4 0
KIVIC

CONTROLS

Application Guide

Contents

General Information (All Output Configurations) .................. 3
Overview and General Installation..............cocvueeinininininininiininniinncnninnennenn, 4
Mounting Considerations ............cc.coevuereniiniiniinienininininenecenenene 4
Wiring Considerations.........ccocvvucnieninncnenninnicniininieneincneeneseeeneeenes 5
INPuUts aNd OULPULS ......eeeeuirieiiiiiiiiitcntiecnteec ettt ees e aessseeane 6
Connecting Standard INPUts .........coveveiiiniininniiniininieeneneee e 6
4-20 MA Current INPUL......eiiiiiiiiiiiniiiiiinrecieeeeecaneeesssneeeenes 7
Calibrating a (Temperature) SENSOr .........coceveereeninsiisirncnnecseisesssesessseesees 8
Filter Weight (Input “Smoothing”).........c..coovveieiiiiniiniininininicinnnncnnene 10
ConNECting OULPULS ....c..crveieineireiiiinriiicneinestestssesessseseeesesssessessessene 14
NEtWOrk WIrING «.ccveeviiiininniiniininiiniiiinicneinniniensennesnesneeseseessesnessessees 14
Ethernet/IP and MS/TP Network Connections ............ccoceeveerueerncnecnnennennes 14
MS/TP EOL (End-Of-Line) Termination ..........ccceeveervenenruensvenecsneneesnecnennes 15
MS/TP Network Wiring Principles.........ccocevevveriinnecninncnnenncnncnenncnnecnes 16
Configuration SCrEENS .........oeeieiiiiiiiiiiieieiceeee e 16
Custom Programming..........cceeeveneininnicninninnicninnninieneieeenesennees 17
L@ T 17
Viewing the Control Basic Programs ...........coccoveveivuensicnennnensecsensnessecnsenns 17
Modifying the Standard Control Basic Programs..........cccecuevirvucnerincnnennne 18
Custom Objects Restrictions/Recommendations.............ccoeveevecriuecnucnneen. 19
Programs During Upgrades and Factory Restores.............cccceeereenennennecnnnne 19

FlexStat™

BACnet Programmable Thermostats

Sample Custom Applications.......c.cocceveenirniinenninscnnenninncnincnesesecseesnees 20
Adding a Remote Temperature Sensor to an Input..........cccoceeeeeiieecnennes 20
Using Another Controller’s Sensors ............cocvevuevenienenineninienicncncnenne. 21
Displaying the Current Setpoint...........ccocueeevreniinensecnenninscnennenecnnenes 22
Displaying Outside Air Temperature..........coccovcevveeverreenensenseesensressecssenees 23
Displaying Other Objects..........coocuevvuirvuinsiriruinniinrecnninnncnnienscsseesssennnes 23
Mapping Analog Inputs or Outputs as Binary ..........ccecevcereensirscnnecncnnecnne 24
Motion Sensor Applications..........c..coevuenieniiniiniinininininenenncenan 24

CO, Sensors and DCV ...ttt ettt ss e e aese s 25
Principles of Operation ...........cciveeiinineininncniininecneeneneenee 25
CO, Sensor Calibration ..........c.coeeueeiienieninentenieeneeneesee e 26

Custom Web Graphics.........coiiiiieninninninniincnninninicnincnecssssscsssesssscesees 28

Hospitality and Locked User Interface Modes..........c.coeeeveevirsucneriensecnennncn. 29
Selecting Ul MOdes ..........cuuiiiieiiiiiiiiiiiiniieiicecrceneeenesenenenne 29
Reverting Ul Modes ...ttt 30
Resetting Hospitality Mode Setpoints to Defaults ..........ccoccevvevuevvucnnernnennee. 31
Programming Custom Text for Hospitality Mode..........c.ccoervvevuernrenernneneee 32

FlexStat (General) Specifications, design, and operationlare subject to change without notice. Application Guide, RevV



Motion/OCCUPANCY SENSOT......uuirvueiiruirieirsiiieinistinteeseessseesseessseessesssessaesane 33 BAC-1xx63/1xXX63 ApPlications.........cccovueevervinscninninncnenncnncsinnscneenes 51
Performance and Applications............ccouceiiiiciiiiniiniininininiciceeeennne 33 AHU (Air Handling Unit) ......ccooviiiiiiiiiiiiiiiiiiincicenesccnenesnennnns 51
Enabling/Disabling the Sensor and Override Time............ccceuvueernnennnnenee. 34 HPU (Heat PUump Unit) ....ccciiiiiiiiiiiiiiieniiieenecenenecssnsnenesnennens 52
Customizing the Motion Sensor and Override ..........coccceverruevecnucnrucsnennncnne 34 FCU (Fan Coil Unit), 2-Pipe.....ccccceruiriiiiruirniiiiirnienninseesnncncecsnscsssecnnne 54
Adding a Door Contact for Additional Control..............cocevveeeinenrucnennnenne 35 FCU (Fan Coil Unit), 4-Pipe.....cccccevirieinruirneinnuirnicnnninsncsnersnscsnseessacnne 55
Adding Remote Motion SENSOKS ........cceevvuiriicnnninnicnnirnsecnninneesseesssessaeees 36 RTU (ROOT TOP UNIt) eccueiriuiiininiriiininiiiniinnecnnutennncsnntesncsssesssesssesssacsene 56

BBt e BAC1XX36/1xxx36 Series (3 Relays and 6 Analog Outputs) 57

IMPOrtant NOUICES .....covcvuirririniiiiiiiiiiteectctetesteaesressessessessessessessesseesesnes 37 Bills of Materials (BAC-TXX36/TXXX36)..ccvvvuuuucrvrmmusnermmmmsnsccnmmmssnecsnnnasssccninnsnee 58

AHU (Air Handling Unit)—Multiple H/C Options ........c.ccoeceevuiriuecnucnnnen. 58
BAC-1xx63/1xxx63 Series (6 Relays and 3 Analog Outputs) 38 FCU (Fan Coil Unit)—2 or 4 Pipe, Modulating................vcceemmerrrrrveeesnnnne 60

Bills of Materials (BAC-TXX63/TXXX03) . ccourrruueeeerrerreereereeersnrssesesrsssssessssssnene 39 Sequence of Operation (BAC-1XX36/TXXX36)....c.ccecerrersrersueserssessecssessaeseesnens 61
AHU (Air Handling Unit)—Modulating Heat and Modulating Cool........... 39 BAC-1xx36/1xxX36 COMMON FEAtUres.......c.coverruirienerrucnecsnensecssecsseneenes 61
HPU (Heat Pump Unit)—1 or 2 Compressors w/ Aux. & Emergency Heat.40 BAC-1xx36/1xxx36 Series Applications.........ccccovuevvevervucnrecsensncnecnnennennes 61
RTU (Roof Top Unit)—T1 or 2 Heat and 1 or 2 Coo0l........ccceevvuervuirnuernuncnane 40 AHU (Air Handling Unit) .....cocvevniiiiinninnninninnncnnicnncnnncnnnecsnesnneesnnes 61
FCU (Fan Coil Unit)—2 or 4 Pipe, Modulating or 2 Position...................... 41 Staged Heating and Cooling Parameters..........cc.ccoeuevveerruernecnsnecnsncnnnenns 62

Sequence of Operation (BAC-T1XX63/TXXX63)...ccccerueererserseesserssessenssessacseessens 42 ECONOMUZEE CONIOL auueueeereiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeesssssssssssssesssssssssssseseenes 63
FlexStat (All Models) COMMON FEALUFES.........cevreereeneeiererneeeeeeeeeneeeeeeeesnnens 42 DehumMIdIfICATION vuueeeeeeeeeeeeiiirierieiieereeeeeeeeeeeeeaneereeeseessesssessssssssssssssssssnes 63

Space Temperature Setpoints and Modes.............coccevveverncnecirennucnecnens 42 FCU (Fan Coil Unit), 2-Pipe......ccccereriririrnenrucnensnenicneisucsecssessneseessenns 64
OCCUPANCY MOMES......ccruiiiriiniiiniiiniiininieiistesatsstesaessssessasssssssssssesses 43 FCU (Fan Coil Unit), 4-Pipe....cccccceruirieinruirneinnuinnicnnninsnennnenesecsnenssacnne 65
OptMUM STArt ...coeiiiiniiiiiiiiiiieiiiireeereessnreessssseesssssseees 44 BAC-1xx30 Series (3 Relays and 0 Analog Outputs) 66
Standby Mode ........cuuivuiiiiiniiiiiiniiiniinitie e 44
Fan Control......ouciiiineeiinnuiniiniinicnieincsecscsscstesseseesssssssssessesssene 45 Bills of Materials (BAC-TXX30) coooovvvvversesssninisssssssinnssssss s 67
Sensor 2 (Fan Status or Discharge Air Temp) ......cccccevevernucnsecsensecnecnnens 45 AHU (Air Handling Unit)—1 Heat and T CoOl.....ccuuucvmimmccrininnnccrinnnnee 67
ECONOMIZET ..u.cveviniininniiniiieintitetcssessessessessessessessessessessessesssssesnsssssssen 45 Cooling Unit—T COOL..vvvvrrssssmriiiisssssiinisissss s 67
DCV (Demand Controlled Ventilation)—General Information .............. 46 Heating Unit—1 Heat .......ccccoveivuiineiniuiiniinniiiniinnicnninnnecsnnecnsecsnnecseenne 67
DCV—Basic Configuration..........ccocceeveerruerneinsuirnsucnniessncnnecnsecsneessecnne 47 e R 67
DCV—Standard CONfIUFATION w.veveeessseeeeeeessessssoeeeeessessssseeeesssssssseeeee 47 Sequence of Operation (BAC-1XX30) ....cccceeverruenrersucssenssensuesessessecssessaeseessees 68
DCV—Advanced CONfIGUIAtIoN ........cc.eervmseerssmssessssssessssssssssssssseses 88 INAEX . vereeereereeeeeeeeseseesssesessesesasessssssesessssassssesssasasessssasessesass 69
Dehumidification ........ccoeivuiiecninnininniiicniiinceeneee e 50
Humidification (BAC-1x136 and BAC-1xx136 Only)........cccceeuerrveruernnenne 50
Staged Heating and Cooling Parameters.......coeeeeeeeeeeencrencennccenncennceennnns 51 NOTE: The material in this document is for information purposes
User Interface Display Backlight ........c.cceeueeeurverecurrenenernceennesesneneencnnes 51 only. The contents and the product it describes are subject to
change without notice.
FlexStat (General) 2 Application Guide, RevV



General Information
(All Output Configurations)

This document gives wiring details, schematics of sample applications
(including bills of material with KMC Controls products), and other
related information for the award-winning FlexStat. This document is
divided into:

¢ This general information section

¢ A section specific to the BAC-1xx63 and BAC-1xxx63 series (with 6
relays and 3 analog outputs)

¢ A section specific to the BAC-1xx36 and BAC-1xxx36 series (with 3
relays and 6 analog outputs)

* A section specific to the BAC-1xx30 series (with 3 relays and 0 analog

outputs—no BAC-1xxx30 series is offered)

Models with the extra number have three additional inputs and op-
tions for CO, sensing (BAC-13xxxx and BAC-14xxxx) and IP network
connections (BAC-1xxxxxE).

NOTE: For specific to the BAC-120063CW-ZEC zoning FlexStat, see its
data sheet and installation guide.

FlexStat (General)

BAC-1xxxx or

BAC-12xxXx BAC-13xxxx and

. BAC-14xxxx
FlexStat without ;
FlexStat with CO
CO, Sensor 2
Sensor

NOTE: For specifications on the (six-external-input models), see the
BAC-12xxxx/13xxxx/14xxxx Series FlexStat Data Sheet (914-
035-01). For specifications on the older BAC-10000 Series Flex-
Stats (with only three external inputs and no Ethernet or CO,
options), see the data sheet (913-035-01) for that series.

Application Guide, RevV


https://www.kmccontrols.com/component/kmcproducts/?view=product&alias=bac-120063cw-zec
http://www.kmccontrols.com/component/kmcproducts/?view=product&alias=bac-120036c
http://www.kmccontrols.com/ds/BAC-10063C
http://www.kmccontrols.com/ds/BAC-10063C

Overview and General Installation m=

This document gives wiring details, schematics of sample applications
(including bills of material with KMC Controls products), and other
related information.

Communication with Other BACnet Net-
work Devices and Remote Monitoring

>
Optional
Temperature CO, Humidity,
Sensing iL ((‘\\ Motion,
and CO,
Sensing
Applications
* AHU
6 Analog ' 9 (Total) e FCU
Inputs H Analog e HPU
for Other H and Relay e RTU
Sensors or fé Outputs
Contacts é;:
//”””"4 a
K @
24 Volts AC Quick (Temporary) Network Access
Power

Through Computer Data Port

Overview

Wire the FlexStat to the desired equipment (see below for general pur-
pose wiring and switch configuration) and select the relevant program

from the (Advanced) Application submenu of the Advanced Menu and
other appropriate menus.

For general mounting and connection details, including network wir-
ing, EOL termination, power connections, input/output connections,

pull-up resistor switch settings, see the relevant FlexStat Installation
Guide.

For configuration, operation, and troubleshooting information, see the
FlexStat Operation Guide.

FlexStat (General)

Mounting Considerations mmm

FlexStats must NOT be:

* Mounted on an exterior wall.

* Mounted on or near a large thermal mass (e.g., concrete block wall).
¢ Blocked from normal air circulation by obstructions.

¢ Exposed to heat sources (e.g., lights, computers, copiers, or coffee
makers) or to sunlight (at any time of the day).

¢ Exposed to drafts from windows, diffusers, or returns.

* Exposed to air flow through the conduit (from leaks in plenum

ducts) —put plumber’s putty or similar material inside the conduit to
block air flow.

¢ Mounted on the wrong backplate (see below).

A CAUTION

To avoid damaging multiple FlexStats, do NOT attempt to install a
BAC-12xxxx FlexStat on an older BAC-10000 series backplate! The
older backplate must be replaced.

(Discontinued)
BAC-10000 Series
Backplate

BAC-12xxxx
Backplate

BAC-13xxxx/T4xxxx
Backplate
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The original BAC-10000 series FlexStats (discontinued in August 2013)
had three external inputs. Newer BAC-12xxxx/13xxxx/14xxxx FlexStats
have six external inputs and are not compatible with the older BAC-
10000 series backplates.

BAC-12xxxx FlexStats (with extra pins) can be (improperly) plugged into
a BAC-10000 series backplate, resulting in the power, inputs, and MS/
TP communications connections being mismatched. In such a case, that
FlexStat will be damaged and possibly the MS/TP communications
circuitry of other FlexStats on the same MS/TP network! Even after re-
placing the backplate and installing a new FlexStat, other FlexStats on
the network might no longer communicate properly on the network!

BAC-13xxxx/14xxxx CO, FlexStats have a larger backplate with horizon-
tal instead of vertical terminals. These FlexStats are unlikely to be acci-
dentally forced onto a wrong backplate.

When replacing a BAC-10000 series FlexStat with a BAC-
12xxxx/13xxxx/14xxxx FlexStat, replace the old backplate with the one
included with the new FlexStat.

FlexStat (General)

Wiring Considerations mmm

Because of the many connections (power, network, inputs, outputs, and
their respective grounds or switched commons), be sure wiring is well
planned before installation of conduit! See the respective model’s
installation guide for more details.

A CAUTION

To avoid damage from ground loops and other communication
issues in networked FlexStats, correct phasing on network and
power connections on ALL the networked controllers is critically
important.

¢ To prevent excessive voltage drop, use a conductor size that is
adequate for the wiring length! Allow plenty of “cushion” to allow
for transient peaks during startup.

* Make sure that conduit for all wiring has adequate diameter for all
necessary wiring. Using 1-inch conduit and junction boxes is recom-
mended!

* Use external junction boxes above the ceiling or in another conve-
nient location as needed to make connections that run to the Flex-
Stat’s junction box.

¢ Using multiple conductor wires for all inputs (e.g., six conductor)
and outputs (e.g., 12 conductor) is recommended. Grounds for all
the inputs can be combined on one wire.

NOTE: SC = Switched
(relay) Common

IP/Ethernet
Network

NOTE: IN1 and IN5-6 are (Gptional)
reserved for internal sensors Outputs
Inputs IN9 6 6 Analog 9

(Wiring s IN8|D @|GND 7-9
dependent on GND @ :5_.? @ Analog 8
application) N7|@ :‘% @| Analog7
MS/TP +B|@| | § ||@| Relays6
Network —A @ 3 'JEJ 3 @ SC 4-6
Inputs IN4|[@| | 5 || Relays
N3|Q| | 3 ||| Retays
GND(@| | 2 ||| Relay3
IN2|@D é @|sc1-3
Common/-/C|QD|: = 1 |@)]| Relay2
24VAC  pphase/mR|Q) Q| Relay 1

Terminal Blocks and (General) Connections
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Inputs and Outputs m——
Connecting Standard Inputs

Supported input devices include:

e Active 0-12 VDC devices

® Passive contacts

¢ 10K ohm thermistors (Type III or Type II can be selected using the
Inputs menu)

Unsupported input devices include:

¢ 1K ohm RTDs

¢ Directly connected 4-20 mA devices—but they can be connected as
voltage inputs across an external resistor (see below for information)

Passive input devices require pull-up resistors, which can be switched
on inside the thermostat. For passive input devices (e.g., switch contacts
and 10K ohm thermistors), set the pull-up switch on the back of the cir-
cuit board to the 10K position. For active voltage devices, set the switch
to the 0-12 VDC position.

Be sure pull-up resistor switches are set correctly. Having both pull-up
switches to the left can potentially result in oscillating readings that can
even affect other inputs. Having both to the right may result in readings
that are only about 1/4 the proper value.

NOTE: ALL the input pull-up resistor switches must be fully latched
in the correct positions. See the Connections and Wiring section
of the relevant FlexStat Installation Guide. A single incorrect
switch position may affect multiple inputs. All input switch-
es must be latched in either 10K Ohm or 0-12 VDC positions
even if no input is connected! Input switch pairs must never
have both switches set to the left or both to the right—if one
of the switch pairs is set to the left, for example, the other

must be set to the right (or vice versa).

NOTE: Analog inputs can be mapped as binary values in Control Basic
(using software). Set an analog voltage less than 0.5 VDC to

equal a binary Off state and an analog voltage of 0.5 to 12 VDC
to equal a binary On state. See Mapping Analog Inputs or Out-

puts as Binary on page 24.

FlexStat (General)

NOTE:

Input Pull-Up Switches

10K Q 0-12 v % . o
CH /T Switches
(o [ = ine OFF ON /[

— ) |[(w] |
— IN7 ] [Cm -
[
] IN4
% IN3
Pushed Left ]
Pushed Right\E] IN2

BAC-1xxxxx EOL and Pull-Up Resistor Switch Positions

Pushed Left Pushed Right

EoL= - P o
OFF ON .-~ g 2 10KQ 012V
Izl 1 Ijl 1 ,,,,,,,, I:l 3 ....................... Izl 3 Ijl 3
o I — (w4 |m 4

A, s IN2 =
fKQ ot2v S 10KQ 0-12V
e e Cals =18

(Older) BAC-1xxxx EOL and Pull-Up Resistor Switch Positions

See also the terminal illustrations for:

* BAC-1xx63/1xxx63 Series (6 Relays and 3 Analog Outputs) on page

38.

* BAC-1xx36/1xxx36 Series (3 Relays and 6 Analog Outputs) on page

57.

* BAC-1xx30 Series (3 Relays and 0 Analog Outputs) on page 66.
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4-20 mA Current Input

To use a 4-20 mA current input:

1. Connect an external 250 ohm resistor from input to ground. (Do not
install the resistor inside the FlexStat’s case since the heat generated
by the resistor may skew the temperature readings.) The resistor
converts the 4-20 mA current input to a 1-5 VDC voltage that can be
read by the thermostat’s analog-to-digital converter.

Inputs

@| N4

@I IN3
@| GND

@l N2

External 250 Ohm Resistor for 4-20 mA Current Inputs

4-20 ®—|
mA DC

®S | §250 ohms

NOTE: Custom programming is required

2. Set the corresponding pull-up switches to the 0-12 VDC position.

0-12V
[ m
(]

Input Pull-Up Switches Set to 0-12 VDC

FlexStat (General)

3. Using KMC Connect, TotalControl, or KMC Converge configure the

input device type for a suitable 4-20 mA source.

¢ KMC Connect v1.0.104 - Site: Mark - Technician Key Registered to MARK STUCKY @ KMC Controls (Licensed for Temporary Use Only)

View | Site
w A (2

Alarms  Trends

Applications
= B H

Network Alarm Cutput Resource Restore  MNew Table
Manager Menitor Bar  Window Manager Layout Wiew
Network Manager - X NM: BACnet (1) *
:‘j ﬂ 5 g [81663] Flex_BAC-141163CE [AI9] REMOTE CO2
; "a‘; Notification Service [4) 4 ||| Save Changes Refresh Expand All
¥ ﬁ Protocol Gateway Service (7) | ~  General Properties
L1 System Moniter (2)
- Trend Senvice (3) Object Instance
=[] BACnet (1) q Out Of Service
21 Metwork (local) - Uni
¥ t <
[ [81122] BAC-9311CE_Sum DbjEctiiame e i
[ [81123] BAC-9311CE_Sum REMOTE CO2 katspenMilliop
l‘_jl Li [81663] Flex_BAC-141163CE Present Value Minimum Present Value
¥ Analog Value Objects 746.67| Unsupported

i (& Binary Value Objects
| @ Calendar Objects
-z Event Enrollment Object
. @[ File Objects
! EEF Input Objects
: i-[@] [AI1] SPACE TEMP §
i-[@] [AI2] ALO2
(@] [AI3] ALO3
{2 [Al4] ALO4
- [3] [AIS] SPACE HUMIDI
i-[@] [AI7] ALO7
3] [A18] ALOZ
=
i-{@] [AIL0] SPACE CO2 §
-[2] [B16] CCC STATUS
| (& Loop Objects
i &5 Multistate Value Object

L4 Profile Name
Unsupported
Description

Remote CO2 sensor

Device Type

|co2 (0-2000 PPM 0-5v)

| COZ (0-2000 PPM 4-20 ma)
4| CO2 (0-2000PPM 0-5v)
J CUSTOM

— Dry Contact
Flow (0-3000 FPM 0-5 V)

Maximum Present Yalue
Unsupported

COV Increment

Resolution
Unsupported
Update Interval
Unsupported

Filter Weight
6

Output Window

Analog Input Configuration (in KMC Connect)
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Calibrating a (Temperature) Sensor

This section describes checking and calibrating the internal tempera-
ture sensor, but other analog sensors can be calibrated in an analogous
manner. For maximum accuracy, wait at least a half hour after initial
power-up before checking or performing calibration of the INTER-
NAL temperature sensor!

NOTE: Mounting location can greatly affect accuracy! See Mounting
Considerations on page 4. Other issues may affect tempera-
ture accuracy —see the Troubleshooting section in the FlexStat
Operation Guide.

NOTE: With firmware version R2.0.0.21 and later, a FlexStat’s tem-
perature reading starts out too “cold” and becomes “warmer”
until stabilizing at maximum accuracy. The difference is more
pronounced in the BAC-13xxxx/14xxxx CO2 models.

NOTE: With R2.0.0.13 and later firmware, Fahrenheit temperature
values on the display change in whole degree increments by
default, and Celsius values change in 0.5° increments. Chang-
ing the default No to Yes will show tenths of a degree values for
both scales. (This does not affect setpoint adjustments, which
are always in whole degree increments for Fahrenheit and half
degree increments for Celsius.) For calibration purposes, tem-
porarily changing the No to Yes for Show Temp Tenths may be
desirable.

i, MAIN MENU L
ABOUT - -
ADVANCED lli. ADVANCED e
LIMITS
ALl USER INTERFACE
A e Lo DISPLAY BLANKING: NO
ocy RESTART/RESTORE '
SECURITY INACTIVITY [SECS]: 60
“oalmalis ROTATION YALUES
SETPOINTS TREND LOBS
Ther ND
Tl g ey |[0DE: STANDARD

NOTE: For calibrating a BAC-14xxxx CO, sensor with gas, see CO2
Sensor Calibration on page 26.

FlexStat (General)

To CHECK space temperature calibration:

1. After an initial power-up, wait at least a half hour before calibrating
the FlexStat.

2. Carefully position an accurate thermometer or temperature probe
next to the FlexStat and (after sufficient time for the thermometer or
probe to stabilize) compare readings.

NOTE: Body heat can affect the temperature of the FlexStat and/or a
thermometer.

3. If there is an undesirable discrepancy, the space temperature calibra-
tion offset value of All (the internal space temperature sensor) can
be changed in the FlexStat menu or software (KMC Connect, TotalC-
ontrol, or KMC Converge).

The calculation is New FlexStat Offset = Existing FlexStat Offset + Meter
Temp — FlexStat Temp. For example, if the FlexStat is reading 1.1 degrees
too high, the New FlexStat Offset = [0 (Existing FlexStat Offset) + 75.1
(Meter Temp) — 76.2 (FlexStat Temp)] =-1.1.

To CALIBRATE the space sensor from the FlexStat MENU:

NOTE: In firmware versions before R1.3.0.4, Fahrenheit readings had a
default offset of 32. The method of temperature value calcula-
tion then changed, and the default offset is now 0.
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1. Press the Right arrow button until the Main Menu appears and
then navigate through the Advanced > Inputs > Space Temp Sensor
menus. (Enter a password as needed.)

To CALIBRATE the space sensor using SOFTWARE (KMC Connect,
TotalControl, or KMC Converge):

Navigate to the AI1 input object screen.
Right-click in the Present Value field.
Select Calibrate Present Value.

2. Push the Down button and Enter button to select the Calibration
Offset.

3. Use the Up and Down buttons to enter the appropriate offset value B he off !
(e.g., —2.1) and press the Enter button to save. nter the offset value.

Click Save Changes.

AR A

4. Press the Left button until the home screen appears.

FlexStat (General)

= KMC Connect v1.0.10.4 - Site: Mark - Technician Key Registered to MARK STUCKY @ KMC Controls (Licensed for Temporary Use Only)
aill. MAIN MENU T View | Site  Alarms  Trends  Applications
ABOUT = o 2 E B B
HDUHNEED Network Ala‘\m Output Resource Restore New Table
Manager Monitor Bar  Window Manager Layout View
ALARM . ADVANCED - i
ODRTE/TIME Network Manager v+ % | NM:BAChet (D + % |[Resource
ocy / APPLICATION 3E e [B1663] Flex_BAC-141163CE [AI1] SPACETEMP SENSOR &
CB PROGRAMS tification Service (4 ~ ||| SaveChanges Refresh Expand All &
SCHEDULE e =0 e
COMMUMICRET . INPUTS o tocol Gateway Service (7) |+ General Properties = ||| 22 &
SETPOINTS |cn2 SENSOR ram em Moo 2 3e 8
1: SPHCE TEMP, End Service (3) Object Instance B G
Cnet (1) Out OF =B D
DATE/TIME |5, piSCH AIR TEMP Moo o N o e o
DEWVICE [ [81122] BAC-9211CE Summit 3 > . B H
lHPUTS 3: MIXED HIE SPHCE TEHP SENSUR Li [81123] BAC-9311CE_Summitd5 PACE TEMP SENSOR Degrees F - ey
. [ 151663] Flex BAC-141163CE Present Value Minimum Present Value BB L
4: OUTSIDE RypLyE: 74.5° F 5 @y Amiog Value Objcts 7 Wit 2 M
5: SPRACE HU CAL. OFFSET: m EHEgr Binary Value Objects r— Calibrate Present Value ’ a5t
=. REMOTE S % Calendar Objects R o cov v Iga
= OUT-0F5ERVICE: FRLSE - Event Enrollment Objects — . Calibration Vale =3 ®
8_ F" ns B File Objects Description COVIner] @
e EHEgr Input Objects ral space temperature sensor - Calibration Value g
E3] 1411] SPACE TEMP SENSOR | e | i
B [A] ALO2 =|  Unsupp @
[l 1A ALO2 s :
B 1411 ALO4 Device Type Update =
3] [AT5] SPACE HUMIDITY SEREIRION Unsupp m
Bl (A7) ALY Termination Filter Weight =
[2] (A1) ALO8 Unsupported [ - R
[3] [AI9] REMOTE CO2 ‘ ,
[S] [AT101 SPACE CO2 SENSOR EeontiAla D
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Filter Weight (Input “Smoothing”)
Introduction

Filter Weight smooths (dampens) input value readings, reducing sensi-
tivity to signal noise and temperature spikes. Smaller filter weight val-
ues (more sensitive) cause the sensor readings to react more quickly to
sudden changes, and larger values (more stable) cause sensor readings
to react more slowly to sudden changes or noise. (See Response Time
Examples on page 12.)

Filter Weight values can be changed from the defaults in the FlexStat
menu (in firmware version R2.0.0.21 or later) or in KMC Connect, To-
talControl, or KMC Converge.

INPUTS
1: SPACE TEMP
: DISCH RIR TER S5PACE TEMP SENSOR
: MIXED RIR TE|VRLUE: 74.0°F
- OUTSIODE RiR 1 CHL. OFFSET: 0.0
: SPACE HUMIp| OUT-OF-5ERVICE: FALSE
. REMOTE SPRM FILTER WEIGHT: [
: Ri__08

B o= G B WY

Network Manager v + %| | NM:BACnet (1) % * % ||Res

==t [81663] Flex_BAC-141163CE [AI1] SPACE TEMP SENSOR 2

tification Service (4) ||| Save Changes Refresh Expand All
tocol Gateway Service (7)
stem Monitor (2)
gnd Service (3) Object Instance
Cret (1) 1]
Network (lecal)
[] [81122] BAC-9311CE_Summit
L_' [81123] BAC-9311CE_Summit43
l:' [81663] Flex_BAC-141163CE
-[EZ Analog Value Objects 74 47,
[ [ Binary Value Objects

~  General Properties
|

Out Of Service

m

Object Name Units

SPACE TEMP SENSOR Degrees F -

Present Value Minimum Present Value

Unsupported
Profile Name Maximurm Present Value
[ [ Calendar Objects

Unsupported Unsupported

{5 Event Enrollment Objects

B File Objects Description COV Increment

= Input Objects Integral space temperature sensor - 1
s pace Tevp sson |
(=] [A12] ALO2
(=] [AI2] ALO3
(=] [A14] ALO4
[2] [AIS] SPACE HUMIDITY

1

1

Resolution

Unsupported
Device Type
SENSIRION

[B] (A7) ALO7 Termination
[=] [a18] AL OB
[=] [A19] REMOTE CO2 bl
[=] [AT10] SPACE COZ SENSOR
[=] [BI6] OCC STATUS

+E Loop Objects

[ Multistate Value Objects

[#-[ Notification Objects

Unsupported

| v Event/Alarm Properties

|~ Status Properties

Output Window

[ Errors 1[4, Warnings ][ m

1
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Areas subject to sudden swings of temperature from factors such as
door openings and closings may benefit from adjusting the filter weight.
Temporarily reducing filter weight may also be helpful for some diag-
nostic or commissioning purposes (but the defaults should be restored
for normal operation). Although knowing “what’s under the hood” is
not necessary for adjusting filter weight, this section gives a brief de-
scription of the sophisticated processing involved, followed by addition-
al details and examples.

After the analog sensor signal is converted to a digital value, the value is
processed through two types of filtering, and the resulting value is ap-
propriately scaled. Additional details are:

1. After the Analog-to-Digital Converter (ADC) converts the voltage
to a digital value, the first stage of filtering is a five-sample median
filter. (See Median Filter on page 10.)

2. The second stage of filtering is a first-order Infinite Impulse Re-
sponse (IIR) filter, using a factor that is calculated based on the filter
weight. (See Infinite Impulse Response (IIR) Filter on page 11.)

3. The final displayed temperature value is calculated using the voltage
scalar, multiplier, and offset. (See Final Scaling on page 12.)

NOTE: These details are specific to the FlexStat, but the general filter
weight principles apply to all digital controllers from KMC
Controls.

Median Filter

The first stage of filtering is a five-sample median filter, which is de-
signed to discard fast, false, extreme values caused by glitches, such as
transient spikes, digital noise, and quantization outliers.

The firmware reads a 16-bit A/D sample every 250 milliseconds. The
device remembers the last five Analog-to-Digital Converter samples,
sorts them lowest to highest, and picks the sample in the middle. This

is the median value. When the next sample is taken, the oldest sample
of the previous five samples is removed from the buffer, and the new
sample is added. The sort is done again, and the median sample is used.
See Median Filter Process on page 11.
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47023
\ 47549
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47241 47137
47040 47241
Median Oldest

47023

\' 47137
Value to IIR 47241

" 47403 °
47241

47549

Median Filter Process

In this example, the five-sample buffer already has five samples. The
ADC sees a 2.17 V signal, and converts this to a digital value of 47403
(due to the 16-bit A/D conversion and the 3.0 VDC reference in the Flex-
Stat). The oldest of the five samples (47040) is dropped out the bottom,
and the new sample is placed on top of the buffer. After a low-to-high
sort, the value 47241 is found in the middle, and the median filter output
is then 47241. (This value of 47241 happened to be the oldest of the five
current samples in this case.)

Then a new sample is read and digitized by the ADC (47342, for exam-
ple). Since 47241 was the oldest value, it drops out and 47342 is placed
on the top. When the sort is done again, a new median value is selected
(which happens to be 47342 in this case).

The median filter uses a “sliding window in time.” The FlexStat’s five-
sample window represents 1250 milliseconds in time. One end of the
window is always the current time, and the window “slides” to keep
up with the current time. A sample that is older than 1250 milliseconds,
slides outside of the window and is forgotten.

FlexStat (General) 11

Infinite Impulse Response (IIR) Filter

The second stage in filtering calculates how quickly to respond to tem-
perature changes. This stage is technically a first-order IIR, which is used
as a low-pass filter. It calculates the new value based on the old input
value plus the current input value, with the old value and the current
value each being multiplied by a different weight factor.

Unlike the median filter, the IIR filter does not have a “window.” Rather,
a weighted factor determines how much the current input will affect the
filter’s output. For the FlexStat, this factor is selectable between eight dif-
ferent values, ranging from 0.78 to 100.0%:

Filter Weight
Selected Value Factor (a) Percentage

0 1 100
1 1/2 50
2 1/4 25
3 1/8 12
4 1/16 6.25
5 1/32 3.125

6 (Default) 1/64 1.5625
7 1/128 0.78125

The Filter Weight factor uses the equation:
yn = (l_a)yn—l + axn
Where:

* x isthe current sample from the median filter, which is the
input to the IIR filter

* y is the current output of the IIR filter
e y ,isthe previous output of the IIR filter

* ais the Filter Weight factor from the table (the Filter Weight's
default selected value is 6, or a factor of 1/64, or 1.5625%)
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In the median filter example above, the value of our first cycle of the
median filter was 47241. If the IIR filter had a value of 47239.7329 in

its previous calculation, and the filter weight is 6, then when the new
median filter output of 47241 is calculated, the new IIR filter’s value is:
47239.7527 = (1-1/64)47239.7329 + 47241(1/64). In this example, a value of
47239.7527 comes out of the IIR filter.

Final Scaling

After the filtering is done, the firmware determines the voltage scalar
(which may be a device table lookup), does the multiplier, and finally
adds the offset to make the final value from the input.

If a device table is configured for the input, the firmware uses the
output of the IIR as an index into the table (with some interpolation).
Device tables have only 128 values, which means the index into the table
ranges 1-128. The output of the IIR filter ranges between 0-65536. The
firmware uses the Device Tables as follows:

1. Divide the current IIR value by 512 (called decimation).

2. Truncate this to use as an index into the Device Table (but remem-
bering the remainder). In the example, 47239.7527/512 = 92 with a
remainder of 0.265142.

3. Add one to the whole part (92 + 1 = 93) because the IIR values start at
0 but the table indices start at 1.

4. 1If this is a Type II thermistor table, the value in the table at index 93
is 4.879391.

5. To interpolate, go to the next table value, which is index 94, and get
its value (4.094612).

6. Calculate the difference between these two table values (—0.784779)
and multiply this by the remainder in Step 2 (0.265142), which
equals —0.208078.

7. Add this to the first table value looked up in Step 4 (4.879391), which
equals 4.671313. This is the input’s value before the multiplier and
offset.

FlexStat (General)

If a device table is not being used, the input’s value depends on the
input pull-up switch position:

¢ For 10K Ohm: Input Value = 3*IIR/65535
¢ For 12 VDC: Input Value = 12¢]IR/65535

NOTE: The IIR value here is what came out as a result of the IIR filter-
ing, which is a digital value that goes up to 65535.

Whether the Input Value is from the Device Table or the simpler calcula-
tion, multiply it by the multiplier. From Step 7 (4.671313) of the example,
the multiplier is 1.8 (for Fahrenheit) and the result is 8.40836.

The last step is to add the offset, which is 32.0 for Fahrenheit. For the
example then, the temperature reading is 40.40836.

NOTE: Filtering out noise does not necessarily mean you are reading
the whole input and nothing but the input. If noise has a very
slow frequency component, for instance, an error will still be in
the input values reported even after filtering.

Response Time Examples

Adding a weighted factor to the current input in the IIR delays the re-
sponse in the output. The larger the Filter Weight value, the longer is the
delay as shown in Response to Door Opening and Closing on page 13.
In this example, a heated shop with a large door is being maintained at
a comfortable level. The door opens, allowing cold outside air in. After
about a minute, the door closes.

In Response to FlexStat Reset and Rapid Random Signal Noise on page
13., extreme, rapid, random noise from a wiring problem affects the
signal. (In this case, smoothing out the noise is helpful, but it does not
necessarily mean you are reading the whole input and nothing but the
input.) Time delay is also shown in the responses after the reset (at 0).
Larger filtering values (with slower responses) might appear to be a
problem after the reset, but room temperature would never jump instan-
taneously from 0° to 70° in real life. Hence, wide discrepancies from true
temperature are not a filter weight issue in normal operation.
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Response to FlexStat Reset and Rapid Random Signal Noise

13

NOTE:

The vertical scale on the left rep-
resents 0-100% of the full scale of
the input. The bottom scale is time
in seconds. Lines representing
outputs are:

¢ Analog-to-Digital Converter
chip (ADC) in RED

e Median Filter in

¢ IR Filter with Filter Weight 1
in ORANGE

¢ IR Filter with Filter Weight 2
in

¢ IR Filter with Filter Weight 3
in BLUE

¢ IR Filter with Filter Weight 4
in CYAN

¢ IR Filter with Filter Weight 5
in PURPLE

¢ IR Filter with Filter Weight 6
(default) in GREEN

e IR Filter with Filter Weight 7
in BROWN
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Connecting Outputs

Connect the device under control between the desired output terminal
and the related SC (Switched Common for relays) or GND (Ground

for analog outputs) terminal. For each bank of three relays, there is one
Switched (relay) Common connection (in place of the GND terminal used
with analog outputs).

Do not attach a device that draws current exceeding the FlexStat’s

output capacity:

*  Maximum output current for individual ANALOG outputs is 20
mA @ 12 VDC (each).

* Max. output current is 1 A for individual RELAYS @ 24 VAC/VDC
or a total of 1.5 A per bank of 3 relays (relays 1-3 or 4-6).

For example, KMC REE-3111/3112 relays could be connected to the
analog outputs, but REE-3211/3221/3213 relays would exceed the Flex-
Stat’s analog output capacity (although the REE-3211 can be used with
the FlexStat’s internal relays).

FlexStat internal relays are NO, SPST (Form “A”). (To emulate binary
outputs with the analog outputs, set the output voltage to be either 0 or
12 VDC in Control Basic.)

| One Switched =53 _ |

i Common ﬁt‘—-@ Relay 3 (or 6/9)

! Connection ' SC 13 (or 4-6/7-9
! Per Bank of —— @ ( )
! Three Lo—:—-@ Relay 2 (or 5/8)

' Normally — =

| Open Relays t“‘"@ Relay 1 (or 4/7)

Switched (Relay) Common and Relays

A CAUTION

Relays are for Class-2 voltages (24 VAC) only. Do not connect line
voltage to the relays!

A CAUTION

Do not mistakenly connect 24 VAC to an analog output ground.
This is not the same as a relay’s switched common. See the
backplate’s terminal label for the correct terminal.

FlexStat (General)

Network Wiring s

A CAUTION

To avoid damage from ground loops and other communication
issues in networked FlexStats, correct phasing on MS/TP network
and power connections on ALL the networked controllers is
critically important.

Ethernet/IP and MS/TP Network Connections

For Ethernet or IP communications, plug an Ethernet cable into the
RJ-45 jack on the back of the FlexStat.

NOTE: SC = Switchegd
(relay) Common

NOTE: IN1 and IN5-6 are
reserved for internal sensors

Inputs

(Wiring is
depende
plication)

IN9
IN8
GND

MS/TP
Network

Inputs

IN2

24 VAC

Common/-/C
Phase/~/R

(Wiring Cutout in Backplate)

EREEEEREEREEEEREERN

(S8 ]]

IP/Ethernet

Network
(Optional)
Outputs
Analog 9
GND 7-9
Analog 8
Analog 7
Analog 6
GND 4-6
Analog 5
Analog 4
Relay 3
SC1-3
Relay 2
Relay 1

Ethernet and MS/TP Network Connectors
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For MS/TP (EIA-485) communications, connect the —A terminals in
parallel with all other —A terminals on the network and the +B terminals
in parallel with all other +B terminals. Connect the shields of the cable
together at each device. Use a wire nut or the S terminal in KMC BACnet
controllers. (FlexStats, however, do not have an S terminal.) Connect the
cable shield to a good earth ground at one end only.

NOTE: On other KMC controllers, the S terminal is provided as a con-
necting point for the shield. The terminal is not connected to
the ground of the controller. When connecting to controllers
from other manufacturers, verify the shield connection is not
connected to the controller’s ground.

EOL
FlexStat

Middle
—A FlexStats

EOL
FlexStat

Shield Wire Connected to Ground on One End Only

MS/TP Network, Shield, and Ground Connections

O \O
| | F

Off Off Off EOL On
MS/TP Network End-Of-Line Termination
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MS/TP EOL (End-Of-Line) Termination

The controllers/thermostats on the physical ends of an EIA-485 wiring
segment must have end-of-line termination installed for proper network
operation. If a FlexStat is at the physical end of the MS/TP network line,
set both the EOL termination switches to On (to the right/up) on the
back of the circuit board. If not on the end, ensure that both switches are

Off (left/down).

See the FlexStat Operation Guide for more configuration and operation

details.

Input Pull-Up Switches

10K Q 012V ] IN9
; — IN8
L]
Switch || IN7
Pushed
Right % IN4
Switch
Pushed % IN3
Left
L]
] IN2

EOL Switches
OFF ON [
m ] =

NOTE: EOL = End
Of Line of BACnet
MS/TP network.

NOTE: 10K Q inputs
are configurable for
Type Il or Type IlI
thermistors in
FlexStat's menu.

BAC-12xxxx EOL/Pull-Up Switch Positions

EB

F

-~ Pushed Down

e

0-12VDC

" Switch Pushed Up @

10K Ohm

g

o

i

JUo0

0000C D\

EOL
Switch

es

IN2

IN3

IN4

IN7 IN8 IN9

Input Pull-Up Switches

BAC-13xxxx/14xxxx Switch Positions
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MS/TP Network Wiring Principles

Use the following principles when connecting a controller to an MS/TP
network:

Use 18 gauge, twisted-pair, shielded cable with capacitance of no
more than about 50 picofarads per foot for all network wiring.
Belden cable model #82760 meets KMC requirements.

Connect the —A terminal in parallel with all other —A terminals. Con-
nect the +B terminal in parallel with all other +B terminals.

Connect the shields of the cable together at each controller. For KMC
BACnet controllers other than the FlexStat, use the S terminal. For
the FlexStat, use a wire nut.

Connect the shield to an earth ground at one end only.

To maintain communications in case of an open conductor on the
network cable, redundant wiring routed separately enhances reli-
ability.

Connect no more than 128 addressable BACnet master devices (total)
to one MS/TP network. The devices can be any mix of controllers or
routers. (Up to 127 slave devices can also be connected.)

Limiting the MS/TP network size to no more than about 60 BAC-

A1616BC, BAC-5800, BAC-7000, and FlexStat series controllers will
optimize network performance.

Use a KMC KMD-5575 repeater after every 31 MS/TP devices or if
the cable length exceeds 4,000 feet (1,220 meters). Generally, use no
more than four repeaters per MS/TP network. Do not connect the
cable shield to the circuit GND terminal on the KMD-5575. For each
network segment, connect the shields to a good earth ground at only
one end of the segment; tape back the shield ground at the other end.

Place a KMC KMD-5567 surge suppressor in the cable where it exits
a building.

See Application Note AN0404A, Planning BACnet Networks for addi-
tional information about installing controllers.

FlexStat (General)

Configuration Screens mmm

F MAIN MENU -
ROVANCED

ALARM

OATE /TIME

SCHEDULE

SETPOINTS

SYSTEM

Navigate the menus and change settings by pressing a combination of
buttons. Press the:

e Enter button to select and/or exit value editing.

¢ Up/Down button to move among entries (up/down lines).

* Left/Right button to move among value fields (left/right spaces).
* Left button to return to the Home screen.

NOTE: A log-in may be required to access menu items.

When prompted about a change (on any menu), press Right/Left to
select the desired choice and then Enter.

SAVE CHANGE?

iE no

NOTE: If & = appear at the top of the screen (such as in the Main
Menu), scroll up or down to see the rest of the menu’s off-

screen choices.

See the FlexStat Operation Guide for more configuration and
operation details.
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Custom Programming s

General

NOTE: Be sure to CAREFULLY READ ALL of the following Custom
Programming sections before attempting to custom program a
FlexStat!

NOTE: Customized programs are the responsibility of the user. KMC
Controls does not provide support for such programs.

The FlexStat has a library of built-in applications and options that are
configured through the FlexStat’s context-sensitive display. Beyond
these standard configurations, the following are samples of custom
changes that can be added to a FlexStat using KMC Connect, Total
Control, or KMC Converge.

NOTE: The FlexStat uses Next Generation Control Basic. For informa-
tion on using the software and Control Basic commands, see
the respective software Help system.

NOTE: If the custom program should automatically run after a restart,
Auto-Run should be set to True in the FlexStat menu or from
KMC Connect, TotalControl, or KMC Converge. See also the

Resetting the FlexStat section in the FlexStat Operation Guide!

i, CB Programs w PROGRAM #1
GLIIEE RUNNING SETPOINTS & MODES
PROGZ: RUNNING AUTO-RUN: TN
PROG3: RUNNING CHANGE: READY
PROG4: RUNNING STATE: RUNNING
PROGS: RUNNING HALT REASON: NORMAL
PROGE: HALTED HALT DESC:

PROG7: IOLE OUT OF SERVICE: FALSE

NOTE: For additional custom applications not covered in these sec-
tions, see KMC’s Digital Designer’s Guide (SP-022) and adapt
programs for other controllers for use in the FlexStat.

FlexStat (General)

Viewing the Control Basic Programs

FlexStat (read-only) programs 1 through 5 contain Control Basic code
for:

* Program 1: Setpoints and Modes

* Program 2: Fan Control

* Program 3: Valve and Staging Control
* Program 4: Damper Control

* Program 5: Safeties

Sample code in the five programs can be viewed in the Control Basic
Programs Reference document available on the KMC web site. Because
of firmware upgrades and differences between models, the program-
ming in any particular FlexStat may be different from the programming
shown in that document!

To examine the code in a particular FlexStat, copy the code and paste it
into a text editor. Use the search function to find all terms of interest.

NOTE: Customized programs are the responsibility of the user. KMC
Controls does not provide support for such programs.

Network Manager - R MM: BAChet (1) % T X ||Resource]
" @ [81663] Flex_141163CE 5
OmnE
[ [B1663] Flex_141163CE + || saveChanges Refresh Expand All
¥ Anzlog Value Objects v General Properties S
e -
¢ I binery Yalue Obiects & Control BASIC Editor
2 Calendar Objects | |
[ Event Enrollment Objects File Edit View [%¥Compile = Run (@ Halt = Unload [ Clear = Comment “2 Uncomment
[ File Objects Block Editer Enable Line Editor Advanced Qptions I Live Values
‘;u._?lnputcwects 1. REM (C) 2011 EMC CONTROLS, INC. - 7
i Loop Objechs 2, REM THE CONTENTS OF THIS PROGRAM IS THE PROPERTE i
B Multistate Value Objects ! o - - - —— . B U
Ao = 3, REM WHILE EVERY ATTEMPT HAS BEEN MADE TO ENSURE
[ Notification Cbjects
@ B Output Objects 4, REM INTENDED SEQUENCES OF OPERATION,
£ B Program Objects (Contral BASIC) 5. REM PROPER OPERATION RESTS WITH THE SY
= [PRG1] PROGRAM_1 6, REM
=] [PRG2] PROGRAM 2 7. REM
=] [PRG2] PROGRAM_3 8, REM
=] [PRG4] PROGRAM 4 9 REM
=] [PRGS] PROGRAM 5 10 mEM s
=] [PRGE] PROGRAM_6 " g—
= [PRG7] PROGRAM_7 22 - - R P— e e _
= IPRGB] PROGRAM S 12, REM CODE IS BASED ON POINT DEFS FILE R0.0.0.41 =3
= [PRGI] PROGRAM_O 13 REM CODE IS DESIGNED TO HAVE AT LEAST FW E2.0.0 - 4
/= [PRGLO] PROGRAM_10 14, REM PROGRAM 5: SAFETIES =
2 Schedule Objects 15, REM PROPER OPERATION RESTS WITH THE SYSTEM INST
B+ Table Objects 16
(7 Trend Log Objects 17 REM EXECUTE NO CODE IF IN TEST MODE
@ [811111] M Bldg Controller 10 TD mowl — 1 mupw Tam Ty el
[ (8111501 BAC-0001CE Summit it Wik el
[l [2628462] MStucky2
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Modifying the Standard Control Basic Programs
Programs 1 through 5 and 6 through 10

Control Basic programs 1 through 5 are used for built-in applications and
can NOT be modified directly. Programs 6 through 10 are empty and can
be used for additional programming. Using KMC Connect, TotalControl,
or KMC Converge, a program (1 through 5) can be copied, pasted into a
new program code object (6 through 10), edited, and run in place of the
original. (Although programs 1-5 cannot be edited, they can be halted and
set to not autorun after restart.)

Because programs are executed sequentially, if a program is copied
and modified, ALL of the following programs must also be copied
(even if they are not modified)! For example, if program 2 is copied
into program 6 and modified, then programs 3 through 5 (even if they

contain no modifications) must also be copied into programs 7 through

9. Then programs 2 through 5 are set to NOT autorun, programs 6
through 9 are set to autorun, and the FlexStat is restarted.

Program 1 Common Code and the User Interface

Program 1 interacts with the user interface (display and menus). If
Program 1 is copied and replaced, ensure that the common code (up to
the application branch code section) in Program 1 is running. Failure
to do so may disable one or more user interface functions.

In all models, the common code ends at nearly the bottom of the entire
code and is before the application lines (as relevant to the model):
AHU_CODE, FCU_2_PIPE_CODE, etc.

In firmware R1.3.0.8 and after, the branch code section is somewhere
around line 518 to 578 in BAC-1xxx63/1xx63, line 522 to 605 in BAC-
1xxx36/1xx36, or line 370 to 496 in BAC-1xx30 and comes after:

END COMMON CODE:
END

Searching for “COMMON” will quickly find the line. Earlier firmware
versions do not have this convenient flag.

In BAC-1xx63, firmware R1.3.0.4 and earlier, the branch code section is
somewhere around line 457 and looks similar to:

REM PERFORM APPROPRIATE SECTION OF CODE BASED ON
FLEXSTAT CONFIGURATION

FlexStat (General)

IF APP MAIN TYPE
GOTO AHU CODE

AHU THEN

ELSE IF APP MAIN TYPE = RTU THEN
GOTO RTU CODE
ELSE IF APP MAIN TYPE = FCU THEN

IF APP SUB TYPE PIPE2 THEN GOTO FCU 2 PIPE CODE
IF APP _SUB TYPE PIPE4 THEN GOTO FCU 4 PIPE CODE
ELSE IF APP MAIN TYPE HP THEN
GOTO HP_ CODE
ENDIF

In BAC-1xx36 firmware R1.3.0.4 and earlier, the branch code section
(ending the common code) is somewhere around line 511 and looks
similar to:

REM PERFORM APPROPRIATE SECTION OF CODE BASED ON
FLEXSTAT CONFIGURATION

IF APP MAIN TYPE = AHU THEN
GOTO AHU CODE

ELSE IF APP MAIN TYPE = FCU THEN
IF APP SUB TYPE = PIPE2 THEN GOTO FCU 2 PIPE CODE
IF APP SUB TYPE = PIPE4 THEN GOTO FCU 4 PIPE CODE

ENDIF
END

In a BAC-1xx30, firmware R1.3.0.4 and earlier, because there is nothing
specific to applications other than the AHU, there is no branch code
section. However, there is the AHU_ CODE label.

After the common code, the appropriate application specific section
should be copied, modified as necessary, and running as well.

NOTE: Customized programs are the responsibility of the user. KMC
Controls does not provide support for such programs.
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Custom Objects Restrictions/Recommendations

The following objects have predefined functions in the firmware and NOTE:
Control Basic. Do not attempt to reuse them for other purposes.

Analog Values (AV) 1-78 (KMC recommends reserving 1-80)
Binary Values (BV) 1-40 (KMC recommends reserving 1-50)

Multi State Values (MSV) 1-15 (KMC recommends reserving 1-20)
PID Loops (LOOP) 1-6

Control Basic Programs (PRG) 1-5

Trend Logs (TL) 1-3

Event Enrollments (EE) 1-5

Notification Class (NC) 1

NOTE:

As a best practice when custom programming with new objects, start
with the highest numbered available object (e.g., AV150) and work
down (AV149, AV148, AV147, etc.) as you use them.

NOTE: This object list may be expanded in future releases of firmware.

NOTE: To see a list of objects and their usage in various applica-

tions, download and install the KMC Standard Applications
package from the KMC web site and look at the relevant
BAC-1xxxx Point Definitions file.

NOTE: See also Viewing the Control Basic Programs on page 17.

NOTE: Customized programs are the responsibility of the user. KMC

Controls does not provide support for such programs.
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Programs During Upgrades and Factory Restores

If custom Control Basic programs are installed and a restore
to factory settings is performed, all factory programs are
restarted but all custom Control Basic programs are halted.
Change the state of each program by loading/running the pro-
gram from the CB Programs menu or software (KMC Connect,
TotalControl, or KMC Converge).

If custom Control Basic programs are installed and set to
autorun, whenever the firmware is updated, ALL (factory and
custom) programs are halted.

If custom Control Basic programs are installed but NOT set to
autorun, whenever the firmware is updated, factory programs
are restarted but any (manual) running custom programs are
halted at restart.

Change the state of each custom program by using the Update
Manager or loading/running each program from the CB Pro-
grams menu (or software).

UPDATE MANAGER
PROGARAM CONFIG ERROR

ENHBLE FACTORY: @i}

ENHABLE CUSTOM: NO
EDIT CB PROGRAMS
ODONE
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Sample Custom Applications m——
Adding a Remote Temperature Sensor to an Input

For space temperature, the FlexStat uses an internal sensor tied to Ana-
log Input #1. However, a thermistor can also be connected to one of the
extra inputs (2 though 4 and 7 through 9) as a remote room temperature
sensor. (Not all applications may have extra inputs available —see the
Sample Application sections.)

In the BAC-12xxxx/13xxxx/14xxxx FlexStats with six external inputs, the
Input 7 sensor (Al7) can be configured for a remote space temperature
sensor through the menus. Then space temperature can be configured
for onboard (internal AIl), remote (Al7), averaging of the two, the low-
est reading, or the highest reading.

" MRAIN MENU -

ABOUT

ADUANCED

ALARM

DATE /TIME

SCHEDULE [ ADUANCED -

SETPOINTS

SYSTEM |- pprocRAMS
COMMUNICRTION
DATE /TIME
::*Eput:gg APPLICATION
INFLUT>  |DEGREES SCALE: °F

APP: FAN COIL

OPT: 4-PIPE
ADDITIONAL SETUP

ROODITIDNAL SETUP
ODAMPER
FAN
HUMIDITY
MOTION SENSOR

OETIEIUGIES SENSOR S5ETUP

IN 2: NOT USED

IN 9: NOT USED

SPACE TEMP:
- IN 1 IS ONBOARD

- IN 7 IS REMOTE

STHGING
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In BAC-1xxxx FlexStats with only three external inputs, to have the
remote sensor’s value shown on the FlexStat display instead of the
internal sensor’s, do the following in KMC Connect, TotalControl, or
KMC Converge:

1. Configure the original space temperature AIl object to “Out Of
Service.”

2. Configure the input for the added room temperature sensor input.
(Type IlI is the default thermistor type for AI2-Al4 and AI7-AI9.)

3. Add the following Control Basic program. (In this example, the ap-
plication has input #2 open—use another input instead as needed.)

AIl = AI2
4. Restart the FlexStat.
Ngmcg]maggég = — ;:Tﬁ::;?cﬂr:x‘_(llll]H&SCE [AI1] SPACE TEMP SENSOR X il

[J [B1663]Flex_141163CE B
& Analog Value Objects

Save Changes Refresh Expand All

|+ General Properties =

i Qoo

Units

B [ Binary Value Objects

B[ Calendar Objects
7 Event Enrollment Objects
File Objects
(& Input Cbjects
&
[=l [A12] AT 02 L Present Value Minimum Present Value
Bl (A3 AL03 1 7428
[=] [a14] AT 04
[=] [AT5] SPACE HUMIDITY
[=l [A171 AL 07
[=] [a18] AL DB
[=] [AI9] REMOTE CO2
[@] [AI10] SPACE CO2 SENSOR
[=] [BI6] QCC STATUS
& Loop Objects
B Multistate Value Objects
B-(&r Notification Objects

Object Instance

B

Object Name

SPACE TEMP SENSOR Degrees F -

BB EE

Unsupported
Profile Name Maximum Present Value
Unsupported Unsupported

Description COVIncrement

Integral space temperature sensor

Resolution
Unsupported

De-.lcET)I'r:E .
To use a temperature sensor connected to another controller, see Using
Another Controller’s Sensors on page 21 and use additional code

to map the remote sensor’s present value to AI2 (or other appropriate
input).

(& Output Objects

It may take a minute before the remote temperature starts displaying
correctly. To calibrate the sensor, see Calibrating a (Temperature) Sensor
on page 8 and use the appropriate input.

NOTE: The Home screen can display temperatures from —99 to 999
(with firmware version R1.3.0.8 or later). Temperatures be-
tween -9.9 and 99.9 degrees can be (if enabled in the User Inter-
face menu) displayed with tenths of a degree.
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Using Another Controller’s Sensors

FlexStats can use sensors connected to remote controllers on the same
network. For example, an outside air temperature sensor is wired to AI3
of a different networked controller (not a FlexStat) with Device Instance
2010. This program polls the outside air temperature every minute and
assigns the value to AV23 in the local FlexStat.

1. In KMC Connect, TotalControl, or KMC Converge add the following
Control Basic program and configure it to auto-run:

IF INTERVAL( 0:01:00 ) THEN AV23@8
2. Restart the FlexStat.

NOTE:

2010.AI3

In FlexStats, an OAT sensor is connected to Al4, and Al4 is
mapped via Control Basic to AV23 for reference whenever the
OAT value is needed. The example above assumes the remote
sensor is connected to AI3 of a different model of controller.
For other types of sensor inputs, see the values in the chart
below.

FlexStat Sensors

Sensor Input
Al
Al5
AlTO
Al4
Al3

Al2

Mapped AV

AV40

AV22

AV78

AV23
(None, see below)

Space Temperature

Space Humidity
Space CO2
OAT
MAT
DAT or FST

(None, see below)

NOTE: It may take a minute or two before the remote temperature

starts displaying correctly.
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If the FlexStat does not have a mapped AV for a desired input (e.g.,
MAT), use the following approach instead. (The example below assumes
a mixed air temperature sensor is wired to AI5 of a different networked
controller with Device Instance 2010.)

1. In the local FlexStat, configure the original mixed air temperature
object AI3 to “Out Of Service” in KMC Connect, TotalControl, or
KMC Converge.

2. Add either one of the following Control Basic programs and config-
ure it to auto-run:
Code Example #1
IF INTERVAL( 0:01:00 ) THEN AI3 = 2010.AI5
Code Example #2
ALIAS( 2010, AI5, PV, MixedAirTemp, 0:01:00,
NONE )
AI3 = MixedAirTemp
3. Restart the FlexStat.
NOTE: Alias is a command used with the FlexStat, Building Controller
and all new Next Generation KMC BACnet controllers. See the
Help system in KMC Connect, TotalControl, or KMC Converge
for more information.
NOTE: Customized programs are the responsibility of the user. KMC
Controls does not provide support for such programs.
NOTE: For additional custom applications not covered in this section,

see KMC’s Digital Designer’s Guide (SP-022) and adapt pro-
grams for other controllers for use in the FlexStat.
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Displaying the Current Setpoint
Method 1

WED 11/19 3:20 PM
L I ) =y cooL: #
— 0 F
/b oce. €
I FAN: &
—J SET HUM: 43% RH

From the Home (temperature display) screen, press the Up or Down
arrow button ONCE to view the current setpoint. (Pressing it more than
once will change the setpoint and start the override mode.) The setpoint
will display for approximately ten seconds.

Method 2
WED 11/19 3:20 PM
L | “F cooL.  #
&F ? E occ: £
i — FAN: &
SETPOINT: 76° F )

At the lower right of the Home screen is a field that can potentially
display several object Present Values. To permanently display the
setpoint in this field, use KMC Connect, TotalControl, or KMC Converge
to do the following;:

T
Network Manager v+ X[ | NM:BAChet (1) % ¥ X |Resource
81663] Flex_BAC-141163CE [AV25] UI VALUE 4
Qe eI Fle R im &

[AV11] ECONENAB ||| Save Changes Refresh Expand All ® & &4

@ [AV12] STAGE DELA 4 General Properties | B BA

@] [Av13] FAN SHUTO B Bl

@] [avid) Av 14 Object Instance B Cy

@] [avis]Av1s A T Out OF Service BB DY

[AV16] OVERRIDETI |~ a . 8- HI

3] 1aviT AV 17 Object Name Relinguish Default & H

&) 1avis) Low umm ULVALUE 4 BB Jo

@] [Av19] AV 19 Present Value Write Priority Units B Lo

7’ [AV20] OCC COOLL 70.00 |9 Priority Nine - Degrees F - - M

(] [AV21] OCC HEATIN Profile Name H

@] [AV22] UIVALUE 1 g [0

[ [AV23] UIVALUE 2 Elig [8

@] [AV24] UTVALUE 2 Description g [2

ERf1Av25) UTVALUE 4 UL mapped value #4, <SETPOINT> Setpoint i 4]

@] [AV26] CURRENT M g [P

@] [Av27] UISETPT g [P

gl Ll 1)

1. Change AV25 Description to “UI mapped value #4, <SETPOINT>
Current Setpoint” and configure units for ° F (or ° C as needed).

FlexStat (General)

2. Write the following Control Basic program to assign the current set-
point present value (AV27) to AV25 and configure it to auto-run:
AV25 = AV27

3. Restart the FlexStat.

NOTE: If several readings (objects) are configured to show in the field,
the field will sequentially show each one. For models with
humidity sensors (which display HUM: xx%), changing AV22’s
description to “Ul mapped value #1, <HUMIDITY> space
humidity” will make the length and spacing of the alternating
setpoint and humidity objects display more consistently.

Method 3

>

When creating web graphics pages in TotalControl, AV27 (the current
setpoint) can be monitored and altered from a web page. See Custom
Web Graphics on page 28.

See also Displaying Outside Air Temperature on page 23 and Display-
ing Other Objects on page 23.
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Displaying Outside Air Temperature

At the bottom right of the Home screenis an | uen11/19 3:20 PM
area that can display several object Present e — s
. Nt " ™ °F coon
Values. In models with the built-in space { | - oce: €
relative humidity sensor, the relative humid- L FAN: A
ity is automatically displayed. The outside air m

temperature sensor can also be displayed (as-

suming a sensor is attached to Input #4 in AHU and RTU applications).
Firmware R2.0.0.9 and later makes it easy to show and hide relevant
rotation values from the Advanced > User Interface > Rotation Values
menu. See the FlexStat Operation Guide for more information

To display the outside air temperature in older firmware, use KMC
Connect, TotalControl, or KMC Converge to do the following;:

1. Open up Analog Value object AV23. The default description is “Ul
mapped value #2, <~OAT> outside air temp.”

2. Edit the object description by removing the ~ in front of OAT (and
optionally changing OAT to OUTSIDE).
3. Restart the FlexStat.

NOTE: If several readings (objects) are configured to show in the field,
the values will rotate about every five seconds.

Network Manager %

Ell=E
& [AVI1]ECONENAB =
¥ [AV12] STAGE DELA

¥ [AV13] FAN SHUTO
[AV14] AV_14 Object Instance

T [AVIS]AV_15 | |
[AV16] OVERRIDE I |
[AVIT] AV_17

[AV18] LOW LIMIT
[AV19] AV_19

[AV20] OCC COOLL

¥ [AV21] GCC HEATIN

¥ [AV22] UIVALUE 1

o ivzzs wvae 2

F [AV24] UIVALUE
¥ [av2s] urvaLuda
¥ [AV26] CURRENT

¥ [AV27] UISETPT
¥] [AV28] AV 28
=

NM: BACnet (1)

[81663] Flex_BAC-141163CE [AV23] UI VALUE 2 %

Save Changes Refresh Expand All

4 General Properties

Out Of Service

Object Name
ULVALUE 2

Relinquish Default

Present Value Write Priority Units

7132 |9 Priority Nine b Degrees F
Profile Name COV Increment

Unsuppor

Description

Ul mapped value 22, <BOAT> outside air
temp

NOTE: For more information about outside air temperature applica-
tions, see Application Note AN0410A Measuring Outside Air
Temperature on the KMC web site.
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Displaying Other Objects

To display another object (not part of the WED 11719 3:20 PM
Rotation Values mgnu) on the bottom right - o coon &

of the screen, modify Analog Value AV25 F " oo €
and write a value to the object in Control Y S FAN: &
Basic. For example, to display the Discharge @

Air Temperature in the economizer (assum-
ing a sensor is attached to Input #3 in AHU and RTU applications), use
KMC Connect, TotalControl, or KMC Converge to do the following;:

1. Change AV25 Description from “UIl mapped value #4, <~UI4> not
used” to “Ul mapped value #4, <DAT> Discharge Air Temp” and
configure units for ° F (or ° C as needed).

NOTE: Putno more than 8 characters between the brackets. (DAT
works, but Discharge Air Temp is too long.) Using all
capital letters looks better on the LCD screen than mixed case.

Write the following Control Basic program to assign the Discharge
Air Temperature sensor (Al3) present value to AV25 and configure it
to auto-run: AVZ25 ATI3

Restart the FlexStat.

3.

NOTE: If several readings (objects) are configured to show in the field,

the values will rotate about every five seconds.

NOTE: To hide a display object, add the ~ before the description in the

<> in the appropriate Analog Value object or select Hide in the
Advanced > User Interface > Rotation Values menu of Firm-
ware R2.0.0.9 or later.

Network Manager - nx

==
[AVI1]ECONENAB =
[AV12] STAGE DELA
[AVL3] FAN SHUTO
[AVL4] AV_14

[AVL5] AV_15 |
[AVLE] OVERRIDETL |~
[AVI7] AV_17
[AVL8] LOW LIMIT
[AV19] AV_19
[AV20] OCC COOLI
[AV21] OCC HEATIN
[AV22] UL VALUE 1
[AV23] UL VALUE 2
[AV24] UL VALUE 2

[AV25] UL VALUE 4.

[AV26] CURRENTM

NM: BACnet (1) x
[81663] Flex_BAC-141163CE [AV25] UL VALUE 4

4

x

‘[;?
2

PSR T T T

Save Changes Refresh Expand All

|~ General Properties

Object Instance
T Out Of Service
Object Name

UIVALUE 4

Relinquish Default

Present Value Write Priority Units

7000 |9 Priority Nine - Degrees F

Profile Name

Uns

Description
< Ul mapped value 24, <~DAT>Discharge Air
Temp

[AV27] UT SETPT
i] [AV28] AV 28
[AV201 NI
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Mapping Analog Inputs or Outputs as Binary

The analog inputs can be mapped as binary values in Control Basic
(using KMC Connect, TotalControl, or KMC Converge). Set an analog
voltage less than 0.5 VDC to equal a binary Off state and an analog
voltage of 0.5 to 12 VDC to equal a binary On state.

Some sample lines in Control Basic would be:

IF AIZ2 < 0.5 THEN BVl = 0 ELSE BVl =1
OR

IF AIZ < 0.5 THEN START BV1 ELSE STOP BV1

To emulate binary outputs with the analog outputs, set the output volt-
age to be either 0 or 12 VDC, such as in:

IF BV3 THEN AO7 = 12 ELSE AO7 = 0

FlexStat (General)

24

Motion Sensor Applications

To turn occupancy on (or retrigger) for a set time after the LAST motion
detection (during a scheduled “oft” time), see Customizing the Motion
Sensor and Override on page 34. Unlike this custom program, the
built-in program (for FlexStat models with motion sensors) turns oc-
cupancy on for a set time after the FIRST detection (during a scheduled
“off” time). The built-in program is “non-retriggering.”

To turn occupancy override on from remote motion sensors, see Adding
Remote Motion Sensors on page 36. This program will work with a
built-in motion sensor enabled or disabled. It will also work with Flex-
Stat models that have no built-in motion sensor.
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CO, Sensors and DCV

“Standard”

BAC-1xxxx or BAC-13xxxx and
BAC-12xxxx BAC-14xxxx
FlexStat without FlexStat with CO,

CO, Sensor Sensor

Principles of Operation

NOTE: See the FlexStat Operation Guide for more information about
configuration and use of DCV as well as other energy-saving
features such as occupancy standby (with the motion sensor).
See also the sequences of operation starting with DCV (De-
mand Controlled Ventilation) — General Information on page
46. See also the relevant installation guide for the FlexStat or
Sensor.

Too little ventilation may make us feel lethargic and cause us to breathe
in pollutants (e.g., VOCs, radon, cigarette smoke) that accumulate in
inside air and are potentially hazardous to our health. Too much ventila-
tion, on the other hand, is fine for people but wastes energy in condition-
ing the extra, unnecessary outside air. HVAC systems in many com-
mercial buildings are designed for a specific number of occupants, but
typical occupation levels at any given time are usually lower than these
“worst case” design levels. Hence, such building spaces receive more
ventilation than necessary and energy is wasted. Just the right amount
of ventilation is the ideal, sustainable balance between protecting indoor
air quality and health of occupants versus minimizing energy costs.

The most effective means of attaining a “Goldilocks” zone for ventila-
tion is by using CO, sensors and demand control ventilation (DCV)
sequences in a Building Automation System. (DCV is also sometimes
called demand controlled ventilation.) DCV adjusts the amount of

FlexStat (General)

outside air ventilation to keep CO, levels measured by inside sensors at
or below a specified maximum (usually 700 ppm of CO, above that of
outside air, which is typically around 400 ppm). Instead of controlling
the ventilation based on preset worst-case scenarios, DCV continuously
controls ventilation based on real-time actual needs. This produces
substantial energy and cost savings...especially for facilities with highly
variable occupancy, such as meeting rooms, classrooms, theaters, gyms,
retail stores, and hotels.

With a built-in CO, sensor, the BAC-13xxxx series FlexStat uses patented
self-calibration techniques designed to be used in applications where
concentrations will drop to outside ambient conditions (approximately
400 ppm) at least three times in a 14 day period, typically during unoc-
cupied periods. (This series has been certified to comply with CA Title
24, Section 121(c), as well as sub-paragraph 4.F that specifies accuracy
will be maintained within tolerance for a minimum of 5 years without
recalibration.)

However, in zones that may contain people 24/7, the inside CO, levels
will not drop to outside levels consistently. For zones with continuous
occupancy, the BAC-14xxxx series has a dual channel sensor. In that sen-
sor, a CO, channel measures gas concentration, and a reference channel
measures the sensor signal intensity. Self-calibrations are performed
approximately every 24 hours using the reference channel.

Although BAC-12xxxx FlexStats do not have a built-in CO, sensor, they
still have DCV control sequences available. When DCV is enabled in the
Damper Setup menu of these models, IN9 is assumed to be connected to
an external SAE-10xx CO, (duct or space) sensor. 0-5 VDC on that input
will map to 0-2000 ppm (using the defaults). The output of the con-
nected SAE-10xx must also be configured to match the FlexStat’s input,
and the FlexStat’s IN9 pull-up resistor must be set for 0-12 VDC!

BAC-13xxxx/14xxxx FlexStats also have the external sensor option, and
if used, the highest of the two readings (internal vs. external) will be
used to control DCV sequences. The CO, ppm display (if enabled) also
shows the highest of the two levels.
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CO, Sensor Calibration

The BAC-13xxxx models do not have a calibration with gas option. They

use Automatic Background Logic, or ABC Logic™, a patented self-cali-
bration technique designed to be used in applications where concen-
trations will drop to outside ambient conditions (approximately 400
ppm) at least three times in a 14 day period, typically during unoccu-
pied periods. With ABC Logic enabled, the sensor will typically reach
its operational accuracy after 25 hours of continuous operation if it was
exposed to ambient reference levels of air at 400 10 ppm CQO,. The sen-
sor will maintain accuracy specifications with ABC Logic enabled, given
that it is at least four times in 21 days exposed to the reference value
and this reference value is the lowest concentration to which the sensor
is exposed. ABC Logic requires continuous operation of the sensor for
periods of at least 24 hours.

The BAC-14xxxx models have a calibration option for applying gas to
the sensor for maintaining maximum accuracy. The BAC-14xxxx has a
dual channel sensor (a CO, channel measures gas concentration, and a
reference channel measures the sensor signal intensity). Self-calibrations
are performed approximately every 24 hours using the reference chan-
nel. During the self-calibration the sensor PPM reading is frozen and
will not react to changing CO,.

If the unit has been field-calibrated since leaving the factory, information
about the last calibration (date, elevation, and ppm of reference gas) will

be displayed in the lower part of the screen.

Calibration should be done in an area with stable space temperature.
There should be no significant air drafts or temperature variations dur-
ing the calibration procedure.

NOTE: The HTO-1104 kit is for updating firmware and CO, calibration

of FlexStats, but it also includes cables for updating firmware
in all other KMC digital controllers as well. The HTO-1104
replaces the discontinued HTO-1103 kit.

To calibrate the BAC-14xxxx models, an HTO-1104 (or HTO-1103) kit
and a GE Telaire 2075 (or equivalent) kit and gas are required:

1. Follow the instructions in the GE Telaire 2075 (or equivalent) calibra-
tion kit and gas, available locally or from vendors such as instrumart.

FlexStat (General)

1-3.Turn cover
hex screws
CLOCKWISE
and remove
FlexStat from
backplate

4. Attach adapter
plate to back of
FlexStat
5. Connect cable’s two pins
to the (lower right) power
(Com and ~) terminals

6-7. Connect adapter tube

u to fitting and to tubing from

calibration gas cylinder

l Calibration

Gas Cylinder

Kit Tubing Cylinder Tubing

Adapter (Push Adapter
\ Inside the Tubing)
Q‘
-

CO, Sensor Fittings
(Push Adapter Over
Either Fitting)
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NOTE:

NOTE:

com, testequipmentdepot.com, grainger.com, calibration-gas.com,
or buycalgas.com) for attaching a regulator and tube to a cylinder of
reference gas.

On the FlexStat, turn the hex screws in the bottom and top clockwise
until they clear the cover.

Carefully pull the FlexStat cover away from the backplate (mounting
base).

Attach the adapter plate (with attached power cable) for the BAC-
13xxxx/14xxxx FlexStat from the HTO-1104 FlexStat Firmware
Upgrade Kit to the back of the cover. (See the HTO-1104 Installa-
tion Guide for more information.)

Remove the protective rubber cap from the power adaptor cable’s two
pins and insert the pins into the 24 VAC power section (Com and ~ on
lower right) of the wall-mounted terminal blocks. (Keep the cap on the
pins when not in use.) Allow the unit to warm up for several minutes
before proceeding.

Remove the protective caps from both of the calibration tube fittings
on the back of the FlexStat board.

Although the caps are not required for maintaining the accu-
racy of the sensor, they protect against insects, dust, or other
contaminants from getting inside the tubes. If a cap is lost, the
sensor will still function normally, but the cap should still be
replaced as soon as is feasible.

Connect the tubing from the reference gas cylinder to either of the
FlexStat calibration tube fittings using the 3.5"-long adapter tubing
(201-403-03) from the HTO-1103 FlexStat Firmware Flash Upgrade
Kit. One end of the adapter tubing fits over one of the FlexStat cali-
bration tube fittings. The other end fits inside the standard 1/4” OD
tubing that comes from the regulator.

NOTE: It may be easier to attach the adapter tubing to the fitting be-

fore attaching the backplate to the FlexStat.

The programming pod and USB cable in the HTO-1103 kit are
not used during CO, calibration. The BAC-13xxxx/14xxxx back-
plate adapter in the kit is used for both CO, calibration and
firmware upgrades for those models.

FlexStat (General)

10.

11.

NOTE:

NOTE:

12.

From the FlexStat’s Main Menu, select the Advanced > CO, Sensor >
Calibration menu.

Enter the elevation and ppm of the reference gas used. (Elevation
for any particular location can be found at such sources as freemap-
tools.com/elevation-finder.htm.)

Open the cylinder’s regulator to allow 7 psi of gas through the sen-
SOr.

Change Mode from Monitor to Calibrate and press the Enter button.
The Calibration Time will begin counting at the bottom of the screen.

After initiating, the calibration process takes approximately 4
minutes and cannot be stopped by any button presses until the
cycle is complete. If power is removed before the calibration
process is completed, the old values will be retained.

No matter what the normal inactivity time-out setting is (in
Advanced > User Interface menu), time-out for the calibration
screen is 10 minutes.

After the calibration process is complete, Mode will change from
Calibrate to Monitor. Press the Left button and information about the
most recent calibration (date, elevation, and ppm of reference gas)
will be displayed in the lower part of the screen.

. Turn off the gas, remove the connected tubing, and reinstall the

protective caps in the calibration tubes.

. Carefully remove the adapter plate and power cable and reinstall

the FlexStat on its backplate while being careful not to pinch or
dislodge any wiring.

15. Back the hex screws (counterclockwise) out of the brackets until they

engage the FlexStat cover and hold it in place.
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Custom Web Graphics m—

When creating web graphics pages in TotalControl, the following

objects are the most commonly used.

NOTE: For FlexStat application
graphic templates to use
in TotalControl (as shown
above), download KMC’s
Library of Standard Applica-
tions package from the KMC
web site. For FlexStat device
images, download the FlexStat
Device Drawings and Images
collection.

NOTE: For information about creating
a graphical web page interface,
see the Help system in TotalC-
ontrol.

FlexStat (General)

NOTE: See also the Alarms

and (Advanced)
Trend Logs sec-
tions in the Flex-
Stat Operation
Guide for more
objects.

Room Setpoint and

-
:

Ul SETPT (AV27):

Use this to temporarily change

NOTE: To prevent locking out the FlexStat’s user interface and pro-
grams, be careful about writing to correct priority levels. See
the *(8) and *(9) notes in the illustration below. If locking out
the FlexStat’s user interface is desired, write to a higher priority
level (i.e., 7/8) from the web interface. If, on the other hand, the
FlexStat’s user interface should always have priority, then write
to a lower priority level (9/10).

Override Schedule Setpoints
By -
76.83 °F

32.68 %RH ‘ OCC COOLING SETPT
(AV20) *(8)

space temp. setpoint for the = ———
duration of the override timer

(AV16). *(9)

-
_ 1.00

-
-
OCC HEATING SETPT
(AV21) *(8)

[
I
L]

OVERRIDE TIME (AV16): -
If set to 0, override will last until _—— -

the next schedule event. *(8)

=

SPACE TEMP (AI1/AV40) UNOCC COOLING SETPT
(AV4) *(8)
SPACE HUMIDITY (AI5/AV22)

SPACE CO2 (AI10/AV78) — %

SETPT OVERRIDE MODE (BV2): OAT (Al4/AV23)
Use this to remove override or view if UNOCC HEATING SETPT

schedule setpoints are

overriden. *(9) (AV5) *(8)

*(8) = Writing at priority level 8 will synchronize with the user interface (neither locks the other out).
*(9) = Writing (AV27 and BV2) at priority level 9 will synchronize with user interface programs.
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Hospitality and Locked User Interface Modes mmmms

Selecting Ul Modes

USER INTERFACE
QLGN STANDARD

ROTATION VALUES USER INTERFACE

SHOW TEMP TENTHS: NO MODE: T
ROTATION VALUES

HOSPITALITY OPTIONS
SETPT CNTRL: SINGLE

Advanced > User Interface toggles the home screen and other menus
between the default Standard mode and other (more restricted) modes.

NOTE: COMPLETE ALL OTHER NECESSARY CONFIGURATION
BEFORE SELECTING HOSPITALITY OR LOCKED UI
MODE! After Hospitality or Locked UI mode is selected, it is
intentionally difficult to revert to Standard mode!

NOTE: As additional security against unauthorized bypass of Hos-
pitality or Locked UI mode from the FlexStat, set at least an

Operator level password. (See the FlexStat Operation Guide.)

Locked UI mode (also known as Mode 3) on the Home screen, but all
button functions (except the backlight) are locked.

Hospitality mode (or Mode 2) has limited menus and is typically used in
hotel rooms. Users typically can change only the setpoint, system mode,
and fan speed. Pushing the Left and Right buttons displays customiz-
able menu selections (dependent on the configuration), such as System
(Auto, Heat, Cool, and Off) and Fan (Auto, High, Medium). (See the
FlexStat Operation Guide about Single Setpoint vs. Schedule options.)

NOTE: Menus depend on the configured options. A three-speed fan
will display Auto, Low, Medium, and High, but a one-speed

fan will only display Auto and On.

NOTE: Auto in System Mode does not currently have an icon imple-
mented with it. Manually selecting Heat or Cool will display

an icon on the Home screen.

FlexStat (General)

NOTE: If this new feature does not work (is “Inactive”) after upgrad-

ing the firmware (especially from R1.3.0.4 or earlier), you may
need to restore the factory default (especially if there is custom
programming or configuration in the FlexStat) and reconfigure

the FlexStat. See the FlexStat Operation Guide for information.

(Hospitality Mode Sample Screens)

WED 10701 3:20 PM
Lo B ™) cooL 3 |(Field A Selection)
P HIGH r& |(Field B Selection)
B e WELCOME (Optional Programmed Field C Message)
HUM: 46% RH | (Rotation Value)

Pushing Enter Button Toggles
°F/°C Temperature Scale

»
Pushing Left Button Goes to Field A Screen % (Pushing Right

s, Button Goes to

\\‘ Field B Screen)
# &

SYSTEM MODE

..A
HERT

cooL
OFF

(No Field C Screen Exists)

Custom Hospitality mode programming is required for:
¢ Use of Field C for displaying messages.
¢ Creating additional/alternate menu options.

* Any use of AHU or RTU applications in firmware R1.3.0.11. (Firm-
ware earlier than R1.3.0.11 did not support Hospitality mode at all,
and R1.3.0.11 natively supported only FCU or HPU applications in
Hospitality mode. The latest firmware supports all the applications.)

See Programming Custom Text for Hospitality Mode on page 32 and
Custom Programming on page 17.
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Reverting Ul Modes

Via the User Interface

Reverting to Standard mode can be done through the FlexStat’s user
interface with a combination of button presses or by changing MSV9’s
values through KMC Connect, TotalControl, or KMC Converge. To re-
vert to Standard mode through the user interface, follow these steps to
access the hidden menus:

1. Press and hold both the Enter and Right buttons for at least five sec-
onds. (If you push the Right button before Enter while in Hospitality
mode, you will go to the Field B screen.)

2. While continuing to hold those two buttons, press the Left button
and hold all three buttons for at least five seconds.

3. Release the Right button but continue holding the Left and Enter but-
tons until the FlexStat menu appears (after about five more seconds).

NOTE: While holding the Left, Right, and/or Enter buttons, do not ac-
cidentally also hold the Up or Down button.

NOTE: The FlexStat menu has view-only About, Date, and Time lines.
The About selection contains the same information as the
About screen in the Standard mode’s Main Menu. The Date
and Time lines simply display the current date and time infor-
mation.

4. To access and make changes in the “hidden” Main Menu, use the
Up/Down buttons to navigate to the SECOND blank line below the
Time line and press the Enter button.

NOTE: Access to this hidden menu is password protected (if both the
Operator and Administrator passwords are not 0000). Entering
either an Operator or Administrator level password accesses
the Main menu (a User password will not work).

5. The menus operate as normal from this point. To return to Standard
mode, navigate to the Advanced > User Interface menu and select
Standard (otherwise, the previously selected mode will continue).
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Via Software

To revert to Standard mode through KMC Connect, TotalControl, or
KMC Converge:

1. Change the Present Value of MSV9 from 2 (HOSPITALITY in TotalC-
ontrol) or 3 (LOCKED UI) to 1 (STANDARD).

NOTE: When the FlexStat is restarted, however, MSV9’s Present
Value will revert to the Relinquished Default and the user in-
terface will revert to the previously selected mode. If a quick
configuration change is desired instead of a permanent mode
change, this is a helpful tool.

2. To make the change permanent, change the Present Value AND the
Relinquished Default to the desired value.

NOTE: Do not change the Present Values or Relinquished Defaults
of any other MSVs 1-12. Doing so may make the FlexStat
malfunction!

Network Manager + = %| | NM:BAChet (1) - ~ % ||Resource
diEEE [81663] Flex_141163CE [MSV9] Ul MODE

= [ [81663]Flex_141163CE = || Save Changes Refresh Expand All o o

#-[Z Analog Value Objects ~  General Properties B+ BA

Enrollment Objects
B+ File Objects

BH5 Input Objects

B+ Loop Objects

EHE Multistate Value Objects Present Value

Writ:
| [MSV1] APP MAIN TYPE < [1] STANDARD -

Relinquish Default
[2] HOSPITALITY

MSV2] APP SUB TYPE 1] STANDARD Slbiad BHE te

[2] HOSFITALITY {1 STANDARD B3 (9

1
b | i [B
13 LO»VKED ul [2] HOSPITALITY : g

ehavior E [3] LOCKED UI

[

[MSV3] FAN CONTROL TYP
[MSV4] O.A. DAMPER OPTL
[MSV5] SENSOR #2 OPTIO
[MSVE] AUX HEAT OPTION elects User Interfa
[MSV7] SYSTEM MODE
[MSVEB] FAN SPEED OUTPU - -k [P
‘ | [ b
ool = 0

LoD

H B ElEE] E E EEE
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Resetting Hospitality Mode Setpoints to Defaults

AV4 .RELINQUISH DEFAULT = AV4

AV5@8 = 66 : REM UNOCC HEATING SETPT
AV5.RELINQUISH DEFAULT = AVS
AV20@8 = 74 : REM OCC COOLING SETPT

In Hospitality mode, users have continuing control over single, occu-
pied, and unoccupied setpoints:

¢ Under the Single Setpoint option, the setpoint will remain at what-
ever value was last selected by a user until a user adjusts the setpoint

again. AV20.RELINQUISH DEFAULT = AV20
e Under the Schedule option, the setpoint values persist even after AV21@8 = 70 : REM OCC HEATING SETPT
switching between scheduled occupied and unoccupied periods. AV21.RELINQUISH DEFAULT = AV21
For examPle, if a user Changes the occupied cooling setpoint to 76°, RETURN
the occupied cooling setpoint will remain at 76° on subsequent days
until a user adjusts it again. For the Single Setpoint option, use this instead:

REM Reset Hospitality Mode Setpoint to Schedule De-
fault

IF+ TIME > 23:59:00 THEN GOSUB RESET SETPOINT

To automatically reset setpoints to default values at particular times (e.g,
daily near midnight):

¢ A building automation system can overwrite the setpoint value ob-

jects. See Custom Web Graphics on page 28 as well as the Control REM 23:59:00 = 11:59 PM
Basic program section below to determine values to control. REM AV27 = UI Setpoint; BV7 = Heat/Cool Mode
e Custom programming can be put into the FlexStat. See the Control END
Basic program section below and Custom Programming on page RESET SETPOINT
17. IF BV7 THEN
Control Basic Programs REM COOLING MODE
For the Schedule option, add an equivalent of the following Control AVZ27€8 = 74
Basic lines: ELSE
REM Reset Hospitality Mode Setpoints to Schedule REM HEATING MODE
Defaults AV27Q@8 = 70
IF+ TIME > 23:59:00 THEN GOSUB RESET SETPOINTS ENDIF
REM 23:59:00 = 11:59 PM AV27.RELINQUISH DEFAULT = AV27
END RETURN

RESET SETPOINTS
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Programming Custom Text for Hospitality Mode

NOTE: See also the illustration in Selecting UI Modes on page 29.

Network Manager Sl NM: BACnet (1) x T
. . Ir = U [81663] Flex_BAC-141163CE [BV28] UI FIELD A ICON ACTIVE
On the Home screen, menu items (“state” text) for Fields A, B, and C ap- | P When BV
pear to the left of the associated icon (if any). The displayed state text is S ouons - Present Value
, ; Object Instance .
limited to seven characters for A and B and ten for C. @ e s J _— =Active (1),
3 v vomonoce Corresponding
Hospitality Mode Multi-State Variables 3 s Icon Animates
#] [BV27] UISYSTEM MODE ACTIVE
3
Function Variable Comments G e e
a [BV31] BV 31 UL Alt Field A icon active
User Interface (= Stan,daijd MOde) i {EEE SP?ZTARTENAELE
(U) Mode MSv9 2= Hospitality Mode -
(3 = Locked Ul Mode) Icons Current Selection Among Menu Choices
Field A (Left Button) | MSV10 | Present Value Selects Menu Text (BV28 =1 Animates Icon) N;,H;j T | e s scepsvio oA X o
Field B (Right Button) | MSV11 | PresentValue Selects Menu Text (BV29 =1 Animates Icon) | | Field A
, , / Screen Title
Field C MSV12 [ Present Value Selects Menu Text (BV30 =1 Animates Icon)

NOTE: In TotalControl, to create, edit, or delete any of the state text
fields, right-click in the box and select the desired function
from the pop-up context-sensitive menu.

NOTE: The state text is automatically centered in its respective field on

the home screen display.

Each state text (menu item) of the Field A, B, and C can have an icon
associated with the state value. The icon selections are contained within
the [] brackets of the MSV Description property. The icon selections (e.g.,
[H, C, V]) are in the state text order with a comma separator (e.g., the
second icon is linked to the second state text). Icon choices are:

* B, a space, or no character = Blank (no icon, the default)

* H=Heat (vertical lines, waving w