilot will display alist of configuration tables from
the Universal Controller. The table names will correspond to the
points you created in the Creating Points Using the Service
Configuration Tables procedure above. (Example: SPT_C
would be the configuration table name for a point you created
and named SPT.
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Scroll down to the name of the configuration table you wish to
configure and press the SELECT pushbutton to display the
configuration table.

Scroll up/down the table fields, pressing the SELECT
pushbutton to modify each field, and setting each field to an
appropriate value.

Refer to this manual's Point Types, Algorithms, Schedules,
Alarms, and System Functions chapters for explanations of and
allowable entries and default values for each configuration table
decison.

Note:  For somedecisions (for example, the Sensor Group
(SNSGRO01) configuration table's Sensor 1 decision)
you can display alist of applicable points or other
selectionsasfollows: Highlight thefield, pressthe
SELECT pushbutton to enter edit mode, and then
pressthe SELECT pushbutton again to be presented
with alist of applicable selections. Use the navigate
knob to scroll up/down the list. Pressthe SELECT
pushbutton to select the highlighted value, or the EXIT
pushbutton to cancel and return to the table screen.

After configuring all decisonsin thetable, pressthe EXIT
pushbutton to return to the list of configuration tablesin the
Universal Controller.

The System Pilot will prompt you to save the data. Highlight
Yes and press SELECT, which will download the table content
to the Universal Controller.

Repesat Steps 2 to 4 to configure the remaining Hardware Input,
Hardware Output, Software Input, Software Output, Network
Input, and Globa Occupancy configuration tables.
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1st Sensor
2nd Sensor
3rd Sensor
4th Sensor
5th Sensor

6th Sensor

A

338, 340
338, 340
338, 340
338, 340
338, 340
338, 340

Accuracy, Range, and Resolution
for standard input and output
devices 428

Adaptive Control - Single Loop PID
Algorithm 89

Adaptive Control-Dual Loop PID
Algorithm 100

Air Side Linkage 302

Alarm Algorithm Name 64

Alarm Level 359, 425

Alarm Logic 372

Alarm Message 425

Alarm Processing 359

Alarm Processor 359, 360

Alarm Routing 359

Alarm Source 359, 425

Alarm Status 64, 365, 372

Alarm Type 360

Alarm Value 365

Alarm=1 or Alert=0 359

Alarms 359, 425
analog limit 364
discrete state 372

Algorithm
definition of 7

Algorithm Units 21, 28

Algorithms
Al-setpoint offset 83
AO-adaptive control-dual loop
PID 100
AO-adaptive control-single loop
PID 89
AO-cooling CV 115
AO-heating CV 129
AO-mixed air CV with IAQ 144
AO-permissive interlock 162
AO-slave point 171
definition of 81
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DO-enthalpy comparison 195
DO-floating point cooling CV 209
DO-floating point heating CV 222
DO-floating point mixed air CV w/
IAQ 235
DO-interlock 253
DO-lead/lag control 258

DO-lighting control 271
DO-permissive interlock 276
DO-slave point 285
DO-staging 286
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check 201
linkage/oss schedule 300
NTFC w/enthalpy check 316
optimal start/stop 326
overview 81
sensor group 337
ALRMDEF Table 425
Analog 173, 260, 261
Analog Comparison Algorithm 172
Analog Control Point 163, 277
Analog Engineering Units 421
Analog Input Software Point 32
Analog Limit Alarms 364
Analog Limit Check 365
Analog Output Point 91, 104, 147, 163
Analog Output Software Point 34
AO-Adaptive Control-Dual Loop PID
Algorithm 100
AO-Adaptive Control-Single Loop PID
Algorithm 89
AO-Cooling CV Algorithm 115
AO-Heating CV Algorithm 129
AO-Mixed Air CV w IAQ
maintenance decisions,
description of 156
AO-Mixed Air CV w IAQ Algorithm 144
AO-Permissive Interlock Algorithm 162
AO-Slave Point Algorithm 171
Auto-Restart 260
Avg Occ Cool Setpoint 302
Avg Occ Heat Setpoint 302
Avg Occ Zone Temperature 302
Avg Unocc Cool Setpoint 302
Avg Unocc Heat Setpoint 302

Avg Zone Temperature 302

B

Biased High Setpoint 302, 328

Biased Low Setpoint 302, 328

Biased Occupied 301, 327, 328

Biased Start Day 301, 328

Biased Start Time 301, 328

Biased Stop 302, 328

Biased Stop Day 302, 328

Biased Stop Time 302, 328

Block Iteration Rate 91, 102, 116,
130, 146, 173, 180, 210, 223,
238, 260, 287

Broadcast 17

Broadcast - Time and Date System

Function 387
Broadcast Address 382
Broadcast Bus 382
Broadcast Point 382
Broadcast System Function 382

C

CCN Bus Number 58

CCN Element Number 58

Center Value 102, 116, 130, 146

Channel Number 40, 46, 50, 54,
62, 64, 67, 70, 74, 78

Clamp 147, 239

ComfortVIEW
configuring a newly installed
Universal Controller 11
instructions for interfacing with a
Universal Cont 11

Communication Rate 24, 58

Comparison Point 372

Conditional 163, 277

Configuring
a newly installed Universal
Controller using ComfortVIEW 11
a newly installed Universal
Controller using the System
Pilot 430

Consumable System Function 378

Control Algorithm Name 64

Control Point 271, 273

Control Point Type 163, 277

Control Sensor 260, 261

Control Value 40, 54, 78

Control/Sensor Group 91, 102,
104, 287

Controlling Setpoint 91, 104

Conversion Factor 62

Cooling Coil Subm Ref 116, 212

Cooling Coil Valve 116

Cooling CV Algorithm 115

Cooling Factor 301, 327

Cooling Valve Close 210

Cooling Valve Open 210

Cycle Flag 202

D

Data Collection - Consumable 378

Data Collection - Runtime System
Function 379

Date and Time Broadcast System
Function 387

Day of Last Message 360

Day of Month 260
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Day of Week 260

Daylight Savings 387

Deadband 210, 223, 238

Default OA Enthalpy 195, 317

Default RA Enthalpy 195, 317

Delay Time 40

Delay Timer 181, 289

Delta Stages 181, 289

Derivative Gain 91, 102, 116, 130,
146, 180, 210, 223, 238, 287

Derivative Term 91, 104, 116, 130,
147, 181, 212, 225, 239, 289

Description Index 359, 425

Device 1 Runtime 261

Device 2 Runtime 261

Device Start Delay 260

Differential Gas 147, 238

Disabled Output Value 91, 102, 116,
130, 146, 180, 210, 223, 238,
287

Discrete Alarm 372

Discrete Control Point 163, 277

Discrete In Point 1 260

Discrete In Point 2 260

Discrete Input Point 1 253, 261

Discrete Input Point 2 253, 261

Discrete Input Software Point 36

Discrete Interlock 253

Discrete Out Point 2 260

Discrete Output Hardware Point 38

Discrete Output Point 173, 197, 202,
253, 277

Discrete Output Point 1 181, 261,
271, 287

Discrete Output Point 2 180, 181,
261, 271, 287

Discrete Output Point 3 180, 181, 287
Discrete Output Point 4 180, 181, 287
Discrete Output Point 5 180, 181, 287
Discrete Output Point 6 180, 181, 287
Discrete Output Point 7 180, 181, 287
Discrete Output Point 8 180, 181, 287
Discrete Output Software Point 44
Discrete State Alarms 372
Discrete States 421
Display Units 24
Display Units/State 26, 28
DO-Analog Comparison Algorithm 172
DO-Electric Heat CV Algorithm 179
DO-Enthalpy Comparison
Algorithm 195
DO-Floating Point Cooling CV
Algorithm 209
DO-Floating Point Heating CV
Algorithm 222
DO-Floating Point Mixed Air CV w/IAQ

Algorithm 235
DO-Interlock Algorithm 253
DO-Lead/Lag Control Algorithm 258
DO-Lighting Control Algorithm 271
DO-Permissive Interlock Algorithm 276
DO-Slave Point Algorithm 285
DO-Staging Algorithm 286
DO-Timeclock with Optional Check
Algorithm 201
Duct High Limit 180, 181
Duct Temperature 180, 181

Duration 348
E

Electric Heat CV Algorithm 179

Enable 382

Enable Delay Time 365, 372

Enable Point 365, 372

Engineering Units, Ranges,
Resolutions 421

Enthalpy Comparison 195, 197, 317

Enthalpy Comparison Algorithm 195

Enthalpy Switch 317

Equipment Status 301, 302

Equipment Status Point 91, 102,
104, 116, 130, 146, 147,
180, 181, 210, 223, 238, 239,
260, 261, 287

Evacuation 301, 302

Exceeded Limit 365

Externally Powered 49

F

Failed Flag 261

Fan Control 202

Floating Point Cooling CV
Algorithm 209

Floating Point Heating CV
Algorithm 222

Floating Point Mixed Air CV w/IAQ
Algorithm 235

Floating Point Output

Flow Diagrams
interpreting 8

Flowcharts 391

Force 32, 34, 36, 40, 44, 46, 50,
54, 58, 62, 64, 67, 70, 74, 78

Force Precedence 163, 277

Foreign Language Conversion 10

Function/Algorithm 21, 28

210, 223, 238

G

Global Occupancy (Time Schedule) and
Override 14

Group Number 380
H

Hardware In Point 1to 8 19

Hardware Input Point Service
Configuration 19

Hardware Out Point 1to 8 21

Hardware Output Point Service
Configuration 21

Hardware Overview 5

Hardware Value 40, 46, 50, 54,
62, 64, 67, 70, 74, 78

Heating Coil Subm Ref 130, 225

Heating Coil Valve 130

Heating CV Algorithm 129

Heating Factor 301, 327

Heating Setpoint Offset 130, 180, 223

Heating Valve Close 223

Heating Valve Open 223

Hi Reset Value 91, 102

High Biased Setpoint 84

High Control Sensor 173

High Conversion Endpoint 49, 54, 73,
78
High Humidity Sensor 116, 130, 146,

147, 180, 181, 210, 212, 223,
225, 238, 239, 287, 289

High Humidity Setpoint 116, 130, 146,
181, 212, 225, 238, 289

High Humidity Switch 116, 130,
180, 181, 210, 212, 223,
225, 287

High Input Endpoint 49, 73

High Input Fault 49, 73

High Limit 365

High Output Endpoint 54, 78

High Sensor Region 173, 202, 261

High Setpoint 173, 202, 261, 340

High Setpoint Offset 365

High Setpoint+Offset 365

High SPT Sensor 202

Holiday Schedules 348

Hours of Runtime 260

Humidity Setpoint 116, 130, 180, 210,
223, 287

Hysteresis 163, 173, 202, 260, 261,

277, 365



IAQ Control Point 239

IAQ Sensor 147

IAQ Setpoint PPM 147, 238, 239

In System 19, 21, 24, 26, 28

Indoor Air Quality 147, 154, 238, 239

Indoor AQ Sensor PPM 146, 238, 239

Input 1 Comparison 253

Input 2 Comparison 253

Input Type 19

Integral Gain 91, 102, 116, 130, 146,
147, 180, 210, 223, 238, 287

Integral Term 91, 104, 116, 130,
147, 181, 212, 225, 239, 289

Integrator Flags 91, 104, 116, 130,
147, 181, 212, 225, 239, 289

Interlock Algorithm 253

L

Last Unoccupied Day 301, 327

Last Unoccupied Time 301, 328

Latched Discrete Input Hardware
Point 46

Lead Device 261

Lead Lag Control 260

Lead Status 261

Lead/Lag Control 261

Lead/Lag Control Algorithm 258

Lighting Control Algorithm 271

Linkage Setpoint Schedule 301

Linkage Space Temp 302

Linkage Status 302

Linkage Time Schedule 301

Linkage/OSS Schedule Algorithm 300

Lo Reset Value 91, 102

Lo Setpoint-Offset 365

Loadshed 380

Loadshed Schedule 202

Loadshed Schedule System
Function 380

Loadshed Timer 380

Logic Type 40

Low Biased Setpoint 84

Low Control Sensor 173

Low Conversion Endpoint 49, 54,
73, 78

Low Input Endpoint 49, 73

Low Input Fault 49, 73

Low Limit 365

Low Output Endpoint 54, 78

Low Sensor Region 173, 202, 261

Low Setpoint 173, 202, 261, 340

Low Setpoint Offset 365
Low SPT Sensor 202

M

MAT Freeze Protection 238

Max Decrease Amount 84

Max Increase Amount 84

Maximum Loadshed Time 380

Maximum OA Enthalpy 195, 317

Maximum OAT 316

Maximum Output Value 91, 102,
116,130,146, 147,180, 210,
223, 238, 287

Message - Part 1-4 359

Milliamp Input Hardware Point 49

Milliamp Output Hardware Point 54

Min Damp Position 238

Minimum OAT 316

Minimum Off Time 40

Minimum On Time 40

Minimum Output Value 91, 102, 116,
130, 146, 147, 180, 210,
223, 238, 287

Mixed Air CV Subm Ref 147, 239

Mixed Air CV with IAQ Algorithm 144

Mixed Air Damper Close 238, 239

Mixed Air Damper Open 239

Mixed Air Temperature 146, 147,
238, 239

Mode 301, 327

Modified Setpoint 163, 277

Monitored Input Point 365, 372

Month of Last Message 360
N

Network Broadcast
typical application 382

Network Broadcast System
Function 382

Network Input Point 58

Network Input Point Service
Configuration 24

Network Status 382

Next Occupied Day 301, 327

Next Occupied Time 301, 327

Next Unoccupied Day 301, 327

Next Unoccupied Time 301, 327

Night Time Free Cool 316

NTFC Active? 147, 202, 239, 317,
340

NTFC Algorithm 146, 202, 238,
301, 338

NTFC Delta Temperature 316

NTFC Enable 316

NTFC Setpoint 147, 317

NTFC Start Time AM 316

NTFC w/Enthalpy Check Algorithm 316
NTFC/Setpnt Schedule 239

Number of Stages 181, 289

O

OA Enthalpy 197, 317

OAT > RAT ? 197, 317

Occ Analog Test 163, 277

Occ Discrete State 163, 277

Occupied Cycling 202

Occupied Hi Setpoint 302, 328

Occupied Lo Setpoint 302, 328

Occupied Setpoint 163, 277

Occupied/Biased? 84, 91, 104, 116,
130, 147, 181, 202, 210, 223,
239, 287, 340

Occupied? 163, 173, 261, 273, 277,
301, 317, 327, 365

Off Persistence Time 253

Off Re-Pulse Interval 271

Off Time Delay 180, 287

Offset 49, 70, 73

On Persistence Time 253

On Time Delay 180, 287

OPSS Setpoint Schedule 328

OPSS Time Schedule 327

Optimal Start 301, 327, 328

Optimal Start/Stop Algorithm 326

Optimal Stop 301, 302, 327, 328

Outdoor AQ Sensor PPM
146, 147, 238, 239

Output Logic Type 253

Output Type 21

Outside Air Dewpoint 195, 197, 317

Outside Air Humidity 195, 197, 317

Outside Air Temperature 195, 197,
238, 239, 316, 317

Outside Enthalpy Good? 147, 239,
317

Override Duration 17

Override Is Set 301, 328

Override Sensor 17

Override Value 163, 277
P

Perm Interlock Flag 163, 277

Permissive Interlock 163, 277

Permissive Interlock Algorithm 162,
276

Persistence Time 163, 277, 365, 372
Persistence Timer 163, 277
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PID Integrator Clamp 181, 289

PID Master Loop 91, 102, 104,
116, 130, 146, 180, 210, 212,
223, 225, 238, 239, 287, 289
PID_Master_Loop 147, 181
Point 1-16 Name 378, 379
Point 1-16 Type 378, 379
Point Description 19, 21, 26, 28
Point Name 19, 21, 24, 26, 28, 58,
382
Point Type 26, 28
Point Types
analog input software 32
analog output software 34
discrete input software 36
discrete output hardware 38
discrete output software 44
latched discrete input hardware 46
milliamp input hardware 49
milliamp output hardware 54
network input point 58
overview 31
pulsed discrete input hardware 61
sensed discrete input hardware 64
setpoint offset input hardware 67
temperature input hardware 70
voltage input hardware 73
voltage output hardware 77
Power On Delay 91, 102, 116, 130,
147, 163, 173, 180, 195, 202,
210, 223, 238, 253, 260, 271,
277, 287, 301, 317, 327, 338,
359, 382
Pressurization 301, 302
Proportional Gain 91, 102, 116, 130,
146, 147, 180, 210, 223, 238,
287
Proportional Term 91, 104, 116, 117,
130, 131, 147, 181, 212, 225,
239, 289
Pulsed Discrete Input Hardware

Point 61
R

RA Enthalpy 197, 317
Range, Resolution, and Accuracy
for standard input and output
devices 428
Re-Alarm Interval 359
Redline 380
Redline Active? 202

Reference Output 91, 104, 116, 117,
130, 131, 147, 163, 173, 181,
197, 202, 212, 225, 239, 253,
261, 277, 289, 317

Requested Stages 181, 289

Reschedule Type 382

Rescheduled Time 382

Reset 91, 102

Reset Sensor 91, 102, 104

Resolution, Range, and Accuracy
for standard input and output
devices 428

Return Air Humidity 195, 197, 317

Return Air Temperature 195, 197,
316, 317

Rotate Now 260

Runtime System Function 379

S

Sample Time 62
Schedule Number 17
Schedules
definition of 347
holiday 348
overview 347
Sens Type/Units/State 19
Sensed Discrete Input
Hardware Point 64
Sensor Group
maintenance decisions,
description of 342
Sensor Group Algorithm 337
Sensor Group Average 340
Sensor Group High 301, 327, 340
Sensor Group Low 301, 327, 340
Sensor Group Select 340
Sensor Group/SPT 202
Sensor Group/SPT Sensor 116, 130,
146, 147, 173, 180, 181, 202,
210, 223, 238, 301, 316, 317,
327
Sensor Value 46, 50, 62, 64, 67,
70, 74
Sensor/SPT Sensor 210, 223, 239
Sensors and Devices
supported by the Universal
Controller 5, 421
Sequence Type 260
Service Configuration Tables 11
Setpoint Change Delay 365
Setpoint Delta 301, 327
Setpoint Limit 277
Setpoint Offset Algorithm 83
Setpoint Offset Input 84

Setpoint Offset Input Hardware
Point 67

Setpoint Schedule 84, 91, 102, 116,
130, 146, 173, 180, 181,
202, 210, 223, 225, 238, 260,
287, 301, 316, 327, 338, 365

Setpoint Schedule Defaults 421

Slave Point Algorithm 171, 285

System Pilot
configuring a newly installed
Universal Controller 430
instructions for interfacing with a
Universal Controller 430

Software In Point 1to 4 26

Software Input Point 1to 4 28

Software Input Point Service
Configuration 26

Software Output Point Service
Configuration 28

Software Overview 7

Source Point 382

Staging Algorithm 286

Staging Control 180, 181, 287, 289

Start Advance 387

Start Bias 301, 328

Start Day 348

Start Day of Week 387

Start Month 348, 387

Start Time 387

Start Week 387

Starting Value 91, 102, 130,
146, 180, 210, 223, 238, 287

Status 32, 34, 36, 40, 44, 46, 50,
54, 58, 62, 64, 67,
70, 74, 78, 301, 328

Stop Back 388

Stop Day of Week 388

Stop Month 387

Stop Time 388

Stop Time Bias 301, 327

Stop Week 388

Submaster Flags 104, 117, 131, 147

Submaster Loop 102, 104, 116,
117, 130, 131, 146

Submaster Reference 104

Submaster Sensor 102, 104

Submaster_Loop 147

Supervisory Block No. 302

Supervisory Bus 302

Supervisory Element 302

Supply Air Temp 301, 302

Supply Air Temperature 116, 117,
130, 131, 210, 212, 223, 225

System Functions
data collection - consumable 378

data collection - runtime 379



loadshed schedule 380

network broadcast 382

overview 377

time and date 386

time and date broadcast 387

System Value 32, 34, 36, 40, 44,

46, 50, 54, 58, 62, 64, 67, 70,
74, 78

T

Task Timer 84, 91, 104, 117, 131,
147, 163, 173, 181, 197, 212,
225, 239, 253, 261, 273,
277, 289, 302, 317, 328,
340, 360, 382

Temp & Humidity Test 147, 238

Temperature Input Hardware Point 70

Temperature Sensor Types 421

Time and Date Broadcast System
Function 387

Time and Date System Function 386

Time Broadcast Enable 387

Time of Last Message 360

Time Schedule 84, 91, 102, 116,
130, 146, 163, 173, 180, 202, 210,
223, 238, 260, 271, 277, 287,
301, 316, 327, 338, 365

Time Schedule 1-8 17

Timeclock with Optional Check
Algorithm 201

Total Number of Stages 180, 287
U

UCMAINT Maintenance Table 13
Units/State 21

Unocc Analog Test 163, 277
Unocc Discrete State 163, 277
Unoccupied Hi Setpoint 302, 328
Unoccupied Lo Setpoint 302, 328
Unoccupied Pulse Time 271
Unoccupied Setpoint 163, 277

Vv

Valve Capacity 212, 225, 239
Valve Stroke Time 210, 223, 238
Voltage Input Hardware Point 73

Voltage Output Hardware Point 77
Y

Year of Last Message 360
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