*Qriom
onirol Systems

www.orioncontrols.com

VCM-X E-BUS Component &
System Wiring Technical Guide

Use For VCM-X E-BUS Controller Code: SS1030 and later

For VCM Wiring Information, See Component & System Wiring
Technical Guide - Form: OR-VCMWIRE-TGD

RS-485 COMMUNICATION LOOP. WIRE RELAY CONTACT
“R'TO'R', T TO 'T" "SHLD" TO ‘SHLD" RATING IS 1 AMP
MAX @ 2¢ VAC
RELAY
COMMON

FAN
‘www.aaon.com

[ ]
Qrion
Control Systems

www.orioncontrols.com

VCM-X MODULAR E-BUS CONTROLLER

ARON No.:
Orion No.:OE332-23E-VCMX-MOD-A

V07150

PC (SPACE TEMPERATURE SENSOR)
IR TEMPERATURE SENSOR)

R)
(PR
RATURE SENSOR SLIDE ADJUST
T SOURCE
Ao NOMIZER (2-10 VDC OUTPUT)
‘A0z = SUPPLY FAN VFD (0-10 VDC OUTPUT)

2ok
el

ANALOG INPU
PROPER O




Table of Contents

SYSTEM OVERVIEW, INSTALLATION & COMMISSIONING .....ccoamussmssnnnnnsnnnsnnsnnsasnnnnsnsnsnnsnnnnnnsnnnannnnns D

YA (o IS @ Y= V1= SO 6
)Y ] TN ] = L= 4o o USSR 8
Transformer Sizing & Cabling - Devices Without Modular CONNECLONS .........cooviiiiiiiiiiiiiieeee e 9
Transformer & Wire Sizing - Devices With Modular CONNECLOIS..........uviiiiiiieee e 10
SYSEEM COMMISSIONING .eeeiittiiie ettt e ettt e ettt e e e sttt e e e e et bt e e e ok b et e e e e anbbe e e e e e st et e e e e anbbe e e e ansbe e e e e e anbneeeeeannnees 20

SYSTEM CONFIGURATIONS ....cocuumeunmmnsssnnnssssnnsssssnssssnsnsssnnssssnnnssssnnssnnsnnssnnsnnnnnnsnnnnnnsnnsnnnsnnsnnnsnnsnnnnnn 2 |

StaNd AlONE SYSTEIM WWIKINQ ...eeeeeiiiiiieeeee ittt e ettt et et e e e e e e e s e s bbb be ettt e e e e e e e e e aa e anbbbeeeeaeaeaeeaaannnnbnbaeeeeeas 22
TalecTreoT T TeTo (=To IS VA (=T 0 ATV T oo [ PEUPRRRN 23
Networked Single Loop System With COMMLINK ONIY ....ouiiiiiiiiiiiie e 24
Networked Single Loop System With MiniLink PD & Modular VAV/Zone Controllers........ccccccoviviiiiiiiiieeeeeneeennn. 25
Networked Single Loop System With MiniLink PD & Non-Modular VAV/Zone Controllers...........cccccuvveeeeeceeeennnn. 26
Networked Single Loop System With CommLink, MiniLink PD & Modular VAV/Zone Controllers...........c............ 27
Networked Single Loop System With CommLink, MiniLink PD & Non-Modular VAV/Zone Controllers................ 28
Networked Multiple Loop System Wiring With Modular VAV/Zone Controllers...........eeevvivieeiiiiiiiiiiieieeeaeeeen 29
Networked Multiple Loop System Wiring With Non-Modular VAV/Zone Controllers..........cccccoiiiiiiiiieeeeniieeennnn 30

VCM-X E-BUS CONTROLLER WIRING ...cocunsssssnnsssnsnssnsasssnnsasssnnsansnnnsnnsnsssnnsasnsnnsnnnnnnsnnsnnnsnnsannnnnsnnnnnn 3 1

=TI a1 u o] T=T YL T o PP 32
= U @] alu ]| [=T @Yo (o [ £ ST o PP PR PPPPRRP 33
Digital ROOM SENSON WITTNQ ...ceeieieiiiii ittt e et e e e e e e e e et e ettt e et e e e e e e e e e nanbbebe e e e ee e e e s e nnnbbebreeeeaaaeaeaens 34
Wall-Mounted CO, SENSOT WIINQ ........oiiiiiiiiiiiei e 34
Duct-Mounted CO, SENSOI WIMNG .......coiiiiiiiiiicic e 35
Space TEMPETATUrE SENSOT WITTNQ ...eeieiiiiiiee ettt e et e e e e b bt e e e e st e e e e e abb et e e e e anbe e e e e e nnnnes 36
RemOote SUPPIY AIr RESEE WITING ...ttt e et e e e e e e e e e bbb be et e e e e e e s e nnnbbebreeeaaaaeaeaaas 36
Supply Air, Return Air, and Outdoor Air Temperature SeNSOr WiriNg .....ccccuvvvrriiiieeee e e e eee s 37
Economizer Damper ACLUBLOT WITTNQ ......ueieiei ettt e et e e e et e e e e e et e e e et e e e e e annbneee e e annneas 38
Supply Fan VFD & Bypass Damper ACIUALON WIING .....ccooiirreieeiiiiiiee ettt 39

VCM-X EXPANSION, 4 BINARY INPUT, & 12 RELAY EXPANSION MODULE WIRING ......ccccssemnennnaa 41

VCM-X EXpansion Module INPUE WIING.......ooiiiiiiiieee ettt e e e e e e e s e e e e e aee e s e s sseansbeaeeeaeaessesnnnnnes 42
VCM-X EXpansion Module OULPUL WIFTNQ .......eeeieiiieieeeiieee ettt e e e e e st e e e snnen e e e s annneeee s 43
Suction Pressure Transducer Without Digital CoOmMPreSSor WiriNg.........cueeeeeiiirieeiiiiiee e 44
Suction Pressure Transducer With Digital CompPresSOr WiIrNG........oooii it 45
Expansion Module BiNary INPUL WITING ....eeeeeeeeee ettt e e e e e e e e e s e st e e e e e e e e e s sanantaarraaraeaaeeaaaan 46
4 Binary Input EXpansion MOAUIE WIKING .......eeeiiiiiiiie ettt et e e e st e e e snbe e e e s anbeeeeeeane 47
Outdoor Air HUMIitY SENSOT WITINQ ....ciiiieiieeiiiit ettt e et e et et e e ettt e e et ee e e e 48

WattMaster Controls Inc.

8500 NW River Park Drive - Parkville, MO 64152

Toll Free Phone: 866-918-1100

PH: (816) 505-1100 - FAX: (816) 505-1101 - E-mail: mail@wattmaster.com

Visit our web site at www.orioncontrols.com

Form: OR-VCMXWIRE-TGD-01C Copyright September 2015 WattMaster Controls, Inc.
AAON® is a registered trademark of AAON, Inc., Tulsa, OK.

WattMaster Controls, Inc. assumes no responsibility for errors, or omissions.

This document is subject to change without notice.

2 VCM-X Component & Systems Wiring



Table of Contents

Indoor Wall Mounted HUMIdity SENSOI WIFING ...cooiuiiiiieiiiiiee ettt e et e s nnb e e nnaeeee s 49
Return Air HUMIAItY SENSON WITING ...ueieiiieiiieie ettt ettt e e et e e s sb et e s st e e e e s nnneeee s 50
Title 24 Economizer Actuator FEEADACK WIINQG .........ooiiiiiiiiiii it e e 51
Building Pressure Sensor, ACtUALOr & VD WIMNQ . .uuuuuiiiiee et e e e e e s e s sseie e e e e e e e e e s e s senssanaaaeaeeeesssannnnnes 52
MOAUIALING HEALING WITING ... et eiiieeie ettt ettt e e sttt e e e a bttt e e s et e e s bb e e e e s ettt et e e s nnnbneee s 53
[\ oTe[8 =1 iTgTe I @TeTo] [T oTe IMVAV/T ¢ o o [T OP TP TP PP PP RPPPP 54
RELUIMN AIr BYPASS WG ..ottt et oo oo oottt ettt e e a2 e 444 e s s e bt bbbttt e e e e e e s nbbbbebneeeeaaaeeeeeaannnnne 55
12 Relay EXpansion MOGUIE WITINQ ... ..uuuiieeiieiee e e it e e e e s e s et e e et e e e e e e s e s st s e e e e e eeeeessnnsbnsrnaneaeaeaenens 56
AIrflow MONiItoring STAtION WITING .......veeeie ettt e e e ettt e e e st b et e e s sabb e e e s anbb et e e e s nnbbeeaeeanes 57

MODULAR & NON-MODULAR VAV/ZONE CONTROLLER DIAGRAMS......c.ccsssmmmmssmsssmssnsnsnsnnsnnnsnnsnnns 59

Modular VAV/Zone Controller Actuator Package WIFING ......cooi ittt e e 60
Non-Modular VAV/Zone Controller Actuator Package WIrNG ........uvevereiieeee i ee e e e e e s s sinvinear e s e e e e e s ennnnes 61
EXPANSION MOAUIE WIKING ...eeeieiiiieie ettt ettt e e ekttt e e e sttt oo e e bt e e bbbt e e e s et b e e e e s annbneee s 62
SIAVEA ZONE WITING .ottt ettt oottt oo ookt e e oo a b bt e oo 4o kb et e e oo a b et e e a b b et e e e e bbbt e e e e e nbbr e e e e nnees 68

COMMUNICATION DEVICES DIAGRAMS .....ccccctmmmsssmmssssssnssssnssssssnsnsnnsnsnsnnsnsnnnnsnnnnnnsnnsnnnsnnsnnnsnnsnnnns 69

System Manager SD Modular Cable CONNECLIONS .........cccuiiiiiiiiie e e e e e e e e e e e e e e s ennaaraeaeees 70
System Manager SD Cable Pigtail - Wiring Detail ...........cooiuuiiiiiiii et 71
System Manager SD NetWOIrKEd WITTNQ .....ceeoiiiiiiieeiii ettt e et e st e e e 72
Modular Service SD TOOI CONMECTIONS. .......iiurieieeiittiee ettt e e ettt e s et e e s sb et e st e e e e snnneeeens 73
System Manager Touch Screen Il to VCM-X E-BUS Controller WiriNg...........uveeireeeeeoiiiiciiieiieeie e e 74
System Manager Touch Screen Il to VAV/Zone Controller WiIriNG ........oocuueieeoiiiiiee e 75
CommMLINK 5 CONNECLIONS & WIIINQ ...ceeiiiiiiie ettt e et e e et e e e e abe e e e e et e e e e e anenes 76
IP Module INStallation INSITUCTIONS ........uiiiiiiiieie ettt e st e et e e e s an e e e s aanreeee s 77
(O 0 TS| (= 0] 401 01U (=] g @do] o 4= Tox 1 o] o SR RP SO 78
Remote Site COMPULET CONNECLION ... ..ueiiiiiiiiiie ettt e sttt e e s bbbt e e s ab b bt e e e s nbb e e s anbb b e e e e s annbneee s 79
USB-LINK 2 CONNECLIONS & WIKING ...ceiiiiiiiiieiiiie ettt ettt e et e e et e e ettt e e e e sbee e e e e s 80
MiniLink Polling Device Wiring Using Modular CONNECLOIS ..........uuiiiiiiiiiieiaiiiiiiiie ettt e e 81
MiniLink Polling Device Wiring UsSiNg WiIr€ TeIrMINAIS ..........cociiiiiiiiiiiiiiieee e e s e s ciieees e e e e e e e s st er e e e e e e s s s annnes 82
Power/Comm Board Wiring - When Used For Local LOOP DEVICES. .......ccoiiiiiiiiiiiiiiie e 83
Power/Comm Board Wiring - When Used For Network LOOP DEVICES ........uuviiiiiiiiiiieiiiiiie e 84

ADD-ON DEVICES DIAGRAMS .....cuessmssmsssssssssssssssssssssssssssssssasssssssssssssssssssssssnssssnsnsssnnsnnnsnnsnnnnnnsnnnnns OO

Lighting Panel Wiring For Standard Lighting CONLACLOIS ..........uuiiiiiiiiiiiie sttt 86
GPC-X CONIOIEE WIKINQ ...ttt oot e oo h et e e ookt e e e e s bbbt e e e et et e e e e s be e e e e e anbbe e e e e annees 87
GPC-X Controller - ADAreSS SWILCN SEEHNG ....uveeiiiiiieeeii ittt r e e e e e e e nb e eeeeeas 88
(T Oy S @fe] 11 7o) 1= gAY T T T SR RER SO 89
GPC-XP Controller Addressing & Baud Rate SEIING ........oicuuiiieiiiiiiie et 90
GPC-XP Controller On-Board COmMMLINK 5 SEING.......cciiiiiiiiieiiiiiie et 91
GBD-X Controller - CO, Applications WIrNg ...........couiiiiiiiiiiiii s 92
GBD-X Controller - Space Temp. Sensor AVEraging WiNG .....eeeeeeee e iieciiiieeee e e e e e s e st rr e e e e e e s e s s nnnnnneaeeees 94
GBD-X Controller AddreSs SWItCh SEIING .....coiveiiieiiiiii et e et e e enbes 96

VCM-X Component & Systems Wiring 3



Table of Contents

MODULE WIRING & CONNECTIONS ....ccccsemmamsssnsanssnnsanssnnsansnnnsnnsnnnsnnsnnssnnsnnssnnsnnsnnnsnnsnnnsnnsnnnsnnsnnnnnns Q7

[ | KO 1V o T [0 L=V o o PSP PRR 98
HP2C2 MOAUIE WITINQ ettt ettt o4 ot e e 4ot ee 4 4Rkt e e e et e e e e a bt e e e et e e e e e annnes 99
FUIl Digital MOTUIE WIFTNQ ...eeeeeieeee ittt oo e ettt et e e e e e e e e e e e s bbbt bt e e ee e e e e e e nnbbabaeeeeeaaaaeeaan 100
Dual Digital MOAUIE WITING . ..eeiiieeeiie ittt e e e e e e e e e e et e e e e aeeeee e s s s e saabeaaeeeeaeeesssesnsbananeeeeeaaaeaanas 101
MODGAS-X Controller Wiring - Single Modulating Valve - NO Staging .........cccuvveeiiiiieiiiiiiiie e 102
MODGAS-X Controller Wiring - Two Modulating Staged VaIVES ..........cuuiiiiiiiiiiii e 103
MODGAS-XWR Controller Wiring - Single Modulating Valve - NO Staging .........ccccuvviiiiiiiiieiiiiiiieeeeeeee e 104
MODGAS-XWR Controller Wiring - Single Modulating Valve & 1 Fixed Stage........ccccccvveveeeiiiiiiiiiiiiieeeeeeeeeen 105
MODGAS-XWR Controller Wiring - Two Modulating Staged ValVesS ... 106
MHGRV-X CONIOIEE WIKING. ¢ttt ettt e e et e e e ekt e e e e e st et e e ab b et e e e e bt e e e e e nnnneas 107
WSHP-X2 Controller Wiring - SiNGIE CIrCUIL ........uuiieiiiiiieeeeee ettt e e e e e e e st e e e e e e e s e e annenees 108
WSHP-X2 Controller Wiring - DUAI CIFCUIL...........uuiiiiiiiiie ettt e e e e r e e e e e e e s e s et eeeeeeaeseesnnnnnnes 109
PREHEAT-X CONIOIEE WIKING ...ttt ettt e ettt e e e e et e e e e bbbt e e e enb b e e e e e annbe e e e e e nnneeas 110
MODGAS 11 CONITOIET WG ettt e et e e e et e e st e e e enbbe e e e e e nnees 111
MHGRYV 11 CONEIOIEE VWIFING ..ttt e e e e ettt ettt e e e e e e e s e e et e bttt e e e e e e e s e nnnbbenseeeaeaaeaeaaan 112
[ L [ YA LTI @ a1 1o | =T AT (T o P PPRERPR 113

MISCELLANEOUS DIAGRAMS & TECHNICAL INFORMATION ......ccsmmsmmssnmsnnssnnsnnsnnnsnnsannsnnsnnnsnnsnnnns 115

Modular ROOM SENSON WIFINQ ...ttt ettt e e e e e e e e ettt ettt e e e e e e e e e aa e a e bbeb bt e eeeaeeeeannsbbenaeeeaaaaeaeaaan 116
o R (@ 11 I @ o 1o T o Lo 11 o] o O PPRRRPR 117
EPROM Chip INStallation PrOCEAUIES .......ccoiiiiiiie ettt e e e ettt e e e e st e e abb e e e e nnneeas 120
Updating Modules with the Service TOOI SD ........cooiuiiiiiiiii e 121
Temperature & Humidity Sensor Voltage-Resistance TabIes. ... 123
Pressure Sensors Voltage-ResiStance TaBIES ............uviiiiiiiiiie e a e e e e e 124
Suction Pressure TranSAUCET TESHING ....i.uieiiei ettt e et e et e e e s sttt e e e e sbb et e e e stbaeeeesanbbeeeaeanes 125

4 VCM-X Component & Systems Wiring



Systems Overview

System Overview,
Installation &

Commissioning

VCM-X Component & System Wiring 5



Systems Overview

System Types

Overview

The Orion system components can be configured into several types
of systems. It is a good idea to become familiar with the different
types of systems and their architecture by reading the information in
this section and looking at the configuration diagrams in the System
Configurations section of this manual. The information below is de-
signed to help you understand how the system components integrate
with each other and the available configuration options.

System Types

Four different system configurations are available depending on
the type and number of controllers that you have on your system.

1. Stand Alone
(See Figure 3, page 22 for Connection Diagram)

2. Interconnected
(See Figure 4, page 23 for Connection Diagram)

3. Networked Single Loop
(See Figures 5-9, pages 24-28 for Connection
Diagrams)

4. Networked Multiple Loop
(See Figures 10-11, pages 29-30 for Connection
Diagrams)

5. Computer, CommLink 5, IP Module, USB-Link 2
(See Figures 54-58, pages 76-80 for Connection
Diagrams)

System Type Definitions

Stand Alone

This system consists of a single VCM-X E-BUS Controller. Pro-
gramming and status monitoring are accomplished by one or more
of the following methods.

1. By using an operator interface. This can be a Modular
System Manager, a System Manager TS 1, a Modular
Service Tool, or all 3 devices.

2. Acomputer interface can also be used in conjunction
with the other operator interfaces listed above, or
by itself. This requires a CommLink 5 or USB-Link 2
and a personal computer with the Prism 2 computer
front end software installed.

Interconnected

This system consists of a group of VCM-X E-BUS Controllers
interconnected with communication cable to allow programming
from one central location. Broadcasting between controllers is not
available. Programming and status monitoring are accomplished by
one or more of the following methods.

1. By using an operator interface. This can be a Modular
System Manager, a System Manager TS 1, a Modular
Service Tool, or all 3 devices.

2. Acomputer interface can also be used in conjunction
with the other operator interfaces listed above, or by
itself. This requires a CommLink 5 or USB-Link 2 and a
personal computer with the Prism 2 computer front end
software installed.

Networked Single Loop

The Networked Single Loop system, as its name implies, consists of
asingle communications loop. This loop utilizes a network device to
share information that is broadcast from one controller to all control-
lers on the loop. The system can consist of the following devices.

1. Aseries of VCM-X E-BUS Controllers that utilizes
a network device to share information that is broadcast
from one controller to all controllers on the loop.

2. Asingle VCM-X E-BUS Controller and a series of VAV/
Zone Controllers. These VAV/Zone Controllers can
either be of the Modular type or Non-modular type.

The Modular type use Power/Comm Boards and
prefabricated cables and the Non-Modular type utilize
terminals and 2 conductor twisted pair with shield wire.
A network device is used to share information which is
broadcast back and forth between all controllers on the
loop.

These systems require a network device in the form of either a
CommLink 5 communications interface or a MiniLink Polling De-
vice. Both network devices may also be used together. Programming
and status monitoring are accomplished by the following methods:

1. By using an operator interface. This can be a Modular
System Manager, a System Manager TS 1, a Modular
Service Tool, or all 3 devices.

2. Acomputer interface can also be used in conjunction
with the other operator interfaces listed above, or
by itself. This requires a CommLink 5 or USB-Link 2
and a personal computer with the Prism 2 computer
front end software installed.

When using the MiniLink Polling Device alone, only the System
Manager, System Manager TS |1, and Modular Service Tool can be
used to program and monitor the system. With the addition of the
CommLink 5, the Prism 2 computer front end software and a PC
can be used to program and monitor the system in addition to the
Modular Service Tool, Modular System Manager, and the System
Manager TS I1.
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Communication Devices

Networked Multiple Loop

The Networked Multiple Loop System consists of two or more loops,
each being called a “Local Loop”, with one “Network Loop” that
ties the “Local Loops” together. Each of these loops can consist of
one of the following groups of controllers:

1. Aseries of VCM-X E-BUS Controllers.

2. Asingle VCM-X E-BUS Controller and a series of VAV/
Zone Controllers. These VAV/Zone Controllers can
either be of the Modular type or Non-modular type.

The Modular type use Power/Comm Boards and
prefabricated cables and the Non-Modular type utilize
terminals and 2 conductor twisted pair with shield wire.
A network device is used to share information which is
broadcast back and forth between all controllers on the
loop.

To form the Networked Multiple Loop System, the following network
devices are required:

1. A MiniLink Polling Device is required per loop
(Local Loop). This allows the controllers to share
information that is broadcast from one controller to all
controllers on that local loop.

2. One CommLink 5 is required for the entire system.
It resides on the Network Loop and allows for
communications between all the local loops and
provides for global broadcasts to all controllers on the
entire system.

Programming and status monitoring are accomplished by one or
more of the following methods:

1. By using an operator interface. This can be a Modular
System Manager, a System Manager TS 1, a Modular
Service Tool, or all 3 devices. The Modular System
Manager, System Manager TS II, or Modular Service
Tool connect to any “Local Loop” on the system.

2. Acomputer interface can also be used in conjunction
with the other operator interfaces listed above, or by
itself. This requires a personal computer with the Prism
Il computer front end software installed connected to
the CommLink 5.

Network Communications Devices

MiniLink Polling Device
The MiniLink Polling device is used in the following applications:
1. This device is required on all Zoning applications. It is
optional on single loop VAV systems.

2. This device is required on each local loop of all
Networked Multiple Loop systems.

3. This device is responsible for local loop broadcasts only.
It always resides on the local loop.

For a Networked Single Loop VCM-X E-BUS system, this device
can be used for tenant logging and alarm reporting to a Modular Sys-
tem Manager or System Manager TS Il. It can be used to broadcast
information such as outside air temperature or outside air humidity
to all devices on the local loop. It can also be used to broadcast space
temperature from a GPC-X or GPC-XP Controller to any controllers
on this loop that do not have their own Space Temperature Sensor.

For a Networked Single Loop VAV system, the MiniLink Polling
Device can be used for tenant logging and alarm reporting to a
Modular System Manager or System Manager TS I1. It must be used
to broadcast information such as, internal schedule, supply air tem-
perature, fan and heat status, unoccupied calls for heating and cooling
from the VAV/Zone Controllers, and forced modes of operation.

For a Networked Single Loop Zoning system, this device must be
used for zone voting, because it calculates the heating and cooling
totals on the loop and broadcasts cooling, venting, and heating
modes to the VCM-X E-BUS Controller. It can also be used for
tenant logging and alarm reporting to the Modular System Manager
or System Manager TS II.

CommLink 5
The CommLink 5 device is used in the following applications.

1. A CommLink 5 is required on all Networked Multiple
Loop Systems.

2. A CommLink 5 is optional on all Networked Single
Loop Systems.

3. ACommLink 5 is required on any system when a
permanent computer interface is desired. The USB-Link
2 can be used for temporary computer connection for
setting up or servicing the system, but does not have the
complete functionality that the CommLink 5 provides.

The CommLink 5 is responsible for local loop broadcasts on a Net-
worked Single Loop system, and on this type of system, the Loop
switch on the back of the CommLink must be set to “Single.” This
device is responsible for network broadcasts on Networked Multiple
Loop systems. On this type of system, the Loop switch on the back
of the CommLink must be set to “Multiple.”

For a Networked Single Loop VCM-X E-BUS system, this device
can be used for tenant logging and alarm reporting to a Modular
System Manager or System Manager TS II. It can also be used to
broadcast information like outside air temperature or outside air hu-
midity to all local loops on the entire networked system. It may also
be used to broadcast space temperature from a GPC-X or GPC-XP
Controller to any controllers on the local loop that do not contain
their own Space Temperature Sensor.

On a Networked Single Loop VAV/Zone system, the CommLink
5 can be used to broadcast information such as internal schedule,
supply air temperature, fan and heat status, unoccupied calls for
heating and cooling, and forced modes of operation to and from the
VVAV/Zone Controllers.
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Wiring Considerations

Wiring Considerations

Before beginning installation, please study the wiring diagrams
for the controllers you are using with your particular application.
These diagrams appear in this manual and can also be found in the
technical guides supplied with your specific controllers. Wire and
transformer sizing instructions and examples are found in Figures
1 & 2, pages 9-10 of this manual.

The Modular VAV/Zone Controllers are equipped with modular con-
nections. Non-Modular VAV/Zone Controllers have wiring terminals
instead of modular connectors. The VCM-X E-BUS Controller
is supplied with modular connectors. The Power/Comm board is
supplied with both terminals and a modular connector on the input
side. All of its outputs use modular connectors. The Minlink Polling
Device is equipped with both modular and wiring terminal blocks.
We recommend (when possible) using modular cables instead of hard
wiring to wire terminal blocks to save installation time and eliminate
wiring errors. In some cases, however, hard wiring is unavoidable.
The table below lists the various Orion devices/controllers and their
available termination type(s) for communications and power wiring.

Communications And Power Wiring
Terminations For Orion Products

Available Power And Communications
Connections

Both
Modular
Connectors
And Wire
Terminals

Orion

Controller Or
Device

Wire
Terminals

Modular
Connectors
Only

VAV/Zone

Power/Comm
Board

MiniLink PD

CommLink 5

*Modular System
Manager

System Manager
TSI

GPC-X

GPC-XP

Lighting
Controller

* The System Manager is supplied with a pigtail connector that has a
modular plug on one end and stripped wires on the other end. The pigtail is
used to allow wiring connection to the HVAC unit controller wire terminals
and to a 24 VVAC power transformer on systems that do not use Power/
Comm boards.

Table 1: Communications and Power Terminations

Power/Comm Board Requirements

Standard Connection Configurations and Use

Power/Comm boards are typically used on Networked, Single, and
Multiple Loop systems to transfer 24 VAC power and “Local Loop”
communications to Modular VAV/Zone Controllers, Modular System
Managers, or other Power/Comm boards.

The Power/Comm board must always be powered by its own dedi-
cated 24 VAC transformer connected to its 2-wire, 24 VAC input
terminals (TB1).

Local Loop communications can be transferred to the Power/Comm
Board via a modular cable connected to its “Comm In” modular
connector input terminal (P2). This modular cable connection can
originate from the “Local Loop” modular connector of the Mini-
Link PD for this loop, another Power/Comm board output on the
same loop, or a Modular VAV/Zone Controller or Modular System
Manager output on the same loop. A Power/Comm board can also
be connected if desired to the “Local Loop” by hard wiring a 2-wire
shielded cable connected between its 3-wire communications input
terminal (TB1) and a Power/Comm board, or the MiniLink PD
“Local Loop”, 3-wire communications terminal.

For detailed wiring diagrams, see the Power/Comm board wiring
diagrams in the “Communication Devices Diagrams” section of this
manual. For Power/Comm board transformer sizing, see Figures 1
& 2, pages 9-10 of this manual.

Alternative Connection Configuration and Use

If desired, the Power/Comm board can also be used to transfer both
24 VAC power and “Network Loop” communications to multiple
MiniLink PDs. Connection between the MiniLink PD(s) and Power/
Comm board(s) is accomplished by using modular cables between
the Power/Comm board’s modular output connectors and the Mini-
Link PD(s)’s “Network Loop” modular input connectors. When a
Power/Comm board is used to connect power and communications
to MiniLink PDs in this manner, that particular Power/Comm board
cannot also be used to share communications and/or power with
Modular VAV/Zone Controllers or Modular System Manager(s).

Warning: Do not ground the 24 VAC transformer that
is to be used with the Power/Comm board. Grounding of
the transformer will damage the Power/Comm board and
all boards connected to it. A separate transformer must be
used for each Power/Comm board. No exceptions. Do not
connect any other devices to the transformer used for the
Power/Comm board!

For detailed wiring diagrams, see the Power/Comm board wiring
diagrams in the “Communication Devices Diagrams” section of
this manual.

For Power/Comm board transformer sizing, see Figures 1 & 2,
pages 9-10 of this manual.
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System Installation

Transformer Sizing & Wiring For Devices W/Out Modular Connectors

24 VAC Power - Transformer & Wire Sizing Considerations for Devices Without Modular Connectors

Some installers like to use one large 24 VAC transformer to power several devices. This is allowable as long as polarity is maintained to each device
on the transformer circuit. Warning: If polarity is not maintained, severe damage to the devices may result. WattMaster Controls recommends
using a separate transformer for each device in order to eliminate the potential for damaging controllers due to incorrect polarity. Using
separate transformers also allows redundancy in case of a transformer failure. Instead of having 8 controllers inoperative because of a malfunctioning
transformer you have only 1 controller off line. If the installer does decide to use a large transformer to supply power to several devices, the following
transformer and wire sizing information is presented to help the installer correctly supply 24 VAC power to the devices.

Following is a typical example to help the installer to correctly evaluate transformer and wiring designs.

Each GPC-XP Controller requires 8 VA @ 24VAC power. In the examples below we have a total of 8 GPC-XP Controllers.
8 GPC-XP Controllers @ 8 VA each................ 8 x8 VA =64 VA.

The above calculation determines that our transformer will need to be sized for a minimum of 64 VA if we are to use one transformer to power all the
controllers.

Next we must determine the maximum length of run allowable for the wire gauge we wish to use in the installation. Each wire gauge below has a
voltage drop per foot value we use to calculate total voltage drop.

18ga wire.. ..0.00054 = voltage drop per 1’ length of wire
16ga wire.. ..0.00034 = voltage drop per 1’ length of wire
14ga wire.. ..0.00021 = voltage drop per 1’ length of wire

For our example we will use 18 gauge wire. WattMaster recommends 18 gauge as a minimum wire size for all power wiring.

Next use the voltage drop per foot value for 18 gauge wire from the list above and multiply by the total VA load of the 8 controllers to be installed.
0.00054 (Voltage drop per foot for 18 gauge wire) x 64VA controller load = 0.0346 Volts/Ft.

WattMaster controllers will operate efficiently with a voltage drop no greater than 2 Volts. Divide the total allowable voltage drop of 2 Volts by the

number you arrived at above and you have the maximum number of feet you can run the 18 gauge wire with an 75 VA transformer with no more than a

2 Volt drop at the farthest controller from the transformer..

2 (Volts total allowable voltage drop)

= 57.80 feet
0.0346 (Voltage drop per 1 ft. @ 64VA load)

Parallel circuiting of the wiring instead of wiring all 8 controllers in series allows for longer wire runs to be used with the same size wire (as shown in
our examples below). It is often necessary for the installer to calculate and weigh the cost and installation advantages and disadvantages of wire size,
transformer size, multiple transformers, circuiting, etc., when laying out an installation. No matter what layout scheme is decided upon, it is mandatory
that the farthest controller on the circuit is supplied with a minimum of 22 Volts.

o 1)@ O ® | |@®] @]

120 / 24VAC

120 / 24VAC
@ Distance from A to B cannot exceed 230.40 Ft.
) 120/ 24vAC Distance from A to C cannot exceed 230.40 Ft.
Distance A to B cannot exceed 57.80 Ft. Distance from A to B cannot exceed 115.60 Ft. Distance from A to D cannot exceed 230.40 Ft.
Distance from A to C cannot exceed 115.60 Ft. Distance from A to E cannot exceed 230.40 Ft.
) JOB NAME
Component Power Requirements
VCM-X E-BUS Controller ... ...8 VA ngr.\tl.ng Panfel Contr.oller ..... 10 VA ETENATTE T o <
VAV/Zone Controller. MiniLink Polling Device.......... 6 VA rion
GPC-X CONtroller ...............ooovvvve... O-VCMXWRSIZ1A.CDR Control Systems
GPC-XP Controller .........ccccceeevvennnn. DATE: 01/07/13
PAGE DESCRIPTION:
1of2 Orion VCM-X System
[} - —
Wire & Transformer Sizing

Figure 1: Transformer & Wire Sizing - Devices without Modular Connectors
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System Installation

Transformer Sizing & Cabling For Devices With Modular Connectors

24VAC Power - Transformer & Cabling Considerations for Devices With Modular Connectors

Modular devices include the VAV/Zone Controller, Modular
System Manager & MiniLink Polling Device. When sizing
transformers for the devices it is important to design your
layout so that the fewest number of Power/Comm distribution
boards and the least number of transformers can be used.
The polarity problem discussed in regards to other devices
that do not have modular connections is not an issue with the
modular devices as they cannot be connected with reversed
polarity because of the modular board connectors and cable.
Also the prefabricated cable is always 16 gauge. Wire size
selection is therefore not an issue with the modular devices.
However, the same minimum voltage rules apply to modular
devices as with other non-modular devices. In order to
simplify wiring design and layout with modular devices the
following rules apply:

Power/Comm Board maximum transformer size = 100VA.
This is due to the board circuitry and fusing. Each modular
device is to be calculated at 6VA. This allows for a maximum
of 16 devices per Power/Commboard. If more than 16
devices are required, multiple Power/Comm boards must be
used.

No more than 6 modular devices allowed per branch circuit.
(The Power/Comm board has a total of 4 branch circuits)

The longest total run per branch circuit is 240 Ft. This is due
to voltage drop on the prefabricated cable.

Below are some examples of transformer sizing and branch
circuit design.

6 Devices Maximum Per Branch Circuit |
16 Devices At 6 VA = 96 VA 13 Devices At 6 VA =78 VA
Use 100 VA Transformer 9 Use 80 VA Transformer
JL_JTL __TL T I
Power/Comm PowBe;IaCigmm D
Board
:[n]: T T _T JTTLJL
120 / 24VAC @ 12% 24VAC
100 VA Transformer
Transformer Minimum
Minimum I | I See Warning
See Warning Note Below
Note Below — — — D D

| Total length of all modular cables used on each branch ( A to B) cannot exceed 240 Ft. |

|6 Devices Maximum Per Branch Circuit |

12 Devices At 6 VA = 72 VA 6 Devices At 6 VA = 36 VA
Use 75 VA Transformer G Use 40 VA Transformer
Tt —_—
Power/Comm
o ®
ougricamm ®)
— T
— 11 120 / 24VAC ]
120 / 24VAC 40 VA ‘
T 75 VA Transformer e
ral.'ls.former Minimum
Sgne";;/?rl;;;;)g See Warning
Note Below _ Note Below —
' LT
| Total length of all modular cables used on each branch ( A to B) cannot exceed 240 Ft. |
WARNING! JOB NAME
DO NOT GROUND THE 24V TRANSFORMER THAT IS TO BE USED
WITH THE POWER/COMM BOARDS. GROUNDING OF THE FTENANE s
TRANSFORMER WILL DAMAGE THE POWER/COMM BOARD AND el OI'IOII

ALL BOARDS CONNECTED TO IT. A SEPARATE TRANSFORMER

MUST BE USED FOR EACH POWER/COMMBOARD. NO

EXCEPTIONS. DO NOT CONNECT ANY OTHER DEVICES TO THE

TRANSFORMER USED FOR THE POWER/COMM BOARD!

0O-VCMXWRSIZ1A.CDR| Control Systems

DATE: 03/09/06 DRAWN BY: B. CREWS

PAGE DESCRIPTION:
20f2 Orion VCM-X System
© Wire & Transformer Sizing

Figure 2: Transformer & Wire Sizing - Devices with Modular Connectors
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System Installation

Stand-Alone

MiniLink Polling Device (MiniLink PD)

Standard Connection Configurations and Use

The MiniLink PD is used on Networked Single and Multiple Loop
systems to provide two-way communication between all devices on
it’s “Local Loop” and to all the other “Network Loop” devices on
the entire system. The MiniLink PD is equipped with both modular
connectors and hard wiring terminal blocks for connection of 24
VAC power “Local Loop” and “Network Loop” communications.

Each MiniLink PD is normally hard wired to a 24 VAC power
source connected to its 24 VAC input terminal (TB1). “Network
Loop” communications are transferred between multiple MiniLink
PDs by modular cables connected to their “Network Loop” modu-
lar connectors (P3 and P5). A CommLink 5 must be connected to
one of the MiniLink PDs on the system by using a 2-wire shielded
cable connected between its 3-wire “Network Loop” communica-
tions terminal block (TB4) and to the CommLink’s “485 Loop”
terminal block. Transfer of “Local Loop” communication from the
MiniLink PD to a Power/Comm board is made by using a modular
cable connected between the MiniLink PD “Local Loop” modular
connector (P4) and the Power/Comm board modular “Comm In”
connector (P2). If desired as an alternative, transfer of “Local Loop”
communication from the MiniLink PD to a Power/Comm board can
be made by hard wiring a 2-wire shielded cable connected between
the MiniLink PD’s 3-wire communications terminal (TB1) and the
3-wire communications input (TB1) on the Power/Comm board.

Installation Procedures

The installation procedures that follow are based on recommended
methods of wiring connection and controller installation. Installation
procedures vary depending on the type of system you are installing.
The system you are installing could be a Stand Alone, Interconnected,
Networked Single Loop, or Networked Multiple Loop system. The
Networked System also has installation variations based on the type
of components you are installing for that system. The following
information explains the procedures for all of these systems. Please
find the system and components that closely match your system and
follow the outlined procedures.

Stand Alone Systems

See Figure 3, page 22 of this manual for a detailed Stand Alone
System wiring diagram. Also see pages 9-10 for wire and transformer
sizing information. You should review these diagrams before attempt-
ing connections or powering up the controller or interface devices.

1. Install a 24 VAC, 8 VA minimum, transformer for the
VCM-X E-BUS Controller and wire from transformer
to the controller using 18 gauge minimum, 2 conductor
cable for power. Observe polarity on all power wiring.

The Modular Service Tool SD connects to the controllers
using the supplied cable with DIN connectors on both
ends. The connection point on the controller is located
near the communications connector. The Comm-
unications setting must be set to Lo Speed Stand

Alone.

The Modular System Manager SD comes supplied with
a 12 foot modular cable with a modular connector on
one end and stripped wires on the other. If the Modular
System Manager is to be mounted in a remote location,
run 18 gauge, 2 conductor shielded cable for
communications from the controller’s 3 wire
communications terminal to a junction box. Run 18
gauge minimum, 2-wire, power wires from a separate
24 VAC, 6 VA minimum transformer into the

junction box. Splice the modular cable to the
communications and power wire inside of the junction
box by making solid connections, using wire nuts or butt
splice connectors. The Communications setting must be
set to Lo Speed Stand Alone.

The System Manager TS |1 utilizes a 3-wire
communication terminal block for connection to any
controller on the communications local loop that has
communication wire terminals. A separate transformer
is required for the System Manager TS II. It has a 2-wire
24 VAC terminal block for connection to a 24 VAC
transformer. The transformer should be sized to provide
6 VA minimum power and should be connected using
using 18 gauge minimum 2 conductor wire. In the
Settings Menu, enter <0> for the System Manager
Address.

If a CommLink 5 is used for a computer interface,
connect communications using 18 gauge, 2 conductor
with shield cable. Connect from the controller’s 3-wire
communications connector to the CommLink’s 3-wire
communications connector. For this type of system, the
Loop switch located on the back of the CommLink 5
must be set to “Single”.

Use 18 gauge minimum, 2-wire cable for all 24 VAC
power wiring. Be sure to maintain polarity on all boards.
If a CommLink is connected, use the 110 VAC/24 VAC
power supply furnished with the CommL.ink for its
power source.

Before powering up the controller, set the desired board
address on the controller (usually 1).

VCM-X Component & Systems Wiring
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System Installation

Interconnected & Networked Single Loop

Interconnected Systems

See Figure 4, page 23 for a detailed Interconnected System wir-
ing diagram. Also see pages 9-10 for wire and transformer sizing
information. You should review these diagrams before attempting
connections or powering up the controller or interface devices.

1. Connect all VCM-X E-BUS Controllers in a daisy chain
format using 18 gauge, 2 conductor shielded cable for
communications. Install a separate 24 VAC, 8 VA
minimum transformer for each VCM-X E-BUS
Controller and wire the transformers to each
controller using 18 gauge minimum, 2 conductor cable.
Observe polarity on all boards.

2. The Modular Service Tool SD will connect to any of
the controllers using the supplied cable with DIN
connectors on both ends. The connection point on the
controller is located near the communications connector.
The Communications setting must be set to Lo Speed
Stand Alone.

3. The Modular System Manager SD comes supplied with
a 12 foot modular cable with a modular connector on
one end and stripped wires on the other. If the Modular
System Manager is to be mounted in a remote location,
run 18 gauge, 2 conductor shielded cable for
communications from the controller’s 3-wire
communications terminal to a junction box. Run 18
gauge minimum, 2-wire power wires from a separate
24 VAC, 6 VA minimum transformer into the junction
box. Splice the modular cable to the communications
and power wire inside of the junction box by making
solid connections, using wire nuts or butt splice
connectors. The Communications setting must be set
to Lo Speed Stand Alone. .

4. The System Manager TS Il utilizes a 3-wire
communication terminal block for connection to any
controller on the communications local loop that has
communication wire terminals. A separate transformer
is required for the System Manager TS II. It has a 2-wire
24 VVAC terminal block for connection to a 24 VAC
transformer. The transformer should be sized to provide
6 VA minimum power and should be connected using 18
gauge minimum 2 conductor wire. In the Settings Menu,
enter <0> for the System Manager Address and make
sure One to One Unit Connection is not selected.

5. IfaCommLink 5 is used to provide for connection to a
computer interface, connect communications using 18
gauge, 2 conductor shielded cable. Connect from one
of the controller’s 3-wire communications connectors
to the CommLink’s 3-wire communications connector.
For this type of system, the Loop switch on the back of
the CommL.ink needs to be set to “Single”.

6. Use 18 gauge minimum, 2-wire cable for all 24 VAC
power wiring. Be sure to maintain polarity on all boards.
If a CommLink 5 is installed, use the 110 VAC/24 VAC
power supply furnished with the CommL.ink for its
power source.

7. Before powering up the controllers, set each controller’s
board address to a unique number from 1 through 60.

Networked Single Loop Systems

See Figures 5-9, pages 24-28 for detailed Networked Single Loop
System wiring diagrams. Also see pages 9-10 for wire and trans-
former sizing information. You should review these diagrams before
attempting connections or powering up the controller or interface
devices.

Loop Containing VCM-X E-BUS Controllers Only
(Using CommLink 5)

1. Connect all VCM-X E-BUS Controllers on the loop in a
daisy chain format using 18 gauge, 2 conductor shielded
cable wiring from each controller’s communication
terminals to the next controller’s communication
terminals. Install a separate 24 VAC, 8 VA minimum
transformer for each controller and wire from controllers
to the transformers using 18 gauge minimum, 2 wire
cable. Be sure to observe polarity on all boards.

2. Connect 18 gauge minimum 2 conductor shielded cable
from one of the VCM-X E-BUS Controller’s 3 wire
communication terminals to the CommLink5’s 3 wire
communications terminal. The Loop switch on the
back of the CommLink must be set to “Single” for this
installation. Use the 110 VAC/24 VVAC power supply
furnished with the CommLink for its power source.

3. The Modular Service Tool SD will connect to any of the
controllers using the supplied cable with DIN connectors
on both ends. The connection point on the controller
is located near the communications connector. The
Communications setting must be set to Lo Speed
Network Mode.

4. The Modular System Manager SD comes supplied with
a 12 foot long modular cable with a modular connector
on one end and stripped wires on the other. If the System
Manager is to be mounted in a remote location, run 18
gauge, 2 conductor shielded cable for communications
from one of the controller’s 3 wire communications
terminals to a junction box. Run 18 gauge, 2 wire, 24
VAC power wires supplied by a separate transformer
into the junction box. Splice modular cable to the
communications and power wire inside of the junction
box using solid connections from wire nuts or butt-
splice connectors. The Modular System Manager MUST
always be connected on the “Local Loop”, never the
“Network Loop”. The Communications setting must be
set to Lo Speed Network Mode.

12
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System Installation

Networked Single Loop

The System Manager TS |1 utilizes a 3 wire
communication terminal block for connection to any
controller on the communications local loop that has
communication wire terminals. A separate transformer
is required for the System Manager TS Il. It has a 2
wire 24 VAC terminal block for connection to a 24 VAC
transformer. The transformer should be sized to provide
6 VA minimum power and should be connected using
18 gauge minimum, 2 conductor wire. In the Settings
Menu, enter <63> for the System Manager Address.

Before powering up the controllers, set each controller’s
board address to a unique number from 1 through 59.

Loop Containing VCM-X E-BUS Controller with Modular
VAV/Zone Controllers and MiniLink PD Only

1.

Connect all controllers in a daisy chain format

using 18 gauge, 2 conductor shielded cable for
communications. Using 18 gauge minimum, 2 wire
cable for power, install a 24 VAC, 8 VA minimum,
transformer for the VCM-X E-BUS Controller and
wire from the transformer to the VCM-X E-BUS
Controller. Using 18 gauge minimum, 2 wire cable
for power, install a separate 24 VAC transformer sized
for the required VA load for each Power/Comm board on
the loop and wire from each transformer to its Power/
Comm board. Observe polarity on all boards.

Connect 2 conductor shielded cable from the VCM-X
E-BUS Controller’s 3 wire communications connector
to the MiniLink PD’s 3 wire communications connector
marked “Local Loop”. Use 18 gauge minimum, 2 wire
cable for all power wiring and be sure to maintain
polarity on all boards.

Using a modular cable, connect from the MiniLink PD’s
modular connector marked “Local Loop” to a
Power/Comm board’s modular input connector.

Using modular cables, connect from the Power/Comm
board’s modular output connectors to the Modular VAV/
Zone Controllers. The VAV/Zone Controllers connect
together using modular cables from each VAV/Zone
Controller to the next controller and/or to a Power/
Comm board. A maximum of 16 VAV/Zone Controllers
are allowed per Power/Comm board. If you have more
than 16 VVAV/Zone Controllers, you will need multiple
Power/Comm boards. Each Power/Comm board must
have its own 24 VAC transformer sized for the total
number of VAV/Zone Controllers connected to it.

The Modular Service Tool SD will connect to any of the
controllers using the supplied cable with DIN
connectors on both ends. The connection point on the
controller is located near the communications connector.
The Communications setting must be set to Lo Speed
Network Mode.

The Modular System Manager SD can connect to any
VAV/Zone Controller or directly to one of the Power/
Comm board’s modular output connectors. The
Communications setting must be set to Lo Speed
Network Mode.

The System Manager TS Il utilizes a 3 wire
communication terminal block for connection to any
controller on the communications local loop that has
communication wire terminals. Since you are using
Modular VAV/Zone Controllers, you can use a modular
pigtail connector that has a modular connector on one
end and stripped wires on the other to connect the
System Manager TS 1l to the Power/Comm board or
one of the Modular VAV/Zone Controllers. A separate
transformer is required for the System Manager

TS I1. It has a 2 wire 24 VAC terminal block

for connection to a 24 VVAC transformer. The
transformer should be sized to provide 6 VA minimum
power and should be connected using 18 gauge
minimum wire. In the Settings Menu, enter <63> for the
System Manager Address.

Before powering up the controllers, set each VAV/
Zone Controller’s board address to a unique number
from 1 through 58. Address the VCM-X E-BUS
Controller at 59. Set MiniLink PD’s address at 1.

Note:

Only communications, not power, are transferred
from the MiniLink Polling Device to the Power/
Comm board via the modular cable. A separate
transformer is required for the MiniLink Polling
Device. Both power and communications are
transferred from the Power/Comm board to the
VAV/Zone Controllers and the Modular System
Manager.

Warning:

Each Power/Comm board must have its own
24 VAC transformer for its power source. This
transformer cannot be shared with any other
board. Do not ground the transformer that is
connected to the Power/Comm board. The
transformer should be sized for the required
VA by using the information found on pages
9-10 of this manual.

VCM-X Component & Systems Wiring
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System Installation

Networked Single Loop

Loop Containing VCM-X E-BUS Controller with
Non-Modular VAV/Zone Controllers and MiniLink PD Only

1.

Connect 2 conductor shielded cable from the VCM-X
E-BUS Controller’s 3 wire communications connector to
the MiniLink PD’s 3 wire communications connector
marked “Local Loop”. Using 18 gauge minimum, 2
wire cable for power, install a 24 VAC, 8 VA minimum,
transformer for the VCM-X E-BUS Controller and wire
from the transformer to the VCM-X E-BUS Controller.
Also connect a 24 VAC 6 VA minimum transformer

to the MiniLink PD power terminals using 18 gauge
minimum, 2 wire cable. Then wire from the VCM-X
E-BUS Controller’s 3 wire communications connector
or the MiniLink PD’s 3 wire communications connector
marked “Local Loop” to the first VAV/Zone Controller’s
3 wire communications terminals. Using 18 gauge
minimum, 2 wire cable, connect all of the associated
Non-Modular VAV/Zone Controllers in a daisy chain
format using 18 gauge, 2 conductor shielded cable for
communications. Using 18 gauge minimum, 2 wire
cable for power, install a 24 VAC, 6 VA minimum,
transformer for each Non-Modular VVAV/Zone Controller
and wire from each transformer to its VAV/Zone
Controller. WattMaster recommends you use a separate
transformer for each VAV/Zone Controller as stated.

As an alternative, it is allowable to have several Non-
Modular VAV/Zone Controllers share one properly sized
transformer (6 VA per VAV/Zone Controller). Warning:
Polarity must be observed on all of the VAV/Zone
Controllers or damage to the controllers will result. Use
18 gauge minimum, 2 wire cable for all power wiring
and be sure to maintain polarity on all boards.

The Modular System Manager can connect to any VAV/
Zone Controller or to the VCM-X E-BUS Controller.
Use the supplied pigtail cable which has a modular
connector for connection to the back of the Modular
System Manager and wire to any controller on the
communications local loop with communication wire
terminals. A separate transformer is required for the
Modular System Manager. Connect the 2 power wires
from the pigtail connector to a 24 VAC transformer. The
transformer should be sized to provide 6 VA minimum
power. The Communications setting must be set to Lo
Speed Network Mode.

The Modular Service Tool SD will connect to any of the
controllers using the supplied cable with DIN connectors
on both ends. The connection point on the controller

is located near the communications connector. The
Communications setting must be set to Lo Speed
Network Mode.

The System Manager TS |1 utilizes a 3 wire
communication terminal block for connection to any
controller on the communications local loop that has
communication wire terminals. A separate transformer
is required for the System Manager TS Il. It has a 2
wire 24 VVAC terminal block for connection to a 24 VAC
transformer. The transformer should be sized to provide
6 VA minimum power and should be connected using 18
gauge minimum wire. In the Settings Menu, enter <63>
for the System Manager Address.

Before powering up the controllers, set each VAV/
Zone Controller’s board address to a unique number
from 1 through 58. Address the VCM-X E-BUS
Controller at 59. Set MiniLink PD’s address at 1.

Loop Containing VCM-X E-BUS Controller with Modular
VAV/Zone Controllers and CommLink 5 Only

1.

Connect all controllers in a daisy chain format

using 18 gauge, 2 conductor shielded cable for
communications. Using 18 gauge minimum, 2 wire
cable for power, install a 24 VAC, 8 VA minimum,
transformer for the VCM-X E-BUS Controller and
wire from transformer to the VCM-X E-BUS
Controller. Using 18 gauge minimum, 2 wire cable

for power, install a separate 24 VAC, transformer sized
for the required VA load for each Power/Comm board on
the loop and wire from each transformer to its Power/
Comm board. Observe polarity on all boards.

Use 18 gauge minimum, 2 wire cable for all 24 VAC
power wiring. Be sure to maintain polarity on all boards.
Use the 110 VAC/24 VVAC power supply furnished with
the CommL.ink for its power source.

Using 2 conductor shielded cable, connect from the
CommLink 5’s 3 wire communications connector to the
Power/Commboard’s or VCM-X E-BUS Controller’s 3
wire communications input connector. The Loop switch
on the back of the CommLink 5 should be set to
“Single”.

Using modular cables, connect from the Power/Comm
board’s modular output connectors to the VAV/

Zone Controllers. The VAV/Zone Controllers connect
together using modular cables from each VAV/Zone
Controller to the next controller and/or to a Power/
Comm board. A maximum of 16 VAV/Zone Controllers
are allowed per Power/Comm board. If you have more
than 16 VVAV/Zone Controllers, you will need multiple
Power/Comm boards. Each Power/Comm board must
have its own 24 VVAC transformer sized for the total
number of VAV/Zone Controllers connected to it.

The Modular System Manager can connect to any VAV/
Zone Controller or directly to one of the Power/Comm
board’s modular output connectors. The
Communications setting must be set to Lo Speed
Network Mode.

14

VCM-X Component & Systems Wiring



System Installation

Networked Single Loop

The Modular Service Tool SD will connect to any

of the controllers using the supplied cable with DIN
connectors on both ends. The connection point on the
controller is located near the communications connector.
The Communications setting must be set to Lo Speed
Network Mode.

The System Manager TS |1 utilizes a 3 wire
communication terminal block for connection to

any controller on the communications local loop that
has communication wire terminals. A separate
transformer is required for the System Manager TS 1I.
It has a 2 wire 24 VVAC terminal block for connection to
a 24 VAC transformer. The transformer should be sized
to provide 6 VA minimum power and should be
connected using 18 gauge minimum wire. In the
Settings Menu, enter <63> for the System Manager
Address.

Before powering up the controllers, set each VAV/
Zone Controller’s board address to a unique number
from 1 through 58. Address the VCM-X E-BUS
Controller at 59.

Note: Both power and communications are transferred

from the Power/Comm board to the VAV/Zone
Controllers and the Modular System Manager. Only
communications are transferred from Power/Comm
board to Power/Comm board.

Warning: Each Power/Comm board must have its own

24 VAC transformer for its power source. This
transformer cannot be shared with any other
board. Do not ground the transformer that is
connected to the Power/Comm board. The trans-
former should be sized for the required VA by
using the information found on pages 9-10
of this manual.

Loop Containing VCM-X E-BUS Controller with Non-Modu-
lar VAV/Zone Controllers and CommLink 5 Only

1.

Connect 2 conductor shielded cable from the VCM-X
E-BUS Controller’s 3 wire communications connector
to the CommLink 5°s 3 wire communications connector.
Use the 110 VAC/24 VAC power supply furnished with
the CommL.ink for its power source. Be sure to maintain
polarity on all boards. The Loop switch on the back of
the CommL.ink 5 should be set to “Single”.

Using 18 gauge minimum, 2 wire cable for power, install
a 24 VAC, 8 VA minimum, transformer for the VCM-X
E-BUS Controller and wire from the transformer to the
VCM-X E-BUS Controller. Then wire from the VCM-X
E-BUS Controller’s 3 wire communications connector or
the CommLink 5’s 3 wire communications connector to

the first VAV/Zone Controller’s 3 wire communications
terminal. Connect all of the associated Non-Modular
VAV/Zone Controllers in a daisy chain format using 18
gauge, 2 conductor shielded cable for communications.
Using 18 gauge minimum, 2 wire cable for power,
install a 24 VAC, 6 VA minimum, transformer for each
Non-Modular VAV/Zone Controller and wire from each
transformer to its VAV/Zone Controller. WattMaster
recommends you use a separate transformer for each
VAV/Zone Controller as stated. As an alternative, it

is allowable to have several Non-Modular VAV/Zone
Controllers share one properly sized transformer (6 VA
per VAV/Zone Controller). Warning: Polarity must be
observed on all of the VAV/Zone Controllers or damage
to the controllers will result. Use 18 gauge minimum,

2 wire cable for all 24 VAC power wiring. Be sure to
maintain polarity on all boards.

The Modular System Manager can connect to any VAV/
Zone Controller or to the VCM-X E-BUS Controller.
Use the supplied pigtail cable which has a modular
connector for connection to the back of the Modular
System Manager and wire to any controller on the
communications local loop with communication wire
terminals. A separate transformer is required for the
Modular System Manager. Connect the 2 power wires
from the pigtail connector to a 24 VAC transformer. The
transformer should be sized to provide 6 VA minimum
power. The Communications setting must be set to Lo
Speed Network Mode.

The Modular Service Tool SD will connect to any

of the controllers using the supplied cable with DIN
connectors on both ends. The connection point on the
controller is located near the communications connector.
The Communications setting must be set to Lo Speed
Network Mode.

The System Manager TS |1 utilizes a 3 wire
communication terminal block for connection to

any controller on the communications local loop that
has communication wire terminals. A separate
transformer is required for the System Manager TS 1I.
It has a 2 wire 24 VVAC terminal block for connection to
a 24 VAC transformer. The transformer should be sized
to provide 6 VA minimum power and should be
connected using using 18 gauge minimum wire. In the
Settings Menu, enter <63> for the System Manager
Address.

Before powering up the controllers, set each VAV/
Zone Controller’s board address to a unique number
from 1 through 58. Address the VCM-X E-BUS
Controller at 59.

VCM-X Component & Systems Wiring

15



System Installation

Networked Single Loop

Loop Containing VCM-X E-BUS Controller with Modular VAV/
Zone Controllers, MiniLink PD, and CommLink 5

1.

Connect the CommLink 5 to the MiniLink PD by
using 2 conductor shielded cable to connect from the
CommLink 5’s 3 wire communications connector to
the MiniLink PD’s 3 wire communications connector
marked “Network Loop”. Use the 110 VAC/24 VAC
power supply furnished with the CommL.ink for its
power source. Be sure to maintain polarity on all boards.
The Loop switch on the back of the CommLink 5
should be set to “Multiple”. Also connect a 24 VAC 6
VA minimum transformer to the MiniLink PD power
terminals using 18 gauge minimum, 2 wire cable.

Connect all controllers in a daisy chain format

using 18 gauge, 2 conductor shielded cable for
communications. Using 18 gauge minimum, 2 wire
cable for power, install a 24 VAC, 8 VA minimum,
transformer for the VCM-X E-BUS Controller and wire
from the transformer to the VCM-X E-BUS Controller.
Using 18 gauge minimum, 2 wire cable for power, install
a separate 24 VAC transformer sized for the required
VA load for each Power/Comm Board on the loop and
wire from each transformer to its Power/Comm board.
Observe polarity on all boards.

Using 2 conductor shielded cable, connect from the
VCM-X E-BUS Controller’s 3 wire communications
connector to the MiniLink PD’s 3 wire communications
connector marked “Local Loop”. Use 18 gauge
minimum wire for power and observe polarity on

all boards.

Using a modular cable, connect from the MiniLink PD’s
modular connector marked “Local Loop” to a
Power/Comm board’s modular input connector.

Using modular cables, connect from the Power/Comm
board’s modular output connectors to the VAV/Zone
Controllers. The VAV/Zone Controllers connect together
using modular cables from each VVAV/Zone Controller
to the next controller and/or to a Power/Comm board. A
maximum of 16 VAV/Zone Controllers are allowed per
Power/Comm board. If you have more than 16 VAV/
Zone Controllers, you will need multiple Power/Comm
boards. Each Power/Comm board must have its own

24 VAC transformer sized for the total number of VAV/
Zone Controllers connected to it.

The Modular System Manager can connect to any
VAV/Zone Controller or directly to one of the Power/
Comm board’s modular output connectors. The
Communications setting must be set to Lo Speed
Network Mode.

The System Manager TS Il utilizes a 3 wire
communication terminal block for connection to any
controller on the communications local loop that has
communication wire terminals. Since you are using

Modular VAV/Zone Controllers, you can use a modular
pigtail connector that has a modular connector on one
end and stripped wires on the other to connect the
System Manger TS |1 to the Power/Comm board or

one of the Modular VAV/Zone Controllers. A separate
transformer is required for the System Manager TS II. It
has a 2 wire 24 VAC terminal block for connection to a
24 VAC transformer. The transformer should be sized to
provide 6 VA minimum power and should be connected
using 18 gauge minimum wire. In the Settings Menu,
enter <63> for the System Manager Address.

The Modular Service Tool SD will connect to any of the
controllers using the supplied cable with DIN connectors
on both ends. The connection point on the controller

is located near the communications connector. The
Communications setting must be set to Lo Speed
Network Mode.

Before powering up the controllers, set each VAV/
Zone Controller’s board address to a unique number
from 1 through 58. Address the VCM-X E-BUS
Controller at 59. Set MiniLink PD’s address at 1.

Note: Only communications, not power, is transferred

from the MiniLink Polling Device to the Power/
Comm board via the modular cable. Both power and
communications are transferred from the Power/
Comm board to the VVAV/Zone Controllers and the
Modular System Manager.

Warning: Each Power/Comm board must have its own

24 VAC transformer for its power source.
This transformer cannot be shared with any
other board. Do not ground the transformer
that is connected to the Power/Comm board.
The transformer should be sized for the
required VA by using the information found
on pages 9-10 of this manual.

Loop Containing VCM-X E-BUS Controller with Non-Modu-
lar VAV/Zone Controllers, MiniLink PD, and CommLink 5

1.

Connect the CommLink 5 to the MiniLink PD by
using 2 conductor shielded cable to connect from the
CommLink’s 3 wire communications connector to

the MiniLink PD’s 3 wire communications connector
marked “Network Loop”. Use the 110 VAC/24 VAC
power supply furnished with the CommL.ink for its
power source. Be sure to maintain polarity on all boards.
The Loop switch on the back of the CommLink 5
should be set to “Multiple”. Also connect a 24 VAC 6
VA minimum transformer to the MiniLink PD power
terminal using 18 gauge minimum, 2 wire cable.

16
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Networked Multiple Loop

Connect all controllers in a daisy chain format using 2
conductor shielded cable to connect from the controller’s
3 wire communications connector to the MiniLink PD’s
3 wire communications connector marked “Local Loop”.
Using 18 gauge minimum, 2 wire cable for power, install
a 24 VAC, 8 VA minimum, transformer for the VCM-X
E-BUS Controller and wire from the transformer to the
VCM-X E-BUS Controller. Then wire from the VCM-X
E-BUS Controller’s 3 wire communications connector
to the MiniLink PD’s 3 wire communications connector
marked “Local Loop”. From either the MiniLink PD
connector marked “Local Loop” or the VCM-X E-BUS
Controller’s 3 wire communications connector, wire to
the first VAV/Zone Controller’s 3 wire communications
terminal. Using 18 gauge minimum, 2 wire cable,
connect all of the associated Non-Modular VAV/Zone
Controllers in a daisy chain format using 18 gauge, 2
conductor shielded cable for communications.

Using 18 gauge minimum, 2 wire cable for power,
install a 24 VAC, 6 VA minimum, transformer for each
Non-Modular VAV/Zone Controller and wire from each
transformer to its VAV/Zone Controller. WattMaster
recommends you use a separate transformer for each
VAV/Zone Controller as stated. As an alternative, it

is allowable to have several Non-Modular VAV/Zone
Controllers share one properly sized transformer (6 VA
per VAV/Zone Controller). Warning: Polarity must be
observed on all of the VAV/Zone Controllers or damage
to the controllers will result. Use 18 gauge minimum, 2
wire cable for all power wiring and be sure to maintain
polarity on all boards.

The Modular System Manager can connect to any VAV/
Zone Controller or to the VCM-X E-BUS Controller.
Use the supplied pigtail cable which has a modular
connector for connection to the back of the Modular
System Manager and wire to any controller on the
communications local loop with communication wire
terminals. A separate transformer is required for the
Modular System Manager. Connect the 2 power wires
from the pigtail connector to a 24 VAC transformer. The
transformer should be sized to provide 6 VA minimum
power. The Communications setting must be set to Lo
Speed Network Mode.

The System Manager TS Il utilizes a 3 wire
communication terminal block for connection to any
controller on the communications local loop that has
communication wire terminals. Since you are using
Modular VAV/Zone Controllers, you can use a modular
pigtail connector that has a modular connector on one
end and stripped wires on the other to connect the
System Manager TS Il to the Power/Comm board or
one of the Modular VAV/Zone Controllers. A separate
transformer is required for the System Manager TS II. It
has a 2 wire 24 VAC terminal block for connection to a

24 VAC transformer. The transformer should be sized to
provide 6 VA minimum power and should be connected
using 18 gauge minimum wire. In the Settings Menu,
enter <63> for the System Manager Address.

The Modular Service Tool SD will connect to any of the
controllers using the supplied cable with DIN connectors
on both ends. The connection point on the controller

is located near the communications connector. The
Communications setting must be set to Lo Speed
Network Mode.

Before powering up the controllers, set each VAV/
Zone Controller’s board address to a unique number
from 1 through 58. Address the VCM-X E-BUS
Controller at 59. Set MiniLink PD’s address at 1.

Networked Multiple Loop Systems

See Figures 10-11, pages 29-30 of this manual for detailed Net-
worked Multiple Loop System wiring diagrams. Also see pages
9-10 for wire and transformer sizing information. You should review
these diagrams before attempting connections or powering up the
controller or interface devices.

Local Loops containing VCM-X E-BUS Controllers with
Modular VAV/Zone Controllers

1.

Using 18 gauge minimum, 2 wire cable for power, install
a 24 VAC, 8 VA minimum, transformer for the VCM-X
E-BUS Controller and wire from the transformer to the
VCM-X E-BUS Controller. Using 18 gauge minimum, 2
wire cable for power, install a separate 24 VAC,
transformer sized for the required VA load for each
Power/Comm board on the loop and wire from each
transformer to its Power/Comm board. Observe polarity
on all boards.

Using 2 conductor shielded cable, connect from the
VCM-X E-BUS Controller’s 3 wire communications
connector to the MiniLink PD’s 3 wire communications
connector marked “Local Loop”. Use 18 gauge
minimum wire for power and observe polarity on

all boards.

Using a modular cable, connect from the MiniLink PD’S
modular connector marked “Local Loop” to the Power/
Comm board’s modular input connector.

Using modular cables, connect from the Power/Comm
board’s modular output connectors to the VAV/Zone
Controllers. The VAV/Zone Controllers connect together
using modular cables from each VAV/Zone Controller to
the next controller and/or to a Power/Comm board. A
maximum of 16 VAV/Zone Controllers are allowed per
Power/Comm board. If you have more than 16 VAV/
Zone Controllers, you will need multiple Power/Comm
boards. Each Power/Comm board must have its own 24
VAC transformer sized for the total number of VAV/
Zone Controllers connected to it.

VCM-X Component & Systems Wiring
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Networked Multiple Loop

10.

11.

Repeat the above steps for each local loop containing
VCM-X E-BUS Controllers with VAV/Zone Controllers.

The Modular System Manager can connect to any
VAV/Zone Controller on the entire system or directly

to one of the Power/Comm board’s modular output
connectors using modular cable. The Modular Service
Tool will connect to any of the controllers using the
supplied cable with DIN connectors on both ends. The
connection point on the controllers is located near the
communications connector. The Communications setting
must be set to Lo Speed Network Mode.

The System Manager TS |1 utilizes a 3 wire
communication terminal block for connection to

any controller on the communications local loop that
has communication wire terminals. Since you are using
Modular VAV/Zone Controllers, you can use a modular
pigtail connector that has a modular connector on

one end and stripped wires on the other to connect the
System Manager TS 1 to the Power/Comm board or one
of the Modular VAV/Zone Controllers. A separate
transformer is required for the System Manager TS II.
It has a 2 wire 24 VVAC terminal block for connection to
a 24 VAC transformer. The transformer should be sized
to provide 6 VA minimum power and should be
connected using 18 gauge minimum wire.

The Modular Service Tool SD will connect to any

of the controllers using the supplied cable with DIN
connectors on both ends. The connection point on the
controller is located near the communications connector.
The Communications setting must be set to Lo Speed
Network Mode.

Using 2 conductor shielded cable, connect from the
CommLink 5’s 3 wire communications connector to one
of the MiniLink PD’s 3 wire communications connector
marked “Network Loop”. The Loop switch on the back
of the CommLink 5 must be set to “Multiple”. The
CommLink 5 only needs to be connected to one of the
MiniLink PDs on the system.

Using a modular cable, connect from each MiniLink
PD’s modular connector marked “Network Loop” to
the next MiniLink PD’s “Network Loop” modular input
connector using modular cable. Connect all the
remaining MiniLink PD’s in the same manner using a
daisy chain format.

Before powering up the controllers, set each VAV/
Zone Controller’s board address to a unique number
from 1 through 58. Address the VCM-X E-BUS
Controller at 59. Set MiniLink PD’s address from 1 to
60.

Warning:

Each Power/Comm board must have its own
24 VAC transformer for its power source. This
transformer cannot be shared with any other
board. Do not ground the transformer that is con-
nected to the Power/Comm board. The transform-
er should be sized for the required VA by using
the information found on pages 9-10 of this
manual.

Note: Both power and communications are transferred

from the Power/Comm board to the VAV/Zone
Controllers and the Modular System Manager.

Local Loops containing VCM-X E-BUS Controllers with
Non-Modular VAV/Zone Controllers

1.

Using 18 gauge minimum, 2 wire cable for power, install
a 24 VAC, 8 VA minimum, transformer for the VCM-X
E-BUS Controller and wire from the transformer to the
VCM-X E-BUS Controller.

Using 2 conductor shielded cable, connect from the
VCM-X E-BUS Controller’s 3 wire communications
connector to the MiniLink PD’s 3 wire communications
connector marked “Local Loop”. Use 18 gauge
minimum wire for power and observe polarity on

all boards.

Using 2 conductor shielded cable, connect from the
VCM-X E-BUS Controller’s 3 wire communications
connector to the VAV/Zone Controllers. The VAV/Zone
Controllers connect together using modular cables from
each VAV/Zone Controller to the next controller and/or
to a Power/Comm Board. A maximum of 16 VAV/Zone
controllers are allowed per Power/Comm board. If you
have more than 16 VVAV/Zone controllers, you will need
multiple Power/Comm boards. Each Power/Comm
board must have its own 24 VAC transformer sized for
the total number of VAV/Zone controllers connected to
it.

Repeat the above steps for each local loop containing
VCM-X E-BUS Controllers with VAV/Zone Controllers.

The Modular System Manager can connect to any
VAV/Zone Controller on the entire system or directly

to one of the Power/Comm board’s modular output
connectors using modular cable. The Modular Service
Tool will connect to any of the controllers using the
supplied cable with DIN connectors on both ends. The
connection point on the controllers is located near the
communications connector. The Communications setting
must be set to Lo Speed Network Mode.

The System Manager TS Il utilizes a 3 wire
communication terminal block for connection to any
controller on the communications local loop that has
communication wire terminals. A separate transformer
is required for the System Manager TS Il. It has a 2
wire 24 VVAC terminal block for connection to a 24 VAC
transformer. The transformer should be sized to provide

18
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Networked Multiple Loop

10.

6 VA minimum power and should be connected using 18
gauge minimum wire. In the Settings Menu, enter <63>
for the System Manager Address.

The Modular Service Tool SD will connect to any of the
controllers using the supplied cable with DIN connectors
on both ends. The connection point on the controller

is located near the communications connector. The
Communications setting must be set to Lo Speed
Network Mode.

Using 2 conductor shielded cable, connect from the
CommLink 5’s 3 wire communications connector to one
of the MiniLink PD’s 3 wire communications connector
marked “Network Loop”. The Loop switch on the back
of the CommLink 5 must be set to “Multiple”. The
CommL.ink only needs to be connected to one of the
MiniLink PDs on the system.

Using a modular cable, connect from each MiniLink
PD’s modular connector marked “Network Loop” to
the next MiniLink PD’s “Network Loop” modular
input connector using modular cable. Connect all the
remaining MiniLink PD’s in the same manner using a
daisy chain format.

Before powering up the controllers, set each VAV/
Zone Controller’s board address to a unique number
from 1 through 58. Address the VCM-X E-BUS
Controller at 59. Set MiniLink PD’s address from 1 to
60.

Loops Containing VCM-X E-BUS Controllers without VAV/
Zone Controllers

1.

Connect all VCM-X E-BUS Controllers on the loop in
a daisy chain format using 18 gauge minimum,

2 conductor shielded cable for communications.

Install a separate 24 VAC, 8 VA minimum, transformer
for each controller and wire to its transformer using 18
gauge minimum, 2 wire cable for power. Observe
polarity on all boards.

Connect 2 conductor shielded cable from one of the
controller’s 3 wire communications connector to the
MiniLink PD’s 3 wire communications connector
marked “Local Loop”. Use 18 gauge wire for power and
observe polarity on all boards.

Connect 2 wire shielded cable from the CommLink 5’s
3 wire communications connector to the MiniLink PD’s
3 wire communications connector marked “Network
Loop”. The Loop switch on the back of the CommLink
5 must be set to “Multiple”. Use the 110 VAC/24 VAC
power supply furnished with the CommL.ink for its
power source.

Only one MiniLink PD on the system should connect to
the CommL.ink. Install a separate 24 VAC, 8 VA
minimum, transformer for each MiniLink PD and wire
to transformer using 18 gauge minimum, 2 wire cable
for power. Observe polarity on all boards. Each
MiniLink PD’s address switch should be set with a
unique address between 1 and 60.

Using a modular cable, connect from the each MiniLink
PD’s modular connector marked “Network Loop” to the
next MiniLink PD’s “Network Loop” modular input
connector using modular cable. Connect all the
remaining MiniLink PD’s in the same manner using a
daisy chain format.

The Modular Service Tool will connect to any of the
controllers using the supplied cable with DIN connectors
on both ends. The connection point on the controllers is
located near the communications connector. The
Communications setting must be set to Lo Speed
Network Mode.

The Modular System Manager is supplied with a 12

foot modular cable with a modular connector on one end
and stripped wires on the other. If the Modular System
Manager is to be mounted in remote location, run 18
gauge, 2 conductor shielded cable for communications
from one controller’s 3 wire terminal connector to one of
the MiniLink PD’s in the same manner using a daisy
chain format. The Communications setting must be set
to Lo Speed Network Mode.

The System Manager TS Il utilizes a 3 wire
communication terminal block for connection to

any controller on the communications local loop that
has communication wire terminals. A separate
transformer is required for the System Manager TS II.
It has a 2 wire 24 VVAC terminal block for connection to
a 24 VAC transformer. The transformer should be sized
to provide 6 VA minimum power and should be
connected using 18 gauge minimum wire. In the
Settings Menu, enter <63> for the System Manager
Address.

Address the VCM-X E-BUS Controllers from 1 to 59.

VCM-X Component & Systems Wiring
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System Commissioning

Overview

The following information is a brief overview of the procedures Networked systems
required to commission a typical Orion System. Select the type of

system that you have and follow the procedures listed for that system. 1. Address each MiniLink PD from 1 to 60.
2. Onaloop of VCM-X E-BUS Controllers, address the
Stand Alone System controllers from 1 to 59.
. 3. OnaVAV or Zoning system, address VAV/Zone
1. Be sure that the controller is set at address 1. Controllers from 1 to 58. Address the VCM-X E-BUS
2. Apply power to the controller. Controller at 59.
3. Verify diagnostics LED indicator for proper operation. 4. Ona VAV or Zoning system, apply power in the
See the technical guide for the specific controller in following order:
order to locate the diagnostic LED and controller start- a. VCM-X E-BUS Controller
up sequence. b.  MiniLink Polling Device
4. Connect an operator’s interface device to the controller c¢.  CommLink 5
for programming the controller. d. Power/Comm boards
5. Verify diagnostics LED indicator for proper operation of
Interconnected System all controllers. See the technical guide for the specific
controller in order to locate the diagnostic LED and
1. Be sure that the controllers are addressed from 1 to 60. controller start-up sequence.
2. Apply power to the controllers. 6. If a computer is used, connect it to the CommLink 5 to
access all of the controllers on the entire system for
3. Verify diagnostics LED indicator for proper operation programming.
of all controllers. See the technical guide for the specific ) )
controller in order to locate the diagnostic LED and 7. Ifacomputer is not used, and if a Modular System
controller start-up sequence. Manager is not already connected on the local loop,
connect a Modular Service Tool or System Manager TS
4. Connect an operator’s interface to one of the controllers I1 to one of the controllers to perform programming of
for programming all of the controllers. all controllers on the entire system.
20 VCM-X Component & Systems Wiring
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Networked Single Loop System
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Figure 5: Networked Single Loop System With CommLink Only Wiring
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Figure 6: Networked Single Loop System With MiniLink PD And Modular VAV/Zone Controllers Wiring
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Figure 7: Networked Single Loop System With MiniLink PD And Non Modular VAV/Zone Controllers Wiring
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Figure 8: Networked Single Loop System With CommLink & MiniLink PD - Modular VAV/Zone Controllers
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Figure 9: Networked Single Loop System With CommLink & MLPD - Non-Modular VAV/Zone Controllers
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Figure 10: Networked Multiple Loop System Wiring With Modular VAV/Zone Controllers
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Figure 11: Networked Multiple Loop System Wiring With Non Modular VAV/Zone Controllers
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VCM-X E-BUS Controller Wiring

VCM-X E-BUS
Controller Wiring
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VCM-X E-BUS Controller Wiring
Main Controller Wiring

For Stand Alone Applications,
Connect To System Manager. For Network
Applications Connect To Next Controller And/Or "
MiniLink PD On Local Loop. Note:

All Relay Outputs Are Normally Open
And Rated For 24 VAC Power Only.

VCM-X E-BUS Controller 1 Amp Maximum Load.
Local Loop

RS-485
9600 Baud . @ v —

PoRX®

T ST | comer R - 24VAC
G - Fan ON/OFF Only

N

All Comm Loop Wiring Is
Straight Thru
TtoT, Rto R & SHLD to SHLD

FAN

RELAY 2

RELAY 3

RELAY 4

IIITT

RELAY 5

vYyvVYyvy

Relay Output Contacts

R2 Through R5 May Be User-
Configured For The Following:

= SPC (SPACE TEMPERATURE SENSOR) 1 - Heating Stages

2 - Cooling Stages

3 - Warm-up Mode Command (VAV Boxes)

VCM-X MODULAR E-BUS CONTROLLER AAON No.:
Orion No.:OE332-23E-VCMX-MOD-A V07150

A
A
A
A
A
A
Al
Al

Vi — R £ X 4 - Reversing Valve (Air To Air Heat Pumps)
o Wi S| e 5 - Reheat Control (Dehumidifcation)
h '9 - 6 - Exhaust Fan Interlock
V?/!agrag]fsAFoﬁ Deltalle? 7 - Preheater For Low Ambient Protection
iring nalog Inputs 1 8- Alarm
. And Outputs | ~@§§, 9- Override
ST [ = it i 10 - Occupied
. [pmw| 11 - OA Damper
ks TO|wh 12 - Heat Wheel
g = 13 - Emergency Heat

ANALDG | ¢
eS| 1

Note: A Total Of 20 Relays Are Available By
Adding Relay Expansion Modules. All
Expansion Module Relay Outputs Are User
Configurable As Listed Above.

s

GND

I =

/ : — : HITE Line Volt

; IW scrovtons = ine Voltage

; = 2AVAG
i T ] | |EES =] p—— —
1 = ize Transformer For Correct
. R = = — — Ll seriaL #
! ‘—MI Total Load.
; O] VCM-X E-BUS Controller = 8 VA
i

i

i

XEEE

R|&
RPN ([RRR

Connect To Digital Room Sensor And/Or
Digital CO, Sensor

Connect To

Expansion Module(s)

(When Used)

Splice If Required—¥

R

ey oy Oy CEoY) o)
RX
RR

* 3\:] 2lm Warning:
'\‘\ AAals OE271 24 VAC Must Be Connected So That All Ground
N = ) Static Pressure Wires Remain Common. Failure To Do So Will
! Transducer Result In Damage To The Controllers.

Connect FRP Tubing To High Pressure
Port (Bottom Tube) and Route To Static
Pressure Pickup Probe Located In Unit
Discharge. Leave Port Marked “Lo” Open

To Atmosphere
JOB NAME
FILENAME o L
I rion
OVCMX-MainWire-1A.CDR Control Systems
DATE: 01/08/13 S. Olson
PAGE DESCRIPTION:

VCM-X E-BUS Controller
Main Board Wiring

10f1

Figure 12: OE332-23E-VCM-X-MOD - VCM-X E-BUS Controller Wiring
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VCM-X E-BUS Controller Wiring

Main Controller Addressing

VCM-X E-BUS Controller

A

&\

@ RS-485 COMMUNICATION LOOP. WIRE RELAY CONTACT
"R"TO 'R’, ‘T’ TO "T" *SHLD’ TO "SHLD" RATING 15 1 AMP
MAX @ 24 VAC
RELAY
COMMON
FAN (— ]
RELAY 2 (— |
RELAY 3 [ |—
RELAY 4 [ |
w6 [
RELAY 5 (=
s
@ ol
ol
g bl
3 4 VCM-X MODULAR E-BUS CONTROLLER AAON No.:
Orion No.:OE332-23E-VCMX-MOD-A V07150
ld ol Al = SPC (SPACE TEMPERATURE SENSOR)
@ ol AT (SUPPLY AIR TEMPERATURE SENSOR)
@ ol AT (RETURN AIR TEMPERATURE SENSOR)
g ol AT (OUTDOOR AIR TEMPERATURE SENSOR)
g Bl x Als = SUCTION PRESSURE SENSOR (FROM EXP. MODULE)
AI7 = SPACE TEMPERATURE SENSOR SLIDE ADJUST
o VOLTAGE RESET SOURCI

R T E
A01 = ECONOMIZER (2-10 VDC OUTPUT)
A02 = SUPPLY FAN VFD (0-10 VDG OUTPUT)

LED BLINK CODES
SETTINGS

e Lep NAME s | sTATUS® [ STATUS2
1

[NORMAL OPERATION o
[SATFAIL

[oAT FAIL
[speFaIL
[MODULE ALARM
[MECH coOL FAIL

ANALOG INPUT
JUMPER

[CONT. TEMP COOL FAIL

[CONT_TEMP HEAT FAIL
[PUSH BUTTON OVR
[ZoNE OVR

[ouTPuT FoRCE ACTIVE

T

HHER
FEIETE
gngx
EIEIRIE
3433
2["|E[2
K

H

24 VAC POWER ONLY
WARNING! POLARITY MUST BE OBSERVED
‘OR THE CONTROLLER WILL BE DAMAGED

MUST BE SET AS SHOWN FOR

ANALOG INPUT JUMPER SETTINGS
PROPER OPERATION

STATIC || WetiMaster Label © IC DIGITAL
PRESSUREl FLB10207501A I EXPANSION SENSOR
m—
—— T ; ——

_—
F ©
[ATTWASTER canTRaLs]

BT [T 1]
eI [T1]

SERIAL #

s

O]

Note:

The Power To The Controller Must Be Removed And
Reconnected After Changing The Address Switch Settings In

Order For Any Changes To Take Effect.

Caution:

Disconnect All Communication Loop Wiring From The
Controller Before Removing Power From The Controller.
Reconnect Power And Then Reconnect Communication Loop

Wiring.

This Switch Should Be

ADDRESS

In The OFF Position

As Shown \

Address Switch Shown Is
Set For Address 1

Controller
Address Switch

ADD—>
Cme— 1
<2
g4
moO<—38
<16
<32

Address Switch Shown Is
Set For Address 13

The Address For Each Controller
Must Be Unique To The Other Controllers
On The Local Loop And Be Between 1 and 59

JOB NAME

FILENAME

L]
rrgrion

0O-VCM-X-AddSwSet-1A.CDR

Contrel Systems

DATE: 01/09/13 S. Olson
PAGE DESCRIPTION:
VCM-X E-BUS Controller
1oft Address Switch Setting

Figure 13: VCM-X E-BUS Controller Addressing

VCM-X Component & Systems Wiring
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VCM-X E-BUS Controller Wiring

Digital Room Sensor & Wall-Mounted CO, Sensor Wiring

Note: When Only The Digital Room Sensor

Is Used, It Connects Directly To The VCM-X E-BUS
Controller Using A TSDRSC Cable Of The
Appropriate Length. The Maximum Length Allowed Is
160 Feet. See Figure 19 For Connection When The
Space CO, Sensor Is Also Used.

|CONT. TEMP COOL FAIL
[CONT. TEMP HEAT FAIL
|puskBuTON OVR

ZoNEOVR
|oUTPUT FORCE ACTIVE

ANALOG INPUT JUMPER SETTINGS.
MUST B SET A5 SHOWN FOR
TION

WARNING! POLARITY UST BE OBSE
PROPER GPERAT O THE CONTROLLEH WL B DAUAGED

STATIC 12C DIGITAL
pressuRe | "Rrossssor EXPANS\ON SENSOR

VCM-X E-| BUi/ T
Controller e

SERIAL #
=T
4 @

OE217-00 / OE217-01
Digital Room Sensor

JOB NAME

FILENAME
0-VCM-X-DigiRoom-1A.CDR

[ ]
~Qrion

Control Systems

DATE: 01/09/13  S. Olson

PAGE DESCRIPTION:

VCM-X E-BUS Controller

10f1
° Digital Room Sensor

Figure 14: OE217-00/ OE217-01 Digital Room Sensor

OE256-01
Note: In This Configuration, CO, Sensor \ -
Set The CO, Sensor To

Address 1. ‘.“o

everoEvey ST

o Tewe a4
N Wh Digital R S | e

ote: en a Digital Room Sensor Is e — ovreureorceacve |0 |
Used In Combination With The CO, — ez A3 TR
Sensor, The CO, Sensor Always ] ] | B |
Connects To The VCX E-BUS Controller _
First Using a TSDRSC Cable Of The Hm poe————
Required Length. The Digital Room ® @ T @ o)
Sensor Then Connects To The CO, VCM-X E-BUS
Sensor With Another TSDRSC Cable. Controller
Mount Sensor(s) At Least 5 Feet Above
Floor. See The CO, Sensor Technical
Guide For Further Wiring Details.
v TSDRSC Cable
»
TSDRSC Cable
OE217-00 / OE217-01
Digital Room Sensor
JOB NAME
REVISED:  05/12/15
FILENAME e
L
0-VCM-X-WallCO2-1A.CDR c,.m9 g;,.,g:,!

DATE: 01/09/13  S. Olson

PAGE DESCRIPTION:
VCM-X E-BUS Controller

Wall-Mounted CO2 Sensor

10f1

Figure 15: OE256-01 Wall-Mounted CO, Sensor
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VCM-X E-BUS Controller Wiring

Duct-Mounted CO, Sensor Wiring

VCM-X E-BUS Controller

5

FERYO
Note: 155485 COMMUNICATION LOOP, WikE ReLay cowTAcT HATTHASTER coTeeLs)
1.) The CO, Sensor Always Connects To The VCM-X E-BUS cenr
Controller Using A TSDRSC Cable Of The Required Length. o
If Also Using a Digital Room Sensor, Connect the Digital rev HH| | [
Room Sensor to the CO, Sensor Using Another TSDRSC RELAY 3 | :E
Cable Of The Required Length. The Total Length Of Cable ReCAY 4 1 o
For All Sensor Cables Combined Cannot Exceed 160 Feet. ¢ o) i (1

B
2.) In This Configuration, Set The CO, Sensor To Address 1. E VCM-X MODULAR E-BUS CONTROLLER |  AAON No.:
Orion No.:OE332-23E-VCMX-MOD-A V07150

g 11 - 570 (SPACE TENPERATURE SENSOR)

| AI2 = SAT (SUPPLY AIR TEMPERATURE SENSOR)

g SR RO A TEMPERATURe SENSOR)
14 ON (OUTDOCR AR TENPERATURE SENSOR)

9 Als = SUCTION PRESSURE SENSOR (FROM EXP. MODULE)

S e R SO SCRE AT

— — — SERIAL #

i

el 01 - ECONGZER (.10 DO O0TPUT)
OE256-02 num%ﬁ A02 = SUPPLY FAN VFD (0-10 VDC OUTPUT)
Duct Mounted CO, Sensor (B2 VONLVu‘UC,-Wl |
OE217-00 / OE217-01 o © m g
Wall Mounted [ 10D E‘ - e P

Digital Room Sensor (T o =t
_______________________________________ @of ” @ BEs|==E o0
; b (e e S
i i DD o
! ! ez i
! TSDRSC Cable 1 jen t
i i iaw = ga
1 (=[a]
; pm pre : M= B
i AN Pl e .
! 1
! v = L i ° ° ] || [ooez
1 1 P “ EXPANSION 2|
i H D p—
! i
! i
; !

L

Connection Of Wall
Mounted —

Digital Room Sensor @\ Jo@®,
(When Used) @ @ TSDRSC Cable ‘\

JOB NAME
REVISED: 05/12/15

FILENAME - Orion

0-VCM-X-DuctCO2-1A.CDR Control Systems

DATE: 01/09/13  S. Olson

PAGE DESCRIPTION:
VCM-X E-BUS Controller

Duct-Mounted CO2 Sensor

10f1

Figure 16: OE256-02 Duct-Mounted CO, Sensor

VCM-X Component & Systems Wiring 35



VCM-X E-BUS Controller Wiring

Space Temperature Sensor & Remote Supply Air Reset Wiring

Note:

Either The Slide Offset Option For The Space
Temperature Sensor Or The Remote Supply
Air Temperature Reset Signal Option (By
Others) May Be Connected To An Al7 On
The VCM-X E-BUS Controller. Only One
Option Is Allowed, Not Both.

OE210, OE211, OE212, OE213 -
Space Temperature Sensor
Set Jumper For THERM
When Space Sensor Slide
T™P AlT Adjust Is Wired To AI7
GND| R,
5 - N
o GND <‘ - \
IAUX ‘ ‘Hzl=
N EE ;
Wire Required For N = R ==
Sensors With Slide N
Adjust Option Only T
VCM-X E-BUS Controller
JOB NAME
FILENAME — ®
0O-VCM-X-SpaceSensor-1A.CDR c,n'gsr,l,gn'.!

DATE: 01/09/13  S. Olson

PAGE DESCRIPTION:
VCM-X E-BUS Controller

Space Temperature Sensor

10f1

Figure 17: OE210, OE211, OE212, OE213 Space Temperature Sensor Wiring

Remote Supply Air
Temperature Reset Signal
(By Others)

0-5 VDC or 0-10 VDC Signal

GND E

Note: GND
Either The Slide Offset Option For The Space Temperature
Sensor Or The Remote Supply Air Temperature Reset

Regardless of Whether the Remote
SAT Reset Signal Has Been
Configured For 0-5 or 0-10 VDC,
Jumper Must Be Set For 0-10V

,/>|s. | (]
,

Al7

Signal Option (By Others) May Be Connected To Al7 On o g : ® | [4-20ma] '\
The VCM-X E-BUS Controller. Only One Option Is Allowed, e i [j p-ov !
Not Both. N = F =V

VCM-X E-BUS Controller

JOB NAME
FILENAME TR orion
0-VCM-X-RemoteReset-1A.CDR Control Systems

DATE: 01/09/13  S. Olson

PAGE DESCRIPTION:
VCM-X E-BUS Controller

Remote Reset

10f1

Figure 18: Remote Supply Air Reset Wiring
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VCM-X E-BUS Controller Wiring

Supply Air, Return Air, and Outdoor Air Temperature Sensor Wiring

OE231

Supply Air Temperature Sensor

A VT
—

Mount In HVAC
Unit Supply
Air Duct

OE231
Return Air Temperat

Luninn

ure Sensor

Al2
Al3

GND

GND N

Mount In HVAC
Unit Return
Air Duct

Luninin

VCM-X E-BUS
Controller

When Used

Be Sure The Jumper Is Set For THERM
On Al2 & AI3 For Supply
& Return Air Temperature Sensors

JOB NAME

FILENAME

-
r@rion

0O-VCM-X-SAT&RA-1A.CDR

Control Systems

DATE: 01/09/13

S. Olson

PAGE

DESCRIPTION:

VCM-X E-BUS Controller

10f1

Supply Air Temperature and Return Air Sensors

Figure 19: OE231 Supply Air Temperature Sensor & OE231 Return Air Temperature Sensor Wiring

OE250
Outdoor Air
Temperature Sensor

"

=

AN

X

=

Mount Sensor Outdoors

In Shaded Protected
Area & In Upright
Position As Shown

For MUA Applications
With A Heat Wheel,
Mount Sensor
Downstream Of
The Heat Wheel

=T
OCOEa
Make Splice Connections IOE=
Inside Sensor Enclosure Ban
As Shown. Seal All Conduit — =
Fittings With Silicone B E%
Sealant lm EIE 3
EIE)|=]
e pe=
ojm e
Al4 % =] E%
[2]m] e
(=[=]=54
-
GND lala|
(=]=]

VCM-X E-BUS Controller

Be Sure Jumper Is Set
For THERM
On Al4 For Outdoor
Air Temperature Sensor

JOB NAME
REVISED: 05/12/15
FILENAME L *Orion
0-VCM-X-OAT-1A.CDR Control Systems
DATE: 01/09/13  S. Olson
PAGE DESCRIPTION:
VCM-X E-BUS Controller
1 of Qutdoor Air Sensor

Figure 20: OE250 Outdoor Air Temperature Wiring
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VCM-X E-BUS Controller Wiring

Economizer Damper Actuator Wiring

AUX_VI

24 VVAC Power Source
. - Sized For Actuator VA Load
Belimo Actuator Wiring
Shown. Consult Factory For / )
Other Manufacturer Wiring
Instructions al o
5| S
Economizer Damper Actuator I
(Belimo Actuator Shown)
) GND
CoM - 10O
+ 20
AO1
Y130 — =
. 2-10 VDC
Economizer Feedback 5 9 Output
NOTE: For Economizer

Actuator Feedback Signal,
See AI3 Wiring For The VCM-X E-BUS Controller
VCM-X Expansion Module.

JOB NAME
DATE: 05/12/15  S. Olson

FILENAME —+Orion

0O-VCM-X-Economizer-1B.CDR Control Systems

DATE: 01/09/13 S. Olson

PAGE DESCRIPTION:
VCM-X E-BUS Controller

Economizer Actuator

10f1

Figure 21: Economizer Damper Actuator Wiring
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VCM-X E-BUS Controller Wiring

Supply Fan VFD & Bypass Damper Actuator

Note: -
Either The Supply Fan VFD Or | Caution:
The Bypass Damper Actuator | The VFD Unit Must Be Configured For 0-10 VDC Input.

May Be Connected To AO2 On | The Input Resistance At The VFD Must Not Be Less
The VCM-X E-BUS Controller. | Than 1000 Ohms When Measured At The VFD

AUX_ VD

Only One Option Is Allowed, Terminals With All Input Wires Removed.
Not Both.
* D 0-10VDC Input From AO2
-0 Shield
Supply Fan Variable Frequency Drive
(By Others)
AO2
GND
Shield
Note:
Wire To The VFD Using 18 GA Minimum 2
Conductor Twisted Pair With Shield Cable.
Wire Shield To GND As Shown VCM-X E-BUS Controller
Note:
Either The Supply Fan VFD Or
The Bypass Damper Actuator
May Be Connected To AO2 On 24 VAC Power Source
The VCM-X E-BUS Controller. Sized For Actuator VA Load
Only One Option Is Allowed,
Not Both. \ |m;mu
|zm
|
|
S e m II
-!I
Bypass Damper Actuator
(Belimo Actuator Shown) Ll E IE'II
GND DuTAPLu »
16 0 24 VAC AO2 e ml
20O [onpl B2 =2 i
0-10 VDC } T
3mO
50O
/

Belimo Actuator Wiring VCM-X E-BUS Controller

Shown. Consult Factory For
Other Manufacturer Wiring
Instructions

JOB NAME

FILENAME —-Orion

OVCMX-ZoneByp-SFVFD-Wr1A.CDR) Control Systems

DATE: 01/09/13 S. Olson
PAGE DESCRIPTION:
VCM-X E-BUS Controller Wiring Detail
Supply Fan VFD or Bypass Damper Actuator

10f1

Figure 22: Supply Fan VFD & Bypass Damper Actuator Wiring
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VCM-X E-BUS Controller Wiring
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VCM-X Expansion Module Wiring

VCM-X Expansion,
4 Binary Input & 12-Relay
Expansion Module Wiring
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VCM-X Expansion Module Wiring

Input Wiring

WARNING!!
Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-
- 24VAC. Failure to observe polarity will result in damage to one or more of the
10 VAR’;Ac;ralirl?eLémstwer 2;\1/30 boards. Expansion Modules must be wired in such a way that the expansion
VCM-X Expansion Module modules and the controller are always powered together. Loss of power to the
expansion module will cause the controller to become inoperative until power is
Connect PR OUT To Al & restored to the expansion module.
GND To GND On VCM-X
Controller When Either Suction
Pressure Transducer Is Used

VCM-X Expansion Module

Note:
1.) If Unit Has Dehumidification Option O
R

And Copeland Digital Compressor Is Not =
Used, Wire Suction Pressure 7
Transducer Directly To VCM-X
Expansion Module As Shown.

24 VAC POWER

. L]
7 |@aon . Orion
MUST BE
Gaseven on Control Systems

wiw.orioncontrols.com

DAMAGED

VCM-X Expansion Module AAON No.:

) Orion No.:OE333-23-EM R69190
Suction Pressure Transducer RELAY CONTACT
BT s R

MAX @ 24 VAC

1
1 RELAY 1 ]
I v SUCTION PRESSURE
e L TRatslcER comeoon Retav2 [
! GND FOR HVAC UNITS WITHOUT
DIGITAL GOMPRESSOR Retar s | H
RELAY 4
RELAY
COMMON
- ReLAY 1= | ] Rewavs | i | [VCM
Building Pressure rewava- | ] retava- | Uz

[TTHASTER CONTROLS

11
T
(BN
()
(BN
(BN
(BN
(BN Bl
Transducer L i 1, Emergency Shutdown - N.C. Contact [ =
: ! ' Dirty Filter - N.O. Contact BI2 | i1 = EMERGENCY SHUTDOWN -N.C. INPUT roteeus REV 6
- BI3 = oW -
2 EXC "l -Broof Of Flow - N.O. Contact o = 14 REVOTE FOROED OGCUPIED - .. INPUT
ouT I Remote Forced Occupied - N.O. Contact = b= ;gmg;g Eg;ggg gggm% V'L% 'm;,UJT
=) com] gt Remote Forced Heating - N.O. Contact _ BI5 = BT =HOODON.NO. NPT PuT
i Remote Forced Cooling - N.O. Contact _ BI6 & |l swsooneor | nore
: : 1 Hood On - N.O. Contact BI7 | || NETRESETSS | ALLBINARY INPUTS MUST BE 24 VAC ONLY.
< 11 [__ {Remote Forced Dehumidification B8 Y] [N permr———
- Plastic Tubing To Building : : N.O. Contact DAMPER ACTUATOR (0-10 OR 2-10 VDC)
Pressure Sensing Locations 1 & oo peur | A077 HOBUEATING HEATING SISNAL
_ — M, [ ron-yoouG coounamomLser
Economizer Damper Actuator 1 All A gy " PAVPERACTUATOR
(Belimo Actuator Shown) [ Al2 ETURN AR BYPASS DANPER ACTURTOR
=\, -~ See Economizer n s
com -/ 10|V Actuator Wiring i GND = GROUND FOR ANALOG OUTPUTS
: 5 Al4 @
Jag! AOTForveMX || i R —————
1 ontroller : : GND & INDOOR AIR RH SENSOR (0-5 VDC)
c ECONOMIZER FEEDBACK
i GND lela ﬁu\Lg\Ne‘své-\v\cw{tosc‘suﬂk(ﬂs—svum
H ROUND FOR ANALOG INPUT
EconmzerFeecbacks —
[elg]
Outdoor Air I L_| 126 oc Watiastor Labol
Humidity Sensor o SERIAL # EXPANSION EXPANSION | MBI0z0801A
[ ® b
VAC OR DC [ — L L L L ®
— oo ) =
[ ce
0-5V - A
()
j (BN
Indoor Air H
Humidity Sensor .
VIN [ Modular Cable
oD o Connect To VCM-X E-BUS
VOUT (0-5V) [ Controller
(BN
(BN
()
i Modular Cable
[ Connect To Next Expansion Board
[ (When Used)
()
L 1
1 1
e T T !
1
1
1
1
Note: ! :
1.) If Unit Has Dehumidiﬁcation thion And Copeland Digital Copeland Digital : :
Compressor Is Used, Wire Suction Pressure Transducer To Compressor Controller [
Copeland Controller As Shown. : |
P4 | SHLD ps -='1
2.) The Modulating Cooling Output Voltage Must Be Suction Pressure RD .
Configured For 1.5 - 5 VDC Operation When You Are Transducer P6
Setting Up The VCM-X Controller Operating Parameters.
Z ]
g =]
JOB NAME
REVISED: 05/12/15 S. Olson
o -
QOVCMX: EFILIEN?'\:I/:ECDR s rl ° n
“EXp-inputs-1A. Control Systems
DATE: 01/11/13 S. Olson
PAGE DESCRIPTION:
VCM-X Expansion Module
10f1 —
Input Wiring

Figure 23: OE333-23-EM - VCM-X Expansion Module Input Wiring
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VCM-X Expansion Module Wiring

Output Wiring

WARNING!!

Observe Polarity! All boards must be wired with GND-to-GND and
24VAC-to-24VAC. Failure to observe polarity will result in damage to
one or more of the boards. Expansion Modules must be wired in

4 VAC such a way that the expansion modules and the controller are

GND always powered together. Loss of power to the expansion module
will cause the controller to become inoperative until power is
restored to the expansion module.

10 VA Minimum Relay Output Contacts R1 Through R4 May

Be User-Configured For The F

Power Required For r
VCM-X Expansion Note: 1 - Heating Stages
Module All Relay Outputs Are Normally 2- Cooling Stages
Open And Rated For 24 VAC 3 - Warm-up Mode Command (VAV Boxes) y -
Power Only. 1 Amp Maximum 4 - Reversing Valve (Heat Pumps) Either A Building Pressure
Load. 5 - Reheat Control (Dehumidification) Damper Actuator Or a
6 - Exhaust Fan Interlock Building Pressure Relief
7 - Preheater For Low Ambient Protection Fan VFD Can Be Used,
8 - Alarm \
9 - Override P mmmm b o
@ 10 - Occupied Building Pressure Control
11 - OA Damper Damper Actuator

= =i

[ 2 vac power
MY

, (]
2 |G@am> L ~Qrion
0BSERVED OR Control Systems

THE BOARD.

13 - Emergency Heat

Note: A Total Of 20 Relays Are Available By
Adding Relay Expansion Modules. All
Expansion Module Relay Outputs Are User-

1
1
12 - Heat Wheel :
1
1
1

1
WILL BE wwworioncontrols.com Configurable As Listed Above. L
— , Building Pressure H
- X . 1 ui 1
VgM'X Eng‘Es;gg ;ﬂ;‘éme AAR°6::1§0° R1 Configurable Relay Output #1 —g@ : Relief Fan VFD I
rion No.: — R2__ Configurable Relay Output #2 __g | o - H
mgn}%\ﬁmﬁ\gﬂsﬂg o ATl R3_ Configurable Relay Output #3 g | 1
WAX@ 26 VAC R4 Configurable Relay Output #4 —@ : O com :
W SUCTION PRESSURE ReLav1 e L L -
SIG }TRANSDUCERCONNECHON RELAY 2 | |} -
GND FOR HVAC UNITS WITHOUT i3 . .
DIGITAL COMPRESSOR RELAY 3 | ] Modulating Heating
(0 to 10 VDC Input)
RELAY 4 (— | Note:
Somion o+ 2; ) Tlhe nI/Dlodma«Sg ,
ooling Device Use
RELAY 1= ] ReLavs= | | ImAYelY] | O com Must Be Capable Of

XPANSION_BOARD]

Accepting Either A 0-10
VDC, 2-10 VDC or 1.5-

Modulating Cooling

] Retav o=

[ATTHAS TER_CONTROLS
[Vsinaia Rev ¢

i i
- ! o 1
o DRI FLTER N NPT | OrDigital Scroll Compressor | | 5.0 VDC Input. The
B3+ PROCF OFFLOW-NO.NPUT | ! (1.5To5,0To 10 Or 2 To 10 VDC Input) Modulating Cooling
BIS = REMOTE FORCED HEATING - N.O. INPUT | H Output Voltage Is User
BI6 = REMOTE FORCED COOLING - N.O. INPUT T O + H Configurable For These
BI7 = HOOD ON - N.O. INPUT When Copeland I | Vi
- - oltages. The
BIS = REMOTE DEHUMIDIFICATION - N.. INPUT Digital Compressor : O com H Moduglat\ng Heating
NOTE 1 "
ALL BINARY INPUTS MUST BE 24 VAC ONLY. AO1 Is Used, Wire Per /: I Devices Used Must Be
AO2 Copeland Digital P | Capable of Accepting
opcention | AO1 = BUILDING PRESSURE CONTROL VFD OR 203 Compressor Wiring Either A 0-10 VDC or 2-
DAMPER ACTUATOR (0-10 OR 2-10 VDC) Detail
402 = MODULATING HEATING SIGNAL hos o e S0 . 10 VDC Input. The
AANALOG INPUT (0-10 VDC OR 2-10 VDC] i
JMER | 703 = MODULATING COOLINGIDIGITAL SCROLL A0S H Return Air Modulating Heating
SIGNAL (0-10 VDC, 2-10 VDC OR 1.5-5 VDC) H Damper Actuator Output Voltage Is User-
A B ey PAPERACTUATOR GND I (0-10 VDC) Configurable For These
A0S = RETURN AIR BYPASS DAMPER ACTUATOR ! Voltages. These Voltage
it
GND = GROUND FOR ANALOG OUTPUTS GND [ Outputs Must Also Be
GND = GROUND FOR ANALOG OUTPUTS Configured When You

Are Setting Up The

1
T
L
1
1
I
I
|
I 1
I
Al INDOOR AR RH SENSOR (56100) i ' i VCM-X Controller(s)
i I, navon b e oefrced Operating Parameters.
GND = GROUND FOR ANALOG INPUTS 1 u:
GND = GROUND FOR ANALOG INPUTS. H ! H (0-10 VDC) 2.) Each Modulating
— H | H Heating Or Cooling
- PN | for e | 1 ! T 1 com Device Used On The
- ! H H 2+ VCM-X Controller Must
— — — 1 ! T 3N Have (1) Relay Output
1 1 Belimo Actuator Wiring 1 Configured For Each
! | Shown. Consult Factory AT TTTTT T Device Used, In Order
Modular Cable i ! For Other Manufacturer To Enable The
Connect To VCM-X 1 | Wiring Instructions Modulating Heating
E-BUS Controller : : And/Or Cooling Device's
VCM-X Expansiol H i ge?uetn’ae. Igls Relay
Module 1 | Note: Cu ;;_u L(ljSWhe
Modular Cable i i 1.) If Unit Has Dehumidification Option And Copeland Digital Sottiry U Tha VeM-X
Connect To Next Expansion 1 i etting Up The -
Il H Compressor Is Used, Wire Suction Pressure Transducer To Copeland c ller O i
Board (When Used) | i Controller As Shown ontroller Operating
________________________________________ ! H . Parameters.
1 1
! Copeland Digital H ! | 2.) The Modulating Cooling Output Voltage Must Be Configured For 1.5
H Compressor Controller . ! - 5 VDC Operation When You Are Setting Up The VCM-X Controller
1 1 Operating Parameters For The Copeland Digital Compressor.
1 1
. 2 i
1 uction Pressure RD 1 I
! Transducer s Pe: Vol |
1
| KSR
1 1
: @} ! JOB NAME
L R - REVISED: 05/14/15 8. Olson

Copeland Digital Compressor Wiring Detail FILENAME

VCMX-Exp-Outputs-1B.CDR

-
rrgrion

Control Systems

DATE: 01/11/13 S. Olson
PAGE DESCRIPTION:
VCM-X Expansion Module
1of1 Output Wiring

Figure 24: OE333-23-EM - VCM-X Expansion Module Output Wiring
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VCM-X Expansion Module Wiring

Suction Pressure Transducer Without Digital Compressor

10 VA Minimum Power Required
For VCM-X Expansion Module

Note:

24 VAC
[ GND
Connect PR
Y, OUTToAI5&
GND To GND
1.) If Unit Has Dehumidification On VCM-X
Option And Copeland Digital Controller
Compressor Is Not Used, Wire When The
Suction Pressure Transducer Directly Suction
To VCM-X Expansion Module As Shown. Pressure
Transducer Is
Used

OE275-01

WARNING!!

Observe Polarity! All boards must be wired with GND-to-GND and
24VAC-to-24VAC. Failure to observe polarity will result in damage
to one or more of the boards. Expansion Modules must be wired in
such a way that the expansion modules and the controller are
always powered together. Loss of power to the expansion module
will cause the controller to become inoperative until power is
restored to the expansion module.

- 6l -

Suction Pressure

Caution:

1.) The Schraeder Port Used For Installation
Of The Suction Pressure Transducer Should
Be Located In A Vertical Portion Of The
Suction Line To Prevent Refrigerant Oil
From Accumulating In The Sensor.

Note:

1.) If Unit Has Dehumidification Option
And Copeland Digital Compressor Is Used,
Wire Suction Pressure Transducer To
Copeland Controller As Shown On
Following Page.

2.) AO3 Output Voltage Must Be
Configured For 1.5 - 5 VDC Operation
When You Are Setting Up The VCM-X
Controller Operating Parameters For A
Copeland Digital Compressor.

VCM-X Expansion f

Module

= =l
24 VAC POWER
onLY °
WARNING!
R
B | @aon> LY ~Orion
OBSERVED OR Control Systems
THE BOARD or—
wiLL BE www.orioncontrols.com
DAMAGED
VCM-X Expansion Module AAON No.:
Orion No.:OE333-23-EM R69190
. RELAY CONTACT
PR OUT .
RTINS o RATING IS 1 AP
MAX @ 24 VAC
RELAY 1 — H
I SUCTION PRESSURE
SIG % TRANSDUCER CONNECTION RELAY 2 [ |
GND FOR HVAC UNITS WITHOUT
DIGITAL COMPRESSOR RELAY 3 | ]
RELAY 4 =
RELAY
COMMON
RELAY 1= | | retay = | | \VCM
RELAY 2= | Retav 4= ] | [XPANSION BOARD
IAETMASTER CONTROLS
Tassceareer, d il - EMERGENCY SHUTDOWN - N.C.INPUT YS102114 REV 6
B2 el DESCRIPTION OF - INPY
& RELAY OUTPUTS NeuT
EENia] YOU ARE USING IN
0XES
PROVIDED ABOVE
/ITH A PERMANENT
MARKER (SHARPIE®)
Bi# - REVIOTE DEHOMIDIFICATION - N.0. INPUT
ANALTIG
ll| e wpur“ DUTPUTS,
ainpEr SeTTings | A inARY INPUTS MUST BE 24 VAC ONLY.
MUSTBE AT
= i
SERoveR
6 0] | OPERATION AO1 = BUILDING PRESSURE CONTROL VFD OR
MPER ACTUATOR (0-10 OR 2-10 VDC)
a A02 = MODULATING HEATING SIGNAI
»afa)d [ Avaosmeur (0-10 VDC OR 2-10 VDC)
~la[g] SEneRs A03 = MODULATING COOLING/DIGITAL SCROLL
PNALDG | 21gla] SIGNAL (0-10 VDC, 2-10 VDC OR 1.5-5 VDC)
_ |mveuts © [E[E memu | 404 = RETURN AIR DAMPER ACTUATOR
0 e an [B[=] 4-z0ms (0-10 VDC)
»[@]8] AOs = RETURN AIR BYPASS DAMPER ACTUATOR
o0 % 1ala] (0-10 VDC)
lala] GND = GROUND FOR ANALOG OUTPUTS £
o Bir GND = GROUND FOR ANALOG OUTPUTS
o
T [el=] All = OUTDOOR AIR RH SENSOR (0-5 VDC)
el=l AI2 = INDOOR AIR RH SENSOR (0-5 VDC)
[T |[Exm el AB = ECONOMIZER FEEDBACK
~[ele] Al4 = BUILDING STATIC PRESSURE (0-5 VDC)
TOEm = GND = GROUND FOR ANALOG INPUTS
z[ele] GND = GROUND FOR ANALOG INPUTS
e * falal
Alele]
) o o ———
#LB8102034-01
EXPANSION EXPANSION
SERIAL #
@ i ®
© © F
5

Modular Cable
7 Connect To VCM-X E-BUS

I \ Controller
Modular Cable
Connect To Next Expansion
#@D Board(When Used)
JOB NAME
REVISED: 05/14/15  S. Olson
FILENAME o °
rorion

O-VCM-X-SuctP-WO-DigC-1B.COR | - ¢ontrel Systems

DATE: 01/10/13  S. Olson

PAGE DESCRIPTION:
VCM-X E-BUS Expansion Module

Suction Pressure Transducer w/o Digital Comp.

10f1

Figure 25: OE275-01 Suction Pressure Transducer Without Digital Compressor Wiring
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VCM-X Expansion Module Wiring

Suction Pressure Transducer With Digital Compressor

Note:

1.) If Unit Has Dehumidification Option And Copeland
Digital Compressor Is Used, Wire Suction Pressure
Transducer To

Copeland Controller As Shown.

2.) Modulating Cooling Output Voltage Must Be
Configured For

1.5 - 5 VDC Operation When You Are Setting Up The
VCM-X Controller Operating Parameters For A Copeland
Digital Compressor.

10 VA Minimum Power Required For
VCM-X Expansion Module

WARNING!!

24 VAC
[ GND
Connect P6 To AIS
& P5 To GND On
VCM Controller
When The Suction
Pressure

Transducer Is
Used

Copeland Digital

Compressor
Suction Pressure
Transducer P4 | SHLD P5
RD P3| EXC Pe __ |
wWH P2 | out ]
BK P1 | com c2

Caution:

1.) The Schraeder Port Used For Installation
Of The Suction Pressure Transducer Should
Be Located In A Vertical Portion Of The
Suction Line To Prevent Refrigerant Oil From
Accumulating In The Sensor,

Note:

1.) If Unit Has Dehumidification Option And
Copeland Digital Compressor |s Not Used,
Wire Suction Pressure Transducer Directly

Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-
24VAC. Failure to observe polarity will result in damage to one or more of the
boards. Expansion Modules must be wired in such a way that the expansion
modules and the controller are always powered together. Loss of power to
the expansion module will cause the controller to become inoperative until
power is restored to the expansion module.

I

24 vac pawe

CAADRS * .o.-..n

’-‘.____../

e ity em.

rol Systems

"
i
[

VCM-X Expansion Module

Orlon No.:0E333-23-EM

FROUT
=

L_ o veax meur

TERMINALS AlS & GND

SUCTION PRESSURE

NECTH

FRANSDUCER COM
FOR HUAC UNETS WITHOUT

RE9190

—

AACN No.:

wELar 1 —
wELAY 2 [
-

ReELAY 3
LAY & = =

RELAY

COMMON

ReELAY 10 [ ]

| rearas [

RELAYze |

| mLara s |

To VCM-X Expansion Module As Shown On
Previous Page.

9 v o4
= BI1 = EMERGENC’ SHU'WA“J MCWPUT
=
=
=
- Tt
= o g e
= ADH = BUILONG PRESSURE CONTROL VFD OR ey &2 [T
. o s | T o || 4292
A ??M'Mv&mnnﬁla‘ BohowL = IE
Atk = af?‘;nmm:nmk«c‘mmﬂ i uﬂ == OO GND
A Hrrwuunnrv‘\s-«nﬂuﬁul'ruﬁ o “ﬂ |
D = GROUNS FOR ASALOG GATPUTS ] |
GND = GROUND FOR ANALDG QUTPUTS =
Al = QUTDOCR At BiH SENS0R (0-5 VDE)
(I_-lNWNHRHS&%SCH 405 VD)
ECONDMITER
\Il'&JIlUIWSYA'ICWE\’:SLﬁE 3 5 VDC)
G - GG ANAL O, NP,
GAD MNDFD“MMINP‘JYS
ENEE
VCM-X
Expansion
Module I |
7
T
1 L Modular Cable
Connect To VCM-X E-BUS
\ Controller
~ s
Modular Cable
Connect To Next Expansion Board
(When Used)
JOB NAME
REVISED: 05/14/15 S. Olson
—
FILENAME
<+ Qrion
OVCMX-SuctP-W-DIGComp-1B.COR Contrel s“‘am
DATE: 0111013 S. Olson
PAGE DESCRIPTION:
VCM-X Expansion Module
10of1 : . .
Suction Pressure Transducer With Dig. Comp.

Figure 26: OE275-01 Suction Pressure Transducer With Digital Compressor Wiring
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VCM-X Expansion Module Wiring

Expansion Module Binary Inputs

24 VAC
GND T WARNINGI!
Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-
10 VA Minimum Power Required For 24VAC. Failure to observe polarity will result in damage to one or more of the
VCM-X Expansion Module boards. Expansion Modules must be wired in such a way that the expansion

modules and the controller are always powered together. Loss of power to the
expansion module will cause the controller to become inoperative until power is

restored to the expansion module.
24 VAG POWER

(]
WARNING!
2 | caaon> 1 Orion
WUSTBE
OBSERVED OR Control Systems

www.orioncontrols.com

DAMAGED RELAY
:
VCM-X Expansion Module AAON No.: =0
Orion No.:OE333-23-EM R69190
T RELAY CONTACT
PROUT & TO VCM-X INPUT
GND TERMINALS Al5 & GND aﬁg'gz‘f Vs
RELAY 1
4y SUCTION PRESSURE
SIG } TRANSDUCER CONNECTION RELAY 2
GND FOR HVAC UNITS WITHOUT
DIGITAL COMPRESSOR RELAY 3
RELAY 4
RELAY
COMMON
@ RELAY 1= | | RELAY 3= | | : |VCM| |
INPUTS _ N XPANSION BOARD
1, Emergency Shutdown - N.C. Contact Bl 7 = ReLAY 2+ | | Revay 4= | ATTMASTER CONTROLS]
AT . " YS102114 REV 6
Dirty Filter - N.O. Contact BI2 IT1S SUGGESTED | BI1 = EMERGENCY SHUTDOWN - N.C. INPUT
I Y B | AT YO RTE ™M BI2 = DIRTY FILTER - N.O. INPUT
_Proof Of Flow - N.O. Contact BI3 THE ReLAY ouTPUTS | BI3 = PROOF OF FLOW - N.O. INPUT
I - &= |l YourREUSNGIN | Brs = REMOTE FORCED OCCUPIED - N.O. INPUT
| _Remote Forced Occupied - N.O. Contact Bl4 THovoeonsove | BIS = REMOTE FORCED HEATING - N.O. INPUT
| - &= |l winiaperanent | BI6 = REMOTE FORCED COOLING - N.O. INPUT
| Remote Forced Heating - N.O. Contact  BI5 VARKER (SHARPIES) | B17 = HOOD ON - N.O. INPUT
= o F 1 Cool NO Contact BIE = BI8 = REMOTE DEHUMIDIFICATION - N.O. INPUT
emote rorce 00ling - N.O. Contact
} 9 & || vosweur | nore
| Hood On - N.O. Contact BI7 em=m JUMPER SETTINGS | AL BINARY INPUTS MUST BE 24 VAC ONLY.
I — " = SHOWN FOR
| Remote Forced Dehumidification BI8 PROPER
FNO Contact = OPERATION | AO1 = BUILDING PRESSURE CONTROL VFD OR

DAMPER ACTUATOR (0-10 OR 2-10 VDC)
A02 = MODULATING HEATING SIGNAL
ANALOG INPUT (0-10 VDC OR 2-10 VDC)
S A03 = MODULATING COOLING/DIGITAL SCROLL
SIGNAL (0-10 VDC, 2-10 VDC OR 1.5-5 VDC)
[a[E] ruerur | 404 = RETURN AIR DAMPER ACTUATOR
S

FlEIFE G

psto (0-10 VDC)
v AO5 = RETURN AIR BYPASS DAMPER ACTUATOR
(0-10 VDC)

=]

THERM

GROUND FOR ANALOG OUTPUTS
o0V GND = GROUND FOR ANALOG OUTPUTS
sv

[@a] <200 | All = OUTDOOR AIR RH SENSOR (0-5 VDC)
BEE oo | AI2 = INDOOR AIR RH SENSOR (0-5 VDC)

Is] o5 AB = ECONOMIZER FEEDBACK
meru | Al4 = BUILDING STATIC PRESSURE (0-5 VDC)
s2omn | GND = GROUND FOR ANALOG INPUTS

o GND = GROUND FOR ANALOG INPUTS

12¢ 12¢ WattMaster Label
EXPANSION EXPANSION #LB102034-01-A

8 or
)
-

Modular Cable
Connect To VCM-X E-BUS
¢ Controller

Modular Cable

\ ~ Connect To Next Expansion
- Board (When Used)

JOB NAME

VCM-X Expansion Module I

FILENAME
OVCMX-Exp-Binarylnputs1B.CDR

L ]
++Qrion

Control Systems

DATE: 05/14/15 S. Olson
PAGE DESCRIPTION:
VCM-X Expansion Module
1of1 -
Binary Inputs

Figure 27: VCM-X Expansion Module Binary Inputs Wiring
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VCM-X Expansion Module Wiring

4 Binary Input Expansion Module

WARNING!!

Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-
24VAC. Failure to observe polarity will result in damage to one or more of the
boards. Expansion Modules must be wired in such a way that the expansion
modules and the controller are always powered together. Loss of power to
the expansion module will cause the controller to become inoperative until

Modular Cable
Connect To VCM-X
E-BUS Controller

. - ~
power is restored to the expansion module. | \
==
[I = | \ \
24 VAC Modular Cable
5 VA Minimum Power Required @ Connect To Next 7/ l
For 4 Binary Input Expansion GND ® Expansion Board 7
Module

(When Used)

OE356-00-BI

4 Binary
Input /
Expansio

n
Module /

@ # I9143S
1

COM| | «f & =
o| o of o
, Emergency Shutdown - N.C. Contact
| Dirty Filter - N.O. Contact
r
_Proof Of Flow - N.O. Contact
I
; L_Remote Forced Occupied - N.O. Contact
T
JOB NAME
FILENAME . 4ori°n
OVCMX-Bininput-4BIN-1A.CDR Control Systems

DATE: 01/10/13 S. Olson
PAGE DESCRIPTION:
VCM-X Expansion Module
Binary Inputs On 4 Binary Input Module

10f1

Figure 28: OE356-00-Bl 4 Binary Input Expansion Module Wiring
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VCM-X Expansion Module Wiring

Outdoor Air Humidity Sensor

WARNING!!

Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-
24 VAC 24VAC. Failure to observe polarity will result in damage to one or more of the
GND boards. Expansion Modules must be wired in such a way that the expansion

modules and the controller are always powered together. Loss of power to
the expansion module will cause the controller to become inoperative until
10 VA Minimum Power Required For power is restored to the expansion module.

VCM-X Expansion Module

24 VAC POWER
ONLY

(]
WARNING!
= | aaon> :+:Orion
MUST BE
OBSERVED OR Control Systems

THE BOARD
WILL BE

OA Humidity Sensor

wsencom www orioncontrols.com

DAMAGED

VCM-X Expansion Module AAON No.:

Orion No.:OE333-23-EM R69190
RELAY CONTACT
PROUT TO VCM-X INPUT
. RATING IS 1 AMP
GND TERMINALS AIS & GND MAX @ 24 VAC
%) RELAY 1
a sy SUCTION PRESSURE
= SIG TRANSDUCER CONNECTION RELAY 2
<] GND FOR HVAC UNITS WITHOUT
2 DIGITAL COMPRESSOR RELAY 3
2 RELAY 4
Q RELAY
COMMON
RELAY 1= | | ReLay 3= | | VCM |
I XPANSION BOARD
o e | Retava | | o
[YSi0atid REV e]
missuecesteo | i1 = EMERGENCY SHUTDOWN - N.C. INPUT [stoeli4 REV 6
B o o " B12 = DIRTY FILTER - N.O. INPUT
THE RELAY OUTPUTS)  BI3 = PROOF OF FLOW - N.O. INPUT
& | vouareusneIN | 14 = REMOTE FORCED OCCUPIED - N.O. INPUT
PROVIDED ABOVE BIS = REMOTE FORCED HEATING - N.O. INPUT
&= |§ wriarerwanent | BI6 = REMOTE FORCED COOLING - N.O. INPUT
WARKER (SHARPIES) | B17 = HOOD ON - N.O. INPUT
L BI8 = REMOTE DEHUMIDIFICATION - N.O. INPUT
i) anatocineut | NoTE: 22 OUTPUTS
IR TNES | ALLBINARY INPUTS MUST BE 24 VAC ONLY, —
= SHOWN FOR
| UEES:TEIEN AO1 = BUILDING PRESSURE CONTROL VFD OR o IE
DAMPER ACTUATOR (0-10 OR 2-10 VDC) .|
g F AO2 = MODULATING HEATING SIGNAL
. = ANALOG INPUT (0-10 VDC OR 2-10 VDC) 5 0
P ~ T~ ] \ ANATTC ” SpneR AO3 = MODULATING COOLING/DIGITAL SCROLL
. N L Ut 7 SIGNAL (0-10 VDC, 2-10 VDC OR 1.5-5 VDC)
R . \ — AO4 = RETURN AIR DAMPER ACTUATOR o0
/ \ N All T M= A -10 VDC)
B i 5 =[al] A0s = RETURN AIR BYPASS DAMPER ACTUATOR
' - . o= CEE ol B i
\ o) 1 \ “lal=] [afa] s20mn | GND = GROUND FOR ANALOG OUTPUTS
\ / . [A3] [ A Tala] o-1ov GND = GROUND FOR ANALOG OUTPUTS
\ . \ 5 v
N _7 \ GND (621 EE En o OUTDOOR AIR RH SENSOR (0-5 VDC)
Se— - \ 0 S A3 T o-10v INDOOR AIR RH SENSOR (0-5 VDC)
"\ i v ECONOMIZER FEEDBACK
[a[&] erm | Al4 = BUILDING STATIC PRESSURE (0-5 VDC)
Jumpers Must Be \ ] i Moo sia [ B[] 20ma | GND = GROUND FOR ANALOG INPUTS
Set as Shown . = ®id] [sloov | GND = GROUND FOR ANALOG INPUTS
For Correct . o~ {00
N Jumper ~ = ’
0-5VDC ’ \ 12¢ 12¢ Watitastr Label
0 " e T A Must SERIAL # EXPANSION EXPANSION LB 2050TA
peration i . BeSetTo ® il L
1 & 3 Are Off ; ! 0-5V As T : ; : ; : ; ®
2 &4 Are On | ! hown
\ nd Sho
'\ B ,jiﬁ
. ’
N, e
~._ P
Jumpers Must Be Set as i
Shown For Normal VCM-X Expansion Modular Cable
i Module )
10%62{:1“;%?52%?{ I P4 Connect To Next Expansion
" s on ] - Board (When Used)
~ —
Modular Cable
N Connect To VCM-X
E-BUS Controller
JOB NAME
FILENAME

-
+Qrion

OVCMX-OA-HumSensorWr-1B.CDR Control Systems

DATE: 05/14/15 B. Crews
PAGE DESCRIPTION:
VCM-X Expansion Module
Outdoor Air Humidity Sensor

10f1

Figure 29: OE265-13 - Outdoor Air Humidity Sensor Wiring
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VCM-X E-BUS Controller Wiring

Indoor Wall-Mounted Humidity Sensor

GND

[ 24 VAC

10 VA Minimum Power Required For
VCM-X Expansion Module

Space Humidity Sensor

s

Zero Span
O

~

WARNING!!
Observe Polarity! All boards must be wired with GND-to-GND
and 24VAC-to-24VAC. Failure to observe polarity will result in
damage to one or more of the boards. Expansion Modules must
be wired in such a way that the expansion modules and the
controller are always powered together. Loss of power to the
expansion module will cause the controller to become inoperative
until power is restored to the expansion module.

. |aBap

NO;

) -

Jumpers Must Be Set as
Shown For Normal
Operation Of Sensor
1,2,4,5 &6 Are Off

31sOn

Jumpers Must Be
Set as Shown For
Correct
0-5VDC
Operation
1 & 3 Are Off
2 &4 Are On

'~ .7

Al2

GND

Jumper Must/

Be Set To
0-5V As Shown

135 ev

T OEEdE BEkE

138 by

a
[e]a]

.
I e
i

>
1
135 2v
(yelele]
L OEE)

Malz=| [=Mla]=

&

24 VAC POWER

R R

DAVAGED

Control Systems

www.orioncontrols.com

VCM-X Expansion Module
Orion No.:OE333-23-EM

AAON No.:
R69190

PROUT ’\: TO VCM-X INPUT
GND TERMINALS Al5 & GND

FOR HVAC UNITS WITHOUT
DIGITAL COMPRESSOR

v SUCTION PRESSURE
SIG } TRANSDUCER CONNECTION

RELAY CONTACT

RATING IS 1 AMP

MAX @ 24 VAC
RELAY 1

RELAY 2

RELAY 3

RELAY 4

RELAY
COMMON

RELAY 1= | ReLava= |

\

RELAY 2= | | ReLav 4=

| lEmemres
{TTMASTER CONTROLS

115 SUGGESTED

BB R

BI7 = HOOD ON - N.O. |

ANALOG INPUT
JUMPER SETTINGS
MUST BE SETAS

AL BiNARY INPUTS MUST BE

BI1 = EMERGENCY SHUTDOWN - N.C. INPUT
BI2 = DIRTY FILTER - N.O. INPUT

s| BI3 = PROOF OF FLOW - N.O. INPUT
N | BI4 = REMOTE FORCED OCCUPIED - N.O. INPUT
BIS = REMOTE FORCED HEATING - N.O. INPUT
Bl6 = REMOTE FORCED COOUNG N.O. INPUT

Bi5 = REVIOTE DEHOMIDIFICATION - N, INPUT

YS102114 REV 6

24 VAC ONLY.

il

OPERATION AOI = BUILDING PRESSURE Ct

ANALOG INPUT
JUMPER
SETTINGS

0 VDC OR 2-10 VDC)

SIGNAL (0-10 VDC, 2-10

GND = GROUND FOR ANALOG
GND = GROUND FOR ANALOG

DAMPER ACTUATOR (0-10 OR 2-10 VDC)
A2 = MODULATING HEATING SIGNAL

A03 = MODULATING COOLING/DIGITAL SCROLL
, 2-10 VDC OR 1.5-5 VDC)
AO4 = RETURN AIR DAMPER ACTUATOR

- )
A0S = RETURN AIR BYPASS DAMPER ACTUATOR
10 VDC!

ONTROL VFD OR

&
2
&

OUTPUTS
OUTPUTS

ECONOMIZER FEEDBACK

AL
GND = GROUND FOR ANALOG
GND = GROUND FOR ANALOG

All = OUTDOOR AIR RH SENSOR (0-5 VDC)
2 = INDOOR AIR RH SENSOR (0-5 VDC)

BUILDING STATIC PRESSURE (0-5 VDC)

INPUTS
INPUTS

12 12C
EXPANSION EXPANSION

w
#HLB102034-01-A
Rev. 1L

VattMaster Label

H

VCM-X Expansion Module7

—07
B
®

Modular Cable
Connect To Next Expansion
Board (When Used)

Modular Cable
Connect To VCM-X E-BUS
Controller
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B NAME

DATE: 05/14/15

S. Olson

FILENAME
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Control Systems
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PAGE DESCRIPTION:
VCM-X Expansion Module
1of1 Space Humidity Sensor

Figure 30: OE265-11 - Indoor Wall Mounted Humidity Sensor Wiring
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VCM-X Expansion Module Wiring

Return Air Humidity Sensor

WARNING!!
Observe Polarity! All boards must be wired with GND-to-GND and
24 VAC 24VAC-t0-24VAC. Failure to observe polarity will result in damage to one
[ GND or more of the boards. Expansion Modules must be wired in such a way
that the expansion modules and the controller are always powered
together. Loss of power to the expansion module will cause the controller
10 VA Minimum Power Required For to become inoperative until power is restored to the expansion module.
VCM-X Expansion Module
@

24 VAC POWER
ONLY

+++Orion

L Control Systems
i wasencom www.orioncontrols.com
RA Humidity Sensor ® E Siingeo ;
E VCM-X Expansion Module AAON No.:
nmu| Orion No.:OE333-23-EM R69190
png ot L tovauwx weur ReLAY CONTAGT
e 8
GND TERMINALS Al5 & GND T g VAl
(SUCTioN PrESS ] .
8 I SUCTION PRESSURE ReLAY
o] el (W i % TRANSDUCER CONNECTION RELAY 2 | |—
5 eas| | Gao FOR HVAC UNITS WITHOUT
° a1 DIGITAL COMPRESSOR RELAY 3 | I
)
= i ReLAY 4 [H
S RELAY
COMMON
- ) RELAY 1= | | ReLay 3= | VCM
gy
i 1 _ _ | [[XPANSION BOARD
L || M R | 2 e
/ T sucoeeTeD , [rsloetie REV e
. . ) S o 1 BIl = EMERGENCY SHUTDOWN - N.C. INPUT
: L] il ot Bl - PROOF OF FLOW -N.0, INF
THE RELAY QUTPUTS|
| & | vousmeus: BI4 = REMOTE FORCED OCCUPIED - N.O. INPUT
BIS = REMOTE FORCED HEATING - N.O. INPUT
| & ||| U rerioen | Bi6 = REMOTE FORCED COOLING - N.O. INPUT
wasker s#arpiEn) | p17 = HOOD ON - N.O. INPUT
] = BI8 = REMOTE DEHUMIDIFICATION - N.O. INPUT
pma| = wioswrur | NoTE:
JUMPER SETTINGS | ALL BINARY INPUTS MUST BE 24 VAC ONLY.
[T |mm® o || wosteeseras
SHOWN FOR
PROPER
T ieEEm = OPERATION AO1 = BUILDING PRESSURE CONTROL VFD OR
AMPER ACTUATOR (0-10 OR 2-10 VDC)
2 A02 = MODULATING HEATING SIGNAL
z[el=] ANALOG INPUT (0-10 VDC OR 2-10 VDC)
ANATTC LleElE JECLiRA A03 = MODULATING COOLING/DIGITAL SCROLL
k . [EE] A SIGNAL (0-10 VDG, 2-10 VDG OR .65 VDC)
— _| A04 = RETURN AIR DAMPER ACTUATOR
/ - \ L_[o]
Lo==._ IO = (0-10VDC)
. . . Al2 »[a]m] A0S = RETURN AIR BYPASS DAMPER ACTUATOR
/ N ! T1][e [ (0-10 VDC}
v € ¢ | AEE| GND = GROUND FOR ANALOG OUTPUTS
3] I GND = GROUND FOR ANALOG OUTPUTS
1 \ \ 2
\ w1 \ GND [Bmg| EE A1 = OUTDOOR AIR RH SENSOR (0-5 VDC)
. = 2 AI2 = INDOOR AIR RH SENSOR (0-5 VDC)
, o) AB = ECONOMIZER FEEDBACK
\ \ Al4 = BUILDING STATIC PRESSURE (0-5 VDC)
~._.~- . Roo GND = GROUND FOR ANALOG INPUTS
\ = 2 GND = GROUND FOR ANALOG INPUTS
, —— v
- ~ AlelE|
. . =
Jumpers Must Be Set as s N, Jumper Must ETRS 2 26 Watttastor Lave
. SERIAL # EXPANSION EXPANSION
Shown For Correct Iesvez) Be Set To
0-5 VDC Operation | H H H H H H \ 0-5V As Shown @ o ‘ ‘ ‘ ‘ i ®
1 & 3 Are Off . :
\ No 4
2 & 4 Are On . . 5
N /7
'~ -
Jumpers Must Be Set VCM-X Expansion f
as Shown For Normal Moang! 1 Modular Cable

Operation Of ~ Connect To VCM-X E-BUS
Sensor l —?@D Controller
1.2 435| &06 Are Off ~ Modular Cable
son = Connect To Next Expansion
Board (When Used)

JOB NAME
DATE: 05/14/15 S. Olson
FILENAME O
~Qrion
OVCMX-RA-HumSensorWr-1B.CDR Conlrol SYS'EI'I‘I!
DATE: 01/11/13 B. Crews
PAGE DESCRIPTION:
VCM-X Expansion Module
10f1 - -
Return Air Humidity Sensor

Figure 31: OE265-14 - Indoor Return Air Humidity Sensor Wiring
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VCM-X Expansion Module Wiring

Title 24 Economizer Actuator Feedback

GND

[ 24 VAC

10 VA Minimum Power Required For
VCM-X Expansion Module

Economizer Damper Actuator
(Belimo Actuator Shown)

“Y'~. - See Economizer
com - fO * Actuator Wiring
! i AO1 For VCM-X
*i20l | Controller
Y130| .

Economizer Feedback 5 Oj

Title 24 Economizer

NOTE: For
ACt_uator Feedback Economizer Actuator
Signal 0-10VDC Wiring, See AO1
(By Others) Wiring For The VCM-X
Controller.

Belimo Actuator
Wiring Shown.
Consult Factory For
Other Manufacturer

WARNING!

Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-
to-24VAC. Failure to observe polarity will result in damage to one or more
of the boards. Expansion Modules must be wired in such a way that the
expansion modules and the controller are always powered together. Loss
of power to the expansion module will cause the controller to become
inoperative until power is restored to the expansion module.

-

Al3

fl

RA [

A [

5l

138 v
MEEE
| EIEIEY

EFIEFER

138 av
M EEE
| EIEIEY

Wiring Instructions

GND

Be Set To
0-10V As
Shown

Jumper Must /

1% e
E . IEE)
|

Wel=ls| [==]s]

o]
o]
g

[ EEE

138 vy

SERIAL #

H

—
/ =

24 vaC POWER

ONLY L]

WARNING!

e «+»Qrion

WuST B

OBSERVED OR Control Systems

THE BOARD

WL BE e cetonsetrols.com

DAVAGED Rl

VCM-X Expansion Module AAON No.: 0
Orion No.:OE333-23-EM R69190 o0
PROUT TO VCM-X INPUT SO 0
GND TERMINALS AI5 & GND
MAX @ 24 VAC E
RELAY 1
e SUCTION PRESSURE E
SIG } TRANSDUCER CONNECTION RELAY 2
GND FOR HVAC UNITS WITHOUT —
DIGITAL COMPRESSOR RELAY 3
RELAY 4
RELAY
COMMON
RELAY 1= | | ReELAY 3= | |
_[ XPANSION BOARD
RELAY 2= J ReLav 4= | | §elrmaser coveois
e —— [ [rsioea rev 6
UGGES BI1 = EMERGENCY SHUTDOWN - N.C. INPUT
DracheTon oF ] BI2 = DIRTY FILTER - N.O. INPUT
HE RELAY OUTPUTS| PROOF OF FLOW - N.O. INPUT
OUARE USING | REMOTE FORCED OCCUPIED - N.O. INPUT

MARKER (SHARPIE®)

ANALOG INPUT

REMOTE FORCED HEATING - N.O. INPUT
REMOTE FORCED COOLING - N.O. INPUT
BI7 = HOOD ON - N.O. INPUT

BI8 = REMOTE DEHUMIDIFICATION - N.O. INPUT

NOTE:
ALL BINARY INPUTS MUST BE 24 VAC ONLY.

]

TRUTS

PROPER
OPERATION

ANALOG INPUT
JUMPER

SETTINGS

AMPER

AO1 = BUILDING PRESSURE CONTROL VFD OR

A02 = MODULATING HEATING SIGNAL
(0-10 VDC OR 2-10 VDC)
A03 = MODULATING COOLING/DIGITAL SCROLL
SIGNAL (0-10 VDC, 2-10 VDC OR 1.5-5 VDC)
A04 = RETURN AIR DAMPER ACTUATOR

(0-10 VDC)
A05 = RETURN AIR BYPASS DAMPER ACTUATOR
(0-10 VDC,

GND = GROUND FOR ANALOG OUTPUTS
GND = GROUND FOR ANALOG OUTPUTS

ACTUATOR (0-10 OR 2-10 VDC)

ERERERERERE
I e I
g @ = @ & |E

&
2
&

[=]=] THeRM

[=[a] 4-20ma.
ov
v

Al4 = BUILDING

Al = OUTDOOR AIR RH SENSOR (0-5 VDC)
AI2 = INDOOR AIR RH SENSOR (0-5 VDC)
AB = ECONOMIZER FEEDBACK

GND = GROUND FOR ANALOG INPUTS
GND = GROUND FOR ANALOG INPUTS

STATIC PRESSURE (0-5 VDC)

12C
EXPANSION

2C
EXPANSION

I WattMaster Label
#LB102034-01-A

o !

VCM-X Expansion Module

-

-~
Rl —
Modular Cable

Modular Cable
Connect To VCM-X
E-BUS Controller

AN
~ —?@ Connect To Next Ex

Board (When Used)

pansion

JOB NAME

FILENAME

OVCMX-Econo-Fdbk-1A.CDR

" -
-+ Qrion

Control Systems

DATE: 05/15/15 DRAWN BY: S.OLSON

PAGE

DESCRIPTION:

VCM-X Expansion Module

10f1

Title 24 Economizer Actuator Feedback Wiring

Figure 32: Title 24 Economizer Actuator Feedback Wiring

VCM-X Component & Systems Wiring
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VCM-X Expansion Module Wiring

Building Pressure Sensor, Actuator & VFD

WARNING!!

Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-24VAC.
Failure to observe polarity will result in damage to one or more of the boards. Expansion
Modules must be wired in such a way that the expansion modules and the controller are
always powered together. Loss of power to the expansion module will cause the controller
to become inoperative until power is restored to the expansion module.

10 VA Minimum 24 VAC
Power Required For | gND
VCM-X Expansion
Module
Note: Both Types Of
Building Pressure Control
Devices Are Shown Below.
Only One Type Of Building
OE258-01 @ Pressure Control Device
Bu"ding - =] (Not Both) May Be Used On
Each HVAC Unit.
Pressure
o Wk e )
Sensor " |aaonD L
X! Control Systems . .
[} — [E—— Wiring When Using Damper
o + VCM-X Expansion Module | AAON No.: . Actuator
=1 |ouT Orion No.:OE333-23-EM R69190 _ For Building Pressure Control
:'J e };ER%V?\EA):QN:\;‘&CND E’E@’i;’iﬁr | Building Pressure Control
C‘OM T 2 | Damper Actuator |
B SUCTION PRESSURE S| (By Others - Belimo Actuator Shown)
o T FORAC UNITS WITHOLT rewvz i H 3
o o | = S rewavs HH b :
rewar 4 HH N 1-coMm !
[a]
Comon - 2+ 1
Rewav 1= | Rewavs= | ] _ 1
_ sewnree| e =0 I s i
(T)Ul::jng To ‘ eromcy suToom o mPUT [Ftene v e | !
utdoor e | L A I -
Pressure Remore mEEEE FEATING NG NPUT | | T T 1
Sensing HOTE FORCED COOLING -N 0. INPUT | | Building Pressure Control .
Tubing To Location Bis - REMOTE DeHU MO INPUT | . Exhaust Fan Variable |
Building AU BinaRY INPUTS MUST BE 26 VAG ONLY. . Frequency Drive |
Pressure | (By Others) .
Sensing oreruion | a01= eunw;ggs‘\pgﬁ%nnc?g;% veD o - ! I
Location oo | 207 MOBULATING HEATG 516 ) Q | .
e | 0 = ODULATING G0LINGH ol scroL - 1+ |
A4 = RETURN AR DRMFER ACTORTOR ) Sheil Sheild .
105 = RETURN AIR BYPASS DAMPER ACTUATOR GND, > _ GND |
o0 1 {1 .

Al4

GND

Jumper Must
Be Set To
0-5V As Shown

GND = GROUND FOR ANALOG OUTPUTS
GND = GROUND FOR ANALOG OUTPUTS

‘Wiring When Using Exhaust
Fan VFD
For Building Pressure

Al - QUTDOORAIR R SENSOR (05 VDC)
AR RH SENSOR (05 V0C)
DG STATIC PRESSURE (0.5 V0C)

OUND FOR ANALOG INPUTS
ROUND FOR ANALOG INPUTS

12c
EXPANSION

Control

12c w
EXPANSION

Caution: The VFD Unit Must Be

1]

/ V

VCM-X Expansion Module

@@ Configured For 0-10VDC Input. The
@ 5 Input Resistance At The VFD Must

Not Be Less Than 1000 Ohms When
Measured At The VFD Terminals With
All Input Wires Removed.

Note:

Wire To The VFD Using 18 GA
Minimum 2 Conductor Twisted Pair
With Shield Cable. Wire Shield To GND
As Shown.

JOB NAME
DATE: 05/14/15 BY: S. Olson
FILENAME -
Qrion

OVCMX-BldgPr-Wr-1A.CDR Control SYﬂems

DRAWN BY: B. Crews

DATE: 01/11/13

PAGE DESCRIPTION:
VCM-X Expansion Module
1of1 Building Pressure Sensor, Actuator & VFD Wiring

Figure 33: OE258-01 - Building Pressure Sensor & Actuator & VFD Wiring
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VCM-X Expansion Module Wiring

Modulating Heating Device

WARNING!!

Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-24VAC. Failure to observe
polarity will result in damage to one or more of the boards. Expansion Modules must be wired in such a way
that the expansion modules and the controller are always powered together. Loss of power to the expansion
module will cause the controller to become inoperative until power is restored to the expansion module.

24 VAC
GND 10 VA Minimum Power Required
For VCM-X Expansion Module

5

Ghtye ° Note:
e +»OQrion . . _
dihen on Control Systems 1.) The Modulating Heating Device
wicee swwroncanrls.com Used On The VCM-X Controller
VCM-X Expansion Module | AAON No.: Must Have (1) Relay Output
Orion No.:OE333-23-EM R69190 Configured For It In Order To
smour L. tovouxnewt 5%%3:53};&; Enable The Modulating Heating
(SLeTion Feess) reLAY 1 Device's Sequence. This Relay
0 wl || 96 }?Eﬁi's%“uiiiscsgﬁﬁgmm ReLAY 2 Output Must Be Configured When
= s |) GNp FOR HVAC UNITS WITHOUT -
| DIGITAL COMPRESSOR ReLAY 3 Setting Up The VCM-X Controller
e RELAY4 Operating Parameters. The
FEEE Commron Modulating Heating Output’s
ReLaY 1= | retava- | §| L [vCM Voltage Can Also Be Configured
RELAY 2= | | ReLava= ] ’{[ﬁig?s e For Either 0 To 10 VDC Or2To 10
mis susceeTED A BI1 = EMERGENCY SHUTDOWN - N.C. INPUT [rsioznd ReV e] VDC |n The Conf|gurat|0n Menu_
DACRBTION OF BI2 = DIRTY FILTER - N.O. INPUT
THE RELAY OUTPUTS|  BI3 = PROOF OF FLOW - N.O. INPUT
USING BI REMOTE FORCED OCCUPIED - N.O. INPUT

PROVIDEDAsove | BIS = REMOTE FORCED HEATING - N.O. INPUT
withi apervAnenT | BI6 = REMOTE FORCED COOLING - N.O. INPUT
MARKER (SHARPIE®) | BI7 = HOOD ON - N.O. INPUT

BI8 = REMOTE DEHUMIDIFICATION - N.O. INPUT

Modulating Heating Device
(0 To 10 VDC Or 2 To 10 VDC Input)

ANALOG INPUT

NOTE
JUMPER SETTINGS
UMPERSETTINGS | ALL BINARY INPUTS MUST BE 24 VAC ONLY.
SHOWN FOR
PROPER

OPERATION AO1 = BUILDING PRESSURE CONTROL VFD OR
DAMPER ACTUATOR (0-10 OR 2-10 VDC)

‘AO2 = MODULATING HEATING SIGNAL

ANALOG INPUT (0-10 VDC OR 2-10 VDC)

‘AO3 = MODULATING COOLING/DIGITAL SCROLL
SIGNAL (0-10 VDC, 2-10 VDC OR 1.5-5 VDC)

[=]®] THERM AO4 = RETURN AIR DAMPER ACTUATOR
an fefEf

| AO2

+

SETTINGS

(0-10 VDC)
A05 = RETURN AIR BYPASS DAMPER ACTUATOR
(0-10 VDC)

GND

I |-GND

GND = GROUND FOR ANALOG OUTPUTS
GND = GROUND FOR ANALOG OUTPUTS

135 av
yel=le]
[W=[=]s]

All = OUTDOOR AIR RH SENSOR (0-5 VDC)
AL2 = INDOOR AIR RH SENSOR (0-5 VDC)
AB = ECONOMIZER FEEDBACK

& w | Al4 = BUILDING STATIC PRESSURE (0-5 VDC)
wis [B15] 420ma | GND = GROUND FOR ANALOG INPUTS
[sl=l oo | GND = GROUND FOR ANALOG INPUTS

135 Ev

| BEER R

135 by

Watthaster Label

12C 12C st
SERIAL # EXPANSION EXPANSION 8102034017

@ i [

T T T T

®
Q © F
VCM-X
Expansion P / Modular Cable
Module | Connect To Next Expansion

| ¢ Q’;@ Board (When Used)
~ Modular Cable
Connect To VCM-X Controller

JOB NAME

FILENAME ---Orion

OVCMX-Mod-Heat-Output-18.CDR Control Systems

DATE: 05/15/15 S. Olson
PAGE DESCRIPTION:
VCM-X Expansion Module
Modulating Heating Output

10f1

Figure 34: Modulating Heating Device Wiring
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VCM-X Expansion Module Wiring

Modulating Cooling Device

WARNING!!

Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-24VAC. Failure to
observe polarity will result in damage to one or more of the boards. Expansion Modules must
be wired in such a way that the expansion modules and the controller are always powered
together. Loss of power to the expansion module will cause the controller to become
inoperative until power is restored to the expansion module.

Note:

1.) The Modulating Cooling
Device Used Must Be

24 VAC ] Capable Of Accepting Either

GND A 0-10 VDC, 2-10 VDC, Or
1.5-5.0 VDC Input. The
10 VA Minimum Power Required For Modulating Cooling Output

@ VCM-X Expansion Module Voltage Is User- Configurable
I For These Voltages. This
q Voltage Output Must Be

24 VAC POWER
ONLY

Configured When You Are

(]
-~ Qrion f
dhsesten on Control Systems Setting Up The VCM-X

IE B( ’ 1
e s orencontrlscom Controller’(s) Operating
FuTS Parameters.
VCM-X Expansion Module AAON No.: FFE[I?I e
Orion No.:OE333-23-EM R69190 ’_ms
i | T . .
prouT Lo vonX NPUT RELAY CONTAGT i = 2.) The Modulating Cooling
G = ]
TERMINALS AI5 & GND RATING o 1 A i = Device Used On The VCM-X
7
o —| SUCTIONPRESSURE pa 5 = Controller Must Have (1)
; L TRANSDUCER CONNEGTION RELAY 5 )
g —b- TRavsoUCER coMNECTIO H Relay Output Configured In
DIGITAL COMPRESSOR RELAY 3 [ H o
rder To Enable The
- H Modulating Cooling Device's
COMMON Sequence. This Relay Output
RELAY 1= | | ReLAY 3= ] VCM Must Be Configured When
ReLAY 2= | ] ReLava = [ | e Setting Up The V_CM-X
meecesreo ] 11 < EMERGENGY SHUTDOWN- N.G. INPUT FSi0en REV € Controller Operating
prvovnniere B 2 DiRty FILTER - NG INPUT
£ RELAY C BI3 = PROOF OF FLOW - N.O. INPUT Parameters.
B14 - REMOTE FORGED GGGUPIED -N.O.INPUT
315 - REMOTE FORGED HEATING -N.G INPUT
Bl6 - REMOTE FORGED COOLING - N INPUT
’] BI7=HOOD ON - N.O. INPUT
B15 - REVIOTE DEHUMIDIFICATION - N.O. INPUT
anaosineuT | NOTE
JUMPER SETTINGS | AL BINARY INPUTS MUST BE 24 VAC ONLY.
omEs
OPERATION AO1 = BUILDING PRESSURE CONTROL VFD OR
DAMPER ACTUATOR (0-10 OR 2-10 VDC) A03
a N A02 = MODULATING HEATING SIGNAL 1
Moo ANALOG INPUT (0-10 VDC OR 2-10 VDC) +
] AO3 = MODULATING COOLING/DIGITAL SCROLL
#[als] SIGNAL (0-10 VDC, 2-10 VDC OR 1.5-5 VDC)
« TURN AIR DAMPER ACTUATOR GND GND
= 01000, _
Ll 15~ SRR B¥PASS DAMPER ACTUATOR —]
~ o
@l GND = GROUND FOR ANALOG OUTPUTS
il E s GND = GROUND FOR ANALOG QUTPUTS
I
= [a]a] - . . .
: Al 2 uTDcoR Al SR 0580 Modulating Cooling Device
= A} = ECONOMIZER FEEDE K
o A BB STATE PRESeUR (05 v00) 0-10 VDC, 2-10 VDC or 1.5-5.0 VDC
2 [a[E] GND = GROUND FOR ANALOG INPUTS 3
& (Configurable)
“Em s s
SERIAL ® EXPANSION EXPANSION
@ : ; : ; 7 ©
© O
&
VCM-X f
E)'(V[IJa:sllon I 7 Modular Cable
odule - Connect To Next Expansion Board

! 7z (When Used)
N - — Modular Cable
Connect To VCM-X E-BUS Controller

JOB NAME
FILENAME A -
- Qrion
OVCMX-Mod-Cool-Output-1B.CDR Conilgsysgms
DATE: 05/15/15 S. Olson
PAGE DESCRIPTION:

VCM-X Expansion Module
Modulating Cooling Output

10f1

Figure 35: Modulating Cooling Device Wiring
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VCM-X Expansion Module Wiring

Return Air Bypass

WARNING!!

Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-24VAC. Failure
to observe polarity will result in damage to one or more of the boards. Expansion Modules
must be wired in such a way that the expansion modules and the controller are always
powered together. Loss of power to the expansion module will cause the controller to become
inoperative until power is restored to the expansion module.

24 VAC 10 VA Minimum Power
GND Required For
VCM-X Expansion Module

ﬂ ]
=
24 VAC POWER

- ONI [ ]
- Orion
L bStvED OR Control Systems
1 THE BOARD
° e

E VCM-X Expansion Module AAON No.:
0 Orion No.:OE333-23-EM R69190
- erour L 1o vonx mpuT RELAY CONTACT Belimo Actuator Wiring
= GND TERMINALS Al & GND mﬁg’g;f&:&"" Shown. Consult Factory
[SUCTION PRESS] )
RELAY 1 —
b= SRR v SO A For Other Manufacturer
R|| el .. .
o0 3o GND FOR HVAC UNITS WITHOUT erlng Instructions.
ca1 DIGITAL COMPRESSOR RELAY 3 | |
(COjom e
— R47 RELAY 4 H
o
(n . RELAY P ——— = 1
= q COMMON I i !
= ! Return Air !
—— RELAY 1= [ | ReLav 3= | | [VCM] | Damper Actuator |
INPUTS : _ XPANSION BOARD 1 |
*‘%‘ B ED = RELAY2 ‘ ‘ RELAY4 ‘ ‘ AT TMASTER CONTROLS | (0'1 0 VDC) 1
IT1S SUGGESTED. BI1 = EMERGENCY SHUTDOWN - N.C. INPUT M‘ 1 I
] | || T YoumRTETHE RTY FILTER - N.O. INPUT 1 I
THE RELAY OUTPUTS] B 'ROOF OF FLOW - N.O. INPUT
Bmg| B | ) YoUAREUSNGIN | B14 = REMOTE FORCED OCCUPIED - N.O. INPUT ® ® ! 01 COM |
Bl T I
] =] | I Wi Arcraent | B Y 1 |
WARKER (SHARPE®) | B17 = HOOD ON - N.O. INPUT
] = BI8 = REMOTE DEHUMIDIFICATION - N.O. INPUT I 02 + I
FoleEm o || swosweor | nore L3 v !
JUMPER SETTINGS I 1
MUST BE SETAS ALL BINARY INPUTS MUST BE 24 VAC ONLY.
BEE| ) || M ! !
DR OPERATION AO1 = BUILDING PRESSURE CONTROL VFD OR
DAMPER ACTUATOR (0-10 OR 2-10 VDC) I I
5 AO2 = MODULATING HEATING SIGNAL AO4 1 I
»EE|] ANALOG INPUT (0-10 VDC OR 2-10 VDC) 1 |
- [=[=] eSS AO3 = MODULATING COOLING/DIGITAL SCROLL AO5 <1 COM
[ANALOG H=lalg SIGNAL (0-10 VDC, 2-10 VDC OR 1.5-5 VDC) 1 |
_ UNRUTS | = ] 28] erw | AO4 = RETURN AIR DAMPER ACTUATOR | 1
o = o {3 <2omn (0-10 VDC) GND 02 + \
> [@]=] T8l osv AO5 = RETURN AIR BYPASS DAMPER ACTUATOR |
 (alalg| (0-10 VDC; O
IE m EE GND = GROUND FOR ANALOG OUTPUTS 1 3 Y1 1
o B 5 GND = GROUND FOR ANALOG OUTPUTS — | \
=
0= >[=[=] All = OUTDOOR AIR RH SENSOR (0-5 VDC) ! . !
olel=ld 5 Al DOOR AIR RH SENSOR (0-5 VDC) I Return Air Bypass I
[T oo~ (as] AB = ECONOMIZER FEEDBACK | !
(=[a]g] @8] emv | Al4 = BUILDING STATIC PRESSURE (0-5 VDC) | Damper Actuator |
(T |cnol S EE e S8l 20 | GND = GROUND FOR ANALOG INPUTS i \
i ' No -
5 * el et o GND = GROUND FOR ANALOG INPUTS ' (0_1 0 VDC) :
f[alalg \ |
(N | 12¢ 12¢ watvasertavo f CLEED S e e e e —— —
SERIAL # EXPANSION EXPANSION LB 102034014

®
H
]

o)

Modular Cable
VCM-X I / Connect To Next Expansion

H -
ExpanSIon ' (4 Board (When Used) JOB NAME
Module \ =

Modular Cable TR -
~ Jg@ Connect To VCM-X E-BUS Controller <+ -Orion

OVCMX-RA-BYP-Wr-1B.cdr Control Systems
DATE: 05/15/15 BY: S.Olson
PAGE DESCRIPTION:
VCM-X Expansion Module
Tof1 Return Air Bypass Wiring

Figure 36: Return Air Bypass Wiring
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VCM-X Expansion Module Wiring

12 Relay Expansion Module

WARNING!!

Observe Polarity! All boards must be wired with GND-to-GND and 24VAC-to-24VAC.
Failure to observe polarity will result in damage to one or more of the boards. Expansion
Modules must be wired in such a way that the expansion modules and the controller are
always powered together. Loss of power to the expansion module will cause the controller
to become inoperative until power is restored to the expansion module.

Modular Cable :
Connect To VCM-X E-BUS Controller @}I thl:cts.l Outouts Are N o
Modular Cable elay Outputs Are Normally Open
Connect To Next Expansion Board 1A7-\(:nRal\t/Ie:xi';(1)t:r$14L\g:g Power Only.
(When Used) | p .

15 VA Minimum Power [ 24VAC o
Required For GND ° ;
12 Re',‘;"/ly Exlpans'on / Relay Output Contacts R1 Thru R12
odule / May Be User-Configured For The
Following:
/ 1 - Heating Stages
/ 2 - Cooling Stages
/ 3 - Warm-up Mode Command (VAV
/ Boxes)
4 - Reversing Valve (Heat Pumps)
Set Jumper As Shown 5 - Reheat Control (Dehumidification)
Below When Only The 6 - Exhaust Fan Interlock
12 Relay Expansion OE358-23-12R 7 - Preheater For Low Ambient Protection
Module Is Used 12-Relay g:gjg::ide
Expansion Module 10 - Occupied
11 - OA Damper
@ (O @ ] 12 - Heat Wheel
i 13 - Emergency Heat
' — 24VAG ? = ? Note: A Total Of 20 Relays Are Available
: ] oo S By Adding Relay Expansion Modules. All
= “e VARSI POUTY s o2 expansion || exoiison]| | HESRSONERRRDL || Expansion Module Relay Outputs Are
} JLBE DAVAGED User- Configurable As Listed Above.
‘ H nruys [T sg Configurable Relay Output #5
\ OE358-23-12R-A 12 RELAY EXPANSION MODULE H remruve | T R7 Configurable Relay Output #6
Set Jumper As Sl e B 2 | R | e |2 RS Configurable Relay Output #7
Shown Above When 4 E Ruv 2] | Ruve-] ] imRLVE s Configurable Relay Output #8
Both The 12 Relay & : Ry 3| ] Ruvos| ] Ruy com| [T O
VCM-X Expansion ; Expw—c‘m RLva= RLY 10=
Module Are Used \E\"PH‘E RLY 5= RLY 1=
RLve= R 12+
R1 m IT1S RECOMMENDED THAT YOU WRITE THE R9
Configurable Relay Output #1 =BT rvims—i| | 258 ComecTne 16 e ReLAY expansion H -=maure [T Configurable Relay Output #9
R2 . MODULE IN THE BOXES PROVIDED ABOVE R10
Configurable Relay Output #2 —f—5T]|rv2msn— H| | [f usin A PERvANENT MARKER (SHARFIE] H —msmrwyio Configurable Relay Output #10
FFS Configurable Relay Output #3 —f—EL] jrovome— | | C L (] I [ 511; Configurable Relay Output #11
st
Configurable Relay Output #4 —f—EL|Fv T || fexerfap srauneenss | exer o SETIUMPERAS H o ruvia)| (TR Configurable Relay Output #12
B e | L opue I v senEen | | con| (IH} 4
s,
© =S Za ®
I 1| i 1
JOB NAME
FILENAME °
~Qrion
OVCMX-12RelayWire-1A.CDR Control s,r‘|ems
DATE: 01/11/13 S. Olson
PAGE DESCRIPTION:
VCM-X Controller Wiring Detail
10f1 -
12 Relay Expansion Module

Figure 37: OE358-23-12R - 12 Relay Expansion Module Wiring

56 VCM-X Component & Systems Wiring



VCM-X Expansion Module Wiring

Airflow Monitoring Station

Connect To

VCM-X E-BUS Port \

/ VCM-X E-BUS Controller

Airflow Measurement
Digital Transmitter Terminals
For Supply Air CFM
(Set Address Switch To 11)

DIRTY FILTER
EMERGENCY SHUTDOWN

|CONT. TEMP COOL FAL
|GONT. TEMP HEAT FAIL
[PUSH BUTTON OVR

ZoNEOVR
|OUTPUT FORCE ACTIVE 6

ANALOG INPUT JUMPER SETTINGS

G POWER Oh,
MUST B SETAS SHOMN FOR ARG POLARITY HOST BE OBSERVE
PROPER OPLANTION e SO TAGL LR WL B DAMAGED

Airflow Measurement
Digital Transmitter Terminals
For Return Air CFM
(Set Address Switch To 10)

STATIC _ | attMaster Label 12C 12C DIGITAL |
PRESSURE | '#LB10203301 | EXPANSION
——— — SERIAL #
Emos

4 ©

Airflow Measurement
Digital Transmitter Terminals
] For Outdoor Air CFM
MODUL AR . == ] :E? (Set Address Switch To 9)
EBUS Ys102478 o 0= -
Sgl\]/EUIN USsA %‘ i (= ‘ ‘\ COMM
I
53 Q R+ I
[EE[E S s
=
— 7
OE365-15-EBA /
E-BUS Adapter Board
HSSC Cable Connect To
VCM-X E-BUS Port
JOB NAME
FILENAME A N
— - ~Qrion
OVCMX-Airflow-Station-1A.cdr Contreol Syslems
DATE: 05/15/15 BY: S. Olson
PAGE DESCRIPTION:
VCM-X Expansion Module
1of1 Airflow Monitoring Station Wiring

Figure 38: OE365-15-EBA - EBTRON® GTC116 Series, GreenTrol™ GA-200-N Series, and Paragon
MicroTrans®? Series Air Flow Measurement Digital Transmitter Wiring
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VCM-X Expansion Module Wiring
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Modular & Non-Modular VAV/Zone Controller Wiring

Modular & Non-Modular
VAV/Zone Controller
Diagrams
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Modular & Non-Modular VAV/Zone Controller Wiring

Modular VAV/Zone Controller Actuator Package Wiring

OE325-01 Fan & Reheat
Expansion Module
(See Reheat Board Wiring For
Detailed Wiring Connections)

Note: The Total Length Of Cable

Note: The Total Length Of Cable Cannot Exceed 160 Feet.

Cannot Exceed 160 Feet.

/ \

Wiring When Using A Digital Room Sensor

Wiring When Using A Modular Sensor

£ i
pE-g
TemDEE]
OE210-02, OE211-02, OE212-02 OE217-00 / OE217-01 e
Or OE213-02 Modular Room Sensor Digital Room Sensor

&

This Expansion Module Is

Only Required For Single

Duct Terminal Units With
Reheat And All Fan

TSDRSC Cable

Terminal Units
L. z Connect FRP Tubing (By Others) To Terminal
H Unit Air Flow Pickup Tube Hi & Lo Ports
(P.l. VAV/Zone Controller Packages Only)

TSDRSC Or FMRSC Cable As Required.
Select Cable Depending On Sensor(s)
Used. See Notes Above For Details

=

Modular Expansion Cable

Optional - Supply Air Temperature Supplied With OE325-01 Expansion Module
Sensor. Only Required When The Orion
VCM-X Controller Is Not Installed On The
HVAC Unit Connected To The Terminal N
Units.Locate In Ductwork Downstream Of

The Terminal Unit ‘

Exeansion Ho o
CONNECTOR VELOCITY PRESSURE
SENSOR PORTS

Connector Not Used
With This Product

-
v | 22 Orion
Co

ARy
TERMINAL OE744-31-VAVZ
— P VAVIZONE
seaceTeur | CONTROLLER ACTUATOR

o PACKAGE
CONECTOR

service

PORT
CONNECTOR

Power/Comm Cable From Previous
VAV/Zone Controller Actuator

Package, System Manager Or

Power/Comm Distribution Board

Power/Comm Cable To Next @%%C@
VAV/Zone Controller Actuator

Package, System Manager Or j
Power/Comm Distribution Board

POWERICOI
CoNNECTORS

= [ ]
[ =l I K

Damper Actuator
Damper Actuator Cable
JOB NAME
FILENAME o e
@ rion
ZCAP-MOD-Main-Wire-1A.CDR] Control Systems

DATE: 01/16/13 S. Olson
PAGE DESCRIPTION:
OE742-31 & OE744-31 VAV/Zone Controller

10f1

Actuator Package Wiring Details

Figure 39: OE742-31 & OE744-31 - Modular Zone Controller Actuator Package - P.I. & P.D. Wiring
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Modular & Non-Modular VAV/Zone Controller Wiring

Non-Modular VAV/Zone Controller Actuator Package Wiring

Note: The Total Length Of Cable
Cannot Exceed 160 Feet.

a4

Note: The Total Length Of Cable
Cannot Exceed 160 Feet.

OE325-01 Fan & Reheat
Expansion Module
(See Reheat Board Wiring For
Detailed Wiring Connections)

i

Wiring When Using A Modular Sensor

Wiring When Using A Digital Room Sensor

OE217-00 / OE217-01
Digital Room Sensor

woe TSDRSC Cable
o Z
\

OE210-02, OE211-02, OE212-02
Or OE213-02 Modular Room Sensor

FMRSC Cablez
- L

This Expansion Module Is
Only Required For Single
Duct Terminal Units With
Reheat And All Fan
Terminal Units

Unit Air Flow Pickup Tube Hi & Lo Ports
(P.l. VAV/Zone Controller Packages Only)

% Connect FRP Tubing (By Others) To Terminal

TSDRSC Or FMRSC Cable As
Required. Select Cable

J] -

Depending On Sensor(s) Used.
See Notes Above For Details Modular Expansion Cable
Optional - Supply Air Temperature

Sensor. Only Required When The

Orion VCM-X Controller Is Not A
Installed On The HVAC Unit
Connected To The Terminal Units.
Locate In Ductwork Downstream

Connector Not Used
With This Product

Supplied With OE325-01 Expansion Module

1t

Of The Terminal Unit \‘

Wire To Previous And/Or Next VAV/Zone
Controller Actuator Package Or Device On The

Local Communications Loop Using 2 Conductor
Twisted Pair With Shield Cable Available From
WattMaster. All Communication Cable Used
24VAC

Must Be Belden 82760 Or Its Equivalent.
GND

comecTor

xRy

o e OE744-32.AVZ
oo | P.l. VAVIZONE

eace Teve | CONTROLLER ACTUATOR
sco PACKAGE

SENSOR

o

ne|  powen

[ =l [

Line
Voltage

24 VAC Transformer. Size As
Required For Number Of
Controllers Connected. Each
VAV/Zone Controller Actuator
Package Requires 6 VA Minimum.

WARNING:

When Multiple VAV/Zone Controller
Actuator Packages Are Powered
From A Single Transformer Polarity
Must Be Observed Or Damage To
The Controllers Will Result.

Damper Actuator
Damper Actuator Cable

JOB NAME

FILENAME
ZCAP-NM-Main-Wire-1A.CDR

L

rion

Control Systems

DATE: 01/16/13 S. Olson
PAGE DESCRIPTION:
OE742-32 & OE744-32 VVAV/Zone Controller
10f7
Actuator Package Wiring Details

Figure 40: OE742-32 & OE744-32 - Non-Modular Zone Controller Actuator Package - P.Il. & P.D. Wiring
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Modular & Non-Modular VAV/Zone Controller Wiring

Expansion Module Wiring

T e 24 VAC Transformer Supplied
m = 24VAC & Wired by Others. Size For
2| 5 COM Required Contactor(s) Load.
O A
- =0
Connect To VAV/Zone Controller 3 & =
Using Modular Cable Supplied e = e
By WattMaster P ErEEm g, & 3 RC
) R2 (: :) 1st Stage Heat Contactor b
R3 o [~ 2nd Stage Heat Contactor,
T @U 3rd Stage Heat Contactor
WattMaster Part # BKO00047 J
Snaptrack Supplied by WattMaster 2 ‘ 24 VAC Contactor(s)
Mounted by Others. Remove Control Supplied & Wired By Others.
Board from SnaptraW Note: 3 Stage Heating is Attained by Sizing All 3 1 Amp Max. Load Each

Snaptrack on Box Heating Elements For Equal KW Output. Each
WattMaster Part #OE325-01 Element Should be Sized for 1/3 of the Total KW

Expansion Module Output Required. To Achieve 3 Stage Heating the

w/ Modular Cable System would be Configured to Energize Contactor
Supplied by WattMaster C1 for First Stage Heat. For 2nd Stage Heat the
Mounted by Others System Would be Configured to De-energize H F]
4 Contactor C1 and Energize Contactor C2 & C3. For T¥p|ca| erlng fOI'
3rd Stage Heat the System Would be Configured to Slngle Duct Terminal

Leave Contactor C2 & C3 Energized and also
Energize Contactor C1.

=
T
S ———— b
@ : nma| 24VAC 24 VAC Transformer Supplied
wm R O . CoMm & Wired by Others. Size For
Connect To VAV/Zone Controller _ Required Fan Relay Load.
Using Modular Cable Supplied T P I S
By WattMaster R@"@‘ég RC Fan Relay
= R1
g (T8
Lo =
* % 24 VAC Fan Relay Supplied & Wired
WattMaster Part # BK000047 e By Others. 1 Amp Max. Load
Snaptrack Supplied by WattMaster

Mounted by Others. Remove Control

Board from Snaptrack & Mount

Snaptrack on Box WattMaster Part #OE325-01
Expansion Module

w/ Modular Cable Typical Wiring for

Supplied by WattMaster Fan Terminal Unit
Mounted by Others

© S

24 VAC Transformer Supplied
24VA
COI\C/I & Wired by Others. Size For
Required Contactor(s) Load.
Fan Rela
@
Rd |
R1
> C:) 1st Stage Heat Contactor b
R3 o @an Stage Heat Contactor,
L @\/ 3rd Stage Heat Contactor
24 VAC Fan Relay & Contactor(s) Supplied &

Ad To VAV/Zone Controller

Using Modular Cable Supplied
By WattMaster

e bl
N

Bt B

[=qr=1

WattMaster Part # BKO00047 l 0 v S

Snaptrack Supplied by WattMaster Wired By Others. 1 Amp Max. Load Each
Mounted by Others. Remove Control
Board from Snaptrack & Mount Note: 3 Stage Heating is Attained by Sizing All 3 Heating
Snaptrack on Box WattMaster Part #OE325-01  Elements For Equal KW Output. Each Element Should be
Expansion Module Sized for 1/3 of the Total KW Output Required. To Achieve 3
w/ Modular Cable Stage Heating the System would be Configured to Energize
Supplied by WattMaster Contactor C1 for First Stage Heat. For 2nd Stage Heat the
Mounted by Others System Would be Configured to De-energize Contactor C1

and Energize Contactor C2 & C3. For 3rd Stage Heat the Tvpical Wiring f
System Would be Configured to Leave Contactor C2 & C3 ypica _'"ng or
Energized and also Energize Contactor C1. Fan Terminal

With Electric Heat

JOB NAME
FILENAME - H
~Qrion

ZCAP-Exp-Mod-Wire-1A.CDR Control Systems

DATE: 01/16/12 DRAWN BY: B. Crews
PAGE DESCRIPTION:

. VAV/Zone Controller Actuator Packages
10f6

OE325-01 Expansion Module Wiring Details

Figure 41: OE325-01 Expansion Module Wiring
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Modular & Non-Modular VAV/Zone Controller Wiring

Expansion Module Wiring

Aect To Zone/VAV Controller
With Modular Cable

ST 60
2 =D
[Enz|

% o
| 5 &
[EDI}
[Ema| nEa
[Lnanioo v =
|

©

GND

AOUT

COM
24VAC

-+ 24 VAC Transformer

]
g (©

Remove Control Board
from Snaptrack & M
Snaptrack on Box

WattMaster Part #0E325-01

Relay Expansion Board

0-10 VDC Signal

0-10 VDC
Supplied & Wired by
HWV Others. Size For
Required HW Valve Load.

0-10 VDC Modulating
Hot Water Valve Supplied
& Wired By Others

Typical Wiring For
Single Duct Terminal
With Modulating Hot
Water Heat

ST m——

Connect To Zone/VAV Controller
With Modular Cable

S| cuE=m
3|2

0TI &

0,0

[Eiem2a
&
2

0-10 VDC Modulating Hot Water

Valve Supplied & Wired By Others COoM
GND | 24VAC [HHHD:
AOUT oo VDJ; 24 VAC Transformer
1 0-10 VDC Signal Supplied & Wired by
HWV Others. Size For

><]

Remove Control Board
from Snaptrack & M

Snaptrack on Box

WattMaster Part #0E325-01

Relay Expansion Board

24 VAC Transformer Supplied

Required HW Valve Load.

RC
R1 24VAC
COoM & Wired by Others. Size For
Required Fan Relay Load.
Fan Relay
I\
®)

24 VAC Fan Relay

Supplied & Wired By

Others. 1 Amp Max.

Typical Wiring For
Fan Terminal With

Load. Modulating Hot
Water Heat
JOB NAME
FILENAME [
Qrion

ZCAP-Exp-Mod-Wire-1B.CDR

Control Systems

DATE: 08/15/14

DRAWN BY: B. Crews

PAGE DESCRIPTION:
VAV/Zone Controller Actuator Packages
20f6
OE325-01 Expansion Module Wiring Details

Figure 42: OE325-01 Expansion Module Wiring
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Modular & Non-Modular VAV/Zone Controller Wiring

Expansion Module Wiring

© JEIS 5 2 N 2AVAG 24 VAC Transformer Supplied
3 2 = a8 EEEEE— & Wired by Others. Size For
m g /-\ COM Required HW Valve Load.
o mam%’

@
=
o) 3
Emcey e

Connect To VAV/Zone Controller

Using Modular Cable Supplied 24 VAC 2 Position HW Valve

By WattMaster _ Bmiasm 2 ‘ﬁ%‘“g@ e~ RC ) Supplied & Wired By Others. 1
i) B N s T o Amp Max. Load.
i mE| TH HWV

&=
| [Bm]
e ©

* >

WattMaster Part # BKO00047 [
Snaptrack Supplied by WattMaster 4000 90Ny
Mounted by Others. Remove
Control Board from Snaptrack &
Mount Snaptrack on Box WattMaster Part #OE325-01
Expansion Module
w/ Modular Cable
Supplied by WattMaster
Mounted by Others Typical Wiring for
Single Duct Terminal
With 2 Position HW Valve

24VAC 24 VAC Transformer Supplied
m & Wired by Others. Size For
COM Required HW Valve & Fan Relay
Load.
Connect To VAV/Zone Controller = | 24 VAC Fan Relay Supplied &
Using Modular Cable Supplied L B @ 2 Wired By Others. 1 Amp Max.
By WattMaster _ Mo e, > Sivp Fan Relay Load.
Jo: &' &)
~ 2
24 VAC 2 Position HW Valve
e ‘/ Supplied & Wired By Others. 1
WattMaster Part # BK000047 Biee B0 2 , L HwWv Amp Max Load.
Snaptrack Supplied by WattMaster — >

Mounted by Others. Remove l
Control Board from Snaptrack & N
Mount Snaptrack on Box WattMaster Part #OE325-01

Expansion Module

w/ Modular Cable

Supplied by WattMaster

Mounted by Others

Typical Wiring for
Fan Terminal With
2 Position HW Valve

JOB NAME
FILENAME o O]
rrgrion
ZCAP-Exp-Mod-Wire-1A.CDR Control s,rs'ems
DATE: 01/16/13 DRAWN BY: B. Crews
PAGE DESCRIPTION:
VAV/Zone Controller Actuator Packages
30of6
OE325-01 Expansion Module Wiring Details

Figure 43: OE325-01 Expansion Module Wiring
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Modular & Non-Modular VAV/Zone Controller Wiring

Expansion Module Wiring

Connect To VAV/Zone Controller
Using Modular Cable Supplied
By WattMaster

10 fovrox— @
(e C o

e

”l—‘ &% RC

® HEM @ ey Mn(;) GND
—— |z 2‘3%5} SCR
i o L = mm )
Connect To VAV/Zone Controller 2 '\ 0-10 VDC SCR I_Electrlc Heat
Using Modular Cable Supplied g o) Controller Supplied & Wired
By WattMaster “m‘ ‘Eﬁ; = By Others
WattMaster Part # BKO00047 l
Snaptrack Supplied by WattMaster
Mounted by Others. Remove
Control Board from Snaptrack &
Mount Snaptrack on Box WattMaster Part #OE325-01
Expansion Module
w/ Modular Cable
Supplied by WattMaster
Mounted by Others Typical Wiring For
Single Duct Terminal
With SCR Electric Heat
@ H n SIH 6[[ GND
W en
%:8:% . .. . E AGUT SCR
L s g 0-10 VDC

¥ 0-10VDC SCR Electric Heat
Controller Supplied & Wired
By Others

WattMaster Part # BKO00047 [
Snaptrack Supplied by WattMaster

Mounted by Others. Remove
Control Board from SnapM
Mount Snaptrack on Box

WattMaster Part #0E325-01
Expansion Module
w/ Modular Cable

®
Efps R [_2avac 24 VAC Transformer Supplied
=2 Com & Wired by Others. Size For
Required Fan Relay Load.
Fan Relay
®

24 VAC Fan Relay
Supplied & Wired By
Others. 1 Amp Max.

Supplied by WattMaster Load.
Mounted by Others
Typical Wiring For
Fan Terminal With
SCR Electric Heat
JOB NAME
FILENAME -
< Qrion

ZCAP-Exp-Mod-Wire-1A.CDR

Control Systems

DATE 01/16/13:

DRAWN BY: B. Crews

PAGE

DESCRIPTION:

VAV/Zone Controller Actuator Packages

4 0of 6

OE325-01 Expansion Module Wiring Details

Figure 44: OE325-01 Expansion Module Wiring
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Modular & Non-Modular VAV/Zone Controller Wiring

Expansion Module Wiring

== ——

Connect To VAV/Zone Controller
Using Modular Cable Supplied

[ =uF]

bt

= .
U O) 24 VAC Transformer Supplied
™
By WattMaster ﬂzﬁ RC _24vAC & Wired by Others. Size For
oy s Com Required Auxiliary Electric Heat
O] e Contactor Load.
B Ehl H
N ; R4 — :
WattMaster Part # BK000047 [ ﬁé €1 T Auxiliary Electric Heat Contactor
Snaptrack Supplied by WattMaster ® A\
Mounted by Others. Remove Control \01/
g"ar‘f fr°£“ S”Baptr“k & Mount 24 VAC Auxiliary Electric Heat
naptrack on Box WattMaster Part #OE325-01 Contactor Supplied & Wired
Expansion Module By Others. 1 Amp Max. Load.
w/ Modular Cable
a”p’::eg l;y \(lj\ltittl;/laster Typical Wiring For
ounted by thers Single Duct Terminal
With Auxiliary
Electric Heat
= o Clel il
® ;duQ ®% : am
3 =\ 2q [20wNY]|
Bl i | (LT
[RESy EEL
Connect To VAV/Zone Controller @%E%: éé%é
Using Modular Cable Supplied @yl
By WattMaster _ e e ™2 RC 24 VAC Transformer Supplied
fl wmo_ @ ! R1 |__2avac & Wired by Others. Size For
o Required Fan Relay & Auxiliary
] CoM Electric Heat Contactor Load.
Fam oD R4
o] (TH
WattMaster Part # BK000047 Fan Relay
Snaptrack Supplied by WattMaster ® N\ .
Mounted by Others. Remove Control @ 24 VAC Fan Relay & Auxilliary
Board from Snaptrack & Mount

Snaptrack on Box

WattMaster Part #OE325-01

Electric Heat Contactor
Supplied & Wired By Others. 1
Amp Max. Load.

Auxiliary Electric
Heat Contactor

Expansion Module 61\

w/ Modular Cable \\&/}

Supplied by WattMaster

Mounted by Others
Typical Wiring For
Fan Terminal With
Auxiliary Electric Heat

JOB NAME
FILENAME e

+Qrion

ZCAP-Exp-Mod-Wire-1A.CDR

Conirol Systems

DATE: 01/16/13 DRAWN BY: B. Crews

PAGE DESCRIPTION:
VAV/Zone Controller Actuator Packages
50f 6
OE325-01 Expansion Module Wiring Details

Figure 45: OE325-01 Expansion Module Wiring

66

VCM-X Component & Systems Wiring




Modular & Non-Modular VAV/Zone Controller Wiring

Expansion Module Wiring

EE——=8

Connect To VAV/Zone Controller
Using Modular Cable Supplied
By WattMaster

WattMaster Part # BK0O00047 [

Snaptrack Supplied by WattMast

Mounted by Others. Remove Control ‘
Board from Snaptrack & Mount

Snaptrack on Box

24 VAC Transformer Supplied
& Wired by Others. Size For
Required Auxiliary HW Valve Load.

24VAC
COM
®
WattMaster Part #0E325-01
Relay Expansion Board
w/ Modular Cable HWV

Supplied by WattMaster

Mounted by Others
24 VAC 2 Position
Auxiliary HW Valve
Supplied & Wired By

Others. 1 Amp Max. Load

Typical Wiring For Single Duct
Terminal With Two Position
Auxiliary Hot Water Heat

© JLC=mS
== —— = DO
» =]
o
ﬂggaﬂ G‘w A ] T
Connect To VAV/Zone Controller = é%éﬁ
Using Modular Cable Supplied e Z B 2 —
By WattMaster | e =c JVAG 24 VAC Transformer Supplied
- = tom | (T & Wired by Others. Size For
Femi (L1 oM Required Fan Relay & Auxiliary
rmmE [T Hot Water Valve Load
| [T
WattMaster Part # BKO00047 . Fan Relay 24 VAC Fan Relay Supplied
Snaptrack Supplied by WattMaster ® \ AL an Relay supplie
Mounted by Others. Remove Control R7) & Wired By Others. 1 Amp
Board from Snaptrack & Mount Max. Load.
Snaptrack on Box WattMaster Part #OE325-01
Relay Expansion Board
w/ Modular Cable HWV
Supplied by WattMaster
Mounted by Others
24 VAC 2 Position Typical Wiring For Fan
éuxmle.mé QV\\/'vyaLV% Terminal With Two Position
upplie ired By ili
Others. 1 Amp Max. Load Auxiliary Hot Water Heat
JOB NAME
FILENAME ; -
- Qrion

ZCAP-Exp-Mod-Wire-1A.CDR

Control Systems

DATE: 01/16/13

DRAWN BY: B. Crews

PAGE DESCRIPTION:
VAV/Zone Controller Actuator Packages
6 of 6
OE325-01 Expansion Module Wiring Details

Figure 46: OE325-01 Expansion Module Wiring
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Modular & Non-Modular VAV/Zone Controller Wiring

Slaved Zone Wiring

OE520-XX-M, OE736-01, OE742-31

OE267

(PL101824) BYPASS AND
SLAVE INTERFACE CARD

MODULAR CABLE

HZ000095
/

SLAVED- ZONE ACTUATOR #2 I
(WHEN USED)

OE523, OE738, OE282-03

OE523, OE738, OE282-03

OE282

|

1 mobuLar 1 | MODULAR |
. CABLE .- CABLE .
1 [ 1

* (PL101824) BYPASS AND * ' (PL101824) BYPASS AND .
| SLAVE INTERFACE CARD HZ000095 | | §| AVE INTERFACE CARD HZ000095 |
1 11 1
! Mt ) [

NOT USED FOR
THIS APPLICATION | |

wr Qouse
wzOor
w01 O cose
w2 or

] NOT USED FOR
|:‘ THIS APPLICATION |

f—
—_—
—
—
81
0.0.0.8] §
32| 8
f—
—
—
—r

81

Sl S

!

3lalz

252

JOB NAME
FILENAME -
~-Qrion
ZCAP-ZoneSlaveWire1B.CDR Control Systems
DATE: 08/15/2014 DRAWN BY: B. Crews
PAGE DESCRIPTION:
VAV/Zone Controller Actuator Packages
10f1
OE267 Slaved Zone Damper Wiring Details

Figure 47: Slaved Zone Wiring
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Communication Devices

Communication Devices
Diagrams
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Communication Devices

System Manager Stand-Alone Wiring

Modular System Manager SD

Back View \

_
LoEesseseseesescss ©
& |[ok
leowTaas
AT
e‘
R
e
TH- 10 s
B
b= @
[—7H .
=7
= K
a@ny
=13 9
& k
@ |
ey 4
=& &
. 3
N gz ey 1
eSB! wavacen &
reae
PR Swrrois fe ®
Ne SN 7
LN

NOTE: If Desired A Power/Comm Board As
Used With The Networked System Can Be
Installed And Wired Instead Of Using The
Pigtail Cable Wiring Shown Below. See The
Networked System Wiring Diagram For
Details.

[l
Use Supplied Modular Cable
With Stripped Ends For
Connection To Terminal Block
And Transformer

WHITE (T)

~.
~

N e
N, a N
NI J4
NI
ol
L

\
\
1

NOTE: For Stand-Alone
Installations (No CommLink
or MiniLink), All TERM
Jumpers Must Be ON.

For All Applications With
CommlLink(s) Or MiniLink(s),
All Jumpers Must Be OFF.

! 1
\ ALL ON IF .
. STAND ALONE K
\ ’
N P
‘o .

-

DRAIN WIRE (SHLD)

BLACK (R)

RED (24 VAC)

BROWN (GND)

| Controller Board

Class 2 Transformer
Rated For 6 VA Minimum

JOB NAME

FILENAME
O-ModSystemMgr-ModPigtail1E.cdr

Control Systems

DATE: 09/23/2013 | BY: S.Olson
PAGE DESCRIPTION:
OE392-12 Modular System Manager
10f1
Stand-Alone Wiring Details

Figure 48: OE392-12 Modular System Manager Stand-Alone Wiring
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Communication Devices

System Manager Modular Cable Pigtail - Wiring Detail

[ [
| S

J— =Ty [— [ T—
[T LY LYY T Y P
&[Sk

[coNTRAST
ADIUST

¥S102652 REV 1
FIC32 SYSTEM MANAGER
MADE N U

SA
WATTMASTER CONTROLS INC.

:

I
| \OE392-12 Modular System
Manager SD

Back of Front Cover

@ ©  CNIIINIIBEEEE

HZ000121
. Modular Pigtail Cable
Handy Box, Conduit, Supplied With System Manager
Fittings, Wire Nuts,
Butt Splices Etc.,

(By Others) \

2-Conductor Shielded O~ f §

- 18-Gauge 8

Communications Wire o

(¥) Mov1a

VOLTAGE

Class 2 Transformer
Rated For 6 VA Minimum
(By Others)

T

LINE VOLTAGE

X Drain Wire (Shid) Controller Board

System Manager Wiring Details For Using The Pigtail

JOB NAME
DATE: 05/18/15 By: S. Olson
FILENAME o .
rgrion
Notes: SysMgrPigtail1C.CDR Control Systems
1.) All wiring to be in accordance with local and national electrical codes
and specifications. DATE: 01/16/13 DRAWN BY: B. Crews
2.) All modular power/comm cables are to be WattMaster part PAGE DESCRIPTION:
number PCC-xx or PCCE-xx cables. OE392-12 Modular System Manager
10f1 — -
° Component Wiring Diagram

Figure 49: OE392-12 Modular System Manager SD Cable Pigtail - Wiring Detail
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Communication Devices

System Manager Networked Wiring

Modular System Manager SD

Back View \

I I IL_\
[ le - T koBeeeesccesecscse © @
® fmg 3 7o Remove SO Corg -l 3
REED ! 8 Push . Tnen Releose ONTRAST
E i ponet 0t
8 ’ |
3
@i
“ nﬁns
TR . E
G 3
-
; :
ki
 I—
®
. i —)
./. 2 .
R I
. _— ./
Ea - RS 7
R4 N
./ \.
! \ All Modular Power/Comm
! ! Cables Are To Be
! I WattMaster Part Number
\ / PCC-xx Or PCCE-xx
N 2 Cables
N, e '
NOTE: For Stand-Alone
Installations (No CommLink
or MiniLink), All TERM
Jumpers Must Be ON. Power/Comm Cables To
For All Applications With Power/Comm Distribution
CommLink(s) Or MiniLink(s), Board, MiniLink Polling Device
All Jumpers Must Be OFF. Or VAV/Zone Controllers On
Local Loop.

JOB NAME
FILENAME T ‘orion
0O-ModSystemMgr-ModConnect-1C.cdr Control Systems
DATE: 05/15/15 I BY: S.Olson
PAGE DESCRIPTION:

OE392-12 Modular System Manager
Networked Wiring Details

10f1

Figure 50: OE392-12 Modular System Manager SD Networked Wiring
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Communication Devices

Modular Service Tool Connections

Male DIN Connector

Female DIN
Connector

Typical Controller Board

rr

Connector Cable T The Modular Service Tool Can Be
Connected To A Unit Controller
Or VAV/Zone Controller By

( Plugging One End Of The
Supplied Cable Into the

Modular Service Tool DIN
Connector And The Other End
Into The DIN Connector On The
Controllers.

RS-485
Port E-BUS

Modular Service Tool SD

Be Sure The Modular Service
Tool Is Connected To The
Supplied Power Pack Or Has
Fresh Batteries Installed Before
Attempting Programming Of The
Controller. Be Sure The Power Is
Turned Off On The Modular
Service Tool Before Connecting
The Cable To The Controller.

SD Memory Card

Power On Button JOB NAME

FILENAME
G-ModServiceTool-SD-1A.cdr

-
<+~ Orion

Control System:

DATE: 05/15/15 BY: S.Olson
PAGE DESCRIPTION:
OE391-12 Modular Service Tool
Connection Diagram

lofl

Figure 51: OE391-12 - Modular Service Tool SD Connections
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System Manager TS Il to VCM-X E-BUS Controller Wiring

To T Terminal On
VCM-X Controller
To S Terminal On
VCM-X Controller
To R Terminal On
VCM-X Controller

£ _To(24VAC) .
i Transformer- 1
+~——To (24 VAC) !
'\, Transformer + .7

BLACK (R)
BARE (S)
WHITE (T)

BROWN (GND)
RED (24 VAC)

/ BROWN (GND) \
RED (24 VAC) \

24 VAC Transformer
5 VA Minimum

Line Voltage

Run 2 Conductor 20 Ga. Minimum
Cable From System Manager TS
Terminals To 24 VAC Transformer.

Run 2 Conductor Twisted Pair
WI/Shield Cable. WattMaster
WR-LL-WG-18 Cable Or
Equivalent From System
Manager TS To VCM-X
Controller

—| NOTE: Be Sure All Dip
Switches Are Off.

/_/" S

/ N

/ [TERM]

° L [ i

- 111

/ ' !

OE392-10 System Manager TS Il - Back View P LIL ;
‘\. /‘

T I s NOTE: For Stand-Alone

Installations (No CommLink
or MiniLink), Both TERM
Jumpers Must Be ON.

For All Applications With
CommlLink(s) Or MiniLink(s),
Both Jumpers Must Be OFF.

VCM-X MODULAR E-BUS CONTROLLER | AAON No.
‘Orion No-/OF332-23E-VOMXMOD-A Voriso

JOB NAME
=l scem « FILENAME 0

l©.= ———2t—1 - -Orion

& SysMgrTS-VCM-X-1A.CDR Contral Systems
DATE: 01/18/13 DRAWN BY:  B. Crews; S. Olson

OE332-23E-VCMX-MOD PAGE DESCRIPTION:
VCM-X E-BUS Controller - Front View 101 OE392-10 System Manager TS II
° VCM-X Connections & Wiring

Figure 52: OE392-10 System Manager TS Il to VCM-X E-BUS Controller Wiring
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Communication Devices
System Manager TS Il to VAV/Zone Controller Wiring

BROWN (GND)

Q)
NOTE: Be Sure All Dip
Switches Are Off.
J E|
T 0 e
s 0t - ,
mkﬂ 2 8 D
Power/Comm Pigtail Cable From 2 ] g™
VAV/Zone Controller Actuator 0: 8
Package Or Power/Comm b %
Distribution Board Z §
@@ o
S, -=
UUU I U U U O °
TS,
2 \\ //
’ N e
, | TERM N /
. e
00 OE392-10
g ! System Manager TS Il
] L] Back View
v IR|R
\ .
\, ./ |NOTE: For Stand-Alone
S Installations (No CommLink
or MiniLink), Both TERM
Jumpers Must Be ON.
For All Applications With
CommLink(s) Or MiniLink(s),
Both Jumpers Must Be OFF. JOB NAME
FILENAME o ]
- Qrion
SysMgrTS-VAV-1A.CDR Control Systems
DATE: 01/18/13 DRAWN BY: B. Crews; S. Olson
PAGE DESCRIPTION:
OE392-10 System Manager TS I
1of1 VAV/Zone Controller Connections & Wiring

Figure 53: OE392-10 System Manager TS Il to VAV/Zone Controller Wiring
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Communication Devices

CommlLink 5 Connections & Wiring

NOTE: A CommlLink Is Always Required With A Networked Multiple Loop System.
It Is Used For Alarm Callout, Remote Computer Connection, or Direct Computer
Connection To The System Is Desired. An IP Module Is Only Required If E-Mail Alarm

Notification Or Remote Computer Connection Is Required.
WARNING! If You Are Using The IP
Module With Your CommLink, Do Not .
Have Your Ethernet Connection And When Used With i
USB Connection Connected At The MiniLink, Switch Co_mnfLmk 5
Same Time. This Could Cause Should Be Set To Communications Interface
Unreliable Communications. Multiple.
10/100 Jl" a a Serial # 1
4 COMPUTER T2z 3
ETHERNET £y uss zs =5 8 E
S5z ©3 =
=0 I a
O Dpiac ETBJ %I, H H H @
ACT LNK 45100 AVER
= _M R N I 24 VAC Power
Spilgnal I_tergs ! I 18 Gauge 2 Conductor
ot require | I / With Shield (Not Included)
For CommLink-Only : See Note 1
Installatlons.x ! e ,’4“
I = L

Connect To Controller
As Required By Your
Specific System
Wiring Instructions.

USB Cable (Included).
Connect This Cable To
! Your Computer USB Port
| For Direct Connection To :
The CommLink 5. !

120 to 24 VAC Power Pack
(Included) Connect To 120/1/60

Optional - Prefabricated 10 Ft. Long CAT5 : Duplex Receptacle (By Others)

Ethernet Cable (Included With Optional OE415- !

I 02 IP Module Kit). Connect To A 10/100 Base-T H If Desired A 24 VAC Transformer (Not

i Ethernet Router On Your LAN. If A Longer : Included) Rated At 12 VA Minimum May Be
:  Ethernet Cable Is Required, You Will Need To : Used Instead Of The Supplied Power Pack.
! Obtain (From Others) And Install An Ethernet 1 Use 18 Gauge Minimum 2 Conductor Wire

I Cable Of The Required Length For Your i Between The Transformer & CommLink 5

| Installation. | Terminals

] H

: I

NOTES:

1) For Direct Connection Via USB, Your Computer Must Have An Unused USB
Port Available. Drivers For Your USB Port Are Provided On A CD Supplied With
The CommLink 5. Please Follow The Directions In The CommLink 5 Technical

Guide To Install And Configure The USB Drivers.

2) The CommLink 5 Cannot Communicate With The Control System Through lts JOB NAME
Ethernet Port And USB Port At The Same Time.
3) All Wiring Must Conform To Applicable Federal, State & Local Electrical Wiring FILENAME A A Orion
Codes. CommLink5-Setup1A.cdr Control SYS'GI‘I‘I!
DATE: 01/18/13 BY: B. Crews, S. Olson
PAGE DESCRIPTION:

OE361-13 CommLink 5
Wiring & Connection Diagram

10f1

Figure 54: OE361-13 CommLink 5 Computer Connection and Wiring
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Communication Devices

IP Module Installation Instructions

IP-Module General Installation Instructions

Installing the OE415-02 IP Module into the CommLink 5

Socket Location

Round Pin Hole Y IP Module
Pin - Typ.

IP Module (Part Of
OE415-02 IP
Module Kit). Used
When TCP/IP LAN
Or Internet
Communications
With The Control
System Is Desired.

g :m
R
N df

v (@ IP Module Installation Instructions:

NSO NN
At :
sw1 First Remove The Enclosure Screws That Hold
[SeRIeL 4 | The Top And Bottom Of The CommLink
[scen ¢ | Enclosure Together. Remove The Top Half Of
e (o] 1 The Enclosure To Access The Circuit Board And
@ IP Module Socket.
Insert The IP Module’s Guide Pins Into The
WADE IN USA Round Pin Holes On The CommLink Circuit
_ U Board As Shown. When The Pins Are Properly
J < = 0 < N Aligned, Press Down On The IP Module Firmly

To Seat It Into Its Socket.

After Making Sure The IP Module Is Firmly
Seated, Replace The CommLink Cover And
Secure The Enclosure Halves Back Together
With The Enclosure Screws That Were
Previously Removed.

Follow The Instructions In This Guide For
Installing The IP Module Software And
Configuring The IP Module For Your Control

System.
JOB NAME
FILENAME : o H
rgrion
IP-Modinstall1A.CDR Control Systems

DATE: 01/18/13 BY: S.Olson
PAGE DESCRIPTION:
CommLink 5 IP Module Installation
Wiring & Connection Diagram

10f1

Figure 55: OE415-02 IP Module Installation Instructions
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Communication Devices
On-Site Computer Connections & Wiring
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Remote Job-Site Computer Connections & Wiring
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Figure 57: Remote Job-Site Computer Connection
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USB-Link 2 Computer Connections & Wiring
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Figure 58: Computer Connections Using USB-Link 2
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VCM-X Component & Systems Wiring
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MiniLink Polling Device Wiring Using Wire Terminals

Figure 60: OE364-22 MiniLink Polling Device Wiring Using Wire Terminals
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Communication Devices

Power/Comm Board Wiring For Local Loops

WARNING!

DO NOT GROUND THE 24V TRANSFORMER Power/Comm Cable From Other Power/Comm Board

THAT IS TO BE USED WITH THE POWER/COMM ’
BOARDS. GROUNDING OF THE TRANSFORMER | e s Tho Eret Power/Comm Board On The Local Loop.
WILL DAMAGE THE POWER/COMM BOARD No Connection Is Required. See Note 2.

AND ALL BOARDS CONNECTED TO IT. A
SEPARATE TRANSFORMER MUST BE USED
FOR EACH POWER/COMM BOARD. NO

EXCEPTIONS. DO NOT CONNECT ANY OTHER Connect To Modular VAV/Zone Controller

?E\E”ggsvgglzginuqégi;g?MER USED FOR If This Is First Power/Comm Board
! On Local Loop - Otherwise No
Connection Is Required. See Note 2.
Line Voltage f ] Local LoopRS-485 "' C"g}?;i;ﬁ‘fi’”YrVui””g Is
STVAC 9600 Baud — T— T— T—>
(I SH— SH— SH— SH—>
24VAC Transformer (By Others) R— R— R— R—>
See System Configuration Installation &
Commissioning Section Of This Manual
For Detailed Sizing Information
4 Amp Slow Blow Fuse ‘\ | ——— -!!E!'I ®
(IR < d
‘@mm " H H H h
CAUTION! - neH
No MinLink PDs Can Be 5 o
Connected To The Same 0?8 —
Power/Comm Board(s) That a e RE
Are Used To Supply Power agg
And Communications For H:| é 2 E
Modular VAV/Zone 1a
Controllers And System
@ _ WWOOL‘QSEMOd é @

For Connecting Local Loop Devices
Such As Modular VAV/Zone
Controllers, System Manager(s) and
Other Power/Comm Boards. See

Note:
Diagram Shown Is For Wiring Of
Power/Comm Board When Used

| 7™ Local Loop RS-485

Page 2 Of This Drawing For Wiring 9600 Baud
When Power/Comm Board Is Used
For Connection Of MiniLink Polling
Devices On The Network Loop.
Power/Comm Cable To Other Power/Comm Board(s),
System Manager, Or Modular VAV/Zone Controllers On Local Loop Only.
JOB NAME
Notes:
1.) All wiring to be in accordance with local and national electrical codes FILENAME N ®
and specifications. ) Tk °I'I°II
O-Pwr-CommWire1A.CDR Control svs'em,

2.) All modular power/comm cables are to be WattMaster part number
PCC-xx or PQCE-xx .caples. AII other communication wiripg to be 2 DATE: 02/11/2004 DRAWN BY: B. Crews
conductor twisted pair with shield (Belden #82760 or equivalent).

PAGE DESCRIPTION:

OE365-01 Orion Power/Comm Board
Local Loop Wiring Diagram

10f2

Figure 61: OE365-01 Power/Comm Board Wiring When Used For Local Loop Devices
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Communication Devices

Power/Comm Board Wiring - When Used For Network Loop Devices

WARNING!

DO NOT GROUND THE 24V TRANSFORMER
THAT IS TO BE USED WITH THE POWER/COMM
BOARDS. GROUNDING OF THE TRANSFORMER
WILL DAMAGE THE POWER/COMM BOARD
AND ALL BOARDS CONNECTED TOIT. A
SEPARATE TRANSFORMER MUST BE USED
FOR EACH POWER/COMM BOARD. NO
EXCEPTIONS. DO NOT CONNECT ANY OTHER
DEVICES TO THE TRANSFORMER USED FOR
THE POWER/COMM BOARD!

Comm/Power Cable From Other Power/Comm

Board Used For Connecting MiniLink PDs Or Previous MiniLink
PD On Network Loop. If This Is The First Power/Comm Board
On The Network Loop, This Power/Comm Cable Connection Is
Not Required. Instead Use The 3 Pole Terminal Block
Communication Connection As Shown Below And Connect

To The CommLink. See Note 2.

Use To Connect CommLink When
This Is the First Power/Comm Board
On The Network Loop. Otherwise No

Connection Is Required. See Note 2.

All Comm Loop Wiring Is

Line Voltage Network Loop RS-485 i
192000 Baud J— Stﬂht Tﬂ
24VAC T T T T
[S— SH— SH— SH— SH—>
24VAC Transformer (By Others) R— R— R— R—>

See System Configuration Installation &
Commissioning Section Of This Manual
For Detailed Sizing Information

=N

4 Amp Slow Blow Fuse

=
wE O

NI dWWOD

N

2d
[X-T8

[

S| mm=,

CAUTION!

No Local Loop Devices
(Modular VAV/Zone
Controllers, System
Manager(s) Etc.) Can Be
Connected To The Same
Power/Comm Board(s) That
Are Used To Supply Power
And Communications For
MinLink PDs On The
Network Loop.

0°A3Y
998L0LSA
Qyvos 1sla
WWOD ® ¥3MOd

CEE) . e, EEeE . [EEe),
\@E\Fﬂ B \@E\Fﬂ ° \@E\W . \@E\FH‘“

@ _ WWOOL‘QSEMOd é @

TR
PN

Note:

Diagram Shown Is For Wiring When
Power/Comm Board Is Used For
Connection Of MiniLink Polling
Devices On The Network Loop.

For Wiring Of Local Loop Devices
Such As Modular VAV/Zone
Controllers, System Manager(s) and
Other Power/Comm Boards On The
Local Loop See Page 1 Of This
Drawing For Wiring .

"7 Network Loop RS-485
19200 Baud

Connect Power/Comm Cables To Other Power/Comm Distribution Board
Or MiniLink PDs On The Network Loop Only.

JOB NAME

Notes:

1.) All wiring to be in accordance with local and national electrical codes
and specifications.

2.) All modular power/comm cables are to be WattMaster part number
PCC-xx or PCCE-xx cables. All other communication wiring to be 2
conductor twisted pair with shield (Belden #82760 or equivalent).

FILENAME
O-Pwr-CommWire1A.CDR

[ ]
++Qrion

Control Systems

DATE: 02/11/2004 DRAWN BY: B. Crews

PAGE DESCRIPTION:
OE365-01 Orion Power/Comm Board
2of2 Network Wiring Diagram

Figure 62: OE365-01 Power/Comm Board Wiring When Used For Network Loop Devices

84 VCM-X Component & Systems Wiring



Add-On Devices

Add-On Devices Diagrams

VCM-X Component & Systems Wiring 85



Add-On Devices

Lighting Panel Wiring For Standard Lighting Contactors

Caution: If Lighting Contactor Coil Current
Draw Is More Than 2 Amps And/Or Does
Not Use A 24VAC Coil, A Pilot Duty Relay
That Has A Current Draw Of Less Than 2

Required VA For Transformer
Each Controller = 25VA Max.

See Note 1

4‘:]]]]:”:[ Line Voltage

Light Sensor (Optional)

24VAC Pilot Duty Only

24VAC

Amps @ 24VAC Must Be Used To Energize
The Lighting Contactor. A Separate
Transformer Rated For The Total Lighting =
Contactor(s)Or Pilot Relay Current Draw ®) © | |
Must Always Be Used To Power The Circuit. .
24VAC = :g.:, “ANALOG Momentary Pushbuttons
_?\E O "‘:CU; | (Optional)
—= = === 1
SND e == o— Override Circuit #1
GND O o0 2= L
. = = 3= o—¢ Override Circuit #2
Line Voltage == 4= 1
O =% 5= o
24V 6 == ©o—4 Override Circuit #3
Lighting Contactors Or O O ls:lﬂ = 7| 1
Pilot Duty Relays =" e=r 8 |EX o—e Override Circuit #4
(By Others) = =% G|l
. v OO [==[= J_o-A Override Circuit #5
Light Circuit 1 e TED CPU = =
c1 = #® ANALOG L& o—e Override Circuit #6
OUTPUTS
Light Circuit 2 q 4 FED NS '——— o4 Override Circuit #7
C = A2\
Gz
Light Circuit 3 @ —— FED s —
= 2 A
Light Circuit 4 @ S [%D & /P|N1 )
Light Circuit 5 —
: sz $—F=]) @
Light Circuit 6 =
NoEal === :
=
Light Circuit 7 m —— WE | == %H ;ﬂ
c7 =0 00 OO =) Local Loop RS-485
ole A H HHHH 'O E oINe Communications To Other
Note: Controllers On The Local
# All Circuit Board Contacts Are N.O. PR = Loop
# All Contacts Are Rated For 2 Amps @ N OE310-21-LP

# Do Not Apply Any Voltage Greater Than

\

Lighting Panel Controller

Note:

All Lighting Contactors
Must Be Wired For N.C.
Operation So That System
Fails To Lights On Mode.

_.~"" This Switch Must
4/./
P
P

R4
s

Address Switch Shown Is
Set For Address 1

Caution!

1.)24 VAC Must Be Connected So
That All Ground Wires Remain
Common.

2.)All Wiring To Be In Accordance With
Local And National Electrical Codes
and Specifications.

In The ON Position

As Shown \
The Address For Each Controller
,-/ Must Be Unique To The Other Controll
On The Local Loop

Controller Must Have Address Switch Set Between 1 And 60

Set-up, Programming And Monitoring Of The Lighting
Panel Controller Requires The Use Of A Personal
Computer And Prism Software.

These Switches Should Be ™
In The OFF Position
As Shown

!
1]

o @AM

Be

Came
el —1
aav

=

ers

Controller
Address Switch

Address Switch Shown Is
Set For Address 13

JOB NAME

FILENAME
W-LightingPnIStd1.CDR

WattMaster

C O N T R O L

3.)All Communication Wiring To Be 18
Ga. Minimum, 2 Conductor Twisted
Pair With Shield. Belden #82760 Or
Equivalent.

DATE: 05/12/04 DRAWN BY: B. Crews

4.)It Is Recommended That All PAGE DESCRIPTION:
Controllers Address Switches Are 1 OE310-21-LP Lighting Panel Controller Wiring
Set Before Installation. Using Standard Lighting Relays

Figure 63: OE310-21-LP Lighting Panel Controller Wiring
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Add-On Devices

GPC-X Controller Wiring

All Communication Loop Wiring Is OE332-23-GPCX
Straight Through GPC-X Controller
TToT,RToR, SHLD To SHLD
&

Local Loop RS-485
9600 Baud
T pe—

MAX @ 24 VAC
uc h,, Ntt‘ V .BSte! RELAY
i ComnoN
RELAY 1

Connect To
Next Device On
The Local Loop

24VAC Power
For Relay Outputs

5 Relay Outputs Are
Available On Board For
On/Off Control Of
Equipment. When
OE332-23-GPCX GPC-X CONTROLLER ReqUired 4 Additional
Relay Outputs Are
Available By Using The
Optional OE357 4 Relay
Output Expansion
Board. See Below.

RELAY 1=
RELAY2

H
.
reLava |
H
H

RELAYZ=

Mini DIN Connector
For Connection Of
Modular Service Tool

RELAY3 =
RELAY 4

RELAY4=

YVVYY ‘

RELAYS

RELAYS =

Jumpers - Typical

Analog Inputs AIN1Thru AIN7
Can Be Used For 10kOhm
Type lll Thermistor, 0-5VDC
Signal, 0-10 VDC Signal, 4-
20mA Signal Or Dry Contact

Closure Inputs. Jumpers
Must Be Set Correctly For
The Type Of Input You
Require.

LED BLINK CODES.

[NoRwAcopeRaTon | o | 1 |

1)ANALOG INPUT JUMPER SETTINGS MUST BE
SET FOR YOUR SPECIFIC INPUT DEVICE
REQUIREMENT.

2)1118 RECOUMENDED THAT YOU WRITE THE

(SHARPIE") FOR FUTURE REFERENCE.

4 VAC POWER ONLY
waRnG! poLarITy BT B OBSERED OF
THE CONTROLLER WILL BE DAMAGED

Analog Outputs AO1 & AO2 Provide (2)
0-10 VDC Outputs

GND
@:[]M]: Line Voltage
24 VAC

24 VAC Transformer
8 VA Minimum

.

Analog Input AIN6 Can Only Be Used
For Connection Of A Static Pressure
Transducer With Modular Connector

Static Pressure

Transducer Splice Wires If

Required To
Reach Sensing
Location

Warning:
24 VAC Must Be Connected So That All
Ground Wires Remain Common. Failure To

s ©
Do So Will Result In Damage To The © i @
Controller 2aunc —
oD
Connect Tubing To High Pressure ™ e(J D+ | »
Port (Bottom Tube) and Route To Static . 4 Additional
Pressure PiCkuP PrObe Located In Unit ) OE358-23-12R 12 RELAY EXPANSION MODULE :ﬂ:z: % Relay OUtpUtS
Discharge. Leave Port Marked “Lo” Open I Are Available
To Atmosphere e Rvs- s | T By Using The
Avas o o cou| (7T OE358-23-12R
¥ i) [ . 12 Relay
OE358-23-12R Output
12 Relay Output | | — e [E '\EAXparl‘s'O”
Expansion Module (e SRS (A, re D odule.
0 o - sgéJmmz o | o seruweenss L g ruvs [T
© E s o
1.)24 VAC Must Be Connected So 3.)All Communication Wiring To Be 18 JOB NAME
That All Ground Wires Remain Ga. Minimum, 2 Conductor Twisted
Common. Pair With Shield. Belden #82760 Or
i FILENAME ®
2))All Wiring To Be In Accordance With ~ -auivalent. ++OQrion
Local And National Electrical Codes 4.)It Is Recommended That All O-GPCX-CNTRLWire-1A.CDR Control Systems
and Specifications. Controllers Address Switches Are
Set Before Installation. DATE: 08/18/10 DRAWN BY: B. Crews
PAGE DESCRIPTION:
OE332-23-GPCX
10f2 GPC-X Controller

Figure 64: OE332-23-GPCX GPC-X Controller Wiring

VCM-X Component & Systems Wiring 87



Add-On Devices

GPC-X Controller - Address Switch Setting

-
This Switch Should Be ADDRESS —ADD
In The OFF Position g |
As Shown e 2
[
=1 8

=P

A

==

Controller
Address Switch

Address Switch Shown Is
Set For Address 13
The Address For Each Controller
Must Be Unique To The Other Controllers
On The Local Loop And Be Between 1 and 59

Address Switch Shown Is
Set For Address 1

OE332-23-GPCX !
GPC-X Controller !
0 !
ﬂ 47 1
ORX® .
'RS-485 COMMUNICATION LOOP. WIRE RELAY CONTACT
] e |
S Cuwwwattmastorcom ° COMMON '
ReLaY 1 {—
RELAYT= RELAY 2 = ,
ReELAY2=] RELAY 3 | ]
e ;
RELAY 5 1

OE332-23-GPCX GPC-X CONTROLLER

01+

r02-|

AALOG NPT
PR LED BLINK CODES.

|NoRmALopERATIN | o0 | 1 |

1) ANALOG INPUT JUMPER SETTINGS MUST BE
SET FOR YOUR SPECIFIC INPUT DEVICE
REQUIREMENT.

(SHARPIE") FOR FUTURE REFERENCE

24 VAC POWER ONLY
WARNING! POLARITY MUST BE OBSERVED OR
THE CONTROLLER WILL BE DAMAGED

ag|
CoEmide | (] = %
(nmu}
]| ! — — —

o O

1.)24 VAC Must Be Connected So
That All Ground Wires Remain
Common.

2.)All Wiring To Be In Accordance With
Local And National Electrical Codes
and Specifications.

3.)All Communication Wiring To Be 18
Ga. Minimum, 2 Conductor Twisted
Pair With Shield. Belden #82760 Or
Equivalent.

4.)It Is Recommended That All

Controllers Address Switches Are
Set Before Installation.

''''' I Note:

I' The Power To The Controller Must Be Removed
And Reconnected After Changing The Address

1 Switch Settings In Order For Any Changes To
Take Effect.

I

I

I

I

1

I

! Caution

I' Disconnect All Communication Loop Wiring

1 From The Controller Before Removing Power
| From The Controller. Reconnect Power And

i Then Reconnect Communication Loop Wiring.
1
I
I
I
I
1
I

JOB NAME

FILENAME

. ®
+ Qrion

0O-GPCX-CNTRLWire-1A.CDR Control Systems

DATE: 08/18/10 DRAWN BY: B. Crews

PAGE DESCRIPTION:
OE332-23-GPCX
20f2 GPC-X Controller

Figure 65: OE332-23-GPCX GPC-X Controller Addressing
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Add-On Devices

GPC-XP Controller Wiring

All Communication Loop Wiring Is OE338-23-GPC-XP —
Straight Through GPC-XP Controller | ower
For Relay Outputs
TToT,RToR, SHLD To SHLD m
Local Loop RS-485 @
9600 Baud [Er=——

\Nat‘tN\aster et

“wwwwattmaster.com

8 Relay Outputs Are Available For
On/Off Control Of Equipment
Configured For the Following:

. Not Configured

2. On Above / Off Below

On Above / On Below

Off Above / On Below

Off Above / Off Below

Follow Active Binary Input
Follow Inactive Binary Input

Connect To Next Device
On The Local Loop

N

RELAY2
OE338-23-GPC-XP RELAY3
GPC-XP CONTROLLER

Towreer]
——

CommLink Jumpers
Both On = Use On Board CommLink
Both Off - Use External CommLink

Binary Inputs BIN1Through BIN8
Configured for The Following:

vYYyYVY

RELAY 4

RELAYS

RV RLYS - RELAY 6

RLY 2| RLY 6] RELAY7

J— RLy 7] RELAYS

©ONO O AW

1. Not Used c >
2. Normally Closed Operation o » Eg”ga S;l]ae):ja:tput
2' gorrga&y bo‘)leé]- Operation o - ol = 10. Ventilation Control
5' Peah B ct)t a Olnaryd 11. Lead Relay for Lead/Lag Control
6 F(L)I|TO\;V F:eloany verride o me 12. Lag Relay for Lead/Lag Control
Analog Inputs Al1Through AI8 aves | pr— L
Conflgured For the Following: Analog Outputs AOUT1 through
1. Thermistor 10K Ohm Type IlI z ! el AOUT4 Prov@e (4) 0-10 VDC
Temperature Sensors (Fahrenheit) [~ | |To=y e | BB senmeane = Outputs Configured For The
2. Thermistor 10K Ohm Type I == ol =l R Following:
Temperature Sensors (Celsius) aslimEns [l Nl el o 1.Not Configured
3.4 - 20mA User Scaled | || B | GRS RGN IR 2. Direct Acting Floating Point
4.0 -5 vdc User Scaled m FUTURE REFERENCE 3. Reverse Acting Floating Point
5. Wall Sensor Slide Offset [ Bad] =555 | = 4. Direct Acting PID
6. Read Global Analog Broadcast from - 5. Reverse Acting PID
another Controller P
7. Communicating Temperature Sensor N~ - -
8. Communicating Humidity Sensor . AiB%EEdeSOP'Sp‘;‘t’;’:gh
9. Communicating Carbon Dioxide the Address and
Baud Rate.
Jumpers - Typical 5VDC & 24VDC
Jumpers Must Be Set Power For
Correctly For The Type Of Sensors
Input You Require.
Line Voltage
Warnine: 9 ™. EBC E-BUS Cable
arning: 24 VAC Connect to
24 VAC Must Be Connected So That All Transformer Communicating Sensor
Ground Wires Remain Common. Failure To 8 VA *
Do So Will Result In Damage To The Minimum c %JtSBccablet i
Controller Connect to Computer wi
Prism Il Software Installed For
Stand-Alone Programming
NOTES:
1.)24 VAC Must Be Connected So 3.)All Communication Wiring To Be 18
That All Ground Wires Remain Ga. Minimum, 2 Conductor Twisted
Common. Pair With Shield. Belden #82760 Or
2.)All Wiring To Be In Accordance With ~ Cavivalent.
Local And National Electrical Codes 4.)It Is Recommended That The
and Specifications. Address Switch Is Set Before
Installation.

JOB NAME
FILENAME ]

: - Qrion
GPCXP-CNTRLWire-1A.CDR Control Systems
DATE: 12/27/12 DRAWN BY: S. Olson

PAGE DESCRIPTION:
OE332-23-GPC-XP
1of1 GPC-XP Controller Wiring

Figure 66: OE332-23-GPCXP GPC-XP Controller Wiring
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Add-On Devices

GPC-XP Controller Addressing & Baud Rate Selection

Caution:

Disconnect All Communication Loop Wiring From The
Controller Before Removing Power From The Controller.
Reconnect Power And Then Reconnect Communication
Loop Wiring.

Note:

The Power To The Controller Must Be Removed And
Reconnected After Changing The Address Switch
Settings In Order For Any Changes To Take Effect.

OE338-23-GPC-XP
GPC-XP Controller

A

BAUD RATE SELECTION

Baud | Switch 7| Switch 8| Communication Setting

. e e 9600 OFF OFF CommlLink IV
er | i i
ster [ 57600 | OFF ON | CommLink 5 & Stand Alone
‘ OE338-23-GPC-XP RELAY S H —

GPC-XP CONTROLLER

Ol o

s
= | i
o T ] Address 1 @ 9600 Baud Address 5 @ 57,600 Baud
s ] ADD—> ADD—>
Cme— 1 Camet—1
e 2 e 2
4 Camel—4
el 8 el 8
m < — 16 <« — 16
noe [royTY— B Oe}— 32 gl 32
J“’V‘Pf"f LE0 NAME m suusz
B <+ Baud 1 < — Baud 1

1) ANALOG INPUT JUMPER SETTINGS MUST BE
SET FOR YOUR SPECIFIC INPUT DEVICE
REQUIRENENT.

2 IT1S RECOMMENDED THAT YOU WRITE THE
DESCRIPTION OF THE INPUT. ANDIOR.
QUTPUTS YOU ARE CONNEGTING TO THE
CONTROLLER IN THE BOXES PROVIDED ABOVE
USING A PERMANENT MARKER (SHARPIE) FOR
FUTURE REFERENCE.

Voo
ouTPUTS 26 VAC POWER ONLY
MU

Controller

Address Switch

Address Switch Shown Is Address Switch Shown Is
Set For Address 1 Set For Address 13

The Address For Each Controller
Must Be Unique To The Other Controllers
On The Local Loop And Be Between 1 and 59

1
1
1
1
1
|
|
|
|
|
|
|
I
|
!
! B¢ Baud 0 < Baud 0
1
1
1
1
1
!
|
|
|
|
|
|
I
I
I

JOB NAME

FILENAME

[ ]
++Qrion

GPCXP-AddressSwitchSet-1A.CDR Control Systems

DATE: 12/27/12 | DRAWN BY: S. Olson
PAGE DESCRIPTION:
OE332-23-GPC-XP
GPC-XP Controller Address & Baud Rate

10f1

Figure 67: OE332-23-GPCXP GPC-XP Controller Addressing & Baud Rate Selection
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Add-On Devices

GPC-XP Controller On-Board CommLink Setting

FUTURE REFERENCE.

Both Jumpers OFF

=1 x| [ONBOARD
COMMLINK
NM|®| [CONNECT

—

24 VAC POWER ONLY
WARNING! POLARITY MUS'
o | Or THE ConTROLLER WL

Caution:
Disconnect All Communication Loop Wiring From The
Controller Before Removing Power From The Controller.
Reconnect Power And Then Reconnect Communication
Loop Wiring.
OE338-23-GPC-XP
GPC-XP Controller
Note:
The Power To The Controller Must Be Removed And
Reconnected After Changing The Address Switch @
Settings In Order For Any Changes To Take Effect. =
WattMastel oyl =0
e e o e ekt ket ko h m h m h m h m  m  —  —  — — — —r — — — w om ReLav2 H ] i [mma]
| 1 OE338-23-GPC-XP RELAY3 E it oo
. . GPC-XP CONTROLLER
I I common e
i ON-BOARD COMMLINK SETTING . weLavs ] [hes
[ [ werave Hi-] sizait
! Jumper 1 Jumper 2 Setting I e p—
| - | common ' o=
i ON ON Use On-Board CommLink ! 00
1 o ]
I OFF OFF Use External CommLink i n=d
i . ::; :;: o _sERlAL«
| Ao -
I i e
! i S| e
I Both Jumpers ON I =GN
I i (Sas|
i ON BOARD i e || e T
i COMMLINK | e | S
i CONNECT -
! 1
! i
! i
! i
! i
! i
! i

JOB NAME

FILENAME
GPCXP-CommLinkSwitchSet-1A.CDR

[ ]
rrgrion

Control Systems
DATE: 12/27/12 | DRAWN BY: S. Olson

PAGE DESCRIPTION:

OE332-23-GPC-XP

1of1 GPC-XP CommlLink Setting

Figure 68: OE332-23-GPCXP GPC-XP Controller On-Board CommLink Setting
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Add-On Devices

GBD-X Controller - CO, Applications Wiring

Connect The GBD-X
To The Same Local

Communications Loop Note:
As The Controller All Relay Contacts
That Will Be Are N.O. & Rated
Receiving the GBD-X For 1 Amps
Broadcast Maximum @ 24VAC
@ I=—ewp
TP IOR X|® Available Relay #1
T 24 VAC Output
Erigomenieon s | s comer Closes On Rise
MAX @24 VAC --RELAV Above Minimum
WattMaster !
s ) S o N T Ree =g RELAY - - CO, Setpoint
Communications Wire www.wattmaster.com COMMON 2
Must Be 2 Conductor RELAY 1 = ON ABOVE CO, LOW LEVEL :z::; E: k 24 VAC Pilot Duty
-Srvl'\:'lsrsdBPalcljr W2ﬁ22760 RELAY 2 = ON ABOVE CO, HIGH LEVEL +em Relay (By Others)
Orlquivaeler?tn RELAY 3 = NOT USED
All Wiring Must Be RELAY 4 = NOTUSED F -+
Straight Through, T=1) || JRELAY 5= NOT USED F 1
R TOgR, TTo TgAnd m @
SHLD To SHLD. OE332-23-GBDX GBD-X CONTROLLER
Ann=| |
“’:} } 24 VAC Pilot Duty
A= Relay (By Others)
Al = |
s Als = | _| I_
A= |
A01= 0-10 VDC MODULATING OUTPUT SIGNAL BASED ON CO, @
1 LEVEL BETWEEN LOW & HIGH SETPOINTS u
A02 = 0-VDC OUTPUT SIGNAL WHEN BELOW LOW CO, SETPOINT
10-VDC OUTPUT SIGNAL WHEN ABOVE LOW CO, SETPOINT
ANQEL“:K?GTN‘ENSZM LED BLINK GoDES Available Relay #2
[=l=] e LED NAME s | STATUS1 | STATUS2 24 VVAC Output
ANALTE -] an Z,;SV [NORMAL OPERATION \—\ [ Closes On F\E)ise
= A2 E?E;‘A NOTES: Above Ma?(imum
Avaiabio Inpus| | EE LT e e CO. Setpont
or Connection _ e e
ofCO,Sensor | | _ B | assmrumennmamene
4-20mA Signal w B | S BONES PROVIDED ABOVE USNGA
See Page 2 For gn ::;w ;é&gggﬁg MARKER (SHARPIE®) FOR FUTURE
Detailed CO, o
Sensor Wiring e s
[l e
[=[=] 0-5v GND
WARNING! POLARITY MU% H 24VAC
THE CONTROLLER WILL BE DAMAGED 1
Available J I ViatasterLavel |
0-10 VDC
Proportional - - - - ; T
Output Signal
Available ;
10 VDC Fixed Line Voltage
Output Signal 24 VAC Transformer
OE332-23-GBDX 8 VA Minimum
GBD-X Device Wiring
i i
When Used For CO, Applications
Notes:
1.) The GBD-X Can Either Be Used 3.) Set-up, Programming And
With CO2 Sensors Or Space Monitoring Of The GBD-X JOB NAME
Temperature Sensors But Not Controller Requires The Use Of A
Both On The Same GBD-X Personal Computer And Prism
Controller. Up to 2 GBD Software.
Controllers Can Be Located On FILENAME
Each Local Loop. 4.) All Wiring To Be In Accordance OE332-23-GBDX-Wire1A.CDR
2.) 24 VAC Must Be C ted With Local And National Electrical
g ust Be Lonnecte Codes And Specifications. . .
So That All Ground Wires P DATE: 06/10/10 DRAWN BY: B. CREWS
Remain Common. PAGE DESCRIPTION:
10f5 OE332-23- GBDX Controller
GBD-X Wiring

Figure 69: OE332-23-GBDX GBD-X Controller Wiring CO, Applications
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Add-On Devices

GBD-X Controller - CO, Applications Wiring (Cont’d)

The Jumper For The Analog Input That
Each CO, Sensor Is Connected To Must
Be Set For 4-20mA As Shown For Proper

Operation Of The GBD-X Controller\

AUX_VOUT
I —

10-VDC

AO1 = 0-10 VDC MODULATING OUTPUT SIGNAL BASED ON CO;
LEVEL BETWEEN LOW & HIGH SETPOINTS
AO2 = 0-VDC OUTPUT SIGNAL WHEN BELOW LOW CO, SETPOINT

ANALOG INPUT

Up to (6) CO, Sensors Can Be
Used On The GBD-X. They Can
Be Wired To AIN1, AIN2, AIN3,
AIN4, AIN5 And AIN7 As
Desired. Only 4-20mA CO,
Sensor(s) May Be Used.

NOTES:

REQUIREMENT.

REFERENCE.

WallMaster Label
#LB102059
Rev. 1A

UTPUT SIGNAL WHEN ABOVE LOW CO, SETPOINT o
LED BLINK CODES %
8
LED NaWE - [ sTATUSH | STATUS2 5
© >
|NORMAL OPERATION [ o | 1+ ] (0]
1S [0}
65§ £
1.) ANALOG INPUT JUMPER SETTINGS MUST BE Y= 2 -
SET FOR YOUR SPECIFIC INPUT DEVICE 2 g
© .
2.) IT IS RECOMMENDED THAT YOU WRITE THE l_ 2
DESCRIPTION OF THE INPUTS YOU ARE
CONNECTING TO THE GBD-X CONTROLLER IN O <
THE BOXES PROVIDED ABOVE USING A < >
PERMANENT MARKER (SHARPIE") FOR FUTURE > [ee)
<
N
24 VAC POWER ONLY ol | T H
WARNING! POLARITY MUST BE OBSERVED OR
THE CONTROLLER WILL BE DAMAGED E
=]
L ! L ! SERIAL #
c19
4 ©
N
- @ EN
Warning: % )<>
24 VAC Must Be Connected So That All Ground e

Wires Remain Common. Failure To Do So Will
Result In Damage To The Controllers.

Notes:

1.) The GBD-X Can Either Be Used
With CO2 Sensors Or Space
Temperature Sensors But Not
Both On The Same GBD-X
Controller. Up to 2 GBD
Controllers Can Be Located On
Each Local Loop.

2.) 24 VAC Must Be Connected
So That All Ground Wires
Remain Common.

Typical Wiring
Shown For Input
Al1. Wiring For | OE255 or OE256
Other Inputs Is CO. Sensor
Identical. 2 .
(4-20mA Signal)
L: Pin Designations
S 1.- Not Used
: @ S 2 -N:l UZZG
@ 3. Relay Norm Open
S |4. Relay Common
@ 5. Relay Norm Closed
S 6. 4-20mA Output
S 7. Signal Ground
f S 8. 0-10V Output
@ :Pgsgnalions Q H
S 1. AC+/DC+
. 2. AC/GND
: I —
GND
N
| 24VAC |g
C
OE332-23-GBDX

GBD-X Device Wiring
When Used For CO, Applications

3.) Set-up, Programming And

Monitoring Of The GBD-X

Controller Requires The Use Of A

Personal Computer And Prism
Software.

4.) All Wiring To Be In Accordance
With Local And National Electrical

Codes And Specifications.

JOB NAME

FILENAME

OE332-23-GBDX-Wire1A.CDR

DATE: 06/10/10

DRAWN BY: B.CREWS

PAGE DESCRIPTION:
20f5 OE332-23- GBDX Controller
GBD-X Wiring

Figure 70: OE332-23-GBDX GBD-X Controller Wiring CO,, Applications
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Add-On Devices
GBD-X Controller - Space Temp. Sensor Averaging Wiring

Connect The GBD-X
To The Same Local
Communications Loop
As The Controller
That Will Be
Receiving the GBD-X
Broadcast

5

E DR X|©®

2

ATTMASTER CONTROLS]
RS-485 COMMUNICATION LOOP. WIRE RELAY CONTACT YS102104 REV_5A]
“R"TO “R", “T" TO “T" “SHLD" TO “SHLD" RATING IS 1 AMP
MAX @ 24 VAC RELAY
WattMaster
RELAY
Communications Wire € Cwwwwattmestercom - COMMON LY comw |
MU.St Be 2 lcoanCtor RELAY 1= ON ABOVE CO, LOW LEVEL :Et::; : 'L
TW.ISted Palr Wlth RELAY 2 = ON ABOVE CO, HIGH LEVEL 'Lm
Shield, 'Belden #82760 RELAY3 - NOT USED
Or EqU|Va|ent. RELAY 4 = NOT USED 'L
All Wiring Must Be = L
Straight Through, RELAYS = NOTUSED =
RToR, TTo T And

SHLD To SHLD. OE332-23-GBDX GBD-X CONTROLLER

Ann=|

|
A= |
Al3 =‘ ‘
Al |
v Als = ]
ar- | |
- AO1= 0-10 VDC MODULATING OUTPUT SIGNAL BASED ON CO,

Available Inputs
For Connection of
Space Temperature

LEVEL BETWEEN LOW & HIGH SETPOINTS
A02 = 0-VDC OUTPUT SIGNAL WHEN BELOW LOW CO, SETPOINT
10-VDC OUTPUT SIGNAL WHEN ABOVE_LOW CO, SETPOINT

ANALOG INPUT

Sensors. See Page SETTINGS LDILINELD
4 For Detailed COREY [l c0 e m— statusz
Space Temperature an g;gv [NORMALOPERATION | o | 1 |
Sensor Wiring " ﬁg ] wores
[=l®] osv 1.) ANALOG INPUT JUMPER SETTINGS MUST BE
o SET FOR YOUR SPECIFIC INPUT DEVICE
o (2181 £20m REQUIREMENT.
EE g ;?/ 2.) IT IS RECOMMENDED THAT YOU WRITE THE
[=]=] THeRM DESCRIPTION OF THE INPUTS YOU ARE
Al [=[m] +-20ma CONNECTING TO THE GBD-X CONTROLLER IN
[ala] o-tov THE BOXES PROVIDED ABOVE USING A
(zla] osv PERMANENT MARKER (SHARPIE") FOR FUTURE
I:,i::: REFERENCE
[ela] oov
[u[=] 0-5v
[=]®] tHERM
AT [=[®] 4-20ma ~
— R [ GND
, 24 VAC POWER ONLY J:‘ IZW 24VAC
— ANRE Sonrotter ik se omunces ) || (1| OB
Waasrer oo =
I e | =
—
[ cis
4 ©
Line Voltage
24 VAC Transformer
8 VA Minimum
OE332-23-GBDX
GBD-X Device Wiring
When Used For Space Temperature Sensor Applications
Notes:
1.) The GBD-X Can Either Be Used 3.) Set-up, Programming And
With CO2 Sensors Or Space Monitoring Of The GBD-X JOB NAME
Temperature Sensors But Not Controller Requires The Use Of A
Both On The Same GBD-X Personal Computer And Prism
Controller. Up to 2 GBD Software.
Controllers Can Be Located On FILENAME
Each Local Loop. 4.) All Wiring To Be In Accordance OE332-23-GBDX-Wire1A.CDR
2.) 24 VAC Must Be C ted With Local And National Electrical
. ust Be Lonnecte Codes And Specifications. . .
So That All Ground Wires P DATE: 06/10/10 DRAWN BY: B. CREWS
Remain Common. PAGE DESCRIPTION:
30f5 OE332-23- GBDX Controller
GBD-X Wiring

Figure 71: OE332-23-GBDX GBD-X Controller Wiring- Space Temperature Sensor Averaging
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Add-On Devices

GBD-X Controller - Space Temp. Sensor Averaging Wiring (Cont’d)

The Jumper For The Analog Input
That Each Space Temperature _ ‘““E:é’m
Sensor Is Connected To Must Be Set AO2 = 0-VDC OUTPUT SIGNAL WHEN BELOW LOW CO, SETPOINT
For Thermlstor AS Shown FOI’ Proper 10-VDC OUTPUT SIGNAL WHEN ABOVE LOW CO, SETPOINT )
Operation Of The GBD-X Controller.\ SETTNGS (DTG g
[EfE] e LED NAME el STATUS2 . e
‘" felal o0 |NORMAL OPERATION [ o | 1] Q >
. [5[8] e £ IS 2
an [l azoma NOTES: o5 =
UW 1.) ANALOG INPUT JUMPER SETTINGS MUST BE “U-') E -l
[@[8] THERM SET FOR YOUR SPECIFIC INPUT DEVICE c.=
Typical Wiring ol | meeen GE
yp [=[®] osv 2.) IT IS RECOMMENDED THAT YOU WRITE THE ‘l__ §
Shown For |anlt [B]] THERM DESCRIPTION OF THE INPUTS YOU ARE [=ic 40
- atg [2]] a-z0ma CONNECTING TO THE GBD-X CONTROLLER IN m o<
Al1. W|r|ng For [sa o-1ov THE BOXES PROVIDED ABOVE USING A 3 >
Other Inputs Is e [ EESAANENT MARRER A o e B S
. g s ffel <
Identical. EE & Alo
= o B z|<
EE b olz
(=] N
El 24 VAC POWER ONLY | —
- T AT e |
W= EE
e = || L | n
COEm [ : ; : ; : ;
o ©
Warning:
24 VAC Must Be Connected So That All Ground
Wires Remain Common. Failure To Do So Will
Result In Damage To The Controllers.
OE210 Space Temperature Sensor
Y
O
TMP
@
GND [
@
Up to (6) Space Temperature
Sensors Can Be Used On The
GBD-X. They Can Be Wired To
AIN1, AIN2, AIN3, AIN4, AIN5 O
And AIN7 As Desired.
-
OE331-21-AVG
GBD Device Wiring
When Used For Space Temperature Sensor Averaging Applications
Notes:
1.) The GBD-X Can Either Be Used 3.) Set-up, Programming And
With CO2 Sensors Or Space Monitoring Of The GBD-X JOB NAME
Temperature Sensors But Not Controller Requires The Use Of A
Both On The Same GBD-X Personal Computer And Prism
Controller. Up to 2 GBD Software.
Controllers Can Be Located On FILENAME
Each Local Loop. 4.) All Wiring To Be In Accordance OE332-23-GBDX-Wire 1A.CDR
With Local And National Electrical
2) 24 VAC Nust Be Connected Codes And Specifications. DATE: 06/10/10 DRAWN BY: B.CREWS
Remain Common. PAGE DESCRIPTION:
4of5 OE332-23- GBDX Controller
GBD-X Wiring

Figure 72: OE332-23-GBDX GBD-X Controller Wiring- Space Temperature Sensor Averaging
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Add-On Devices

GBD-X Controller Address Switch Setting

o o e e h mm t s h m h s st t ekt k= . —t o —— — "

This Switch Should Be ADDRESS —ADD
In The OFF Position
As Shown

—1

LT,

Note:

The Power To The Controller Must Be Removed And
Reconnected After Changing The Address Switch
Settings In Order For Any Changes To Take Effect.

Controller
Address Switch
Address Switch Shown Is Address Switch Shown Is
Set For Address 1 Set For Address 13
The Address For Each Controller
Must Be Unique To The Other Controllers
On The Local Loop And Be Between 1 and 60

Caution

Disconnect All Communication Loop Wiring From The
Controller Before Removing Power From The Controller.
Reconnect Power And Then Reconnect Communication

gty gt et A —_ .
=:Z: Loop Wiring.
-. -
-
-
~
—_—— = -
|
- AO1 = 0-10 VDC MODULATING OUTPUT SIGNAL BASED ON CO; ADDRESS
LEVEL BETWEEN LOW & HIGH SETPOINTS =

AO2 = 0-VDC OUTPUT SIGNAL WHEN BELOW LOW CO, SETPOINT
10-VDC OUTPUT SIGNAL WHEN ABOVE LOW CO, SETPOINT
ANALOG INPUT

JUMPER LED BLINK CODES
SETTINGS
e | T —
" -20m
“ fefz] oo [NORMAL OPERATION o 1

vz [gfe] sz NOTES:
(als] oo 1.) ANALOG INPUT JUMPER SETTINGS MUST BE
[8]8] e SET FOR YOUR SPECIFIC INPUT DEVICE
[ [a] 4-zoma REQUIREMENT.
A3 [am] 0-1ov.
(al] osv 2.) IT IS RECOMMENDED THAT YOU WRITE THE
DESCRIPTION OF THE INPUTS YOU ARE
CONNECTING TO THE GBD-X CONTROLLER IN
THE BOXES PROVIDED ABOVE USING A
PERMANENT MARKER (SHARPIE®) FOR FUTURE
REFERENCE.

24 VAC POWER ONLY
WARNING! POLARITY MUST BE OBSERVED OR
THE CONTROLLER WILL BE DAMAGED
fatiMaster Label
#LB102059

L Row. 1A
[ e
&
OE331-21-AVG
GBD Device Wiring
Address Switch Setting Information

Notes:
1.) The GBD-X Can Either Be Used 3.) Set-up, Programming And

With CO2 Sensors Or Space Monitoring Of The GBD-X JOB NAME

Temperature Sensors But Not Controller Requires The Use Of A

Both On The Same GBD-X Personal Computer And Prism

Controller. Up to 2 GBD Software.

Controllers Can Be Located On FILENAME

Each Local Loop. 4.) All Wiring To Be In Accordance OE332-23-GBDX-Wire 1A.CDR
2.) 24 VAC Must Be C ted With Local And National Electrical

g ust be Lonnecte Codes And Specifications. . :

So That All Ground Wires P DATE: 06/10/10 DRAWN BY: B.CREWS
Remain Common. PAGE DESCRIPTION:
50f5 OE332-23- GBDX Controller
GBD-X Wiring

Figure 73: OE332-23-GBDX GBD-X Controller Addressing
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Module Wiring & Connections

Module Wiring
& Connections
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Module Wiring & Connections
HP1C Module Wiring When Used With The VCM-X E-BUS

NOTE: ALL RELAY OUTPUTS
ARE NORMALLY OPEN AND
RATED FOR 24 VAC POWER
ONLY - 1 AMP MAXIMUM LOAD
OE370-23-HP1C 24 VAC ONLY
:I CONDENSER A ENABLE
One Condenser _JREVERSING VALVE A ENABLE
Head Pressure Module HVAC UNIT CONNECTION
Head Pressure o
Transducers . | Condenser
HARRs© Signal A
RD @ he, oL |—R1¥L—E§@Egm .
22 REV.VV.ENABLE H —ref| | T ED| [T H
WH ey o3 +
Eﬂm BK 828 woruseoHi—w o e R2
322 NoT usen H —re| | EEIE8) (T CoM
RD “E7 Retay coumon b m| 1) COMM
Eﬂm WH One Condenser Head Pressure Module |  AAON No.: - [T
BK Orion No.:0E370-23-HP1C R74860 4
0 oo se—or | |5
WH T T E‘% L
oK GND rzmsuucsuu Sono.FAN | Condenser Fan
- w1 e, e —— ECM Motor
GND "TRANSDUCER #2
WH YELLOW
Eﬂﬁ-( BK WL o BLUE +24 OUT | Duty Cycle
GND T ransbuceR # 3 aTY of sevsoRS MSTALED O +24 Volts
A4 hﬁ
o — Bo
Set ADDRESS Dip AR T T |—— :
Switch 1 to ON for m-coe e ] ¢ i
Water Cooled or to OFF BIN3 NoTUSED
for mir Sooled. o [ | I
Currently showing OFF e .
for Air Cooled.

OPTIONS Dip Switch Setting
Not Required When
Connected To

Set ADDRESS Dip
Switch 2 to OFF on all

communicating VCM-X Modular E-BUS or
applications unless it is VCM-X WSHP E-BUS
intended to be the
Second Head Pressure | WARNING!! Observe Controller
Module on a system. If Polarity! All_boards
set to ON, it will not must be wired with
communicate. Currently GND-to-GND and 24 24 VAC Trgnsformer
showing OFF. VAC-to-24 VAC. 3 VA Minimum
\L
Connect To Other
SetADDRESS Dip ~ WattMaster-Approved HSSC Cable HSSC Cable
Switch 4 to OFF to E-BUS Expansion Connect To VCM-X E-BUS
make reversing valve Module(s) Controller or VCM-X WSHP E-BUS
"ON to Heat / OFF to Controller

Cool” Set to ON to
make reversing valve
“ON to Cool / OFF to

Heat. Currently
showing OFF.

Wiring For One Condenser Head Pressure Module
When Used With Orion VCM-X E-BUS Controller

JOB NAME
FILENAME , o
~+~Qrion
HP1C-1A.CDR Control Systems
DATE: 06/04/15 DRAWN BY: S. Olson
PAGE DESCRIPTION:

1 AAON One Condenser Head Pressure Wiring

When Used With Orion VCM-X E-BUS Controller

Figure 74: OE370-23-HP1C One Condenser Head Pressure Module to VCM-X E-BUS Controller Wiring
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Module Wiring & Connections

HP2C2 Controller Wiring When Used With The VCM-X E-BUS

NOTE: ALL RELAY OUTPUTS
ARE NORMALLY OPEN AND
RATED FOR 24 VAC POWER
ONLY - 1 AMP MAXIMUM LOAD

24 VAC ONLY
{_JCONDENSER A ENABLE
—IREVERSING VALVE AENABLE
OE370-23-HP2C2 — | |CONDENSER B ENABLE
Two Condenser [ JREVERSING VALVE B ENABLE
Head Pressure Il Module
Condenser
Head Pressure o Signal A
Transducers . =) R
o) e o
. W ‘ T . mmmmmkm¥‘ gBeEE | a com
@H SIG =mu] — 2 Rev v aenaBLE [ F—re i fcu =] 2
m god mn Condenser
BK S¢ GNDJ_|=) S22 oy s 1 RS Signal B
—— g3 i R4
RD bl S E2”  peiay comvonl__g oMM
WH SI6 od G| | N Two Condenser Head Pressure Il Module | AAON No.: - *
BK GND = Orion No.:0E370-23-HP2C2 V20660 CcoM
e — P e
WH . SIG sic1 L BReSsure ao— o
ok S onp] (o [ | e 0 T Condenser Fan A
w — B COND. FANG — A ECM Motor
=D W L e COND. FAN B —— iz~ oto
GND "TRANSDUCER #2
WH Z>_SIG o YELLOW Duty Cycle
Eﬂm BK {_ GND 152;‘};5’;25%[ e nane et [ sAT BLUE +24 OUT 424 Vot
GND TRANSDUCER #3 BLINKS QTY. OF SENSORS INSTALLED. olts
B2 w YELLOW
v — B
- - SIG 4—= PRESSURE WormceLus ] BLUE +24 OUT Condenser Fan B
Set ADDRESS Dip Switch 1 to ON for Water ‘v\"}wwswm # Vo sensons oerecre 7 ECM Motor
Cooled or to OFF for Air Cooled. Currently —cono aewaie weur | R 2
showing OFF for Air Cooled. s BIN 1= CONO B ENABLE INPUT —CO Duty Cycle
0N — ColvioN
\‘i =j o O +24 Volts
Set ADDRESS Dip Switch 2 to OFF on all ‘_f : \ | ;
communicating applications unless it is B
intended to be the Second Head Pressure . . .
Module on a system. If set to ON, it will not OPTION.S Dip Switch Setting
communicate. Currently showing OFF. Not Required When Connected
To VCM-X E-BUS

Set ADDRESS Dip Switch 3 to ON to
disable Circuit B alarms when only one
Condenser is Used. Currently showing OFF.

Line Voltag

Set ADDRESS Dip Switch 4 to OFF to make
reversing valve "ON to Heat / OFF to Cool.”
Set to ON to make reversing valve “ON to
Cool / OFF to Heat.” Currently showing OFF.

24 VAC Transformer

3 VA Minimum
. SE=
Connect To Other HSSC Cable HSSC Cable
WattMaster-Approved Connect To
E-BUS Expansion VCM-X E-BUS

Module(s)

WARNING!! Observe
Polarity! All_boards must
be wired with GND-to-
GND and 24 VAC-to-24
VAC.

Wiring For Two Condenser Head Pressure Module When Used With Orion VCM-X E-BUS Controller

JOB NAME
FILENAME o [
-+ Orion
HP2C2-1A.CDR Control Systems
DATE: 06/05/15 DRAWN BY: S. Olson
PAGE DESCRIPTION:

Two Condenser Head Pressure Module Wiring
When Used With Orion VCM-X E-BUS Controller

1

Figure 75: OE370-23-HP2C2 Two Condenser Head Pressure Module to VCM-X E-BUS Controller Wiring
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Module Wiring & Connections

Full Digital Module Wiring When Used With The VCM-X E-BUS

OE370-23-FD-A
Full Digital Module

@)

@ R12 RS53 @
e \)~ 20008
RELAY CONTACT RATING = 2
- COMP. A1 ENABLE — F—R1 ® R [TT]
0 (11) ) COMP. A2 ENABLE |—| —R2 mE| [T
=D ,
mg &= AR or.on COMP. B1 ENABLE |- —R3 Ii&l 0
T Control Systems COMP. B2 ENABLE —Rr4
OIO|ev wmeroncontlscom RELAY COMMON RC jole [nma
ez [E=D Full Digital Module . = o
g tiL| | orion No.: OE370-23-FD-A AAON No.:R74870 2 L
= = DIGITAL COMP. A1,A2, B1, B2 K
I COMPRESSOR A1 STAGE 1- COMP.A1/B1 — AO1 u
|fesv 15V NOT USED STAGE 2 - COMP.A2/B2 — AO2 i [ANALOG] -
SIG 1—— COPELAND CNTRLR P6 |LueCONNECTTO CNTLR C2TERN. _{ 0o
o GND —— COPELAND CNTRLR P5 PP—
0od COMPRESSOR AZ [Py —— —
T 45V — NOT USED OFF MoDE 1 =g
e SIG 2—— COPELAND CNTRLR P6 | (oo 2
GND —— COPELAND CNTRLR P5 | [qear s
o0 ) DERUMIDIFY : o0
i COMPRESSOR B1 DEFROST 5
o B B sv —NoTusep Le NAWE | ALARM pug|
T R7(H| J| SIG 3——COPELAND CNTRLRP6 | [NorrosLems o -
O 3| J| GNP ——COPELAND CNTRLRP5 | [Lowsucrion . comp. At 1 Uﬁ 0=
LowsucTIoNPR.cowp.Az_| 2
= el [[COMPRESSOR B2] LOW SUCTION PR. COMP. B1 3 J@ Pz
S § +sv. ——NOT USED Low SUCTION PR CoMP.B2 | 4 w2
R2 SIG 4 —— COPELAND CNTRLR P6 | [Pr.sensor A1 No DeTEGT s
pug| Re GND ——COPELAND CNTRLR P5 | [r_sensor a2 o oerect . &
R2! PR, SENSOR B1 NO DETECT 7 = |3
1 R2 g:: ;} NOT USED PR. SENSOR B2 NO DETECT - s — g WARNING!!
Loul 2 Ob. Polarity! All board
Bl .con Z ¢ serve Polarity! oards
= T e Al ired wi
Connector 2064 | Gonnector L 3 O Ellamn must be wired with GND-to-
8 & RevD = 2) R29CD Eem
— = = - - =’/ ) ses5 nem| | GND and 24 VAC-to-24 VAC.
= =) Failure to observe polarity
B
I could result in damage to the
©| | boards.

Line Voltage

24 VAC Transformer

3 VA Minimum
Connect To Other
WattMaster-Approved HSSC Cable
E-BUS Expansion HSSC Cable Connect To VCM-X
Module(s) E-BUS

Wiring For Full Digital Module When Used With Orion VCM-X E-BUS Controller

JOB NAME
FILENAME PR orion
FullDigital-1A.CDR Control svﬂems
DATE: 06/05/15 DRAWN BY: S. Olson
PAGE DESCRIPTION:

Full Digital Module Wiring
When Used With Orion VCM-X E-BUS Controller

1

Figure 76: OE370-23-FD-A Full Digital Module to VCM-X E-BUS Controller Wiring
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Module Wiring & Connections

Dual Digital Wiring When Used With The VCM-X E-BUS

OE370-23-DD-C
Dual Digital Module

O

L ] [ ]

R12 RS3
58650
RELAY CONTACT RATING B
IS 1 AMP MAX @ 24 VAC
R1
COMP. A1 ENABLE }—R1 T BD
el COMP. A2 ENABLE [ —R2 [ica]
L 7éol‘lol‘ COMP. B1 ENABLE |—| —R3 [ ]za)
Control Systems COMP. B2 ENABLE |—| —R4 ER
wnewarioncontlnom LAY GOMMON RC (1)
Dual Digital Module " R a
Orion No.: OE370-23-DD-C AAON Coil No.:30311 2 —
DIGITAL COMP. A1 & B1 ¥
CIRCUIT A - COMP. A1 — AO1 B
45V NOT USED CIRCUIT B - COMP. B1 — AO2 e
SIG 1 —— COPELAND CNTRLR P6 CONNECT TO CNTLR C2 TERM. =
‘GND —— COPELAND CNTRLR P5 52
[Ao2]
LED BLINK CODES
+5V_—— NOT USED 0
SIG 2—— NOT USED LED NAVE sTaT
GND —— NOT USED OFF MODE. "
Goo 7 Bmg|
HEAT 3
+5V NOT USED DEHUMIDIFY ) pwss] | (1T
SIG 3 ——COPELAND CNTRLR P6 | [perrosT 5 70
GND ——COPELAND CNTRLR P5 | [pysyweray prppeny § 5 =
[THESE TERMINALS NOT USED] || no prosLews * I3 Ewmzn || [T
4V — NOTUSED Low suction pr.cowp AT |1 2
SIG 4 — NOT USED LowsucTion PR.cowp.81 |3 swe
GND ——NOT USED PR. SENSOR A1 NO DETECT 5
PR. SENSOR BT NO DETECT 7 \5 %
BIN 1 B =
R BIN z} NOT USED = ‘C- )
COM < [eee] =)@
J — z =
S_oftware T T gge.l TuS [ WARNING!!

c e c t L 3 —
versions 1.04 or K_I_"""em D — ) ) R220D GliEm Observe Polarity! All boards must
above allow two T = T . FOemen| | b wired with GND-to-GND and 24

: : ; 20 e )
modules per ZIN) geo VAC .to 24 VAC. Fall_ure to observe
HVAC unit. If == O n polarity could result in damage to
. . %) O the boards.
using two al |
P4
modules, set the AR
]
1st to address 1
and the 2nd to

address 2.

24 VAC Transformer

Connect To Other \ @

WattMaster-Approved HSSC Cable HSSC Cable
E-BUS Expansion Module(s) Connect To VCM-X E-BUS

Wiring For Dual Digital Module When Used With Orion VCM-X E-BUS Controller

JOB NAME
FILENAME 5 .

- - Qrion
DualDigital-1A.CDR Control Systems
DATE: 06/05/15 DRAWN BY: S. Olson

PAGE DESCRIPTION:

Dual Digital Module Wiring
When Used With Orion VCM-X E-BUS Controller

1

Figure 77: OE370-23-DD-A Dual Digital Module to VCM-X E-BUS Controller Wiring
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Module Wiring & Connections

MODGAS-X Controller Wiring When Used With The VCM-X E-BUS

MODGAS-X CONTROLLER
(OE377-26-00058)

Connect Supply Air Temperature
Sensor To Al2 & GND
On Main Controller

---------- ™

Fan Enable And
Stage 1 Heat (Mod)

o e
! Supply | e [ = =]
| Air Temperature H Henery (114 @ Low Speed Fan
1 Sensor [p—
! H Henro) [T1
1 — o) [T )—
| Mount In Supply
: Air Duct 1
b e e e e - - | DOWN
dJ AAON TULSA No.: V12090 O
[ OE377-26-00058 CONTACT RATING  RELAY OUTPUT
Z MODGAS-X 1S 1 AMP MAX TERMINALS
e—e g INPUT TERMINALS (TYPE) @2VAC ppy
- ~ Al /e ¢ 00| eno LOW SPEED)|
/7 - 3 AUX1
\ . 5% ) (| Aux. (B1) AUX 2 2 Gas
/ —| . = [EED0| HEAT ENABLE (81) Valves Can
DPTIDNS \ .7 ~ ICCD0| RESET INPUT (Al) COMMON paive "
e +* [O0| SAT INPUT (A1) O e Connecte
{ SA T . . 1 1 FvERID) (ma]FINLIY) As Shown
@] Aux. (a1
X R/
GAS VALVE
\ / TERMINALS
~ Pl
—_

12C E-BUS vour .
CONNECT | CONNECT GND|(TT)

5

The SAT OPTIONS Jumper Setting
Should Be Set to 1.
Only One Supply Air Temperature Sensor
Can Be Used Per Application.

\
24VAC
L 24 VAC Power
Line Input Terminals
GND / Max. Power
Consumption
I’C Cable 1 Gas Valve
40 VA Connects To =18 VA
Transformer I*C Port On 2 Gas Valves
Minimum L1 VCM-X E-BUS Controller =33VA
Or Expansion Module L2
1.)24 VAC Must Be Connected So CR1-B NC.
That All Ground Wires Remain D" |_D CR1-A
Common. L
. N.O. N.O. |__{ sc l
2.)All Wiring To Be In Accordance CR21 Speed N.O.
With Local And National Electrical - s
Codes And Specifications. Induced
Air Blower
Wiring For MODGAS-X When Used With Orion VCM-X E-BUS Controller
JOB NAME
DATE: 06/05/15 BY: S. Olson
FILENAME [
Qrion
0-MODGASX-VCMX-Wr1.CDR Control Systems
DATE: 07/02/13 DRAWN BY: S. Olson
PAGE DESCRIPTION:

AAON MODGAS-X Wiring
When Used With Orion VCM-X E-BUS Controller

1

Figure 78: OE377-26-00058 MODGAS-X Controller Single Modulating Valve - No Staging to VCM-X E-BUS
Controller Wiring
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Module Wiring & Connections

MODGAS-X Controller Wiring When Used With The VCM-X E-BUS

MODGAS-X CONTROLLER
(OE377-26-00058)

Connect Supply Air Temperature
Sensor To Al2 & GND Fan Enable and

Stage 1 Heat (Mod)

On Main Controller L |
e
E Q H HEmrov| [T —

I Mount In Supply ALARM Low S
EETe T Pee" Fan
I AirDuct g e L —(Gmg =Py
1 ol H He=merr| (T Stage 2 Heat (Mod)
. = e - @ =2 ===
| Supply | [T1| e — o) [T
Air Temperature i @aon> MENU ENTER
l Sensor | 5 —
' ________ [ (L= DOWN Q
IE 3 AAON TULSA No.: V12090
E OE377-26-00058 CONTACT RATING ~ RELAY OUTPUT
Z MODGAS-X 1S 1 AMP MAX TERMINALS
—— INPUT TERMINALS (TYPE) @24::; spgég
~ 2 =g
s N Y = axe A
= o)
/  [OPTIONS)\ PN (oD reer e i comon O
p oo| s @)
(AT MMl | =l | =
| e e
XX 8 / @D eno s
\ , | — et || T ey
N 2 g vour [T L iE—
- i; COh‘lzrs:ECTI cgﬁiugsm | GND S vouT| [T @
, — e e e
The SAT OPTIONS Jumper Setting —_— = - - —
Should Be Set to 1. L® %) T ;
Only One Supply Air Temperature Sensor l ' L@
Can Be Used Per Application. ! | 4 ©
| |
| |
T
—
24VAC l |
P I ' 24 VAC Power
Line ! | Input Terminals
GND ) . Max. Power
8 | Consumption
I'C Cable 1 | 1 Gas Valve
40 VA Connects To ! ' =18 VA
Transformer VCM-X Controller’s | . 2 Gas Valves
Minimum L1 Expansion - ---- h =33VA
Port L2
1.)24 VAC Must Be Connected So CR1-B N.C. CR1-A
That All Ground Wires Remain I—D—
Common. N.O NO. — SC I
el N.O.
2.)All Wiring To Be In Accordance CR2-1 Speed o
With Local And National Electrical Control Induced
Codes And Specifications. Air Blower
Wiring For MODGAS-X When Used With Orion VCM-X E-BUS Controller
JOB NAME
FILENAME R orion
0-MODGASX--Wr1-2.CDR Control Systems
DATE: 06/05/15 DRAWN BY: S. Olson
PAGE DESCRIPTION:
2 AAON MODGAS-X Wiring
When Used With Orion VCM-X E-BUS Controller

Figure 79: OE377-26-00058 MODGAS-X Controller Two Modulating Staged Valves to VCM-X E-BUS Wiring
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Module Wiring & Connections

MODGAS-XWR Controller Wiring When Used With The VCM-X E-BUS

|

Conn%ct Sup;taly /\A|i2r ézaanKngrature MODGAS-XWR CONTROLLER e ‘
ensor to (OE377-26-00060) ' Check Your Fan '
On Main Controller ' o |
___________ ' Relay Wiring (RLY1)
] ! . Schematic For 1
..... ' e
1 Mount In Supply r i + Proper Wiring. 1
1 Air Duct I | | ] e
| [MADE IN USA\ -'
T
| Fan Enable
I Air T t | :' ALARM i HEDEYT E il NG ity
! ir gr:r?seorf ure | W I H e v [(TH @M‘_
| | | =R
___________ [
IE ﬁﬂ AAuN MENU ENTER E
- ~ BEN o,
/ PTIDNS\ = Down = proof of fgnif
- 1 roof o nition
[EAT] e — EE AAON No: V20750 T Signal 1 (24 VAC)
. . ) pug 24 OE377-26-00060 CONTACT RATING RELAY OUTPUT < =
2= 8 / ] &) MODGAS-XWR \s&ww/\éx TERMINALS w = "
[T | e INPUT TERMINALS (TYPE) FAN 2 ] GV1 lodulati
N _ e |9 0| oo roweneeo - |\>< % Gas Valve 1
[F5a A TT]| Aux. (BI) <
- s | > [TT| HeAT ENABLE @1) HEAT 2 | =)
The SAT OPTIONS Jumper Setting - [TT0| ReSET INPUT (A1) COMMON _
Should Be Set to 1 = | || sarmeoran [T Froor orenmon = | || o ==
| enoan @ GASVALVE1 [ o
Only One Supply Air Temperature Sensor =7 e EH
: u
Can Be Used Per Application. o e o E% E .
II- S PROOF OF IGNITION 2 o
g g °r GAS VALVE 2 ;( :
wattvasterNo: | & > 12C E-BUS ; ®
1.)24 VAC Must Be Connected So #owoonoss | L & | connect | connect S | =
That All Ground Wires Remain =
Common. ﬁ_ﬂ T 7 T 7
2.)All Wiring To Be In Accordance ® TT
With Local And National Electrical
Codes And Specifications. ‘;

Line —
GND Modular Cable Connects To
[ VCM-X E-BUS Controller’s
40 VA Expansion Port
Transformer
Minimum
L1
L2
CR1-B N.C.
HH— i
N.O. No ] sc I
CR2-1 Speed N-O.
Control Induced
Air Blower
Wiring For MODGAS-XWR When Used With Orion VCM-X E-BUS Controller
JOB NAME
FILENAME -
+Qrion
MODGASXWR-1A-1.CDR Control Systems
DATE: 06/04/15 DRAWN BY: S. Olson
PAGE DESCRIPTION:
1 AAON MODGAS-XWR Wiring
When Used With Orion VCM-X E-BUS Controller

Figure 80: MODGAS-XWR Controller Single Modulating Valve No Staging to VCM-X E-BUS Wiring
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Module Wiring & Connections

MODGAS-XWR Controller Wiring When Used With The VCM-X E-BUS

Connect Supply Air Temperature MODGAS-XWR CONTROLLER
T & D (OE377-26-00060) " Check Your Fan
__________ \ ' Relay Wiring (RLY1) |
i ! ' Schematic For :
I |

‘ Proper Wiring.

Mount In Supply
Air Duct

<
Supply [ O A Fan Enable
i | == ORIV TS -
Air Tgrgﬁ:g;ature | P (= Ccnz Low Speed Fan |
H henEys| (T H
! Heat Valve 1
——————————— @ olEE e
VENG ENTER OE Fixed Heat Stage|
- FEr e
o =S
/ mermRsN j oo v | “f =
{ HE ! )— T b OE377-26-00060 CONTACT RATING  RELAY OUTPUT | = ignal 1 ( )
2= 8 ) MODGAS-XWR \SJ AMP MAX TERMINALS W 3]
INPUT TERMINALS (TYPE) @20VAC pay 2 o || Modulating
LOW SPEED >
N __ 7 e T oo o i ol | = Gas Valve 1
T [CCI0| HEAT ENABLE (81) HEAT 2 ©] | =)
The SAT OPTIONS Jumper Setting R (CCD0| RESET INPUT (A1) COMMON -
Should Be Set to 1. m = (0| SAT INPUT (A1) PROOF OF IGNITION 1 [===] =1
Only One Supply Air Temperature Sensor L] o) E GAS VALVE 1 b
Can Be Used Per Application. L B e - 9 e
Dl II‘ 3 E PROOF OF IGNITION 2 u>1 2
i) o o GAS VALVE 2 e
0B T g | e
1.)24 VAC Must Be Connected So B = #owooonss | L 3 | connecT I CONNECT | 2 :
That All Ground Wires Remain = é e
Common. ﬁd
2.)All Wiring To Be In Accordance ® @ ]
With Local And National Electrical
Codes And Specifications.
24VAC /‘;
Line —
GND Modular Cable Connects To
/ VCM-X E-BUS Controller’'s
Tra:gf:ﬁ“er Expansion Port
Minimum
L1
L2
CR1-B N.C.
HH— o
N.O. No ] sc |
CR2-1 Speed N.O.
Control Induced
Air Blower
Wiring For MODGAS-XWR When Used With Orion VCM-X E-BUS Controller
JOB NAME
FILENAME W .
Qrion
MODGASXWR-1A-2.CDR Control Systems
DATE: 06/04/15 DRAWN BY: S. Olson
PAGE DESCRIPTION:
2 AAON MODGAS-XWR Wiring
When Used With Orion VCM-X E-BUS Controller

Figure 81: MODGAS-XWR Controller Single Modulating Valve & 1 Fixed Stage to VCM-X E-BUS Wiring
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Module Wiring & Connections

MODGAS-XWR Controller Wiring When Used With The VCM-X E-BUS

Conn%ct Supply Ai2r gegqperature MODGAS-XWR CONTROLLER

ensor to Al ND ! Check Your Fan |
On Main Controller (OE377-26-00060) | gellea(;/kv\\(l(iJrlijr:gngLW) |
——————————— 1o | Schematic For 3

Mount In Supply | r : Proper Wiring. ‘
Air Duct ‘ h | | N B LR EE T

[MADE IN USA] t—

\FI RG]
o Been_,| e
) . A&DRM 4HD,E___‘_3"_2329___
Air Temperature e e (= ero) oW Speed Fan_[
1 1 —— o e e) [T Heat Valve 1
—————————— H henEv)| [T t
[0 |ca o T =t = O HeatValve2 |
RN [T | cepmeresy z
/ (1) | Eseermr HeNTe=s]
/ OPTIONS N = __f oo ﬂ'j Proof of Ignition
e--m 77T 2 = = Signal 1 (24 VAC,
SAT H R 1 | 24 %Egggig’;?v%ﬂ) CONTACT RATING  RELAY OUTPUT = 2 9 ( )
e =4 1S 1 AMP MAX TERMINALS | ®
N AL / |I e INPUT TERMINALS (TYPE) @24VAC pay 2 ° Gv) Modulati
m | | eno LOW SPEED i Gas Valve 1
pd | m HEAT 1 o | B
~ 757 ) | Aux. B1) <|
S [CCI| HEAT ENABLE (B1) HEAT2 oL 5;2
The SAT OPTIONS Jumper Setting ; (D] RESET INPUT (A)) COMMON . == Proof of Ignition
Should Be Set to 1. [comlT=T) (| AT INPUT (A1) —rcororomon =11 eI r
Only One Supply Air Temperature Sensor E ) vy GASVALVE 1 nzcg Signal 2 (24 VAC)
Can Be Used Per Application. - AUX. (AD) EH |
e gg PROOF OF IGNITION 2 ; :
29 GAS VALVE 2 § ® Gv2) Modulating
WattMaster No: o > 12 E-BUS
1.)24 VAC Must Be Connected So T 5] cofer | oS0 2| = Q Gas Valve 2
That All Ground Wires Remain e
Common. J
2.)All Wiring To Be In Accordance [ ]
With Local And National Electrical
Codes And Specifications.

Line
GND Modular Cable Connects To
VCM-X E-BUS Expansion Port
40 VA /
Transformer
Minimum
L1
L2
CR1-B N.C.
HH— " i
N.O. N.O. |__{ sc |
CR241 Speed N.O.
Control Induced
Air Blower
Wiring For MODGAS-XWR When Used With Orion VCM-X E-BUS Controller
JOB NAME

FILENAME . -
rr@rion
MODGASXWR-1A-3.CDR c,,,.,g s,,gm,
DATE: 06/04/15 DRAWN BY:  S. Olson
PAGE DESCRIPTION:

AAON MODGAS-XWR Wiring
When Used With Orion VCM-X E-BUS Controller

3

Figure 82: MODGAS-XWR Controller Two Modulating Valves Staged to VCM-X E-BUS Wiring
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Module Wiring & Connections

MHGRV-X Controller Wiring When Used With The VCM-X E-BUS

Connect Supply Air Temperature

Sensor To Al

On Main Controller

Supp!

Sensor

y
Air Temperature

2 & GND

"

MHGRV-X CONTROLLER

Mount In Supply
Air Duct
! (OE377-26-00059)
Fan
I ( ]
C1
SERIAL # % © c
) VS102466 REV 1 ompressor
O c2
[MADE TN USA] .
i ALARM HGR Solenoid Valve
H HFaw =) [T T~ I
|G H HCove =) |
0 [roxm™ up H Harvasn| [T 2 Position HGR Valve (Optional)
[]
RESET IN HFEX  r=m| [T
] xamin AAON MENU ENTER — COMM [>L%]
[CIREFEAT EN] — _
Bau = e L8 |
[ |=mrear ove| DowN ST
[ |=meom—ovey AAON TULSA No.: V12100 AEQEM L
[T ]|Gno OE377-26-00059 CONTACT RATING  RELAY OUTPUT OWER I
MHGRV-X 1S 1 AMP MAX TERMINALS —
EmplE| : @24 VAC Condenser Valve #1
INPUT FAN
ﬁSAT TPTIONSN = TERMINALS (TYPE) COMPRESSOR
EE NORMAL’ E = oo REHEAT VALVE| OBLK
= MODGAS AUX
Set SAT —> [=]e] MDDGASX CCT| AUX. INPUT (Al) COMMON O WHT
OPTIONS R / g [TT|RESET SIGNAL (Al) O RED
Jumper Settin = (TI0|REHEAT ENABLE (BI) BLACK ||
topNormaI 9 n [TD|HEAT OVERRIDE (B1) | “ON AL - WHITE [T O GRN
. lﬂ [TT|cooL OVERRIDE (BI)
O3 GND
= CD)|SUPPLY AR TEMP. (Al) | pRIVE TERMINALS —— O BLK
o o | WHITEID)
— Watifasir Labe £-8US E£-8US & % GREEN || O WHT
‘ | """ ] connect | connect L+ I reo|zg O GRN
e, O RED
~ T 7 T 7 i = T
S ©® N o HGR Valve #1
[Elicea
\ © al © 4 ©
z| <
Vi ol

\ IC Cable

Connects To
I’C Port On

Any Non VCB-X Controller Or
Expansion Module

Notes:

40 VA

Transformer

Minimum

Line

Wiring For MHGRV-X When Used With Orion VCM-X E-BUS Controller

1.)All Wiring To Be In Accordance With
Local And National Electrical Codes
and Specifications.

JOB NAME

FILENAME

-
*Qrion

0-AAON-MHGRVX-VCMX-1A.CD Control Systems

DRAWN BY:  S. Olson

DATE: 07/02/13

PAGE DESCRIPTION:
1 AAON MHGRV-X Controller
When Used With Orion VCM-X E-BUS Controller

Figure 83: OE377-26-00059 MHGRV-X Controller to VCM-X E-BUS Controller Wiring

VCM-X Component & Systems Wiring
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Module Wiring & Connections

WSHP-X2 Controller Wiring When Used With The VCM-X E-BUS

OE334-26-WSHP-X2
Water Source
Heat Pump X2 Module

NOTE: ALL RELAY OUTPUTS
ARE NORMALLY OPEN AND
RATED FOR 24 VAC POWER

ONLY
il | )
CIRCUIT A R [ L S HVAC
SUCTION PRESSURE [ — e B
TRANSDUCER BK {_ GND =S 5 O TASTER SONTROLS 24 VAC ONLY
=

_— ALARM
== el COMP. A1 ENABLE
L] =2 w i [me COMP. A2 ENABLE
| 0 8 b ez T3 COMP. B1 ENABLE

CIRCUIT B RD oo V[ [TTflmn Ao wEnu evrer | ||l emm| o3 —{|COMP. B2 ENABLE
SUCTION PRESSURE Eﬂm WH L SIG 1 ...Ovion e —{_|ALARM OUTPUT
TRANSDUCER BK ¢ GND Contred Sysivems DOWN

HP-X2_WSHP-X2 MODULE | AAON NO.:

NON.DIGITAL CONPRESSORS
et
e y o e MP A1
o Ee A PR ihs | comm arenaeLe Rt co SEE
S Corens | cour azensete [ Rz COMPA2 (N
DIGITAL COMRESSORS COMP. 81 ENABLE (H |3 COMP B1
" ssv 20 NOT USeD CoNP. B2 ENABLE [ [k BELOW
rhas L pRgs o pres 2enz
WARNING!! Observe GN> T PReS 3-01 PRES bz | ALARMOUTPUT [R5 COMP B2

Polarity! All boards
must be wired with

BINI- COMP AT EN BING-H20 POF A | DIoITALVED GOMPRESSORS
BIN2.GOMP A2 EN BIN7- H20 pOF 5 | PICITALY/FD COMPRESSORS
BIN3-COMPB1EN COM - COMMON

BINS- COMP B2 EN AOUTI - COMP A

IGITAL COMPRESSORS = 1.5-5VDC]|

GND_to_GND and 24 BINS - HEAT ENABLE AOUT2 - COMP A: _
VAC-to-24 VAC. WATERPOE | BING OBMCNTREE e FD COMPRESSORS = 0-10VDC

Failure to observe com
polarity could result in T1
damage to the boards.

)))[: =]
oo SERIAL H

@)
Connect To Other 24 VAC
WattMaster-Approved
E-BUS Expansion Module(s) E
.......... L :% %
I| HSSC Cable Connect To VCM-X E-BUS
J Controller

LEAVING WATER
TEMPERATURE
SENSOR ]

Wiring For WSHP-X2 When Used With Orion VCM-X E-BUS Controller

JOB NAME
FILENAME ' °

Qrion

WSHPX2-Wr1.CDR Control Systems

DATE: 06/05/15 DRAWN BY: S. Olson

PAGE DESCRIPTION:
1 AAON WSHP-X2 Wiring - Single Circuit
When Used With Orion VCM-X E-BUS Controller

Figure 84: OE334-26-WSHP-X2 WSHP-X2 Controller Single Circuit Wiring to VCM-X E-BUS Controller
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Miscellaneous Diagrams and Technical Information

WSHP-X2 Controller Wiring When Used With The VCM-X E-BUS

be wired with GND-to-
GND and 24 VAC-to-24
VAC. Failure to observe
polarity could result in
damage to the boards.

Connect To Other
WattMaster-Approved
E-BUS Expansion
Module(s)

Polarity! All_ boards must| P

OE334-26-WSHP-X2
Water Source
Heat Pump X2 Module

WATER POF A
b WATER POF B

NOTE: ALL RELAY OUTPUTS
ARE NORMALLY OPEN AND
RATED FOR 24 VAC POWER

| BING
| BIN7
"com

BINS- COMP B2 EN
BINS - HEAT ENABLE

T1 - LEAVING WATER TEMP
T2 - LEAVING WATER TEMP
GND - GROUND.

T1

AOUTI - COMP A1
AOUT2 - COMP A2
AOUT3 - COMP B1
AOUTS - COMP B2

T2

ONLY
; i ;
CIRCUIT A1 BD . Y S %
SUCTION PRESSURE [ #ﬂ%f
TRANSDUCER BK GND TATTIASTER GONTROTS] 24 VAC ONLY
=
CIRCUIT A2 B <y COMP. A1 ENABLE
SUCTION PRESSURE BK GND = COMP. A2 ENABLE
TRANSDUCER f— COMP. B1 ENABLE
GIRCUIT B RD o W[ = | |COMP. B2 ENABLE
SUCTION PRESSURE [ﬂm WH {SIG 1 = —_|ALARM OUTPUT
TRANSDUCER BK $¢ GND
CIRCUIT B2 m Sle*‘z’ [
SUCTION PRESSURE %7 ‘ P [ == COMP A1
SUCTION PRE B 2 onb vt ererin el (e = compaz | MEE
P i et ey | BN pec COMPBT (" g oy
- rm e | wmom i || S D COMP B2
LSNOTUSED PRES ToPha G T0ES | [(TT]
WARNINGIT Obsorve BRI M| || wloD O | COMPRESSORS = 1.5.5/DC

FD COMPRESSORS = 0-10VDC

C

LEAVING WATER
TEMPERATURE
FOR SYSTEM A

LEAVING WATER
TEMPERATURE
FOR SYSTEM B

24 VAC
E
HSSC Cable Connect To
VCM-X E-BUS

Wiring For WSHP-X2 When Used With Orion VCM-X E-BUS Controller

JOB NAME

FILENAME

- Qrion

WSHPX2-Wr1-2.CDR

Control Systems

DATE: 06/05/15

DRAWN BY: S. Olson

PAGE

DESCRIPTION:

2

AAON WSHP-X2 Wiring - Dual Circuit

When Used With Orion VCM-X E-BUS Controller

Figure 85: OE334-26-WSHP-X2 WSHP-X2 Controller Dual Circuit Wiring to VCM-X E-BUS Controller
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Miscellaneous Diagrams and Technical Information

PREHEAT-X Controller Wiring When Used With The VCM-X E-BUS

Leaving Air 1 PREHEAT-X CONTROLLER Xﬁféay Outputs Are
eaving Air (OE377-26-00061)
Normally Open And Rated
Temperature Sensor For 24 VAC Power Only.
. — 1 Amp Maxi Load.
Mount Inside PREHEAT-X N mp Maximum Lo
Box Wall
! | Ji ]
Leaving Air 2 H Iq/ ¥s102628
Temperature Sensor ®PE FI v oA
. [Sen oI
Mount Inside PREHEAT-X IS Jmamgme: ALARM Alarm =
EZE]
Box Wa APF (D E=Dros l:l gelaty .
127 ontac
ihasinnll
Entering Air Temperature AIN1 B Heat 1 Relay
Sensor AIND e Heat 2 Relay
==l R7
. [EINZ] =ty Heat 3 Rel
Make Splice a ° AIN3 'ﬁ“ eat 3 Relay
Connections s RST 10 B3] pen Heat 4 Relay
Inside Sensor Enclosure GND (LD =D Heat 5 Relay
As Shown. Seal All EE (=t o) Heat 6 Relay Modulati
Conduit Fittings With P GND ||~ | eyt com (0-10 VDCS)CR
Silicone Sealant P AT i —
BINT e B o oUTRUTS s O+
=" e aND c C1 1S -
BINZ s | R e °
Mougt Sensor Outdoors HHH | envvete b HEAT6
In Shaded Protected Emergenc: (D] emero. sHuTowN RLY COMM
N Yy
Area & In Upright Shutdown o] Future use ] PWM SSR
Position As Shown ouTPUTS aono | O+
wste
BACnet o-
e e [=3N¢)
| |Reset In o-10voc[+ ; connecr | fswoooosz | eogneer | S J)\ EEECF--=-Aq- - \;’ ******** |
— '
; i — S <l
| Heat Enable | ! @ Rl FGEEE EEE TR T PR ‘
‘ Signal (24 VAC) [+ '\
| w1 ; HSSC E-BUS Cable
. . ) — I}F i e Connects To
e - — VCM-X Controller’s
NOTE: Reset In And Heat (BY OTHERS) Expansion Port
Enable Inputs Are Used In
Stand-Alone Mode Only

40 VA
Transformer
Minimum
Line

Wiring For PREHEAT-X When Used With Orion VCM-X E-BUS Controller

JOB NAME

FILENAME
PREHEATX-1A.CDR

o -
+~Qrion

Control Systems

DATE: 06/10/15 DRAWN BY: S. Olson
PAGE DESCRIPTION:
1 AAON PREHEAT-X Wiring
When Used With Orion VCM-X E-BUS Controller

Figure 86: OE377-26-00061 PREHEAT-X Controller Single Circuit Wiring to VCM-X E-BUS Controller
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Miscellaneous Diagrams and Technical Information

MODGAS Il Controller Wiring When Used With The VCM-X E-BUS

Note:

1.) When The MODGAS Il Controller Is Used With The VCM-X
Controller It Must Have (1) Relay Output On The VCM-X Controller
Configured For The MODGAS Il Controller In Order To Function
Correctly. This Relay Output Must Be Configured When Setting-up
The Controller(s) Operating Parameters. See the VCM-X Controller
Operator Interfaces Technical Guide For Complete Controller
Programming and Configuration Information.
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MHGRUVIII Controller From It.

The Supply Air Temperature Sensor Always Connects To The VCM-X Controller And The
Supply Air Temperature Is Broadcast To The MODGAS Il Controller, MHGRVII And The

gligg‘
oo 8ige
I {AuX IN —TDH H§§‘
{EHEATEN@E:: M };ggl
Heat Enable J DDRsTIN Te"| iwp‘nJ
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HVAC Unit Controller
L1
L2
CR1-B NC. .y
D kL CR1-A
N.O. N.O. |_ | NO
CR2-1 Speed o
Control Induced
Air Blower
Caution:

Wiring For MODGAS Il When Used With Orion VCM-X E-BUS Controller

1.)24 VAC Must Be Connected So
That All Ground Wires Remain
Common.

2.)All Wiring To Be In Accordance
With Local And National Electrical
Codes And Specifications.

JOB NAME

FILENAME
O-MODGASII-VCMX-Wr1.CDR]

[ ]
++Qrion

Control Systems

DATE: 10/09/09 DRAWN BY: B. Crews
PAGE DESCRIPTION:
1 AAON MODGAS Il Wiring
When Used With Orion VCM-X Controller

Figure 87: OE377-00-00041 MODGAS Il Controller to VCM-X E-BUS Controller Wiring
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MHGRYV Il Controller Wiring When Used With VCM-X E-BUS
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Caution: E
[T
The Supply Air Temperature Sensor Always Connects To The VCM-X E-BUS Controller And B
The Supply Air Temperature Is Broadcast To The MODGAS Il Controller, MHGRVII, And The T er
MHGRUVIII Controller From It. Minimum
Wiring For MHGRV Il When Used With Orion VCM-X E-BUS Controller Line
JOB NAME
FILENAME ]
~Qrion
O-AAON-MHGRVII-VCMX-1A.CD Control Systems
Notes:
1.)All Wiring To Be In Accordance With DATE: 10/09/09 DRAWN BY:  B. Crews
Local And National Electrical Codes PAGE DESCRIPTION:
and Specifications. ] AAON MHGRYV II_Controller
When Used With Orion VCM-X Controller

Figure 88: OE377-00-00042 MHGRYV Il Controller to VCM-X E-BUS Controller Wiring

112 VCM-X Component & Systems Wiring



Miscellaneous Diagrams and Technical Information

MHGRYV |1l Controller Wiring When Used With VCM-X E-BUS

Condenser Valve #1
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i ! O GRN
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0SSP ! O BLK
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JOB NAME
O
FILENAME h ‘-Orion
(Optional) HGR Valve Slave Board #1 MODGASIII-1A-1.CDR Control Systems
nly R ired When More Than
oOn):a See?uOfeCdond:nsero &eHG; DATE: 06/09/15 DRAWN BY: S. Olson
Valves Are Needed PAGE DESCRIPTION:
1 AAON MODGAS Il Wiring
When Used With Orion VCM-X E-BUS Controller

Figure 89: OE377-00-00054 MHGRYV IIl Controller to VCM-X E-BUS Controller Wiring
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Modular Room Sensor Wiring

D 2.75" —> l«—— 2.00° —>

0.88" —e—»

A T
A
R
- ¥ -
Q < = 3
o) S © N
OVR |4 ~
o H
0.25 » |« Wall Cut-Out Dimensions
When Sensor Is To Be
Room Sensor Typical Dimensions Mounted Without

Handy Box (By Others)

S
S
S
S

ovr

amrooo Asmeass
-

amrooo Aamza>z
-

02
H

S S S S
OE210-02 OE211-02 OE212-02 OE213-02
Modular Room Sensor - Modular Room Sensor Modular Room Sensor Modular Room Sensor
Plain With Override With Setpoint Adjust With Setpoint Adjust
& Override
Temperature Sensor Resistance/Voltage Chart
Temp  Resistance* Voltage Temp  Resistance* Voltage Temp  Resistance* Voltage Temp  Resistance* Voltage
°F Ohms @ Input* °F Ohms @ Input*
45, . ..3.470 69.. 11906 2.780
50. . 70.. 11652
52. 71.. 11379
54, 72.. 11136
56. 73.. .10878
58. 74.. .10625
60. 75.. .10398
62. 76.. 10158
64. 78.. 9711 ..
. ! 66. 80.. .9302..
...23874....... 3.605 82.. .8893..

*Chart Notes:
1. Use the resistance column to check the thermistor sensor while disconnected from the controllers (not powered). Connect as shown below.

2. Use the voltage column to check sensors while connected to powered controllers. Read voltage with meter set on DC volts. Place the sensor
leads as shown in the illustration below. If the voltage is above 5.08 VDC, then the sensor or wiring is "open." If the voltage is less than 0.05
VDC, the sensor or wiring is shorted.

JOB NAME
FILENAME . o

) - Qrion
e O-MODRMSENS1.CDR Control Systems
® DATE: 10/11/01 DRAWN BY: B.CREWS

- PAGE DESCRIPTION:
OE210-02, OE211-02, OE212-02, OE213-02

1
Modular Room Sensor

Figure 90: OE210-02, OE211-02, OE212-02, OE213-02 Modular Room Sensor Wiring
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EPROM Chip Locations

RS485 PAL Chip
(U10) Pin 1
Communications o) /
Driver Chip o
(U14) Pin 1
b 0
. LY o
"é E it
EPROM Chip o E
(U7) Pin1 § 109098 48 4
o BB E
g *2
RAM Chip e
(U6) Pin 1 oev{L=1 [EBS.

OE332-23E-VCMX-MOD - VCM-X E-BUS Controller

Address Switch

CPU (U4)

EPROM Chip
(U3) Pin1

RAM Chip
(U8) Pin 1

ol

CeED ECT

u

wsovss
105000
viIzecined

Communications

Driver Chip/

(U10) Pin 1

—FJ

Address Switch

OE742-31-VAVZ or OE742-31-VAVZ VAV/Zone Controller Actuator Package

Warning!

Circuit Board.

Use Extreme Caution When Removing Any Chips To Avoid
Damaging Any Circuit Board Traces Which Are Under The Chip.

Be Sure That Any Small Screwdriver Or Other Sharp Object Used
To Remove The Chip Does Not Come Into Contact With The Printed
A Small Screwdriver May Be Inserted Between The Chip And The
Socket To Aid In Removal Of The Chip.

Be Very Careful Not To Insert The Screwdriver Under The
Socket!! Damage To The Board Is Not Covered By Warranty.

JOB NAME
DATE: 05/20/15 BY: S.OLSON
FILENAME o
~Qrion

0O-VCMX-DRCHPREP-1B.CDR

Control Systems

DATE: 10/09/09 DRAWN BY: B. CREWS
PAGE DESCRIPTION:
Orion Components VCM-X
1of4 I Product Chip Replacement Information

Figure 91: EPROM Chip Locations for VCM-X E-BUS & VAV/Zone Controller Actuator Package
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EPROM Chip Locations (Cont’d)
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:
s o o O

m@ﬁ?‘@@ ' §
Q0

c13 < °
@ ARFLOW  SPAGE SENSOR PUR 8 H

9
> 2 ORVER
H z
= s 2
S E
g g x oCIDoRss
be

Woua3

un

o

INTHE USA

PAL Chip

(U9) Pin 1 EPROM Chip Comm Drlyer Chip

(U10) Pin 1 (U8) Pin 1

OE324 - VAV/Zone Controller

. ) - . MiniLink
Poliing Device  Polling Device Polling Device  ["e5R0M Chi
EPROM Chip RAM Chip Fak- Ghip UB) Pin 1"

(U3)Pin 1 (U4) Pin 1 (U2) Pin

o15A

auvos
HOSSTO0HS

-1 vio YS101900
el S MINILINK
& hn @ POLLING
00 0O REv
[Slexo
emiplEE]

2 soon (@)
o

Processor Local Loop Network Loop
Comm Driver Chip Comm Driver Chip Comm Driver Chip
(U15) Pin 1 (U13) Pin 1 (U14) Pin 1

OE364-22 - MiniLink Polling Device

Warning!
Use Extreme Caution When Removing Any Chips To Avoid
Damaging Any Circuit Board Traces Which Are Under The Chip.

Be Sure That Any Small Screwdriver Or Other Sharp Object Used

To Remove The Chip Does Not Come Into Contact With The Printed JOB NAME
Circuit Board. DATE: 05/20/15 BY: S.OLSON
A Small Screwdriver May Be Inserted Between The Chip And The FILENAME . *Orion
Socket To Aid In Removal Of The Chip. 0-VCMX.DRCHPREP-1B.CDR Control Systems
Be Very Careful Not To Insert The Screwdriver Under The DATE: 10/09/09 DRAWN BY: B.CREWS
Socket!! Damage To The Board Is Not Covered By Warranty. PAGE DESCRIPTION:
Orion Components VCM-X
20f4 "Product Chip Replacement Information

Figure 92: EPROM Chip Locations for VAV/Zone Controller & MiniLink Polling Device
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EPROM Chip Locations (Cont’d)

Comm Driver Chip RAM Chip
(U5) Pin 1 (U2) Pin 1

EPROM Chip PAL Chip
(U3) Pin 1 (U4) Pin 1

T
<o

o
* oo oo,
e cmem)e
oGgpe
PRESSURE H
SENSOR
EXPANSION

T 'STAT

i i@@uw«c
l@‘l

OE330 - GPC Plus & GBD Controller

i

it

PAL Chip

~~~~~~~~ (U6) Pin 1
RAM Clhlp1j EPROMChip Comm Driver Chip
(U11) Pin (U10) Pin 1 (U3) Pin 1

OE310 - GPC-17 Controller &
Lighting Controller

Warning!

Use Extreme Caution When Removing Any
Chips To Avoid Damaging Any Circuit Board
Traces Which Are Under The Chip.

Be Sure That Any Small Screwdriver Or
Other Sharp Object Used To Remove The
Chip Does Not Come Into Contact With The
Printed Circuit Board.

A Small Screwdriver May Be Inserted
Between The Chip And The Socket To Aid In
Removal Of The Chip.

Be Very Careful Not To Insert The
Screwdriver Under The Socket!! Damage
To The Board Is Not Covered By
Warranty.

JOB NAME
DATE: 05/20/15 BY: S.OLSON
FILENAME °
~~Qrion
0O-VCMX-DRCHPREP-1B.CDR Control Sysiems
DATE: 10/09/09 DRAWN BY: B.CREWS
PAGE DESCRIPTION:

Orion Components VCM-X

3of4

Product Chip Replacement Information

Figure 93: EPROM Chip Locations for GPC Plus, GBD, and GPC-17 Controller
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Chip Installation Procedures

Gently Rock Chip Side To Side And Then
Lift Straight Up To Remove Chip From
Chip Socket.

—~=— |.C.Puller ——=

Chip

Chip Socket

L

\ #*
T IT T T I T T

Small Flathead
Screwdriver

Using I.C. Puller To Remove Socketed Chip Eggﬁﬁd Cireuit

Gently Lift The Chip On One End And Rock The Chip
Back And Forth With Screwdriver As Shown.Repeat
This Process On The Other End Of The Chip.
Alternate This Process On Both Ends Of The Chip
Until The Chip Is Free From The Chip Socket.

Direction Of Pull
i / _—— Chip
«—C

Printed Circuit

Board

Using Screwdriver To Remove Socketed Chip

Booanoannanaad

[e]
SESASASISISEISEISESEISEISASASES|

Top View Of Socketed Chip Assembly

Dot
Socket Pin 1
Printed
Circuit
Board

Typical RS-485 Communications
Driver Chip Detail

hip Socket

WARNING!

Be sure the chip you have selected to replace is a
socketed chip. Not all driver chips on the boards

are field replaceable. Only socketed chips may be
removed and replaced in the field. All other chips

that are not socketed will require sending the board

to the WattMaster factory for repair. If you try to
remove a chip that is not socketed, it will destroy
the circuit board. Once you have determined that the
chip needing replacement is indeed a socketed chip,
please proceed in the following manner:

Remove the communications loop connector and
then the 24VVAC power connector on the controller
before attempting to change any components.
DAMAGE will occur if components are removed or
installed with power applied.

If you are unsure how to safely remove the chip or
have questions about correct pin placement, please
consult the factory before proceeding.

Damage to the board caused by failure to correctly
remove or install the chip is not covered by the
WattMaster warranty.

Use extreme care to avoid inserting the screwdriver
or I.C. Puller under the socket. You must insert the tip
of the screwdriver or ends of the I.C. Puller between
the body of the chip and the chip socket.

Each chip MUST be installed with Pin 1 in the correct
location. Installing the chip “backwards” will in most
cases destroy the device when power is reapplied.

Pin 1 can be located by looking for the notch in the end
of the chip. Pin 1 on "some" chips is identified with a dot.

Be certain that ALL pins are lined up in the socket
before pressing the chip in. Failure to properly line
up the pins will result in damage to the chip.

This is a VERY common error - BE CAREFUL.

Only after confirming that the chip has been correctly
installed with Pin 1 in the proper position and that the
pins are lined up and none are bent or out of the socket,
should communication or power wiring be reconnected
to the board. To prevent possible damage, always
reconnect the power wiring first and then the
communication wiring.

Chip
!‘E i Chip Socket

I mri

RPrinted Circuit
Board

End View Of Socketed Chip Assembly

JOB NAME
DATE: 05/20/15 BY: S.OLSON
FILENAME °
+Qrion

Control Systems

DATE: 10/09/09 DRAWN BY: B.CREWS
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Orion Components VCM-X

40f4

Product Chip Replacement Information

Figure 94: EPROM Chip Installation Instructions
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SD Memory Card Update

Updating The SD Memory Card

You may need to update the SD memory card from time to time,
either for a new release or to add data for another Controller. Follow
the instructions below to download the update file from our tech

support webpage:

1. Insert the SD memory card in your computer’s SD drive
and open the drive’s window.

2. Open your browser and type in the address:
http://wattmaster.com/techsupport.

3. On the Tech Support webpage, locate the file
Modular_HH_Screens.zip and double-click on it.

4. Click <save File> when asked to save or open the file

and then click <Ok>. This option will save the file to the
“Downloads” folder on your PC.

Opening Modular_HH_Screens.zip =

Once you unzip the file, you will see a window similar
to the one below.

= KINGSTON (E:)

You have chosen to open:
C1) Modular_HH_Screens.zip

which is a: Compressed (zipped) Folder (219 KB)
from: http://www.wattmaster.com

What should Firefox de with this file?

() Open with | WinZip (default) -

@ SaveFile

[T] Do this automatically for files like this from now on.

: Address |%e £,

J Make a new Folder

@ Publish this Folder o the .
Web

ke Share this Folder

File Edit Miew Favorites Tools  Help @ Back

e 2 =

1 I

o IDhaApp !

File and Folder Tasks 2: CMaruals
1 )5 :

: |

I

b

oOther Places

o My Computer
lD My Docurnents
\:_g My Metwark Places

R

Details

Open the “Downloads” folder in Windows Explorer.
You will find a folder labeled, “Modular_HH_Screens.
zip” Right-click on the folder and choose “Extract All”
from the options list. NOTE: Any compression software
can be used to extract the zip folder’s contents, for
example, Winzip.

Press <CTRL> <A> to highlight the folders in the
window—App, Manuals & Scr. Press <CTRL> <C> to
copy the folders.

Paste the folders into the SD memory card drive’s
window by pressing <CTRL> <V>.

Remove the SD Memory Card from your computer and
reinsert it in the Modular Hand Held Service Tool or
Modular System Manager.
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Updating E-BUS Module Software

Updating Controller & E-BUS Module
Software Using the Modular Service

E-BUS Modules

Tool SD 1. Press <2> to update an E-BUS Module.
The following screen will appear:
To update the software for various WattMaster E-BUS modules,
follow these simple steps.
Enter Board Address

1. Update your SD memory card with the new software file 0
for the controller or module you need to update. Follow
the steps on page 121 for Updating the SD memory Esc) Exit Menu
card.

2. Connect the Modular Service Tool to the device you 2. Enter the address of the E-BUS module you are updating
wish to update using the mini DIN communication cable and then press <ENTER>. The following is the list of
or EBC E-BUS cable provided. Module addresses:

) WSHP-X2 - address 17

3. Power up the controller or E-BUS module you wish to MHGRV-X - address 132
update. MODGAS-X - address 138

4. Apply power to the Modular Service Tool SD and PREHEAT-X - address 157
press the <ON> button. RSM #1 - address 152

RSM #2 - address 153

5. After initialization of the Modular Service Tool SD, RSM #3 - address 154
press <NEXT> at the first Setup Screen and <4> at the RSM #4 - address 155
second Setup Screen shown below.

i 3 The Software Version Screen will appear as shown

1) Set Time & Date below. Enter <0> for the latest software version or enter

2) Communications the number of an older version if given to you by
NEXT) More Options Technical Support. Then press <ENTER>.
ESC) Exit Menu

Software Version

3) Energy Saving Enter 0 for Latest

4) Update Software ) 0
NEXT) More Options Esc) Exit Menu
ESC) Exit Menu

4. The screen will display the following messages:
6. The Update Software Screen will appear as shown “Resetting Unit”
below: “Load Sys Info”
Select Communication 5. If communications are successful, the screen will
1) WattMaster Comm display, the name of the HEX file on the top line,
2) E-BUS Module “Flash Memory Erased” on the second line, and the
ESC) Exit Menu progress percentage on the third line.
NOTE: If communications are not successful, the screen

7. Follow the instructions for WattMaster will display, “Press Any Key to Continue. Cannot Load

E-BUS Modules. Sys Info.” Make sure you have the right address and the
right software version on your SD card. If these two
items are correct and you still experience a problem,
contact Technical Support.
6. When updating is complete, the screen will display,
“Finish Download.”
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Temperature & Humidity Sensor Voltage-Resistance Table

Sensor Checks
The following sensor voltage and resistance tables are provided to aid in checking  If the sensors still do not appear to be operating or reading correctly, check voltage
sensors that appear to be operating incorrectly. Many system operating problems  and/or resistance to confirm that the sensor is operating correctly per the tables.

can be traced to incorrect sensor wiring. Be sure all sensors are wired per the  Please follow the notes and instructions below each chart when checking sensors.
wiring diagrams in this manual.

Temperature — Resistance — Voltage For Type Ill 10 K Ohm Thermistor Sensors

Voltage Voltage Voltage
Resistance @) Resistance @ Resistance @

(Ohms) Input (Ohms) Input (Ohms) Input

(VDC) (VDC) (VDC)

10 52500 4.297 68 12191 2.810 100 6047 1.927

15 45902 4.200 69 11906 2.780 105 5453 1.805

20 40147 4.095 70 11652 2.752 110 4923 1.687

25 35165 3.982 71 11379 2.722 115 4449 1.575

30 30805 3.862 72 11136 2.695 120 4030 1.469

35 27140 3.737 73 10878 2.665 125 3656 1.369

40 23874 3.605 74 10625 2.635 130 3317 1.274

45 21094 3.470 75 10398 2.607 135 3015 1.185

50 18655 3.330 76 10158 2.577 140 2743 1.101

52 17799 3.275 78 9711 2.520 145 2502 1.024

54 16956 3.217 80 9302 2.465 150 2288 0.952
56 16164 3.160 82 8893 2.407
58 15385 3.100 84 8514 2.352

Thermistor Sensor Testing Instructions

Use the resistance column to check the thermistor sensor while
disconnected from the controllers (not powered). Use the voltage
column to check sensors while connected to powered controllers.
Read voltage with meter set on DC volts.

Place the “-”(minus) lead on GND terminal and the “+”(plus) lead
on the sensor input terminal being investigated.

If the voltage is above 5.08 VDC, then the sensor or wiring is “open.”
If the voltage is less than 0.05 VDC, the sensor or wiring is shorted.
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Temperature & Humidity Sensor Voltage-Resistance Table

Voltage
@
Input
(vDC)

Voltage
@
Input
(vDC)

Voltage
@
Input
(vDC)

Voltage
@
Input
(vDC)

Humidity
Percentage
(RH)

Humidity
Percentage
(GLy))

Humidity
Percentage
(GLy))

Humidity
Percentage
(GLy))

OE265-11, -13, and -14 Relative Humidity Sensor
Testing Instructions:

Use the voltage column to check the Humidity Sensor while con-
nected to a powered expansion board. Read voltage with meter set
on DC volts. Place the “-”(minus) lead on terminal labeled GND
and the “+” lead on terminal AIN4 on the Analog Input/Output
Expansion Board.
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Pressure Sensors Voltage-Resistance Tables

OE271 Duct Static Pressure Sensor

This sensor is used to sense duct static pressure for the Orion system
controllers. The OE271 sensor is a 0-5” W.C. pressure range, 0-5
VDC voltage range sensor. Use the table and testing information
below to check for proper sensor operation.

OE271 Duct Static Pressure Sensor

OE258-01 Building Pressure Sensor

This sensor is used to sense building pressure for the Orion system
controllers. The OE258-01 sensor is a -0.25” to +0.25” W.C. pres-
sure range, 0-5 VDC voltage range sensor. Use the table and testing
information below to check for proper sensor operation.

OE258 Building Pressure Sensor

PliEsse Voltage Pressure Voltage Pressure Voltage Pressure Voltage
@ @) @) @) @ @ @ @
Sensor Input Sensor Input Sensor Input Sensor Input
(* W.C) (VDC) (*W.C) (vDC) (* W.C) (VDC) (* W.C) (VDC)

0.00 0.25 2.60 2.33 -0.25 0.00 | o001 | 2,60
0.10 0.33 2.70 2.41 -0.24 0.10 0.02 2.70
0.20 0.41 2.80 2.49 -0.23 0.20 0.03 2.80
0.30 0.49 2.90 2.57 -0.22 0.30 0.04 2.90
0.40 0.57 3.00 2.65 -0.21 0.40 0.05 3.00
0.50 0.65 3.10 2.73 -0.20 0.50 0.06 3.10
0.60 0.73 3.20 2.81 -0.19 0.60 0.07 3.20
0.70 0.81 3.30 2.89 -0.18 0.70 0.08 3.30
0.80 0.89 3.40 2.97 -0.17 0.80 0.09 3.40
0.90 0.97 3.50 3.05 -0.16 0.90 0.10 3.50
1.00 1.05 3.60 3.13 -0.15 1.00 0.11 3.60
1.10 1.13 3.70 3.21 -0.14 1.10 0.12 3.70
1.20 1.21 3.80 3.29 -0.13 1.20 0.13 3.80
1.30 1.29 3.90 3.37 -0.12 1.30 0.14 3.90
1.40 1.37 4.00 3.45 -0.11 1.40 0.15 4.00
1.50 1.45 4.10 3.53 -0.10 1.50 0.16 4.10
1.60 1.53 4.20 3.61 -0.09 1.60 0.17 4.20
1.70 1.61 4.30 3.69 -0.08 1.70 0.18 4.30
1.80 1.69 4.40 3.77 -0.07 1.80 019 4.40
1.90 177 4.50 3.85 -0.06 1.90 0.20 4.50
2.00 1.85 4.60 3.93 -0.05 2.00 0.21 4.60
2.10 1.93 4.70 4.01 -0.04 2.10 0.22 4.70
2.20 2.01 4.80 4.09 0.03 2.20 0.23 4.80
2.30 2.09 4.90 4.17 0.02 2:30 0.24 4.90
2.40 2.17 5.00 4.25 0.0l 240 0.25 5.00
> 5o > o 0.00 2.50

OE271 Pressure Sensor Testing Instructions

Use the voltage column to check the Duct Static Pressure Sensor
while connected to powered controllers. Read voltage with meter
set on DC volts. Place the “-” (minus) lead on the GND terminal and
the “+” (plus) lead on the 0-5 pin terminal on (TP) with the jumper
removed. Be sure to replace the jumper after checking.

OE258-01 Building Pressure Sensor Testing
Instructions

Use the voltage column to check the Building Static Pressure Sensor
while connected to a powered expansion board. Read voltage with
meter set on DC volts. Place the “-”(minus) lead on terminal labeled
GND and the “+” lead on terminal AIN4 on the Analog Input/Output
Expansion Board.
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OE275-01 Suction Pressure Transducer Testing

OE275-01 Suctio_n Pressure OE275-01 Suction Pressure Transducer
Transducer Testing for R22 and R410A Coil Pressure
Refrigerant - Temperature - Voltage Chart for R410A

Refrigerant

The Evaporator Coil Temperature is calculated by converting the

o o
Suction Pressure to Temperature. The Suction Pressure is obtained § ) _9 § ) _9
by using the OE275-01 Suction Pressure Transducer, which is con- o 25 = E o 25 = E
nected into the Suction Line of the Compressor. o i U_C;’ % R o e U_C;’ 5
£ & A £ a la)
Use the voltage column to check the Suction Pressure Transducer while L L
connected to the VCM-X Expansion Module. The VCM-X and the
VCM-X Expansion Module must be powered for this test. Read 21.19 80.94 18 59.03 168.10 32
voltage with a meter set on DC volts. Place the positive lead from 24.49 | 87.16 1.9 61.17 | 174.32 3.3
the meter on the PR OUT terminal located on the VCM-X Expansion 27.80 93.39 2.0 63.19 180.55 3.4
Module terminal block. Place the negative lead from the meter on
: . . 30.99 99.62 2.1 65.21 186.78 3.5
the ground (GND) terminal located adjacent to the PR OUT terminal
on the VCM-X Expansion Module terminal block. Use a refrigerant 33.89 | 105.84 2.2 67.23 | 193.00 3.6
gauge set and/or an accurate electronic thermometer to measure the 36.80 | 112.07 2.3 69.24 | 199.23 3.7
temperature or suction line pressure_neariwhere the Suction Pressure 3971 | 118.29 >4 7115 | 205.46 38
Transducer is connected to the suction line. Measure the Voltage at
the terminals PR OUT and GND terminals and compare it to the 42.30 124.52 2.5 72.95 211.68 3.9
appropriate chart depending on the refrigerant you are using. If the 44.85 130.75 2.6 7476 | 217.91 4.0
temperature/voltage or pressure/voltage readings do not align closely 4739 | 136.97 27 76.57 | 224.14 41
vylth the ch_art, your Suction Pressure Transducer is probably defec- 29.94 143.2 28 7837 | 230.36 72
tive and will need to be replaced.
) 52.23 149.42 29 80.18 236.59 4.3
See the OE275-01 Suction Pressure Transducer, Pressure, Tem-
perature, and \Voltage Chart for R22 and R410A Refrigerant testing 54.50 155.65 3.0
(Tables 8 and 9). The charts show a temperature range from 20°F 56.76 161.88 3.1

to 80°F. For troubleshooting purposes, the DC Voltage readings are
also listed with their corresponding temperatures and pressures.

OE275-01 Suction Pressure Transducer
Coil Pressure -
Temperature - Voltage Chart for R22 Refrigerant
2 &
2 g = 2 2 g -3
@© o © o © o [ o
oL h o 5> oL g 5>
Q [0} o Re) Q. [0} o HRe)
= T a £ a a
= [
20.00 31.13 1.0 55.32 93.39 2.0
20.00 37.36 1.1 58.86 99.62 2.1
20.46 43.58 1.2 62.13 105.84 2.2
25.71 49.80 1.3 65.27 112.07 2.3
30.84 56.03 1.4 68.42 118.29 2.4
35.41 62.26 1.5 71.39 12452 2.5
39.98 68.49 1.6 75.20 130.75 |2.6
44.00 74.71 1.7 77.00 136.97 2.7
48.00 80.94 1.8 79.80 143.20 |2.8
51.78 87.16 1.9 80.00 149.42 2.9
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