ALERTON

Programmer’s Guide and Reference

BACtalk Systems

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008



User agreement and limited warranty

IMPORTANT - PURCHASE OF ALERTON PRODUCTS OR USE OF SOFTWARE, FIRMWARE AND / OR ACCOMPANYING DOCUMENTATION (DEFINED BELOW) IS
SUBJECT TO LICENSE RESTRICTIONS AND LIMITED WARRANTY. CAREFULLY READ THIS AGREEMENT BEFORE USING ALERTON PRODUCTS, SOFTWARE,
FIRMWARE AND/OR DOCUMENTATION.

This is a legal "Agreement,” concerning the purchase of Products and use of Software, Firmware and/or Documentation, between you, the "User" (either individually or as an
authorized representative of the company that is purchasing, has purchased, or is using the Products, Software, Firmware or Documentation) and Alerton, a division of Novar
Controls Corporation, 6670 - 185th Avenue NE, Redmond, Washington 98052 USA. ("Alerton").

PURCHASE OF ALERTON PRODUCTS OR USE OF SOFTWARE, FIRMWARE AND / OR ACCOMPANYING DOCUMENTATION INDICATES USER'S COMPLETE AND
UNCONDITIONAL ACCEPTANCE OF THE TERMS AND CONDITIONS SET FORTH IN THIS AGREEMENT.

Alerton provides Alerton products ("Products”), software programs ("Software"), firmware, e.g., protocols, software program code, device drivers and related hardware ("Firm-
ware") and accompanying documentation ("Documentation”) and grants a non-exclusive and non-transferable license ("License") to User to use the Software and the Firm-
ware only on the following terms and conditions. Taken together, Products, licensed Software, licensed Firmware and accompanying Documentation are collectively defined
as "Alerton Product(s)" in this Agreement.

1. Copyright. The Software, Firmware and Documentation are copyrighted and protected by United States copyright laws and international treaty provisions and laws, contain
valuable proprietary products, information and trade secrets, and shall remain the property of Alerton. User may not and shall not copy or otherwise reproduce or make avail-
able to any other party any part or all of the Software, Firmware or Documentation nor decompile, disassemble, reverse engineer, manufacture or modify any portion of the
Products, Software, Firmware, Documentation or any portion of the same for any purpose or otherwise attempt to determine the underlying source code of the Software or
Firmware or permit any such action; provided however, User may either (a) make one (1) copy of the Software solely for backup or archival purposes, or (b) transfer one (1)
image of the Software to a single hard disk, CD or other comparable media, provided User keeps the original solely for backup or archival purposes.

2. License. User is hereby licensed to use one (1) copy of the Software for User's own use in operating the Products. User may not rent, lease or otherwise assign or transfer
all or any part of the Software, Firmware or Documentation. In addition, User may not sublicense, assign or transfer this License or Agreement, or any part thereof. Any
attempt to do so shall terminate this License and User's right to use the Software and Firmware and shall subject User to liability for damages to Alerton. LICENSING TO
USER OF THE SOFTWARE AND FIRMWARE COMMENCES WHEN USER USES THE SOFTWARE, FIRMWARE AND / OR ACCOMPANYING DOCUMENTATION.

3. Copies, Modification or Merger. Except as specifically set forth in Paragraph 1, User may not copy, modify, transfer all or any portion of the Software, Firmware or Documen-
tation or merge it or them into another program, unless expressly authorized in advance in writing by Alerton. User must, as a condition of this License, reproduce and include
the identifying marks, copyright and proprietary notices on any permitted copy of the Software, Firmware and Documentation. "Copies" shall include, without limitation, any
complete or partial duplication on any media, adaptations, translations, compilations, partial copies within modifications, mergers with other material from whatever source and
updated works. User will use its best efforts to prevent any unauthorized copying or other activity with respect to the Software, Firmware and Documentation.

4. Third-Party Beneficiary. For any software or other technology under this Agreement licensed by Alerton from Microsoft( or other licensors, Microsoft or the applicable licen-
sor is a third party beneficiary of this Agreement with the right to enforce the obligations set forth in this Agreement.

5. Warranty. Alerton warrants Alerton manufactured or produced Alerton Products to be materially free from defects and to substantially conform to Alerton's published speci-
fications for a period of twenty-four (24) months from date of shipment from Alerton (the "Product Warranty Period"). This entire Section 5 is defined as the "Warranty."

Alerton also warrants Alerton Products that it has previously repaired or replaced for the greater of ninety (90) days from the date of their shipment from Alerton or the remain-
der of the Product Warranty Period of the originally shipped Alerton Product (the "Repair/Replacement Warranty Period").

During the Product Warranty or Repair/Replacement Warranty Period, Alerton will repair or replace the applicable Alerton Products without charge and will add applicable
engineering changes and upgrades.

This Warranty only applies to defective materials and workmanship of Alerton Products and excludes defects that result from misuse, neglect, improper installation, unautho-
rized repair or alteration, damage during or after shipping, accident and/or misapplication of such products. This Warranty does not apply to parts, equipment, software, firm-
ware, components, documentation or any other item that Alerton does not manufacture or produce. This Warranty is also voided by removal or alteration of Alerton Product
identification labels.

Alerton's sole responsibility with respect to Alerton Products shall be, within the applicable Product Warranty Period, to furnish a replacement Alerton Product (FOB factory) or,
at the option of Alerton, to repair and return (FOB Factory) the defective Alerton Product. ALERTON HEREBY EXCLUDES ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE AND ALL OTHER EXPRESS OR IMPLIED WARRANTIES WHATSOEVER WITH RESPECT TO ALERTON
PRODUCTS. In no event shall Alerton be liable for personal injury, loss of profit, loss of production, loss of business or goodwill, business interruption, loss of business infor-
mation or data, loss due to delays, any other pecuniary loss, any cost or liability of Users or any other parties, to themselves or to others, increased or uncovered operating or
fixed costs, inefficiency, or any other special, exemplary, consequential, incidental, indirect or remote damages in any manner, directly or indirectly, related to design, manufac-
turing, supply, installation or use of, or inability to use, Alerton Products, or any other act or failure to act by Alerton or its agents or contractors.

ALERTON MAKES NO CLAIMS OR WARRANTIES WITH RESPECT TO THE SOFTWARE OR THE FIRMWARE AND SPECIFICALLY DISCLAIMS ANY IMPLIED WAR-
RANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND EXPRESS OR IMPLIED WARRANTIES THAT THE OPERATION OF THE SOFT-
WARE OR FIRMWARE OR ANY PORTION THEREOF WILL BE INTERRUPTION OR ERROR FREE. Notwithstanding anything to the contrary contained in this Warranty,
Alerton shall not be liable to Users or any other parties for any damages, including, but not limited to consequential, incidental, indirect, special, exemplary remote or pecuni-
ary damages and any stated or express warranties set forth in this warranty are in lieu of all obligations or liability for any damages arising out of or in connection with the use
or performance of, or inability to use, Alerton Products and the licensed Software and Firmware.

User's exclusive remedy and Alerton's entire liability arising from or in connection with the Alerton Products, Software, Firmware, Documentation and/or this License and
Agreement (including, without limitation, any breach of any warranty, express or implied) shall be, at Alerton's option, the repair or replacement of the Products or Software or
Firmware as applicable, as stated above. ACCORDINGLY, ALERTON AND ITS DESIGNATED DEALERS AND THEIR DESIGNATED ASSOCIATE DEALERS HAVE
EXCLUDED AND DISCLAIM ANY AND ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND ALL OTHER WARRAN-
TIES, EXPRESS OR IMPLIED, WHATSOEVER, WITH RESPECT TO THE PRODUCTS, THE SOFTWARE, THE FIRMWARE, THE DOCUMENTATION AND/OR THE
LICENSE. USER HEREBY ACKNOWLEDGES THE SAME.

6. Remedies of Alerton. IF USER BREACHES THIS AGREEMENT, USER'S LICENSE HEREUNDER SHALL BE AUTOMATICALLY TERMINATED. Upon termination, User
shall return the Software, Firmware and all Documentation to Alerton and destroy any copies of the Software, Firmware and the Documentation or any portions thereof which
have not been returned to Alerton, including copies resident on electronic or digital media. If User breaches this Agreement, Alerton shall be entitled to all damages suffered
by Alerton resulting from such breach and Alerton shall be entitled to equitable and injunctive relief in addition to all other remedies at law. In this regard, User acknowledges
that its breach of any provision of this Agreement will cause Alerton immediate and irreparable injury for which there are inadequate remedies at law. The prevailing party in

any dispute concerning this Agreement shall be entitled to the costs of collection and enforcement, including but not limited to reasonable attorneys' fees, court costs and all
necessary expenses, regardless of whether litigation is commenced.

7. Export. Alerton Products are subject to regulation by local laws and United States government agencies, which prohibit export or diversion of certain products, information
about the products, and direct products of the products to certain countries and certain persons. User agrees that User will not export in any manner any Alerton Product or
direct product of Alerton Product, without first obtaining all necessary approval from appropriate local and United States government agencies.

8. RESTRICTED RIGHTS NOTICE. Alerton Products, Software, Firmware and Documentation have been developed entirely at private expense and are commercially pro-
vided with RESTRICTED RIGHTS. Use, duplication or disclosure by the U.S. Government or a U.S. Government subcontractor is subject to the restrictions pursuant to
DFARS 227.72013 (October 1988) and DFARS 52.227-19 (June 1987), as amended and as applicable. Manufacturer, licensor and publisher is Alerton, a division of Novar
Controls Corporation, 6670 - 185th Avenue NE, Redmond, Washington 98052 USA.

9. Statute of Limitations. No action for any breach of a warranty, if any, deemed or actual, may be commenced more than one (1) year following the expiration of such warranty.

10. Other. User further agrees that this Agreement is the complete and exclusive statement of the agreement between User and Alerton and supersedes any proposal or prior
agreement or any other communications between Alerton or any of its representatives and User relating to the use of the Software, Firmware, Documentation and purchase of
the Products. This Agreement may only be modified by a physically signed writing between User and Alerton. Waiver of terms or excuse of breach must be in writing and shall
not constitute subsequent consent, waiver or excuse. If any provision of this Agreement is finally determined to be unenforceable, the remaining provisions shall remain in
effect. The laws of the State of Washington and the United States, including U.S. copyright laws, shall govern this Agreement. Venue in the event of any suit, proceeding or
claim shall be in the courts located in King County, Washington, USA. If User has any questions regarding this Agreement, User may contact Alerton by writing Alerton at the
above address.

This Agreement shall inure to the benefit of and be binding upon the parties and their successors, administrators, heirs and permitted assigns. Notwithstanding any termina-
tion of this Agreement and not in limitation of any other provision of this Agreement, User shall specifically continue to be fully obligated to comply with all of the requirements
of paragraphs one (1) through four (4), as if the Agreement were not terminated and all remedy provisions hereunder shall apply to any breach of such obligations.
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About BACnet, BACtalk, and DDC

About BACnet

This chapter describes BACnet, BACtalk and its components, and DDC
programming and how it'simplemented in BACtalk controllers.

BACnet identifies al information in terms of properties and objects. An object
might represent a physical input or output, or it may represent something more
abstract, such as a setpoint. And each property of the object provides data to
describe something about the object. All datain aBACnet system isidentified in
thisway. The most common property of aimost all objectsisthe present-value. The
property of an object is equivalent to what is traditionally known in control
systems as a data point.

Three elements identify the source of a data point in aBACnet system:

Device inst: |1D2D [1F&HU) ﬂ
™ Current device
Type Instance
Obiect: |&Y x| J03 L
Froperty: |present-value j

QK | Cancel | Help |

About BACtalk

» Deviceinstance
« Object ID
» Property

Each object has an instance number that, along with its type, forms the object ID
(for example, Al-1, represents Analog Input 1). This object ID allows the BACnet
system to identify and use data.

For example, in a VAV-SD (a VAV box controller), Al-1isaphysica input. Its
most important property is the room temperature, which is conveyed by its present-
value property. Other properties of the object convey more information: the units
property tells the system that the value isin degrees F and the description property
that it is a space temperature.

All objects have some required properties and some that are optional. You can
examine the device's protocol information conformance statement (PICS) to
determine which objects a device supports. See the BACnet specification for more
information about BACnet and PICS.

BACtak is Alerton’s BACnet-compliant system. Operator workstations, global
controllers, expandable controllers, and VL Cs together make up a BACtalk
system. All BACtak components make their operational data available to other
BA Cnet-compliant devices according to the BACnet standard. See

All BACnet-compliant devicesin a BACnet system are identified by Device
Instance, a unique numeric identifier that enables you to reference datain the
device.

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008 7
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Envision for BACtalk<-------

automation features such as schedules,
trendlogs,alarms, optimum start,
demand limiting<

About DDC

The Operate workstation software-Envision
for BACtalk,include programing tool:
VisualLogic(which requires Microsoft Visio)

VLCs DDC files name:*.bd4; Global and
Expandable controllers DDC files name:
*bd3

The BACtalk operator workstation communicates to other BACnet-compliant
devices over an Ethernet local area network (LAN), WAN using BACnet/IP,
point-to-point (PTP) modem, or serial connection using the BACnet protocol.

Custom displays enable operators to command any BA Cnet-compliant device.
Programming environments for BACtalk controllers enable devel opersto
customi ze the sequence of operations for devices using DDC and VisualLogic.

BACtalk controllers

There are three classes of controllers, and each has different capabilities with
respect to DDC and building automation features.

Global controllers Execute DDC and host building automation features
such as schedules, trendlogs, and alarms. They orchestrate the operations of
other controllers and have no direct input/output (1/0) capability associated with
them. The BTI, BTI-100, and BACtalk Control Modules (BCM) are examples of
global controllers. BACtalk ports, such as the BTP-MODBUS, are also global
controllers.

Expandable controllers Execute DDC and host building automation
features much like aglobal controller. An expandable controller isahybrid of a
global controller and VLC. The VLX isan example of an expandable controller.

VisualLogic controllers (VLCs)  Also known as unitary or field controller,
VLCs execute DDC and support 1/0O. VLCs do not support locally stored
automation features, relying on global controllers to supervise these functions.

The programmable logic that controls the sequence of operationsin BACtalk
devicesis called DDC (direct digital control). DDC sequences are stored and
carried out in BACtalk controllers. Similarly, automation features—such as
optimum start, demand limiting, trendlogs, schedule, and alarms—that you set
up in Envision for BACtalk are downloaded and stored in host controllers (that
is,aBTI,BTI-100, VLCP, VLX, or BCM).

Note For moreinformation about how a DDC program loops and executes, see
Figure 1 on page 18.

DDC programming environments

DDC sequences are authored and downloaded to BACtalk controllers using
Envision for BACtalk. BACnet objects and properties in these controllers are
visible to any other BACnet-compliant devices. Envision for BACtalk hasthree
environments for authoring DDC segquences and managing their execution in
BACtalk field controllers: VisualLogic (which requires Microsoft Visio),
Global/Building Controller DDC, and VLC DDC.

VisualLogic A graphical DDC programming environment you can use to
manage and author DDC filesfor all BACtak controllers that execute DDC. It
requires Microsoft Visio. Use VisualLogic if you're new to DDC programming,
if you need to create drawings concurrently with your DDC, or if you' refamiliar
with Windows-based applications. Files authored for VLCsin VisualLogic are
compatible with the VLC DDC programming environment. Likewise, DDC files
authored for global controllers, expandable controllers, and BACtalk control
modules are compatible with the Global/Building Controller DDC programming

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008
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Chapter 1 | About BACnet, BACtalk, and DDC

environment. A DDC sequence saved or loaded in one environment can be
opened and viewed in the other.

Global/Building Controller DDC Based on Alerton's long-standing DDC
programming environment. It is used to program all global controllers (BCMs
and BTls) and expandable controllers (VL Xs). Use Global/Building Controller
DDC if you're familiar with DDC programming in the IBEX product line, or if
you're more comfortable with a DOS-style, line-item environment. Working
from an initial DDC diagram, experienced programmers can use the ten-key pad
and F-key file management features to enter DDC with amazing quickness.

VLC DDC An environment similar to Global/Building Controller DDC, but
used exclusively for VLCs.

Understanding VLC DDC in the BACnet environment

VLCs provide terminal unit control; they monitor inputs and command outputs
directly through electrical connections to equipment.

Every VLC isfully programmable, although many VLCs are designed for
specific applications and have downloadable, standard operating sequences
created by Alerton (Alerton Standard applications). Vaues are stored differently
in C3-seriesand Gen4 VLCs.

Storage of values in C3-series VLCs

C3-series VL Cs have two types of memory: EEPROM and RAM. VLC
EEPROM is capable of storing data indefinitely, even through a power outage.
DDC programming is saved in EEPROM and executesin RAM. All BACnet
setup datais also saved in EEPROM. Thisway, even if a power outage or other
disaster occurs, the DDC programming is retained in EEPROM and begins
execution on return to anormal state.

Additionally, the properties of certain objects (AV's, BV's, AO and BO priority
arrays) are backed up in VLC EEPROM. Some object properties are stored in
RAM and backed up in EEPROM on power-down. This ensures that after a
power-down, these values will be reestablished on return to power.

Note Objectsbacked upin EEPROM should be used for critical values, such as
setpoints and offsets that need to be reestablished after a power outage.

Other object properties are stored directly in EEPROM . Each hasits advantages.
The EEPROM-stored object properties should be used for critical setpoints for
maximum reliability.

Only RAM-stored object properties can be written to using VLC DDC. RAM-
stored object properties should a so be used for values that will change
frequently.

The present-value of Alsand Bls are not stored in EEPROM. Instead, these
inputs are read when the VL C returns to normal operation.

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008 9
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EEPROM-stored values (AVs 50-89) The only points stored directly in
EEPROM inthe VLC are AVs 50-89. These EEPROM-stored values can't be
writtentoin VLC DDC (that is, they can't appear on the output of adevice). The
one exception to thisruleis Function 44. Runtime Accumulator.

Thislimitation is designed to protect VLC EEPROM, which islimited to a
lifetime of 100,000 write cycles, from errant DDC. For example, if an errant
DDC program caused the value of an EEPROM -stored point to change state
every cycle of the DDC. The DDC would exceed the 100,000 write limitation in
less than 3 hours.

Note Youwill start to have indeterminate problemswith adeviceif you exceed
the 100,000 write limitation.

Storage of values in Gen4 VLCs

Gend VLCs have two types of memory: RAM and flash. VLC flash memory is
capable of storing data indefinitely, even through a power outage. DDC
programming is saved in flash memory and executesin RAM. All BACnet setup
datais also saved in flash. Thisway, even if a power outage or other disaster
occurs, the DDC programming is retained and begins execution on returnto a
normal state.

Additionally, the properties of certain objects (AVs, BV's, AO and BO priority
arrays) are backed up in VL C flash memory. Some object propertiesare stored in
RAM and backed up in flash memory on power-down. This ensures that after a
power-down, these values are reestablished on return to power.

The present-value of Alsand Bls are not stored in flash memory. Instead, these
inputs are read when the VL C returns to normal operation.

RAM space limitations for certain VLC DDC functions

Some VLC DDC functions store datain VLC RAM between each pass of DDC.
VLCs have atotal RAM capacity of bytes and bits for this purpose.

* v3.01 (only used inthe VAV-SDA), v1.15, and earlier versionshave a 72
byte and a 39 bit limit

* Vv 2.04 hasa 206 byte and a 143 bit limit
* v4.0 hasa 248 byte and a 191 bit limit
Each time you use one of these functionsin DDC, the function uses some of this

RAM. If the sum of either bytes or bits used by your DDC exceeds the RAM
capacity, no more functions can execute.

Limit usage of devicesin Table 1 accordingly so that your VLC DDC program
does not exceed the byte/bit limit.

10 © Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008
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Chapter 1 | About BACnet, BACtalk, and DDC

Table 1

VLC DDC functions that use VLC RAM

Function

Bytes Used

Bits Used

15:

One Shot

16:

Delay on Break

17:

Delay on Make

20:

Flip Flop

21:

Anti Short Cycle Relay

22:

Analog Input Comparator

23:

Change of State Detector

24:

Restrictor Relay

44

Run-time Accumulator

47:

Sample & Hold

48:

Analog to Timed Binary Converter

51:

Proportional Integral Controller

AN DN M PO N O DN M| O

52:

Proportional Integral Derivative Controller

=
[¢]

54:

Floating Motor Controller with No Time-out

N

55:

Floating Motor Controller with Time-out

ol ol o]0l ol OO O O|FP|RFP|PFP| OO
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Identifying and using system data

When you program DDC, there are six primary objects you work with—Als, AOs,
AVs, Bls, BOs, and BVs. These are binary and anal og inputs, outputs, and values.
You typically only manipulate the present-val ue of these propertiesin DDC. This

chapter explains the programmatic treatment of some of them.

Inputs and outputs (Als, AOs, Bls, BOs)

Inputs (Als and Bls) are directly associated with physical electrical input
connections to afield-level controller. As such, they never have values written to
them and appear only on the input side of a DDC function. Conversely, outputs
(AOs and BOs) are directly associated with physical electrical output connections
to afield-level controller. Outputs can appear on the input or output side of aDDC
function.

All field-level controllers have the same number of logical outputs (BOsand AQOs),
but the configuration of the hardware determines the actual number of physical
outputs.

Note When you writeto an AO or BO in DDC, you actually write to the priority-
array at priority index 14. When you read an AO or BO in DDC, you read the
present-value. See “Priority arrays’ on page 17 for more information.

Values (AVs and BVs)

Values (AVs and BVs) are objectsin the field-level controller used for calculated
values, setpoints, timers, and lockouts—virtually any value not directly associated
with aphysical input or output. In DDC, how you use an AV or BV depends on
how it is stored internally in the field-level controller. See“ Understanding VLC
DDC inthe BACnet environment” on page 9 for more information.

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008 13
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Programmer’s Guide and Reference | BACtalk Systems

Multistate objects (MlIs, MOs, and MVs)

Some non-Alerton devices—such as fans with high, medium, low, and off
settings—use multistate objects. When you program DDC, you work with
multistate objects in the same way you work with analog and binary objects.

However, there are a couple of things to consider when working with multistate
objects:

* All DDC must be programmed using ordinal values. DDC editors
cannot display the text corresponding to the values.

* Multistate inputs, outputs, and values are listed as either 1/0 point or
BACnet Object optionsin VisualLogic and Global/Building Controller
DDC.

Special point types available in DDC

In addition to the typical 1/O points you work with in DDC (the present-val ue of
AVs, BVs, Als, AOs, Bls, and BOs), there are additional data points available.
These are listed in Table 2.

Table 2  Special data points available in DDC

Point Type Availability | Remarks

Branch Global Provides storage for a data value or status.
Controller
(0-2047)
VLC (0-7)

Data Global Enables you to type a data value, either
Controller Boolean or a real number.
VLC

Initialize Global A flag that is set ON only during the first pass
Controller of DDC.
VLC

Comm Fall VLC A flag that is set ON only when the VLC loses

communications with a global controller.

CurrTime “ AV-89 Current Time Global Provides the minutes elapsed since midnight.
2:48 PM----> 888 888 Controller

800

TRANSFER VLC
MAC Address Global The decimal value of the MS/TP MAC
MacAddr AV-88 Controller address.
3 3
TRANsFER 200 vLC
MS/TP Device Count Global Provides a count of the devices currently
Controller communicating on the global controller’s

MS/TP LAN.

14 © Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008
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Chapter 2 | Identifying and using system data

Table 2  Special data points available in DDC

Point Type Availability | Remarks
Free Core Memory Global Amount of core memory available, in bytes.
Controller With only ROC loaded, capacity is appx.
233908.
Free Object Memory Global Amount of object memory available, in bytes.
Controller With only ROC loaded, capacity is appx.
2031432.
Free Paged Heap Global Amount of free paged heap memory
Controller available, in bytes. With only ROC loaded,
capacity is appx. 1048180.
Other N/A Not used.

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008 15
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Using NOT and REV on function inputs and outputs

In DDC, you can choose to reverse or not an input or output. Reversing and
notting are two distinct operations.

CAUTION When you view live data (F2 View Data) in Global/Building
Controller DDC, vaues that have had aNOT or REV applied may not display
correct values.

REV Reversing appliesto analog-type inputs and outputs (real numbers). When
an analog valueis reversed, the result is a value equal to 100 minus the initial
value. For example, if you reverse afunction’s input whose value is 20, the
actual value passed to the function is 80. The same istrue of outputs.

Note Binary values have analog equivaents of 1 (ON) or O (OFF). If you
mistakenly reverse abinary valueit resultsin values of 99 and 100, respectively.

NOT Notting appliesto binary inputs and outputs. When you NOT an ON value,
it resultsin an OFF, and vice versa.

Sequence Mumber | Help | ’Tl Cancel | Sequence Mumnber Help | oK | Cancel |
Parameter Walue Negate Pararnater Value MNegate
Input [0 .| Input [Bv50 |
Output |.fW-'| | | M

TRANSFER

Dutput [Bv51 ||V

BV-50

BV-51-R

TRANSFER

16
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Chapter 2 | Identifying and using system data

Priority arrays

BACnet uses apriority array to control the present-value property of certain
objects. In BACtak devices, only AOs, BOs, and BVsin VLCsand BVsin
global controllers use a priority array. Because a number of commands may be
issued simultaneously for a present-val ue property—for instance, an operator
may command afan ON while a schedule callsfor it to be OFF—a scheme for
prioritizing commands is necessary. This is achieved with the priority-array
property. Other manufacturers may use a priority-array for other object types.

Every command for an AO or BO has a priority array index from 1 to 16
associated with it. Priority 1 isthe highest, priority 16 is the lowest. Some
priorities are designated by BACnet (priority 1, for example, isreserved for use
by life/safety systems). When a command isissued for a present-value property
of aBACtalk AO or BO, rather than directly affecting the present-value, the
object stores the valuein its priority-array property at the appropriate priority
index. The command with the highest priority drivesthe present-value.

For alower priority command to take effect, aNULL value—not an OFF
value—must be written to all higher levels. For example, if afire safety system
(priority 1) writes an OFF value to a BO that controls afan, the fan will remain
OFF, regardless of commands written to that BO at priorities 2 through 16. The
fire system, or some other system, must writeaNULL valueto the BO at priority
1 before any of the lower priority level commands will be effective.

A relinquish-default determines what status or value will take effect when al
levels of the priority-array are NULL.

Priority Array Previous_|

Prezent Yalue Inactive

Fanual-Life Safety |[WULL

Auto-Life Satety (MULL
Priority 3 {MULL
Pricrity 4 |NILL
Critical Equiprment Contral (MUILL
Minimurn OMNADFF |NILL
Priarity 7 {HULL
anual Operator (MULL
Pricrity 3 |NOLL
Priarity 10 |NULL
Prioity 11
Priority 12 | HULL
Priarity 13 | MULL
Priarity 14 | HULL
Pricrity 15 | MULL
Priarity 16 | MULL

Relinguish Default

Out of Service FplSE

Global Controller DDC Writes Here by Default
VLC DDC Writes Here by Default

MOTE: When an AD or BO iz OUT OF SERVICE the physical
Output will only respond to Prionty 14.

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008 17
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Subroutine DDC

Notes

XX, yy, and zz
represent any
miscellaneous DDC
functions.

Numbers represent
each time a subroutine
is called from within
normal DDC. The lines
indicate the
progression of the
logic. Bold lines
indicate when the
subroutine is
summoned by a sub-
caller function, while
regular lines indicate
the return to normal
DDC when function 2
is encountered.

1, 3, and 4 all call the
same subroutine, each
passing it different
values. The same is
true for 2 and 5. Each
time the same
subroutine is executed
with different values,
it's called an iteration.

You can use subroutine DDC to make your DDC program more efficient. You
should program a subroutine any time a calculation or control sequence needsto
be implemented repeatedly. For instance, you may need to convert fpm to cfm
for anumber of VAV boxes. Or you may need to control equipment in 200 hotel
roomsin exactly the same way, but each must control equipment according toits
own ambient conditions. These are both perfect opportunities for using
subroutine DDC.

WARNING Only reference devicesin subroutine DDC if they are connected to
the MS/TP network on the host controller. Additionally, you should never
reference devices that do not exist (for example, devicesthat you plan to add int
ehfuture). Failureto follow these guidelines can cause significant degradation in
network performance and temporary communication delays of up to severa

minutes.
SEQUENCE SUBROUTINE STARTING
NUMBER DDC Function SEQUENCE
0 -
10 XX
20 vy
- 1 1550 67 Sub-Caller (Start 7530)
1 1560 vy
+—— 2= 1570 67 Sub-Caller (Start 6500)
> 2——=> 1580 XX
z
o]
¥ :
- 3 - ]
3 = 2830 67 Sub-Caller (Start 7530) (U‘»
- < N——————— 2840 67 Sub-Caller (Start 7530)
4 2850 vy
3100 7z
—— 5 -——
W 3110 67 Sub-Caller (Start 6500)
= 5= a1 XX
4000 01 END OF NORMAL
P 6500 Wy @
g g
o]
v S
P
< 7520 02 END OF SUBROUTINE m
> g
8110 02 END OF SUBROUTINE

Figure 1  Graphical depiction of a DDC program execution with subroutine callers

18
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The VisualLogic development
environment

<= Envision for, BACtalk - GENERIC/GENERIC

BACtalk Edit View SEEEN Help

General System Setup

User Setup VisualLogic uses the Visio™ drawing and design tool asits engine. When you start

VisualLogic, custom menu items and functions in Visio enable you to author and
manage DDC filesin Alerton BACtalk controllers.

Remate

Backup

WisualLogic

oplication Lookup Gabalfsuidng contrater | 11 VisualLogic, the DDC program and the drawing are one and the same. When

Advanced we you save your drawing, code for the VLC or global controller is saved along with
it. This means you can generate a DDC program from a Visio drawing or convert
DDC from adevice into a Visio drawing.

You can use VisualLogic to:

e Author DDC in atotaly graphical environment, creating documentation
simultaneously as you program.

¢ View datain real-time from BACtalk controllers, monitoring DDC
execution to test and verify operation.

* Manage DDC files on the operator workstation hard disk and in field
controllers, reading and loading DDC even if the sequence was authored
in BACtalk’s other development environments (VL C and Global/Building
Controller DDC).

¢ Set up the unit of measure and other object propertiesin global controllers
and VLCs.

Note For instructions about using Visio toolbars and commands and general
information about Visio, see Visio online Help or other user documentation.

&1 Microsoft Visio - VisualLogic

: WiEFE) #mEE) HEW BAC #EA O TR FBRE) | Viswallegie | A MW) #EBHH
A= RETFERENE T S NEN N S A N RO
i e ru===]|,.] |

Tools
Comments

Straighten Conmector

b e . . .

Options

about VisualLogic. ..
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Programmer’s Guide and Reference | BACtalk Systems

The following graphic helps you identify the key elementsin VisualLogic that
you use to execute commands, author DDC, and set device and drawing

properties.
The VisualLogic menu has custom
commands for VisualLogic programming.
I@ File Edit “iew lnsert Fomat Tool: Shape ‘izuallogic ‘window Help - |ﬁ||1||
[D-2E-Ha @Ry | i 2BY v-o [(hF-A-O-/-G-|QARR = -
| Normal + | T Al i | BIU|EES AL D E-B-B
[HETEEN
B isLagic I 'i‘:DuI|||I|||I||3|I|||I|||I||B|I|||I|||I||g|I|||I|||I||1|2I|||I|||I||1|5I|||I| Al Drawing
— _+ - 213 with sample
! 3 . E code.
N JUNCTION  ouT E05 B = . ]
3 2 =
. Sy =
® A B |5 5 MR N .
— =
EON CONTEXT SUBCALL  GAND —: Fo:x
- =t
B P P M@ |3 0 0 988
AND GOR OR OMESHOT (=]
» @ P B/ e B B e
¥OR  ANTI  ABOT  COS 3 e - = e ot =
] — = kx:: i = jd
] > O |1 B - —— -
FLIFFLOF  WITHIN  COMP Dot _E Q*Z:ﬂ_;xx_ﬂ;;-—_ e Xx;ﬂ-_fngc—x -_
$ = = B [ -
oop HFERGATE XFER SWITCH Cl: /l/ i
= | [/ 4 ¥ [ ], Page1 F‘age-ZJﬂ >|
Page 1/45 Status:| Ready v
The VisualLogic stencil contains The drawing propert.ies iCOU
function shapes. Click a function on the lets you set the DDC file location
stencil, drag it to the drawing page and (rep and job), file name, and
then drop it. Double-click the function revision nymber _Of the f”?-
after you place it to set /O and other Double-click the icon to view the
parameters. Use the connector tool to Custom Properties dialog box.
link functions.
Visio toolbars and menu items enable — The device settings icon lets you set scaling,
you to draw, format, and manipulate custom Microset programming, and other
objects in the drawing and set drawing operating specifics for the device. A VLC or
properties. On the View menu, point to global controller appears d_epe_ndmg on the t_ype
Toolbars to select the toolbars you want to of DDC program you are viewing. Double-click
view. the icon to view the Device Settings dialog box.

Figure 2 Key components of the VisualLogic development environment

20
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Chapter 3 |The VisualLogic development environment

Required Visio software and files for running VisuallLogic

TED | #RE visdlei: SOW B In addition to Envision for BACtalk, install one of the following Visio products
Hosese . m Lo AL .||:|| ﬁ! to use the Visual L ogic development environment:
PR e
e ¢ Visio Technical v2000 or 2002 (recommended, includes AutoCAD
SRR (G). conversion tools and extensive engineering templates)
el « Visio Professional v2000 or 2002
gAY >| 2 A KLE+FS
T @) | ol FHEiE®. « Visio Standard v2000 or 2002
RO a | TM%T?E © | Visual Logic features are enabled through the Visio templates and stencils saved
_ f alf — e —— in the <bactalk root>\vislogic directory. These files are installed with Envision
A vind veric RERO W for BACtalk: vislogic.vss (stencil), vislogic.vst (template), and vislogic.vsl

(program library)(See following picture).

Starting VisualLogic

X When you start VisualLogic, the Visio development environment opens with a
. blank workspace. You then use the VisualLogic menu to either create a new
| ATERATR @ VisualLogic program, load one from file, or load one from aBACtalk controller

RS, ARTEIEREEEINENE. FELLESn
A AR A (1, on the network.

Or: |§‘.| ,\ft.r‘F ETAEREEENE , FEEFMNES HahEH

» To start VisualLogic

O EF I AR (), 1. Onthe Tools menu in Envision for BACtalk, point to DDC, and then
) 16 R SR EETERP, AL ATsETEs lick VisualLogi
Bi%. DHELSE T ma i s T i SRR e click VisualL. ogicC.

ZateRT , AEEEREIRE L.

-OR-

Aslong as Envision for BACtalk isrunning, you can start VisualLogic
from the Envision for BACtalk program group.

2. Visio startswith a VisualL ogic menu in the menu bar.

TR HiH

How To

Prograrms LaMDesk Management
L;, Documents » Microsoft Office
— MINITAE 14
’ Settings 4 Metwork Associates
/;) , Flacetare Snapshot Plug-In

PoweriWorld 2002

©) el and support ProgeCAD LT 2006
. Sanic
=7 Run.. SSReader
a

|[ﬁ CiProgram Fileshalerkont BACEalk) Vislogic
£ ﬂ splash.brnp
3 | Program Files ” @ﬂiSLDgic.exe
£3) 1174_Fiberlink @%V!Sbg!mm
) Acme CADSee =) wislogic, sl
I Adobe =l vislogic.vss

Search

Startup BACtalk Restare Utility
0. . .
E h F'-'Ertl:ll'l @ VIS":";": sk Lodleiiseseiizy WinFAR ﬂ Compact BACtalk Access Database
AT
D Shut Dawn. . BHFHE et 4 [ osore 1 & Envision For BACkalk 1.3

= () Bactalk vlFuncs.-:nt T
Tools 3 g, Install Hardware Key Driver
N

= @) vIFuncs.hl P —
Arrass =/ R iy Start e & Trend Control Systems (Y@ Envision for BACEalk 1.3 Visual Logic

* r ¥ r v v r v owwr v v

Windows XP Professional

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008 21


E298442
Highlight

E298442
Highlight

E298442
Stamp

E298442
Stamp

E298442
Stamp

E298442
Highlight

E298442
Highlight

E298442
Highlight

E298442
Highlight

E298442
Highlight

E298442
Stamp


Programmer’s Guide and Reference | BACtalk Systems

Device Type Selection

Please select the type of device
wou would like to program

|wLe

Ioal Contraller/Building Cortroller

VisualLogic | BE (#)

Hew Drawing. ..

FER (1)

lelioo 4 oo

| Bead DOC From Dewice. ..

[ rile

oeile [ Bead DIC Fren Fils... |

Comments Send DOC To Device. ..

Straighten Comnector Send DOC File To Dewice. ..

v v wv w | w

Options Save Drawing as DIC. . .

Open Drawing. ..

About Visuallogie. ..

== Open DDC File

Save as Drawing. ..

s

Cancel

Job:
|GENERIC

Rep:
|SENERIC
[SENERICVGENERIC

=

DD files available in <rep> /<jobs:

Files of type. WLC DDC Files(" bdd)

About DDC and drawing files

DDC files DDC files are identified by bd4 and bd3 file extensions. The bd4
extension identifiesa DDC file for a VL C; the bd3 extension identifies DDC for
aglobal or expandable controller. Th fil
createin one device format cannot be converted to the other. You can open these
files from within VisualLogic or from within the appropriate DDC development
environment in Envision for BACtalk—VLC DDC for bd4 files or Global/
Building Controller DDC for bd3 files.

DDC files contain al DDC program information, but contain drawing
information if they were created and saved in VisualLogic.

Visio drawing files To ensure that you save Visio drawing elements, in addition
to saving DDC program information, you can save your work asaVisio drawing
file (*.vsd) using Visio's Save command on the File menu. Visio drawing files
are typically much larger than their corresponding DDC files and open more
quickly. The Visio drawing file contains all drawing information as well as all
DDC program information. You can't use VLC or Global/Building Controller
DDC to open Visiofiles.

A Visio drawing fileis automatically saved when you choose to send an open
DDC fileto a controller with the Save option selected.

Creating and opening VisualLogic files

Asindicated in the previous section, you may work with anumber of file formats
in VisualLogic. Asageneral rule, to open DDC files, use commands on the
VisualL ogic menu; to open Visio drawing files, use commands on Visio's File
menu.

= P> To create a new DDC program in VisualLogic

1. Onthe VisualLogic menu, click New Drawing.

The Device Type Selection dialog box appears, prompting you for the
type of device you are programming (a VLC or global controller).

Select the type of device you are programming and then click OK. A
new drawing opens for the type of device you selected.

To open a Global/Building Controller DDC file (.bd3) or VLC DDC file
(.bd4) in VisualLogic

1. Onthe VisualLogic menu, point to File, and then click Read DDC from
File.
The Create Drawing from DDC File dialog box opens to the DDC
folder for the rep and job you are logged in to.

2. If necessary, select a different folder from the Look In list.

3. Inthelist of files, select the file name you want, and then click Open.

VisualLogic generates a new drawing based on information in the DDC
file. Conditions under which the file was created and saved dictate the
rendering in VisualLogic.

22
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Chapter 3 |The VisualLogic development environment

A Microsoft Visio - Visuall opic

. =
Xt E) | wEE NEE P
=
:| : fTH @), Cirl4D |
EIEiR X
#EHEO: [ e v@-2Q XoE- TR 2
3 E4zootzved  Hlmooosved  Haoozzyed  Eazonas.sd "
9 (E4zon0tvsd  EHl4zoot4vsd  E vsd  Eaonzvsd B ao0036.sd
B | Dlaz0002vsd Ell4zotsesd B vsd  EHa20037.vsd
[Eaz0003.vsd d 8.usd
(= (4z0004.v5d vsd 9. usd
(E4z0005.vsd 30004 wsd 0nvsd
RE (=1 420006.vsd Modfied: 12/12j2002 625 PM | B acho2a.ved 20041.vsd
[Eazon07. vsd 1,95 MB vsd 2.usd
//- [E4z0008. vsd Z0004.vsd  azo0izusd B vsd 3.usd
) (=) 420009, vsd vsd  EHaz0018.vsd d davsd
A Eazontovsd e wsd  E)a0019.vsd 192.vsd Sovsd
. [Fazoortvsd  Dazooorusd  Eac00z0wed B a003z.vsd 320048, vsd
%4'3 (Razoorzvsd  Haooosivsd  Hlaoozived  Haoosavsd  Hazooarvsd
HERERE 3 3
‘;'] IS @ v EEREIOME
ERE - =R T ———) v 2
¥isualLogic | WO (H) EEN(H)

Hew Drawing. ..

lelioo 2 oo

| File

4 ” Read DOC From Dewvice. .. ||

Read DDC

Device Instance | 1020

Saving your work

¥isuallogic jisilm] ) FERh (H)

To open a DDC file saved as a Visio drawing (.vsd)

1. OntheVisio File menu, click Open.

In the Open dialog box, select the folder and file you want, and then
click Open.

To open a DDC file directly from a VLC or global controller

1. Makesure Envision for BACtalk isrunning and the controller you want

to work with isonline.

On the VisualLogic menu, point to File, click Read DDC from Device,
and then type the device instance in the box provided.

VisualLogic constructs a drawing based on the DDC in the controller.
Connectors and other geometry information may not be retrievable.

Note It may take aslong as 15 minutes to construct a more complex
DDC program.

You have a couple of options when saving the DDC you create in VisualLogic.
You can save it asaDDC file or save it asa Visio drawing file.

@ =:9aving your work as DDC

Hew Drawing... elioo s N g Saving your work as DDC creates Global/Building Controller DDC (.bd3) or
| File >| Read DDC From Dewice. .. VLC DDC (bd4) flles
Tools 3 Read DDC From File. .. i
Comments N Sl 1 s i P To save your work as a DDC file (.bd3 or .bd4)
Straighten Comnecter b Send DIC Fils To Davice. .. 1. Onthe Visualogic menu, point to File, and then click Save Drawing as
Options 3 | Save Drawing as DIC. .. | DDC
= Save DDC File B The Save DDC as File dialog box opens to the DDC folder of the rep
f;;@c TGOENEH\E and job you are Iogged into or as set in the Drawing Pro_pertie;e dialog
[FENERICRENERC B [o= box. The file name is based on the Program Name established in the
DD fies n-reg<ioby: Drawing Properties dialog box with the appropriate extension for the
Feomed type of device you're programming.
2. If necessary, change the folder or file name.
3. Click Save.
File: name: |untited b4 i L. .
Savesstpe  [VCHOCTIR B - Saving your work as a Visio drawing
Saving your work as a Visio drawing file (*.vsd) is the best way to ensure that
shapes, connectors, and other drawing elements you added to your DDC file are
saved. See “About DDC and drawing files’ on page 22 for more information
BEERD: o m V@-2 @ * um-raw- | about Visio drawing files.
ﬁs'ﬁ%m P To save your work as a Visio drawing file (*.vsd)
;ﬁ 1. OntheVisio File menu, click Save.
I} 2. Select the folder you want and type afile name in the File Name box.
FRIIE
gﬂ Note If youdon't usethe same filename and rep/job that are displayed
BN in thetitle bar, it may appear not to save.
“.} IR WM [test v
= BFZER D) yisio o002 2E G vsd) - B
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Programmer’s Guide and Reference | BACtalk Systems

3. Inthe Save as Type box, make sure Drawing (.vsd) is selected.
4. Click Save.

Setting drawing properties

A title block labeled Drawing Properties appears on the first page of every DDC
drawing. You can double-click thetitle block to view the Drawing Properties
dialog box and change settingsin it. You can set the rep, job, program name, and
other DDC specifics. When you change drawing properties, the changes are
reflected in the title block.

B m0031.vsdPage-1 (_O]x]
BiVisLogic S I A 2 . o Ol el T T - L L AT
B B W e g

[0 OUT  JUNCTION  EON

A (= O

EOS  SUBCALL CONTEXT  AND

DB BB

[T 60RO

@goRsy |

ONESHOT ABOT  ANTI  FLIFFLOF

UERCE ==y L g =
o=s8L] " 2
5|W/W67H RL%EYEI!?;I:FIV E| |

© e & &

SCALER | SCALER 2 LMT  INC/IDEC

DOBE,|

Veuskoge~

o

R ——y

™ v

» To set drawing properties

1. Double-click thetitle block on thefirst page of your DDC drawing to
open the Drawing Properties dialog box.

2. Set drawing properties according to the following guidelines.

Iltem Explanation

Alerton The DDC file keeps a pointer to the rep\job folder in
Representative and | the BACtalk root directory, which establishes where
Job Name this DDC file is saved. The default is the rep/job you

are logged in to. Maximum of 8 characters.

Application Name The file name used when you save a DDC file or Visio
drawing file through the VisualLogic menu. Maximum
of 8 characters.

Revision A version number you can use to track revisions to the
DDC.
Display Number For future use.
Program Name Not used.
3. Click OK.
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Using VisualLogic to set up VLCs

You can use the Device Settings dialog box to set up DDC header informationin
VLCs. You can set up input scaling, English or metric units, custom Microset
codes, and more. Setup datais saved to the controller along with the DDC. If you
modify any setup parameters, make sure you send the DDC to the controller.

P To view and edit device settings

['lﬁ'] 3 2 . . . . . .
AW g Rt « Double-click the device settings icon, which appears on the first
Binary Output Setup ] Analog Yalue Setup ] Microzet Field Service Setup ] page Of alery DDC dl agram_
General l Diescriptars ] Analog Input Setup ] Analog Dutput Setup ]
p
Program Units: Fie EG View Iniet Foms Jook Shape Vimsloge Window Hep
g og - DERERY s BAC v @ [NALS2v / NOOGXELG|QAKRE K
‘wiitable/DDC Descriptions: | 'witable - Tektomd  Sl[Tam e JB 7 I s =sam|—==SEEiSEA AL
Microset Auto-detection: Disabled - :'[ 7‘:“:““ dL-=-=-5- AR &-8-8-[F-2- 4T a<ar QREn &
DDLC Read Inhibit Reads Allowed hd Do x
BVisLogo 1 1 1 1 1 1 1 1 L1 18 1 1 1 1 1 1 1
= = B
ne®
“eor UBCAL CoWBT  AD
» » P »
, @ 9
oNeHoT AGT AW FUPFLOP
s cow wmm oo
tndildil <
QM ER XFEROATE SAWLE
= -
SWTCH RESTRICTENTHARY | TW
ool B
SCALER1 SCMLERZ NI INGIDES
PO EE

(] 8 | Cancel | |

Setting object descriptors
You can assign descriptors to the AV, BV, Al, Bl, AO, and BO objectsin C3-
series VL Cs. Itisagood practice to thoroughly document your programming;
you and others can use the descriptors to identify and interpret how the program
uses certain objects.

P To assign object descriptors

1. Click the Descriptorstab in the Device Settings dialog box.

2. Inthelist of descriptors, double-click the bracketed line to assign anew
descriptor to an object, or click an existing item to change it.

3. Inthe Descriptor Entry dialog box, select the object type and object
instance, and type a description in the boxes provided, and then click
OK.

The description appears in the list of descriptors.

P To delete an object descriptor

» Select the descriptor you want to delete in the list of descriptors and
then press the Del ete key.
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Setting program units

In the Device Settings dialog box for VLCs, in addition to object descriptors,
you can set up program units to be English or metric. This determines how the
VLC interprets 10K ohm and 3K ohm thermistor inputs aswell as Microset- and
Microtouch-related objects. For VAV controllers, if program units are set to
metric, enter box size in cm; the device then reports flow in liters per second
(Ips).

The selection of English versus metric units here can be read in DDC from BV-
71, which isread-only. Most Alerton Standard applications use BV-71 to modify
measurement related cal culations according to the program units selection.

Table 3  BV-71 settings for English/metric

BV-71
English OFF
Metric ON

P To set program units to English or metric

1. Open the Device Settings dialog box.

2. Click the General tab, and then type or select English or Metric in the
Program Units box.

3. Sendthe DDC fileto the controller or saveit tofile.

Analog input (Al) setup

Al setup for VLCsis critical. When you set up an Al, you have several options
for selecting the type of Al and its scaling. These options are applied to the Al
before DDC processing in the VLC.

Thistopic briefly summarizes the options available for Al Setup in the Device
Settings dialog box. For more detailed information about the appropriate setup
for different types of hardware and notes about scaling and input options, see the
bulletin TB-BTW-INCFG, Input Setup Reference for VLCs.

» To set up Als foraVLC
1. Open the Device Settings dialog box.

2. Click the Analog Input Setup tab.

26
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3.

For each Al you want to work with, under Type, select the input type
according to the following guidelines (see TB-BTW-INCFG for further

details).
) Device Setti ] -
usexice 2elHines Type Explanation
Binary Dutput Setup ] Analog Yalue Setup 1 Microset Field Service Setup
Gererdl | Desciplars Al L e Aunalog Dulput Setup Counts Input is read in raw counts from 0-4095.
Zemn Rangs
- Type U e tesey) ([l vElE) IFliam Scaled When you select a Scaled input type, the Zero (time
’ |;:Eﬂ{:”m‘s‘” = = r 2 base) and Range (pulse value) fields appear. Al = Zero +
f i r (Input * Range/ 4096) where “Input” is the pre-scaled
f2 T oo ro unis TMEERNAE T input count
N P :
[ o nalunits = Counts FEE u . .. . .
B4 [Counts =][rowits = B wociirs B 10K Thermistor Use this input type for Microset or Microtouch
PS5 [Cowne [rou = gﬂ%mm; - temperature inputs and for 10 k ohm thermistor inputs.
S [Cous llno aris = g.:;]e)dnw&cimg - The Al then reports temperature (in °F or °C according to
W7 G Slrowis 5 WA — the Program Units setting).
::': EES l[rc uris HIg= L 3K Thermistor Use this input type for 3K ohm thermistor inputs. The Al
- [oame o wis El n then reports temperature (in °F or °C according to the
10 |Couns o i =] purTy— Program Units setting).
BT [Counts =][ro urits =l EEnmEE
B2 [Counes ][ unite El = o Scaled (two point) Enter two mA or voltage values and the desired Al range;
VisualLogic then calculates and enters Zero (time base)
[ ] cos | and Range (pulse value) values for you.
4. Under Units, select the type of engineering units you want to assign to

WLC Model |\-"LE-1 188 (Gend] j Ok |
Input Type |4 b 20 md ﬂ Cancel

Scaling Data| ko 5 volts

I 0 to 10 volts
Raw Courts
Paint1 |4 T o
Paint 2 |20 méy 100

thisinput. Thisoption is not available when 10K Thermistor or 3K
Thermistor is selected as Type.

Type zero and range values according to the guidelines for Scaled in
step 3 and the information in the VLC Installation and Operations
Guide (LTBT-TM-GEN4VLC). These fields populate automatically if
you select Scaled (two point).

Select the Filter check box if you want filtering applied to the input. The
filter calculation is performed every 0.1 seconds and is expressed as.

NewCount

FilteredCount = =

31 .
+ 32(PrewousCount)

CAUTION Do not filter any Microset/Microtouch inputs.
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Analog output (AO) setup

In VisuaLogic, you can assign the unit of measure, the relinquish-default, and

) Device Settings

Binay Output Selup | AnalogVakeSelup | Micrasel Field Service Setup | the out-of-service propertiesfor each AOinaVLC. Therdli anISh'defaUIt and
Gonsdl | Desoiptors | Anslog Inpu Ssiup out-of-service properties are critical for priority-array operation.
o fenaush Dt NOTE: When a ¥LC AD is OUT OF SERVICE the physical
0 lh ’7{6”' = » To set up AOs foraVLC Output will only respond to Priority 14.
= ERl = 1. Open the Device Settings dialog box.
2 |nounlts j ‘U r
3 [owis = r 2. Click the Analog Output Setup tab.
4 |nounits j ‘U r ) ) 3 ) 3
5 foon S F - 3. Select options according to the following guidelines.
& [rowts =l [o r Item Explanation
7 o s =0 r
SWil T VLG MAC ADDRESS DD 3- = Type Not used.
SWWZ * AQ SETUP _
DN = 4-20mA ke Units Type a BACnet engineering unit ID in this box. The
DFF = 0-1VDC o unit of measure indicates the unit of measure for the

4-0MAINPUTS REQUIRE  pp 7.3
250 OMM_ 1% RESISTOR
ACROSS INPUT AND COM ~ AQO-

ic coM -
54 AD1-

NPT SETUS RAMERS
P 0 - 1OVDC

AO. This doesn't affect calculations; it is for display
and reference purposes only.

Relinquish Default | Type a default value for the AO, which can be any
real number. The relinquish default determines the
value of the AO when all elements in the AO's

0 5,0C o 4.20mA = lue _
|_ THERMISTOR or a priority-array are NULL—essentially the default value
T - of the AO.
G@ﬂ ( € AD 2- = Out of Service Select this check box to set the AO's out-of-service
LISTED COM - ==l property = TRUE. The out-of-service property

controls the relationship of the physical AO to its
present-value. When out-of-service = TRUE, the AO
is decoupled from its present-value, and the AO
value is the result only of DDC execution in the
VLC.

Binary output (BO) setup
In VisualLogic, you assign arelingquish-default and set the out-of-service flag for
binary outputs (BOs) in aVLC. These settings affect how the BO respondsto its
present-value property. The relinquish-default is the status of the BO when all
priority-array indexes are NULL. The out-of-service flag controls the
relationship of the physical BO to its present-value. When out-of-service =
TRUE, the BO is decoupled from its present-value, and the statusis the result

only of DDC execution inthe VLC. . )
MOTE: When a ¥LC AD is OUT OF SERVICE the physical

Output will only rezpond to Prionity 14.
P To setup BOsforaVLC

1. Open the Device Settings dialog box.
2. Click the Binary Output Setup tab.

3. For each BO, if you want the BO to default to Active (ON) if al
priority-array indexes are NULL, select the Active check box under
Relinquish Defaullt.

4. For each BO, if you want to decouple the BO from its present-value and
consign control exclusively to the VLC's DDC, select the out-of-service
check box.
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Analog value (AV) setup

For AVs, the extent of setup is assigning a BACnet engineering unit code to the
AV, which is optional.

P To set up AVs for aVLC
1. Openthe Device Settings dialog box.

2. Click the Analog Value Setup tab.

3. For each AV, type a BACnet engineering unit code under Code.

Microset field service code setup

The Microset's field service mode enabl es technicians to query and change the
value of objectsin aVLC. You can customize the values that a technician can
change from a Microset and choose the two-digit code that identifies data. You
can also select whether atechnician can change the value at the Microset or only
view it, whether the value appears with a decimal, and whether negative values
are acceptable.

Asatechnician scrollsthrough the list of Microset field service codes, the codes
at the top of thelist appear first. You can arrange codes in VisualLogic so the
more frequently queried values appear first. For alist of the standard Microsoft
codes, see “Microset Field Service mode custom codes’ on page 155.

P To set up microset field service codes

1. Openthe Device Settings dialog box, and then click the Microset Field
Service Setup tab.

A list shows the Microset codes set up for the current DDC program.

General |  Desciptors | AncloglnputSetup | Analog Output Setup |
Binay Output Setup | Analog Value Setup Microset Field Service Setup

InsertNew | [ MoveUp | MoveDown
Code \ Object | Writable = Decimal \ Non-negative \
Hg AV-0 no no yes

Cg AV-1 no no yes

dA AV-4 no no yes

Cp AV-9 no no yes

cd AV-64 yes no yes

HF AV-67 yes no yes

LF AV-68 yes no yes

OF BV-65 yes yes yes

Fh Bv-11 yes yes yes

5A Al-2 no no no
Hd AV-65 yes no yes
Hp AV-14 no no yes

ok | cancel | son |

2. Toadd anew field service code, click the Insert New button, and then
double-click the blank code entry in the list.
To edit an existing code, double-click the code entry on the list. The
Edit Microset Entry dialog box opens.
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3. IntheDisplay Digitsboxes, type or select thefirst and second digits you
want displayed at the Microset..

Table 4  Acceptable Microset Field Service mode characters

0 1 2
3 4 5
6 7 8
E! A b
C C d
E F g
h H i
J L n
o p r
u U y

a.The characters 9 and g are virtually indistinguishable on the Microset display.

4. Inthe Object boxes, type the object type and instance whose present-
value you want associated with the Display Digits.

5. Select check boxes according to the following guidelines

Check Box Explanation

Writable Select this check box to enable a technician to
change the value of object using the keys on the
Microset.

Decimal Select this check box to have decimals (one

significant digit) displayed at the Microset.

Unsigned Select this check box if the value is a positive number
and will never be negative.

6. Click OK.
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Authoring DDC in VisualLogic
To author DDC in VisualL ogic, you drag functions from the stencil and drop
them onto your drawing. Once afunction is placed, you double-click it to assign
inputs, outputs, sequence numbers, and other parameters.

VisualLogic doesn't require that the DDC functions appear in any order (they
always execute in order of sequence number) or that they be linked with
connectors. However, arranging functionsin logical order makesthe DDC much
easier to read, and using connectors enables you to use the Check Drawing and
Propagate Parameter commands.

Adding functions to your drawing from the stencil
The stencil appears on the left side of the Visio workspace. When you open
VisualLogic from Envision for BACtalk, the stencil appears.

Note If you need to open the VisuaLogic stencil manually, click Stencils on
the File menu, and then select the stencil, vislogic.vss, in the <bactalk
root>\vislogic folder.

P To add afunction from the stencil to your DDC drawing

* Inthe stencil, click the function you want to use, drag it to where
you want it to appear in your drawing, and drop it.

Setting inputs, outputs, and other function parameters
After you place afunction.on your drawi

T

wo-input OR Gate

[100 Hep || ok | cancel |

Sequence Number

Select this check box to NOT
or REV the parameter.

Input 2

Output

Type the sequence number of  Click here for

the function here. Each function-specific
function's sequence number online help. Click here to assign an object and
must be unique. property or data value to the

parameter listed. The number of
inputs, outputs, and parameters vary
by function.

Figure 3 An example of a function setup dialog box (Two-input OR)

Linking functions'y
3 7] & : >yetrto use the
Propagate Parameters command. Functions do not require connectorsto link; the
sequence numbers and input/output assignments in the functions’ setup dialog
boxes are sufficient for VisualL ogic to determine the order of execution and
processing of values.

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008 31


E298442
Highlight

E298442
Highlight

E298442
Highlight

E298442
Highlight

E298442
Polygon


Programmer’s Guide and Reference | BACtalk Systems

When you link functions with a connector, the output of one function isn't
necessarily linked to the input of another. You still assign inputs and outputsin
the functions’ setup dialog box. The exception is when you use the Propagate
Parameters command.

P To link functions with connectors

1. Click the Connector button ﬂl on the Visio toolbar.

2. Position the mouse pointer over a connection point on the source
function.

The mouse pointer appears as a rectangle.

3. Click the connection point, drag the mouse pointer to the connection
point on the target function, and then rel ease the mouse button.

A connector appears between the functions.

Tips for working with connectors

» Use the Junction shape to create branching connections. Place the
Junction shape, and then use the connector tool to connect to one of the
four connection points on the shape. Zoom in so you don't accidentally
use the wrong connection point on the Junction shape.

» Usethe Straighten Connector tools to straighten connectors left, right,
up, or down. Select the connectors you want to straighten, and then click
one of the Straighten toolsin the toolbar or point to Connector on the
VisualLogic menu and then choose a Straighten command. Straighten
connectors as alast step.

Creating program comments and generating a sequence of operations

VisualLogic has a program comment feature that you can use to document your
DDC operation. You can author any number of topics and associate them with
any range of functions. The comments are saved to disk (not in the controller)
along with the DDC file and the Visio drawing. A user or developer can select a
function and view comments about its operation.

You can save all comments for a drawing to arich text file (*.rtf) and useit asa
source for creating a sequence of operationsfor your job. Topics are saved to file
in the order that they appear in the Program Comments dialog box. You can
adjust the order of topics.

» To view comments

1. Select the function whose comments you want to view.

2. Onthe VisualLogic menu, point to Comments, and then click View.
-Or-
Right-click the function whose comments you want to view, and then
click View Comments.
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P To create comments for a function or range of functions

1

5.
6.

On the VisualLogic menu, point to Comments, and then click Edit.
The Program Comments dialog box appears.
Click the Add button.

A new topic with the title "New Comment™ appears and is added to the
bottom of the list of topics.

Replace the "New Comment" title with your own text (thetitle
automatically appearsin the list of topic titles), and then type comment
text.

In the Range box, type the sequence number of the function or the range
of functions (separated by a dash, for example 10-100) you want this
comment associated with.

Repeat steps 2-4 for each comment topic you want to add.
When you finish, click OK.

P To change the topic sequence

1
2.

On the VisualLogic menu, point to Comments, and then click Edit.

In the Program Comments dialog box, select the topic title you want to
rearrange, and then click the Up button to move it toward the top of the
list or click the Down button to move it toward the bottom of the list.

Note Topicsare saved tothe*.rtf filein the order of appearancein the
list of topics. This order isindependent of their assignment to function
seguence numbers.

P To save all comment topics to a rich text format file

1
2.
3.

On the VisualLogic menu, point to Comments, and then click Edit.
In the Program Comments dialog box, click Save.

Select afolder and file name to save to, and then click Save.

P To change the font of a comment

1
2.

On the Visua L ogic menu, point to Comments, and then click Edit.

In the Program Comments dialog box, select the comment topic you
want to work with from the list.

Select the text whose font you want to change.
Click the Font button, and then choose font details in the box provided.

Click OK to apply the changes to the selected text.
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Checking your drawing

HO W) AR

Hew Drawing. ..

Bz
rl@figo /0o g

File »

|

iw |

Tools

Comments »

¥iew Live Function Data

Get DOC Stats

Straighten Connector P |

Check Drawing

Options »

About ¥Visualleogic. ..

Propagate Parameters
Rezequence Functions »
Cross—Reference Table. ..
Repeat function. ..

Frogram Information. ..

Visuallogic

] "_-. Mo etrars Found in drawing.
L

FHER. (FAEFREFETD!

The Check Drawing command searches your drawing for some common DDC
programming errors: faulty 1/0 assignments, duplicate sequence numbers, and
thelack of the proper termination functions (End of Normal, End of Subroutine),
among others. It's agood ideato check your drawing before sending it to a
controller.

1 YizualLogic Errors
COutput of ane DDC function ovenarites output of another DDC function befare it can be read [Eita Ermar |
Output of one DOC function ovenwrites output of another DDC function before it can be read

Output of one DDC function ovenarites output of another DDC function before it zan be read

Ilest Errar

Breviae o

[ nzi
[

P To check your drawing for errors
* Onthe VisualLogic menu, point to Tools, and then click Check
Drawing.

If errors are found, select one from the list, and then click Goto
Error to jump to the area of the drawing where the error occurs.

Sending the DDC file to a device

Visnallogie ®wa ()
Hew Drawing. ..
File
Taols
Comments

Straighten Commector

FEED 0D &

v|@=§|:|c>/ - A
=
TR AR NN R

RELY Bv-21

r|lwvr v w w

Options

[ ooc send options. .. |

About Visuallogie. ..

DOC Sawe Optioms. ..

Live Dlata Options. ..

Send DDC Options SetUP

VisuallLogic DDC Send Options

Send to Device :
[

[¥ Descriptors
v Geometric Info

If your DDC files is too big to download
to VLC,don't select them. So you must
save DDC files to disk frequently!

Viguallegic | O ) FEBh (M

Hew Drawing ..

)

A
RN _Em N WAt 4

When you have a DDC drawing open, you can send DDC to any BACtalk
controller on the network. The BACtalk controller savesthe DDC in its memory
and executes it locally.

VisualLogic prompts you for information about the device and the DDC file (the
rep, job, file name, and version). You can save the file to the rep and job
directory in conjunction with the Send command, or you can send files without
saving them (not recommended). VisualLogic requires DDC file information
even if you don't choose to save. Thisis because the VLC retains the rep/job
information along with the DDC.

CAUTION VLCsand global controllers have alimited amount of memory for
DDC. Occasionaly, the controller won’t have enough memory to save the
geometric information—the spatial relationship of functions and connectors—in
the controller. When this occurs, the message appears. Thereisnot enough
space for DDC on thisdevice. Clear the Geometric I nfo option (VisualL ogic
> Options > DDC Send Options) and then try again. Always save a copy of
such filesto disk. If edits are necessary, open the Visio drawing file from disk,
edit it, and resend DDC to the controller.

P To send the active DDC file to a device

1. Onthe VisuaLogic menu, point to File, and then click Send DDC to
Device.

File P|

Tools 4

Eead DDC From Dewice. ..
Eead IDC From File. ..

The Send DDC dialog box appears. You can enter information about the
DDC file being sent and indicate whether you want to save the file to

Comments [ 3

| Send DIC Ta Device...

| disk at the sametime.
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2. Typeinformation and select options according to the following
guidelines. Thisinformation is duplicated in the Drawing Properties

s dialog box.
Send DDC X
Item Explanation
Device |'|':|2'j Send | P

Device The device instance of the controller you want to
Fepiesentative |Genefic Cancel receive the DDC.
I Representative and | The Alerton representative and job name. The DDC
" Job file keeps a pointer to the rep\job folders in the

BACtalk root directory. If you choose to save files, this

File Juntitied is the rep\job they are saved in.

Yersion |00

11

File The file name of the DDC, which is stored as a pointer
within the program and used if you save the file.

" Send and save files Version A version number you can use to track revisions to the

{* Send to device only DDC.

Send and save files | Click this option if you want a DDC file and Visio
drawing file saved to disk at the same time you send
the DDC to a device. Files are saved to <bactalk
root>\<rep>\<job> with the name <file>.bd3|bd4 and
<file>.vsd.

Send to device only | No DDC or Visio drawing files are created
concurrently with the send.

3. Click Send.

Sending a DDC File from disk to device
You can use VisualLogic to send a saved DDC file to a controller without

loading the DDC for editing.
» To send a DDC file from disk to a device

1. Onthe VisuaLogic menu, point to File, and then click Send DDC File
to Device.

The DDC File to Send dialog box opens to the current rep and job
folder.

2. Sdlect the folder and file you want to send, and then click Open.

3. Inthe Device Instance dialog box, type the device instance of the VLC
or global controller you want to receive the DDC, and then click OK.
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Viewing real-time DDC data

You can use VisualLogic to view values as they are processed in DDC. Thisisa
useful tool for verifying your DDC. VisualLogic traps data and displays values
beside the inputs and outputs on your DDC drawing.

When you load the drawing file, you can either read DDC from the device or
from afile on disk. You can view real-time data for a single function or any
number of functions. The speed of data updates depends on many factors:
network traffic and the number of functions you chooseto view, for example. As
agenera rule, choosing to view datafor fewer functions resultsin quicker data

updates.
e s s - - P To view real-time data in VisualLogic
Step 1:Select the module you want to view. 1. Make sure the device you want to monitor is connected to the BACtalk
Viswallozic | 810G %8B0 00 iz  hetwork.
e Draving... Jegig o 2 2 E2 Onthe VisuaLogic menu, point to File and then click Read DDC from
E ’ il =5 Device or Read DDC from File. Specify the device instance or the file
| Tools 4 || View Live Function Data ||= you want to read from.

Step 2: . o
e CAUTION If you read DDC from afile, make sure that it is the same

. file loaded in your controller; otherwise, erroneous data appears.
Device Instance

Additionally, if you read DDC from a device, and geometric
information was not saved to the device, DDC functions will appear on

Cancel numerous pages in no particular order.

Device Instance

3. Select the functions for which you want to view live data values.

Step 3: Type the device instance of the device . . . . . .
you want to monitor, then click OK button. 4. Onthe VisuaLogic menu, point to Tools, and then click View Live

Function Data.

5. Inthe Devicelnstance dialog box, type the deviceinstance of the device
(VLC or global controller) you want to monitor, and then click OK.

Data from the controller appearsin red beside its associated |/O
connector.

a0 |
By
BV-1 & o
off. 600
=5 oI
& xa
BV-3 - o
off 700

Step 4: The red value is the real-time data
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Viewing DDC statistics
You can get DDC statisticsto see how much memory, in bytes, VisualLogic uses
for different elements of your drawing. You can aso use this information to help
you modify your DDC if you go over your byte/bit count for aVLC. See Table 1
on page 11 for byte/bit counts for VLCs.

¥izualLogic DDC Statistics E

Size Descrption
2240 Executable DDC code
43 Descriptors size
¥TE  Geometric Information
3059 Toatal
Print |
DDC Function | Bytesz/Bitz Uzed | -
Total 544119
Sequence 10[ func:17 ] 2/0
Sequence 20 [ func:16 ] 240 1=
Sequence 40 [ func16 ] 240
Sequence BO [ func:20 ] 01
Sequence 130 [ func:16] 240
Sequence 140 [ func: 16 ] 2/0
Sequence 170 [ func: 22 ] 01
Sequence 200 [ func: 22 | 0
Sequence 500 [ func:15] 01
Sequence 540 [ func:51 | 440 hd!

P To view DDC statistics

* Onthe VisualLogic menu, point to Tools, and then click Get DDC
Statistics. VisualLogic processes the drawing and providesa DDC
statisticslist.

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008 37



Programmer’s Guide and Reference | BACtalk Systems

Modifying DDC

When you edit DDC in VisualLogic, the DDC program you work onis stored in
the memory of the computer running VisualL ogic. No changes are made to the
DDC programming in the controller until you save the new DDC program to the
controller.

You can adjust the DDC program at the computer without affecting the
controller’s operation. The controller continues to execute the most recently
downloaded DDC program until anew program replaces the old one.

Propagating function parameters

Repeating functions

You can use VisualLogic's Propagate Parameters command to automatically
assign the output of one function as input to another function. Use this command
after you use Visio connectorsto link the 1/Os graphically. For example, if you
assign BV-3 as the output of a function at Sequence 100 and then use aVisio
connector to link it to an input of afunction at Sequence 110, the Propagate
Parameters command automatically assigns BV-3 as the input at Sequence 110.
If you have assigned an input that doesn't match its corresponding output, the
command overwrites the input with the output assignment.

CAUTION If you have multiple I/O assignments using the Junction shape, the
Propagate Parameters command will automatically propagate the assignment of
the output with the lowest sequence number to al the outputs, overwriting
previous assignments, if any.

» To automatically copy output assignments to input assignments

* Onthe VisualLogic menu, point to Tools, and then click Propagate
Parameters.

This feature provides away to create several DDC functions of any kind at one
time. You can increment DDC function parameters with input specific to each
DDC function.

You can aso increment the following optional parameters: branch numbers,
device instances, object instances, array indexes, substitution numbers, and
‘Real’ datavaues. Only some of these parameters are applied to particular DDC
functions. If theincrement value is zero, the correspondent parameter does not
increment.

38
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To use this feature, only one function can be selected.

VYizualLogic Repeat DDC Function

Hepeat: |2 limes Ihorizontall_l..l j

— Repeat parameters;

¥ Sequence Number 10
[¥ Branch Mumbers 1
[T Device Instanizes 1
¥ Object Instances 1
¥ Anay Indices 1
[0 Substitution Humbers Ao
v 'Real Data'alue 1

— Increment by, —

P To repeat functions

1
2.

Resequencing functions

Select the function you want to repeat.

On the Visua L ogic menu, point to Tools, and then click Repeat
Function.

Select whether you want to place the functions horizontally or vertically
on the drawing (in relation to the selected function).

Select the parameters you want to repeat and how you want to
increment them.

Click OK.

Often, aprogrammer needs to change the sequence of arange of functions while
programming, usually because functions were added or omitted. VisualLogic
enables you to select arange of functions and renumber them as awhole. Rather
than changing sequence numbers one-by-one, you assign a starting sequence
number and specify the increment of sequential function numbers—10, 20, 30,
or 5, 10, 15, for example.

P To resequence functions

1

Select the functions you want to resequence. Use Shift+click to add
functionsto an initial selection.

On the VisualLogic menu, point to Tools, and then click Resegquence
Functions.

In the Start box, type the lowest sequence number you want assigned to
the selected functions.

In the Step box, type the increment by which you want sequence
numbers to increase.

Click OK.

The function with the lowest sequence number is renumbered with the
Start sequence number. Other functions are numbered in increasing
increments of the Step value.
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Cross-referencing functions

The DDC cross-reference table displays all DDC functions matching the input
criteria. Users can select any DDC function in the output cross-reference table
and go to the drawing shape associated with the DDC function.

i YisualLogic Cross Reference Table: drawingl

|E{u]ex]

Edit:..

— Set crozs-reference table parameters:

|anData = =l | E

DDC Function | Seq.. | Object Description | IrpLt 0 kpt | -
SUB CALLIFunc.67) 100 Call Subroutine 0

SUB CALL[Func.E7) 100 null

SUB CALLIFunc.E7) 100 null

S1B CALLIFunc.E7) 100 null

SUB CALLIFunc.E7) 100 null

S1B CALLIFunc.E7) 100 rull

SUB CALLIFunc.E7) 100 rull

il

- Print...

P To cross-reference functions

1. Onthe VisualLogic menu, point to Tools, and then click Cross-
Reference Table.

2. By default, All Datais shown. Select how you want to filter functionsin
the table. For example, you can choose to view only sub caller data.

3. Select afunction and click Goto to jump to that function in your

drawing.

4. Click Edit to modify a cross-reference.
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Programming VLC DDC for the
BACtalk Microset and Microtouch

VLCsinclude built-in programming designed to work with either a Microset or a
Microtouch. Current heating and cooling setpoints are calcul ated automatically
based on occupied status, day and night setpoints, and heating, cooling, and
demand offsets. Management of the after-hours timer is also handled
automatically.

In addition, areserved range of AVsand BVsin the Microset enable customized
control of the unit. These features greatly simplify DDC programming for zone
temperature control.

About the Microset

The BACtalk Microset is a microprocessor-controlled room sensor designed to
work with VLCs. It connects to the terminal labeled MSET on the VLC. The
Microset enables an occupant to adjust the occupied setpoint, activate the system
after-hours, and view both the room temperature and the outside air temperature.
The Microset also includes a Field Service mode, which enables authorized service
personnel to view and change system operating parameters. The VLC
automatically detects when a Microset is connected to the appropriate terminal.

About the Microtouch

The Microtouch includes a 10K thermistor and a setpoint adjustment
potentiometer. The Microtouch must be connected to IN-0 and IN-1 (the first two
inputs) to function. The Microtouch allows the user to adjust the occupied setpoint
by moving alever on the side to either increase (up) or decrease (down) the
setpoint. Pressing the center of the Microtouch during unoccupied hours activates
the after-hours timer. A jack is provided to allow connection of afield service tool.

Analog and binary values assigned to Microset operation

Every VLC has arange of data points (AVs and BVs) reserved for Microset
operation. Each data point has a particular function with respect to Microset
operations. Some provide feedback information (such as room temperature); others
enable control and interface with the unit. Table 5 summarizes these data points.
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Table 5

VLC data points reserved for Microset and Microtouch operation

Object
Instance

Function

Remarks

AV-90

Setpoint

Displayed at the Microset and
adjusted up or down when the
WARMER or COOLER button is
pressed.

AV-91

Setpoint High Limit

The maximum value of AV-90.

AV-92

Setpoint Low Limit

The minimum value that AV-90.

AV-93

Cooling Setpoint Offset

Used in the calculation of the
Occupied Cooling Setpoint (AV-99).

AV-94

Heating Setpoint Offset

Used in the calculation of Occupied
Heating Setpoint (AV-100).

AV-95

Unoccupied Cooling Setpoint

The cooling setpoint used when BV-
67 is OFF.

AV-96

Unoccupied Heating Setpoint

The heating setpoint used when BV-
67 is OFF.

AV-97

After-hours Timer Limit
(Hours)

The adjustable override limit.
Maximum is 9.5 hours.

AV-98

After-hours Timer (Hours)
Value

The current value of the after-hours
timer. Automatically counts down
when after-hours operation is
enabled (BV-66).

AV-99

Current Cooling Setpoint

Read only. Internally calculated
based on occupied mode, setpoints,
and offsets. (see “Setpoint
calculation” on page 43).

AV-100

Current Heating Setpoint

Read only. Internally calculated
based on occupied mode, setpoints,
and offsets. (see “Setpoint
calculation” on page 43).

AV-101

ROOM Button Display Value

The value displayed at the Microset
when the ROOM button is pressed.
Typically, this is used to display the
room temperature. Al-0 is the space
temperature input read from the
Microset, and DDC is written to
transfer the value of Al-0 to AV-101
for display.

AV-102

Space humidity (%RH).
Optional.

Read only. If the Microset is
equipped with the humidity sensor
option, this AV provides the humidity
sensor reading in %RH.

AV-103

OUTSIDE Button Display
Value

The value displayed at the Microset
when the OUTSIDE button is
pressed. Typically, this is the outside
air temperature value, which is
transferred from elsewhere in the
system to AV-103 in the VLC.

AV-104

Microtouch Lever Offset

Automatically calculated from
current lever position.

a2

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008



Chapter 4 | Programming VLC DDC for the BACtalk Microset and Microtouch

Table 5

VLC data points reserved for Microset and Microtouch operation

Object
Instance

Function

Remarks

AV-105

Microtouch Lever Value

Maximum offset when lever is either
all the way up or down.

AV-106

Demand Offset

Provides an interface for demand
limiting programs or other system
setpoint adjustment. Used in
conjunction with the setpoint (AV-90)
and heating and cooling offsets (AV-
93, AV-94) as appropriate to
calculate current heating and cooling
setpoints (AV-99, AV-100).

BV-64

Scheduled Occupied
Command

Provides a system schedule
interface for setting occupied,
unoccupied operation. Write an ON
value to BV-64 to set occupied
operation, OFF for unoccupied
operation. (See “Occupied and
unoccupied modes” on page 44).

BV-65

Microset Occupied/
Unoccupied Enable
Command

Enables occupant to set unoccupied
operation using the Microset OFF
button as long as BV-64 is ON. (See
“Occupied and unoccupied modes”
on page 44.)

BV-66

After-hours status

Read only. ON when after-hours
operation is in effect.

BV-67

Occupied/Unoccupied Status

Read only. ON = Occupied mode.
OFF = Unoccupied mode. Result of
BV-64, BV-65, BV-66.

BV-68

Microset Field Service
Lockout

Removes the ability to start Field
Service Mode from the Microset. ON
= Field Service Mode disabled.

BV-69

Swap English/Metric Display

Affects the Microset display only. ON
= Microset display is opposite of
English/Metric mode selection in
DDC header (see “Al setup” on
page 152).

BV-70

Microset Detected Flag

Read only. ON when Microset is
detected on Al-0.

BV-71

English/Metric Status

Read only. Reflects English or
Metric selection in DDC header. ON
= English. OFF = Metric.

Setpoint calculation

Throughout your DDC, use AV-99 and AV-100 for the actual current cooling and
heating setpoints, respectively. The VL C automatically includes offsets and
switches between occupied and unoccupied setpoints as appropriate. The
Microtouch lever offset is also automatically considered if aMicroset is not

detected.

When the VLC isin unoccupied mode, it sets the current cooling (AV-99) and
heating (AV-100) setpoints to the unoccupied cooling (AV-95) and unoccupied
heating (AV-96) setpoints, respectively. When the VL C isin occupied mode, the
current cooling setpoint is set to the occupied setpoint (AV-90) plus the

© Novar Controls Corporation. All Rights Reserved.
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Microtouch offsets

Microtouch lever offset (AV-104, only included if Microset is not detected), plus
the cooling offset (AV-93), plus the demand offset (AV-106).

Current cooling setpoint calculation
AV-99 = (AV-90) + (AV-104) + (AV-93) + (AV-106)

The current heating setpoint is set to the occupied setpoint (AV-90), plus the
Microtouch lever offset (AV-104, only included if Microset is not detected),
minus the heating offset (AV-94), minus the demand offset (AV-106).

Current heating setpoint calculation

AV-100 = (AV-90) + (AV-104) - (AV-94) - (AV-106)

If aMicroset is not detected, the VL C assumes a Microtouch is connected, and
input 1 isread as a Microtouch bias. The VL C calculates the Microtouch offset
(AV-104) based on the position of the lever and the Microtouch lever value (AV-
105). Typically, when a Microtouch is used, the Microtouch lever value (AV-
105) is placed on a display to provide an easy way to adjust the amount of
influence the Microtouch lever has on the occupied setpoint. If the lever isin the
full up position, the Microtouch offset will be a positive value equal to the
Microtouch lever value. Conversely, if the lever isin the full down position, the
Microtouch offset will be a negative value equal to the Microtouch lever value.
Asthe lever is moved between the two stops, the Microtouch offset will vary
between these two values, with a value of zero at the center position.

IMPORTANT If neither aMicroset nor aMicrotouch is connected to the VLC,
you should set the Microtouch lever value (AV-105) to zero. If any other valueis
used, aMicrotouch offset will be applied to the Occupied setpoint, depending on
what, if anything is connected to input 1 on the VLC.

Occupied and unoccupied modes

After-hours operation

The occupied mode of the VLC is controlled by BV-64, BV-65, and BV-66.
When BV-64 is activated, the VL C goes into occupied mode. The VL C remains
in occupied mode as long as BV-64 is ON, unless the OFF button feature is
activated (BV-65 is ON). When the OFF button featureis activated, the user can
press the OFF button to set the VL C to unoccupied mode. Aslong as BV-64 is
ON, the user can then toggle manually between occupied and unoccupied modes
using the Microset ON and OFF buttons.

When BV-64 is OFF, the VL C remains in unoccupied mode unless the after-
hours timer (BV-66) is activated.

The value of the after-hours timer (AV-98) automatically counts down at arate of
0.5 every 30 minutes until it reaches zero, at which time the after-hours timer
status (BV-66) turns OFF. The after-hours timer automatically resets to zero
when BV-64 turns ON. As long as BV-64 is OFF, the after-hours timer (AV-98)
can be manually adjusted in increments of 0.5 hours from a BACtalk data

display.

a4
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Microset

When a Microset is connected, the user can activate the after-hours timer by
pressing the ON button. For each press of the ON button, the after-hours timer
(AV-98) increments 0.5 hours, up to the after-hours limit (AV-97). Similarly, the
occupant can press the OFF button to decrement the after-hourstimer in 0.5 hour
increments.

Microtouch

When a Microtouch is used, pressing the Microtouch center will set the after-
hours timer to the value of the after-hours duration (AV-97). The after-hours
timer statusis ON whenever the after-hours timer is above zero.

Typical DDC for a Microset

Typically, aschedulein aglobal controller controlsaBYV object in the global
controller, which is then transferred to the VL C using global controller DDC.
The BV can be either directly transferred to BV-64 in the VLC to provide
scheduled zone operation or transferred to an intermediate BV in the VLC.

The Alerton Standard applications use an intermediate BV (typically BV-40) so
that this BV, or the warmup BV or the cooldown BV, can be used to activate BV-
64, thus putting the VLC into occupied mode. This programming technique can
be used with the optimum start feature. This programming method also allows
you to independently adjust ventilation parameters depending on whether the
zone was put into occupied mode with a warmup, cooldown, scheduled
occupancy, or after-hours override command.

Heating and cooling control sequences can use AV-99 and AV-100 as the current
cooling and heating setpoints. These setpoints are automatically calculated as
described above depending on occupied mode status, offsets, and other factors.
BV-67 can be used as an indication of when the VLC transitions between
occupied and unoccupied mode. This can be useful for resetting Proportional
Integral (PI) functions when the setpoint changes.

Typicaly, asingle VLC in agiven installation has an outside air temperature
sensor. Global controller DDC is then used to transfer this value to AV-103 for
al other VLCs.

VLC DDC must be used to transfer the space temperature to AV-101. Typically,
the space temperature will be Al-0, but in some applications you may wish to
average two or more sensors or use a different sensor. We recommend that you
use AV-101 as the space temperature throughout your programming, then if you
want to change your sensor configuration you only have to modify your DDC in
one place.

The demand offset isincluded in the setpoint calculation to alow for the future
implementation of ademand limiting program. The demand offset will be sent
from aglobal controller to AV-106.

The Microset present flag (BV-70) alows you to create display items that will
change depending on whether or not a Microset isinstalled. The English/metric
flag (BV-71) allows you to write DDC programming that will automatically
adjust tuning parameters and limits depending upon the mode to which the VLC
iS set.
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Field Service Mode

The Microset may be used to access important control points withinaVLC. If
BV-68 (Field Service Lockout) is OFF, it will be possible to enter Field Service
mode by pressing the buttons on the Microset in a special sequence. The
BACtak Microset differs from the IBEX Microset in that two Field Service
modes are available. Also note that the decimal point to the right of the Field
Service codes displayed at the Microset denote a default fixed code. Any custom
codes that you set up will not have a decimal point.

Pressing the button sequence BLANK-BLANK-ROOM-ON-WARMER allows
access to the normal Field Service mode. The Hot and Cold Flow CFM settings
are read-only. The default fixed codes listed in Table 6 are available in addition
to any custom codes set up in the DDC header (see “Microset Field Service
mode custom codes” on page 155).

Table 6 Default fixed codes for Microset Field Service Mode

Code Meaning Associated Data Point
ucC. Unoccupied Cooling Setpoint | AV-95
UH. Unoccupied Heating Setpoint | AV-96
CO. Cooling Offset AV-93
HO. Heating Offset AV-94
CS. Current Cooling Setpoint AV-99
HS. Current Heating Setpoint AV-100
AL. After-hours Limit AV-97
HI. Setpoint High Limit AV-91
LO. Setpoint Low Limit. AV-92
SP. Current Setpoint AV-90
CF. Cold Deck cfm (read only)
HF. Hot Deck cfm (read only). Dual

duct only.

Custom codes can be entered in the DDC device settings header. You are allowed
to assign a custom code for up to 26 BI, BV, AV, BO, or AO objects. For each
entry, you can specify whether the number will appear with or without one
decimal place, and if theitem isto be read-only. Items can also be restricted to
positive numbers only. Note that if aBI, BV, or BO is specified, an ON valueis
represented on the Microset as .1 and an OFF valueis 0. You must therefore
activate the decimal point for binary items.

VAV Box Field Service Mode

The button sequence BLANK-BLANK-ROOM-ON-COOLER enables a special
VAV Box Field Service Mode, which is used for balancing. This mode alows
accessto the codeslisted in Table 7 aswell as entries 03 (for Microset v1.15) in
the Microset Field Service Mode Setup screen of VLC DDC (entries 0-4 apply
for Microset 11 v1.17). See “Microset Field Service mode custom codes’ on
page 155, for more information.

26
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Table 7  Additional default fixed codes for VAV Box Field Service Mode

Code Meaning Associated Data Point
HI. Setpoint High Limit AV-91
LO. Setpoint Low Limit AV-92
SP. Current Setpoint AV-90
SC. Cold Deck Box Size
SH Hot Deck Box Size
(Dual Duct only)
CF. Cold Deck cfm Range is 0-32767
HF. Hot Deck cfm (Dual Duct Only) | Range is 0-32767

CF and HF (if applicable) show the current cfm, which can be adjusted by
modifying the calibration factor (k) during balancing. Whilein VAV Box Field
Service Mode, the WARMER and COOLER buttons change the k factor in
increments of + 0.01, while the ROOM and OUT SIDE buttons change the k
factor in increments of + 0.1. Using the VAV Box Field Service Mode, you can
adjust the k factor until the CF and HF readings match those from a balancing
hood.

Use VLC DDC to view the value of the k factor (see “ Setting parameters for a
VAV airflow sensor” on page 156).
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Programming techniques and
strategies

Direct digital control (DDC) programming underliesall operations performed at an
operator workstation. DDC ultimately drives all actions carried out by auser a a
data display or template.

Programming DDC is a challenging undertaking and should not be attempted
without a thorough knowledge of Alerton systems and the equipment being
controlled. This chapter describes some common programming techniques and
strategies. Carefully plan and test your DDC program before implementing it.

Include Function 1: END OF NORMAL SEQUENCE

Thisisacommon oversight. If you use subroutine DDC, make sure that you
remove the default function 1 at sequence 9999 and replace it at a sequence
number that marks the end of normal DDC. Otherwise, error messages appear.

Write separate DDC programs for devices on different networks

Even though BCMs are connected together in an array, you should always write
separate DDC programs to read/write data to/from VL Cs connected to the MS/TP
network of each BCM (or to read/write data to/from TUXs connected to the TUX
trunk of each BCM-TUX). Basically, you should treat each BCM as a global
controller. Failure to do separate DDC can result in a serious degradation in
network communications and temporary communication delays of several minutes.

Don't write to a data point more than once

DDC won't tolerate multiple writes to data points. Doing so resultsin an error
message and DDC failsto execute. To make sure you aren't writing to these data
points more than once, use the cross-reference utility. Remember that if you write
to adata point in a subroutine, that data point is written to several times (once for
each sub-caller).

Note Thisonly appliesto objects without a priority array.

Leave room to grow

Space your sequences by at least 10—the first function at sequence 10, the second
at sequence 20, the third at sequence 30, and so on. The DDC Editor is set up to
facilitate sequencing by tens. Even though functions can be entered at every
sequence number, this enables you to add functionsif you make a mistake.

Plan before you program

Study the desired sequences of operations for the equipment to be controlled and
then create a DDC diagram for each sequence. Make sequences modular for
documentation purposes and ease of entry.
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Document meticulously

Asyou develop the program, document the point assignments, starting with all
the physical control pointsat the VLC level. The control point list should include
al logica and physical pointsfor VLC DDC. The control point list for Global/
Building Controller DDC should include all points. Be sureto note the point type
(Al, BI, AO, BO, AV, BV) and whether any additional automated control
features are required (alarms, schedules, optimum start, for example).

Leave awritten history of the assignment of inputs and outputs to equipment and
how control sequences wereimplemented. Document in such away that another
engineer or programmer can decipher your work.

Control the start loop with the Initialize Flag

Onthefirst pass of DDC after it's restarted (called the startup loop), no feedback
information isavailable from the VL Cs. This can have unpredictableresults. Use
the Initialization Flag to control DDC during the startup loop.

Save your DDC to disk frequently

Get in the habit of saving your DDC to disk frequently. Also, make sure that the
DDC you want your controller to load automatically is saved to the correct
filename.

Test before equipment startup

As much as possible, test the control sequences you program before you actually
hook up equipment. Alerton advises that you use atest bench to simulate
equipment inputs and monitor outputs.

50
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Chapter 5 | Programming techniques and strategies

Integrating with other applications using automation

Automation is afeature of ActiveX, which is Microsoft technology, and an
evolution of their component object model (COM) interface. For those who may
be familiar with dynamic data exchange (DDE) in IBEX systems, ActiveX in
BA Ctalk works much the same way. Other applicationsthat support ActiveX can
use BACtak's ActiveX Interface to fetch datafrom BACtalk while BACtalk is
running. The ActiveX Interfaceis, in fact, an Automation Object.

The BACtalk Automation Object essentially exposes BACtalk data so that it can
be used by scripts, programs, and applications that support Automation. This
enables you to read property values, write property values, and send atime sync
from another application.

Using the BACtalk Automation Object requires knowledge of object-oriented
programming techniques. See the Microsoft web site at
http://www.microsoft.com/com/tech/activex.asp to learn more.
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Using DDC to detect VLC communications failure

Method 1

This section presents two methods of using Global/Building Controller DDC to
confirm communications between aVLC and a global controller and then
generating an alarm or another action in DDC if VLC communicationsis lost.
DDC is presented along with the advantages and disadvantages of each
approach.

The Delay on Make and Delay on Break Functions (DOM and DOB) in VLC
DDC combineto produce a pulse (BV-63) every 240 seconds. The Exclusive OR
(XOR) Function in the Global Controller DDC reacts to the pulse generated by
the VLC. As BV-63 switches from ON to OFF and back to ON, the XOR resets
the DOB, turning the VLC Comm Fail (BV-201) OFF. Aslong as the Global
Controller can read the pulse (BV-63) from the VLC, the XOR will continually
reset the DOB. If communications between the Global Controller and the VLC
fails, a Comm Failure condition will be reported through BV-201 after 900
seconds (15 minutes) has elapsed. This elapsed time is set using the delay input
to the DOB. The sequence numbering of the DDC functionsin the global
controller is very important. Note that the XOR, at sequence 4500, executes
beforethe Transfer (XFR), at sequence 4510. Thisisthetrick in getting the XOR
to pulse ON to OFF and repeat. Also, the branch point between the XFR and the
XOR (BR-401) must be areserved branch point. This meansthat BR-401 cannot
be referenced anywhere else in Global Controller DDC.

Set up the VLC Comm Fail Alarm (BV-201) asyou would any other binary point
alarm using the Alarm Wizard in BACtalk. The delay setting in the alarm point
setup should be set to zero so as not to conflict with the DOB in Global
Controller DDC.

52
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Figure 4 Method 1: VLC and global controller DDC sequences for detecting VLC communications failure at the

global controller

Method 2

Advantages and disadvantages

The advantage of using this method over Method 2 is that only one data point is
being transferred between the VL C and the global controller. The disadvantage

isthat the two timing functionsin VLC DDC consume RAM space, which may
be needed elsewhere in the program depending on the application.

The Two-Input AND Function (&) in VLC DDC generates a pulse (BV-63) to
the global controller. BV-63 pulses between ON and OFF every time the global
controller transfers BV-63 to BV-62. As long as communication is established
between the VL C and the global controller, BV-63 will continually pulse
between ON and OFF. The Change of State Detector (COS) Function in Global
Controller DDC reacts to the pulse generated by the VLC. As BV-63 switches
from OFF to ON, the COS resets the Delay on Break (DOB), turning the VLC
Comm Fail (BV-201) OFF. Aslong asthe global controller can read the pulse
(BV-63) from the VLC, the COS will continually reset the DOB. If
communications between the global controller and the VL C fail, a Comm
Failure condition will be reported through BV-201 after 300 seconds (5 minutes)
have elapsed. This elapsed time is set through the delay input to the DOB.
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Set up the VLC Comm Fail Alarm (BV-201) asyou would any other binary point
alarm using the Alarm Wizard in BACtalk. The delay setting in the alarm point
setup should be set to zero so as not to conflict with the DOB in Global

Controller DDC.
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Figure 5 Method 2: VLC and global controller DDC sequences for detecting VLC communications failure at the

global controller

Advantages and disadvantages

The advantage in using this method over Method 1 is the Two Input AND
function in VLC DDC does not consume RAM space, which may be needed
elsewhere in the program depending on the application. The disadvantageis that
two data points are being transferred between the VL C and its host global

controller.
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Using DDC to detect communications failure in a global

controller

The Comm Fail flag inaVLC does not transition ON in aVLC when
communications with the VLC's global controller islost. In fact, the Comm Fail
flag monitors whether the VL C passes the token on the MS/TP LAN. Two

VL Cs—or any number of VLCs—without aglobal controller online will pass
the token to one another as long as they can communicate. Therefore, the Comm
Fail flag does not transition ON until the VLC loses communication with all
other devices on the MS/TP LAN, not just the global controller.

Asaresult, the Comm Fail flag in the VLC is useful in DDC only insofar asiit
enables VLC DDC to revert to a stand-alone mode of operation (for example,
causing setpoints to revert to stand-alone, default settings) in the absence of al
other devices, not just the global controller. It is not useful for determining
whether aVLC is online with aglobal controller, or whether global controller
DDC has halted.

To determine the status of global controller communications and DDC execution
reliably, a"heartbeat" DDC sequence in the global controller is necessary,
combined with a"pickup" DDC sequencein the VLC. The pickup DDC
effectively listens for the heartbeat and generates an output if it ceases. This
section presents DDC sequences for the global controller and VLC that generate
this effect. Thisis only one solution among many. You may find a more
appropriate or efficient DDC sequence for your specific application.

Explanation of DDC

The DDC sequences shown are for an global controller with Device Instance 211
and aVLC with Device Instance 702. It shows only the heartbeat and pickup
sequences.

Global Controller DDC sequence

The DDC sequence in the global controller uses Function 21: Anti Short Cycle
Relay to generate the heartbeat, which iswritten to the present-value of BV-10in
VLC 702. The choice of BV-10isarbitrary and could just as well be any other
property appropriate for your application. The output is written back to the input
and is negated. The Min. ON and Min. OFF values are set to 60 seconds. These
values determine how fast the heartbeat occurs. Without these values, BV-10
would toggle ON and OFF with each pass of DDC and quickly occupy
bandwidth on the MS/TP LAN. A minimum time of 60 seconds for these values
is recommended to keep M S/TP communications traffic down. Longer Min. ON
and Min. OFF values may be desirable.
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VLC DDC sequence

702:BV-10

3 ] v.c #702Bv-10

100

ANTISHORT CYCLE

Figure 6 Heartbeat generation sequence in the global controller using
Function 21: Anti Short Cycle Relay

In VLC DDC, the pickup sequence consists of Function 23: Change of State
Detector and Function 16: Delay on Make (DOM). Essentially, Function 23
picks up the global controller heartbeat signal (written to VLC BV-10) and feeds
it through a branch point (selected arbitrarily) into Function 16 (DOM). The
output of Function 16 remains OFF until communicationsis lost for 300
seconds, the Function 16 delay time. The output of Function 16, in this case BV-
11, isused in VLC DDC as aglobal controller communications failure flag,
which transitions ON if the global controller heartbeat isn't detected. Use the
Function 16 delay time to control the sensitivity of the sequence. Thisdelay is
how long communications must be lost before the failure flag goes ON.

CHANGE OF STATE
DETECTOR

Figure 7 Pickup sequence in the VLC, which uses BV-11 (selected arbitrarily)
as the global controller communications failure flag
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Resolution of Microset-related AVs and use in DDC

Dataresolution of Microset-related AV present-valuesislimited to increments of
0.5. Asaresult, using these valuesin DDC can have undesirable results.
Microset-related AVs arein the range AV-90 to AV-107.

Actual results depend on how Microset AV's are used in the control sequence. In
certain applications, AV-101 has been used as a space temperature input to the

proportional component of a proportional integral (PI) routine. AV-101 varied by
0.5 when the actual space temperature change was much smaller. This caused a
disproportional response and frequent equipment response, causing over cycling
of the controlled variable and possible premature wear on controlled equipment.

Do not use AVs 90-107 in control sequences where their limited resol ution may
be an issue. Instead, use actual input values. For example, use Al-0 for space
temperature.
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Understanding BACtalk Pl and PID functions

What is PID control?

Pl vs. PID

Proportional Integral (Pl) functions and Proportional Integral Derivative (PID)
functionsin DDC (Functions 51 and 52) help control the balance between
environmental conditions and feedback in BACtalk systemsto maintain zone
setpoints.

The proportional, integral, and derivative components, when added together,
generate an output value in response to afeedback input and setpoint. The output
of the function variesin an attempt to get the feedback input to match the
setpoint. In HVAC applications, the feedback input is often atemperature, such
as aroom temperature, and the setpoint is the room setpoint. The output is then
used to control a damper, valve, or cycling time of heat stages. The proportional
component responds instantly to changes in the feedback input or setpoint, while
theintegral component responds gradually over time. The derivative component
is based on the rate of change of the feedback input relative to the setpoint.

PID logic has been used with industrial controls for along time. The Alerton
BACtak Pl and PID controllers use industry-standard terminology wherever
possible.

For virtually all HVAC applications, it is generally wiser to use Pl control rather
than PID control. The Derivative component generally does not add much
responsiveness, and it can be difficult to tune. Erratic response often results from
using Derivative control in HVAC applications. Although PID control is often
included as a specification requirement, the Derivative component should
probably not be used unless you are very confident in your understanding of the
complexities of tuning PID controllers.

How is the output of the PI function calculated?

The output of the BACtalk PI controller isthe sum of three factors: proportional
component (P), integral component (1), plus a constant of 50. The output is
limited to arange of 0 to 100.

Output =50+ P + |

The primary inputs are the setpoint (SP) and feedback input (FB). The other
inputs are tuning parameters, and they are generally set to fixed values as needed
to achieve responsive yet stable control. Both the P and | components are
calculated from the difference between the setpoint and the feedback input. This
differenceis called the error (E), and it represents how far away from setpoint
the feedback input is.

E=FB-SP

The goal of the control function isto get this error value to go to zero (that is,
feedback input = setpoint.)

The proportional component responds instantly and is simply proportional to the
value of the error. The only tuning parameter that affects the proportional
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component is the proportional constant (K ). The proportional component is
equal to the error times the proportional constant.

P=ExK,

The integral component is calculated as a running total over time. It isused to
make incremental adjustments over time to get the feedback input to match the
setpoint. When the function isfirst started, the integral component is set to the
value of integral startup (STUP). From then on, the integral component is a
running total, with an integral adjustment value added every second. Theintegral
adjustment value that is added each second is the error times the integral
constant (K;) divided by 60. The integral constant is divided by 60 since it

represents the change per minute, and the calculation is performed every second.
I'=1previous* (E x K| /60)

Theintegral adjustment valueislimited by the maximum integral change (1,5,

which is the maximum amount the integral component is allowed to change per
minute. The maximum allowed integral adjustment (which is added once per
second) isthen I y,,,/60.

Finally, the value of the integral component is limited by the integral limit
(Iiimit)- I is not allowed to be greater than |;,;; or less than -1; it

[ < Himit

Reversing the output for reverse acting applications

The default output action of the proportional integral functionsis direct acting
(DA). Asthe feedback input increases, the output increases. Likewise, when the
feedback input decreases, the output decreases. Some applications require the
PID controller output to be reverse acting (RA); as the feedback increases, the
output decreases. Likewise, when the feedback decreases, the output decreases.

For RA applications, use the REV feature of DDC on the output of the function.
When thisis done, the Reversed Output = (100 - Output).

Direct acting (DA) output is appropriate for the following applications:

* Normally open (NO) heating valve
* Normally closed (NC) cooling valve

« Building static pressure control (relief damper or variable frequency
drive)

« Economizer dampers where the outside air (OA) damper isNC
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Reverse acting (RA) output is appropriate for the following applications:

* Normally closed heating valve (steam for instance)
* Normally open cooling valve

* Supply duct static pressure control (inlet vanes or variable frequency
drive)

* NC steam humidifier valve

» NO relay contacts serving electric heating coils

Setting the tuning parameters

Tuning a controller has always been a bit of an art. Experimentation is usually
necessary to achieve optimum performance. Increasing the values for K, and K;
increases the responsiveness of the BACtalk Pl controller, but reducesthe
stability. The goal isto get the controller to provide the most responsive control
possible without hunting.

One of the challenges in tuning Pl loopsin HVAC control isthat system
response functions vary considerably depending on circumstances. For example,
when controlling an economizer damper to maintain a desired supply
temperature, the effect of modulating the damper will be very different when the
outside air temperature is 0°F versus 50°F. For this reason, it is generally best to
tune loops conservatively. This slows response but hel ps ensure stable control
over all operating conditions. Be sure to consider the effect of the current and
possible operating conditions when tuning aloop.

Proportional constant (K;)

This constant adjusts how responsive the proportional component will be to
differences between the feedback input and the setpoint. A larger value for K,
increases the influence of the proportional component.

Proportional constant isthe amount the output will changein responseto a
changein theerror value equal to one.

A typical value for K, for room temperature control applications would be 12.0

for English unit applications. This means that if the room temperature (feedback
input) is 76° and the Setpoint is 74°, the proportional component would be 2 x
12.0 = 24. If the integral component was zero, the output would then be 50 + 24
=74,

When it takes along time for the feedback input to change once the controlled
item is adjusted (for example, when modulating a VAV cooling damper to
achieve adesired room temperature), it generally reducesthe value of K; relative

to K, The proportional constant often helps prevent overshooting in these cases.

When the feedback input responds quickly to changesin the controlled item (for
example, when modulating a damper to achieve a desired airflow), the
proportional constant should generally be set fairly low, perhaps even to zero,
leaving most of the control to be performed by the integral component.

To determine an appropriate initial value for K, divide 3 by the smallest anount
you would typically adjust the Setpoint. For example, for controlling a supply
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fan speed to maintain duct pressure, the smallest setpoint adjustment would
probably be 0.1. Thus, the starting value might be 3/0.1, or 30. You will of
course have to use your judgment as to whether to adjust this value up or down
depending on the stability and responsiveness of what you are controlling aswell
as the consequences of overshooting the value.

One disadvantage of the proportional component isthat it instantly responds to
any change in the feedback value, which can result in subtle hunting or excessive
minor adjustments to a damper or valve, even when the feedback is near
setpoint. In some cases, it is better to use only theintegral component (K, = 0) to

prevent this problem. Another option for solving this problem isto set the
feedback input of the Pl function to the setpoint when the actual feedback value
is acceptably close to the setpoint. For an example of this, refer to the damper
control logic used in the Alerton Standard VAV applications.

Integral constant (K;)

This constant adjusts how responsive the integral component will beto
differences between the feedback input and the setpoint. A larger value for K;
increases the influence of the Integral component.

Integral Constant isthe amount the Output will change over the cour se of
oneminute, in responseto an error value equal to one.

Typically, theinitial value calculated above for K, represents a reasonable
starting point for K;j, Divide 3 by the smallest amount you would typically adjust

the setpoint. When the feedback input responds quickly to changesin the
controlled item, the integral constant should be set much higher than for slower
response applications like room temperature control.

A typical value for K; for room temperature control applications would be 1.0.

Thismeansthat if the room temperature (feedback input) is 76° and the setpoint
is74°, theintegral component would increase by 2.0 every minute (provided
I max 1S greater than 2.0).

When modulating a damper to obtain a desired airflow, a good starting point is
K; = 100/FBrange where FBrange, is the full range you would expect for the

feedback input as the control output varies between 0 and 100. Thisisa
reasonable starting point for applications where the feedback responds almost
immediately to changesin the actuator position.

Maximum integral change (I,,ax)

This constant limits the rate of change of the integral component. The integral
component is not allowed to change faster than |, Per minute, or 1,4 /60 per
second.

I max epresents the maximum amount of change allowed for theintegral
component in one minute.

Typically, |4 should be set to match the speed of the actuator being controlled.
It should equal the percentage of full stroke that can be achieved in one minute.
For example, if a VAV damper is being controlled, either to achieve adesired
room temperature or to achieve adesired airflow, and the full stroke damper time
is 5 minutes, then 5, should be set to 20. Thisis because the damper can only
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stroke 20% of itsfull strokein one minute. As another example, if avalve can be
actuated in 30 seconds, then |5, should be set to 200, since the valve can stroke

200% in one minute.

Integral limit (ljjmit)
This constant limits the value of the integral component to * |}t It is used to

limit the integral contribution allowed in the overall control signal. It istypicaly
set to 50 which alows the integral component to bias the output to anywhere
between 0 and 100 when the feedback input equals the setpoint (which by
definition makes the proportional component equal to zero).

If you use a number greater than 50, the output could potentially stay fixed at O
or 100 for awhile, even when the error indicates a need to adjust the output in
the opposite direction. The industry term for this phenomenon is “integral
windup.” It can be useful for certain applications when you want the integral
component to be able to build up. Building up the integral component will delay
any change from 0 or 100 (depending on whether the integral component is
negative or positive).

Integral startup (STUP)

This constant is used to initialize the value of the integral component upon
startup. Also, theintegral component will be set to this value whenever K; is set
to zero. Thisis useful for resetting the integral component upon a changein
setpoint or when starting equipment such asafan. It isgenerally good practiceto
momentarily switch K; to zero upon a change in setpoint or when starting the
controlled equipment to reset theintegral component.

Upon initialization (or when K; is set to zero), the Integral component will equal
STUP For applications where the K, is equal to zero or when the Feedback
Input happens to match the setpoint, the output will be equal to 50 plus STUP
upon initialization. You can calculate a good value for STUP by taking the
output you wish to see upon startup, and then subtracting 50. For example, if you
want the output to start at 20, the STUP should be 20 - 50 = -30.

Be careful in applications where the output is reversed. For example, consider an
application where you are controlling fan speed to achieve a desired duct
pressure. The output would be reversed and, upon startup, you may want the
output to be about 20%. This means that you want the normal (not reversed)
output to be 80. If K, is equal to zero (not abad ideafor fan control), the normal

output upon initialization will equal 50 plus STUPR. If you want aninitial value of
80, then STUP should be set to 30. The reversed output will then be set to 20
upon initialization.
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Proportional constant vs. throttling range
Many control engineers who are used to working with pneumatic controls or the
Alerton receiver controller are used to setting the proportional response by
adjusting athrottling range. Increasing the throttling range actual ly decreasesthe
responsiveness of the controller, while increasing the proportional constant (K )
increases the responsiveness of the controller.

For example, consider an application where you are controlling a VAV damper to
achieve adesired room temperature. If the throttling rangeis set to 5, the damper
will be adjusted from fully closed to fully open as the input varies from 2.5
degrees below the setpoint to 2.5 degrees above the setpoint. To determine the
corresponding value of K,, you simply look at how much you want the output to
change for every degree of changein the Input. In this case, it would be 20. A
simple way to convert throttling range to K, is to use the formula: K, = 100/

Throttling Range.
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Bit-packer and bit-unpacker DDC

Envision for BACtalk does not have bit-packer and bit-unpacker DDC functions.
For thisreason, Alerton devel oped the bit-packer and bit-unpacker DDC routines
discussed here. The bit packer and unpacker DDC is contained in aVisualLogic
file. Page 1 is the bit-packer DDC. Page 2 is the hit-unpacker DDC. Thisfileis
located on the Alerton Support Network under Applications > BACtalk >
Miscellaneous.

Primarily, these DDC routines enable integration of a BACtalk system and third-
party devicesthat write or read multiple bitsin a single control point. Some
manufacturers use a single 8-bit or 16-bit number to issue up to 16 different
digital commands. The number of bits used is dependent on the manufacturer.
Each bit in the number represents a different command. For example, you can
usethisDDC to integrate your BACtalk system with aModbus VFD, which may
use asingle register/coil address to represent multiple points, each point
represented by abit in the register/coil address number.

Once you understand the DDC routines, you can scale them to manage only the
number of bits you need to work with.

Bit-packer DDC routine

The bit-packer DDC routine encodes an 8-bit number as 8 BVs (aswritten, BV-0
through BV-7).

The DDC assigns the appropriate value to each BV and writes the output value
as AV-0, including DDC to write only on change-of-state. For example, turning
BV-4 ON activates a Function 40: Switch to pass the value of 16 (BV-4
represents the 16's position) to a Function 33: 6-input Addition. The 16 isthen
added to any other bit valuesthat have been set to ON. Aswritten, any number in
therange O (all BVs OFF) to 255 (all BVs ON) is possible.

Bit-unpacker DDC routine

The bit-unpacker DDC routine does just the opposite of the bit-packer routine. It
reads an analog value (as written, AV-0) and unpacks that value into eight binary
values, each representing a bit (as written, BV-0 through BV-7).

The bit-unpacker DDC has a three-function, bit-checker DDC sequence for each
possible bit in the value. Each sequence consists of a Function 39: Within,
Function 30: Subtraction, and Function 40: Switch. Beginning with the largest
possible bit-value, the bit-checker sequence reads the value from the register cail
address and checks to seeiif it iswithin a specific bit range. If the bit-encoded
value is detected within the analog val ue, the bit-checker sequence sets the BV
representing the bit to ON, subtracts the bit value from the total value, and then
passes the reduced value to the next bit-checking sequence. The process repeats
for al bit-encoded values to be checked.
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DDC function reference

This section contains references for DDC functions available in Global/Building
Controller DDC and VLC DDC. Some operational differences exist between
functionsin aglobal or expandable controller and functionsin aVLC. Mostly,
these relate to timing issues. Furthermore, some devices may exist only in Global/
Building Controller or VLC DDC. These are indicated.

CAUTION InVisualLogic, it is possible to program Global/Building Controller
DDC or VLC DDC with functions that cannot be executed in the device. Make
sure that you program only appropriate functions for the global controller or VLC
as appropriate.

© Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008 65



Programmer’s Guide and Reference | BACtalk Systems

Function 1: End of Normal Sequence

Description Denotes the end of normal DDC and, if applicable, the beginning
of subroutine DDC space.

Remarks Function 1 must be included in every VLC or global controller DDC
program. Only one Function 1 can be programmed per VL C or global controller

DDC program.

END OF 100

NORMAL
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Function 2: End of Subroutine (global controller only)
Description Denotes the end of subroutine DDC.

Remarks Function 2 must be included if subroutine DDC is used.

END OF
SUBROUTINE
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Function 3: Set Context (global controller only)

Description Defines the set context device and is acritical component of
reusable subroutine DDC (see the example), providing a device instance context
for each iteration of the subroutine. The input may be either adata value equal to
adevice instance, or adatapoint 1D that identifies a particular BACnet device.
The set context device remains set until another Set Context Function executes.

Remarks When you enter a data point in Global/Building Controller DDC, you
have three options: you can specify the device where the data point originates,
you can specify the local device (the global controller in which the DDC
executes), or you can choose a set context device. If you choose the set context
device, the function references the data point in the device instance of the last Set
Context Function to execute.

Example A subroutine transfers data to and from multiple VAV-SD controllers.
For each VVAV-SD, a Function 67: Subroutine Caller calls the same subroutine
DDC. Substitution Point 0 in each Subroutine Caller isthe deviceinstance of the
associated VAV-SD. The first function in the subroutine is Function 3: Set
Context, with Substitution Point O entered as the context device instance. All
subsequent data pointsin the subroutine DDC that must reference the associated
VAV-SD are entered with the Set Context Device check box selected.

Device
Instance

100
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Function 6: Velocity Pressure to fpm Converter

Description Performs square root extraction to convert an analog input that
represents velocity pressure (vp) to an analog signal that represents velocity in
feet per minute (fpm).

Remarks Theinputsareinput, zero, and k factor. Input should be asignal
representing the velocity pressure (vp) of the measured airflow. The k factor is
used asamultiplier. The zero is used to compensate for variations in transducer
readings at zero airflow; set the zero input equal to the value of the vp input
when there is no airflow. The output of Function 6 can be expressed as:

Output = KvVp-z

where

k = k factor

vp = velocity pressure input
z= zero

Thek factor can be used to correct for the pickup multiplier and any other factors
necessary to convert the input signal value to actual velocity pressure. Most vp
pickups (except true pitot tubes) produce a pressure differential that is greater
than the actual vp. The conversion factor istypically referred to as a pickup
multiplier. Use the following equation to calculate the k factor using the pickup
multiplier (PM) and the signal range (SR) as the pressure varies over the
pressure range (PR) of the sensor.

PR

kfactor = 4005 |———
SRx PM

Input
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Function 8: Enthalpy Calculator
Description Calculates enthalpy from temperature and relative humidity.

Remarks Function 8 uses two input values—temperature in degrees F and
relative humidity (RH) in %—to calculate enthalpy in Btu/lb. Minimum
temperature used is 0 degrees F. Maximum temperature used is 102 degrees F.

Maximum enthalpy that can be calculated is 68 BTU/Ib. at 102 degrees
Fahrenheit and 100% relative humidity. The accuracy of this calculation is best
between 55 and 80 degrees Fahrenheit.

ENTHALPY CALCULATOR
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Function 10: Two-Input AND Gate

Description Performsthe logic AND function of two binary-type inputs and
sets a binary output accordingly.

Remarks The output will be set to ON only if both inputs are ON. If either
input is OFF, the output is OFF.

In Global/Building Controller DDC, NULL inputs are acceptable; in VLC DDC,
they are not. NULL values are considered OFF.

Input 1 ‘

.' Output
Input 2 e’

J 100

Table 8 Function output logic

Input 1 Input 2 Output
OFF OFF OFF
ON OFF OFF
OFF ON OFF
ON ON ON
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Function 11: Six-Input AND Gate

Description Performsthe logical AND function of six binary inputs and sets
the binary output accordingly.

Remarks Function 11 is similar to Function 10: Two-Input AND Gate, except
that six binary inputs are logically compared to generate one binary output.
Function 11 is used when there are more than two inputs. All six inputs must be
assigned. If there are fewer than six inputs, the unused inputs should be set to
any of the used input values or to a data value of (TRUE) but cannot be left
blank.

The function uses all six inputs to set the output ON or OFF. If any of the six
inputsis OFF, the output is set to OFF. The output is set to ON only if al of the
six inputs are ON.

In Global/Building Controller DDC, NULL inputs are acceptable; in VLC DDC,
they are not. NULL values are considered OFF.

Input 1

Output

100
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Function 12: Two-Input OR Gate

Description Performsthelogical OR comparison of two binary inputs and sets
the binary output accordingly.

Remarks Theoutput isON if either or both inputsis ON. The output is OFF
only if both inputs are OFF.

In Global/Building Controller DDC, NULL inputs are acceptable; in VLC DDC,
they are not. NULL values are considered OFF.

Input 1 ‘
’ ] Output
W
100

Table 9  Function output logic

Input 1 Input 2 Output
OFF OFF OFF
ON OFF ON
OFF ON ON
ON ON ON
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Function 13: Six-Input OR Gate

Description Performsthelogical OR of six binary inputs and sets the binary
output accordingly.

Remarks Function 13 is similar to Function 12: Two-Input OR Gate, except
that it works with six binary inputsto generate one binary output. Function 13is
used when there are more than two inputs. All six inputs must be assigned. If
there are fewer than six inputs, the unused inputs should be set to any of the used
input values or to a data value of (False) but cannot be left blank.

The function uses all six inputs to set the output as ON or OFF. If any of the six
inputsis ON, the output will be ON. The output will be OFF only if al six inputs
are OFF.

In Global/Building Controller DDC, NULL inputs are acceptable; in VLC DDC,
they are not. NULL values are considered OFF.

Input 1

Input 6
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Function 15: One Shot
Description Setsthe output ON for one pass of DDC whenever the input
transitions from OFF to ON.

Remarks The output remains ON only for a single pass of DDC, even if the
input stays ON for alonger or period.

ONE SHOT
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Function 16: Delay on Make (seconds)
Description Delays abinary transition from OFF to ON.

Remarks When theinput transitions from OFF to ON, the function or output
transitions ON only after the specified delay time (t). If the input value
transitions OFF at any time during the delay period, the timer is reset. The delay
time (t) resolution is one tenth of a second. The output transitions OFF
immediately when the input transitions OFF.

Note Thereisaresolution of 0.1 secondsin VLCs and 1 second in global
controllers.

Delay
Input Output

100
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Function 17: Delay on Break
Description Delaysatransition from ON to OFF.

Remarks When the input changes from ON to OFF, the output changesto OFF
after adelay time (t). If the input value changes to ON at any time during delay
time (t), thetimer isreset. The output transitions ON immediately when the input
transitions ON.

Note Thedelay time (t) resolutionis 0.1 second in VLCs, 1 second in global
controllers.

Output
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Function 18: Two-Input Exclusive OR
Description Setsthe binary output OFF if both inputs match (both ON or both
OFF), and sets the output ON if only one of the inputsis ON.

Remarks Function 18 is similar to Function 12: Two-Input OR Gate, with one
exception: the output is OFF if both inputs are ON. Other values remain
consistent with the OR function: the output is OFF if both inputs are OFF, and
the output is ON only if oneinput is ON.

In Global/Building Controller DDC, NULL inputs are acceptable; in VLC DDC,

they are

not. NULL values are considered OFF.

Input 1 ‘

Input 2 IWT
¥ 100

F}T‘ ale Output

Table 10  Function output logic

Input 1 Input 2 Output
OFF OFF OFF
ON OFF ON
OFF ON ON

ON ON OFF
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Function 20: Flip Flop Gate
Description Two binary inputs, set (S) and reset (R), are used to switch the
binary output between ON and OFF, respectively.

Remarks Function 20 has two binary inputs, set (S) and reset (R), which
determine how the output is set. A momentary ON of the set (S) input turns the
output ON if thereset (R) input is OFF. The output stays ON onceit is set, even
if the set (S) input transitions OFF. If the reset (R) input turns ON, the output
transitions OFF. The reset (R) input has priority over the set (S) input, so the
output is OFF if both inputs are ON.

FLIP/FLOP

Table 11  Logic table

Set input Reset input Output
Momentarily ON OFF ON - Stays ON
OFF Momentarily ON OFF - Stays OFF
ON ON OFF
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Function 21: Anti Short Cycle Relay

Description Prevents an output from changing state repeatedly, or “ short
cycling,” by setting minimum ON and OFF times.

Remarks Once the output turns ON, it will stay ON for the minimum ON time,
even if the input goes OFF.

When the output goes OFF, it will stay OFF for the minimum OFF time, even if
theinput goes ON.

Minimum ON and OFF times can be set to different values.

For VLCs, the time resolution is 0.1 second. For global controllers, the time
resolution is 1 second and must be entered in whole seconds; the decimal value
isignored. For example, 308.7 = 308.

Minimum On

Minimum Off

ANTI SHORT CYCLE
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Function 22: Analog Input Comparator

Description Compares two analog inputs and produces a binary signal asa
result of the comparison.

Remarks The output will be ON when the plusinput is greater than or equal to
the minus input plus the trigger deadband (TDB). The output will go OFF when
the plusinput islessthan or equal to the minus input minus the restore deadband
(RDB).

TDB=
RDB=

Plus Input

Output
Minus Input

100

COMPARATOR

Table 12  Function 22 logic

Condition Output
Plus Input > (Minus Input + TDB) ON

Plus Input < (Minus Input + RDB) OFF
(Minus Input - RDB) < Plus Input < (Minus Input + TDB) No change
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Function 23: Change of State (COS) Detector

Description Turnsahinary output ON momentarily whenever the analog input
changes by more than the value entered for deadband (DB).

Remarks Function 23 compares the input value to a stored value. The stored
value is set to the input value each time the output is ON and does not change
while the output is OFF.

The output is ON when the input is greater than the stored value plus the DB, or
theinput is less than the stored value minus the DB. Otherwise, the output is
OFF.

Example If DB issetto 1.0, and the input when the DDC isfirst initiated is
13.2 (which then becomes the stored value), then the output turns ON for one
pass of the DDC the first time the input reaches 14.3 or greater or 12.1 or less. If
theinput varies between 12.2 and 14.2, the stored value remains the same.

If the input were to suddenly change to 14.6, for example, the output would turn
ON and 14.6 would become the new stored value.

Deadband

Input

CHANGE OF STATE
DETECTOR
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Function 24: Restrictor
Description Restrictsthe rate of change of an analog value.

Remarks Theinputsto Function 24 are made up of an analog datainput (IN),
binary reset input (RST), maximum up count (M UP), and maximum down count
(MDN). Aslong asthe binary reset input is ON, the output attempts to match the
anal og data input; however, the rate of change of the output is limited by the
maximum up and maximum down inputs. The maximum up input regul ates the
maximum increase allowed in the output per second, while the maximum down
input regulates the maximum decrease allowed in the output per second. The
maximum up count and maximum down count are independently adjustable.

The output is set immediately to zero when the reset input turns OFF.

Input

Reset

Maximum Up

Maximum Down

RESTRICTOR
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Function 26: Priority Array Read (VLC only)
Description Outputs the value of a specified element of an object's BACnet
priority-array index and indicates with a separate output whether the specified
elementisNULL.

Remarks The BACnet object (OBJ) and priority-array index (PR) areinputsto
thisfunction. The data output equal s the current val ue of the specified element of
the priority array, except when the element isNULL, in which case the data
output is 0 (or OFF when used as a binary value).

The function's NULL output is binary. It is OFF if the specified element is
NULL and ON if other than NULL.

PRIORITY READ
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Function 27: Increment/Decrement
Description Increases the output value (10) by an Up/Pass value (UPCNT) or
decrease it by aDown/Pass value (DNCNT) only if an ON value is passed to the
Up Input (UP) or Down Input (DN), respectively, for each pass of the DDC.

Remarks For each pass of the DDC, the value of the UPCNT value is added to
|0 whenever UPisON.

Similarly, the value of the DNCNT is subtracted from |O whenever DN is ON.
The value of 10 islimited to the range defined by the Upper Limit and Lower
Limit inputs.

Note that this function only adds to 10 or subtracts from 10 when either UP or
DN isON.

Upper Limit

+ Amount

+1In

-In

- Amount

Lower Limit

INCREMENT/DECREMENT
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Function 28: Gated Transfer
Description Write the input value to the output value only when the Gate input

is ON.

Remarks Thisfunction will not write to the output if the Gate input is OFF.
Note that, unlike Function 47: Sample and Hold, this function does not store the
value of the output, meaning the output will not necessarily remain constant
when the Gate input is OFF.

GATED
TRANSFER
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Function 29: Gated Priority Transfer (VLC only)
Description Write the input value to a BACnet object with the specified
priority other than the default priority. When the binary gate control is OFF, a
NULL valueiswritten to the specified output.

Remarks When the binary gate control is ON, the value of the input is written
to the output (which should be a BACnet object), with the priority specified by
the priority input. The output must be a BACnet object that has a priority array.

PRIORITY WRITE
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Function 30: Subtraction
Description Subtracts one input value from another.

Remarks Function 30 subtractsthe value of analog input 2 (-) from the value of
analog input 1 (+). The output is then set to the result.
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Function 31: Addition
Description Addstwo input values.

Remarks Function 31 adds analog input 1 and analog input 2. The output is
then set to the result.

Input 1
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Function 32: Transfer Data
Description Copies avalue from one property to another.

Remarks Function 32 isused to transfer analog or binary data from one
property to another without changing the data content.

Input “ Output

100
TRANSFER
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Function 35: Multiplication
Description Multiplies (*) one value by another.

Remarks Input (multiplicand) is multiplied by multiplier, and the product is
written to the output.

Multiplier
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Function 36: Division
Description Divides (/) one value by another.

Remarks Input (dividend) is divided by divisor, and the resulting quotient is
written to the output.

Divisor
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Function 39: Within a Range

Description Turnsthe output from OFF to ON whenever the input valueis
within the range defined by the Low 1 and Limit 2 val ues.

Remarks Function 39 has three anal og inputs and one binary output. The
output is ON whenever the input valueis < the Low Limit value and the input
valueis > the High Limit value. Otherwise, the output is OFF.

Note that the output is ON if the input value is equal to either of the limits, and
one does not necessarily have to be less than the other.

High Limit
Input Output
Low Limit

100

WITHIN
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Function 40: Switch
Description Selects an output value from two input val ues, depending on the
value of abinary input.

Remarks Function 40 has two analog inputs, one binary input, and an analog
output. The output equals the ON analog input if the binary control input is ON,
and the output equals the OFF analog input if the binary control input is OFF.

Control

ON
Output

OFF
100

SWITCH
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Function 41: High/Low Limiter

Description Restricts an analog val ue to arange defined by two limits.

Remarks Function 41 has three anal og inputs and one anal og output. The
output will equal the analog input as long as it is within the range defined by the
high limit and low limit.

If the anal og input exceeds the high limit, the output is set to the value of the
high limit. If the analog input is less than the low limit, the output is set to the
low limit.

If the high limit value is less than the low limit value, the high limit has priority
(that is, the output is set to the high limit, regardless of the analog input value).

High Limit

Input

Low Limit

100

LIMITER
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Function 44: Run-Time Accumulator
Description OQutputs a cumulative analog run time value for a binary input.

Remarks The output (run time) equals the total accumulated time, in hours,
that the binary input has been ON. Run time increases by 1 for each hour that the
input has been ON. The run-time output can be assigned to any AV intheVLC,
including those stored directly in EEPROM. The AV iswritten to only when an
additional hour of run time has accumulated.

Thisisthe only DDC function that can write to an EEPROM-stored AV.

RUNTIME
ACCUMULATOR
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Function 45: Two-Point Linear Converter
Description Performsalinear conversion on the input to produce an output.
Two points (IN1, OUT1) and (IN2, OUT?2) are used to define the line relating
input to output.

Remarks A straight line relationship (of the formy = a+ bx) determines the
output as afunction of the input.

By inputting two points on thisline, the line is then defined.

Note Visualogic refersto inputsdifferently than DDC.
Usethefollowing to tranglate: X1 =IN 1, X2=IN2,Y1=0UT 1,Y2=0UT 2.
When input = IN1, output = OUT1, and when input = IN2, output = OUT2. You

can use this function to convert degrees Fahrenheit to degrees Celsius, using the
following values for IN1, OUT1, IN2 and OUT2:

e IN1=32

« OUT1-0

e IN2=212

« OUT2=100
Input
OuUT 2

Output
OuT 1
IN 1
100

IN 2

2INPUT SCALER
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Function 46: Linear Converter

Description Performsalinear conversion on the input and produce an output
using zero and range values as follows: output = Zero + (Input X Slope).

Slope

Zero

Input 100

LINEAR SCALER

98 © Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008



Chapter 6 | DDC function reference

Function 47: Sample and Hold

Description Records and stores an analog value as prompted by a binary input.

Remarks Function 47 has one analog input, one binary sample control (CTRL)
input, and an analog output. When the CTRL input is ON, the output and the
stored value are set equal to the input. When the CTRL input is OFF, the output
is set to the last stored value.

Control

Output

100

SAMPLE & HOLD
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Function 48: Analog to Timed Binary Converter

Description Cycles the output ON for a portion of each cycletime (CYC),
which is adjustable, based on a 0.0 to 100.0 analog input control signal. A
minimum ON time (MON) and minimum OFF time (MOF) prevent short
cycling.

Remarks The output turns ON only if the calculated ON time is greater than the
MON. If the output is ON, it remains ON until it has been ON for the calcul ated
ON time and the MON has expired. The output remains ON continuoudly if the
calculated OFF time is less than the MOF.

Timeresolutionis1secondforVLCDDCand Global/Buildingcontroller DDC.

CalculatedOnTime = CycIeTime(ll—%%—%

CalculatedOffTime = CycleTime— CalculatedOnTime

Min. OFF
100

Analog to
Binary Output
Timer

100
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Function 49: Thermal Valve, Modulating Output (VLC only)
Description Pulsesthe binary output ON every 2.55 seconds, varying the ON
time of the output (pulse width) from 0 to 2.55 seconds as the analog input varies
from 0-100.0. If analog input is 0, the output remains OFF.

Remarks The pulse width is calculated using a nonlinear conversion to better
match the thermal modulating valve (TMV). Do not use aNOT on the output of
this device. To reverse avalve, reverse the signal by subtracting it from 100
before inputting it to this function.

THERMAL
VALVE
MODULATOR

Input

100
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Function 50: High/Low Selector

Description Selects the highest and lowest values from among six inputs.

Remarks Function 50 has six analog inputs and two analog outputs. The high
output will equal the value of the highest input. The low output will equal the
value of the lowest input. All inputs must be assigned.

If fewer than six inputs are needed, repeat one or more of the input assignments
to fill the remaining inputs.

Input 1

Low
Output

HIGH/LOW SELECTOR
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Function 51: Proportional Integral (P1) Controller

Description Provides proportional integral (Pl) control. Output is adjusted in
an attempt to get the feedback input (FB) to match the setpoint (SP).

Remarks Inputs are FB (typically a space temperature), setpoint (SP),
proportional constant (Kp), integral constant (Ki), maximum integral change
(Imax), integral startup (STUP), and integral limit (1};,,). The output of this
function can be expressed as P+1+50, where Pisthe proportional component and
| istheintegral component. Each of these is calculated as indicated below. Note
that Error (E) is an intermediate variable equal to FB - SP.

Output =P+ 1 + 50
where
P:Kﬁa

| = ey + linc (I islimited to 1)

line= E(g(i)) , which is calculated each DDC pass. (I, islimited to a maximum

of %(.)

Iprev i | from the most recent calculation. When DDC initializes, Iy, is set to
STUP for the first DDC loop.

Also, when K; =0, the value of | = STUPR.

See “Understanding BACtalk Pl and PID functions’ on page 58 for more
information.

Proportional
Constant

Pl

Integral
Constant

Setpoint

Output
Feedback

Max. Integral
Change

Integral
Limit

Integral
Startup

100
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Function 52: Proportional Integral Derivative (PID) Controller

Description Provides proportional integral derivative (PID) control. Function
52 uses a PID algorithm to adjust the output in an attempt to get the input to
match the setpoint.

Remarks Thisfunction is similar to Function 51, except that a derivative
component (D) isincluded in the output calculation. D isthe rate of changein E
per second times the constant K 4, which is an input to the device.

Note that Error (E) is an intermediate variable equal to FB — SP.
Output=P+1+ D +50

where

P and | are as calculated for Function 51.

D = K4(E—Eprev)- Eprev represents the value of E from the previous pass of

DDC. D iscalculated every 0.1 second in VLCs and every 1 second in global
controllers and expandable controllers.

Proportional
Constant

PID

Integral
Constant

Derivative
Component

Setpoint

Feedback

Max. Integral
Change

Integral

Limit
Integral
Startup

104
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Function 54: Floating Motor Controller with No Time-out
Description Provides floating point control of a motor based on a 0-100.0
control signal.

Remarks Function 54 has three anal og inputs, two binary outputs, and one
anal og output. The input control signal (0.0-100.0) is compared to the current
motor position (as estimated internally by the function). If the desired position is
greater than the current position by more than deadband (DB), the open motor
(OP) output will be ON. If the desired position isless than the current position by
more than DB, the close motor (CL) output will be ON. If the current positionis
within DB of the input, both binary outputs will remain OFF.

The motor time (MT) input represents the time required (in seconds) for the
motor to go from fully closed to fully open. The function estimates the current
motor position (%) output based on the motor time and the cumulative ON times
of the open motor and close motor outputs.

As the motor modulates open and closed, the function-estimated motor position
will typically deviate further from the actual position. Also, the VL C assumeson
power up that the motor isfully closed and will pulse the motor open to the
currently desired position.

This means that the motor can also get out of phase with the function-estimated
position if it is driven open and a power interrupt occurs. Use the initialization
flag, which is ON only during the first DDC loop, and additional DDC to
eliminate this out-of-phase condition on power-up. When the control signal
reaches 0.0 or 100.0 and the motor is driven fully closed or open, the estimated
position is automatically recalibrated.

Deadband

Input Motor position (%)

Motor time Open motor
Close motor
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Function 55: Floating Motor Controller with Time-out

Description Provides floating point control of a motor (or any device driven
open or closed by aBO) based on a 0-100.0 control signal.

Remarks Thisfunction isthe same as Function 54, with the addition of atime-
out feature. When the input remains at 0.0 for an extended period, the close
command (CL) output turns OFF for motor time (MT) seconds after the
estimated damper position is fully closed. When the input remains at 100.0 for
an extended period, the open command (OP) output turns OFF for MT seconds
after the estimated damper position isfully open.

Deadband

Input Motor position (%)

Motor time Open motor
Close motor

FMC w/TIMEOUT
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Function 60: Read External Device
Description Reads datafrom an external BACnet device object at a specified
rate (READ FREQUENCY).

Remarks The INPUT isthe device instance, object, and property that will be
transferred to the present-value of the OUTPUT object. If the VLC can
successfully read the INPUT, the DATA RELIABILITY is1 (ON), otherwise it
isO (OFF). NULL OUTPUT isnormally 0 (OFF). If the device object being read
contains a BACnet value of NULL (empty), the NULL OUTPUT issetto 1
(ON) to indicate the DATA OUTPUT isinvalid.

Read Frequency

Input Data output

B Data reliability

I MULL output
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Function 61: Read External Slave Device

Description Reads datafrom an external BACnet slave device object at a
specified rate (READ FREQUENCY).

Remarks The NETWORK and MS/TP MAC specify the network and MAC
address of the external object. The INPUT isthe device instance, object, and
property that will be transferred to the present-value of the OUTPUT object. If
the VL C can successfully read the INPUT, the DATA RELIABILITY is1(ON),
otherwiseit is 0 (OFF). NULL OUTPUT isnormally O (OFF). If the device
object being read contains a BACnet value of NULL (empty), the NULL
OUTPUT isset to 1 (ON) to indicate the DATA OUTPUT isinvalid. Otherwise,
NULL OUTPUT is set to 0 (OFF).

Fead Frequency

FREL
Input . DATA Data output
Metwiark, RELY D ata reliability

e MHLULL output
MALC

REDS
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Function 62: Write External Device
Description Writes data(DATA TO WRITE) to an external BACnet device
object.

Remarks The DESTINATION specifies the object, property, and index to be
written to. A writeis attempted whenever the DATA TO WRITE changes by the
amount of DEADBAND. DATA/NULL issetto 1 (DATA) to send the valuein
DATA TOWRITE, and 0 (NULL) if the special BACnet NULL (empty) valueis
to be written. The WRITE RELIABILITY isset to 1 (ON) when the external
device acknowledges the write. It is set to 0 (OFF) whenever the external device
does not respond.

Deadband

Data/MULL D estination

D ata to write R eliability
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Function 63: Write External Slave Device
Description Writes data (DATA TO WRITE) to an external BACnet dave
device object.

Remarks The NETWORK and MS/TP MAC specify the BACnet network and
MAC where the slave device resides. The DESTINATION specifies the object,
property, and index to be written to. A writeis attempted whenever the DATA
TO WRITE changes by the amount of DEADBAND. DATA/NULL issetto 1
(DATA) to send the valuein DATA TO WRITE, and 0 (NULL) if the special
BACnet NULL (empty) valueisto bewritten. The WRITE RELIABILITY isset
to 1 (ON) when the external device acknowledges the write. It is set to 0 (OFF)
whenever the external device does not respond.

Deadband

DataMULL

Drata to write

110 © Novar Controls Corporation. All Rights Reserved. LTBT-TM-PRGRMR Rev. 0008



Chapter 6 | DDC function reference

Function 67: Subroutine Caller (global controller only)

Description Callsasubroutine and sets values of the substitution pointsto be
used for the subroutine.

Remarks When Function 67: Subroutine Caller executes, the next function
executed is the sequence number specified as the Subroutine's Starting Sequence
in the Subroutine Caller setup. The Subroutine Starting Sequence must be
programmed at a sequence number higher than Function 1: End of Normal and
lower than Function 2: End of Subroutine (that is, it must be outside normal
DDC space and within subroutine DDC space). Functions execute in order until
End of Subroutine is encountered, at which point program execution returns to
the normal DDC space, beginning with the function immediately after the
Subroutine Caller.

Parameters are equivalent to substitution points. Parameter O, for example, is
equivalent to Substitution Point 0. When subroutine DDC encounters an input or
output defined as a substitution point, the value or data point entered at the
Subroutine Caller is used.

Each Subroutine Caller can have different data points assigned. In thisway, a
single DDC subroutine can execute using different data points and values, as
long as the subroutine is called with different Subroutine Callers.

NULL
NULL
NULL
NULL
NULL
NULL
NULL
100 NULL

SUBROUTINE CALLER
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Object and property reference 7

This chapter lists the objectsin BACtalk unitary, global, and expandable
controllers followed by a reference to the properties of those objects. Use thislist
to interpret the source and nature of system data.
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BACtalk expandable controller

This section lists the objectsin aBACtalk expandable controller, followed by a
reference to the properties of those objects. Usethislist to interpret the source
and nature of system data.

Notes

» The W column indicates whether the property iswritable. Properties
without acheck mark in this column are read-only. Someitems can only
be written to through special setup. These are checked as writable and
noted under Remarks.

* Inthe Example column, itemsin Boldface always appear as listed for
that item. For example, the object-type property of a device object will
always return the word “Device” to the Envision for BACtak display.

» The Type column indicates a BACnet data type. Unsigned and Signed
indicate integer values, enumerated indicates an enumerated value table;
other data types may exist.
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Objects in the VLX controller

Table 13

VLX objects

Object (instance range)

Remarks

Al (0-7999)

Analog input objects associated with physical, universal input terminals on
EXPs. Als are identified as Al-eOnn, where e is the EXP address (0-7) and nn
is the input terminal number.

AO (0-7999)

Analog output objects associated with physical output terminals on EXPs. AOs
are identified as AO-eOnn, where e is the EXP address (0-7) and nn is the
output terminal number.

AV (0-7999)

RESERVED AVs for EXP configuration, status, and backup values. Do not use
these AVs for general programming or automation. These AVs do not support
the priority-array property.

AV (8000-8499)

General use AVs. These AVs support the priority-array property.

Bl (0-7999) Binary input objects associated with physical, universal input terminals on
EXPs. Bls are identified as Bl-eOnn, where e is the EXP address (0-7) and nn
is the input terminal number.

BO (0-7999) Binary output objects associated with physical output terminals on EXPs. BOs

are identified as BO-eOnn, where e is the EXP address (0-7) and nn is the
output terminal number.

BV (8000-8499)

General use BVs. These BVs support the priority-array property.

Calendar Describes a list of calendar dates, special event dates, holiday dates, and date
ranges.
Device Provides general information about a device.

Event Enrollment

Defines an event and connects the occurrence of the event to the transmission
of an event notification. Used in BACtalk primarily for alarms.

File (0) Provides information about the ROC file.
File (1024) Provides information about the current DDC file.
File (2048) Provides information about DDC trap file.

Notification Class

Stores a list of available recipients for the distribution of event notifications
(alarms, trendlog gathering, and so on).

Program 0

Stores information about the ROC/controller program.

Program 1024

Stores program status information about the current DDC program.

Schedule

Controls designated properties by periodic schedule that may recur during a
range of dates.

Properties of VLX Al objects

Table 14  Properties of the VLX Al object

Property w Type Example Remarks

cov-increment v Real If the present-value changes by this amount or greater, a
change-of-value notification is sent to subscribed
devices. Not used at present.

description v Character string Return Air An editable description of the object’s location or

Temp function.
event-state Enumerated NORMAL
object-identifier BACnet_ Object_ Al5 This property consists of the object-type property and the

Identifier

object instance, which is a numeric code that identifies
the object of interest.
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Table 14  Properties of the VLX Al object (Continued)
Property w Type Example Remarks
object-name Character string EXP 7 Al 05
object-type Enumerated Al Indicates an analog input (Al) object.
out-of-service v Boolean FALSE TRUE decouples the present-value property from the
physical input, and the present-value does not track
further physical input changes. While TRUE, the
present-value can be changed to any value to simulate
conditions for testing. FALSE indicates that the present-
value is tracking changes to the physical input.
present-value v Real 72.3 Writable only when out-of-service = TRUE (see herein).
Range of present-value depends on input setup. See
“Setting inputs, outputs, and other function parameters”
on page 31.
reliability BACnet_ Reliability | NO FAULT | Other possibility is UNRELIABLE_OTHER.
DETECTED
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault = 0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service =0
units v Enumerated Deg F Indicates the unit of measure for the Al, in BACnet
engineering units.
Properties of VLX AO objects
Table 15  Properties of VLX AO objects
Property w Type Example Remarks
description 4 Character string Economizer | An editable description of the object’s location or
Damper function.
event-state Enumerated NORMAL
object-identifier BACnet_ Object_ AO 5 This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string EXP 0 AO
00
object-type Enumerated AO
out-of-service v Boolean FALSE TRUE decouples the present-value property from the
physical output. While TRUE, the present-value can be
changed to any value to simulate conditions for testing
without affecting the actual physical output.
present-value 4 REAL 75 Valid values are real numbers in the range 0-100.
Values greater than 100 are interpreted as 100. When
commanded, values are written to the present-value with
a priority for writing, which corresponds to a priority-
array index (see “priority-array” herein).
priority-array BACnet Priority <Array of An array of prioritized values (indexes 1-16) controlling
Array BACnet the present-value, index 1 having the highest priority.
Priority The value with the highest priority for writing controls the
Value> present-value. Possible values for priority-array indexes
are real values or NULL. A NULL value indicates no
command is issued at that priority level.
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Table 15  Properties of VLX AO objects (Continued)
Property w Type Example Remarks
reliability BACnet_ Reliability | NO FAULT | Other possibilities are OVER RANGE, UNDER RANGE,
DETECTED | UNRELIABLE_OTHER.
relinquish-default 4 REAL 0 Default value to be used for present-value property
when all priority-array indexes are NULL.
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault =0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service =0
units 4 Enumerated % Indicates the AO’s unit of measure in BACnet
engineering units.
Properties of VLX AV objects
Table 16  Properties of VLX AV objects
Property \W Type Example Remarks
cov-increment v Real If the present-value changes by this amount or greater,
a change-of-value notification is sent to subscribed
devices. Not used at present.
description v Character string Occupied A description assigned to describe the object’s function.
Setpoint
event-state Enumerated Normal
object-identifier BACnet_ Object_ AV 1 This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string For reserved AVs, shows the EXP and AV of interest.
For example, EXP 0 AV 01. Otherwise shows AV
<instance>.
object-type Enumerated AV
out-of-service Boolean FALSE
present-value 4 Real 76.4 Range is +/-3 x 1038 (six significant digits of resolution).
status-flags Bit string <Bit string> A four-position bit string that indicates the status of the
AV. If a status bit =1, that status is TRUE.
units v Enumerated Deg F Indicates the unit of measure, in BACnet engineering
units, for the AV present-value.
priority-array BACnet <Array of NOT AVAILABLE IN AVs (0-7999). GENERAL
PriorityArray BACnet PURPOSE AVs ONLY. An array of prioritized values
PriorityValue> | (indexes 1-16) controlling the present-value, index 1
having the highest priority. The value with the highest
priority controls the present-value. Possible values for
priority-array indexes are real values or NULL. A NULL
value indicates no command is issued at that priority
index.
relinquish-default 4 REAL 0 NOT AVAILABLE IN AVs (0-7999). GENERAL

PURPOSE AVs ONLY. Default value to be used for
present-value property when all priority-array indexes
are NULL.
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Properties of VLX Bl objects

Table 17  Properties of the VLX Bl object
Property w Type Example Remarks
description v Character string Fan Status An editable description of the object’s location or
function.
event-state Enumerated NORMAL
object-identifier BACnet_ Object_ BI 10 This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string Bl 10
object-type Enumerated Bl Indicates a binary input (BI) object.
out-of-service v Boolean FALSE TRUE decouples the present-value property from the
physical input, and the present-value does not track
further physical input changes. While TRUE, the
present-value can be changed to any value to simulate
conditions for testing. FALSE indicates that the present-
value is tracking changes to the physical input.
polarity NORMAL
present-value v Logical state ACTIVE ACTIVE or INACTIVE. Writable only when out-of-service
= TRUE (see herein).
reliability NO FAULT | Other possibility is UNRELIABLE_OTHER.
DETECTED
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault = 0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service = 0
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Properties of VLX BO objects

Table 18  Properties of the VLX BO object
Property w Type Example Remarks
description v Character string Fan Start/ An editable description of the object’s location or
Stop function.
event-state Enumerated Normal If the object does not support intrinsic reporting, the
value will be NORMAL.
object-identifier BACnet_ Object_ BO 1 This property consists of the object-type property and the
Identifier object instance, which is a numeric code that identifies
the object of interest.
object-name Character string BO 01
object-type Enumerated BO
out-of-service 4 Boolean FALSE TRUE decouples the present-value property from the
physical output. While TRUE, the present-value can be
changed to any value to simulate conditions for testing
without affecting the actual physical output.
present-value v Enumerated INACTIVE Either ACTIVE or INACTIVE. Note that a NULL value
can be written to the present-value on data displays, but
the value is actually written to a priority-array property.
The present-value is the result of the priority-array.
priority-array BACnet Priority <Array of A read-only array of prioritized values (1-16) controlling
Array BACnet the present-value, priority 1 having the highest priority.
Priority The value with the highest priority controls the present-
Value> value. Possible values for priority-array indexes are
ACTIVE, INACTIVE, or NULL. A NULL value indicates
no command is issued at that priority level.
reliability BACnet_ Reliability | NO FAULT | Other possibility is UNRELIABLE_OTHER.
DETECTED
relinquish-default 4 Enumerated INACTIVE Default value used for present-value property when all
priority-array values are NULL.
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault =0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service = 0
Properties of VLX BV objects
Table 19  Properties of VLX BV objects
Property w Type Example Remarks
active-text ON
description v Character string Occupied A description assigned for the object’s function.
Setpoint
event-state Enumerated NORMAL
inactive-text OFF
object-identifier BACnet_ Object_ BV 8413 This property consists of the object-type property and the
Identifier object instance, which is a numeric code that identifies
the object of interest.
object-name Character string BV 8413
object-type Enumerated BV Indicates a binary value (BV).
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Table 19  Properties of VLX BV objects (Continued)
Property w Type Example Remarks
out-of-service Boolean FALSE
present-value v Enumerated INACTIVE Either ACTIVE (ON) or INACTIVE (OFF).
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault = 0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service =0
priority-array BACnet <Array of An array of prioritized values (indexes 1-16) controlling
PriorityArray BACnet the present-value, index 1 having the highest priority.
PriorityValue> | The value with the highest priority controls the present-
value. Possible values for priority-array indexes are
ACTIVE, INACTIVE, or NULL. A NULL value indicates
no command is issued at that priority-array index.
relinquish-default v REAL 0 Default value to be used for present-value property when

all priority-array indexes are NULL.

Properties of the VLX device object

Table 20 Properties of the VLX device object
Property w Type Example Remarks
apdu-segment- timeout 4 Unsigned 6000 The time after transmission of a “segment” until the lack
of a reply means it was assumed to be lost (in
milliseconds, 1000 = 1 sec). Default = 6000.
apdu-timeout 4 Unsigned 6000 The time after transmission of an APDU until the lack of
a reply means it was assumed to be lost. The APDU
time-out value for this device in milliseconds (1000 = 1
sec). Default = 6000.
application-software- Character string VLX V1.0 Indicates the ROC file version.
version
daylight-savings- 4 Boolean FALSE Indicates whether daylight savings is in effect (TRUE) or
status not (FALSE). Not used at present.
description 4 Character string Second floor | Assigned by the user to describe the device’s function.
controller
device-address- List Empty.
binding
firmware-revision Character string BACtalkVLX | Indicates the VLX boot code version.
v1.1 02/02/
2002
local-date 4 Date Sunday, 02/ | Indicates date: day of the week, month/day/year.
24/2002 Writable through Time Sync.
local-time 4 Time 10:15:56.00 | Indicates the time stored in the device. Writable through
am Time Sync.
location v Character string East Wing Indicates the physical location of the device.
max-apdu-length- Unsigned 1476 The maximum message packet size that the device can
accepted handle.
max-info-frames 4 Unsigned 60 Number of MS/TP messages the device will send per
token hold. Default = 60. Max. = 200.
max-master Unsigned 127 Highest MAC address (above this unit's) that another
MS/TP master should be set to.
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Table 20  Properties of the VLX device object (Continued)

Property w Type Example Remarks

model-name Character string VLX Assigned by the vendor to indicate the device model.

Controller

number-of-apdu- v Unsigned 3 The number of times a message will be resent after it is

retries assumed to be lost.

object-identifier BACnet_ Object_ Device 200 | This property consists of the object-type property and

Identifier the device instance, which is a numeric code that

identifies the device of interest.

object-list Array An array whose elements list the object-identifier
properties of all objects the device supports.

object-name Character string Controller No two devices are permitted to have the same object

200 name.

object-type Enumerated Device

protocol- Unsigned 3 Integer from 1-6 indicating the conformance class of the

conformance-class device. A device must support a standardized set of
services and object types to claim a particular class
conformance.

protocol-object-types- Bit string <Bit string> | Aninternally used bit string. Indicates which BACnet

supported object types reside in the device.

protocol-services- Bit string <Bit string> | An internally used bit string. Indicates which BACnet

supported services the device can process.

protocol-version Unsigned 1 Indicates the version of the BACnet protocol supported
by the device.

segmentation- Enumerated segmented Device is capable of segmenting both transmission and

supported both reply messages.

system-status Enumerated Operational | Other possible values are operational-read-only,
download-required, download-in-progress, non-
operational.

utc-offset 4 Signed 0 Coordinated Universal Time offset, in minutes. Not used
at present.

vendor-identifier Unsigned 18 A unique code assigned by ASHRAE to the
manufacturer, in this case, Alerton.

vendor-name Character string Alerton Indicates the device manufacturer.

Properties of VLX event-enrollment objects

Table 21  Properties of VLX event-enrollment objects

Property w Type Example Remarks

acked-transitions 4 bit string To-offnormal | Indicates whether the corresponding transitions have
=1, To-fault | been acknowledged. A 1 indicates that the transition was
=1, To- acknowledged.
normal =1

description 4 Character string Event A description assigned to describe the object’s function.
enrollment O

event-enable 4 bit string To-offnormal | Indicates whether notifications are enabled for these
=1, To-fault | event transition types. A 1 indicates that the transition
=1, To- will be reported. Set in the Event Enrollment Editor at the
normal =1 operator workstation.

event-parameters BACnetEvent change_of

Parameter bitstring
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Table 21  Properties of VLX event-enrollment objects (Continued)
Property w Type Example Remarks
event-state Enumerated NORMAL Indicates the current state of the event.
event-type 4 Enumerated CHANGE_OF | Indicates the type of event algorithm to be used to detect
_BITSTRING | events.
issue-confirmed- Boolean TRUE Determines whether confirmed or unconfirmed
notifications notifications are used when a notification-class object
isn't used (that is, a recipient is specified). Set in the
Event Enroliment Editor at the operator workstation.
notification-class Enumerated 1 Indicates the notification class to be used for event
transitions. Set in the Event Enrollment Editor at the
operator workstation.
notify-type Unsigned alarm Indicates whether the object is set up for alarms or
events.
object-identifier BACnet_ Object_ Event- This property consists of the object-type property and
Identifier enrollment | the Object Instance, which is a numeric code that
0 identifies the object of interest.
object-name Character string Alarm Assigned at the operator workstation.
object-property- 4 Boolean FALSE Indicates whether the file has been saved for backup.
reference
object-type Event-
enrollment
priority 4 Unsigned 9 Priority for issuing event notifications.
process-identifier Unsigned 3 A numeric identifier for a handling process in the
recipient device. Set in the Event Enroliment Editor at
the operator workstation.
recipient Enumerated < Unused.
Properties of VLX file objects
Table 22  Properties of VLX file objects
Property w Type Example | Remarks
archive 4 Boolean FALSE Indicates whether the file has been saved for backup.
description v Character string VLX ROC A description assigned to describe the object’s function.
File
file-access-method Enumerated stream
access
file-size Unsigned 983040 The size of the file, in bytes.
file-type Character string ROC Also DDC or TRAP.
modification-date Time 4/29/1997 The date and time the file was last modified.
10:22:20:00a
object-identifier BACnet_ Object_ file O This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string File O
object-type Enumerated file
read-only Boolean TRUE Indicates whether the file can be written to by BACnet

services.
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Properties of VLX notification-class objects

Table 23  Properties of VLX notification-class objects

Property w Type Example Remarks

ack-required v Bit string To offnormal | Indicates whether an acknowledgment is required for
=1,tofault= | event transitions. A 1 indicates that acknowledgment is
1, to normal | required. Set up at the operator workstation.
=1

description v Character string Alarm An editable description of the object’s location or
Handler function.

notification-class Unsigned 1 Echoes the object instance.

object-identifier BACnet_ Object_ Notification | This property consists of the object-type property and the

Identifier -class 1 object instance, which is a numeric code that identifies
the object of interest.

object-name v Character string Alarm
Handler 1

object-type Enumerated Notification-
class

recipient-list v List <List of Lists the devices that will receive notification when the
BACnet notification class transitions. Set up at the operator
Destination> | workstation.

priority v Array of Unsigned Indicates the priority to be used for event notifications for

TO-OFFNORMAL, TO-FAULT, and TO-NORMAL
events, respectively.

Properties of VLX program objects

Table 24  Properties of VLX program objects
Property w Type Example Remarks
description v Character string Occupied A description assigned to describe the object’s function.
Setpoint
description-of-halt Character string Program
halted by
request
instance-of Character string alerton hqg Header information for the file. Program 0 does not
alerVLX support this property.
0*00000000*
object-identifier BACnet_ Object_ program This property consists of the object-type property and
Identifier 1024 the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string Program
Object 1024
object-type Enumerated Program
out-of-service Boolean FALSE
program-change 4 Enumerated READY Used to command the program state. A program can be
stopped using the HALT command, for example, and
started again with RESTART.
program-location Character string DDC Set when program stops.
Sequence =
60
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Table 24  Properties of VLX program objects (Continued)
Property w Type Example Remarks
program-state Enumerated RUNNING Possible states include RUNNING, IDLE, HALTED.
reason-for-halt Enumerated PROGRAM
reliability Enumerated NO FAULT
DETECTED
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault =0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service = 0

Properties of VLX schedule objects

Table 25 Properties of VLX schedule objects
Property w Type Example Remarks
description v Character string Weekend A description assigned to describe the object’s function.
Gym
effective-period v Sequence <BACnet Assigned in schedule setup at the operator workstation.
DateRange>
exception-schedule v Sequence <Array of Assigned in schedule setup at the operator workstation.
BACnet
Special
Event>
list-of-object-property- v List <List of The list of objects that this schedule commands.
references BACnet
Object
Property
Reference>
object-identifier BACnet_ Object_ schedule O | This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name v Character string schedule Assigned in schedule setup at the operator workstation.
000
object-type Enumerated schedule
present-value v ACTIVE Indicates the value most recently written to a referenced
object property. May be analog, binary, or other,
depending on the controlled property.
priority-for-writing v Unsigned 16 Assigned in schedule setup at the operator workstation.
weekly-schedule v Sequence <Array of Assigned in schedule setup at the operator workstation.
BACnetDaily
Schedule>
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BACtalk global controller

This section lists the objectsin aBACtalk global controller (thisincludesthe
BACtalk control modules (BCMs) which act as global controllersin the
BACtalk system), followed by areference to the properties of those objects. Use
thislist to interpret the source and nature of system data. See the BCM
Installation and Operations Guide (LTBT-TM-BCMIOG) for information about
virtual objects and properties that appear in the BCM-TUX module.

Notes
e The W column indicates whether the property iswritable. Properties
without a check mark in this column are read-only. Some items can only
be written to through special setup. These are checked as writable and
noted under Remarks.

* Inthe Example column, items in boldface always appear aslisted for
that item. For example, the object-type property of a device object will
always return the word “Device” to the Envision for BACtalk display.

e The Type column indicates a BACnet datatype. Unsigned and Signed
indicate integer val ues, enumerated indicates an enumerated val ue tabl e;
other datatypes may exist.
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Objects in global controllers

Table 26  Objects in the global controller
Object Function Range of Present Value
AV (0-999) REAL. +3.40282 x 10%8 (six significant digits
of resolution)
BV (0-999) Binary value. ACTIVE or INACTIVE
Calendar Describes a list of calendar dates, special event dates, N/A

holiday dates, and date ranges.

Demand Limiter

Proprietary Alerton object for demand limiting function

0-100 (ramp value)

Device

Provides general information about a device.

Event Enrollment

Defines an event and connects the occurrence of the event
to the transmission of an event notification. Used in BACtalk
primarily for alarms.

File O Stores information about the ROC file in a controller.
File 1024 Stores file information about the current DDC program.
File 2048 DDC trap file.

Notification Class

Stores a list of available recipients for the distribution of
event notifications (alarms, trendlog gathering, etc.).

Program 0

Stores information about the ROC/Controller program.

Program 1024

Stores program status information about the current DDC
program.

Schedule Controls designated properties by periodic schedule that
may recur during a range of dates.
Zones Contains the individual properties and references required

to support the optimum start and tenant activity features of
Envision for BACtalk.
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Properties of the AV object

Table 27  Properties of a global controller AV object
Property w Type Example Remarks
cov-increment v Real If the present-value changes by this amount or greater, a
change-of-value notification is sent to subscribed
devices.
description v Character string Occupied A description assigned to describe the object’s function.
Setpoint
event-state Enumerated Normal
object-identifier BACnet_ Object_ AV 1 This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string AV 001
object-type Enumerated AV
out-of-service Boolean False
present-value v Real 76.4 Range is 3 x 108 (six significant digits of resolution).
status-flags Bit string <Bit string> | A four-position bit string that indicates the status of the
AV. If a status bit =1, that status is TRUE.
units Enumerated Deg F Indicates the unit of measure, in BACnet engineering

units, that the AV is expressed in.

Properties of the BV object

Table 28 Properties of a global controller BV object

Property w Type Example Remarks

description v Character string Occupied A description assigned for the object’s function.
Setpoint

event-state Enumerated NORMAL

object-identifier BACnet_ Object_ BV 1 This property consists of the object-type property and

Identifier the object instance, which is a numeric code that
identifies the object of interest.

object-name Character string BV 001

object-type Enumerated BV Indicates a binary value (BV).

out-of-service Boolean FALSE

present-value v Enumerated INACTIVE Either ACTIVE (ON) or INACTIVE (OFF).

status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault =0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service =0
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Properties of the calendar object

Table 29  Properties of a global controller calendar object
Property w Type Example Remarks
date-list v List <List of List of calendar dates.
BACnet
Calendar
Entry>
description v Character string Holidays A description assigned to describe the object’s function.
1997
object-identifier BACnet_Object_ calendar 1 | This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name v Character string calendar
001
object-type Enumerated calendar
present-value v Boolean FALSE TRUE if the current date is in the date list; FALSE if it is
not.

Properties of the demand limiter object

Table 30 Properties of the demand limiter object
Property w Type Example Remarks
object-identifier BACnet_Object_ demand This property consists of the object-type property and
Identifier limiter 1 the object instance, which is a numeric code that
identifies the object of interest.
object-name v Character String
object-type BACnet_Object_
Type
aler-enabled v BOOLEAN True if the demand limiter is enabled; False if it's
disabled.
aler-max-enable- v Real Valid range is 1 to 100%.
disable-ramp-step
description v Character String
aler-demand-window v Unsigned The total number of minutes in the demand window.
Range is 1 to 60 minutes.
aler-anticipation- v Real 3 Valid range is 1.0 to 10.0.
factor
aler-meter-inputs v BACnet Array 1 of <List of The list of meter inputs to the demand limiter. Currently
BACtalk Meter Input | meter limited to one meter input.
inputs>
units v Character String Indicates the measurement units of
aler_instantaneous_demand.
aler-instantaneous- Real Reflects the current reading from the meter (after
demand applying conversion factors).
aler-average-demand Real The larger of two calculated averages: Average Demand
Window and Average Anticipation Interval (if not set to
1.0).
aler-ramp-control v BACtalk Device The input that identifies the ramp parameters.
Object Property
Reference or Value
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Table 30  Properties of the demand limiter object (Continued)
Property w Type Example Remarks
aler-ramp-parameters | v/ BACtalk Ramp The shed ramp parameters.
Parameters
aler-ramp-value Real The current ramp value (0-100%). This number is
calculated whether the demand limiter object is enabled
or not.
aler-active-ramp Real The current ramp value (0-100%) being used to control
loads. This value will be between zero and the
Aler_Ramp_Value. The exact value depends on
whether the demand limiter object is enabled or
disabled.
aler-binary-loads v BACnet Array 5 of The list of binary loads.
BACtalk Binary
Shed Level
aler-custom-binary- v List of BACtalk The list of custom binary loads.
loads Binary Loads
aler-binary-load- List of BACtalk The status of each binary and custom binary load.
status Demand Load
Status
aler-total-binary-loads Unsigned The total number of binary and custom binary loads.
aler-binary-loads- Unsigned The total number of binary and custom binary loads that
shed have been shed.
aler-total-analog- Unsigned The number of defined analog loads.
loads
aler-analog-loads- Unsigned The total number of analog loads that have been shed.
in-shed
aler-analog-loads List of BACtalk The list of analog loads.
Analog Loads
aler-analog-load- List of BACtalk The status of each analog load.
status Demand Load
Status
aler-recent-history List of BACtalk A list of historical data with the most recent data first.
Demand History
Sample
out-of-service BOOLEAN FALSE Not currently used so always set to False.
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Properties of the device object

Table 31  Properties of a global controller device object
Property w Type Example Remarks
APDU-segment- v Unsigned 2000 The time after transmission of a “segment” until the
timeout lack of a reply means it was assumed to be lost (in
milliseconds, 1000 = 1 sec).
APDU-timeout v Unsigned 3000 The time after transmission of an APDU until the lack
of a reply means it was assumed to be lost. The APDU
timeout value for this device in milliseconds (1000 = 1
sec).
application-software- Character string BTI Controller | Indicates the ROC version.
version V3.20
daylight-savings-status | v/ Boolean FALSE Indicates whether daylight savings is in effect (TRUE)
or not (FALSE).
description v Character string Second floor | Assigned by the user to describe the device’s function.
controller
device-address- List Inaccessible.
binding
firmware-revision Character string BACtalk BTI Indicates the firmware version.
v3.20 11/17/
2002
local-date Octet String Wednesday, Indicates date: day of the week, month/day/year.
5/14/1997
local-time Time 10:15:56.00a | Indicates the time stored in the device.
m
location v Character string East Wing Indicates the physical location of the device.
max-APDU-length- Unsigned 1476 The maximum message packet size that the device
accepted can handle.
max-info-frames v Unsigned 200 Number of MS/TP messages the BTI will send per
(maximum token hold.
number)
max-master Unsigned 127 The highest MS/TP MAC address the BTI will attempt
to pass the token to.
model-name Character string BTI Controller | Assigned by the vendor to indicate the device model.
number-of-APDU- v Unsigned 3 The number of times a message will be resent after it
retries is assumed to be lost.
object-identifier BACnet_ Object_ Device 200 This property consists of the object-type property and

Identifier the device instance (a numeric code that identifies the

device) of the device of interest.

object-list Array An array whose elements list the object-identifier
properties of all objects the device supports.

object-name Character string Controller 200 | No two devices are permitted to have the same object
name.

object-type Enumerated Device.

protocol-conformance- Unsigned 3 Integer from 1-6 indicating the conformance class of

class the device. A device must support a standardized set
of services and object types to claim a particular class
conformance.

protocol-object-types- Bit string <Bit string> An internally used bit string. Indicates which BACnet

supported

object types reside in the device.
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Table 31  Properties of a global controller device object (Continued)
Property w Type Example Remarks
protocol-services- Bit string <Bit string> An internally used bit string. Indicates which BACnet
supported services the device can process.
protocol-version Unsigned 1 Indicates the version of the BACnet protocol supported
by the device.
segmentation- Enumerated segmented Device is capable of segmenting both transmission
supported both and reply messages.
system-status Enumerated operational Other possible values are operational-read-only,
download-required, download-in-progress, non-
operational.
utc-offset v Signed 0 Coordinated Universal Time offset, in minutes.
vendor-identifier Unsigned 18 A uniqgue code assigned by ASHRAE to the
manufacturer.
vendor-name Character string Alerton Indicates the device manufacturer.
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Properties of the event enrollment object

Table 32  Properties of a global controller event enrollment object
Property w Type Example Remarks
acked-transitions v Bitstream To-offnormal | Indicates whether the corresponding transitions have
=1, To-fault | been acknowledged. A 1 indicates that the transition was
=1, To- acknowledged. Set in the Event Enroliment Editor at the
normal =1 operator workstation.
description v Character string Event A description assigned to describe the object’s function.
enrollment O
event-enable v Bitstream To-offnormal | Indicates whether notifications are enabled for these
=1, To-fault | event transition types. A 1 indicates that the transition
=1, To- will be reported. Set in the Event Enroliment Editor at the
normal =1 operator workstation.
event-parameters Time <BACnet Determines the method used to monitor the referenced
Event object.
Parameter>
event-state Boolean TRUE Indicates whether the file can be written to by BACnet
services.
event-type v change of Indicates the type of event to be monitored and reported.
state
issue-confirmed- Boolean TRUE Determines whether confirmed or unconfirmed
notifications notifications are used when a notification class object
isn’'t used (that is, a recipient is specified). Set in the
Event Enrollment Editor at the operator workstation.
notification-class Enumerated 1 Indicates the notification class to be used for event
transitions. Set in the Event Enrollment Editor at the
operator workstation.
notify-type Unsigned alarm Indicates whether the object is set up for alarms or
events.
object-identifier BACnet_ Object_ Event- This property consists of the object-type property and
Identifier enrolliment 0 | the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string Alarm Assigned at the operator workstation.
object-property- v Boolean FALSE Indicates whether the file has been saved for backup.
reference
object-type event-
enrollment
priority Unsigned 9 Priority for issuing event notifications. Set in the Event
Enroliment Editor at the operator workstation.
process-identifier Unsigned 3 A numeric identifier for a handling process in the
recipient device. Set in the Event Enroliment Editor at
the operator workstation.
recipient Enumerated <>
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Properties of the file object

Table 33  Properties of a global controller file object
Property w Type Example Remarks
archive v Boolean FALSE Indicates whether the file has been saved for backup.
description v Character string BTI ROC A description assigned to describe the object’s function.
File
file-access-method Enumerated stream
access
file-size Unsigned 983040 The size of the file, in bytes.
file-type Character string ROC Also DDC or TRAP.
modification-date Time 4/29/1997 The date and time the file was last modified.
10:22:20:00
a
object-identifier BACnet_ Object_ file O This property consists of the object-type property and the
Identifier object instance, which is a numeric code that identifies
the object of interest.
object-name Character string File 0
object-type Enumerated file
read-only Boolean TRUE Indicates whether the file can be written to by BACnet

services.

Properties of the notification class object

Table 34  Properties of a global controller notification class object
Property w Type Example Remarks
ack-required 4 Bit string To offnormal | Indicates whether an acknowledgment is required for
=1,tofault= | eventtransitions. A 1 indicates that acknowledgement is
1, to normal | required. Set up at the operator workstation.
=1
description v Character string Alarm An editable description of the object’s location or
Handler function.
notification-class Unsigned 1 Echoes the object instance.
object-identifier BACnet_ Object_ Notification- | This property consists of the object-type property and
Identifier class 1 the object instance, which is a numeric code that
identifies the object of interest.
object-name v Character string Alarm
Handler 1
object-type Enumerated Notification-
class
recipient-list v List <List of Lists the devices that will receive notification when the
BACnetDesti | notification class transitions. Set up at the operator
nation> workstation.
to-fault-priority Unsigned Indicates the priority used for event notifications, 0-255.
Lower numbers indicate a higher priority.
to-normal-priority Unsigned Indicates the priority used for event notifications, 0-255.
Lower numbers indicate a higher priority.
to-offnormal-priority Unsigned Indicates the priority used for event notifications, 0—255.

Lower numbers indicate a higher priority.
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Properties of the program object

Table 35 Properties of a global controller program object
Property w Type Example Remarks
description v Character string Occupied A description assigned to describe the object’s function.
Setpoint
description-of-halt Character string Program
halted by
request
instance-of Character string alerton hq Header information for the file. Program 0 does not
alerbti support this property.
0*00000000
*
object-identifier BACnet_ Object_ program This property consists of the Object_Type property and
Identifier 1024 the Object Instance, which is a numeric code that
identifies the object of interest.
object-name Character string Program
Object 1024
object-type Enumerated Program
out-of-service Boolean FALSE
program-change v Enumerated READY Used to command the program state. A program can be
stopped using the HALT command, for example, and
started again with RESTART.
program-location Character string DDC Set when program stops.
Sequence =
60
program-state Enumerated RUNNING Possible states include RUNNING, IDLE, HALTED.
reason-for-halt Enumerated PROGRAM
reliability Enumerated NO FAULT
DETECTED
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault = 0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service =0
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Properties of the schedule object

Table 36  Properties of a global controller schedule object
Property w Type Example Remarks
description v Character string Weekend A description assigned to describe the object’s function.
Gym
effective-period v Sequence <BACnet Assigned in schedule setup at the operator workstation.
DateRange>
exception-schedule v Sequence <Array of Assigned in schedule setup at the operator workstation.
BACnet
Special
Event>
list-of-object-property- | v/ List <List of The list of objects that this schedule commands.
references BACnet
Object
Property
Reference>
object-identifier BACnet_ Object_ schedule 0 | This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name v Character string schedule Assigned in schedule setup at the operator workstation.
000
object-type Enumerated schedule
present-value v ACTIVE Indicates the value most recently written to a referenced
object property. May be analog, binary, or other,
depending on the controlled property.
priority-for-writing v Unsigned 16 Assigned in schedule setup at the operator workstation.
weekly-schedule v Sequence <Array of Assigned in schedule setup at the operator workstation.
BACnetDaily
Schedule>

Properties of the global controller zones objects

Table 37  Properties of the global controller zones objects
Property w Type Example Remarks
object-identifier BACnetObject Uniquely identifies the object within the BACnet device.
Identifier
object-name v Character string Assigned during zone setup at the operator workstation.
object-type BACnetObijectType A BACnetObjectType of the value BT_Zone.
aler-reference-device v BACnetObject A BACnetObjectldentifier indicating the primary BACnet
Identifier device referenced through the zone object.
aler-weekly-schedule- Array [n] of This array works exactly like a priority array and allows
inputs BACnetPriorityValue up to [n] schedule objects to write weekly schedule
commands to the zone.
aler-weekly-schedule- | v/ Array [n] of An array that points to the schedule objects used for
object BACtalkOptionalDev weekly schedules.
ObjRef
aler-holiday-schedule- BACnetPriorityValue The value last written by the holiday schedule. If

input

Aler_Holiday_Schedule_Object contains a NULL value,
this property is also set to NULL.
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Table 37  Properties of the global controller zones objects (Continued)
Property w Type Example Remarks
aler-holiday-schedule- v BACtalkOptionalDev A reference to the schedule object that writes to
object ObjRef Aler_Holiday_Schedule_Input.
aler-event-schedule Array [n] of This array works exactly like a priority array and allows
-inputs BACnetPriorityValue up to [n] schedule objects to write weekly schedule
commands to the zone.
aler-event-schedule v Array [n] of An array that points to the schedule objects used for
-objects BACtalkOptionalDev event schedules.
ObjRef
priority-for-writing v Unsigned 13 Contains the priority at which commands are written to
the referenced properties:
Day_Night_Command_Reference,
Aler_Warmup_Command_Reference, and
Aler_Cooldown_Command_Reference.
The default is 13; acceptable range is 1-16.
present-value v BACtalkZoneState Occupied Alerton Enumerated type that reflects the current state of
the zone: Occupied, Unoccupied, Warmup, Cooldown,
or Tenant Override.
units v BACnetEngineering A value that indicates the unit of measure for all
Units temperatures in the zone object.
aler-persistence-rate v Unsigned 300 A value indicating the number of seconds between
refresh times for controlled command points in the zone:
occupied, warmup, and cooldown command points.
aler-refresh v BACnetPriorityValue Writes to this value refreshes all referenced properties.
This includes input and output values.
aler-refresh-rate v Unsigned 60 A value indicating when referenced data is old and
should be refreshed. If the data is accessed and it hasn't
been updated in the time (number of seconds) indicated
here, it is immediately refreshed.
Values are limited in the range of 10-900 seconds.
NOTE: Data is refreshed every 15 minutes minimum.
aler-optimum-start- v BACtalkOptimum An enumerated type indicating the algorithm used by
mode StartMode optimum start: None, Manual, or Automatic.
aler-maximum- Unsigned 240 A value representing the maximum number of minutes to
advance-time begin optimum start operations in advance of the next
scheduled occupied time. The default value is 240; valid
range is 1-1440.
aler-oa-temp-reference BACtalkDevObjProp The reference that indicates the outside air temperature
RefOrValue to use in optimum start calculations.
aler-oa-temp-value Real A real value as read from the aler-oa-temp-reference.
aler-humidity- BACtalkDevObjProp A value or reference that indicates the humidity value
reference RefOrValue used in optimum start calculations.
aler-humidity-value BACnetPriorityValue A value which is read from the aler-humidity-reference.
aler-oa-limit v Real 65.0 A real value used in optimum start calculations for
heating operations. The default value is 65.0.
aler-building-mass v Real 4.0 A real value that indicates the amount of desired
temperature change. Values are limited between 0-10.
aler-warmup-factor Real 1.0 A real value used in warmup calculations for a zone.

This value is adjusted each time warmup mode is
initiated. Valid range is 0-10. A O (zero) disables warmup
calculations.
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Table 37  Properties of the global controller zones objects (Continued)

Property w Type Example Remarks

aler-cooldown-factor Real 1.0 A real value used in cooldown calculations for a zone.
This value is adjusted each time cooldown mode is
initiated. Valid range is 0-10. A 0 (zero) disables
cooldown calculations.

aler-alt-warmup-factor Real An alternate value used for the warmup factor when the
zone was not occupied during the previous 24 hours. Set
to NULL to disable alternate warmup.

aler-alt-cooldown- Real An alternate value used for the cooldown factor when

factor the zone was not occupied during the previous 24 hours.
Set to NULL to disable alternate cooldown.

aler-tuning-factor Real A real value that determines how aggressive the system
should self-tune the warmup and cooldown factors.

aler-cooling- Real A real value that indicates the rate (in degrees per hour)

temperature-rate that the cooldown mode is expected to change the
temperature of the zone when in manual optimum start
mode.

aler-heating- Real A real value that indicates the rate (in degrees per hour)

temperature-rate that the warmup mode is expected to change the
temperature of the zone when in manual optimum start
mode.

aler-occupied- BACnetBinaryPV active Active is written to this value when the zone is occupied.

command-value

aler-occupied-
command-reference

BACtalkDevObjProp
RefOrValue

If the zone is unoccupied or in warmup or cooldown
mode, Inactive is written to this value.

aler-warmup-
command-value

BACnetBinaryPV

Active is written to this value when the zone is in warmup
mode. Otherwise, Inactive is written.

command-value

aler-cooldown-
command-reference

BACtalkDevObjProp
RefOrValue

aler-warmup- BACtalkDevObjProp
command-reference RefOrValue
aler-cooldown- BACnetBinaryPV Active is written to this value when the zone is in

cooldown mode. Otherwise, Inactive is written.

aler-zone-temp-value

Real

aler-zone-temp-
reference

BACtalkDevObjProp
RefOrValue

Indicates the current zone temperature. The default is a
reference to AV101.

aler-occupied-heating-
setpoint-value

Real

aler-occupied-heating-
setpoint-reference

BACtalkDevObjProp
RefOrValue

The heating setpoint to use in optimum start
calculations.

aler-occupied-cooling-
setpoint-value

Real

aler-occupied-cooling-
setpoint-reference

BACtalkDevObjProp
RefOrValue

The cooling setpoint to use in optimum start calculations.

aler-tenant-override-

BACtalkDevObjProp

Indicates that the zone is in tenant override mode.

recipient

reference RefOrValue

aler-tenant-override- BACnetBinaryPV

value

aler-tenant-act- BACnetRecipient Indicates the device to which tenant override events are

sent. A NULL value prevents tenant override events from
being sent.
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Table 37

Properties of the global controller zones objects (Continued)

Property

w

Type

Example

Remarks

aler-diagnostics

CharacterString

A formatted character string indicating the current status
of the zone object and its operation.

description CharacterString A string of characters describing the zone.

zone-command-mode BACtalkZzoneComm Indicates whether it's a binary or multistate object.
andMode O=binary and 1=multistate.

zone-main-truth-table Array [3] of Indicates the value to be written to each of the three
BACtalkZoneTruth main output points for each of the four possible modes of
TableEntry operation. The array elements are mapped as follows.

Element 1= Defines the values written to aler-occupied-
command-reference.

Element 2= Defines the values written to aler-warmup-
command-reference.

Element 3= Defines the values written to aler-cooldown-
command-reference.

Even though each entry is the table is a
BACnetPriorityValue type, only Unsigned values may be
written to the table elements. In all cases, the zone
object writes values of the correct data type (unsigned
for multistate mode and BinaryPV in all other cases)
when sending commands.

If a property reference is NONE, then the corresponding
array element is ignored. It is good practice to write a
zero into the array element in this case.
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BACtalk VLCs

This section lists the objectsin aBACtalk VLC, followed by areference to the
properties of those objects. Use thislist to interpret the source and nature of
system data.

Notes

e The W column indicates whether the property iswritable. Properties
without a check mark in this column are read-only. Some items can only
be written to through special setup. These are checked as writable and
noted under Remarks.

* Inthe Example column, items in boldface always appear aslisted for
that item. For example, the object-type property of a device object will
always return the word “ Device” to the Envision for BACtalk display.

e The Type column indicates a BACnet datatype. Unsigned and Signed
indicate integer val ues, enumerated indicates an enumerated val ue tabl e;
other datatypes may exist.
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Objects in VLCs

Table 38 Objects in BACtalk VLCs

Object Function Range of Present Value | Remarks

Al (0-15) Associated with physical input | 0-4095 in counts Input setup and scaling done in VLC DDC or
terminals. Number of inputs VisualLogic. Al-1 corresponds to input terminal
varies with VLC model. IN-1, and so on.

AO (0-7) Physical analog output. 0-100 AO present-value property is the result of the

priority array.

AV (0-107) Real numbers not directly +3 x 1038 Six significant digits of resolution. All AVs are
associated with physical input used in RAM and backed up in Flash memory
terminals. Typically used for on loss of power.
seltpol'”t_s and intermediate IMPORTANT NOTE: In C3 VLCs, AVs 0-49
calculations. stored in VLC RAM, 50-89 stored in VLC

EEPROM, 90-106 reserved for Microset use.

Bl (0-15) Associated with physical input | ACTIVE or INACTIVE Bls correspond to the same input terminals as
terminals. Number of inputs Als. BI-1 corresponds to input terminal IN-1,
varies with VLC model. and so ON. The Bl turns ON when the

associated Al drops to a value in counts less
than or equal to 448. It reads OFF when the Al
rises to a value in counts greater than or equal
to 512. The BI does not change state while the
value is in the range 449-512.

BO (0-15) Physical binary output. ACTIVE or INACTIVE BO present-value property is the result of the

priority array.

BV (0-84) Binary value. ACTIVE or INACTIVE BV 0-63 are for general use. BV 64-84 are

reserved for Microset control.

Device Provides general information N/A
about device.

File O Provides information about the | N/A
DDC program file.

File 1 Provides information about the | N/A
DDC trap file.

Program 0 Provides information about N/A
DDC program execution.

Properties of the Al object
Table 39

Properties of the VLC Al object

Property w Type Example Remarks
description v Character string Return Air An editable description of the object’s location or
Temp function.
event-state Enumerated Normal.
object-identifier BACnet_ Object_ Al 5 This property consists of the object-type property and the
Identifier object instance, which is a numeric code that identifies
the object of interest.
object-name Character string Al 05
object-type Enumerated Al Indicates an analog input (Al) object.
out-of-service Boolean FALSE
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Table 39  Properties of the VLC Al object (Continued)
Property w Type Example Remarks
present-value v Real 72.3 Range of present-value goes from 0—4000 as input
voltage goes from 0-5.12VDC.
reliability BACnet_ Reliability | NO FAULT | Other possibilities are OVER RANGE, UNDER RANGE,
DETECTED | UNRELIABLE_OTHER.
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault =0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service =0
units Enumerated Deg F Indicates the unit of measure, in BACnet engineering
units, that the Al is expressed in.
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Properties of the AO object

Table 40 Properties of the VLC AO object
Property w Type Example Remarks
description v Character string Economizer | An editable description of the object’s location or
Damper function.
event-state Enumerated NORMAL
object-identifier BACnet_ Object_ AO 1 This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string AO 01
object-type Enumerated AO
out-of-service Boolean FALSE Options are TRUE or FALSE. If TRUE, the physical
output is de coupled from the AO and its present-value,
and internal DDC execution alone determines the status
of the physical output.
present-value v REAL 75 Valid values are real numbers in the range 0-100.
Values greater than 100 are interpreted as 100. When
commanded from a data display, values are actually
written to the priority array (see priority-array entry
herein) and read back from the present-value for
display.
priority-array BACnet <Array of A read-only array of prioritized values (1-16) controlling
PriorityArray BACnet the present-value, priority 1 having the highest priority.
Priority The value with the highest priority controls the present
Value> value. Possible values for priority array indexes are real
values or NULL. A NULL value indicates no command is
issued at that priority level.
reliability BACnet_ Reliability | NO FAULT | Other possibilities are OVER RANGE, UNDER RANGE,
DETECTED | UNRELIABLE_OTHER.
relinquish-default v REAL 0 Default value to be used for present-value property
when all priority-array indexes are NULL. Set up in DDC
or VisualLogic.
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault = 0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service =0
units v Enumerated % Indicates the unit of measure, in BACnet engineering
units, that the AO is expressed in. Set in VLC DDC or in
VisualLogic.
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Properties of the AV object

Table 41  Properties of the VLC AV object
Property w Type Example Remarks
description v Character string Static An editable description of the object’s location or
Pressure function.
Setpoint
event-state Enumerated NORMAL
object-identifier BACnet_Object_ AV 15 This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string AV 15
object-type Enumerated AV Indicates an analog value (AV) object.
out-of-service Boolean FALSE
present-value 4 Real 0.02 Real number in the range + 3 x 108 with six significant
digits of resolution.
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault =0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service =0
units 4 Enumerated % Indicates the unit of measure, in BACnet engineering
units, that the AV is expressed in. Set in VLC DDC or in
VisualLogic.
Properties of the Bl object
Table 42  Properties of the VLC BI object
Property w Type Example Remarks
description v Character string Fan Status An editable description of the object’s location or
function.
event-state Enumerated NORMAL
object-identifier BACnet_ Object_ Bl 10 This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string Bl 10
object-type Enumerated BI Indicates a binary input (BI) object.
out-of-service Boolean FALSE
polarity NORMAL
present-value v Logical state ACTIVE ACTIVE or INACTIVE.
reliability NO FAULT Not currently used in VLCs.
DETECTED
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault =0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service = 0
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Properties of the BO object

Table 43  Properties of the VLC BO object
Property w Type Example Remarks
description v Character string Fan Start/ An editable description of the object’s location or
Stop function.
event-state Enumerated Normal If the object does not support intrinsic reporting, the
value shall be NORMAL.
object-identifier BACnet_ Object_ BO1 This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string BO 01
object-type Enumerated BO
out-of-service Boolean FALSE Options are TRUE or FALSE. If TRUE, the physical
output is de coupled from the BO and its present-value,
and internal DDC execution alone determines the status
of the physical output.
present-value v Enumerated INACTIVE Either ACTIVE or INACTIVE. Note that a NULL value
can be written to the present-value on data displays, but
the value is actually written to a priority-array property.
The present-value is the result of the priority-array.
priority-array BACnet <Array of A read-only array of prioritized values (1-16) controlling
PriorityArray BACnet the present-value, priority 1 having the highest priority.
Priority The value with the highest priority controls the present
Value> value. Possible values for priority-array indexes are
ACTIVE, INACTIVE, or NULL. A NULL value indicates
no command is issued at that priority level.
reliability BACnet_ Reliability | NO FAULT | Other possibilities are OVER RANGE, UNDER RANGE,
DETECTED | UNRELIABLE_OTHER.
relinquish-default v Enumerated INACTIVE Default value used for present-value property when all
priority-array values are NULL. Set up in DDC or
VisualLogic.
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault = 0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service = 0
Properties of the BV object
Table 44  Properties of the VLC BV object
Property w Type Example Remarks
description v Character string Test Mode An editable description of the object’s location or
function.
event-state Enumerated Normal
object-identifier BACnet_ Object_ BV 20 This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string BV 20
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Table 44  Properties of the VLC BV object (Continued)
Property w Type Example Remarks
object-type Enumerated BV
out-of-service Boolean FALSE
present-value v Enumerated INACTIVE Either ACTIVE or INACTIVE.
status-flags Bit string Inalarm =0, | A four-position bit string that indicates the status of the
fault =0, object. If a status bit =1, that status is TRUE.
overridden =
0, out of
service = 0
Properties of the file object
Table 45  Properties of the VLC file object
Property w Type Example Remarks
archive v Boolean FALSE Indicates whether some sort of backup file has been
created (TRUE) or not (FALSE). Set manually.
description Character string Generic Data from program information in the DDC header.
Generic
v0011
file-access-method Enumerated stream
access
file-size Unsigned 6885 Size of the file, in bytes.
file-type Character string VLC DDC
Program File
modification-date Time Wednesday, | Date and time that the DDC file was downloaded to the
5/29/1997 VLC.
10:22:20:00
a
object-identifier BACnet_ Object_ file O This property consists of the object-type property and
Identifier the object instance, which is a numeric code that
identifies the object of interest.
object-name Character string VLC DDC
Program File
object-type Enumerated file
read-only Boolean TRUE
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Properties of the device object

Table 46  Properties of the VLC device object
Property w Type Example Remarks
APDU-timeout Unsigned 0 The time after transmission of an APDU until the
lack of a reply means it was assumed to be lost.
The APDU timeout value for this device in
milliseconds (1000 = 1 sec).
application-software- Character string BTI Controller V3.20 | Indicates the ROC version.
version
description v Character string Mechanical Room An editable description that identifies the
BTI device’s location or function.
device-address- List Inaccessible.
binding
firmware-revision Character string BACtalk BTI v3.2 Indicates the firmware version.
11/17/2002
local-date v Octet String Wednesday, 5/14/ Indicates date: day of the week, month/day/year.
2002
local-time v Time 10:15:56.00am Indicates the time stored in the device.
location Character string East Wing Indicates the physical location of the device.
max-APDU-length- Unsigned 206 The maximum message packet size that the
accepted device can handle.
max-info-frames Unsigned 1 Number of MS/TP messages the VLC will send
per token hold.
max-master Unsigned 127 The highest MS/TP MAC address the VLC will
attempt to pass the token to.
model-name Character string VLC Controller Assigned by the vendor to indicate the device
model.
number-of-APDU- Unsigned 0 The number of times a message will be resent
retries after it is assumed to be lost.
object-identifier BACnet_ Object_ Device 200 This property consists of the object-type property
Identifier and the device instance of the device of interest.
object-list Array An array whose elements list the object-identifier
properties of all objects the device supports.
object-name v Character string Device 200 No two devices are permitted to have the same
object name.
object-type Enumerated Device
protocol-conformance- Unsigned 3 Integer from 1-6 indicating the conformance
class class of the device. A device must support a
standardized set of services and object types to
claim a particular class conformance.
protocol-object-types- Bit string <Bit string> A bit string that indicates the BACnet object
supported types that reside in the device. A 1 indicates the
device is present.
protocol-services- Bit string <Bit string> A bit string that indicates the BACnet services
supported the device can process. A 1 indicates that
service is supported.
protocol-version Unsigned 1 Indicates the version of the BACnet protocol

supported by the device.
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Table 46  Properties of the VLC device object (Continued)

Property w Type Example Remarks

segmentation- Enumerated No segmentation VLCs do not support segmentation.

supported

system-status Enumerated Operational Other possible values are operational-read-only,
download-required, download-in-progress, non-
operational.

vendor-identifier Unsigned 18 A unigue code assigned by ASHRAE to the
manufacturer.

vendor-name Character string Alerton Indicates the device manufacturer.

Properties of the program object

Table 47  Properties of the VLC program object
Property w Type Example Remarks
description Character string Generic Generic Data from program information in DDC or in
V0011 P8223001 VisualLogic. Format is <rep> <job> <program
name> <revision> <displaynum>.
instance-of Character string Generic Generic Echoes the description property.
V0011 P8223001
object-identifier BACnet_ Object_ program O This property consists of the object-type property
Identifier and the object instance, which is a numeric code
that identifies the object of interest.
object-name Character string VLC DDC program
object-type Enumerated program
out-of-service Boolean FALSE
program-change v Enumerated READY One can use this property to manipulate the
Program State property. Doing this is not
recommended.
program-state Enumerated RUNNING Possible states include RUNNING, IDLE,

HALTED.

reliability

BACnet_ Reliability

no fault detected

Other possibilities are OVER RANGE, UNDER
RANGE, UNRELIABLE_OTHER.

status-flags

Bit string

In alarm = 0, fault =
0, overridden = 0,
out of service =0

A four-position bit string that indicates the status
of the object. If a status bit =1, that status is
TRUE.
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Scaling factors

Input scaling refersto the conversion of an electrical signal from an input deviceto
some useful range, whatever that rangeisfor your application: 0-100 %RH, 50-100
deg. F or 0-10 deg. C, -0.1to 0.1 inches WC for static air pressure, and so on.

There are three key elements at work during this conversion: the electrical signal,
the raw counts, and the scaled input value.

Analog input signalsto aVLC arefed into an analog-to-digital (A/D) converter in
the VLC. The A/D converts thisinto a binary number, which is the foundation for
the raw counts. Thisis necessary so the microprocessor and other components on
the VLC caninterpret the signal. Software in the VL C then convertsthe raw counts
to ausable range, what you see in Envision for BACtalk as the present-value of an
analog input (Al).

When setting up inputs from the Analog Input Setup tab of the Device Settings
dialog box in VisualLogic, choose " Scaled (Two Point)" from the Type drop-down
menu. The Two Point Scale Setup dialog box opens, enabling you to enter two mA
or voltage values along with the desired Al values.

Select "5.12V w/jumper or switch" for all Gend VL Csthat include an input jumper
or switch and select "5.12V no jumper or switch” for al Gen4 VLCs that do not
have an input jumper or switch. The input scaling utility automatically calculates
the correct values for zero and range.

The following Gend VLCs do not include an input jumper or switch:

VAV-SD VAVi-SD
VAV-DD VAV-DD7
VAV-SD2A VLC-660R
VLC-651R VLC-16160

The following Gend VL Cs have an input jumper or switch:

VLC-1188 VLC-853
VLC-550 VLC-1600
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DDC header file setups in VLC DDC 9

Each VL C has a header file with information about the VL C’s configuration and
addressing. The header is part of the DDC program.

Whenever a DDC sequenceis saved, downloaded, or read fromaVLC,
information in the DDC header is packaged with it. The DDC header contains
information about DDC files on the operator workstation, aswell as Al, AV, AO,
BO, and Microset Field Service mode configurations. You set up thisinformation
through the DDC Header menu in VLC DDC.

» To view the DDC Header menu

1. Make surethe device instance of the VLC you want to work with is
specified. Also confirm that you have read the DDC from the VL C so you
@ do not inadvertently overwrite an existing setup.

2. FromtheVLC DDC Main menu, choose F2 DDC, and then choose F2
Edit DDC Header.

Program Information screen

Note Datain the Program Information screen also appears and can be edited in
the Disk Files Screen.

The Program Information screen (F1 Program Information from the DDC Header
menu) gives you data about the currently viewed DDC file. Thisfileinformation
hel ps you identify the origin of the DDC file for troubleshooting. Use the mouse to
position the cursor in the field you want to change, press Enter, and then type the
settings you want according to the following guidelines.

Representative and Job The representative and job name under which the file
was saved on the operator workstation hard disk. You must have security to
modify, save, or send DDC files with a given representative and job name.

Program The file name (minus the file extension) of the DDC program when it
was saved to disk.

Revision A revision number for the DDC program, which is typically important
only for Alerton Standard DDC files. Thisrevision number can aso be used by any
DDC author to manage versions of custom DDC.

Display The display number associated with this DDC file.
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Al setup

The Analog Input Setup screen (F2 Al from the DDC Header menu) is where
you perform scaling options for Als. Use this screen to designate the type of
scaling you want to use for an input or the type of thermistor connected to the
input.

Universal inputs on VL Cs can be configured to accept avariety of input types.
You perform this configuration in the Al Setup screen of VLC DDC. Depending
on the application and VLC, the setup for an input will probably include the
configuration of DIP switches or jumpers on the VLC itself.

These setup factors affect the software count that results from a given electrical
input.

Setting the Al type and scaling factors Inthe Typefield of the Al Setup
screen, you can select one of the following:

» Counts Theraw count isused (infinitely great resistance, an open,
resultsin a count of 4095; no resistance, a short, results in a count of 0).

» Scaled Theraw input count isaffected by the value of zero and range
asindicated on-screen.

RawCount x Range

ScaledCount = Zero+ (4096)

e 10K Thermistor or 3K Thermistor Raw counts are automatically
converted to temperature.

Note SeetheVLC Ingtallation and Operations Guide (LTBT-TM-GEN4VLC)
for more detailed information and input scaling tables. Guidelines for setting up
pulse-type inputs is also provided.

Keep the following in mind:

» The zero and range options apply only to scaled input types. No
additional scaling isrequired for 3K ohm and 10k ohm thermistor Als.

» For any Al set up as athermistor, the input will be configured
automatically to degrees F or degrees C as appropriate for the selection
of English or Metric units.

» UseF10 to view setup parameters for additional inputs.

» The scaling options you select are saved with the DDC as part of the
DDC header.

Scaling example 1 A 0-10VDC pressure transducer with arange of 0”-4” water
column (WC) is used to measure duct static pressure. The value for rangeis
calculated asthe value of Al with aninput of 10VDC (input count = 4095) minus
the value of Al with aninput of OVDC (input count =0). Range = 4”. The value
for zero isthe value of Al whentheinputisO. Zero=0".

Scaling Example 2 A 4-20mA pressure transducer with a range of —0.25” to
0.25” WC is used to measure building pressure. The range is cal culated as the
variationin Al astheinput count goes from 800-4000 or 880-4000 depending on
the VLC type. See the VLCs Installation and Operations Guide (LTBT-TM-
GEN4VLC) for more information.
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In this example, however, the transducer output only goes down to 4mA, not
OmA. The challengeisto figure out what the pressure range would be if the
sensor output went all the way from OmA to 20mA. Since the 16mA change
from 4mA to 20mA corresponds to pressure range of 0.5" (0.25" to -0.25"
=0.5"), a20mA would theoretically correspond to a pressure range of 0.625"
(20/16 x 0.5). The value for range in this example is then equal to 0.625". To
calculate and enter valuesfor range, Al, and input at 20mA, 0.25” = zero + (4000
x 0.625)/4096. Zero isthen equal to -.375".

Using input filters VLCsuse a10-bit A/D converter, which is very responsive
to changes in electrical signals. This makes the inputs of the VL Cs extremely
sensitive to minute changes, which may or may not be desirable.

You can turn filtering ON and OFF by placing the cursor in the Filter field for an
Al and pressing Enter to toggle the value.

Thefilter calculation is performed every 0.1 seconds and is expressed as:

NewCount

FilteredCount = =

31 .
+ 32(PreV|ousCount>

CAUTION Do not filter any Microset/Microtouch inputs.

English/Metric Mode setup VLCs support English or metric units. Once set up
from the Al Setup screen in the DDC header, the VLC makes all of its
calculations and writes to the Envision for BACtalk displays and Microset

display.

Having the unit of measure specified in the DDC header enables DDC programs
to individually accommodate different measurement systems.

P To toggle between English and metric mode

1. Choose F2 Al from the DDC Header menu.
2. Position the cursor in the English/Metric Mode field.

3. Press Enter to change the mode.

Note For VAV controllers, the setting of the English/Metric Mode
field determines whether airflow is reported in cfm or Ips.

Units setup Unitsdo not affect calculations. They are included for reference
only, and to populate the Units property for the Al. Position the cursor in the
field, press Enter, and type the numerical 1D of the units you want to use. Before
you press Enter, press F4 to view a description of the current units. Press F5 to
view alist of al units and corresponding IDs.
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AV setup

BO setup

In the AV Setup screen (F3 AV from the DDC Header menu), you determine the
units property of al the AV objects present in the VLC. The units property has
no effect on the present-value of the AV. For most applications, it is unnecessary
to set up units unless you use the property on a display.

Note You can aso press Enter in the Unitsfield and type the engineering unit
code directly.

» To set up the units property of an AV

1. Fromthe VLC DDC main menu, choose F2 DDC, and then choose F2
Edit DDC Header from the DDC menu.

2. Choose F3-AV-Analog Values.

A list of AVsappears, each AV with a corresponding Unitsfield. In the
Unitsfield, theunit ID islisted.

Press F9 or F10 to view additional AVs.
Position the cursor in the Units field for the AV you want to configure.
Press F5 to view alist of engineering unit codes and descriptions.

Press F9 or F10 to view additional unit codes and descriptions.

N o o & W

Position the mouse pointer on the unit code you want to use and click
once.

Onthe AV Setup screen, the unit type you selected appears in the Units
field.

8. Repesat steps 4 thru 7 for each AV you want to configure.

In the BO Setup screen (F4 BO from the DDC Header menu), you configure two
important features for each BO—the relinquish-default and the out-of-service
property. The relinquish-default and out-of-service properties relate to the
priority-array.

Relinquish default The relinquish-default is the value sent to the BO when
commandsfor every level of its priority-array are NUL L—essentially, its normal
state when no command has been issued for the BO.

Optionsare ACTIVE (ON) and INACTIVE (OFF). Position the cursor in this
field for the BO you want to configure, and then press Enter to toggle between
ACTIVE and INACTIVE.

CAUTION Present—value will continue to represent the result of the priority-
array index when out-of-service is set to true.

Out-of-service The out-of-service flag determines whether the BO can be
commanded from an external device. If out-of-serviceis TRUE, only the
device'sinternal DDC controls the status of the BO, and the BO is decoupled
from its priority-array. If out-of-serviceis FALSE, the BO can be commanded
from throughout the BACnet system and its status is determined by the priority-
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AO setup

array. Position the cursor in the Out of Servicefield for the BO you want to
configure, and then press Enter to toggle between TRUE and FAL SE.

The AO Setup screen (F5 AO from the DDC Header menu) allows you to
configure the units, out-of-service property, and relinquish-default for AOs. The
relinquish-default and out-of-service properties relate to the priority-array.

Note Set the unitsproperty of the AO asyou do for AVs. See“AV setup” on
page 154 for details.

Relinquish-default and out-of-service These have the same function as for
BOs. However, for the relinquish-default, you specify a number from 0-100.

Microset Field Service mode custom codes

VL Cs enable you to set up custom field service codes for the Microset. Using
this feature, you can display and change the value of Al (read-only), Bl (read-
only), AV, BV, AO, and BO objects from the BACtalk Microset. You can set up
to 26 field service mode codes.

In Field Service mode, a series of two-character codes correspond to each object.
You select the objects to be displayed and choose the codes that identify them
using the Microset Field Service Mode Setup screen (F6 Microset Field Service
Mode Control Table from the DDC Header menu).

Entry ldentifiesthe entry and can’t be edited. In Field Service mode, entry O
appearsfirst, entry 25 appears last.

Display Code The two-digit code to be displayed at the Microset. Limited to
acceptable characters and must be two characters. Press F5 to view the list of
acceptable characters or use the following reference. Position the cursor in this
field, press Enter, and then type acceptable characters.

Table 48  Acceptable Microset Field Service mode characters

0 1 2
3 4 5
6 7 8
ga A b
C C d
E F g
h H i
J L n
o p r
u U y

a.The characters 9 and g are virtually indistinguishable on the Microset display.

Point ID Definesthe VLC data point whose value will be associated with the
display code. Al, BI, AO, BO, AV, and BV are acceptable point types. Position
the cursor in thisfield, press Enter, and then type an acceptable point type. Press
Enter again and type the point’s instance (for Al 1, type 1, for example). Make
sure the point you reference actually existsin the VLC.
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Writable Determines whether the value will be writable from the Microset
(YES) or read only (NO). Position the cursor in the field and press Enter to
toggle the value. Als and Bls are not writable.

Decimal Determines whether the Microset will show the value with a decimal
(YES) or without one (NO). Pasition the cursor in this field and press Enter to
toggle the value.

CAUTION TheBACtalk Microset displays OFF values as 0 and ON values as
.1. You must set the Decimal field to YES to view or change binary values at the
Microset.

Positive only Determines whether only positive values can be displayed (YES)
or negative values aswell (NO). Position the cursor in this field and press Enter
to toggle the value.

Setting parameters for a VAV airflow sensor

VAV controllers have a special screen in the VLC DDC program for setting up
airflow sensor parameters. In this configuration screen, you specify abox size, a
calibration factor, the point below which airflow should read zero (zero cutoff),
and the values of Al-8 and Al-10 (for dual duct VLCs), or Al-10 (for single duct
VLCs).

Note You can aso adjust the values for the hot duct and cold duct calibration
factors from the BACtalk Microset using the Microset Airflow Calibration
mode.

Thisis aone-time setup you perform for each VAV VLC; the setup is stored in
the VLC independently of DDC or header information. This configuration
affects the values that represent airflow for VAV VLCs.

Note The program units setting (English or metric) in the Analog Input Setup
screen (see “Al setup” on page 152) determines whether Alsreport airflow in
cfm or Ips, and whether temperatures are reported in degrees F or C.

» To set up airflow parameters for a VAV VLC

1. Make sureyou select the Device ID of the VLC you want to work with
in the Configuration screen. Also, choose F2 Read Fileto retrieve the
existing setup data from the VL C so you do not inadvertently overwrite
an existing setup.

2. Fromthe VLC DDC Main menu, choose F1 Configure.

3. From the Configuration menu, choose F3 VAV Flow Sensor.

The VAV Flow Sensor Setup screen appears with fields for entering a
box size, calibration factor, and velocity zero cutoff for both the cold

duct and the hot duct. For single-duct VAV controllers (SD), only the
cold duct information is used.

4. Position the cursor in the field you want to edit, press Enter, and then set
parameters according to the following guidelines.
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Box diameter The box diameter of the VAV box to be controlled by thisVLC.
Enter this valuein inches or centimeters as appropriate for English or metric
setup in the Al Setup screen (see “ Al setup” on page 152). Obtain box diameter
datafrom the VAV box manufacturer. The box diameter represents the round
duct equivalent diameter of the duct where the pressure pickup islocated.

Calibration factor Adjuststhe VLC airflow readings to match the specific VAV
box, airflow pickup, and conditions of an installation. Increasing the value of the
calibration factor will increase the value of the corresponding airflow (Al-8 for
hot duct flow, if applicable; Al-10 for cold duct flow).

The calibration factor for each duct should be adjusted until the corresponding
airflow matches the airflow measured using a balancing hood. The default value
for the calibration factor, 1.00, accounts for no pressure loss in the tubes.
Increase the calibration factor to compensate for tube loss.

Velocity zero cutoff Thisvalueisentered in percent of full airflow (0-100).
Airflows lower than the cutoff are reported as zero. This feature eliminates non-
zero airflow readings due to ambient fluctuations when the main fan is off.

» To send data to the VLC

*  When you finish, press F1 to send the VAV airflow setup
information to the VLC.
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