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DOCUMENT CONVENTIONS

This document features several conventions to help you learn the material and
procedures. These conventions are outlined below.

Bold-faced type for Window Title Bars.

e.g., The Inputs worksheet is open.

Initial capitals for Field Names and Buttons.

e.g., The value of the Panel Program field is pan. Click the Save button.

Italics in lowercase for field values, file types, directories, and file paths.

e.g., The value of the Panel Program field is pan. 

The pan files are stored in the pan subdirectory of the job directory.

Italics in initial uppercase for Mode Types.

e.g., Toggle the Mode button to switch to Update mode. 

Chevrons denote menu items.

e.g., To exit, select Access > Bye from the main menu.

All uppercase for KEYWORDS and Control-BASIC STATEMENTS.

e.g., Click ALARMS to open the Current Alarms worksheet.

Underscore connectors for section references. 

e.g., Refer to Reference_Alarms_Alarm Configuration more details.
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MAXIMUM CABLE LENGTHS   

The total combined cable length for a single SMART-Net™ communication bus from the
controller, to the final SMART-Sensor™ should not exceed 75 meters or 250 feet (based on
24 AWG cable). The actual maximum functional network length can vary based upon the
type of cable used. For longer networks and total cable length, use appropriate data cable
with a lower resistance and capacitance per meter (foot). Installing one or more SSX
modules can increase the total cable distance that can be installed.

The removable green SMART-Net™ connector on an MPZ can accommodate up to two
cable runs at a maximum of 250 feet each. If the MACH-ProZone™ sits in the middle of a
balanced daisy-chain, up to 500 feet of cabling can be used (end to end measurement) as
shown in Figure 21. The RJ-11 SMART-Net™ port with an X-Port-2™ connected can function
simultaneously. 

FIGURE 21: SMART-NET CAPABILITIES

Poor modular connector installation, high-resistance connections, or excessive cable length
may cause the SMART-Net™ voltage to drop below the minimum necessary for SSEA/SSL
communication. In this state, the SSEA/SSL will not communicate with the controller. 

Max 250 foot cable run Max 250 foot cable run
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USER INTERFACE   

STATUS LED   

The Status LED is used to indicate the operating status of the controller, specifically the
current condition of the EIA-485 network, firmware status, and power/network wiring
errors.

FIGURE 22: STATUS LED

The color of the Status LED can be either green or red depending on the panel’s activity
(as shown in Table 5).

TABLE 5: MACH-PROZONE™ CONTROLLER STATUS LED INDICATION

LED Indication Panel Activity

On for one half second and 
off for one half second

Normal operation – not networking

On for one second and off for
one second

Factory default – requires MSet

Flickers Normal operation – networking

Four, half second flashes,
than a one second pause

No firmware loaded

Solid Red Indicates a problem which could be:

•    The Class 2 power is crossed (24 VAC & GND) 
between two controllers, 

•    The ground potential between two controllers is 
not the same, 

•    The ground wire is not connected, or

•    24 VAC power is applied to the network terminal.
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EOL LED   

The EOL (End-Of-Line) LED is an amber colored LED that is lit when the EOL jumpers on
the controller are in the IN position. Only the two controllers at the two physical ends of the
EIA-485 network must have their EOL jumpers in the IN position.

FIGURE 23: EOL LED

RESET BUTTON   

The Reset button is located on the MPZ’s circuit board and is accessible by removing the
cover plate.

FIGURE 24: RESET BUTTON ON THE MACH-PROZONE™

The EOL LED will light even if only one jumper is installed. Verify both EOL jumpers are
properly installed on controllers at the physical ends of a EIA-485 network.
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The Reset button is only functional when pressed with the MACH-ProZone™ controller
powered down. There are two different results of a Reset button press, each dependent
on how long the Reset button is held down. The firmware remains intact after both
procedures.

Table 6 details the two possible results of a Reset button press.

ACCESS DOOR   

The removable access door has an I/O label legend for identifying the inputs and outputs.
Additional access door labels can be purchased in sheets from Reliable Controls® (Order
# MPZ-DL). Each sheet contains 12 blank labels, and is suitable for inkjet/laserjet printers.
The Microsoft Word template for printing multiple labels can be found on the Reliable
Controls® website (in the Dealer Support area under Engineering/Label Templates).

Avoid using the Reset button unless absolutely necessary. Read and understand the
following material before using the Reset button.

TABLE 6: RESET BUTTON RESULTS

Clear Description

Database Press and hold the Reset button, apply power to the controller, and
release after 2 Status LED flashes (approximately 2 seconds). This
operation clears the custom pan file from the controller. MSet
information such as the Controller Address is not cleared. After clearing
the database, a valid pan file must be loaded to the controller in order to
reestablish functionality.

MSet Press and hold the Reset button, apply power to the controller, and
release after 10 Status LED flashes (approximately 10 seconds). This
operation clears the database, and also restores the MACH-ProZone™

to factory defaults, including network configuration settings such as
addressing. After clearing the MSet, the controller will disappear from
the network, and will have to be reconfigured with all communication
parameters. A valid pan file will also have to be loaded in order to
reestablish functionality.
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CONFIGURATION   

OVERVIEW   

The MACH-ProZone™ was designed so that one or more units can be connected to a live
MS/TP network and powered up without any initial configuration required, and without
affecting existing communication on the network. This is possible because of the following
unique features:

TO CONFIGURE A MPZ FOR AN MS/TP NETWORK, EITHER;

Both methods are described in the next two sections.

RC-TOOLKIT 2.0: MSET TOOL   

The MSet application is a software application found in RC-Toolkit™ 2.0. The main function
of the MSet application is to allow one or more configured or unconfigured controllers to
be discovered, named, and addressed from a single location.

•    Baud rate configuration is not required, because the controller senses the
network baud rate and configures itself to communicate at the same rate, and

•    Every MACH-ProZone™ ships without a MAC address, allowing unconfigured
units to remain silent and undiscovered on an MS/TP network when powered
up.

•    Use the MSet Tool found in RC-Toolkit™ 2.0 version 2.46 or greater to configure
the network parameters, or

•    Use a Setup Tool (or an SSL in Setup Tool mode) to configure the network
parameters.

RC-Toolkit™ 2.0 version 2.46 or greater is required to communicate to the MACH-ProZone™.

A standalone MACH-ProZone™ cannot be MSet using the X-Port-2™ unless the MAC address
has been configured. The X-Port-2™ requires at least one transmitting controller on the
network for auto-baud detection to occur.
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TO USE THE MSET APPLICATION FOR MPZ SETUP

1      Connect a PC to the target controller using an X-Port-2™, or to a network node
with BACnet access to a network that connects one or more MPZ controllers.

2      Launch RC-Toolkit™ 2.0.

3      If using a direct connection, ensure that the correct communication port is
selected in the Port field.

FIGURE 25: DIRECT CONNECTION AND COMMUNICATIONS PORT

4      If using TCP/IP to connect, enter values for the IP Address field and the BACnet
Port field of any IP-connected device on the BACnet® internetwork.

FIGURE 26: DIRECT CONNECTION AND COMMUNICATIONS PORT

5      Click the MSet application icon  and select the MACH-ProAir/Zone and SSC
button to launch the application.

6      The RC-Toolkit, MSet MACH-ProAir/Zone and SSC dialog box opens.

FIGURE 27: RC-TOOLKIT, MSET MACH-PROAIR/ZONE AND SSC DIALOG BOX

Accessible BACnet® network numbers are listed in the Networks frame on the
left side of the MSet MACH-ProAir/Zone and SSC dialog box. Select a network
number containing target MPZs and click the Discover button to discover all
BACnet® devices on the selected network.
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7      The Device Discovery dialog box displays a running total of the devices
discovered on the selected network.

FIGURE 28: DEVICE DISCOVERY DIALOG BOX

8      After the Status field displays Done!, click the Close button to populate the MSet
MACH-ProAir/Zone and SSC dialog box with the discovered devices.
Unconfigured SSCs and MPZs are highlighted in blue at the top of the main
frame.

FIGURE 29: RC-TOOLKIT, MSET MACH-PROAIR/ZONE AND SSC DIALOG BOX

OPTIONAL - Clicking the Stop button early will result in the
following message. This could be advantageous in situations
where the number of devices on the network is known, the
Device Discovery dialog box has obviously detected all the
devices you require, and there is a desire to speed up the
procedure.
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9      Changes can be made to the Device ID, MAC #, and Device Name fields of any
of the listed SSCs or MPZs. Changes cannot be made to other Reliable
Controls® devices or third-party devices that have been discovered and
displayed. The Device ID Auto Fill checkbox is enabled by default, resulting in
the Device ID being calculated automatically, equal to the Base Address plus the
device MAC #.

FIGURE 30: RC-TOOLKIT, MSET MACH-PROAIR/ZONE AND SSC DIALOG BOX

When the Device ID is set with the MSet tool - the Device ID is set absolutely and will not
change if the subnetwork host panel # is changed. Auto device addressing is used when
the MAC address is set by the Setup Tool (see the Setup Tool section in this document).

10      Multiple configuration changes can be made, and then simultaneously sent to
devices by clicking the Send button. The changes are validated, and then sent
to devices.

FIGURE 31: DEVICE DISCOVERY DIALOG BOX
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Table 7 details the fields/frames found on the MSet MACH-ProAir/Zone and SSC dialog 
box.

11      After sending any configuration changes, wait at least 2 minutes before
attempting to rediscover the network.

12      The device list clears after a send. To repopulate the device list and check that
changes to controllers were successful, click the Discover button.

13      Click the Done button to return to the RC-Toolkit™ 2.0 main menu.

TABLE 7: MSET MACH-PROAIR/ZONE AND SSC DIALOG BOX

Field / Frame Description

Networks Frame Lists the BACnet® network numbers of accessible B/IP, B/
Ethernet, and MS/TP networks. The BACnet® devices
connected to any one network can be discovered by selecting
a network number, and then clicking the Discover button
located beneath the Networks frame.

Main Frame Lists all Reliable Controls® and third-party BACnet® devices
discovered on the BACnet® network selected in the Networks
frame.

Serial # This field applies to SSCs and MPZs only. These controllers
are configured with a unique serial number at the factory,
which cannot be modified in the field.

Device ID According to the BACnet® standard, the BACnet® Device ID
must be a unique number on the BACnet® network, limited to
between 0 and 4,194,302. When the Device ID Auto Fill
checkbox is enabled, the Device ID defaults to the Base
Address plus the MAC address after a MAC number is entered
in the MAC # field. 

MAC # The Media Access Code is the address of a BACnet® device
on the MS/TP network being discovered. Unconfigured
MACH-ProZone™ controllers do not have a MAC #. This value
can be modified by the user, by typing in the MAC # field. The
MAC # must be unique on the network, and must be between
1–127.

Device Name A user-defined, 32-character alphanumeric name for a
BACnet® device. Unconfigured MPZ controllers use their
model name as their default device name. Each controller
should be given a unique device name during configuration.

Model Name The model name of the BACnet® device as designated by the
manufacturer.

Vendor The BACnet® vendor name assigned by BACnet® International
to the device manufacturer. 
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SETUP TOOL   

The SETUP-Tool™ is a SMART-Sensor™ with firmware designed to configure the MACH-
Air™, MACH-Stat™, MACH-Stat-ND™, MACH1™, MACH2™, MACH-Zone™, and MACH-
ProZone™ controllers. The SETUP-Tool™ requires a voice cable (Reliable Controls® part #
SS-VC-C) connection to the SMART-Net™ port on the MACH-ProZone™ controller. The
SETUP-Tool™ is powered by the MACH-ProZone™ controller and does not require its own
external power supply. 

FIGURE 32: MSET SETUP-TOOL™ CONNECTED TO A MPZ

Upon connection, the SETUP-Tool™ presents six parameters required to configure the
controller for communication on an MS/TP network. Use the SETUP-Tool™ Select 
button to step between the six parameters, and the Increment  and Decrement 
buttons to change the parameter.

Clicking the column header in the MSet MACH-ProAir/Zone and SSC dialog box sorts the
view numerically or alphabetically according to the values in the selected column. Clicking
the column header again reverses the sort between ascending and descending order.
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TABLE 8: SETUP-TOOL INPUT CONFIGURATION AND PARAMETERS FOR THE MPZ

Parameter Input Configuration

1 ADDR Reports the current MAC address and allows the
MAC address to be changed.

2 BAUD Reports the baud rate of the controller but cannot
be modified. The MPZ has auto-baud detection.

3 SUBNET Reports the subnetwork status. Yes means the
MPZ will follow the automatic Device ID
assignments (1000 * Host panel # + MAC (+
200 if SubB)). No means device ID = MAC *
1000. When the MSet utility is used, this value is
No even if the MPZ is on a subnet.

4 LAST Has no function for the MACH-ProZone™.

5 BACNET The MACH-ProZone™ is a BACnet protocol
device, therefore this screen will always report
YES.

6 UPDATE Toggle the Update parameter to YES to send
changes to the controller. When the screen
reverts back to NO, the changes have been sent.
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TO MSET MPZ SETTINGS

WHEN USING THE SETUP TOOL, THE BACNET DEVICE ID IS EQUAL TO:

USING A SSL AS A SETUP TOOL   

Each SMART-Sensor™ LCD features onboard configuration tools as a component of the
firmware. These configuration tools may be used to provide hardware configuration of the
host controller connected to the SSL without requiring a PC connection and software.

The onboard configuration tools embedded in the SSL firmware are:

•          SSL Address Tool,

•          MSet Set-Up Tool, and

•          Commissioning Tool.

1          Select the parameter to change by using the  button.

2          Use the  or  buttons to change from the default value.

3          When all changes are complete, select the UPDATE parameter and use the 
button to change the value from No to Yes to send the changes to the controller.
The update is complete when the value changes back to No.

To ensure that the controller has retained the new settings, cycle the power, then check to
see if the settings have remained.

When updating the MSet settings, it is normal for the controller to reset.

•    1,000 x the MAC address (when on a main network),

•    Host address x 1,000 + the MAC address (when on a SubA network), or

•    Host address x 1,000 + 200 + the MAC address (when on a SubB network).
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Each individual onboard configuration tool is invoked by a key code combination using
the three-button keypad interface of the SSL. Table 9 details the key code combination
necessary to access the three configuration tools.

After the appropriate onboard configuration tool has been invoked, the three-button key
pad is used to perform the necessary configuration of the SSL or connected controller. The

 and  buttons are used to increase or decrease analog values or to change the state
of binary values displayed on the LCD. The  button is used to step through the
configuration parameters.

TABLE 9:  SSL ONBOARD CONFIGURATION TOOL KEY CODE COMBINATIONS

Point Description

SSL Address Tool 1          Press and hold the  and  buttons for five
seconds.

2          Release the  and  buttons for two seconds.

3          Press the  button.

4          SSLADDR should appear on the LCD with the current
host controller RCP address displayed.

MSet Set-Up Tool 1          Press and hold the  and  buttons for five
seconds.

2          Release the  and  buttons for two seconds.

3          Press the  button.

4          ADDR should appear on the LCD with the current host
controller RCP address displayed.

Commissioning
Tool (Flow Tool)

1          Press and hold the , , and  buttons for five
seconds.

2          Release the , , and  buttons for two seconds.

3          Press the  button.

4          The text in the TAG field from the Commissioning
Tool worksheet should appear on the LCD with the
current value of point number 1.
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RC-TOOLKIT: OS SEND APPLICATION   

RC-Toolkit™ 2.0 update 2.46, or greater, includes the capability to OS Send to MACH-Pro-
Zone™ controllers.

TO SEND FIRMWARE USING OS SEND:

1          Connect a PC to the target controller using™ an X-Port-2™, or to a network node
with BACnet® access to a network that connects one or more MPZ controllers.

2      Launch RC-Toolkit™ 2.0.

3      If using a direct connection, ensure that the correct communication port is
selected in the Port field.

FIGURE 33: DIRECT CONNECTION COMMUNICATION PORT

4      If using TCP/IP to connect, enter the IP address and BACnet® port number of a
target Reliable Controls® device.

FIGURE 34: TCP/IP CONNECTION

5      Click the OS Send icon  to open the Select OS Send Operation dialog box. 

FIGURE 35: SELECT OS SEND OPERATION DIALOG BOX
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6      Click the MACH-ProAir/Zone and SSC button. The !! WARNING !! message box
opens, informing users of the automatic back up of pan files prior to an OS
Send.

FIGURE 36: !! WARNING !! DIALOG BOX

7      Click OK to open the RC-Toolkit, OS Send dialog box.

FIGURE 37: RC-TOOLKIT, OS SEND DIALOG BOX

Notice the three steps 
involved in an OS Send; pan 
file backup, firmware send, 
and pan file restore.
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8      Click the Select Firmware File button, and browse to a location on the PC or
network where the desired MACH-ProZone™ firmware is located. After selecting
the file, the OS Send application allows for the selection of the network in the
Networks frame. Select a network where target MPZ controllers exist, and click
the Discover button.

FIGURE 38: DISCOVER NETWORK

9      A temporary informational window will pop-up as shown in Figure 39.

FIGURE 39: DISCOVERING... INFORMATIONAL WINDOW

10      From the list of target panels, select one or more controllers to send the
firmware update to. Controllers can be manually selected, or the Select All
button can be used.

FIGURE 40: OS SEND MACH-PROAIR/ZONE AND SSC DIALOG BOX

Select network

Click the Discover Button
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RC-Toolkit: OS Send Application
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11      If the target MPZ does not appear in the Target Devices list, it is possible to use
the Send To button, after selecting the correct network and MAC # of the target
device.

When using the Send To feature, it is important to highlight the correct network number in
the Networks frame, to ensure the firmware is sent to the desired controller.

12      To backup the pan file before performing an OS Send and to restore the pan file
after the OS Send has completed, select the Backup/Restore Device(s)
checkbox. The Backup/Restore Devices option is enabled by default.

FIGURE 41: BACKUP/RESTORE DEVICE(S) OPTION

Panel files saved per the Working Directory: field, as shown in Figure 41, are not in the RC-
Studio® job directory, but rather the default directory of C:\Program Files\Reliable
Controls\RC-Toolkit\pan\. This is the default working directory for Vista and Windows 7.

13      When one or more target controllers have been selected, click the Send button.
The firmware will be sent to each selected controller in turn, with Success or
Failure appearing in the Results frame. 

14      An OS Send may include up to four stages; pan file backup, OS Send kernel,
OS Send firmware, and pan file restore.

FIGURE 42: OS SEND SUCCESSFUL

All stages completed
successfully.
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COMMISSIONING TOOL   

Each MACH-ProZone™ comes with a factory-installed pan file that is designed to be used
by an installer to test the inputs and outputs of the controller, before the controller is
configured or loaded with its final panel file.

The factory installed pan file contains the appropriate variables, I/O settings, and a
Commissioning Tool Control-BASIC program. By connecting a Setup Tool (or SSL) to the
MPZ and placing it in Flow Tool mode, the present value of inputs can be viewed, the
present value of outputs may be viewed and commanded, and the sensor type for each
input can be viewed and modified. This allows for quick and easy field commissioning.

There are three modes for the Commissioning Tool; Input Display, Output Display, and
Sensor Type Configuration. These modes are accessed by changing the value of point
#10 on the Commissioning Tool worksheet of the 9th SSL on an MPZ.

15      If any stage of an OS Send fails, the device can be selected in the Results frame
and Retry Selected button pressed.

FIGURE 43: OS SEND FAILURE

An SSL may be used instead of the Setup Tool. The SSL-H should not be used due to a
hard mapping of point #4 to its internal humidity sensor.

OS Send failed on the 
pan file backup stage.
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Commissioning Tool
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FIGURE 44: COMMISSIONING TOOL WORKSHEET

By changing point #10 to a value of 1, 2, or 3, the Commissioning Tool mode can be
selected as shown in Table 10.

TABLE 10: MODE SELECTION

Value Mode Description

1 Input Display The Input Display mode will display the present value in
voltage for AI1–AI8. Point #9 (the RESET point) has no
effect in this mode.

2 Output Display The Output Display mode will display the present value
in voltage for AO1–AO8 as well as allow the modification
of those values. Setting point #9 to a value of 1 will reset
all outputs to 0.00.

3 Sensor Type 
Configuration

The Sensor Type Configuration mode will display the
sensor type for AI1–AI8 as well as allow the modification
of those values as seen in Table 11. Setting point #9 to a
value of 1 will reset all sensor types to Thermistor/Dry
Contact followed by a resetting of point #9 to a value of
0.

TABLE 11: SENSOR TYPE VALUE SET IN THE SENSOR TYPE CONFIGURATION MODE

Value Description

0 Thermistor/Dry Contact (default)

1 4–20 mA

2 0–10 V

Eight I/O points

Mode Selector 
point
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COMMISSIONING TOOL CONTROL-BASIC PROGRAM   

10 REM ***** MACH-ProZone Commissioning Tool *****
20 REM ******** Field Configuration Program ********
30 REM ***** 2011.26.09 ** RCC ** Rev 1.0 - Original Code

40 REM ***** Display Selections
50 AV10 = LIMIT( ABS( AV10 ) , 1 , 3 )
60 IF+ AV10 = 2 THEN START A
70 IF+ AV10 = 3 THEN START A
80 ON AV10 GOTO 100 , 200 , 430
90 END

100 REM ***** Selection 1 - Display Inputs
110 AV1 = AI1
120 AV2 = AI2
130 AV3 = AI3
140 AV4 = AI4
150 AV5 = AI5
160 AV6 = AI6
170 AV7 = AI7
180 AV8 = AI8
190 END

200 REM ***** Selection 2 - Display/Override Outputs
210 IF A THEN GOTO 340
220 AO1 = AV1
230 AO2 = AV2
240 AO3 = AV3
250 AO4 = AV4
260 AO5 = AV5
270 AO6 = AV6
280 AO7 = AV7
290 AO8 = AV8
300 IF AV9 = 0 THEN END
310 AV1 = 0 : AV2 = 0 : AV3 = 0 : AV4 = 0 : AV5 = 0
320 AV6 = 0 : AV7 = 0 : AV8 = 0 : AV9 = 0
330 END
340 AV1 = AO1
350 AV2 = AO2
360 AV3 = AO3
370 AV4 = AO4
380 AV5 = AO5
390 AV6 = AO6
400 AV7 = AO7
410 AV8 = AO8
420 STOP A : END

430 REM ***** Selection 3 - Configure Inputs
440 IF A THEN GOTO 570
450 AI1:1081 = LIMIT( ABS( AV1 ) , 0 , 2 )
460 AI2:1081 = LIMIT( ABS( AV2 ) , 0 , 2 )
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470 AI3:1081 = LIMIT( ABS( AV3 ) , 0 , 2 )
480 AI4:1081 = LIMIT( ABS( AV4 ) , 0 , 2 )
490 AI5:1081 = LIMIT( ABS( AV5 ) , 0 , 2 )
500 AI6:1081 = LIMIT( ABS( AV6 ) , 0 , 2 )
510 AI7:1081 = LIMIT( ABS( AV7 ) , 0 , 2 )
520 AI8:1081 = LIMIT( ABS( AV8 ) , 0 , 2 )
530 IF AV9 = 0 THEN END
540 AV1 = 0 : AV2 = 0 : AV3 = 0 : AV4 = 0 : AV5 = 0
550 AV6 = 0 : AV7 = 0 : AV8 = 0 : AV9 = 0
560 END
570 AV1 = AI1:1081
580 AV2 = AI2:1081
590 AV3 = AI3:1081
600 AV4 = AI4:1081
610 AV5 = AI5:1081
620 AV6 = AI6:1081
630 AV7 = AI7:1081
640 AV8 = AI8:1081
650 STOP A : END
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PROGRAMMING

POINT REFERENCES   

The MACH-ProZone™ is a BACnet protocol device, therefore it does not contain any RCP
point types. This means that internal RCP points and RCP points in remote devices cannot
be referenced.

The MACH-ProZone™ can read from and write to BACnet objects in any device on the
connected BACnet internetwork, up to fixed limits.

The MACH-ProZone™ controller can read/write BACnet® object information from/to MACH-
Pro series controllers and MACH-Global™, MACH1™, MACH2™, and MACH-Stat™

controllers. 

The MACH-ProZone™ can also share information to a SMART-Space™ Controller (SSC). In
order for an SSC to read from objects in a MACH-ProZone™, either the SHARE or SHARE-
NET function must be written in Control-BASIC running in the MACH-ProZone™.

CONTROL-BASIC   

COMMANDS SUPPORTED

Since the MACH-ProZone™ is a BACnet protocol device, there are some differences in
available Control-BASIC commands. Table 12 shows the commands available
(highlighted in green) for use in the MPZ.

TABLE 12: CONTROL-BASIC STATEMENTS

Alarm/Print Execution Control Point Command Miscellaneous

ALARM CALL CLEAR REM

ALARM-TYPE DECLARE CLOSE

APDIAL END DISABLE

DALARM FOR ENABLE

HANGUP IF IDLE

ON-ALARM IF+ LET

ON-ERROR IF- OPEN

PHONE GOSUB RELINQUISH

PRINT GOTO REMOTE-GET
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PRINT-AT NEXT REMOTE-SET

SET-PRINTER ON SET-PRIORITY

RETURN START

WAIT STOP

SHARE WRITE 

SHARE-NET

TABLE 13: CONTROL-BASIC FUNCTIONS

Math System Access Time

ABS MAX CONPROP DOM

ARCCOS MAX-ITEM CONRATE DOW

ARCSIN MIN CONRESET DOY

ARCTAN MIN-ITEM POWER-LOSS INTERVAL

AVG SIN SCANS TIME

BIT-SET SLIDE SENSOR-OFF TIME-OFF

BIT-TEST SQR SENSOR-ON TIME-ON

COS SWITCH STATUS

HSEL TAN* TBL

INT UNACK

LIMIT WS-OFF

LN WS-ON

LN-1 USER-A

LSEL USER-B

SCHED

If the MPZ runtime interpreter comes across a statement or function it does not support, the
program will exit at that line and set the Exit status for the program to Yes.

TABLE 12: CONTROL-BASIC STATEMENTS

Alarm/Print Execution Control Point Command Miscellaneous



44 2012 Reliable Controls Corporation

MEMORY LIMITS

Even though the MACH-ProZone™ uses a dynamic memory model, there are some
limitations that apply, such as limits to the memory size of Control-BASIC programs. There
is no limit to the number of Control-BASIC programs, however each program can be no
larger than 3.2 KB. Also, the sum of all Control-BASIC program sizes cannot exceed 8.5
KB. The current size of each Control-BASIC program, and the total size of all programs is
displayed on the Control-BASIC worksheet.

OBJECT LIMITS   

TOTAL OBJECTS

The maximum number of objects the MPZ supports is 128.

SYSTEM GROUP

The maximum number of objects supported on a MPZ System Group is 80.

ALARMS   

In the MACH-ProZone™ Alarms are implemented entirely using the BACnet protocol and
require the use of a MACH-Pro series host controller running firmware version 7.45 (or
greater) and RC-Studio® 2.0 release version 1.70 (or greater). Programmers can configure
alarms using the traditional Control-BASIC or with the BACnet intrinsic alarm method. Both
methods result in alarms being broadcast across the internetwork, stored in Reliable
Controls® devices with alarm logs, and annunciated at BACnet Operator Workstations.

CONTROL-BASIC ALARMS

This technique uses traditional Control-BASIC alarm statements to create BACnet alarms
using the BACnet algorithmic alarm method. Custom alarms are simply programmed
using the Control-BASIC DALARM and ALARM statements, and the controller takes care
of the rest.

Whenever an alarm state occurs, as determined by Control-BASIC statements, an Event
Enrollment object is dynamically created. These objects can be seen in the Object List
worksheet as shown in Figure 45. When the alarm is cleared, the Event Enrollment object
will be removed from the Object List worksheet.
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FIGURE 45: OBJECT LIST WORKSHEET SHOWING SYSTEM ALARMS

SYSTEM ALARMS

BACnet algorithmic alarming and event enrollment objects are also used to generate
System alarms for fault conditions in the MACH-ProZone™. The system alarms supported
are No Program, SMART-Sensor Offline, and Stale Wireless.

BACNET INTRINSIC ALARMS

The MACH-ProZone™ supports standard BACnet intrinsic alarms on all inputs, outputs,
and variables. Intrinsic alarms are configured using simple dialog boxes accessed through
RC-Studio® 2.0 worksheets, and result in the InAlarm property being set on objects that
are in an alarm state. The following is an example of configuring an intrinsic alarm for a
return air temperature sensor input.

TO CONFIGURE AN INTRINSIC ALARM

Device offline system alarms are generated by the host MACH-Pro series controller.

1      Open the desired Inputs, Outputs, or Variables worksheet.

2      Double-click on the Alarm column on the row corresponding to the point that is
to have an alarm.

Temporary read-
only objects
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If an intrinsic alarm is triggered it will show in the object list as shown in Figure 47.

FIGURE 47: OBJECT LIST FOR DEVICE 9000 SHOWING AN ALARM FOR OBJECT RTU-RMT/RAT

3      The Alarm dialog box will open.

FIGURE 46: ALARM DIALOG BOX (INTRINSIC ALARM)

4      Enable the Event Enable checkbox.

5      Enter appropriate information for the alarm. In this example, a High Limit of 80
and a Low Limit of 65 was set.

6      Enable the Enable High Limit and Enable Low Limit checkboxes as appropriate.

7      Set the alarm type in the Alarm Type: dropdown.

8      Place the Alarm dialog box in Update mode.

The MPZ can support up to 16 active alarms. If a 17th alarm occurs before any of the original
16 alarms have been reset or acknowledged, the oldest alarm will be lost.

Intrinsic alarm 
is active
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MULTISTATE VARIABLES   

RC-Studio® 2.0 supports several pre-defined multistate units, and also allows
programmers to create custom multistate units. The MPZ allows either type of unit to be
used when defining multistate variables.

As with all Reliable Controls® BACnet only devices, the value of multistate variables start
at 1 and proceed to the number of elements in the text range. For example, the value of
the multistate variable Cool/Heat/Auto/Off multistate text range is 1/2/3/4. For the Off/On/
Auto multistate text range, the corresponding value of the multistate variable will be 1/2/3.
This differs from the RCP multistate reference which begins with the value 0.

As shown in Figure 48, the Custom Units worksheet supports eight custom multistate text
values.

FIGURE 48: EXAMPLE OF CUSTOM UNITS
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RC-STUDIO OPERATOR INTERFACE

Update 1.70 of RC-Studio® 2.0 or greater is required to interface to the MACH-ProZone™. This update
includes several new features, as detailed in this section.

RUNTIME REPORT   

The MACH-ProZone™ is a BACnet protocol device, and therefore does not include any
RCP points, including traditional RCP Runtime Logs. Instead, RC-Studio® 2.0 Update 1.70
includes a Runtime Report, which assembles properties from BACnet objects into a single
report that is nearly identical to the traditional RCP Runtime Logs worksheet. There are
four ways to access a BACnet Runtime Report: selecting from the main menu, selecting in
the System Tree, selecting a Runtime Report keyword annotation on a System Group, or
via direct access.

TO ACCESS THE BACNET RUNTIME REPORT FROM THE MAIN MENU:

1      Click the MPZ controller on the System Tree.

2      Select Data in the main menu.

3      Select Runtime Report from the Data menu.

FIGURE 49: DATA MENU
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TO ACCESS THE BACNET RUNTIME REPORT FROM THE SYSTEM TREE:

TO CREATE A LINK FOR THE BACNET RUNTIME REPORT IN A SYSTEM GROUP

TO ACCESS THE BACNET RUNTIME REPORT VIA DIRECT ACCESS:

1      Expand the MPZ controller section on the System Tree.

2      Click Runtime Report to open the Runtime Report worksheet.

FIGURE 50: RUNTIME REPORT AND RUNTIME LOG FROM THE SYSTEM TREE

1      Right-click a System Group and select Insert.

2      The Insert Point of Keyword dialog box appears.

3      Enter the BACnet device ID followed by the BACnet mnemonic to reference the
BACnet Runtime Report (RT-REPORT).

FIGURE 51: INSERT POINT OF KEYWORD DIALOG BOX

1      Select Network > Direct Access (F2) from the main menu.

2      In the Direct Access dialog box, enter the BACnet device ID followed by the
BACnet mnemonic to reference the BACnet Runtime Report (RT-REPORT).

3      Click the OK button to gain access.
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Table 14 details the column fields in the Runtime Report worksheet.

A Runtime Log worksheet can be opened for any point by double-clicking that point in the
Runtime Report worksheet. An example of the Runtime Log worksheet is shown in Figure
52.

FIGURE 52: RUNTIME LOG WORKSHEET

TABLE 14: RUNTIME REPORT WORKSHEET COLUMN FIELDS

Column Fields Description

Point Any binary point created in a MACH-ProZone™ will
automatically be displayed in the Runtime Report worksheet.

On Time The total accumulated On-time of the point since the log was
started. Expressed in hours and minutes up to a maximum of
65535 hours.

Start Date The date the Runtime Log was initiated. 

Length The number of On/Off transitions that is held in the Runtime
Log. The default value of 100 in the Length column means the
last 100 On/Off transitions are held in the Runtime Log
worksheet (resulting in up to 50 rows of data). To change this
value, disable the Log field first.

Total Represents the total number of On/Off transitions recorded
since the Start Date.

Today Represents the number of On/Off transitions recorded for the
current day as of midnight.

Log Enables logging of the point (Enabled by default).

Clear Data Enabling the Clear Data field and placing the Runtime Report
worksheet in Update mode will reset the Total and Today
counters to zero, the On Time field to 0000:00, and the Start
Date to the current date.
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CLEAR PANEL   

Clearing a MACH-ProZone™ is accomplished via the Reinitilize BACnet Device dialog
box. The Reinitilize BACnet Device dialog box can be opened via the right-click menu or
via the Main Menu > System Setup > Clear Panel option.

TO CLEAR A MACH-PROZONE

1      Open the Reinitialize BACnet Device dialog box and select Cold Start (Clear
Panel) from the State field dropdown.

FIGURE 53: REINITIALIZE BACNET DEVICE DIALOG BOX

2      Enter the appropriate password and press OK.

FIGURE 54: ENTER THE PASSWORD

Verify the device ID number before continuing.

Master system password
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TABLES   

The Tables worksheet has changed in appearance and functionality. The Tables
worksheet is used to create and display all of the tables in a single controller. Each table
reference includes the unique table name (32 characters), an In Value (X) - Unit, and an
Out Value (Y) - Unit. Double-clicking a table reference in the Name column will open the
associated Table worksheet.

FIGURE 55: TABLES AND TABLE WORKSHEETS

The Table worksheet contains two columns, labelled In Value (X) and the Out Value (Y)
columns, along with the appropriate unit. Each Table worksheet has a maximum of 15
rows for defining scaling coordinates.

In the above example, a table was created for a static pressure transducer with a standard
0–10 VDC output signal. The table is used to scale the VDC signal into units of Pascals.
Row 2 is necessary to prevent VDC noise from being translated into false Pa readings. Row
4 is necessary to prevent the table from reading zero in the event the input signal rises
beyond 10 VDC. 

NETWORK STATUS WORKSHEET   

The BACnet Network Status worksheet has been expanded to support database, trend
memory, Net Ins, and Net Outs for the MACH-ProZone™. 

FIGURE 56: NETWORK STATUS WORKSHEET
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DB REMAINING

The DB Remaining column in the Network Status worksheet indicates the bytes and
percent remaining in the database (flash) memory. In Figure 56, 13,264 bytes remain and
are free to use for additional database. Creating a new object will always consume
database memory. Objects such as variables use very little memory, while schedules and
Control-BASIC programs can use much more.

The total database capacity of an MPZ-44, MPZ-48, and MPZ-84 has been designed to
equal or exceed the existing MACH-Zone™ controller’s database. The expanded memory
(-XM) option greatly extends the database memory available by adding memory for an
additional 24 KB of database and 84 KB of trend storage. The MPZ-88 base model
includes the same database and trend memory as the -XM models. 

TREND REMAINING

The Trend Remaining column in the Network Status worksheet indicates the bytes and
percent remaining in the trend memory. Figure 56 indicates that 62,220 bytes remain and
are free to use within the trend memory. Trend memory, as the name implies, will be used
when creating Single-point and Multipoint Trend Logs, adding points to a Trend Log, or
when creating variables.

Be aware that creating a Multipoint Trend Log with 8 points and a default length of 128
samples, for example, will use 5.5 KB of trend memory. In addition, since a Trend Log is
also an object, a few hundred bytes of database memory will also be used.

NET INS

The Net Ins worksheet is used to display the number of network points imported into the
MPZ controller from other controllers on the network. Click the ellipsis button in the Net Ins
column to access the Net Ins worksheet in which all of the Net In points for the MPZ
controller are listed.

The Net Ins data is preserved on a power loss and is stored in the pan file. The Function
and Period fields are user-adjustable.

Each Control-BASIC program can be no larger than 3,200 bytes and the total size for all
Control-BASIC programs cannot exceed 8,500 bytes.

The -XM option does not increase the available memory for Control-BASIC programs.
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FIGURE 57: NET INS WORKSHEET

In Figure 57, the point 1000AI20 is an imported point from device #1000. When points are
referenced by the Control-BASIC program FC2-MAD-PRG, a new entry is created in the
Net Ins worksheet.

When points are referenced by Control-BASIC programs, Trend Logs, System Groups,
SMART-Sensors, or Schedules in the MPZ, the points are added as entries in the Net Ins
worksheet. Each entry indicates the referencing object in the Requested By column.

NET OUTS

The Net Outs worksheet is used to display the number of points shared on a network or
exported from the MPZ to another controller. Click the ellipsis button in the Net Outs
column to access the Net Outs worksheet in which all of the Net Out points for the MPZ
controller are listed.

FIGURE 58: NET OUTS WORKSHEET

In Figure 58, point 2000AV37 is a variable on a MACH-ProSys™ that has been written from
the MPZ via the following Control-BASIC code.

45 2000AV37 = 17

Point AV4 has been shared on the local network from the Control-BASIC program FC2-
CALCS via the following statement.

90 A = SHARE( AV4 )
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ROOFTOP UNIT APPLICATION   

OVERVIEW   

This standard application consists of a single-zone, packaged rooftop unit controlled by a
MACH-ProZone™ (MPZ). MPZ model selection and configuration parameters, chosen
during installation, tailor the sequence of operation to the requirements of the specific
application. The same database can be used in an MPZ-84 to add a local outdoor air
sensor, an MPZ-48 to add a high-speed setting for the fan and second-stage heat/cool, or
an MPZ-88 to add a local outdoor air sensor and the second stages. Also, the
Commissioning Tool (SSL #9) has been configured for basic application and
configuration. The functional configuration options are shown in Table 15.

There are metric and imperial versions of the pan file and can be downloaded from the
Dealer section on the Reliable Controls® website.

TABLE 15: FUNCTIONAL CONFIGURATION OPTIONS

SENSOR SETPOINT FAN HEAT COOL ECONO SCHED OAT

SST-S Absolute Continuous 1 Stage 1 Stage None Local None

SST-UD Relative Cyclic 2 Stage 2 Stage 2-Position Network Local

SSL Heat/Cool 1 Speed Minimum Network

2 Speed Modulating

Sample programs are provided solely for the purpose of demonstrating MACH-ProZone™

features and application. Users must create and test their own programs for actual field
usage. Reliable Controls® is not responsible for equipment or property damage resulting
from application of sample programs.
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Operational limits and setpoints are also customized for the specific application using
configuration variables shown in Table 16.

TABLE 16: OPERATIONAL LIMITS AND SETPOINTS

Setpoints Limits

Relative Setpoint Setpoint High Limit

Setpoint Deadband Setpoint Low Limit

Setpoint Increment Minimum-on Delay

Setpoint Range Minimum-off Delay

Night Set-back Setpoint Inter-stage Delay

Night-Set-forward Setpoint Discharge High Limit

NSB/NSF Deadband Discharge Low Limit

Network Schedule Delay Mixed Air Low Limit

Occupancy Override Time Economizer Low Limit

Heating Enable Setpoint Economizer High Limit

Cooling Enable Setpoint Mixed Air Damper Minimum

Mixed Air Low Setpoint Mixed Air Damper Maximum

Mixed Air High Setpoint

Mixed Air Setpoint

Mixed Air Damper Ramp
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SEQUENCE OF OPERATION   

SEQUENCE OF OPERATION

1          Occupied mode shall be determined by local BACnet® schedule object (or as
commanded via BACnet® network occupancy command; as configured). During
the occupied mode the supply fan shall run continuously (or cycle based upon an
active request for heating or cooling; as configured). During the unoccupied mode,
the fan shall cycle as required if the space temperature falls below the night set-
back setpoint of 50 °F (adj.) or raises above the night set-forward setpoint of 80 °F
(adj.). 

Once enabled, the unoccupied demand mode shall remain active until the space
temperature has been brought above the night set-back setpoint by 5 °F (adj.) and
below the night set-forward setpoint by 5 °F (adj.). Temporary occupancy may be
initiated during the scheduled unoccupied mode through local interaction with the
override button at the space sensor. When the fan is commanded to be active, the
high-speed fan (based upon configuration) shall be enabled based upon user
request (via SMART-Sensor™ or workstation only) or in conjunction with a demand
for second stage heating or cooling. 

2          Supply fan status is monitored by a current transformer (CT) switch. When the CT
indicates that the supply fan is not active, all heating, cooling and economizer
operation shall be locked out and the outdoor air damper shall be commanded to
zero.

3          System operational mode may be selected by the user (via SMART-Sensor™ or
workstation only). In the “Off” mode heating, cooling and economizer shall be
locked-out. In the “Auto” mode the system shall automatically determine
operational mode based upon space temperature deviation. In the “Heat” mode the
system shall be permitted to heat; however, cooling shall be locked out. In the
“Cool” mode the system shall be permitted to cool; however, heating shall be
locked out.

4          During the occupied mode, when heating is enabled and the outdoor air
temperature falls below the heating lock-out setpoint (60 °F, adj.) the heating stages
shall be enabled to maintain the space temperature setpoint. If the space
temperature falls below the heating setpoint by 0.5 °F for longer than 10 minutes or
continues to fall below the heating setpoint by more than 1°F the first stage of heat
shall be enabled. The first stage of heat shall remain active until the space
temperature rises above the heating setpoint by 0.5 °F. If the first stage of heat is
active for a minimum of 20 minutes or the space temperature continues to fall to
more than 2 °F below the heating setpoint then the second stage of heat shall be
enabled. The second stage of heat shall remain active until the space temperature
returns to the heating setpoint.
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5          During the occupied mode, when cooling is enabled and the outdoor air
temperature rises above the cooling lock-out setpoint (70 °F, adj.) the cooling
stages shall be enabled to maintain the space temperature setpoint. If the space
temperature rises above the cooling setpoint by 0.5 °F for longer than 10 minutes or
continues to rise above the cooling setpoint by more than 1°F the first stage of
cooling shall be enabled. The first stage of cooling shall remain active until the
space temperature falls below the cooling setpoint by 0.5 °F. If the first stage of
cooling is active for a minimum of 20 minutes or the space temperature continues
to rise to more than 2 °F above the cooling setpoint then the second stage of
cooling shall be enabled. The second stage of cooling shall remain active until the
space temperature returns to the cooling setpoint.

6          Based upon configuration; mixed air dampers shall be commanded based upon
required sequence of operation. Whenever fan status is not proven or the
discharge air temperature falls below mixed-air low-limit setpoint of 45 °F (adj.) the
outdoor air damper shall be driven to the closed position. Economizer mode shall
be enabled when the outdoor air is below the economizer high limit setpoint of 70
°F (adj.) and above the economizer low limit setpoint of 30 °F (adj.). Minimum
outdoor air dampers (if selected) shall slowly ramp open to the minimum outdoor
air position when fan status is proven and will maintain the minimum position until
the fan is disabled. Two-position outdoor air dampers (if selected) shall open and
close during the economizer mode to satisfy a request for cooling. Modulating
outdoor air dampers (if selected) shall slowly ramp open to the minimum outdoor
air position when fan status is proven and will maintain the minimum position until
the fan is disabled. 

During the economizer mode, modulating outdoor air dampers will modulate to
maintain the discharge air temperature according to the following reset schedule
(adj.):

Space Temperature Discharge Air Temperature Setpoint

<= 2 °F below heating setpoint 65 °F (adj.)

>= 2°F above cooling setpoint 55 °F (adj.)

7          Analog control objects shall be trended every 20 minutes and the values shall be
maintained for a minimum of 48 hours of runtime. Binary control objects runtime
and cycles shall be stored as well.
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FIGURE 59: RTU SYSTEM DIAGRAM

FIGURE 60: INPUTS WORKSHEET

FIGURE 61: OUTPUTS WORKSHEET
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FIGURE 62: VARIABLES WORKSHEET - CONFIGURATION VARIABLES

FIGURE 63: VARIABLES WORKSHEET - OPERATION VARIABLES

FIGURE 64: PID LOOPS WORKSHEET
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FIGURE 65: SCHEDULES WORKSHEET

FIGURE 66: BACNET SCHEDULE DIALOG BOX

FIGURE 67: CONTROL-BASIC WORKSHEET
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FIGURE 68: RTU WIRING DETAIL - MPZ-44

Figure 69 shows the RTU wiring detail for the MPZ-88 to show the utilization of more inputs
and outputs.

Outputs 1,2, and 3 should be set to TRIAC type while output 4 should be set to Universal.
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FIGURE 69: RTU WIRING DETAIL - MPZ-88
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CONTROL-BASIC PROGRAMS   

CONFIGURATION - PROGRAM 1

10 REM ***** ROOF TOP UNIT STANDARD APPLICATION *****
20 REM ***** CONFIGURATION PROGRAM *****       

30 REM ***** Configuration parameter set-up/limitations
40 {1009}RTU-CFG-SP-ABS-LO = LIMIT( {1009}RTU-CFG-SP-ABS-LO , 55 , {1009}RTU-
___CFG-SP-ABS-HI - {1009}RTU-CFG-SP-DB )
50 {1009}RTU-CFG-SP-ABS-HI = LIMIT( {1009}RTU-CFG-SP-ABS-HI , {1009}RTU-CFG-SP-
___ABS-LO + {1009}RTU-CFG-SP-DB , 85 )
60 {1009}RTU-CFG-SP-DB = LIMIT( {1009}RTU-CFG-SP-DB , 1 , 10 )
70 {1009}RTU-CFG-SP-INC = LIMIT( {1009}RTU-CFG-SP-INC , 0.1 , 1 )
80_{1009}RTU-CFG-SP = LIMIT( {1009}RTU-CFG-SP , {1009}RTU-CFG-SP-ABS-LO ,
___{1009}RTU-CFG-SP-ABS-HI )
90 {1009}RTU-CFG-SP-RANGE = LIMIT( {1009}RTU-CFG-SP-RANGE , 0 , 10 )
100 {1009}RTU-CFG-SP-NSB = LIMIT( {1009}RTU-CFG-SP-NSB , 50 , {1009}RTU-ACT-HTG-
____SP )
110 {1009}RTU-CFG-SP-NSF = LIMIT( {1009}RTU-CFG-SP-NSF , {1009}RTU-ACT-CLG-SP ,
____95 )
120_{1009}RTU-CFG-SCHED-DELAY = LIMIT( {1009}RTU-CFG-SCHED-DELAY , 0 , 60 )
130_{1009}RTU-CFG-SCHED-OVRD = LIMIT( {1009}RTU-CFG-SCHED-OVRD , 0 , 240 )
140_{1009}RTU-CFG-DELAY-MIN-ON = LIMIT( {1009}RTU-CFG-DELAY-MIN-ON , 0 , 600 )
150_{1009}RTU-CFG-DELAY-MIN-OFF = LIMIT( {1009}RTU-CFG-DELAY-MIN-OFF , 0 , 600 )
160_{1009}RTU-CFG-DELAY-INSTG = LIMIT( {1009}RTU-CFG-DELAY-INSTG , 0 , 600 )
170_{1009}RTU-CFG-DAT-HI-LIMIT = LIMIT( {1009}RTU-CFG-DAT-HI-LIMIT , 90 , 120 )
180_{1009}RTU-CFG-DAT-LO-LIMIT = LIMIT( {1009}RTU-CFG-DAT-LO-LIMIT , 30 , 50 )
190_{1009}RTU-CFG-MAD-MIN = LIMIT( {1009}RTU-CFG-MAD-MIN , 0 , {1009}RTU-CFG-
____MAD-MAX )
200_{1009}RTU-CFG-MAD-MAX = LIMIT( {1009}RTU-CFG-MAD-MAX , {1009}RTU-CFG-MAD-
____MIN , 100 )

210_REM ***** Select space temperature and setpoint source from SSL or input
220_IF {1009}RTU-CFG-SENSOR-TYPE >= 4 THEN GOTO 320 ELSE {1009}RTU-ACT-RMT =
____{1009}RTU-RMT/RAT , {1009}RTU-OCC-MTN = 0
230_IF {1009}RTU-CFG-SENSOR-TYPE = 1 THEN GOTO 320
    
240_REM ***** Select SST-UD to define local setpoint
250_IF {1009}RTU-CFG-SENSOR-TYPE = 2 THEN GOTO 290
260_IF+ {1009}RTU-CFG-SENSOR-TYPE = 3 THEN {1009}RTU-ACT-RMT-SP = {1009}RTU-
____CFG-SP
270_IF+ SENSOR-ON( {1009}RTU-RMT/RAT ) THEN {1009}RTU-ACT-RMT-SP = {1009}RTU-
____ACT-RMT-SP + {1009}RTU-CFG-SP-INC
280_IF+ SENSOR-OFF( {1009}RTU-RMT/RAT ) THEN {1009}RTU-ACT-RMT-SP = {1009}RTU-
____ACT-RMT-SP - {1009}RTU-CFG-SP-INC
    
290_REM ***** Select SST-S to define local setpoint
300_IF {1009}RTU-CFG-SP-TYPE = 1 THEN {1009}RTU-ACT-RMT-SP = SLIDE( {1009}RTU-
____RMT/RAT , 0 , 3 , {1009}RTU-CFG-SP-ABS-LO , {1009}RTU-CFG-SP-ABS-HI ) , GOTO
____320
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310_{1009}RTU-ACT-RMT-SP = SLIDE( {1009}RTU-RMT/RAT , 0 , 3 , {1009}RTU-CFG-SP
____- {1009}RTU-CFG-SP-RANGE , {1009}RTU-CFG-SP + {1009}RTU-CFG-SP-RANGE )

320_REM ***** Define heating & cooling setpoints
330_{1009}RTU-ACT-RMT-SP = LIMIT( {1009}RTU-ACT-RMT-SP , {1009}RTU-CFG-SP-ABS-
____LO , {1009}RTU-CFG-SP-ABS-HI )

340_A = {1009}RTU-CFG-SP-DB / 2 : REM ** Divide deadband between heating/cooling
____differential ( A )

350_IF {1009}RTU-CFG-SP-TYPE = 3 THEN GOTO 380
360_{1009}RTU-ACT-HTG-SP = {1009}RTU-ACT-RMT-SP - A : REM ** Automatically
____calculate actual heating setpoint
370_{1009}RTU-ACT-CLG-SP = {1009}RTU-ACT-RMT-SP + A : REM ** Automatically
____calculate actual cooling setpoint

380_{1009}RTU-ACT-HTG-SP = LIMIT( {1009}RTU-ACT-HTG-SP , {1009}RTU-CFG-SP-ABS-
____LO - A , {1009}RTU-ACT-CLG-SP - {1009}RTU-CFG-SP-DB ) : REM ** Limit actual
____heating setpoint
390_{1009}RTU-ACT-CLG-SP = LIMIT( {1009}RTU-ACT-CLG-SP , {1009}RTU-ACT-HTG-SP +
____{1009}RTU-CFG-SP-DB , {1009}RTU-CFG-SP-ABS-HI + A ) : REM ** Limit actual
____cooling setpoint

Sample programs are provided solely for the purpose of demonstrating MACH-ProZone™

features and application. Users must create and test their own programs for actual field
usage. Reliable Controls® is not responsible for equipment or property damage resulting
from application of sample programs.
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10_REM ***** ROOF TOP UNIT STANDARD APPLICATION *****
20_REM ***** OCCUPANCY PROGRAM *****    

30_REM ***** Determine occupancy based upon configured source
40_IF {1009}RTU-CFG-SCHED-LOCAL THEN {1009}RTU-OCC-MODE = {1009}RTU-LOCAL-OCC-
___SCHED , GOTO 60
50_{1009}RTU-OCC-MODE = TIME-ON( {1009}RTU-OCC-NET-SCHED ) > {1009}RTU-CFG-
___SCHED-DELAY * 1.667

60_IF {1009}RTU-OCC-MODE THEN STOP {1009}RTU-OCC-OVRD , STOP {1009}RTU-OCC-NSB/
___NSF , END
    
70_REM ***** Determine occupancy override based upon configured source
80_REM ***** Use SST-O or SST-U/D for override
90_IF {1009}RTU-CFG-SENSOR-TYPE = 3 THEN GOTO 130
100_IF+ SENSOR-ON( {1009}RTU-RMT/RAT ) OR SENSOR-OFF( {1009}RTU-RMT/RAT ) THEN
____START {1009}RTU-OCC-OVRD
110_IF+ TIME-ON( {1009}RTU-OCC-OVRD ) > 0:05:00 AND ( SENSOR-ON( {1009}RTU-RMT/
____RAT ) OR SENSOR-OFF( {1009}RTU-RMT/RAT ) ) THEN STOP {1009}RTU-OCC-OVRD
120_GOTO 160

130_REM ***** Use SSL-OC for override
140_IF TIME-ON( {1009}RTU-OCC-MTN ) >= 0:10:00 THEN START {1009}RTU-OCC-OVRD
150_IF TIME-OFF( {1009}RTU-OCC-MTN ) >= 0:20:00 THEN STOP {1009}RTU-OCC-OVRD
    
160_REM ***** Timed disable of override
180_IF TIME-ON( {1009}RTU-OCC-OVRD ) >= {1009}RTU-CFG-SCHED-OVRD * 1.667 THEN
____STOP {1009}RTU-OCC-OVRD
    
190_REM ***** Determine unoccupied demand
200_C = SWITCH( C , {1009}RTU-ACT-RMT , {1009}RTU-CFG-SP-NSB + {1009}RTU-CFG-
____SP-NSB/NSF-DB , {1009}RTU-CFG-SP-NSB ) : REM ** NSB heating demand ( C )
210_D = SWITCH( D , {1009}RTU-ACT-RMT , {1009}RTU-CFG-SP-NSF - {1009}RTU-CFG-
____SP-NSB/NSF-DB , {1009}RTU-CFG-SP-NSB ) : REM ** NSB cooling demand ( D )
220_{1009}RTU-OCC-NSB/NSF = C OR D

Sample programs are provided solely for the purpose of demonstrating MACH-ProZone™

features and application. Users must create and test their own programs for actual field
usage. Reliable Controls® is not responsible for equipment or property damage resulting
from application of sample programs.
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SUPPLY FAN - PROGRAM 3

10_REM ***** ROOF TOP UNIT STANDARD APPLICATION *****
20_REM ***** SUPPLY FAN PROGRAM *****    

30_REM ***** Determine fan operational demand
40_A = MAX( {1009}RTU-OCC-MODE , {1009}RTU-OCC-OVRD , {1009}RTU-OCC-NSB/NSF ) :
___REM ** Occupied demand ( A )
50_B = MAX( {1009}RTU-HEAT , {1009}RTU-COOL , {1009}RTU-SYS-DEMAND > 1 ) : REM
___** Temperature control demand ( B )

60_REM ***** Fan operation configured for constant operation
70_IF {1009}RTU-CFG-FAN-CYCLE THEN GOTO 110
80_IF A THEN START {1009}RTU-SF
90_IF MIN( TIME-OFF( A ) , TIME-OFF( B ) ) >= 0:01:30 THEN STOP {1009}RTU-SF
100_GOTO 160

110_REM ***** Fan operation configured for cyclic operation
120_IF {1009}RTU-SYS-FAN-MODE = 1 THEN STOP {1009}RTU-SF , GOTO 160
130_IF {1009}RTU-SYS-FAN-MODE = 2 OR {1009}RTU-SYS-FAN-MODE = 3 THEN START
____{1009}RTU-SF , GOTO 160
140_IF A AND B THEN START {1009}RTU-SF
150_IF TIME-OFF( B ) >= 0:01:30 THEN STOP {1009}RTU-SF
    
160_REM ***** Command optional high-speed fan
170_C = {1009}RTU-SYS-DEMAND > 2 : REM ** High demand
180_IF NOT {1009}RTU-SF THEN STOP {1009}RTU-SF-HI-SPD , GOTO 210
190_IF {1009}RTU-SYS-FAN-MODE = 3 OR C THEN START {1009}RTU-SF-HI-SPD , GOTO 210
200_IF TIME-OFF( C ) >= 0:01:30 THEN STOP {1009}RTU-SF-HI-SPD
    
210_REM ***** Display operational fan mode
220_IF NOT {1009}RTU-SF THEN {1009}RTU-SYS-FAN-MODE-ACT = 1 , END
230_IF {1009}RTU-SF-HI-SPD THEN {1009}RTU-SYS-FAN-MODE-ACT = 3 , END
240_{1009}RTU-SYS-FAN-MODE-ACT = {1009}RTU-SF + 1

Sample programs are provided solely for the purpose of demonstrating MACH-ProZone™

features and application. Users must create and test their own programs for actual field
usage. Reliable Controls® is not responsible for equipment or property damage resulting
from application of sample programs.
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TEMPERATURE DEMAND - PROGRAM 4

10_REM ***** ROOF TOP UNIT STANDARD APPLICATION *****
20_REM ***** TEMPERATURE DEMAND PROGRAM *****  

30_REM ***** Determing functional mode
40_IF {1009}RTU-SYS-FAN-MODE = 1 THEN {1009}RTU-SYS-DEMAND = 1 , {1009}RTU-SYS-
___MODE-ACT = 4 , END
50_IF {1009}RTU-SYS-MODE = 4 THEN {1009}RTU-SYS-DEMAND = 1 , {1009}RTU-SYS-MODE-
___ACT = 4 , END    
60_IF {1009}RTU-SYS-MODE < 3 THEN {1009}RTU-SYS-MODE-ACT = {1009}RTU-SYS-MODE ,
___GOTO 90
70_IF {1009}RTU-ACT-RMT > {1009}RTU-ACT-CLG-SP THEN {1009}RTU-SYS-MODE-ACT = 1
80_IF {1009}RTU-ACT-RMT < {1009}RTU-ACT-HTG-SP THEN {1009}RTU-SYS-MODE-ACT = 2    
90_REM ***** Determine space temperature deviation
100_{1009}RTU-ACT-DEV = {1009}RTU-ACT-RMT - {1009}RTU-ACT-RMT-SP
110_A = {1009}RTU-ACT-RMT - {1009}RTU-ACT-CLG-SP : REM ** Actual cooling
____deviation ( A )
120_B = {1009}RTU-ACT-HTG-SP - {1009}RTU-ACT-RMT : REM ** Actual heating
____deviation ( B )
130_IF {1009}RTU-SYS-MODE-ACT = 1 THEN C = A : REM ** Control deviation based
____upon mode ( C )
140_IF {1009}RTU-SYS-MODE-ACT = 2 THEN C = B    
150_REM ***** Determine demand based upon deviation
160_D = SWITCH( D , C , -0.5 , 0.5 ) : REM ** Delayed, low deviation threshold
____( D )
170_E = SWITCH( E , C , -0.5 , 1 ) : REM ** Immediate moderate deviation request
____( E )
180_F = SWITCH( F , C , 0 , 2 ) : REM ** Immediate high deviation request ( F )
190_IF TIME-ON( D ) >= 0:10:00 THEN START G ELSE STOP G : REM ** Delayed low
____deviation request ( G )
200_IF TIME-ON( E ) >= 0:20:00 THEN START H ELSE STOP H : REM ** Delayed stage
____two request ( H )    
210_REM ***** Demand based upon occupancy
220_IF {1009}RTU-OCC-MODE OR {1009}RTU-OCC-OVRD THEN GOTO 260

230_REM ***** Unoccupied demand 
240_IF {1009}RTU-OCC-NSB/NSF THEN {1009}RTU-SYS-DEMAND = 2 ELSE {1009}RTU-SYS-
____DEMAND = 1
250_END

260_REM ***** Occupied demand
270_IF F OR H THEN {1009}RTU-SYS-DEMAND = 3 , END : REM ** High deviation 
280_IF E OR G THEN {1009}RTU-SYS-DEMAND = 2 ELSE {1009}RTU-SYS-DEMAND = 1 : REM
____** Low deviation 
 

Sample programs are provided solely for the purpose of demonstrating MACH-ProZone™

features and application. Users must create and test their own programs for actual field
usage. Reliable Controls® is not responsible for equipment or property damage resulting
from application of sample programs.
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HEATING/COOLING COMMAND - PROGRAM 5

10_REM ***** ROOF TOP UNIT STANDARD APPLICATION *****
20_REM ***** HEAT/COOL COMMAND PROGRAM *****  

30_REM ***** Define runtime and staging delays
40_A = {1009}RTU-CFG-DELAY-MIN-ON * 1.667 : REM ** Minimum-on delay in minutes
___coverted to a real number ( A )
50_B = {1009}RTU-CFG-DELAY-MIN-OFF * 1.667 : REM ** Minimum-off delay in minutes
___coverted to a real number ( B )
60_C = {1009}RTU-CFG-DELAY-INSTG * 1.667 : REM ** Minimum-interstage delay in
___minutes coverted to a real number ( C )
70_REM ***** Define output discharge air temperature safeties
80_D = SWITCH( D , {1009}RTU-DAT , {1009}RTU-CFG-DAT-HI-LIMIT , {1009}RTU-CFG-
___DAT-HI-LIMIT - 5 ) : REM ** High limit safety enable
90_E = SWITCH( E , {1009}RTU-DAT , {1009}RTU-CFG-DAT-LO-LIMIT , {1009}RTU-CFG-
___DAT-LO-LIMIT + 5 ) : REM ** Low limit safety enable
100_REM ***** Physical safety lockouts
110_IF NOT {1009}RTU-SF-S THEN STOP {1009}RTU-HEAT , STOP {1009}RTU-COOL , STOP
____{1009}RTU-HEAT-STG2 , STOP {1009}RTU-COOL-STG2 , END
120_IF NOT D THEN STOP {1009}RTU-HEAT , STOP {1009}RTU-HEAT-STG2 , END
130_IF NOT E THEN STOP {1009}RTU-COOL , STOP {1009}RTU-COOL-STG2 , END
140_REM ***** Define cooling operation
150_F = {1009}RTU-SYS-DEMAND > 1 : REM ** Low request for cooling
160_G = {1009}RTU-SYS-DEMAND > 2 : REM ** High request for cooling 
170_IF TIME-OFF( {1009}RTU-COOL ) >= B THEN {1009}RTU-COOL = F : REM ** Min-off
____applied to compressor enable
180_IF TIME-ON( {1009}RTU-COOL ) >= C THEN {1009}RTU-COOL-STG2 = G : REM **
____Interstage applied to optional 2nd stage
190_IF TIME-ON( {1009}RTU-COOL-STG2 ) >= A THEN {1009}RTU-COOL-STG2 = G : REM
____** Min-on applied to optional 2nd stage
200_IF NOT {1009}RTU-COOL-STG2 AND TIME-ON( {1009}RTU-COOL ) >= A THEN
____{1009}RTU-COOL = F : REM ** Min-on applied to compressor enable
210_REM ***** Define heating operation
220_H = {1009}RTU-SYS-DEMAND > 1 : REM ** Low request for heating
230_I = {1009}RTU-SYS-DEMAND > 2 : REM ** High request for heating
240_IF TIME-OFF( {1009}RTU-HEAT ) >= B THEN {1009}RTU-HEAT = H : REM ** Min-off
____applied to conventional heating enable
250_IF TIME-ON( {1009}RTU-HEAT ) >= C THEN {1009}RTU-HEAT-STG2 = I : REM **
____Interstage applied to optional 2nd stage
260_IF TIME-ON( {1009}RTU-HEAT-STG2 ) >= A THEN {1009}RTU-HEAT-STG2 = I : REM
____** Min-on applied to optional 2nd stage
270_IF NOT {1009}RTU-HEAT-STG2 AND TIME-ON( {1009}RTU-HEAT ) >= A THEN
____{1009}RTU-HEAT = H : REM ** Min-on applied to conventional heating enable

Sample programs are provided solely for the purpose of demonstrating MACH-ProZone™

features and application. Users must create and test their own programs for actual field
usage. Reliable Controls® is not responsible for equipment or property damage resulting
from application of sample programs.
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10_REM ***** ROOF TOP UNIT STANDARD APPLICATION *****
20_REM ***** MIXED AIR DAMPER PROGRAM *****  
30_REM ***** Define setpoint
40_{1009}RTU-CFG-MAT-SP = SLIDE( {1009}RTU-ACT-RMT , {1009}RTU-ACT-HTG-SP - 2 ,
___{1009}RTU-ACT-CLG-SP + 2 , {1009}RTU-CFG-MAT-SP-HI , {1009}RTU-CFG-MAT-SP-LO
___)
50_REM ***** Calculate mixed-air damper ramp
60_D = {1009}RTU-CFG-MAD-RAMP * 1.667 / 100
70_E = LIMIT( E + INTERVAL( D ) , 0 , 100 ) * {1009}RTU-SF-S : REM ** Ramp value
___( E )
80_REM ***** Disable economizer control without outdoor temperature available
90_IF {1009}RTU-CFG-OAT-TYPE = 1 THEN {1009}RTU-SYS-ECON-MODE = 0 , GOTO 240
100_REM ***** Define economizer mode
110_A = SWITCH( A , {1009}RTU-ACT-OAT , {1009}RTU-CFG-MAT-SP-HI , {1009}RTU-CFG-
____MAT-SP-HI - 2 ) : REM ** Economizer outdoor air temperature high limit enable
____( A )
120_B = SWITCH( B , {1009}RTU-ACT-OAT , {1009}RTU-CFG-MAT-SP-LO , {1009}RTU-CFG-
____MAT-SP-LO + 2 ) : REM ** Economizer outdoor air temperature low limit enable
____( B )
130_{1009}RTU-SYS-ECON-MODE = A AND B
140_REM ***** Mixed-air damper physical interlocks
150_C = SWITCH( C , {1009}RTU-ACT-OAT , {1009}RTU-CFG-MAT-LL-SP , {1009}RTU-CFG-
____MAT-LL-SP + 5 ) : REM ** Two-position low-limit lock-out ( C )
160_IF NOT C THEN {1009}RTU-OAD = 0 , END
170_IF TIME-ON( {1009}RTU-SF-S ) < 0:00:30 THEN {1009}RTU-OAD = 0 , END
180_REM ***** Determine mixed-air damper operation based upon configuration
____selection
190_ON LIMIT( ABS( {1009}RTU-CFG-MAD-TYPE ) , 1 , 4 ) GOTO 200 , 220 , 240 , 260
200_REM ***** No mixed-air damper
210_{1009}RTU-OAD = 0 : END
220_REM ***** Two-position mixed-air damper
230_{1009}RTU-OAD = ( {1009}RTU-SYS-DEMAND > 1 ) * ( {1009}RTU-SYS-MODE-ACT = 1
____) * {1009}RTU-SYS-ECON-MODE * 100 : END
240_REM ***** Minimum outdoor air damper
250_{1009}RTU-OAD = MIN( E , {1009}RTU-CFG-MAD-MIN ) : END
260_REM ***** Modulating mixed-air damper control
270_{1009}RTU-OAD = MIN( E , {1009}RTU-CFG-MAD-MAX , {1009}RTU-MA-LL-LOOP , MAX(
____{1009}RTU-CFG-MAD-MIN , {1009}RTU-MA-LOOP ) )

Sample programs are provided solely for the purpose of demonstrating MACH-ProZone™

features and application. Users must create and test their own programs for actual field
usage. Reliable Controls® is not responsible for equipment or property damage resulting
from application of sample programs.
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ALARMS - PROGRAM 7

10_REM ***** ROOF TOP UNIT STANDARD APPLICATION *****
20_REM ***** ALARM PROGRAM *****  

30_REM ***** FAN FAILURE 
40_ALARM-TYPE 2  
50_DALARM {1009}RTU-SF <> {1009}RTU-SF-S , 90 , RTU Supply fan failure to command

60_REM ***** RTU DEVICE/EQUIPMENT FAILURE
70_A = ABS( {1009}RTU-DAT - {1009}RTU-ACT-RMT )
80_B = TIME-ON( {1009}RTU-COOL ) >= 0:10:00 AND A <= 10
90_C = TIME-ON( {1009}RTU-HEAT ) >= 0:10:00 AND A <= 10

100_IF {1009}RTU-CFG-SENSOR-TYPE >= 4 THEN D = 0 , GOTO 120
110_D = SENSOR-ON( {1009}RTU-RMT/RAT ) OR SENSOR-OFF( {1009}RTU-RMT/RAT )

120_DALARM B , 0 , RTU Low cooling temperature drop
130_DALARM C , 0 , RTU Low heating temperature rise
140_DALARM D , 600 , RTU Space sensor failure

150_REM ***** RTU TEMPERATURE ALARMS
160_IF NOT {1009}RTU-SF-S THEN GOTO 190
170_ALARM {1009}RTU-DAT > {1009}RTU-CFG-DAT-HI-LIMIT , 5 , RTU High discharge
____air temperature
180_ALARM {1009}RTU-DAT < {1009}RTU-CFG-DAT-LO-LIMIT , 5 , RTU High discharge
____air temperature

190_IF TIME-ON( {1009}RTU-OCC-MODE ) < 100 THEN END
200_ALARM {1009}RTU-ACT-RMT > {1009}RTU-ACT-CLG-SP + 2 , 2 , RTU High space
____temperature
210_ALARM {1009}RTU-ACT-RMT < {1009}RTU-ACT-CLG-SP - 2 , 2 , RTU Low space
____temperature

Sample programs are provided solely for the purpose of demonstrating MACH-ProZone™

features and application. Users must create and test their own programs for actual field
usage. Reliable Controls® is not responsible for equipment or property damage resulting
from application of sample programs.
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GENERAL   

POWER   

COMMUNICATIONS   

AMBIENT LIMITS   

Processor 66 MHz, 32-bit embedded microprocessor

Operating RAM 64 KB (all models)

Data Memory (MRAM) 28 KB for MPZ-44, MPZ-48, and MPZ-84 (112 KB for MPZ-
88 and -XM models)

Firmware/Database 512 KB Flash EPROM 

Software RC-Studio® 2.0 update 1.70, or above 
RC-Toolkit™ Version 2.46, or above

Time Optional real-time clock with 1 year battery backup

Supply Voltage 24 VAC/VDC Class 2

Power Rating 25 VA maximum power consumption

Connector 2-pole K1 connector (24 VAC, GND)

Indication Status LED

MSTP-Net EIA-485 76.8 kbps maximum, 3-pin removable connector

SMART-Net RJ-11 jack (6 pin) and a four-pole green connector

Operating Temperature -20 to 55 °C (-4 to 131 °F)

Shipping Temperature -40 to 60 °C (-40 to 140 °F)

Humidity 10–90% RH non-condensing
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PHYSICAL SPECIFICATIONS   

Dimensions 19.1 cm L x 10.9 cm W x 4.9 cm H
(7 1/2" L x 4 5/16" W x 1 5/16" H)

Weight 0.3 kg (0.66 lb.) 

Cover ABS, painted

Mounting DIN rail or 2 mounting holes provided (#8 screws
maximum)
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