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Expanding the System’s Capabilities 

Understanding the Vista VPlex™ Bus
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Routing the VPlex Bus

Description and Purpose

When building an integrated system, it is common to expand the system to provide a large number of zone inputs and relay outputs. The VPlex Bus supports devices that serve to expand the control panel’s capabilities, and provides both power and data through a two-wire circuit. See links to our web site for more information.

By routing the VPlex bus by each location where an intrusion, fire device, access controlled door, and other devices or systems that provide a dry contact output that signals an off-normal condition, the VPlex bus can provide unique services that can unify a number of various status and systems that are designed to alert persons locally, or by way of a monitoring center. 

The bus also allows the system to respond to changes to inputs by causing relay output switching, which you can use for sounding horns, actuating signal lamps, starting and stopping motors, locking and unlocking doors, and many other devices. The system can cause output relays to respond to schedules, changes in zone inputs, user commands from the keypad and commands from remote software commands.

There are three considerations when routing the VPlex Bus:

T-Tap:  Routing a circuit from the panel to devices in the field, branching out to one or more devices by tapping into the main circuit with subsequent branch circuits. A shorted VPlex Bus circuit affects the entire circuit, causing all inputs and outputs to become troubled and off-normal.

VSI Module: Similar to a T-Tap, however, the VSI module isolates each target data circuit run from one another, and from the source data run. If one of the target runs becomes shorted or overloaded, the VSI module shuts down the faulted cable run, isolates the faulted condition to the affected run, and indicates the faulted condition with an onboard LED. Use this module on all systems requiring branch circuits to improve system integrity.

4297 Module: Extends the distance of the VPlex circuit and Isolates the device side from the panel side run. Use this module on systems that require a number of VPlex devices, which load on the circuit is greater than 128uL and systems where the VPlex bus must be extended to its maximum distance capabilities. The 4297 module requires a 12VDC power input that may be obtained from the control panel or external power supply.

Loading the VPlex Bus

The basic system provides zone expansion through the VPlex bus. There are three considerations for the total wiring distance for the system. 

1. The load on the bus from connected devices (a VPlex bus supports unit loads of up to 128 Units). For example, a single device could have a load unit value ranging from 0.5uL to 8uL (see Adding up the Unit Load) for a list of device unit load values.

2. The gauge of cable used to connect devices. 

3. The cumulative distance of all cables connected directly to the panel’s VPlex Terminals.

Figure 1: Loading the VPlex Bus 
with Devices
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If you connect a single cable to the panel’s VPlex terminals, you can connect up to 12,000 feet of cable based upon the number of devices you connect. Connecting more devices to the bus decreases its effective operating length. 

You can calculate the total system load by referencing Appendix A: Unit Load (uL) for VPlex devices and adding together the load value of each device in the system. 

Figure 2: Splitting the VPlex Bus
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The system supports routing more than one cable from the panel’s VPlex Bus terminal. You can route cable from the Panel’s VPlex terminal in multiple directions, using multiple runs. You can route as many cables as desired, but the total device load of all cables added together must not exceed 128uL. 

Shielded cable affects the VPlex Bus Lengths: When using shielded cable, all distance figures are halved, so that the maximum VPlex loop is reduced from 12,000 feet to 6000 feet.

Use the VSI module to improve system integrity

In all applications, Honeywell provides the highest system integrity with the VSI module. The VSI module allows you to add branch circuits of the VPlex Bus, and in the event of a bus compromise, it provides isolation from other branch circuits. This keeps the largest part of the system active in the event of a compromised VPlex bus circuit.

The VSI Module also helps to ensure that no single leg of the VPlex Bus circuit is overloaded with VPlex devices. An onboard LED illuminates if too many VPlex Bus devices are installed on either of the VSI modules target circuits. This makes the VSI module an excellent installation and troubleshooting tool that helps to maximize installation integrity.

Large System Applications

For larger buildings, or buildings with more devices, use Honeywell Vista 4297 modules to create an extended VPlex Bus. Although the maximum cable distance shall not exceed 12,000 feet, the 4297 dramatically increases the number of devices that you can connect and effectively increases the distance of each cable run. 

Figure 3: Understanding the 4297 VPlex module

The 4297 includes two sides:

· The Panel-side, which connects to other 4297 modules and the control panel. In this discussion, we will refer to the load for this cable as PL or the load on the panel side.

· The Device-side, which connects to VPlex devices like motion detectors, door contacts, and relay modules. In this discussion, we will refer to the load for this cable as DL or the load on the Device side.

Figure 4: Using 4297 Modules to 
dramatically increase the effective 
distance of the VPlex bus

Cable Isolation to protect system integrity: Larger systems are more likely to experience cable damage through time. To protect against complete VPlex bus failure, the 4297 module isolates the Device-side cable away from the Panel-side cable to limit VPlex bus failure to the closest 4297 module. The rest of the system VPlex bus continues to operate properly.

One 4297 for each run: On a single VPlex cable run, never connect additional 4297 modules to the device side VPlex bus. The panel side of the 4297 is designed to connect to cables leading directly from other 4297 modules or the control panel. The device side of the 4297 module is designed to connect only to VPlex detection devices, zone input modules, Access door modules, and relay output modules.

To calculate the maximum distance of the cable, perform the following:

1. After locating devices, add all devices’ Unit Load (uL) to determine the total system Load (see Appendix A). Divide the total system load by 128 to determine the total number of 4297 modules that the system requires. If the calculation renders a decimal or fraction, round the total number to the next whole number.

2. Starting with one 4297 module, group together devices that will be connected to a 4297 module. Locate and group devices to all 4297 modules, never exceeding 128ul on any 4297 module.

3. Add together all cable lengths routed from each 4297 module to its VPlex devices. This is the total Device-side cable length (see DL in Figure 4).

4. From 12,000 ft. (the maximum system cable length), subtract the total Device-side Cable Length. The difference is the distance available for all Panel-side cables. The panel-side cables shall not exceed this distance (see PL in Figure 4)..

Shielded cable affects the VPlex Bus Lengths: When using shielded cable, all distance figures are halved, so that the maximum VPlex loop is reduced from 12,000 feet to 6000 feet.

To illustrate a typical application, see Figure 5. In the case of a school, there are large numbers of detection devices and relay outputs. In addition, school sites often include single systems that cross into multiple buildings.

For example, consider a school where each classroom uses intrusion detection devices including a glass-break detector, motion detector, and door sensor. In addition, each classroom uses a system relay to shut down the air conditioner when the door is left open, or when the system is armed. 

If all of the devices in a classroom add up to a Unit Load of about 15uL (see Appendix A), divide 128 by 15, to determine that you can group up to eight classrooms onto each 4297 module.

In this example, each classroom wing contains two rows of eight classrooms. Each classroom is about 40 feet wide. In this case, each classroom wing will take approximately 800 feet of cable for the Device-side cabling (shown in red). 

Figure 5: Cabling a Typical School Campus
For simplicity, we approximated this number in each of 11 buildings, and by multiplying the 11 buildings times the 800 feet of cable, we find that there is about 8,800 feet of Device-side cable. From the maximum system cable distance of 12,000 feet, subtract 8,800 feet to leave 3,200 feet of cable available for the Panel-side cable (shown in blue). In this case, when using 18AWG cable, you can connect up to 16 4297 modules and maintain up to 3,200 available feet of cable (over ½ mile) for locating the 4297 modules (see Appendix B: Cable Distances and Gauges). 

We determined that it would be best to run three Panel-side VPlex buses. The total of the three Panel-side VPlex busses should not exceed 3,200 feet.

If the number of required devices for the system exceeds control panel capacity, you can link up to eight control panels together. Panel Linking unifies all of the panels and allows you to control any panel from any system keypad.

Learn more about V-Plex

The V-Plex bus offers the most reliable addressable bus in the industry today. Check out the following Links for more information about V-Plex Bus Devices.

· Learn more about the 4297 Bus Extender
· Learn more about the VSI Bus Isolator
· See V-Plex Bus Devices
· See the V-Plex Brochure
· See our Commercial Site
Appendix A: Unit Load (uL) for VPlex devices
Add all device unit loads together to determine your total system unit load.
	Product
	Description
	Unit Loads (1 unit load= 1ma)
	Comment

	4275EX-SN
	PIR, Mirror, Dual,1 Tamper, S/N
	1 (no led)

8 (led lit)
	 

	4278EX-SN
	PIR, Mirror, Quad,1 Tamper, S/N
	1 (no led)

9 (led lit)
	 

	Quest 2200SN
	Dual Tech Motion Detector, S/N
	3.0 (Standby) 6.0 (Alarm) 8.0 (POR)
	

	4208SNF
	6 Sup Ins, Dual Class A Output, DS or S/N
	22 converter

33 expander
	

	998MX
	PIR, Fresnel, Quad,1 Tamper, S/N
	1 (no led)

    3 (led lit)
	 

	4101SN
	1-RLY out+1 Sup In,  + Tamper, S/N
	7.0
	 

	4190SN
	1 Sup In, 1 Unsup In, 1 Tamper, S/N
	2.0
	 

	4190WH
	1 Sup In, 1 Unsup In,1 Tamper, DS 
	1 low, 2 high
	 

	4191SN-WH
	Contact, Recessed, S/N
	1
	 

	4193SN
	SIM, 1 Sup In,  1 Unsup In, S/N
	1.5
	 

	4208SN
	8 Sup Ins, 1 Tamper, 1 Out,  S/N
	0.5 + 0.5 per used input. 
	Float unused loop inputs

	4208U
	8 Sup Ins, 1 Tamper, 1 Out, DS or S/N
	12+ 0.7 per used input
	Float unused loop inputs

	4209U
	4 Sup Group ins, DS or S/N 
	15.5 mA poll, 110mA aux power
	

	4293SN
	SIM, Mini, 1 Unsup In, S/N
	0.5
	 

	4297
	Polling Loop Extender Module
	0.1
	Requires 50 ma. @12 Vdc from  Panel Aux or Local Pwr  Source

	4939SN-WH
	Contact, Surface, S/N
	1
	 

	4944SN-WH
	Contact, Recessed, Mini, S/N
	1
	 

	4945SN-WH
	Contact, Surface, Mini, S/N
	0.5
	 

	4959SN
	Contact, Door, Overhead, S/N
	1
	 

	5192SD
	Smoke Detector, Photo, S/N
	1.2 ( when LED blinks                 2.8(when LED is on cont)
	LED normally blinks every           15-20 seconds .                              System Control determines if LED is on continuously.

	5192SDT
	Smoke Detector, Photo, Heat Sensor, S/N
	1.2 ( when LED blinks                 2.8 (when LED is on cont)
	LED normally blinks every           15-20 seconds .                              System Control determines if LED is on continuously.


Appendix B: Cable Distances and Gauges


	Unit Loads
	22 gauge
	20 gauge
	18 gauge
	16 

gauge
	
	Unit Loads
	22 gauge
	20 gauge
	18 gauge
	16 gauge

	1-8
	12,000
	12,000
	12,000
	12,000
	
	1-8
	6,000
	6,000
	6,000
	6,000

	9-16
	5,515
	8,929
	12,000
	12,000
	
	9-16
	5,515
	6,000
	6,000
	6,000

	17-32
	2,757
	4,464
	6,996
	11,161
	
	17-32
	2,757
	4,464
	6,000
	6,000

	33-48
	1,838
	2,976
	4,664
	7,440
	
	33-48
	1,838
	2,976
	4,664
	6,000

	49-64
	1,379
	2,232
	3,498
	5,580
	
	49-64
	1,379
	2,232
	3,498
	5,580

	65-80
	1,103
	1,786
	2,799
	4,464
	
	65-80
	1,103
	1,786
	2,799
	4,464

	81-96
	919
	1,488
	2,332
	3,720
	
	81-96
	919
	1,488
	2,332
	3,720

	97-112
	788
	1,276
	1,999
	3,189
	
	97-112
	788
	1,276
	1,999
	3,189

	113-128
	689
	1,116
	1,749
	2,790
	
	113-128
	689
	1,116
	1,749
	2,790





Unshielded Wire Length


vs Wire Gauge





Shielded (or metal conduit)


Wire Length  vs Wire Gauge
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