m?hoenix Controls MACROSERVER™

The Phoenix Controls MacroServer™ facilitates communication
between the Celeris®, Theris® and Traccel® LONWORKS® systems and
BACnet® capable Building Management Systems (BMSs). The server
performs bidirectional translations between LonTalk and BACnet to
manage read requests and write commands between the BMS and the
room-level devices, ensuring safe and reliable communications. The
server also hosts the LNS database, along with a Configuration plug-in
and several diagnostic utilities. The server functions as a data
concentrator, collecting thousands of points from room-level devices
and making these available to the BMS through a single Ethernet/IP

connection.

The MacroServer is recommended for medium- to large-scale projects.

FEATURES

* Integration flexibility with most BMS vendors offering BACnet
* Supports up to 1500 devices or 6000 points

* External USB 56 K modem for remote configuration and/or

troubleshooting

¢ Self-ventilated enclosure

* Integral dust filter with dust covers for I/O connectors

* Built on a server-class computer platform

* Offered with desktop chassis which may be oriented horizontal or
vertical and optional rack-mount sliding shelf

SPECIFICATIONS

MacroServer Desktop and Rack-Mount Shelf

ORDERING GUIDE

Enclosure
Desktop server enclosure
4U rack-mount shelf

Dimensions

Desktop chassis:

4.3"Hx15.6" W x 13.8" D (109.2 mm H x
396.2 mm W x 350.5 mm D)

Rack-mount:

Form factor: 4U rack and computer

Shelf dimensions:

16.5" Wx 23.0"D

(419 mm W x 736 mm D)

Minimum rack depth: 26" (660 mm)
Maximum rack depth: 30" (762 mm)
Approx. Weight

20.6 Ibs (9.4 kg)

Operating Temperature Range

50-113 °F (10-45 °C) ambient

Operating Humidity Range

20-80%, non-condensing

Power Requirements

300 W high efficiency auto-sensing power
supply (100 to 240 Vac, 50/60 Hz)

Modem

External USB supports communications to
56 K

Microprocessor

Pentium D, 2.9 GHz (minimum)
Memory

1 GB RAM (minimum)

Data Ports

6 USB ports: 2 in front and 4 in the back
2 PS2: 1 Keyboard and 1 Mouse
Disk Drive

1 internal 16x DVD-ROM drive

Hard Drive

2 internal SATA drives, 160 GB each
(minimum)

Network Interface

10 Base T/100 Base Tx/1000 Base Tx
Ethernet adapter

Operating System

Windows XP Professional

BACnet is an exclusive trademark of ASHRAE.

Windows XP is a trademark of Microsoft Corporation.
LonWorks is a trademark of Echelon Corporation.

SRV 100 - RAC

i

PRODUCT FAMILY
SRV = Server network integration product
for new installations;
LON to BACnet protocol translation

SRU = Server network integration product
for upgrades to GWY300 or GWY301;
LON to BACnet protocol translation

SERIES
100 = LonTalk/BACnet communications for medium to large

scale integration; built on Dell server-class computer,

comes standard with 3-year next-business-day on-site service

OPTIONS
RAC = Rack mounted hardware; chassis height = 3u, with computer = 4u
SDS = Three-year, same-day on-site service

(contact Phoenix Controls for information)
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Communication Protocols

BMS Network Protocol

BMS protocol

BACnet over Ethernet
BACnet over IP

BMS network connection

RJ-45

Implementation

Conformance Class 3
BIBBS—ASC (Application Specific Controller)

Data transfer rates
(points per second)

Read requests/second:
* 100 sustained
e 300 peak

Write commands/second: 30 maximum

Room-level Network Protocol

Building network

ANSI 709.1-LonTalk protocol
TP1250 transceiver

LonWorks network connection

22 AWG, Level IV, twisted-pair cable
(no shield)

APPLICATIONS

The MacroServer provides seamless integration of the Celeris, Theris and Traccel systems and the Building Management System

(BMS). It connects to the building-level (communications) network and the building Ethernet or IP (integration) network. The

MacroServer functions as a server to the BACnet network and creates a virtual network of BACnet devices.

The MacroServer maintains two databases:

* One for all of the data available from the Celeris, Theris and Traccel network, which is constantly updated by each device on the
network through a combination of Change of Value (COV) and heartbeat schemes

* A second for the BACnet objects (points) and associated properties, all of which may be read or written to by BMS BACnet client

device(s)

Based on the level of functionality of the BMS, the MacroServer will use one or more BACnet Data Sharing Services to exchange data
[see BACnet Interoperability Building Blocks (BIBBs) in the table, BACner Functionality of the MacroServer, on page 8]. The
MacroServer exceeds the functionality requirements of a BACnet Application Specific Controller (B-ASC). Any BACnet client on

the Ethernet or IP network may request data, command set points or subscribe for change of value or event notification services from
the Celeris, Theris or Traccel network.

The MacroServer includes tools to filter the data that is made available to the BMS, assign BACnet addresses, edit device and object
properties, and validate proper integration using a standard Web browser.

Operator Workstation
used for
data visualization

BMS Controller(s)

used for

OO Additional

Enterprise-wide (Integration) Network
BACnet over Ethernet or IP

MacroServer

Supply Exhaust Supply Exhaust
%
Tracking Pairs (up to 32 nodes)

Router

Hood Hood

R, R

Fume Hood Labs (up to 20 nodes)

Repeater

Router

Building-level Network

==

Up to 100 room-level
(control) networks

trending, scheduling and alarm handling

hardware may be
required to handle
high point counts

Figure 1
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INSTALLATION

* The components of the MacroServer are indicated in the diagrams below.

¢ Choosing a location:

o If practical, locate the MacroServer as close to the mid- IMPORTANT:

dle of the TP1250 channel as possible (Figure 4). Place the MacroServer where it will be protected from:

¢ Locate the MacroServer within 328 feet (100 meters) of | ¢ Direct sunlight, rain or moisture
» Corrosive gases or liquids

an Ethernet connection.
» Extreme temperatures

* Locate near an analog phone outlet.
¢ The MacroServer must have a minimum clearance of 1

¢ Vibration, airborne dust or metallic particles

inch (2.54 cm) around each vented side.

¢ Allow enough space to access the disk drive, power switch, etc.
gh sp p

Notes:

sustaining 300/345 watts of power over the duration of normal to emergency power changeover.

connected permanently.

1. It is highly recommended that the MarcoServer be placed on an uninterruptible power supply (UPS) system capable of

2. The MacroServer’s operating system license is an embedded computer. It is not intended to be used as a workstation or
desktop PC. A monitor, keyboard and mouse may be connected temporarily for setup and maintenance but should not be

MacroServer Components
DVD Drive Bay
Front
Power usB
Button Ports (2)
Network Network
Adapter Adapter AC Power
Connector 1 Connector 2 Connector
AL N -
aEER SEEEEEEERE EEEEES
n L1 mEEn Ilrlllll '3 L]
L1
L 1] o h
Back A o T .
o @)
. & ple)0]
LonWorks usB 24V VGA Keyboard/Mouse
Network Ports (4) USB Connector Connector
Connector Port

Figure 2
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MacroServer Rack-Mount Shelf

3.91in.
(99.3 mm)

(728.9 mm)

Figure 3

PHOENIX CONTROLS WIRING RECOMMENDATIONS

* All circuits must conform to the requirements of an NEC Class 2 (dry) circuit

* Use multiple transformers instead of larger transformers when more than 100 VA is required

* Each pressurization zone should have either a dedicated single-phase primary circuit, or a secondary circuit disconnect

* Use cable sizes recommended by Phoenix Controls (See “Phoenix Recommended Cables” on page 10)

¢ Use stranded wire for ease of installation

* Follow good wiring practices:

Locate cables away from sources of electrical interference (EMI/RFI)

Do not run signal or communication cable in the same conduit or wire way as power cables

If signal cable must cross power cables place these at a 90-degree angle

Shield or drain wires, if required, should be wrapped with insulating tape to prevent contact with exposed conductors or
contacts

Maintain a consistent color code or polarity all the way through the wiring system

Power supply and signal isolation on I/O devices vary from manufacturer to manufacturer. Verify the wiring device manufac-
turer's recommendations for isolating power and signal common connections and maintain polarity

Local and national electrical codes take precedence

Strip 0.25" (6.4 mm) of insulation from each conductor, twist the strands, insert the conductor fully into the terminal block,
and tighten the terminal

Test the wire connection by pulling on each conductor

See “Phoenix Recommended Cables” on page 10 for approved cable manufacturers and wire types

40F 11
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WIRING

Refer to wiring diagram on next page.

¢ For LonTalk communications:
¢ Attach the TP1250 network wiring to the removable terminal block on the LonTalk Adapter Card (PCLTA).
* The network cable must be a 22 AWG (0.65 mm) NEMA Level IV unshielded twisted pair. This is the only cable type tested
and approved by Echelon.
* Use a bus topology for connecting the routers (RTRXXX-XXX) at the top of the room-level networks.
* Network segments may not exceed 425 feet (130 meters) in length. The network may be extended by adding repeaters
(RPT100-XXX).
* Verify that the number of routers and repeaters connected to the TP1250 network does not exceed 8 devices within a cable 52
feet (16 meters) in length (refer to Figure 5).
* For BACnet communications:
¢ Connect one end of the BACnet/Ethernet (CAT-5) cable to the RJ-45 connector on the back of the MacroServer (use the
right-hand connector labeled BACnet).
* Connect the other end of the CAT-5 cable to any available building Ethernet connection or hub.
* The network cable connecting the MacroServer to the network may not exceed 325 feet (100 meters).
¢ For modem communications:
* Connect one end of the phone cable into the modular RJ-11 plug on the back of the MacroServer.
* Connect the other end to a convenient analog phone wall outlet.
* This connection may be shared with BMS equipment or a FAX line by using a Y splitter.
* Connect the MacroServer to an AC line voltage outlet.
* A six-foot (1.8-meter) AC power cord is supplied with the MacroServer.
* Connect the female power plug to the back of the MacroServer.
* Connect the male power plug into the AC outlet.

Note:
It is highly recommended that the MarcoServer be placed on an uninterruptible power supply (UPS) system capable of sustaining
300 watts of power over the duration of normal to emergency power changeover.

EOL
RTR
MacroServer 100 —
EOL
=L RPT
RTRL 100

= 100

RPT

100 MacroServer
EOL
EOL T

RPT RPT To next

100 100 RTR100/RPT100

EOL
EOL
RTR | RTR|___
100 100
EOL EOL
Building networks with routers and repeaters MacroServer connection
(TP1250 building-level network)

Figure 4
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8 x 16 Rule for TP1250 Communications Channels

The 8 x 16 rule, simply stated, is that no more then 8 devices can be connected to the TP1250 building-level network over a length
of cable less than 16 meters (52 feet) long. A high concentration of TP1250 devices may cause signal reflection, which will interfere
with normal communications. In the Celeris, Theris and Traccel network, routers (the B side), repeaters and the server count as
devices.

The diagram below shows acceptable node densities, along with those that could present problems.

Acceptable and Problematic Node Densities

Not Recommended Recommended
OK 16 meters OK 16 meters
Problem 16 meters OK 16 meters
Problem 16 meters OK 20 meters* EOL
COK> 16 meters EOL <0K> 16 meters CEoLy ]
EOL | | | | | SRV100 EOL | | e | RPT | | SRV100
4 4 7 6 1 4 4 7 6 1
Routers| | Routers Routers Routers | | Router Routers| | Routers Routers Routers | | Router

* To resolve issues when the 8 x 16 rule is violated, add more
cable or add a repeater to break the netrowk into two channels.
Make sure that added cable does not extend the network
beyond 425 feet (130 meters).

Figure 5
POINTS LIST
I;tgfﬁ]%menqed Point Name Description Data Type | Writable? | Notes
gration
Alarm Points (available on any node)

COM_FAILURE Neuron chip has lost communications Binary Read only
SENSOR_FAILURE Controller has detected a sensor failure on an input Binary Read only

* JAM_ALARM The valve is unable to reach the commanded set point Binary Read only

* FLOW_ALARM The pressure switch detected low static pressure Binary Read only
UI_1_ALARM Ul 1 is configured as an alarm input Binary Read only
Ul_2_ALARM Ul 2 is configured as an alarm input Binary Read only
UI_3_ALARM Ul 8 is configured as an alarm input Binary Read only
DI_1_ALARM DI 1 is configured as an alarm input Binary Read only

Flow Points (available on any node)
* EFF_VLV_CMD Effective valve flow command Analog Read only
* EFF_VLV_FLOW_FDBK Effective flow feedback from valve Analog Read only
Points Associated with a Hood Valve

* BROKEN_SASH_CABLE Alarm indicating sash sensor cable is broken Binary Read only

* HOOD_OVERRIDE )r:lg;rirt]olrniil%i?ir\]/g emergency override function on the fume hood Binary Read only

* SASH_HEIGHT_ALARM éé?r;giinr}dicating sash input signal exceeds maximum sash height Binary Read only
AUXILIARY_AIR_SETPT Tracking supply valve (MAV) flow set point Analog Read/write
INVERSE_GEX_SETPT Tracking inverse general exhaust valve (GEX) set point Analog Read/write

* FACE_VELOCITY Calculated face velocity Analog Read only

* SASH_OPEN_PERCENT Calculated Sash Opening (0-100%) Analog Read only
SASH_SWITCH_STATE Sash switch status (hood open or closed) Binary Read only

* USER_STATUS_STATE Fume hood normal or standby (setback) mode Binary Read only

Points Associated with Occupancy Control

* OCCUPANCY_CMD Commanded occupancy state (occupied/unoccupied/standby) Multi-state | Read/write

BYPASS_TIME_REMAIN Time remaining for occupancy override mode (bypass) Analog Read only 5
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Recommended

for Integration Point Name Description Data Type | Writable? | Notes
* EFF_OCC_MODE Present occupancy state (occupied/unoccupied/standby/bypass) Multi-state | Read only
Points Associated with Emergency Mode Control
EMER_MODE_1 Alarm indicating emergency mode 1 is avaiable Binary Read only
EMER_MODE_2 Alarm indicating emergency mode 2 is available Binary Read only
EMER_MODE_3 Alarm indicating emergency mode 3 is available Binary Read only
EMER_MODE_4 Alarm indicating emergency mode 4 is available Binary Read only
* EFF_EMER_MODE Present emergency mode state (none, 1, 2, 3 or 4 active) Multi-state | Read only
* EMER_MODE_CMD Commanded energency mode state (1, 2, 3 or 4) Multi-state | Read/write
Points Associated with Humidity Control
* EFF_HUMIDITY_SETPT Effective humidity set point Analog Read only
HUMIDITY_DEMAND Relative humidity command Analog Read only
HUMIDITY_SETPT Humidity control set point Analog Read/write
* SPACE_HUMIDITY Relative humidity present value Analog Read only
Points Associated with Temperature Control
* OCC_COOL_SETPT Cooling set point in the occupied mode Analog Read/write
* OCC_HEAT_SETPT Heating set point in the occupied mode Analog Read/write
* UNOCC_COOL_SETPT Cooling set point in the unoccupied mode Analog Read/write
* UNOCC_HEAT_SETPT Heating set point in the unoccupied mode Analog Read/write
STNDBY_COOL_SETPT Cooling set point in the standby mode Analog Read/write
STNDBY_HEAT_SETPT Heating set point in the standby mode Analog Read/write
* EFF_TEMP_SETPT Average of the cooling and heating set points Analog Read only
* OCC_TEMP_SETPT Occupied temperature set point Analog Read/write 1
OCC_TOFFSET_SETPT Occupied temperature set point offset for cooling and heating Analog Read/write 1
* AVG_SPACE_TEMP Average of temperature sensor inputs used for control Analog Read only
* OFFSET_LVR_ENABLE Enables or disables temperature offset lever Binary Read/write
SEIESETfLVR,PERCENTfoF,RA rSaCna:;;igg value (0 to 100%) of the configured offset lever set point Analog Read/write
AUX_TEMP_SETPT Auxiliary temperature control set point Analog Read/write
EFF_AUX_TEMP_SETPT Effective auxiliary temperature control set point Analog Read only 1,2
AUX_TEMP_CMD_STATE Auxiliary temperature control demand output (on/off) Analog Read only
AUX_TEMP_CMD_VALUE Auxiliary temperature control demand output (0 to 100%) Analog Read only
COOLING_DEMAND Cooling demand output (-100% = cooling) Analog Read only
HEATING_DEMAND Heating demand output (+100% = heating) Analog Read only
DUCT_TEMP Present value of duct sensor (not used for control) Analog Read only
DSCHRG_AIR_TEMP Present value of discharge air temperature sensor Analog Read only 2
DSCHRG_TEMP_SETPT Discharge air temperature set point for thermal anticipatory control Analog Read only 2
HEAT_DELIVERED Present value of thermal energy (BTU) delivered to the space Analog Read only 2
* TEMP_CTRL_MODE Reports current temperature control state Multi-state | Read only
HVAC_MODE_OVERRIDE Allows BMS to override temperature control to one of eight states Multi-state | Read/write 1
Points Associated with Zone Balance
DIVERSITY_ALARM Total exhaust has exceeded diversity alarm threshold Binary Read only
OFFSET_SETPT Zone offset set point Analog Read/write
* OFFSET Calculated zone offset Analog Read only
OCC_MIN_SETPT Occupied minimum ventilation flow set point Analog Read/write
* UNOCC_MIN_SETPT Unoccupied minimum ventilation flow set point Analog Read/write
* TOTAL_ZONE_SUPPLY Total of all networked and non-networked supply devices Analog Read only
* TOTAL_ZONE_EXHAUST Total of all network and non-network exhaust devices Analog Read only
TOTAL_CNST_VOL_EXH_FLOW | Entered value of constant volume exhaust devices Analog Read only 4
TOTAL_CNST_VOL_SUP_FLOW | Entered value of constant volume supply devices Analog Read only 4
TOTAL_ADD_EXH_FLOW Total of all hard-wired (non-networked) exhaust devices Analog Read only 1,4
TOTAL_ADD_SUP_FLOW Total of all hard-wired (non-networked) supply devices Analog Read only 1,4
Points Associated with Pressure Control
* SENSOR_FAILURE Alarm indicating the pressure sensor is functioning or has failed Binary Read only
* ZONE_PRES_ALARM Alarm indicating over or under pressure alarm condition Binary Read only
* EFF_PRES_SETPT The set point to which the pressure control system will control Analog Read only
* ZONE_PRES_DIF Present value of the measured zone diferential pressure Analog Read only
ZONE_PRES_ABS Present value of the measured zone absolute pressure Analog Read only
POC_STATE Present state of progressive offset control function Multi-state | Read only
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Recommended

for Integration Point Name Description Data Type | Writable? | Notes

* PRES_WARN_SETPT Set point value for the over or loss of pressure warning function Analog Read/write

* PRES_ALRM_SETPT Set point value for the over pressure alarm function Analog Read/write
FRZ_TIME_SETPT Set point for duration of freeze mode if door remains open Analog Read/write
FRZ_TIME_REMAIN Time remaining before freeze mode terminates Analog Read only
FRZ_MODE_OFFSET_SETPT Set point for an alternate offset when the freeze mode is active Analog Read/write

Network Inputs/Outputs (I/Os)

REMOTE_AQO_0 User configurable analog output for non-network device Analog Read only
REMOTE_AO_1 User configurable analog output for non-networked device Analog Read only
REMOTE_AQO_2 User configurable analog output for non-networked device Analog Read only
REMOTE_DO_0 User configurable digital output for non-networked device Binary Read only
REMOTE_DO_1 User configurable digital output for non-networked device Binary Read only
REMOTE_AI_O User configurable analog input for non-networked device Analog Read/write 3
REMOTE_AI_1 User configurable analog input for non-networked device Analog Read/write
REMOTE_AI_2 User configurable analog input for non-networked device Analog Read/write
REMOTE_AI_3 User configurable analog input for non-networked device Analog Read/write
REMOTE_AI_4 User configurable analog input for non-networked device Analog Read/write
REMOTE_DI_0 User configurable digital input for non-networked device Binary Read/write 3
REMOTE_DI_1 User configurable digital input for non-networked device Binary Read/write
REMOTE_DI_2 User configurable digital input for non-networked device Binary Read/write

Notes:

6.  These variables are only available from TpVAV (Traccel Room Controller).

7.  These variables are only available from a supply valve (MAV_TAC) with advanced temperature control.
8. Lab compact (LabCmpt) and Lab full support support a total of one remote Al and one remote DI.

9.  Available on tracking pair (TP) and progressive offset control (POC) systems.

10. Bypass Time Remaining is not available on the SccLabCmpt or SccLabFull

MAINTENANCE

Once the MacroServer has been installed propetly, it requires no ongoing preventive maintenance. If the MacroServer is installed in a
dusty environment, the front and back should be vacuumed occasionally.

TROUBLESHOOTING

Remote troubleshooting may be accomplished using the internal modem. The Remote Desktop software, included as part of

Windows XP on each server, allows Phoenix field service engineers to connect to Celeris, Theris and Traccel systems for remote
interrogation, configuration, troubleshooting and software upgrades.
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BACnet Functionality of the MacroServer

Data Sharing

BIBBS Acronym Description BACnet Service Initiate Execute
DS-RP-B ReadProperty-B ReadProperty X
DS-RPM-B ReadPropertyMultiple-B ReadPropertyMultiple X
DS-WP-B WriteProperty-B WriteProperty X
DS-WPM-B WritePropertyMultiple-B WritePropertyMultiple X

SubscribeCOV X
DS-COvV-B Data Sharing-COV-B ConfirmedCOVNotification X
UnconfirmedCOVNotification X

Alarm and Event-Notification

BIBBS Acronym Description BACnet Service Initiate Execute
ConfirmedEventNotification X
AE-N-1-B Alarm and Event-Notification Internal-B
UnconfirmedEventNotification X
AE-ACK-B Alarm and Event-ACK-B AcknowledgeAlarm X
AE-ASUM-B Alarm and Event-Alarm Summary-B GetAlarmSummary X
AE-INFO-B Alarm and Event-Information-B X

Device Management

BIBBS Acronym Description BACnet Service Initiate Execute
Who-Is X
DM-DDB-A Dynamic Device Binding-A
I-Am X
Who-Is X
DM-DDB-B Dynamic Device Binding-B
I-Am X
Who-Has X
DM-DOB-A Dynamic Object Binding-A
I-Have X
Who-Has X
DM-DOB-B Dynamic Object Binding-B
I-Have X
DM-TS-B TimeSynchronization-B TimeSynchronization X
DM-UTC-B UTCTimeSynchronization X
AddListElement X
DM-LM-B List Manipulation-B
RemovelListElement X
DM-DCC-B Device Communications Control-B DeviceCommunicationControl X
DM-TS-A TimeSynchronization-B TimeSynchronization x
DM-UTC-A UTCTimeSynchronization X
AddListElement X
DM-LM-A List Manipulation-B
RemoveListElement x
DM-DCC-A Device Communications Control-B DeviceCommunicationControl X

Network Management

BIBBS Acronym Description BACnet Network Layer Message Initiate Execute
Who-Is-Router-To-Network X X
I-Am-Router-To-Network X X
NM-RC-B Router Configuration-B I-Could-Be-Router-To-Network
Initialize-Routing-Table X
Initialize-Routing-Table-Ack X
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PHOENIX RECOMMENDED CABLES

Cable | Plenum Function Wire Primary Alternate Color Code Notes
Type Rated Gauge Vendor/Part # Vendor/Part #
2C No 24 Vac power to 18 Belden 9409 1: Red Must be
Round LOSEA or 2: Black stranded
Pneumatic (110’
max at load 1. 2)
24 Vac power to 14 Belden 9411
HiSea (288" max
at load 1. 2)
2C Yes 24 Vac power to 18 Belden 82740 Windy City 1: Red Must be
Round LOSEA or NP002360 2: Black stranded
Pneumatic (110’
max at load 1- 2)
24 Vac power to 14 Windy City
HiSea (288’ max NP007960
at load 1. 2)
TP No FTT-10 (4500) 22 Windy City 107500 | Connect Air 1: White/Blue stripe For more
TP1250 (425') W221P-1002 2: Blue/White stripe alternatives
visit:
FTT-10 (8800’) 16 Windy City 109600 echalon.com
TP Yes FTT-10 (4500’) 22 Windy City 105500 | Connect Air 1: White/Blue stripe For more
TP1250 (425') W221P-2001 2: Blue/White stripe alternatives
visit:
FTT-10 (8800’) 16 Windy City 109500 echalon.com
3C No Signal 22 Belden 8443 1: Red Must be
Round 2: Black stranded
3: Green
3Cor Yes Signal 22 Belden 88444 Windy City 1: Red Must be
4C 004380 2: Black stranded
Round 3: Green
4: White (not used as 3C)
4C No Signal 22 Belden 8444 Manhattan 1: White Must be
Round M13304 2: Green stranded
3: Black
4: Red
5C No Signal 22 Belden 8445 Manhattan 1: White Must be
Round M13305 2: Brown stranded
3: Black
4: Red
5: Green
8C No Signal 22 Belden 9421 Manhattan 1: White No
M13308 2: Orange substitutes
3: Black
4: Red
5: Green
6: Yellow
7: Blue
8: Brown
8C Yes Signal 22 Comtran 4956 1: White No
2: Orange substitutes
3: Black
4: Red
5: Green
6: Yellow
7: Blue
8: Brown
3C No Shielded 22 Belden 3106A See specifications | 1: White with Orange stripe | Shielded with
MS/TP (120 ohm) below for alternate | 2: Orange with White stripe | drain
cable solutions | 5. g6 with White stripe
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Cable | Plenum Function Wire Primary Alternate Notes
Type Rated Gauge Vendor/Part # Vendor/Part #
4C Yes Armored 22 Belden 1269A See specifications | 1: Red Foil and
MS/TP Shielded (100 ohm) below for alternate | 2: Bjue braided
cable solutions 3: Black shield with
) drain
4: Yellow
4C Yes Armored 22 Belden 123107A See specifications | 1: White with Blue stripe Foil and
MS/TP Shielded (100 ohm) below for alternate | 2: Bjue with White stripe braided
cable solutions . . : " shield with
3: White wnh Orange str!pe drain
4: Orange with White stripe
4C Yes Armored 24 Belden 82842 See specifications | 1: White with Blue stripe Foil and
MS/TP Shielded (100 ohm) below for alternate | 2: Blue with White stripe braided
cable solutions 3: White with Orange stripe shield with
. . ; . drain
4: Orange with White stripe Low smoke
4C Yes Shielded 24 Belden 82729 See specifications | 1: White with Blue stripe Shield with
MS/TP (100 ohm) below for alternate | 2: Blue with White stripe drain
cable solutions 3: White with Orange stripe
4: Orange with White stripe
4C Yes Shielded 24 Belden 88102 See specifications | 1: White with Blue stripe Shield with
MS/TP (100 ohm) below for alternate | 2: Blue with White stripe drain
cable solutions 3: White with Orange stripe
4: Orange with White stripe
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