AAON VCCX-454-GH Controller

Technical Guide

LOOP §
=,

6121710 REV O
© 2022 ARON INC
ASSEMBLED IN USA

1

"

@

RS-485 COMM

LOOP WIRE

“R" TO “R”,

“T7 TO “T7,

“SHLD” TO “SHLD” WWWw.aaon.com

»w i rirEE

VCCX-454-GH AAON TULSA P/N:
CONTROLLER ASM07792

BINARY INPUTS RELAY CONTACT b
S e e I e
BI3 = NOT USED MAIN EAN

Bl4 = NOT USED

BI5 = A2L AIRSTREAM LEAK DETECT RELAY 2
BI6 = A2L CABINET LEAK DETECT
BI7 = NOT USED RELAY 3
BI8 = EMERG SHUTDOWN RElasd

ANALOG INPUTS RELAY 5
Al1 = SPACE TEMPERATURE
Al2 = NOT USED RELAY 6
AI3 = SUPPLY AIR TEMPERATURE
Al4 = RETURN AIR TEMPERATURE RELAY'
Al5 = SPACE HUMIDITY

Al = NOT USE RELAY 8
AT? = OUTDOOR AIR TEMPERATURE RELAY
Al8 = NOT USED SOMAOH

BACNET + =R
BACNET SHIELD= SH
BACNET- =T

MAIN SUPPLY FAN VFD = AO1
NOT USED = AO2

MOD HEATING = AO3
HUMIDIFIER SIGNAL = AO4

CONTROLLER
WILL BE
DAMAGED

DUAL | LABEL PIN 101100
EBU | Gi3de70. | FTHERNET




TABLE OF CONTENTS

—_

. NOTES, CAUTIONS, AND WARNINGS

2. OVERVIEW

2.1. Features

2.2. Parts Number Cross Reference

2.3. Parts and Descriptions

2.4.VCCX-454-GH Controller Components

3. DIMENSIONS

3.1.VCCX-454-GH Controller

3.2.RSMD-GH Module

3.3.12 Relay E-BUS Module
3.4. A2L Mitigation Controller

4. WIRING

4.1, Important Wiring Considerations

5. SAFETY

5.1. A2L Leak Detection Sequences
6. WIRING

6.1.VCCX-454-GH

6.2.Sensors

6.3. Devices

6.4.Modules

7. START-UP AND COMMISSIONING

7.1. Start-up and Commissioning

8. INPUTS AND QUTPUTS

8.1. VCCX-454-GH Controller

9. SEQUENCE OF OPERATIONS

9.1. Mode of Operation

9.2. Heating Operation

9.3. Space Sensor Options

9.4. Alarms

9.5.Trend Logs

10. TROUBLESHOOTING

10.1.  VCCX-454-GH Controller and RSM LED Diagnostics

10.2.  VCCX-454 Controller LED Diagnostics

10.3.  Temperature Sensor Testing

TABLE OF CONTENTS



12.1.
12.2.
12.3.
12.4.
12.5.
12.6.
12.7.

13.1.
13.2.
13.3.
13.4.

14.

APPENDIX A - SYSTEM CONFIGURATION

System Configurations

APPENDIX B - VCCX-454-GH LCD SCREENS

Navigation Keys

Main Screens Map

Setting Screens

Status Screens

Alarm Screens

Output Override Screens

Air Balance Screens

APPENDIX C - VCCX-454-GH BACNET

VCCX-454-GH BACnet Connection to MS/TP Network

BACnet Connection to MS/TP or IP Network

VCCX-454-GH BACnet Analog Parameters
VCCX-454-GH BACnet PICS

REVISION HISTORY

TABLE OF CONTENTS

69
69
70
70
7
72
73
74
76
77
78
78
79
80
87
88



TABLE OF FIGURES

Figure 1: VCCX-454-GH Controller Components

Figure 2: VCCX-454-GH Controller Dimensions

Figure 3: RSMD-GH Controller Dimensions

Figure 4: 12 Relay E-Bus Module Dimensions

Figure 5: A2L Mitigation Controller Dimensions

Figure 6: VCCX-454-GH Controller Inputs Wiring

Figure 7: VCCX-454-GH Controller Outputs Wiring

Figure 8: E-BUS Digital Room Sensor Wiring

Figure 9: Space Temperature Sensor Wiring

Figure 10: Supply Air Temperature Sensor Wiring

Figure 11: Return Air Temperature Sensor Wiring

Figure 12: Analog Humidity Sensor Wiring

Figure 13: Outdoor Air Temperature Sensor Wiring

Figure 14: E-Bus Temperature and Humidity Sensor Wiring

Figure 15: Supply Fan VFD Wiring

Figure 16: Modulating Heating Device Wiring

Figure 17: Humidifier Wiring

Figure 18: 12 Relay E-BUS Expansion Module Wiring

Figure 19: RSMD-GH Inputs Wiring
Figure 20: RSMD-GH Outputs Wiring

Figure 21: MHGRV-X Series Module to VCCX-454-GH Controller Wiring (MHGRV-X shown)
Figure 22: MODGAS-XWR2 Series Module to VCCX-454-GH Controller Wiring (MODGAS-XWR2 shown)

Figure 23: Prism 2 Details Viewer Button

Figure 24: Standard Log Dropdown Button
Figure 25: Load Log Option in the Trend Logs Screen

Figure 26: Location of Loading Log Data Ticket Number

Figure 27: Export Daily Button Generates Report

Figure 28: Saving the Report to the Computer

Figure 29: Opening the File
Figure 30: VCCX-454-GH Controller LED Locations

Figure 31: LCD Display and Navigation Keys

Figure 32: VCCX-454-GH Main Screens Map

Figure 33: VCCX-454-GH Setting Screens

Figure 34: VCCX-454-GH Status Screens
Figure 35: VCCX-454-GH Alarm Screens

TABLE OF FIGURES

19
20
21
22
23
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
59
59
59
59
59
59
59
67
70
7
72
73
74



Figure 36: VCCX-454-GH Output Override Screens

Figure 37: VCCX-454-GH Air Balance Screens

Figure 38: VCCX-454-GH BACnet Connection to MS/TP Network

Figure 39: Wiring Example - Shield (Drain) Wiring for Isolated and Non-Isolated Connections

TABLE OF FIGURES

76
77
78
79



TABLE OF TABLES

Table 1: Parts Number Cross Reference

Table 2: Parts, Descriptions, and Illustrations

Table 3: Voltage and Environment Requirements

Table 4: VCCX-454-GH Controller Inputs and Outputs

Table 5: User-Configurable Relay Outputs
Table 6: VCCX-454-GH Trend Log Status Points

Table 7: VCCX-454-GH Trend Log Enumerated Values

Table 8: VCCX-454-GH Trend Log Bit Strings

Table 9: RSMD-GH Module Trend Logs

Table 10: RSMD-GH Trend Log Bit Strings
Table 11: 0-5V Temperature Sensor - Voltage and Resistor Type for Type Il 10 K OHM Thermistor SENSOrs .......ccvveeereerieraens

Table 12: Navigation Key Functions

Table 13: Editing Key Functions

Table 14: Alarm Screens

Table 15: VCCX-454-GH Analog Inputs
Table 16: VCCX-454-Analog Values

Table 17: VCCX-454-GH Binary Inputs

Table 18: VCCX-454-GH Multi-State Inputs

Table 19: VCCX-454-GH Multi-State Values

Table 20: VCCX-454-GH BACnet Protocol Implementation Conformance Statement

TABLE OF TABLES

10

24
46
49
61
61
62
63
64
68
70
70
75
80
82
83
86
86
87

vi



1.NOTES, CAUTIONS, AND WARNINGS

NOTE: Notes are intended to clarify the unit installation, operation, and maintenance.

ACAUTION

Caution statements are given to prevent
actions that may result in equipment
damage, property damage, or personal
injury.

Warning statements are given to prevent
actions that could result in equipment
damage, property damage, or serious
personal injury.

Danger statements are given to prevent
actions that will result in equipment
destruction, property damage, and severe
personal injury or death.

NOTES, CAUTIONS, AND WARNINGS



2.0VERVIEW

The AAON VCCX-454-GH Controller can
provide the precise temperature and humidity
control needed to optimize plant development.
The controller allows growers to set the
Modes of Operation, space humidity, and
temperature setpoints at different phases of
the plant growth.

AAON uses modulating reheat and electronic
valves to maintain the conditions the grower
desires. VCCX-454-GH Controller comes with
standard programming that keeps the
compressor in its safe operating envelope for
reliable operation.

Some indoor agriculture facility operating
conditions, necessary for ideal plant growth,
put the compressor outside its safe operating
envelope. The VCCX-454-GH Controller is
designed specifically for these conditions.

While providing comfort conditions for humans
allows a wide range of applications dependent
on building conditions and desired end result,
optimizing an indoor farm for plant
development requires strict control,
decreasing the possible application options.

OVERVIEW

2.1. Features

The VCCX-454-GH Controller is designed with
eight analog inputs, four analog outputs, eight
binary inputs, and eight relay outputs (seven
configurable). It also has an on-board BACnet
port for connection to an MS/TP network. The
controller contains a 2 x 8 LCD character
display and four buttons that allow for
configuration and status of settings, alarms,
force modes, and BACnet configuration.

The VCCX-454-GH Controller can communicate
with the RSMD-GH. In addition, the MHGRV-X
series modules, MODGAS-XWR?2 series
modules, and 12 Relay E-BUS Expansion
Module provide additional inputs and outputs.
There are also two E-BUS expansion ports,
which allow the use of communicating sensors
and E-BUS modules.



Other features of the VCCX-454-GH include:

o A2L Mitigation Controller

e Controls digital compressors

e Controls up to 12 stages of heat

e Modulating heating output
(SCR Electric Heat Control)

e Full integration with the AAON
Refrigerant System Module for Digital
Compressors for indoor agriculture
(RSDM-GH)

e Full integration with the
MODGAS-XWR?2 series modules

e Full integration with the MHGRV-X
series modules

e Advanced dehumidification capabilities

e Primary/secondary heating control

e Fan proving interlock

e Dirty Filter Alarm

e Emergency Shutdown Input (Smoke
Detector/Firestat or other shutdown
conditions)

e Daylight Savings Time adjustment

e Trend logging capability

e Head pressure control

e On-board BACnet port for connection
to an MS/TP network, see Figure 38.

NOTE: Set-up, configuring, and monitoring
of the VCCX-454-GH Controller
requires Prism 2 front-end software
used with a personal computer.

BACnet is a registered
trademark of ASHRAE.
ASHRAE does not endorse,
approve or test products for
compliance with ASHRAE
standards. Compliance of listed products to
the requirements of ASHRAE Standard 135 is
the responsibility of BACnet International. BTL
is a registered trademark of BACnet
International.

OVERVIEW



2.2. Parts Number Cross Reference

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

Table 1: Parts Number Cross Reference

Part Description

AAON

VCCX-454-GH Controller ASMO07792
A2L Mitigation Controller ASM07563
Refrigerant System Module for Digital Compressors -

Grow House (RSMD-GH) ASMO6717
MODGAS-XWR2 Module ASMO01695
MODGAS-XWR2-B Module ASM06909
MHGRV-X Module ASMO01670
MHGRVX-A1 Module ASMO07265
MHGRVX-A2 Module ASMO06926
MHGRVX-B1 Module ASM06910
MHGRVX-B2 Module ASM06927
MHGRV Reheat Expansion Module ASMO01687
12 Relay E-BUS Expansion Module ASM01873
LA Aucxiliary Board ASMO06718
Standard Room Sensor - Plain ASM02227
E-BUS Digital Room Sensor - LCD - Temp and RH ASM01820
E-BUS Digital Room Sensor - No LCD - Temp and RH ASM02221
E-BUS Horizontal Outdoor Air Temperature ASMO1836
and RH Sensor

E-BUS Vertical Outdoor Air Temperature and RH Sensor | ASM01838
E-BUS Return Air Temperature and RH Sensor ASM01840

E-BUS Cable Assembly E-BUS Power and Comm 1.5 ft.,
3 ft., 10 ft., 25 ft., 50 ft., 75 ft., 100 ft., 150 ft., 250 ft.,
and 1000 ft. Spool

6029440 (1.5 ft.), G012870 (3 ft.), G029460 (10 ft.),
6045270 (25 ft.), G029510 (50 ft.), 6029530 (75 ft.),
6029450 (100 ft.), G029470 (150 ft.),

V36590 (250 ft.), G018870 (1000 ft. Spool)

E-BUS Bulk Connectors

G018890

E-BUS Crimp Tool 6034180
Outdoor Air Temperature Sensor 6042230
Space Humidity Sensor ASMO01646
Duct Temperature Sensor (6 in. or 12 in.) 6051240 (6 in.), G051250 (12 in.)
CommLink 6 Communications Interface ASM01874
IP Module Kit for CommLink 6 ASM01902
USB-Link 2 Kit ASM02244
MiniLink Polling Device 5 ASMO01626
FieldServer BACnet Router G107780
Prism 2 Front-End Computer Software ASM02533
E-BUS Adapter Board ASM01878
E-BUS Adapter Hub 6033970
E-BUS Adapter Hub with 1.5 ft. EBC Cable ASM01635
E-BUS Space Temp/RH Sensor Emulator Board ASMO01696
E-BUS Return Air Temp/RH Sensor Emulator Board ASMO01621
E-BUS Outdoor Air Temp/RH Sensor Emulator Board ASMO01697
Communication Surge Protector Kit ASM01907

OVERVIEW



VCCX-454-GH CONTROLLER TECHNICAL GUIDE

2.3. Parts and Descriptions

Table 2: Parts, Descriptions, and Illustrations

VCCX2 Parts and Descriptions

Part Description Illustration
VCCX-454-GH Controller

The VCCX-454-GH Controller provides eight
analog inputs, four analog outputs, eight binary
inputs, and eight relay outputs. It also has an on- 1 e
board BACnet port for connection to an MS/TP e
network. The controller contains a 2 x 8 LCD
character display and four buttons that allow for
status and alarm display as well as BACnet
configuration. It allows for the addition of the
RSM, EM1 Expansion Module, and the 12 Relay
E-BUS Expansion Module.

ASM07792

NOTE: Set-up, configuring, and monitoring of the
VCCX-454-GH Controller requires Prism 2 front-
end software used with a personal computer.
A2L Mitigation Controller

The A2L Mitigation Controller is part of the
Refrigerant Detection system and is designed to
detect A2L refrigerant leaks in the airstream
and/or cabinet. The A2L Mitigation Controller
has three sensor inputs, one binary input, and
four relays.

RSMD-GH Module

ASM07563

The Refrigerant System Module for Digital
Compressors (RSMD-GH) monitors and controls
one or two refrigeration circuits of the HVAC
unit. The module is designed for R410-A
refrigerant. Up to four RSMD-GH Modules can be
connected, depending on the size of the system.
There are two E-BUS expansion ports, which
allow for the use of communicating sensors and
E-BUS modules. The RSMD-GH provides three
analog inputs, four binary inputs, five relays, and
two analog outputs. It connects with an E-BUS
cable to the VCCX-454-GH Controller.

ASM06717

OVERVIEW 1"



VCCX-454-GH CONTROLLER TECHNICAL GUIDE

VCCX2 Parts and Descriptions

Part No. Part Description Illustration
MODGAS-XWR2 Module
MODGAS-XWR2-B Module

The MODGAS-XWR2 series modules are
designed to be used with White-Rodgers valves
only. It will modulate up to two White-Rodgers
ASM01695 gas valves to maintain a desired discharge
ASM06909 (supply) air temperature. Up to four modulating
gas valves may be controlled when a second
MODGAS-XWR?2 is configured as a slave module.
It also controls the speed of the induced draft fan
to maintain proper combustion in the heat
exchanger. It connects with an E-BUS cable to
the VCCX-454-GH Controller.

MHGRV-X Module

MHGRVX-A1 Module

MHGRVX-A2 Module

ASMO01670 MHGRVX-B1 Module

ASM07265 MHGRVX-B2 Module

ASM06926
ASM06910 The MHGRV-X series modules control a
ASM06927 modulating hot gas reheat valve to maintain a
desired supply air temperature and
Dehumidification Setpoint. It connects with an E-
BUS cable to the VCCX-454-GH Controller.
MHGRV REHEAT Expansion Module

The MHGRV Reheat Expansion Module is
designed to control one set of reheat valves. The
ASM01687 Reheat Expansion Module connects to the
MHGRV-X via an E-BUS communication cable.
Connected together, the Reheat Expansion
Modules provide a system that allows the proper
control of multiple sets of valves.

12 Relay E-BUS Expansion Module

The 12 Relay Expansion Module adds 12
configurable relays to the VCCX-454-GH Control
System. It connects to the

VCCX-454-GH Controller with an E-BUS cable.

ASM01873

OVERVIEW 12



VCCX-454-GH CONTROLLER TECHNICAL GUIDE

VCCX2 Parts and Descriptions

Part No. Part Description Illustration
LA Auxiliary Board

For LAC valve control. The LA Auxiliary Board is
ASM06718 used on low ambient applications to control a
bypass valve to control the liquid pressure to a
liquid pressure setpoint. It connects with an
E-BUS cable to the VCCX-454-GH controller.
Standard Room Sensor

Includes: Standard Room Sensor. For wall
mounting. Use with VCCX-454-GH Controller
only. Connects to the controller via field
fabricated wiring.

E-BUS Digital Room Sensor - Temp Only and N
Temp and Humidity

ASM02227

ASM01820 . —
ASM02221 The ASM01820 and ASM02221 (no LCD display) o

are used with the VCCX-454-GH Controller for @
room air temperature and humidity sensing
applications. Both use E-BUS cables.

E-BUS Horizontal Outdoor Air Temperature and
Humidity Sensor

Used for outdoor air temperature and humidity
sensing applications. Connects to VCCX-454-GH
Controller or E-BUS Adapter Hub using E-BUS
cable.

ASM01836
Includes: E-BUS Horizontal Outdoor Air
Temperature and Humidity Sensor, mounted in a
weatherproof handy box with attached 3 ft. E-
BUS cable with jack. A 25 ft. E-BUS cable is
included to connect to the VCCX-454-GH
Controller. If a longer E-BUS cable is required, it
must be ordered separately.

OVERVIEW 13



VCCX-454-GH CONTROLLER TECHNICAL GUIDE

VCCX2 Parts and Descriptions

Part Description Illustration
E-BUS Vertical Outdoor Air Temperature and
Humidity Sensor

Used for outdoor air temperature and humidity
sensing applications. Connects to VCCX-454-GH
Controller or E-BUS Adapter Hub using E-BUS
cable.

ASMO01838
Includes: E-BUS Vertical Outdoor Air
Temperature and Humidity Sensor, mounted in a
weatherproof handy box with attached 3 ft. E-
BUS cable with jack. A 25 ft. E-BUS cable is
included to connect to the VCCX-454-GH
Controller. If a longer E-BUS cable is required, it
must be ordered separately.

E-BUS Return Air Temperature and Humidity
Sensor

Used for return air temperature and humidity
sensing applications.

Connects to VCCX-454-GH Controller or E-BUS
ASM01840 Adapter Hub using E-BUS cable.

Includes: E-BUS Return Air Temperature and
Humidity Sensor, mounted in a weatherproof
handy box attached with a 3 ft. E-BUS cable with
jack. A 50 ft. E-BUS cable is included to connect
to the VCCX-454-GH Controller. If a longer E-BUS
cable is required, it must be ordered separately.
E-BUS Cables

G029440 (157) The E-BUS cables connect to the VCCX-454-GH
G012870 ip Controller, VCC-X Expansion Modules, and E-BUS — o
G029460 (107 Sensors. Different lengths can be joined together 3 F’ // :
G045270 (25r) using an E-BUS Adapter Hub, if necessary. The
G029510 (s0r) E-BUS cables are available in

G029530 (75F) 1.5 ft., 3 ft., 10 ft., 25 ft., 50 ft., 75 ft., 100 ft.,
G029450 (1007) | 150 ft., and 250 ft. lengths.

6029470 (1507 3
V36590 (250r) Includes: E-BUS Cable Assembly. -
6018870 sroor) | The E-BUS CABLE SPOOL is a bulk E-BUS cable
that can be used with the E-BUS Bulk
Connectors.

OVERVIEW 14



VCCX-454-GH CONTROLLER TECHNICAL GUIDE

VCCX2 Parts and Descriptions

Part No. Part Description Illustration
E-BUS Bulk Connectors

Attaches to E-BUS Spool Cable. Must be crimped N

using either the G034180
E-BUS Crimp Tool or one matching the
requirements listed in the pricing list.

G018890

(/IR
I
I

Includes: E-BUS Bulk Connector.

E-BUS Crimp Tool

6034180 Crimps the E-BUS Connectors for use with the E-

BUS Spool Cable. Includes: E-BUS Crimp Tool.

Outdoor Air Temperature Sensor

Used for temperature sensing applications. _—
6042230 — ‘ |
Includes: 10K ohm Outdoor Air Temperature
Sensor, two wire, mounted in a weatherproof ‘
handy box only.

Duct Temperature Sensor - 6” Probe
Duct Temperature Sensor - 12” Probe

G051240 = 6" probe length. G051250 = 12" probe
length. Used for return or supply air
temperature sensing applications.

G051240 ("
G051250 (121

Includes: 10K ohm Duct Temperature Sensor,
two-wire only.

OVERVIEW 15



VCCX-454-GH CONTROLLER TECHNICAL GUIDE

VCCX2 Parts and Descriptions

Part No. Part Description Illustration
CommLink 6 Communications Interface

The CommLink 6 connects to the control system
using a USB computer connection to provide
direct on-site communications with the control
system from a computer with the Prism 2
software installed. For remote communications,
see the IP Module Kit.

H
Fad f{{ .«‘{ 1
comsns §§$888EE > |

ASM01874 Includes: CommLink 6, 6 ft. USB cable, and Rl

120/24 VAC power supply. Required on all
networked systems or if a direct computer or
remote computer connection is required.
Connects to the user’'s computer USB 1.1 or 2.1
port. Prism 2 computer front-end software must
be installed directly connected or remotely
connected to a computer to communicate with
the user’s system.

IP Module Kit - Internet/LAN Connection

Used for Internet or Local Area Network
communications with the control system. Field
installs by plugging into the CommLink 6 circuit
board and provides an addressable Ethernet
connection to the controls system from any
computer connected to the building’s LAN. It can
ASM01902 also be configured to allow access to the control
system from the Internet through the LAN if the
Ethernet firewall is configured for this option.

Includes: IP Link module, 10 ft. long Ethernet
cable, and installation instructions. Prism 2
computer front-end software must be installed
on the remote computer in order to dial-up and
communicate with the controls system.

OVERVIEW 16



VCCX2 Parts and Descriptions

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

Part No.

ASM02244

Part Description
USB-Link 2 Kit

The USB-Link 2 is a pocket-sized
communications interface used to connect a
laptop computer to the control system for
programming and monitoring, using a modular
cable to connect to the service port connector on
the controllers and a USB cable to connect to a
laptop computer.

Includes: USB-Link 2 for multiple or single loop
systems, USB cable, modular connection cable,
two mini-DIN to terminal adapters, and Prism 2
software.

Illustration

| ussumka |

ASM01626

MiniLink PD 5

Used with all Orion controllers to provide
network communications, zone voting, alarming,
and tenant logging capabilities. A MiniLink
Polling Device is required on each loop of a
networked system.

Includes: MiniLink Polling Device 5.

G107780

FieldServer BACnet Router

Connects up to two AAON VCCX-454-GH
Controllers to a BACnet IP network. The router
has three physical communications ports — one
10/100 Mbps Ethernet port and two RS-485
MS/TP ports — and can connect two VCCX-454-
GH controlled units to an Ethernet network. It
uses standard Ethernet cables for
commissioning and installation. DHCP
automatically obtains IP settings from the
network.

OVERVIEW



ASMO02533

VCCX2 Parts and Descriptions

Part Description
Prism 2 Front-End Computer Software

Prism 2 provides standard, easy-to-understand
status screens for each type of equipment
installed. Prism 2 software has provisions for
custom screens, which allow floor plans,
equipment photos, or user-defined summary
screens to be implemented to meet their own
individual needs. All controlling setpoints, trend
logs, and alarm conditions are accessed in the
Prism environment. Prism can be configured for
direct on-site installation, remote modem
connection, or TCP/IP Internet connection to
several installations.

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

Illustration

ASM01878

E-BUS Adapter Board

The E-BUS Adapter Board is used to connect
E-BUS devices together and convert to different
types of cables, if needed. It connects with an
E-BUS cable to the VCCX-454-GH Controller.
Cable supplied separately.

MODULAR
E

xxxxxxxx
REV 0

SNE3 dLSwW

G033970

E-BUS Adapter Hub
The E-BUS Adapter Hub is used for connecting E-
BUS devices and controllers together with

E-BUS cables of varying lengths.

Includes: E-BUS Adapter Hub.

ASMO01635

E-BUS Adapter Hub with 1.5 ft. E-BUS Cable

The E-BUS Adapter Hub is used for connecting E-
BUS devices and controllers together with
E-BUS cables of varying lengths.

Includes: E-BUS Adapter Hub and 1.5 ft. E-BUS
cable.

ASM01696

E-BUS Space Temperature and Humidity Sensor
Emulator Board with 1.5 ft. E-BUS Cable

The E-BUS Space Temperature and Humidity
Sensor Emulator Board allows the use of third-
party analog space temperature and humidity
sensors to emulate the AAON E-BUS Space
Temperature and Humidity Sensor.

Includes: E-BUS Sensor Emulator Board
and 1.5 ft. E-BUS cable.

OVERVIEW



2.4. VCCX-454-GH Controller Components
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VCCX-454-GH CONTROLLER TECHNICAL GUIDE
3.DIMENSIONS

3.1. VCCX-454-GH Controller
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Figure 2: VCCX-454-GH Controller Dimensions
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3.2. RSMD-GH Module
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Figure 3: RSMD-GH Controller Dimensions
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3.3. 12 Relay E-BUS Module

- 6.06 .

- 5.52 -

2.76

A
I |
® =7 N ®
Fe—— -
— Www.a0n.com T
| = - 12 Relay E-BUS AAON P/N: (e ] || (T
T | o= — - Expansion Module ASM01873 | [T
OO|Emmm] | R w7 | | | |H-eam
| e | Rv2=| |RLYS= | | | [T
™ RLY 3= | |RLY 9= | e
RLY 4= |RLY 10 = |
RLY 5= |RLY 11 = |
5.00 RLY 6= |RLY 12=] | 563
] IT IS RECOMMENDED THAT YOU WRITE
THE DESCRIPTION OF THE RELAY
pE| H OUTPUTS YOU ARE CONNECTING TO THE
RELAY EXPANSION MODULE IN THE BOXES
] H PROVIDED ABOVE USING A PERMANENT
MARKER (SHARPIE®) FOR FUTURE
pEN| H REFERENCE. -
nmw H
= 0
e
RELAY E-BUS 5 | e oy o
! LABEL P/N E-BU WARNING! POLARITY MUST Rt
EXPANSION | 040000 |EXPANSION | BE GBSERVED OR THE BOARD s oo
\ WILL BE DAMAGED S8 %
zm2
& e 53
020 | [B] =]
r " CoMM PONER
=) lo:5
? ~ v
— 0.71 - 205
- 4.10 -

| NOTE: All dimensions are in inches. |

| NOTE: Depth is 1.50 inches. |

Figure 4: 12 Relay E-Bus Module Dimensions
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3.4. A2L Mitigation Controller
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Figure 5: A2L Mitigation Controller Dimensions
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4.WIRING

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

4.1. Important Wiring Considerations

4.1.1. General

Correct wiring of the VCCX-454-GH Controller
is the most important factor in the overall
success of the controller installation process.
In general, most VCCX-454-GH Controllers are
installed and wired at the AAON factory. Some
of the following information pertains to field
wiring and may not apply to the installation if
it was pre-wired at the factory. However, if
troubleshooting of the controller is required, it
is a good idea to be familiar with the system
wiring, whether it was factory or field wired.

4.1.2. Controller Mounting

When the controller is to be field mounted, it is
important to mount the controller in a location
that is free from extreme high or low
temperatures, moisture, dust, and dirt. See
Table 3, on the right, for a list of the required
operating conditions for the VCCX-454-GH
Controller and associated expansion modules.

The VCCX-454-GH Controller is housed in a
plastic enclosure. It is designed to be mounted
by using the three mounting holes in the
enclosure base. The VCCX-454-GH Controller
needs to be installed in an environment that
can maintain a temperature range between
-22°F and 158°F not to exceed 95% relative
humidity levels (non-condensing). Be careful
not to damage the electronic components
when mounting the controller.

WIRING

4.1.3. Wiring

The VCCX-454-GH Controller and expansion
modules must be connected to a 24 VAC power
source of the proper size for the calculated VA
load requirements. All transformer sizing
should be based on the VA rating listed in
Table 3 below.

Table 3: Voltage and Environment Requirements

Voltage and Environment requirements

©
g 5 22
= 5 538
= g S
£ & 58
c E 29
8 g :
<
VCCX-454-GH 22°F 10 | 0-95%
Controller 18-30VAC | 15 | poar RH
RSMD-GH ] :
and LA Aux 18:30VAC | 1g | 22Fto | 0-95%
158°F RH
Board
12 Relay
E-BUS -22°Fto | 0-95%
Expansion 18-30 VAC | 15 158°F RH
Module
-22°Fto | 0-95%
MHGRV-X 18-30 VAC 18 156°F o
Reheat 18-30 VAC N R
Expansion (25%/-15%) | 12 1105507:0 0 FZ:A
Module Class 2

When using a single transformer to power
multiple controllers or expansion modules,
the correct polarity must always be
maintained between the boards. Failure to
observe correct polarity will result in
damage to the controller and expansion
modules.
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Please carefully read and apply the following
information when wiring the VCCX-454-GH
Controller and modules.

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

2. All 24 VAC wiring must be connected
so that all ground wires remain
common. Failure to follow this
procedure can result in damage to the
controller and connected devices.

3. Minimum wire size for 24 VAC wiring
should be 18-gauge.

4. Minimum wire size for all sensors
should be 24-gauge. Some sensors
require two-conductor wire, and some
require three-or four-conductor wire.

5. Minimum wire size for 24 VAC
thermostat wiring should be 22-gauge.

6. Be sure all wiring connections are
properly inserted and tightened into
the terminal blocks. Do not allow wire
strands to stick out and touch
adjoining terminals, which could
potentially cause a short circuit.

7. When communication wiring is to be
used to interconnect VCCX-454-GH
Controllers together or to connect to
other communication devices, all
wiring must be plenum-rated,
minimum 18-gauge, two-conductor,
twisted pair with shield. AAON can
supply communication wire that meets
this specification and is color coded for
the network or local loop. If desired,
Belden #82760 or equivalent wire may
also be used.

8. Before applying power to the
VCCX-454-GH Controller, be sure to
recheck all wiring connections and
terminations thoroughly.

WIRING

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

4.1.4. Powering Up

When the VCCX-454-GH and connected
modules are first powered up, the POWER LED
should light up and stay on continuously. If it
does not light up, check to be sure the 24 VAC
is connected to the controller, the wiring
connections are tight, and they are wired for
the correct polarity. The 24 VAC power must
be connected so all ground wires remain
common. If after making all these checks, the
POWER LED does not light up, please contact
AAON Controls Support for assistance.
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5.SAFETY

5.1. A2L Leak Detection
Sequences

NOTE: The following sequences are only
applicable with a VCCX-454-GH
connected to an A2L Mitigation
Controller. Refer to the A2L
Mitigation Controller Technical
Guide for stand-alone sequences.

NOTE: The A2L Leak Detect alarms will
stay active on the VCCX-454-GH
even if the condition is cleared.
Once the leak detection clears, the
VCCX-454-GH will operate its
regular sequence with the alarms
active. The alarms can only be
manually cleared by power cycling
the VCCX-454-GH or by using the
keypad and display on the
VCCX-454.

SAFETY

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

5.1.1. Airstream Leak Detection Only

When the A2L Mitigation Board detects a leak
in the airstream, all compressor operations
cease immediately, and the A2L Airstream
Leak Detect alarm will be activated.

If the unit is commanded to be occupied

o |t will operate as it would normally
with the compressors locked out. If the
supply fan is configured for variable
speed, it will ramp up to 100%.

If the unit is commanded unoccupied at any
time while the alarm is active

o The unit fan will be forced to operate
based on the current control method
configured. If the supply fan is
configured for variable speed, it will
ramp up to 100% in 90 seconds.

e Heating can operate as required;
however, it will only operate to the
unoccupied control temperatures.

e |f the HVAC Mode is SAT Tempering,
Outdoor Air (MUA), or DOAS Unit.

o Operate the unit as if it were in
Occupied Mode using regular
setpoints.

o |f the HVAC Mode is Supply Air, Return
Air, Space Temp, Space Temp with
High % OA, Single Zone VAV.

o Operate the unit as if it were in
Unoccupied Mode using setback
setpoints.

o If Night Setbacks are set to 30°F
(disabling unoccupied operation),
run with Occupied setpoints.

Alarms related to compressors not operating
should not be activated, as there are no issues
with the compressors.
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5.1.2. Cabinet Leak Detection Only

When the A2L Mitigation Board detects a leak
in the cabinet, the A2L Cabinet Leak Detect
alarm will be activated. All compressor and
gas heat operations will cease immediately.
Electric, hot water, and steam heat sources
will still be able to operate.

If the unit is a MUA and the supply air
temperature drops below the Low SAT Cutoff
setpoint, it will shut the unit down
immediately.

If the unit is off, it will stay off.

SAFETY

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

5.1.3. Cabinet and Airstream Leak
Detection

When the A2L Mitigation Board detects a leak
in the cabinet and the airstream, both A2L
Cabinet Leak Detect Alarms are activated.

If the unit is commanded to be occupied

o |t will operate as it would normally
with the compressors and gas heat
locked out.

If the unit is commanded unoccupied at any
time while the alarm is active

e The unit fan will be forced to operate
based on the current control method
configured. If the supply fan is
configured for variable speed, it will
ramp up to 100% in 90 seconds.

e |f the HVAC Mode is SAT Tempering,
Outdoor Air (MUA), or DOAS Unit.

o Operate the unit as if it were in
Occupied Mode using regular
setpoints.

o |f the HVAC Mode is Supply Air, Return
Air, Space Temp, Space Temp with
High % OA, Single Zone VAV.

o Operate the unit as if it were in
Unoccupied Mode using setback
setpoints.

o If Night Setbacks are set to 30°F
(disabling unoccupied operation),
run with Occupied setpoints.

Alarms related to compressors not operating
should not be activated, as there are no issues
with the compressors.
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6.WIRING

6.1. VCCX-454-GH

The VCCX-454-GH Controller is designed with
eight analog inputs, four analog outputs, eight
binary inputs, and eight relay outputs.

There are also two E-BUS expansion ports,
which allow the use of communicating sensors
and E-BUS modules.

See Figure 6 below and Figure 7, page 29, for
wiring details.

Note: Either a flush mount room

sensor or a digital E-BUS room Proof of Flow Switch
sensor (using a modular E-BUS cable) ——
may be used Dirty Filter Switch
| |
—————————————— 17
! Space ! Hood ON/OFF
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Return Air Temp. Sensor { Building Static - T
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T o E—5 = —
Remote Supply Air +0
P I
~ Temperature Reset Signal o O lq 8-30 VAC
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. ! 4L Line
Qutdoor Air | GND
Temperature Sensor !
: Size transformer for correct total load.
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1
I
1

Static Pressure
Transducer
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Duct Static Port

Figure 6: VCCX-454-GH Controller Inputs Wiring
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NOTE: Relay contacts for R2-R8 may be configured for:

1.) COOLING STAGES 9.) PREHEAT 17.) A1 COMP RUN STATUS

2.) HEATING STAGES 10.) LOW AMBIENT 18.) A2 COMP RUN STATUS

3.) AUX HEAT 11.) EXHAUST 19.) B1 COMP RUN STATUS

4.) EMERGENCY HEAT 12.) ECONOMIZER 20.) B2 COMP RUN STATUS

5.) MOD HEAT ENABLE 13.) HEAT WHEEL 21.) CONDENSER PUMP

6.) MOD COOL ENABLE 14.) OCCUPIED 22.) SUMP HEATER

7.) MORNING WARM-UP 15.) OVERRIDE 23.) SUMP PUMP DRAIN
MORNING COOL-DOWN 16.) ALARM

8.) REHEAT

24 VAC ONLY
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Figure 7: VCCX-454-GH Controller Outputs Wiring
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6.2. Sensors

6.2.1. E-BUS Digital Room Sensor

The ASM01820 or ASM02221 E-BUS Digital
Room Sensor can be used to sense space
temperature and humidity. The ASM02221
does not have an LCD display or keypad. The
sensor connects to the VCCX-454-GH
Controller with an E-BUS cable. Up to 10
sensors can be daisy-chained together and
used on a single VCCX-GH.

The E-BUS Digital Room Sensor should be
mounted on the wall in an area that does not
have drafts or is not exposed to direct
sunlight. See Figure 8 below for wiring details.

NOTE:

When only the E-BUS Digital Room
Sensor is used, it connects directly to
the VCCX-454-GH Controller using an
E-BUS cable of the appropriate length.
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NOTE:

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

If using multiple E-BUS sensors or
modules, the E-BUS hub or adapter
board may be required.

VCCX-454-GH Controller

MAIN SUPPLY FAN V¥
NOT USED

MOD HEATING = AD
HUMIDIFIER SIGNAL = AO4

8 o e

AN

S
Vi

ASM01820, ASM02221
E-BUS Digital Room Sensor

\ E-BUS cable

Figure 8: E-BUS Digital Room Sensor Wiring

WIRING
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6.2.2. Space Temperature Sensor

The ASM02227 Space Temperature Sensor can
be used on units using analog space sensors
instead of digital sensors. The Space
Temperature Sensor is a 10K Type Il
Thermistor Sensor and should be mounted
approximately five feet above the floor in the
space that is to be controlled.

The Space Temperature Sensor is available as
a sensor only.

A space temperature signal can be connected
to Analog Input 1 (Al1) for applications
requiring a space temperature reading.

See Figure 9 below for complete Space
Temperature Sensor wiring details.

=1 VCCX-454-GH Controller
Space Temperature Sensor I
(ASM02227 shown) T Ty
AlZs
N AI3 = 8U,
I ~ L :.5 = gETih\\"i
o e = NOTUSRD ™.
o (| AI7 = OUTDOCR AIR Tk _
AlI8 = NOT USED Ny
ey e
T) T™P (1 NOT EACME\'I:Sn\\
—1 GND T BACNET=._ §
) MAIN SUPPLY FAN VFD = AOT-.
[ ] 24 VAC POWER NOTUSED =A02 | ™
) WARNING! MOD HEATING = A03 o

POLARITY HUMIDIFIER SIGNAL = A04
MUST BE

OBSERVED

CONTROLLER
WILL BE
DAMAGED

LABEL P/N
G154970

424 VAC

Figure 9: Space Temperature Sensor Wiring
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6.2.3.

The G051240 (6 inch) or G051250 (12 inch)
Supply Air Temperature Sensor must be wired
as shown for proper operation.

Supply Air Temperature Sensor

The Supply Air Temperature Sensor is a 10K
Type Il Thermistor Sensor. The Supply Air
Temperature Sensor should be mounted in the
unit discharge plenum or in the supply air
duct.

A supply air temperature signal needs to be
connected to AlI3 for applications requiring a
supply air temperature reading.

See Figure 10 below for details.

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

- (L= 1 VCCX-454-GH Controller
Supply Air = D
Temperature Sensor Al
Al =N
[ ﬂ;:ﬁg;us B
[IDl :‘_ﬂi N
iz g
Mount in HVAC unit - R
! = NOT ks
supply air duct. — EEL lE] USED S,

[ 1 MAIN SUPPLY FAN hB‘a

L 5 e o,

OR
CONTROLLER
WILL BE

MOD HEATII .
HUMIDIFIER SIGNAL = AO4 [~

\.r.‘\w' S
=

DAMAGED

‘ SOF THARE |

LABEL P/N
G154970

WIRING

N

Figure 10: Supply Air Temperature Sensor Wiring
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6.2.4. Return Air Temperature Sensor

G051240 (6 inch) or G051250 (12 inch) Return
Air Temperature Sensor must be wired as
shown for proper operation. The Return Air
Temperature Sensor is a 10K Type Il
Thermistor Sensor. The Return Air
Temperature Sensor should be mounted in the
return air duct.

A return air temperature signal can be
connected to Al4 for applications requiring a
return air temperature reading.

See Figure 11 below for details.

VCCX-454-GH Controller

Return Air
Temperature Sensor

AlF
Al6= <

Ar7=0U
Als= NO}"I’JE\ED\_
N

(e -

MAIN SUPPLY FAN\VE\
MOD HEATING = AD>-.
HUMIDIFIER SIGNAL = A04 |

Mount in HVAC unit
return air duct.

LABEL PIN
G154970

Figure 11: Return Air Temperature Sensor Wiring
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6.2.5. Analog Humidity Sensor

If the VCCX-454-GH is configured to use an
analog space sensor, by AAON or a third-party
(0-5V, 24 VAC), the humidity reading from the
sensor on this input is used by the controller
as a reference to help condition the space. The
space humidity is used for the space dew point
calculation.

See Figure 12 below for details.

Indoor Air Humidity Sensor

EXC

CoM

T __our

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

VCCX-454-GH Controller

Al6 =
Al7=0UTe.
AI8 = NOT USk._

\\\.
~ .
B
MAIN SUPPLY FAN V:
NOT USEI

MOD HEATING = AU
HUMIDIFIER SIGNAL = AO4

24 VAC POWER
ONLY
WARNING!
POLARITY

OR THE
CONTROLLER
WILL BE
DAMAGED

-GN
+24 VAC

DUAL LABEL PIN
E-BUS G154970
. | / j

%,
ﬁTJ 18-30 VAC @

ot HH»_ Line
GND =" Voltage

Size transformer for correct total load.
VCCX-454-GH Controller = 15 VA

Figure 12: Analog Humidity Sensor Wiring

WIRING
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6.2.6. Outdoor Air Temperature

Sensors

The G042330 Outdoor Air Temperature Sensor
must be wired as shown for proper operation
of the VCCX-454-GH Controller. The Outdoor
Air Temperature Sensor is a 10K Type Il
Thermistor Sensor.

An outdoor air temperature signal can be
connected to Al7 for applications requiring an
outdoor air temperature reading.

See Figure 13 below for details.

For applications involving outdoor air
humidity, the vertical or horizontal E-BUS
Outside Air and Humidity Sensor must be used
instead. See Figure 13 below.

G042230
Outdoor Air
Temperature Sensor

NOTE:

Make splice connections
inside the sensor enclosure
as shown. Seal all conduit
fittings with silicone sealant.

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

ACAUTION

Be sure to mount the sensor in the upright
position, in an area that is not exposed to
direct sunlight, and is protected from the
elements. The shaded area under the HVAC
unit rain hood is normally a good location.
Unused conduit opening(s) must have
closure plugs installed and must be coated
with sealing compound to provide a rain-
tight seal. Water can damage the sensor.

2 gy
Z 2
©oF DUAL LABEL P/N
L %E E-BUS G154970
N -

VCCX-454-GH Controller

AI7 =0UTw.

NOT . T~
|E] USED B
MAIN SUPPLY FAN V-
NOT

WARNING!
POLARITY
MUST BE

OBSERVED

OR THE
CONTROLLER
WILL BE

MOD HEATING = AU
HUMIDIFIER SIGNAL = A04

SOF THARE

Figure 13: Outdoor Air Temperature Sensor Wiring
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VCCX-454-GH CONTROLLER TECHNICAL GUIDE

6.2.7. E-BUS Temperature and NOTE: If using multiple E-BUS sensors or
Humidity Sensor modules, the E-BUS hub or E-BUS

) adapter board may be required.
The VCCX-454-GH can use both an Outdoor Air

Temperature and Humidity Sensor and a

Return Air Temperature and Humidity Sensor. ACAUTION

The ASM01836 (Horizontal) or ASM01838 Be sure to mount the outdoor sensor in the

(Vertical) E-BUS Outdoor Air Temperature and upright position, in an area that is not

Humidity Sensor connects to the VCCX-454-GH exposed to direct sunlight, and is protected

Controller via a provided 25 ft. E-BUS cable, from the elements. The shaded area under

which plugs into the sensor’s attached 3 ft. the HVAC unit rain hood is normally a good

cable and then plugs into the E-BUS port of the location. Unused conduit opening(s) must

VCCX-454-GH Controller or any available have closure plugs installed and must be

E-BUS port in the unit. coated with sealing compound to provide a
rain-tight seal. Water can damage the

The ASM01840 E-BUS Return Air Temperature Sensor.

and Humidity Sensor connects to the
Controller via the provided 50 ft. E-BUS cable.

See Figure 14 below for details.

Other cable lengths are available. See the
Parts Number Cross Reference Table, page 10.

E-BUS Temperature
and Humidity Sensor

VCCX-454-GH Controller —
i

MAIN SUPPLY FAN Vro

IOT USED =
MOD HEATING = Ad
HUMIDIFIER SIGNAL = Ag\

B[E[EpEE B e E A

:
04
i

[=]

B -

LABEL PiN
G154970 |
A

,/
] _~

[=]E}8]
124

E-BUS cable
with jack
connection

Figure 14: E-Bus Temperature and Humidity Sensor Wiring
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6.3. Devices

6.3.1. Supply Fan VFD Signal

The Supply Fan VFD Signal is a user-
adjustable signal with a range of 0-10 VDC
from Analog Output 1 (AO1) on the
VCCX-454-GH Controller. This signal output
can be connected to the Supply Fan VFD to
modulate the supply fan speed.

See Figure 15 below for detailed wiring.

VCCX-454-GH Controller

RELAY
COMMON

BACNET + =R
BACNET SHIELD = s
BACNET- =T

MAIN SUPPLY FAN VFD = AO1
NOT USED = A02

WARNING!
POLARITY

MUST BE
OBSERVED
R THE

D HEATING = 403
HUMIDIFIER SIGNAL = AO4

CONTROLLER
WILL BE
DAMAGED

DUAL
E-BUS

LABEL P/N
G154970

+24 VAC

]

Line
| = Voltage

18-30 VAC

Size transformer for correct total load.
VCCX-454-GH Controller = 15 VA

s

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

ACAUTION

VFD units can cause large transient noise
spikes, which can cause interference to be
propagated to other electronic equipment.
Use shielded wire wherever possible and
route all sensor and controller wiring away
from the VFD and the HVAC unit electrical
wiring.

Caution:

The VFD unit must be configured for 0-10 VDC
input. The input resistance at the VFD must not
be less than 1000 ohms when measured at the
VFD terminals with all input wires removed.

Supply Fan Variable
Frequency Drive
(by others)

0-10 VDC input
from AO1

NOTE:

Wire to the VFD using 10 gauge minimum
two-conductor twisted pair with shield cable.
Wire shield to GND as shown.

SOF TWARE

Figure 15: Supply Fan VFD Wiring

WIRING
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6.3.2. Modulating Heating Device

The Modulating Heating Device Signal voltage
output is a user-adjustable signal with a range
of 0-10 VDC from AO3 when programming the
controller. The output signal can be configured
for either direct acting or reverse acting
operation as required.

The output signal is normally used for SCR
control of an electric heating coil.

See Figure 16 below for detailed wiring of the
Modulating Heating Device.

VCCX-454-GH Controller

BACNET -

Z4 VAC POWER
ONLY
WARNING!
POLARITY
MUST BE
OBSERVED
OR THE
CONTROLLER

ILL BE
DAMAGED

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

It is very important to be certain that all
wiring is correct as shown in the wiring
diagram below. Failure to observe the
correct polarity could result in damage to
the Modulating Heating Device or the
VCCX-454-GH Controller.

BACNET + =R
BACNET SHIELD = sH

MAIN SUPPLY FAN VFD = AO1
NOT USE

MOD HEATING = A03
HUMIDIFIER SIGNAL = A04

LABEL P/N
G154970

+24 VAC

Modulating Heating Device
(SCR Valve)
(0-10 VDC)

:|+
| ] - GND

NOTE:
If the modulating heating device needs
a relay signal to activate, this can be

—4 ——

GND

18-30 VAC

configured when setting up the
VCCX-454-GH Controller.

Line
Voltage

Size transformer for correct total load.
VCCX-454-GH Controller = 15 VA

Figure 16: Modulating Heating Device Wiring

WIRING
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6.3.3. Humidifier

The humidifier signal voltage output is a user-
adjustable signal with a range of 0-10 VDC
from AO4 when programming the controller.
The output signal can be configured for either
direct acting or reverse acting operation as
required. The humidifier is not factory
installed.

See Figure 17 below for detailed wiring of the
humidifier.

VCCX-454-GH Controller

AY
COMMON
BACNET + =R

BACNET- =T

WARNING!

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

It is very important to be certain that all
wiring is correct as shown in the wiring
diagram below. Failure to observe the
correct polarity could result in damage to
the humidifier or the controller.

BACNET SHIELD = SH

MAIN SUPPLY FAN VFD = AO1
NOT USED = A02

MOD HEATING = AO3
HUMIDIFIER SIGNAL = AO4

LABEL P/N
E-BUS G154970

GND

Line
Voltage
18-30 VAC

Size transformer for correct total load.
VCCX-454-GH Ceontroller = 15 VA

NOTE:

If the humidifier needs a relay signal to
activate, this can be configured when
setting up the VCCX-454-GH Controller.

Humidifier Signal

~Shieid,> ©OM

O +

O RLY

To configurable relay
output, if applicable

Figure 17: Humidifier Wiring

WIRING
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6.4. Modules

6.4.1. 12 Relay E-BUS Expansion

Module

The 12 Relay E-BUS Expansion Module
provides for 12 dry contact configurable relay
outputs. See Figure 18 below for complete

wiring details.

NOTE:

All relay outputs are normally open
and rated for 24 VAC power only.

1 amp maximum load.

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

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

!

| I

@

® Q \FI ®
T e com — e |
RLY #1 || e 12 Relay E-BUS Expan- | AAON P/N: H—EE ] | [T RLY #9
RLY #2 1| =m—y | sion Module ASMO01873 e (e RLY #10
RLY #3 FET || et — | Ruy= | [Ruv 7= | H—eE | [T RLY #11
RLY #4 FET| m— | Ruy2= | |Rves | Y | [T RLY #12
™ RLY3= [ |RLY9 =] |
RLY 4= | |RLY 10=] |
RLY 5= [ |RLY 11 =] ]
RLY 6= | |RLY 12 =] |
e : 2
& FFT || Cresr 17— | IT IS RECOMMENDED THAT YOU WRITE =i
THE DESCRIPTION OF THE RELAY =]
RLY #5 ==l H| | OQUTPUTS YOU ARE CONNECTING TO THE =
RELAY EXPANSION MODULE IN THE BOXES )
RLY #6 BT H | PROVIDED ABOVE USING A PERMANENT =
MARKER (SHARPIE®) FOR FUTURE
RLY #7 FET] H | ReFeRENCE "
RLY #8 T H I g
y i
e
RELAY EBUS o
- LABEL P/N E-BUS T
EXPANSION [ 040000 |EXPANSION B e OR THE BOARD Lo B
WILL BE DAMAGED oo L|jeg =
R
— 24VAC E =
— |* =
B
o O ©,=
@

WIRING

Size transformer for correct

total load. AZ 3 12 Relay —
Expansion Module = 15 VA

Line Voltage

Figure 18: 12 Relay E-BUS Expansion Module Wiring
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6.4.2. RSMD-GH Inputs

Each RSMD-GH can monitor and control up to
two compressors and one condenser circuit. If
there is more than one compressor, it will be
on a tandem circuit. The module is designed
for R410-A refrigerant.

The RSMD-GH is connected to the VCCX-454-
GH Controller. Up to two RSMD-GH Modules
can be connected, depending on the size of the
system. There are two E-BUS expansion ports,
which allow the use of communicating sensors
and E-BUS Modules.

The RSMD-GH provides three analog inputs,
four binary inputs, five relays, and two analog
outputs. See Figure 19 below for the inputs
wiring and Figure 20 for the outputs wiring.

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

Pressure Transducers

The Suction and Head Pressure Transducers
must be wired as shown in Figure 19. It is
typically required for all VCCX-454-GH
applications.

Compressor Discharge Temperature Sensor

The digital Compressor Discharge
Temperature Sensor monitors the discharge
temperature from the digital compressor to
protect against overheating.

ACAUTION

The Shraeder port used for installation of
the Suction Pressure Transducer should be
located in a vertical position of the suction
line to prevent refrigerant oil from
accumulating in the sensor.

TR,
o)

WIRING

RD Y¥5182632 REV 1 |—
Suction Pressure 1 E@ WH % 3
T d BK ATU
ransducer i
RD 7:%@ e
Head Pressure 1 @ WH B
Transducer BK EEL] 3'
— ==, 0
g

ALARM - [ y T\
@@
W) = V)

MENU ‘ﬂ ENTER

S

m

RSMD-GH

| AAON PIN: ASM06717
RELAY OUTPUT

SUCTION PRES 1
RELAY CONTACT

v
|

o

4 ey LA
5

v

A AP
el HEan preat WAX (@24 VAC COMP 1
come 2 [ -
+ CONBENSER 1 [ (|
P2 sucTion FRES 2 CONDEWSER 2 |- -0
arD REVERBING VALVE (1 oen)
45V COMMON =
vac
.
Tt
aND i

P2 HEAD PRES 2
D

| 04 colrowr
=| comr 2

ST AT ST A O

5
2
Zo
=
3

_I Comp Status 1 H=s
Comp Status 2 —T—
*- )—‘ =
EET]
POWF d
.l |E D
Comp Discharge mergency EET] ¢
Temp 1S + IShutdown ‘ EEL|[s
L] N

E-BUS DUAL E-BUS LABEL PN b
£ oHD T- EXPANSION el 1

18-30 VAC

=

Line
Voltage

Size transformer for correct total load.
RSMD-GH Controller = 18 VA

Figure 19: RSMD-GH Inputs Wiring
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6.4.3.

RSMD-GH Outputs

Head Pressure Control

The Head Pressure Transducers are used to
measure head pressure at the discharge line.
This head pressure is used to drive the
condenser fans with a 0-10 VDC output signal
to maintain a given Head Pressure setpoint.

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

Compressor Control

The compressor enable relay outputs are used
to enable and disable the compressors wired
to this module. The digital compressor output
is used to control the loading and unloading of
a digital compressor.

!

NOTE:
All relay outputs are

normally open and rated

for 24 VAC power only.
1 amp maximum load.

¥5192632 REV
B4

f m1
] [
—
[ e
ALARM ; '
M = (V)
MENU | ’ ENTER
DOWN
AADN ) www.aaon.com RSMD-GH

[T s v
0| SP-1 SUCTION PRES 1
GND

AAON P/N: ASM06717

SV

HP-1 HEAD PRES 1
GND
5V
SP-2  SUCTION PRES 2
GND

=] +6 V.

[=0| HP-2 HEAD PRES 2

RELAY OUTPUT
RELAY CONTACT
RATING IS 1 AMP e
MAX @24 VAC COMP 1
COMP 2
CONDENSER 1
CONDENSER 2
REVERSING VALVE
COMMON

GND

COMP 1

COMP 2

OA COIL/IPOWF
COMP 2

GND

(X)) COMP DIS 1

ANALOG OUT
conp 153

WIRING

G
E-BUS DUAL E-BUS LABEL PIN
REEmT EXPANSION 102570
7 et
\
i
! Lz D,
NN, p '
~ = ’ 4

I

-

| Compressor 1 Enable
| Compressor 2 Enable
] Condenser 1 Enable

| Reversing Valve

24 VAC Only

Digital Compressor 1

O +

O GND

Condenser Signal 1

O +

,—O COM

Connects to VCCX2
loop communications

Connect to GND
VCCX2-GH 18-30 VAC
Controller
Line
Voltage

RSMD-GH = 18 VA

Size transformer for correct total load.

Figure 20: RSMD-GH Outputs Wiring

"l connector when used
in a split system.
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6.4.4. MHGRV-X Series Wiring The following information will be passed

bet th dul dth troller:
The MHGRV-X series modules are designed to etween the modute an € controtler

control a modulating hot gas reheat valve to e Reheat Enable Command
maintain a desired space temperature. In * Space Temperature Setpoint
addition, the Reheat Expansion Module can be e Current Space Temperature
added for additional reheat valve control. The e Modulating Valve Position

module connects directly to the VCCX-454-GH
Controller or indirectly using an E-BUS
Expansion Board via an E-BUS cable.

See Figure 21 below.

If the communication is interrupted between
the module and the controller, the module
reverts to stand-alone operation.
For more information, refer to the relevant
NOTE: If using multiple E-BUS sensors or MHGRV-X series technical guide.

modules, an E-BUS hub or adapter

board may be required.

I

[ ]

SERIAL * I% F ©®
] °
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7NN 7N
1] |®' up ({ V )
OOl==— N e WY
N
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[Tl DOWN
[ -
RELAY ;
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[e= MHGRV-X e i ==
AAON PIN: ASM01670 | 1AMPMAX 0 o i [t i e it i e ) i |
| T @24VAC =) | [CONSERSER BEEE) Condenser Valve 1 |
IE] INPUT TERMINALS (TYPE)
7 o N T T = | o= o BLK ,
Prr—— | B Wonerss £ AUX INPUT (R) Ren | =) ! = o WHT I
Set Jumper to / \H 5 1| RESET SIG (Al) 1 ;
Ngrmal /1] RHT EN (B1) GREEN|LED) i E o RED |
] =. et g [ o GRN :
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® PEC) I
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GND I
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| 3 Way Valve |
| [ReRERT pRIVE |
| | e T+ O BLK
| e |10 WHT I
i GREEN | || [Tt o RED |
Size transformer for correct total load. U I |-= e |
MHGRV-X = 40 VA ine L R o
Voltage Corl i B |
! |

Figure 21: MHGRV-X Series Module to VCCX-454-GH Controller Wiring (MHGRV-X shown)

WIRING 43



VCCX-454-GH CONTROLLER TECHNICAL GUIDE

6.4.5. MODGAS-XWR2 Series The following information is passed between
Module Wiring the module and the controller:

The MODGAS-XWR2 series modules are o Heat_Activ_ation Comman_d

designed to be used with White-Rodgers * Heating Discharge Setpomt.

valves only. The module modulates up to two  The Offset for the Supply Air

White-Rodgers gas valves to maintain a Telzmpe'ra'fure Sensor .

desired discharge (supply) air temperature. Up e High Limit Temperature Setpoint

to four modulating gas valves may be e [f the communication is interrupted

controlled when a second module is configured between the module and the

as a slave module. The module also controls controller, the module reverts to

the speed of the induced draft fan to maintain stand-alone operation.

proper CombUStlon in the heat eXChanger. The For more |nf0rmat|on' refer to the MODGAS_

module is connected to the VCCX-454-GH using XWR2 series module technical guide.

an E-BUS cable. See Figure 22 below.

I
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Figure 22: MODGAS-XWR2 Series Module to VCCX-454-GH Controller Wiring (MODGAS-XWR2 shown)
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7.START-UP AND COMMISSIONING

7.1. Start-up and
Commissioning

7.1.1. Before Applying Power

To have a trouble-free start-up, it is important
to follow a few simple procedures. Before
applying power for the first time, it is very
important to run through a few simple checks.

7.1.2. Power Wiring

One of the most important checks to make
before powering up the system for the first
time is to confirm proper voltage and
transformer sizing for each controller. Each
VCCX-454-GH Controller requires 15 VA of
power delivered to it at 24 VAC. Use separate
transformers for each device (preferred), or
power several devices from a common
transformer.

Observe polarity! All boards must be wired
with GND-to-GND and 24 VAC-to-24 VAC.

Failure to observe polarity will result in
damage to one or more of the boards.

Check all wiring leads at the terminal block for
tightness. Ensure that the wire strands do not
stick out and touch adjacent terminals.
Confirm all sensors required for the system
are mounted in the appropriate location and
wired into the correct terminals on the
VCCX-454-GH Controller.

After all the above wiring checks are complete,
apply power to the VCCX-454-GH Controller.

START-UP AND COMMISSIONING

7.1.3. Configuring the Controller

The next step is configuring the controller for
specific requirements. To configure the
VCCX-454-GH Controller, use a PC with Prism
2 software installed and either a CommLink 6
or a USB-Link 2 to connect to the controller.

Prism 2 can be used to access the status,
configuration, and setpoints of any controller
on the communications loop.

Refer to the Prism 2 Technical Guide.

AAON recommends proceeding with the
programming and setup of the VCCX-454-GH
Controller in the order that follows:

1. Configure the controller for the
application.

2. Program the controller setpoints.

3. Program the controller operation
schedules.

4. Set the controller current time and
date.

5. Review the controller status screens to

verify system operation and correct
controller configuration.

NOTE: For BACnet Configuration

information, see Appendix C.
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8_ |N PUTS AN D OUTPUTS NOTE: The following E-BUS sensors and

modules are available to connect to

the VCCX-454-GH Controller via
8.1. VCCX-454-GH Controller E-BUS ports or E-Bus Expansion

Table 4: VCCX-454-GH Controller Inputs and Outputs Modules:

Inputs and Outputs .
P s G0 1. E-BUS Digital Room Sensor - LCD

Display - Temp Only or Temp and

All Space Temperature R

Al2_ | Not Used Humidity -

Al3 Supply Air Temperature 2. E-BUS Digital Room Sensor - No LCD
Al4 Return Air Temperature Display - Temp and Humidity

Al5 Space Humidity 3. E-BUS Outdoor Air Temperature and
Al6 Not Used Humidity Sensor

Al7 Outdoor Air Temperature 4. E-BUS Return Air Temperature and
Al8 Not Used Humidity Sensor

Binary Inputs (BI)

BI1 Proof of Airflow

BI2 Dirty Filter

BI3 Not Used

Bl4 Not Used

BI5 A2L Airstream Leak Detect

Bl6 A2l Cabinet Leak Detect

BI7 Not Used

BI8 Emergency Shutdown
Analog Outputs (A0) (0-10 VDC)

AO1 Main Supply Fan VFD

AO2 Not Used

AO3 Modulating Heating (SCR)

AO4 Humidifier Signal

RLY1 Main Fan Relay

RLY2 Configurable Relay

RLY3 Configurable Relay

RLY4 Configurable Relay

RLY5 Configurable Relay

RLY6 Configurable Relay

RLY7 Configurable Relay

RLY8 Configurable Relay
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8.1.1. VVCX-454-GH Controller Inputs
Analog Inputs

Al1 - Space Temperature Sensor Input

If the VCCX-454-GH is configured to use an
analog space temperature sensor, the reading
from the sensor on this input is used by the
controller as a reference to help condition the
space. Space temperature is used for the
space dew point calculation and also sent to
the MHGRV-X series module so it can
modulate its valve to help maintain the Space
temperature Setpoint.

AI3 - Supply Air Temperature Sensor Input

Supply air temperature is used when the unit
heat is active for controlling the supply air
temperature to the calculated supply air
setpoint. The HVAC unit must always have a
supply air temperature sensor installed.

Al4 - Return Air Temperature Sensor Input

If the VCCX-454-GH is configured to use an
analog space sensor, the humidity reading
from the sensor on this input is used by the
controller as a reference to help condition the
space. Space humidity is used for the space
dew point calculation.

INPUTS AND OUTPUTS
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Al5 - Space Humidity Sensor Input

If the VCCX-454-GH is configured to use an
analog space sensor, the humidity reading
from the sensor on this input is used by the
controller as a reference to help condition the
space. Space humidity is used for the space
dew point calculation.

Al7 - Outdoor Air Temperature Sensor Input

The outdoor air temperature is only used to
enable or disable the use of the low ambient
bypass valve.

NOTE: For Al1, Al3, Al4, and Al7, all
temperature sensors must be
Thermistor Type lll, which provide
77.0°F at 10K ohms resistance.
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Binary Inputs
BI1 - Proof of Flow Input

A proof of flow switch (by others) that
provides a wet contact closure whenever the
HVAC unit supply fan is operating can be
connected to this input. If the proof switch
contact opens while the supply fan is
operating, all heating and cooling is suspended
or disabled.

BI2 - Dirty Filter Contact Closure Input

This wet contact input is required for filter
status indication and requires a differential
pressure switch to initiate a dirty filter alarm.

BI5 - A2L Airstream Leak Detect

A wet contact closure on this input is used to
provide an alarm for when there is an A2L
refrigerant leak in the airstream.

INPUTS AND OUTPUTS

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

Blé6 - A2L Cabinet Leak Detect

A wet contact closure on this input is used to
provide an alarm for when there is an A2L
refrigerant leak in the cabinet.

BI8 - Emergency Shutdown Input

This wet contact input is used to initiate
shutdown of the HVAC unit when a normally
closed smoke detector (by others), firestat (by
others), or other shutdown condition (by
others) contact is opened. The controller
remains active and can initiate alarm relays.

NOTE: The binary inputs require wet
contacts (24 VAC only) to recognize
an active input. If only dry contacts
are provided, the contact closure
will not be recognized. All binary
inputs are optional. This means the
VCCX-454-GH Controller must be
configured to recognize these
input signals.
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8.1.2. VCCX-454-GH Controller Outputs
Analog Outputs
AO1 - Main Supply Fan VFD Control Signal

The user-adjustable voltage signal can be used
to modulate the supply fan VFD, which affects
the amount of moisture removal during

Grow Mode.

AO3 - Modulating Heat Control Signal

This output can be configured with a user-
adjustable voltage range of operation, which
can be set up to provide either a direct or
reverse acting operation. When enabled, this
output is used to operate a Modulating Heating
Device to maintain the supply air setpoint.

AO4 - Humidifier Signal

This output is controlled by BACnet
commands only. The commands received via
BACnet directly control this output to control
a humidifier.

INPUTS AND OUTPUTS
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Relays

RLY - Main Fan (Enable)

This is a non-configurable output.

RLY - RLY20 - User-Configurable Relays

These relays are configurable by the user.
Relays 9-20 are available if the 12 Relay
Expansion Board is installed.

For all the available configuration options, see

Table 5 below.

Table 5: User-Configurable Relay Outputs

Relay Output Options

Relay Description

Not Used

Details
Used for relay outputs
not being used.

Heating Stage

Configured for each
fixed stage of heating.

Modulating
Heating Enable

Configure if a 0-10 VDC
modulating heat
source needs a relay
to enable it.

When configured, this
relay activates anytime

Purge the unit is commanded
to be in purge mode.
When configured, this
HVAC Active relay is active anytime

the unit's operating
mode is set to Active.

Alarm Indicator

When configured, this
relay is active anytime
it is commanded to be
on via BACnet.

Humidifier Enable

When configured, this
relay is active anytime
it is commanded to be
on via BACnet.

When configured, this
relay is active anytime

Defrost Activate

oA it is commanded to be
on via BACnet.
Electric This option is not

currently used.
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9.SEQUENCE OF OPERATIONS

9.1. Mode of Operation

9.1.1. Supply Fan Operation

When changing the Mode of Operation to
active, or upon power-up, the controller
initiates a user-adjustable fan start delay to
provide a staggered start for systems with
several HVAC units.

If a supply fan is off and receives a start
request, it must have been off for at least one
minute before it can run again. If the minimum
off time is satisfied, the supply fan relay is
activated while all other outputs are kept off
until their minimum off time is satisfied.

The supply fan can be configured to modulate
between maximum and a minimum percentage
based on the refrigerant system operation. If
all compressors are operating at maximum
capacity and the saturation temperature is
above the coil setpoint, the fan speed is
modulated down in 5% decrements until the
coil setpoint is satisfied or the output reaches
the minimum fan speed setpoint value. If the
compressors start to decrease operating
capacity, the fan speed increases.

The supply fan speed can also be controlled
using a BACnet override.

SEQUENCE OF OPERATIONS
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9.1.2. HVAC Modes of Operation

There are seven possible HVAC modes of
operation. They are as follows:

o Off Mode

e Grow Mode
e Dry Mode

e Fan Mode

e Cool Mode
e Heat Mode
e Purge Mode

Off Mode

Off mode is the state of turning off everything
in the system in a controlled manner to
prevent damage to the equipment. If Off Mode
is entered as a result of the deactivation of the
Emergency Input, an orderly shutdown of
equipment still occurs; however, all minimum
run times for equipment are ignored.

Grow Mode

Grow Mode operates the unit to control the
desired space dew point, calculated from the
Space Temperature Setpoint and the Space
Humidity Setpoint. If the controller cannot
maintain the required space dew point, the
controller may reduce the main fan speed to
improve dehumidification. The controller also
modulates the reheat controller to maintain
the space temperature setpoint. If necessary,
and if the system is configured to allow unit
heat to supplement reheat, the controller
activates unit heat to control the space
temperature to the setpoint.

Dry Mode

Dry Mode operates similar to Grow Mode with
two key exceptions:

e Dry Mode allows the evaporation coil
target temperature to drop below
freezing.

e Dry Mode adds frost monitoring and
defrost cycles to the operational
sequence.
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Fan Mode

Fan Mode operates the main fan at 100%
capacity but does not operate any other
conditioning equipment.

Cool Mode

Cool Mode operates the main fan at 100%
capacity and operates the refrigeration
equipment to target the Space Temperature
Setpoint. Unlike the Grow Mode, this mode
ignores the Space Humidity Setpoint and does
not operate reheat or unit heat.

Heat Mode

Heat Mode is only available if the unit was
selected to have unit heat. Heat Mode
operates the main fan at maximum speed and
modulates the unit heat to maintain the Space
Temperature Setpoint. This mode ignores the
space humidity setpoint and does not operate
the refrigeration system or reheat.

Purge Mode

Like Fan Mode, Purge Mode operates the main
fan at maximum speed and does not operate
any other condition equipment. Additionally,
Purge Mode activates the Purge relay, which
can be used to open an outside air damper or
activate an exhaust fan.
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9.1.3. Compressor Operation

Compressors are wired to and controlled by
the RSMD-GH. When the unit is running in
Grow, Dry, or Cool modes, the active
compressors control the saturated suction
temperature to the Coil Setpoint. The Coil
Setpoint is reset based on the

space conditions.

When in Grow or Dry Mode, the Coil Setpoint
resets lower if the space dew point is above
the desired dew point. It resets higher if the
space dew point is lower than the desired dew
point. In Cool Mode, the Coil Setpoint resets
lower if the space temperature is higher than
the Space Temperature Setpoint and higher if
it is below the Space Temperature Setpoint.

Additional compressors stage on when the
active compressors are at full capacity, and
the space dew point is above the desired dew
point. A compressor stages off if the active
compressors are at minimum capacity and
the space dew point is below the desired
dew point.

During Grow and Dry Modes, at least one

compressor runs to maintain space conditions.

In Cool Mode, if the space temperature drops
below the Space Temperature Setpoint and a
single compressor is running at minimum
capacity for a stage down relay, the
compressor stages off.
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9.1.4. Condenser Operation

The condenser section of the unit is also wired
to and controlled by the RSMD-GH. On air-
cooled units, condenser fans are used to
control the discharge pressure of the
refrigerant circuit. On water-cooled units,
valves are used to control water flowing
through the condenser section to control the
discharge pressure. Head pressure
transducers are wired to the RSMD-GH to
monitor the discharge pressure. In Grow and
Dry Mode, the condenser signal modulates to
maintain the Head Pressure Setpoint. In Cool
Mode, the condenser signal modulates to
maintain the Head Pressure Setpoint.

9.1.5. Low Ambient Bypass Valve
Operation

On units with low ambient bypass valves
installed, the LA Auxiliary board modulates the
bypass valves to a saturated Liquid
Temperature Setpoint to help keep the
compressors running in their operating
envelopes. The Liquid Temperature Setpoint is
reset based on where the refrigerant circuit is
operating in the envelope.
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9.1.6. Reheat Operation

During the Grow Mode, the VCCX-454-GH
activates cooling to extract moisture from the
space temperature and utilizes either
modulating hot gas reheat or heating to reheat
the supply air. Hot gas reheat is the standard
form of reheat.

If the unit is equipped with an MHGRV-X series
module, during Grow Mode, it modulates the
reheat valve has reached 100% capacity and
the heating stage up delay has been met. Once
the unit heat is activated, the modulating
reheat valve is locked at its maximum position.

If the space temperature goes above the Space
Temperature Setpoint, the unit heat stages off
if it reaches its minimum capacity and stays
there for a stage down delay. The modulating
reheat valve then modulates to control the
space temperature.

Simultaneous heating and cooling cannot be
approved unless the HVAC unit has been
specifically designed for this purpose. A
Special Purchase Authorization must be
obtained from the AAON factory for these
applications to avoid warranty and/or rating
problems. AAON assumes no liability for any
simultaneous heating and cooling
application if a Special Purchase
Authorization is not obtained from the

AAON Factory at the time the HVAC unit

is ordered.

SEQUENCE OF OPERATIONS
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9.2. Heating Operation

9.2.1. Heating Operation

Available heating options are staged gas,
modulating gas, staged electric, and
modulating SCR electric.

In the Heat Mode, as the supply air
temperature falls below the active Supply Air
Temperature Setpoint, the heating begins to
stage on or to modulate. Each stage must
meet its minimum off time (adjustable) before
it is allowed to energize, and successive
stages are subject to a heating stage-up
delay (adjustable).

Heating stages continue to run until the supply
air temperature rises above the active Supply
Air Setpoint plus the heating stage control
window, at which point the heating begins to
stage off. Each stage must meet its minimum
run time (adjustable) before it is allowed to
stage off, and successive stages are subject to
a heating stage down delay (adjustable).

Modulating Heating

The VCCX-454-GH modulates the heat source
to achieve the active supply air temperature
setpoint.

The modulating heating proportional window
is used to modulate the heat and is
user-adjustable. The maximum signal
adjustment per time period is 10% and is not
user-adjustable.

The minimum signal adjustment per time
period is based on the modulating heating
proportional window. The larger the
modulating heating proportional window, the
smaller the signal adjustment per time period.
The time period is user-adjustable.
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Primary Modulating Heat with Secondary
Staged Heat

The modulating heat source can be modulating
gas or SCR electric heat. In this case, the
modulating heat is the first form of heat used
and attempts to achieve the active supply air
temperature setpoint. If the modulating heat
reaches 100%, the heating stage up delay
begins. If the primary heat source is still at
100% after the heating stage up delay expires,
the secondary heat source activates. The
primary heat sources can then modulate as
necessary to achieve the active supply air
temperature setpoint. If there are additional
stages of heat, they stage up as described,
with the primary heat source modulating as
necessary.

If the secondary heat source is activated and
the primary heat source has modulated to 0%,
the heating stage down delay begins. If the
primary heat source is still at 0% after the
heating stage down delay expires, the
secondary heat source deactivates. If there are
multiple stages of secondary heat, they stage
off in the same manner. Then, if the supply air
temperature rises above the active supply air
temperature setpoint plus the heating stage
control window, the primary heat source
modulates to 0% to allow the supply air
temperature to cool off.
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9.3. Space Sensor Options

9.3.1. Space Sensor Options
Analog Space Sensors

If the VCCX-454-GH is configured to use Analog
Space sensors, the Controller uses a
thermistor type sensor for temperature and a
0-5 V Sensor for relative humidity readings.

Digital Space Temperature and Humidity

If the Digital Space Temperature and Humidity
Sensor is configured, the controller gets its
temperature and relative humidity readings
from an E-BUS Digital Space Sensor or
Emulator Board. Up to 10 Digital Space
Temperature and Humidity Sensors can be
connected to the VCCX-454-GH Controller.
When multiple sensors are used, the
controller can be configured to use the
average readings from all sensors or the
highest readings.

Reads Space Temperature and RH Global
Broadcast

If the Reads Space Temp sensor is configured,

the space temperature and humidity readings

are broadcast on the local communication loop
the controller is on.

Remote Sensor

If the Remote Sensor is configured, the
controller uses the temperature and humidity
readings from a specific VCCX-454-GH
controller on the local communications loop.

BACnet Space Temp and Humidity

If the BACnet Space Temp and Humidity is
configured, the controller uses the
temperature and humidity values that are sent
to it over BACnet. The controller can also be
configured to use readings from its Digital
Space Temperature and Humidity Sensor if it
loses the reading from BACnet.
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9.3.2. Temperature Protection

Temperature protection is activated when the
supply air temperature rises above the high
cutoff temperature (immediate) or drops below
the low cutoff temperature (for 10 minutes).
Both cutoff setpoints are user-adjustable.
When the high cutoff protection occurs, the
unit disables all heat outputs and allows the
supply fan to continue to run. When the low
cutoff protection occurs, the unit shuts down.

This operation is canceled when the supply air
temperature drops 5°F below the high cutoff
temperature setpoint or rises 5°F above the
low cutoff temperature setpoint.

9.3.3. System Broadcasts

The VCCX-454-GH Controller can be configured
to broadcast outdoor air temperature, outdoor
air humidity, space temperature, and space
humidity to any VCCX-454-GH Controller that
does not have one or more of these sensor(s).
A CommLink 6 or MiniLink PD 5 is required to
broadcast these values.
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9.4. Alarms

9.4.1. Alarm Detection and Report

The VCCX-454-GH Controller continuously
performs self-diagnostics during normal
operation to determine if any operating
failures have occurred. These failures (alarms)
can be reported to a computer running

Prism 2 software.

The following are the available alarm
designations for the VCCX-454-GH Controller:

e Bad SAT Sensor

o Bad RAT Sensor

e Bad OAT Sensor

e Bad Space Sensor

e Mechanical Heating Failure
e Fan Proving Alarm

e Dirty Filter Alarm

e Emergency Shutdown

¢ High Control Temperature
e Low Control Temperature
e Missing MHGRV-X

e Missing MODGAS-XWR2

e Missing 12RLY

e High Supply Temperature
e Low Supply Temperature

e High Control Relative Humidity
e Low Control Relative Humidity
e Missing RSMD #1

e Missing RSMD #2

e Missing RSMD #3

e Missing RSMD #4

e Missing LA Aux Module #1
e Missing LA Aux Module #2
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9.4.2. Sensor Failure
Supply Air Sensor

The Supply Air Sensor Alarm is generated
when the controller detects an open or short
circuit on the Supply Air Sensor input. Once
the alarm is generated, the unit completely
shuts down. If a sensor is properly detected
after the unit has generated an alarm, the
alarm is cleared, and the unit restarts
operations.

Return Air Sensor

This alarm is generated if the controller is
configured to have a Return Air Sensor but
does not detect it.

Outdoor Air Sensor

The Outdoor Air Sensor Failure Alarm is
generated when the controller detects an open
or short circuit on the Outdoor Air Sensor
input. When this occurs, the outdoor air
reading displays as 0°F.

If a Digital Outdoor Temperature and Humidity
Sensor is configured, the controller keeps the
last reading it received from the sensor if it
worked at power up. If the digital sensor did
not work at power up, the controller displays
70°F. This allows cooling and heating to
continue operating.

For MUA systems, the Outdoor Air
Temperature Sensor is the controlling sensor
(Mode Enable Sensor). This alarm forces the
MUA into Heat Mode.

Space Sensor Fail Shutdown

If the controller detects an open circuit, a short
circuit, or a missing E-BUS Digital Space
Sensor, then a Space Temperature Sensor
Failure Alarm is generated. If this alarm is
generated, the unit shuts down. This alarm is
also generated if the unit is configured to use
space values sent via BACnet and it fails to
receive them.
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9.4.3. Mechanical Failure
Heating Failure

This alarm is generated on units configured for
Staged Heat Only if the supply air temperature
does not change by 5°F in 15 minutes after a
heat stage is activated. On units configured to
have the MODGAS-XWR2 series module, this
alarm is generated whenever there are any
active alarms on the module.

Fan Proving Failure

This alarm is generated, and the heating and
cooling are disabled if the Proof of Flow Switch
is open while the fan is being called to run. Fan
Proving needs to be configured for this alarm
to generate. This alarm has a 30 second delay.

Dirty Filter Alarm

A Dirty Filter Alarm is generated if the
differential pressure switch closes. The dirty
filter needs to be configured for this alarm
to generate.

Emergency Contact

The controller shuts down and generates this
alarm if contact opens for a normally closed
smoke detector, firestat, or other shutdown
condition. If an HVAC active relay is configured,
it remains energized. BACnet override
commands are canceled if this emergency
alarm is activated.
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9.4.4. Failure Modes
High Supply Temp Alarm

If the supply air temperature rises above the
user-adjustable High Supply Air Temperature
Cutoff Setpoint, heating is immediately
deactivated, and a High Supply Temp Alarm is
generated. The fan continues to run. This mode
and alarm are canceled if the supply air
temperature falls below the High Supply Air
Temperature Cutoff Setpoint by 5°F.

Low Supply Temp Alarm

Once the supply air is below the low sat cut off,
that timer of 10 mins (adj.) begins. The fans,
heating, cooling, and damper will continue to
operate at that time in an attempt to raise the
supply air temperature. After the 10-minute
timer has elapsed and the supply air
temperature is still below the low sat cut off,
then the unit will proceed to shut down unit
operations, including the fan, damper, and
mechanical cooling and heating.

High Control Temp Failure

When the space temperature rises above the
Space Temperature Setpoint plus the Space
Temperature High Alarm Offset Setpoint for 15
minutes, the controller generates a High
Control Temp Failure Alarm. The offset
setpoint is user-adjustable.

Low Control Temp Failure

When the space temperature drops below the
Space Temperature Setpoint minus the Space
Temperature Low Alarm Offset Setpoint for 15
minutes, the controller generates a Low
Control Temp Failure Alarm. The offset
setpoint is user-adjustable.
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High Control RH Failure

When the space relative humidity (RH) rises
above the Space Humidity Setpoint plus the
Space Humidity High Alarm Offset Setpoint for
15 minutes, the controller generates a High
Control RH Failure Alarm. The offset setpoint
is user-adjustable.

Low Control RH Failure

When the space RH drops below the Space
Humidity Setpoint minus the Space Humidity
Low Alarm Offset Setpoint for 15 minutes, the
controller generates a Low Control RH Failure
Alarm. The offset setpoint is user-adjustable.

9.4.5. Expansion Boards

If the controller is configured to have any of
the following modules, but the controller does
not detect that board, then the applicable
alarm is generated. If the board is properly
detected after the unit has generated the
alarm, the alarm is cleared.

e Compressor Module #1

e Compressor Module #2

e Compressor Module #3

o Compressor Module #4

e MHGRV-X Module

o MODGAS-XWR2

e 12 Relay Expansion Module
e LAC Module #1

e LAC Module #2
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9.5. Trend Logs
9.5.1. Using Trend Logs

The controller maintains a trend log of
information points, which are refreshed at a
user-defined timed intervals, from one to 120
minutes. This represents a snapshot of the
system status at the moment of capture. These
values can only be retrieved using Prism 2.

If information is captured once every minute,
the log represents system status for the last
120 minutes, or two hours. Once these rows
are full, the controller begins overwriting the
oldest data.

The log only maintains 120 rows (values) for
each status point. Status points include:

e Binary inputs, such as proof of airflow
e Analog inputs, such as space

temperature

e Relay outputs, such as the main fan
relay

¢ Analog outputs, such as the humidifier
signal

NOTE: The status points are described in
Table 6, page 61.

1. From the Status screen of the
controller in Prism 2, click <Details
Viewer>.

Figure 23: Prism 2 Details Viewer Button

2. On the Details Viewer screen, click
<Trendlogs> and choose <Standard
Log>.

.Eu: Setprints Trendlpgz | Print  Cincd Force Modes  AirBolince  Sing

Standard Log

(I Made of Op [ Seprly A Sahs. |

Figure 24: Standard Log Dropdown Button

SEQUENCE OF OPERATIONS

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

3. Onthe Trendlogs screen, click <Load
LOG>

| @ Trend Logs [ Loop 71 Unit #1]
Est Sclectlog | Loadlog | Cancel Groph Print ExportD:
;

Figure 25: Load Log Option in the Trend Logs Screen

4. Inthe message area in the lower left of
the screen, “Loading Log Data
Packet#” will start counting up.

Figure 26: Location of Loading Log Data Ticket Number

5. When it is complete, the screen fills
with data from the controller.
6. From this screen, click <Export Daily>.

S Trend Logs [ Loop #1 Unic#1 |
Biit Selectlog Losdlog Cancel Graph  Prirk| Export Duily [Export Monthly
- Trendlog Report
f Job-Site #1
| Type of Unit
i Unit $election

Mow Dats Time Moaw  wvAC  Bpacs

Figure 27: Export Daily Button Generates Report

7. Name the file and click <Save>. The
system defaults to saving the file as a
CSV in C:\Prismll.

Logh in [=

'L

i

se0ed D ey

CEEELE

Figure 28: Saving the Report to the Computer

8. In Windows Explorer, locate the file
and double click to open the file in
Microsoft Excel.

Figure 29: Opening the File

9. All data points are visible in the
spreadsheet.
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9.5.2. Enumerated Values

Some trend log status points are expressed as
enumerated values. For example, if the value
of the HVAC status point reads 1, the HVAC is
in Grow Mode. See Table 7, page 61.

9.5.3. Bit String Decoding

NOTE: This section is not intended to be a
full explanation of how bit strings
work, but to explain how to decode
the VCCX-454-GH trend log items
that are indicated as being bit string
values.

Some trend log status points are expressed as
bit strings. Bit string values allow the
manipulation of binary data in useful ways. For
instance, a single trend log item may need to
represent multiple simultaneous true
conditions. A single bit value can be decoded
to determine which multiple conditions might
be simultaneously true.

1. With any trend log value that is
designated to be a bit string value,
simply identify from the trend log
section in this technical guide what the
bit string values are for each status
condition and perform the following
calculation.

2. Identify the highest value shown in the
appropriate Trend Log Bit Strings
Table that can be subtracted from the
trend log bit string value. That item is
currently active.

3. From the remainder, subtract the next
highest possible number. That item is
also active.

4. Continue in this manner until there is
no remainder, indicating there are no
more items that are active.
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Example

The following example demonstrates how to
determine active items in Alarm Group 2
(AlmGrp2) when a trend item was recorded.

VCCX-454-GH Trend Log Bit Strings
Description

Log Item Value ‘
1 Not Used

2 Mechanical Heating Alarm
AlmGrp2 4 Fan Proving Alarm

8 Dirty Filter Alarm

16 Emergency Shutdown Alarm

NOTE: Excerpt from Table 6

1. If the trend log bit string value is 22
for Alarms, first identify the highest
value shown above that can be
subtracted from 22. In this example,
that would be 16 (Emergency
Shutdown). The Emergency Shutdown
Alarm is currently active.

2. From the remainder of 6 (22 - 16 = 6),
subtract the next highest possible
number. That would be 4 (Fan
Proving). The Fan Proving Alarm is
currently active.

3. From the remainder of 2 (6 - 4 = 2),
subtract the next highest possible
number, which is 2 (Mechanical
Heating). The Mechanical Heating
Alarm is also currently active.

4. There is no remainder (2 -2 = 0),
so there are no more inputs that
are active.

With this example, from one value of 22, the
formula above determined that three alarms
were active when that trend item was
recorded.

The tables on the following pages provide the

values and descriptions for the various points

on the VCCX-454-GH Controller and associated
modules.
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9.5.4. VCCX-454-GH Trend Logs

Tables 6, 7, and 8 describe the status points, enumerated values, and bit strings available in the
VCCX-454-GH trend log.

Table 6: VCCX-454-GH Trend Log Status Points

VCCX-454-GH Trend Log Status Points

Log Item Item Description Log Item Unit Item Description
Date Day Month Date FanVFD % Main Fan Speed VFD Signal
Time 24 Hr. Time ModHeat % Modulating Heat Signal
Mode Enumerated | Mode of Operation SpcDP °F Space Dew Point
HVAC Enumerated | HVAC Mode DewptSP °F Dew Point Setpoint
Space °F Space Temperature LACVIv1 % LAC Valve 1 Position
InRH % Indoor Humidity LigPr1 PSI Liquid Pressure 1
CSP % Cooling Setpoint LigTmp1 °F Liquid Temperature 1
RHSP °F Relative Humidity Setpoint LACViv2 % LAC Valve Position 2
SAT °F Supply Air Temperature LigPr2 PSI Liquid Pressure 2

SATSP °F :gfﬁ;i"nf'r Temperature LiqTmp2 °F Liquid Temperature 2
CoilSP °F Coil (Saturation) Temp LACSP °F LAC Setpoint
Setpoint
RAT °F Return Air Temperature AlmGrp1 Bit String | Sensor Failure Alarms
RA RH % Return Air Humidity AlmGrp2 Bit String | Mechanical Failure Alarms
OAT °F Outdoor Air Temperature AlmGrp3 Bit String | Failure Mode Alarms
OARH % Outdoor Air Humidity AlmGrp4 Bit String | Missing Module Alarm
OAWB °F Outdoor Air Wetbulb AlmGrp5 Bit String | Refrigeration Module Alarms
OA DP °F Outdoor Air Dew Point Bin IN Bit String | Binary inputs Status
. . . . Relay Status of the
ReHeat % MHGRV-X Valve Position Main Rly Bit String VCCX-454-GH Controller
ModGas % MOI_D(_SAS-XWRZ Valve Exp Rly Bit String Relay S_tatus of 12 Relay
Position Expansion Module
1A1Stat Bit String | Compressor A1 Status

NOTE: For enumerated values, see Table 7 below. For Bit String Values see Table 8, next page.

Table 7: VCCX-454-GH Trend Log Enumerated Values

VCCX-454-GH Trend Log Enumerated Values

Value Description
0 Off

HVAC Active

Off

Grow Mode

Dry Mode

Fan Mode

Cool Mode

Heat Mode

Purge Mode

Mode

HVAC

ol WIN|I—mO|—
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Table 8: VCCX-454-GH Trend Log Bit Strings

VCCX-454-GH Trend Log Bit Strings

Description Item Value Description
1 Bad Supply Sensor 1 Fan Proving
AlmGrp] 2 Bad Return Sensor 2 Dirty Filter
4 Bad Outdoor Air Sensor 4 Not Used
8 Bad Space Sensor Bin IN 8 Not Used
1 Not Used 16 Not Used
2 Mechanical Heating Alarm 32 Not Used
AlmGrp2 4 Fan Proving Alarm b4 Not Used
8 Dirty Filter Alarm 128 Emergency Shutdown
16 Emergency Shutdown Alarm 1 Supply Fan Relay #1
High Supply Air Temperature VCCX-454-GH Relay #2
1 2
Cutoff Configurable
2 (I;)J\:;éupply Air Temperature 4 VCCX2 Relay #3 Configurable
4 High Control Temperature Alarm MainRly 8 VCCX2 Relay #4 Configurable
AlmGrp3 8 Low Control Temperature Alarm 16 VCCX2 Relay #5 Configurable
16 Not Used 32 VCCX2 Relay #6 Configurable
32 Not Used b4 VCCX2 Relay #7 Configurable
b4 High Control Humidity Alarm 128 VCCX2 Relay #8 Configurable
128 | Low Control Humidity Alarm 1 12 Relay Exp Relay #1 Configurable
1 Missing Refrigeration Module 1 2 12 Relay Exp Relay #2 Configurable
2 Missing Refrigeration Module 2 4 12 Relay Exp Relay #3 Configurable
4 Missing Refrigeration Module 3 8 12 Relay Exp Relay #4 Configurable
8 Missing Refrigeration Module 4 16 12 Relay Exp Relay #5 Configurable
16 Not Used 32 12 Relay Exp Relay #6 Configurable
32 Missing MHGRV-X Module b4 12 Relay Exp Relay #7 Configurable
b4 Missing MODGAS-XWR2 Module ExpRly 128 12 Relay Exp Relay #8 Configurable
128 | Not Used 256 12 Relay Exp Relay #9 Configurable
AlmGrp4 Missing 12 Relay Expansion 12 Relay Exp Relay #10
256 512
Module Configurable
512 | Not Used 1024 12 Relay Exp Relay #11
Configurable
1024 | Not Used 2084 | 12 Relay Exp Relay #12
Configurable
2048 | Not Used 1 System On
4096 | Missing LA Aux Board 1 2 Active Alarm
8192 | Missing LA Aux Board 2 4 Disabled
1 Refrigeration Module #1 Alarm 8 Forced On
AlrmGrp5 2 Refr?geration Module #2 Alarm 1A1Stat 16 Forced Off
4 Refrigeration Module #3 Alarm 32 Outdoor Air Lockout
8 Refrigeration Module #4 Alarm b4 System Not Used
128 Min Run Pending
256 Min Off Pending
512 Defrost Mode
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Likewise, 1SuctTemp1 refers to the suction
(saturation) temperature of Module
1/Compressor1, while 3SucTmp2 refers to the
suction (saturation) temperature of Module
3/Compressor 2. Several trend log items use
this pattern to identify the status of values
related to certain modules and the
compressors or condensers on those modules.
See Table 9 below for RSMD-GH trend logs.

RSMS-GH Trend Logs

There can be as many as four RSMD-GH
Modules on a unit, with each controlling up to
two compressors and condensers. These can
be referred to as modules 1, 2, 3, and 4 or as
modules A, B, C, and D. Various items in the
trend logs can refer to different modules and
different compressors/condensers on each
module. For instance:

e 1A1: Stat refers to the status of
Module 1/CompressorT
e 4D1 would be Module4/Compressor 1.

Table 9: RSMD-GH Module Trend Logs

RSMD-GH Module Trend Log Status Points (Typical of 4 RSM Modules)

Log
Abbreviation

Log

Unit Item Description L.
P Abbreviation

Unit Item Description

1A1Stat Bit String | Compressor Al Status 3C1Stat Bit String | Compressor C1 Status
1A2Stat Bit String | Compressor A2 Status 3C2Stat Bit String | Compressor C2 Status
1Comp1 % Compressor A1 Modulating 3Comp! % Compressor C1 Modulating
Position Position
1Comp2 % Compressor A2 Modulating 3Comp2 % Compressor C2 Modulating
Position Position
1Cond1 % Conggnser A1 Modulating 3Cond1 % Conggnser C1 Modulating
Position Position
1Cond2 % Con.dfanser A2 Modulating 3Cond?2 % Con.dfanser C2 Modulating
Position Position
1HeadPr1 PSI A1 Head Pressure 3HeadPr1 PSI C1 Head Pressure
1HeadPr2 PSI A2 Head Pressure 3HeadPr2 PSI C2 Head Pressure
1SuctPr1 PSI A1 Suction Pressure 3SucPr1 PSI C1 Suction Pressure
1SuctPr2 PSI A2 Suction Pressure 3SucPr1 PSI C2 Suction Pressure
1SuctTmp1 °F A1 Saturation Temperature 3SucTmp1 °F C1 Saturation Temperature
1SuctTmp2 °F A2 Saturation Temperature 3SucTmp2 °F C2 Saturation Temperature
1CoilSP oF RSMD. 1 Saturation (Suction) 3CoilSP oF RSMD. 3 Saturation (Suction)
Setpoint Setpoint
1DisChg1 °F A1 Discharge Temperature 3DisChg1 °F C1 Discharge Temperature
1DisChg2 °F A2 Discharge Temperature 3DisChg2 °F C2 Discharge Temperature
1Relays1 Bit String | RSMD 1 Relay Status 3Relays3 Bit String | RSMD 3 Relay Status
2B1Stat Bit String | Compressor B1 Status 4D1Stat Bit String | Compressor D1 Status
2B2Stat Bit String | Compressor B2 Status 4D2Stat Bit String | Compressor D2 Status
2Comp1 % Compressor B1 Modulating 4Comp1 % Compressor D1 Modulating
Position Position
2Comp2 % Compressor B2 Modulating 4Comp2 % Compressor D2 Modulating
Position Position
2Cond1 % Conggnser B1 Modulating 4Cond1 % Conggnser D1 Modulating
Position Position
2Cond2 % Con.dfanser B2 Modulating 4Cond?2 % Con.dfanser D2 Modulating
Position Position
2HeadPr1 PSI B1 Head Pressure 4HeadPr1 PSI D1 Head Pressure
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RSMD-GH Module Trend Log Status Points (Typical of 4 RSM Modules)

Abbreviation Unit Item Description Abbrl;?l?ation Unit Item Description
2HeadPr2 PSI B2 Head Pressure 4HeadPr2 PSI D2 Head Pressure
2SucPr1 PSI B1 Suction Pressure 4SucPr1 PSI D1 Suction Pressure
2SucPr2 PSI B2 Suction Pressure 4SucPr2 PSI D2 Suction Pressure
2SucTmp1 °F B1 Saturation Temperature 4SucTmp1 °F D1 Saturation Temperature
2SucTmp2 °F B2 Saturation Temperature 4SucTmp2 °F D2 Saturation Temperature

2CoilSP oF RSMD.2 Saturation (Suction) 4CoilSP oF RSMD.A Saturation (Suction)
Setpoint Setpoint

2DisChg1 °F B1 Discharge Temperature 4DisChg1 °F D1 Discharge Temperature

2DisChg2 °F B2 Discharge Temperature 4DisChg2 °F D2 Discharge Temperature

2Relays2 Bit String | RSMD 2 Relay Status 4Relays4 Bit String | RSMD 4 Relay Status

Table 10: RSMD-GH Trend Log Bit Strings

RSMD-GH Trend Log Bit Strings

Item Value Description
1 1st Relay
2 2nd Relay
1Relays1 4 3rd Relay
2Relays2
3Relays3 8 4th Relay
4Relays 16 5th Relay
32 Unloader 1
b4 Unloader 2
1 System On
1A1Stat 2 Active Alarm
1A2Stat 4 Disabled
2B1Stat 8 Forced On
2B2Stat 16 Forced Off
3C1Stat 32 Outdoor Air Lockout
3C2Stat b4 System Not Used
4D1Stat 128 Min Run Pending
4D2Stat 256 Min Off Pending
512 Defrost Mode
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10. TROUBLESHOOTING
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10.1.VCCX-454-GH Controller and RSM LED Diagnostics

10.1.1. VCCX-454-GH Controller LEDs

The VCCX-454-GH Controller is equipped with
LEDs that can be used to verify operation and
perform troubleshooting. There are LEDs for
communication, operation modes, and
diagnostic codes. The VCCX-454-GH Controller
has 26 LEDs-10 used for operation and status,
eight are used for relays, and eight are used
for binary inputs. See Figure 30, page 67, for
the LED locations. The LEDs associated with
these inputs and outputs show what is active
without using a voltmeter. The LEDs and their
uses are as follows:

Operation LEDs - Factory Troubleshooting
POWER

This green LED lights up to indicate that 24
VAC power has been applied to the controller.

APP HB

This green LED lights up and blinks
continuously to indicate the application
software is working properly.

0S BH

This green LED lights up and blinks
continuously to indicate the operating system
is working properly.

WDOG

This green LED lights up and stays lit to
indicate the operating system is working
properly.

TROUBLESHOOTING

Diagnostic LEDs
ALARM

This red LED is a diagnostic blink code LED. It
lights up and stays lit when there is an alarm
present. The type of alarm is shown on the
LCD display.

STATUS 1

This red LED is a diagnostic blink code LED.
Under normal operation, it should not be
blinking. If the LED is blinking non-stop along
with the Status 2 LED, the controller is
resetting to factory defaults.

STATUS 2

This red LED is a diagnostic blink code LED. If
the software is running, this LED should blink
at a rate of one blink every 10 seconds. If there
is an override, the LED blinks two times every
10 seconds. And finally, if one of the outputs is
in Force Mode, the LED blinks three times
every 10 seconds.

Communication LEDs
EBUS

This yellow LED blinks to signal E-BUS
communications.

Loop COMM

This yellow LED lights up and blinks
continuously to indicate the VCCX-454-GH
Controller is communicating.

BACnet

This yellow LED lights up and blinks
continuously to indicate BACnet
communications.
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VCCX-454-GH Controller LEDs (Controlled)
Relay LEDs
RLY1

This green LED lights up when the supply fan
is enabled and stays lit as long as the supply
fan is active.

RLY2-RLY8

These green LEDs light up when the relays are
enabled and stays lit as long as they are
active.

Binary Input LEDs
BI1

This green LED lights up when the proof of
flow contact is closed.

BI2

This green LED lights up when the dirty filter
switch is closed.

BI8

This green LED lights up when the emergency
shutdown contact is closed.

NOTE: Unless there is a wiring error, BI3
through BI7 are not used.

10.1.2. RSMD LEDs

The RSM LEDs are described in the RSM
Technical Guides.

TROUBLESHOOTING
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10.2.VCCX-454 Controller LED Diagnostics
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BINARY INPUTS

BI1 = PROOF OF AIRFLOW

BI2 = DIRTY FILTER
BI3 = NOT USED
Bl4 = NOT U

OT USED
BI5 = A2L AIRSTREAM LEAK DETECT
BI6 = A2L CABINET LEAK DETECT

BI7 = NOT USED

BI8 = EMERG SHUTDOWN

ANALOG INPUTS

Al1 = SPACE TEMPERATURE

Al2 = NOT USED

RELAY CONTACT
RATING IS 1 AMP
MAX @ 24 VAC
MAIN FAN
RELAY 2
RELAY 3
RELAY 4

RELAY 5

_|__— APPLICATION HB LED
OPERATING SYSTEM HB LED
_— STATUS 1 & 2 LEDs

_| —E-BUS LED

LOOP COMM LED

——— BACNET LED

“T—— POWER LED

Al3 = SUPPLY AIR TEMPERATURE
Al4 = RETURN AIR TEMPERATURE
AlS = SPACE HUMIDITY

Al6 = NOT USED

Al7 = OUTDOOR AIR TEMPERATURE

RELAY 6
RELAY 7
RELAY 8

) — |©5) —

Al8 = NOT USED

5] s

24 VAC POWER

WARNING!
POLARITY

MUST BE
OBSERVED
OR THE
CONTROLLER
WILL BE
DAMAGED

IIeND
+24 VAC

RELAY
COMMON

BACNET + =R
BACNET SHIELD = SH
BACNET - =T

MAIN SUPPLY FAN VFD = AO1
NOT USED = AD2

MOD HEATING = AQ3
HUMIDIFIER SIGNAL = AQ4

LABEL PIN
G154970

Figure 30: VCCX-454-GH Controller LED Locations
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10.3.Temperature Sensor Testing
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10.3.1. Space, Supply Air, Outdoor Air, or Return Air Temperature Sensor Testing

The following sensor voltage and resistance
table is provided to aid in checking sensors
that appear to be operating incorrectly.

Many system operating problems can be
traced to incorrect sensor wiring. Be sure all
sensors are wired per the wiring diagrams in
this manual.

If the sensors still do not appear to be
operating or reading correctly, check voltage
and/or resistance to confirm the sensor is
operating correctly per the tables. Please
follow the notes and instructions that appear
after the chart when checking sensors.

10.3.2. 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 the
voltage with the meter set on DC volts. Place
the “-" (minus) lead on the GND terminal and
the “+" (plus) lead on the sensor input
terminal being investigated.

Table 11: 0-5V Temperature Sensor - Voltage and Resistor Type for Type Il 10 K OHM Thermistor Sensors

Temperature - Resistance - Voltage for Type Ill 10 K OHM Thermistor Sensors

Temp Resistance Voltage @ Temp Temp Resistance Voltage @
(°C) (Ohms) Input (VDC) (°F) (°C) (Ohms) Input (VDC)
-10 -23.3 93333 451 72 222 11136 2.635
-5 -20.6 80531 4.45 73 22.8 10878 2.605
0 -17.8 69822 4.37 74 23.3 10625 2.576
5 -15 60552 4.29 75 23.9 10398 2.549
10 -12.2 52500 4.2 76 244 10158 2.52
15 -9.4 45902 4.1 77 25 10000 2.5
20 -6.6 40147 4.002 78 25.6 9711 2.4b64
25 -3.9 35165 3.891 80 26.7 9302 2.41
30 -1.1 30805 3.773 82 27.8 8893 2.354
35 1.7 27140 3.651 84 28.9 8514 2.3
40 444 23874 3.522 86 30 8153 2.246
45 7.2 21094 3.39 88 31.1 7805 2.192
50 10 18655 3.252 90 322 7472 2.139
52 11.1 17799 3.199 95 35 6716 2.009
54 12.2 16956 3.143 100 37.8 6047 1.884
56 13.3 16164 3.087 105 40.6 5453 1.765
58 14.4 15385 3.029 110 43.3 4923 1.65
60 15.6 14681 2.972 115 46.1 4449 1.54
62 16.7 14014 2.916 120 48.9 4030 1.436
b4 17.8 13382 2.861 125 51.7 3656 1.339
66 18.9 12758 2.802 130 54.4 3317 1.246
68 20 12191 2.746 135 57.2 3015 1.159
69 20.6 11906 2.717 140 60 2743 1.077
70 21.1 11652 2.691 145 62.7 2502 1.001
7 21.7 11379 2.661 150 65.6 2288 0.931
NOTE: If the voltage is above 4.88 VDC, then the sensor or wiring is “open.” If the voltage is less

than 0.05 VDC, then the sensor or wiring is shorted.

TROUBLESHOOTING
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11. APPENDIX A - SYSTEM CONFIGURATION

11.1.System Configurations

11.1.1. System Configuration Options

The VCCX-454-GH Controller can be used as a
stand-alone system (one VCCX-454-GH
Controller only), connected together on an
interconnected system (multiple VCCX-454-GH
Controllers only), or connected together on a
network system (multiple VCCX-454-GH
Controllers or add-on controllers) to form a
complete controls system that can be
programmed and monitored with one or more
of the available operator interfaces.

Operator Interfaces

Operator interfaces are designed to provide for
programming and monitoring of VCCX-454-GH
Controller(s) or add-on controller(s) connected
to the system. Set-up, configuration, and
monitoring of the VCCX-454-GH Controller can
only be accomplished using the Prism 2 front-
end software on a personal computer.

Stand-Alone System

The stand-alone system is used with a single
VCCX-454-GH Controller Programming.

Interconnected System

The interconnected system is used when there
are multiple VCCX-454_GH Controllers. With
this system, connect the controllers together
using AAON communications wire or 18-gauge,
two-conductor, twisted pair with shield wire
(Belden #82760 or equivalent). This allows all
controllers that are connected to the
communications loop to be programmed and
monitored from Prism 2 connected to the
communications loop.

APPENDIX A - SYSTEM CONFIGURATION

Networked System

For a networked single loop system, a range of
one to 59 VCCX-454-GH Controllers sharing
information, connect the controllers together
using AAON communications wire or 18-gauge,
two-conductor, twisted pair with shield wire
(Belden #82760 or equivalent). The networked
single loop system requires either a MiniLink
PD communication interface and/or CommLink
communication interface to be purchased and
wired into the communications loop to the
VCCX-454-GH Controllers.

The networked multiple loop system is used
for a system with more than 59 VCCX-454-GH
Controllers. These groups of controllers are
broken into multiple “local loops” that connect
to each other via the “network loop”. Each
MiniLink PD handles its specific local loop’s
communication requirements. The CommLink
Communications interface handles all the
communications between the individual
MiniLink PDs to form the network loop. Up to
60 local loops can be connected with this
configuration. This provides the capability for
more than 3,500 controllers to be networked.
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12. APPENDIX B - VCCX-454-GH LCD SCREENS

12.1.Navigation Keys

12.1.1. LCD Display Screen and
Navigation Keys

The LCD display screens and buttons allow
display status and alarms, enable force modes,
and make BACnet configuration changes. See
Figure 31 and Table 12 below for Navigation
Key functions. The keys also have editing
functions. Refer to Table 13, on the right, for
editing functions.

( A
® —

ALARM Vs \\

\@‘ 7 ‘,\
_/ YV
MENU (‘ ENTER

DOWN

Figure 31: LCD Display and Navigation Keys

Table 12: Navigation Key Functions

Navigation Key Functions
Key Function
Use the <MENU> key to move
through screens within Main Menu
categories and return to the Main
Menu while at other screens.

<
m
=
c

Table 13: Editing Key Functions

Navigation Key Functions
Key Function
Use the <UP> or <DOWN> key
to enter Edit Mode on a user-
adjustable screen. Edit Mode is
indicated by the underscore
UP or DOWN | appearing on the screen.

@ @ NOTE: Entering Edit Mode will

also adjust the value up one
(<UP> key) or down one
(<DOWN?> key), so you may have
to readjust the value.

Use the <ENTER> key to move
through the digits on the screen
when editing a numeric value.
An extended press of the
ENTER <ENTER> key saves your edits,
@ no matter the location of the
editing cursor within the digits.
Press the <ENTER> key to save
a non-numeric value such as Hi
Speed Network.

up Use this key to adjust setpoints and

change configurations.

»)

o
)
=
=

Use this key to adjust setpoints and
change configurations.

-

The <MENU> key cancels editing
when in Edit Mode. The screen
you were editing will return to
MENU its original value, and the
underscore will disappear.

A second press of the <MENU>
key will return you to the

Main Menu.

Use the <ENTER> key to navigate
through the Main Menu Screen
categories.

m
=
=
m
Py
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12.2.Main Screens Map
12.2.1. Main Screens Map

Refer to the following map when navigating
through the Main screens. The first screen is
an initialization screen. To scroll through the
rest of the screens, press the <MENU> button.

Fe .
VCCX-454-GH Press @M) to go to the Output Override screen.
1207XXX -

W Output
| to go to Seftings screen. Override

:l. 7 _
Settings Press ky/ j/' to scroll through the Output Override screens.

(w) -
Press o j to go to the Air Balance screen.

X\
Press |/l‘/ﬂ3 to scroll through the Settings screens.
Nt/

Air
P
Press (ﬁ\?ﬂ to go to the Stafus screen. Balance
N/
)
Status Press || )} to scroll through the Air Balance screens.
\\\ (/
P “/f \ he F Te Mod
B ress &J/ to go to the Factory Testing Mode screen.

N
Press (@\ to scroll through the Status screens.
N/

o
Press (( M )| to go to the Alarms screen.

Factory
Testing
Nt/
NOTE: This screen is for AAON factory use only.
Alarms or No Alarms
o

M)
Press k J to go to the PassThru Program screen.

PassThru
Program

Press || /M /ﬂ to return to the first Main Menu screen.

g
Press "&!) to scroll through the Alarms.

Figure 32: VCCX-454-GH Main Screens Map
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12.3.Setting Screens

12.3.1. Settings Screens

Refer to the following map when navigating
through the Settings screens. From the
Settings screen, press <ENTER> to scroll
through the screens.

Settings DevicelID
XXXKKXXK
Zan BACnet - Current Device ID
‘\@' A Device ID of up to 7 digits can be entered.
The <ENTER> key moves the cursor between the digit fields starting
Unit ID# with the ones field. Once the cursor is under a field, use the <UP> and
Addr 1 <DOWN?> arrow keys to select a number between 0 and 9.
)
Unit Address A
Unit address. Valid range is 1-59. Default is 1.
@ MSTPBaud
Nt 38400
485-Baud BACnet - Current Baud Rate
Hi Speed 9600, 19200, 38400, 57600, 76800. Default is 38400.
™
Baud Rate Speed \ng
485-baud rate speed. Valid range is Lo Speed or Hi Speed.
Default is Hi Speed.
(, W EBUS
7 :
() Hi Speed
/) b
E-BUS Communications
MAC Addr Hi Speed or Lo Speed. Default is Hi Speed.
0 m

BACnet - Current MAC Address
Valid range is 0 to 127. Default is 0.

The <ENTER> key moves the cursor between the digit fields starting
with the ones field. Once the cursor is under a field, use the <UP> and
<DOWN?> arrow keys to select a number between 0 and 9.

Figure 33: VCCX-454-GH Setting Screens
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12.4.Status Screens

12.4.1. Status Screens

Refer to the following map when navigating
through the Status screens. From the Status
Screen, press <ENTER> to scroll through the
screens.

Status

Operation Mode

This screen displays the current mode of operation. Options are:

. OFF
«+ ACTIVE
r/r\u
W)

Hvac Mode

OFF
HVAC Mode
This screen displays the current HVAC Mode. Options are:
+ OFF
+ GROW
+ DRY
+ FAN
+ COOL
+ HEAT
+ PURGE
v
Y
Spc Temp
XX.X °F

Space Temperature
Current status of the sensor connected.

7N

\2)

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

Spc RH
X.X %

Space Humidity
0.00% - 100%

)
”\\i/'

SA Temp
XX.X °F

Supply Air Temperature
Current status of the sensor connected.

(v)
NS

RA Temp
XX.X °F

Return Air Temperature
Current status of the sensor connected.

)
v
)

OA Temp
XX.X °F

Outdoor Air Temperature
Current status of the sensor connected.

N
)

OA RH
XX.X %

Outdoor Air Humidity

N
)

Figure 34: VCCX-454-GH Status Screens
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12.5.Alarm Screens

12.5.1. Alarm Screens

If there are no Alarms, the Alarm screen will
display “No Alarms.” If there are alarms
present, the screen will display “Alarms.”
Press <ENTER> to scroll through the alarms or
let the alarms automatically scroll on the

screen.
or | No Alarms

Figure 35: VCCX-454-GH Alarm Screens

‘ Alarms ‘
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Table 14: Alarm Screens

Alarm Screens

VCCX-454-GH CONTROLLER TECHNICAL GUIDE

Description

No Alarms No alarms are present

SAT Sensor Supply Air Temperature Sensor failure alarm

RAT Sensor Return Air Temperature Sensor failure alarm

OAT Sensor Outdoor Air Temperature Sensor failure alarm
SPC 1 Sensor Space Temperature Sensor 1 failure alarm
SPC 2 Sensor Space Temperature Sensor 2 failure alarm
SPC 3 Sensor Space Temperature Sensor 3 failure alarm
SPC 4 Sensor Space Temperature Sensor 4 failure alarm
SPC 5 Sensor Space Temperature Sensor 5 failure alarm
SPC 6 Sensor Space Temperature Sensor 6 failure alarm
SPC 7 Sensor Space Temperature Sensor 7 failure alarm
SPC 8 Sensor Space Temperature Sensor 8 failure alarm
SPC 9 Sensor Space Temperature Sensor 9 failure alarm
SPC 10 Sensor | Space Temperature Sensor 10 failure alarm

SPC Alarm Space Temperature alarm

SPC Missing Space Temperature missing

Heating Failure

Mechanical heating failure alarm

Fan POF Failure

Proof of flow interlock alarm

Dirty Filter Dirty filter alarm
Emerg Shutdown | Emergency shutdown alarm
HI SAT Alarm High supply temperature cutoff alarm
LO SAT Alarm Low supply temperature cutoff alarm
Control Temp HI | High control temperature failure
Control Temp LO | Low control temperature failure

Control RH HI

High control humidity failure

Control RH LO

Low control humidity failure

Refrig 1 Missing

Refrigerant board 1 missing alarm

Refrig 2 Missing

Refrigerant board 2 missing alarm

Refrig 3 Missing

Refrigerant board 3 missing alarm

Refrig 4 Missing

Refrigerant board 4 missing alarm

Rheat Alarm Reheat board missing alarm
Modgas Alarm MODGAS-XWR2 board missing alarm
12 Relay Alarm | Missing E-BUS 12 Relay Module alarm
LAC1 Missing LAC1 board missing alarm

LAC2 Missing LAC2 board missing alarm

Module 1 Alarm

Refrigerant Module #1 operating alarm

Module 2 Alarm

Refrigerant Module #2 operating alarm

Module 3 Alarm

Refrigerant Module #3 operating alarm

Module 4 Alarm

Refrigerant Module #4 operating alarm

Unknown Alarm

An alarm is generated, but the controller does not understand it.

APPENDIX B - VCCX-454-GH LCD SCREENS
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12.6.0utput Override Screens

12.6.1. Output Override Screens

Refer to the following map when navigating
through the Output Override screens. From the
Output Override screen, press <ENTER>.

Qutput Exhaust
Override -1.0 vDC

q Exhaust Fan

WY 0.0 to 10.0 = Active Force Mode.

Press the <UP> and <DOWN> buttons to increase
and decrease the value. Default is -1.0 = AUTO.

Relay #1-8
AUTO

VCCX-454-GH Controller Relays 1-8
Press the <UP> button to change the value.
Default is AUTO.

@ Modulating Cooling
M 0.0 to 10.0 = Active Force Mode.
Press the <UP> and <DOWN?>= buttons to increase

Fan VFD and decrease the value. Default is -1.0 = AUTO.
-1.0 vDC (_\
v
Supply Fan VFD
0.0 to 10.0 = Active Force Mode.
Press the <UP> and <DOWN> buttons to increase RA Dampr
and decrease the value. Default is -1.0 = AUTO. -1.0 vDC

@ Return Air Damper

0.0 to 10.0 = Active Force Mode.
Press the <UP> and <DOWN?> buttons to increase
OA Dampr and decrease the value. Default is -1.0 = AUTO.

-1.0 vDC
@

Outdoor Air Damper

0.0 to 10.0 = Active Force Mode.
Press the <UP> and <DOWN> buttons to increase RA Bypas
and decrease the value. Default is -1.0 = AUTO. -1.0 VDC
©
| Return Air Bypass
\J) yp

0.0 to 10.0 = Active Force Mode.

Press the <UP> and <DOWN?> buttons to increase

Mod Heat and decrease the value. Default is -1.0 = AUTO.
-1.0 vDC )
O

Modulating Heating
0.0 to 10.0 = Active Force Mode.
Press the <UP> and <DOWN> buttons to increase
and decrease the value. Default is -1.0 = AUTO.

®

Figure 36: VCCX-454-GH Output Override Screens

APPENDIX B - VCCX-454-GH LCD SCREENS 76



VCCX-454-GH CONTROLLER TECHNICAL GUIDE

12.7.Air Balance Screens

12.7.1. Air Balance Screens

Refer to the following map when navigating
through the Air Balance screens. From the Air
Balance screen, press <ENTER>.

Air

Balance
@ Maximum Exhaust Voltage
N 0.0 t0 10.0 VDC

Press the <UP> and <DOWN?> buttons to increase

Max Fan and decrease the value. Default is 10.0.
10.0 VDC

Maximum Fan Voltage
0.0 to 10.0 VDC
Press the <UP> and <DOWN?> buttons to increase
and decrease the value. Default is 10.0.

@ Minimum Exhaust Voltage
0.0 to 10.0 VDC
Press the <UP> and <DOWN?> buttons to increase
Min Fan and decrease the value. Default is 0.0.
0.0 vDC

v)
Y
Minimum Fan Voltage
0.0to 10.0 VDC
Press the <UP> and <DOWN?> buttons to increase
and decrease the value. Default is 0.0.

Figure 37: VCCX-454-GH Air Balance Screens
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13. APPENDIX C - VCCX-454-GH BACNET

13.1.VCCX-454-GH BACnet Connection to MS/TP Network
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Wiring Notes:
1. All wiring to be in accordance with local and national electrical codes and specifications.

2. All communication wiring to be 18-gauge minimum, two-conductor, twisted pair with shield
Use Belden #82780 or equivalent.

Figure 38: VCCX-454-GH BACnet Connection to MS/TP Network
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13.2.BACnet Connection to MS/TP or IP Network

ACAUTION

Please ensure the wiring complies with
ASHRAE BACnet standards.

Non-Isolated
Controller

DO D W WD WD EE O EE N BN EN N
The shield (drain) wire is =
connected between the I
VCCX series module and =
the isolated controller.

Isolated Controller

o

9 1 1s30vac - 9 1 1saovac &
= =

e e

r'-'-'-'-'-'-""-'-'-'-"I

The shield (drain) wire is passed
through all controllers.

e |
TTTTT

to Next VCCX
series controller

18-30 VAC

Figure 39: Wiring Example - Shield (Drain) Wiring for Isolated and Non-Isolated Connections
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13.3.VCCX-454-GH BACnet Analog Parameters

Table 15: VCCX-454-GH Analog Inputs

BACnet Properties for the VCCX-454-GH Controller Analog Inputs

Parameter Object Description

Application Software Version Al: 1 Current version of the software in the unit.
Space Temperature Al: 2 | Current value of the Space Temperature Sensor.
Space Humidity Al: 3 | Current value of the space humidity.
Space Dew Point Al: 4 | Current calculated space dew point.
Target Space Dew Point A5 Current Space Dew point the unit is controlling to in

Grow Mode.
Supply Air Temperature Al: 6 | Current value of the Supply Air Temperature Sensor.
Outdoor Air Temperature Al: 7 | Current value of the Outdoor Air Temperature Sensor.
ol a1 Psifon Al S Current percentage of the modulating heating signal

(hot water or SCR heat).
Mod Hot Gas Reheat Valve Position Al 9 Current position of MHGRV Modulating Hot Gas

Reheat Valve.
Main Fan Control Signal Al: 10 | Current control signal is being sent to the supply fan VFD.
Space Sensor 1 Temp Al: 11 | Current temperature reading from digital Space Sensor #1.
Space Sensor 1 Hum Al: 12 | Current humidity reading from digital Space Sensor #1.
Space Sensor 2 Temp Al: 13 | Current temperature reading from digital Space Sensor #2.
Space Sensor 2 Hum Al: 14 | Current humidity reading from digital Space Sensor #2.
Space Sensor 3 Temp Al: 15 | Current temperature reading from digital Space Sensor #3.
Space Sensor 3 Hum Al: 16 | Current humidity reading from digital Space Sensor #3.
Space Sensor 4 Temp Al: 17 | Current temperature reading from digital Space Sensor #4.
Space Sensor 4 Hum Al: 18 | Current humidity reading from digital Space Sensor #4.
Space Sensor 5 Temp Al: 19 | Current temperature reading from digital Space Sensor #5.
Space Sensor 5 Hum Al: 20 | Current humidity reading from digital Space Sensor #5.
Space Sensor 6 Temp Al: 21 | Current temperature reading from digital Space Sensor #6.
Space Sensor 6 Hum Al: 22 | Current humidity reading from digital Space Sensor #6.
Space Sensor 7 Temp Al: 23 | Current temperature reading from digital Space Sensor #7.
Space Sensor 7 Hum Al: 24 | Current humidity reading from digital Space Sensor #7.
Space Sensor 8 Temp Al: 25 | Current temperature reading from digital Space Sensor #8.
Space Sensor 8 Hum Al: 26 | Current humidity reading from digital Space Sensor #8.
Space Sensor 9 Temp Al: 27 | Current temperature reading from digital Space Sensor #9.
Space Sensor 9 Hum Al: 28 | Current humidity reading from digital Space Sensor #9.
Space Sensor 10 Temp Al: 29 | Current temperature reading from digital Space Sensor #10.
Space Sensor 10 Hum Al: 30 | Current humidity reading from digital Space Sensor #10.
Humidifier Output Al: 31 | Current value of the signal going to the humidifier.
A1 Compressor Signal Al:50 | Current Compressor A1 modulating cooling signal.
A Condenser Signal Al:51 | Current A Condenser signal.
A Suction Pressure Al:52 | Current Compressor A suction pressure.
A Head Pressure Al:53 | Current Compressor A head pressure.
A Saturation Temperature Al:54 | Current Compressor A Coil Saturation Temperature.
B1 Compressor Signal Al:60 | Current Compressor B1 modulating cooling signal.
B Condenser Signal Al:61 | Current B Condenser signal.
B Suction Pressure Al:62 | Current Compressor B suction pressure.
B Head Pressure Al:63 | Current Compressor B head pressure.
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BACnet Properties for the VCCX-454-GH Controller Analog Inputs

Parameter

Object

Description

B Saturation Temperature Al:64 | Current Compressor B Coil Saturation Temperature.
C1 Compressor Signal Al: 70 | Current Compressor C1 modulating cooling signal.
C Condenser Signal Al: 71 | Current C Condenser signal.

C Suction Pressure Al: 72 | Current Compressor C suction pressure.

C Head Pressure Al: 73 | Current Compressor C head pressure.

C Saturation Temperature Al: 74 | Current Compressor C Coil Saturation Temperature.
D1 Compressor Signal Al: 80 | Current Compressor D1 modulating cooling signal.
D Condenser Signal Al: 81 | Current D Condenser signal.

D Suction Pressure Al: 82 | Current Compressor D suction pressure.

D Head Pressure Al: 83 | Current Compressor D head pressure.

D Saturation Temperature Al: 84 | Current Compressor D Coil Saturation Temperature.
Mod Gas Heat Valve Position Al: 90 | Current position of MODGAS-XWR2 Valve Control.
Mod Gas Active Stages Al: 91 | Current number of gas heat stages active.

NOTE:

APPENDIX C - VCCX-454-GH BACNET

Objects labeled Al are read-only.

81




VCCX-454-GH CONTROLLER TECHNICAL GUIDE

Table 16: VCCX-454-Analog Values
BACnet Properties for the VCCX-454-GH Controller Analog Values
Limits
Low High

Parameter Object Description

This is the space temperature the controller

Space Temperature Setpoint AV:1 || . 1°F 110°F
is trying to control.

e LY St AV- 2 Thi.s is the space humidity the controller is 0% 100%
trying to control.
If the controller is configured to use a space

Reference Space Temperature | AV:3 | temperature from BACnet, this is the value it 0°F 120°F
will use.
If the controller is configured to use a space

Reference Space RH AV: 4 | humidity from BACnet, this is the value it 0% 100%
will use.

Humidity Control Output AV:5 If a humidifier is being controlled via BACnet, oV 10V

this is the output signal that will be sent to it.
Override to force the VFD to this percentage
Supply Fan Override AV: 6 | speed. Configuring “Auto” will restore normal 0% 100%
unit control of the VFD speed.

When the controller is configured to use
BACnet space temperature and humidity
readings, this value must be toggled for the
controller to continue using the values sent to
BACnet Alive Toggle AV:7 | it. If this value doesn’t change for two 0 1
minutes, the controller will start using
readings from sensors connected to the
controller if configured to do so or generate a
Space Sensor failure alarm.

NOTE: Objects labeled AV are read/write. The only sensor values that can be written are AV
points 3 and 4.
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Table 17: VCCX-454-GH Binary Inputs

BACnet Properties for the VCCX-454-GH Controller Binary Inputs

Parameter Object Description

Drying Mode Defrost Active Bl: 1 Indicates that a evaporative coil defrost is occurring.

Main Fan Relay Status Bl: 2 Current status of Main Fan Relay #1 on main board.

Relay #2 Status BI: 3 Current status of Configurable Relay #2 on main board.

Relay #3 Status Bl: 4 Current status of Configurable Relay #3 on main board.

Relay #4 Status BIl: 5 Current status of Configurable Relay #4 on main board.

Relay #5 Status Bl: 6 Current status of Configurable Relay #5 on main board.

Relay #6 Status BI: 7 Current status of Configurable Relay #6 on main board.

Relay #7 Status BIl: 8 Current status of Configurable Relay #7 on main board.

Relay #8 Status BI: 9 Current status of Configurable Relay #8 on main board.

Expansion Relay #1 Status Bl: 10 | Current status of Configurable Relay #1 on 12 relay board.

Expansion Relay #2 Status Bl: 11 Current status of Configurable Relay #2 on 12 relay board.

Expansion Relay #3 Status Bl: 12 | Current status of Configurable Relay #3 on 12 relay board.

Expansion Relay #4 Status Bl: 13 | Current status of Configurable Relay #4 on 12 relay board.

Expansion Relay #5 Status Bl: 14 | Current status of Configurable Relay #5 on 12 relay board.

Expansion Relay #6 Status Bl: 15 | Current status of Configurable Relay #6 on 12 relay board.

Expansion Relay #7 Status Bl: 16 | Current status of Configurable Relay #7 on 12 relay board.

Expansion Relay #8 Status BI: 17 Current status of Configurable Relay #8 on 12 relay board.

Expansion Relay #9 Status Bl: 18 | Current status of Configurable Relay #9 on 12 relay board.

Expansion Relay #10 Status Bl: 19 | Current status of Configurable Relay #10 on 12 relay board.

Expansion Relay #11 Status Bl: 20 | Current status of Configurable Relay #11 on 12 relay board.

Expansion Relay #12 Status BI: 21 Current status of Configurable Relay #12 on 12 relay board.

Reheat Enable Bl: 22 Current enable status of MHGRV-X series module.

LA Control Enable Bl: 23 | Current enable status of LA Auxiliary module.

Modgas Enable Bl: 24 | Current enable status of MODGAS-XWR?2 series module.
The humidifier relay is normally driven via BACnet

Humidifier Forced Deactivated Bl 30 Fommands. A value of 1 indiczlxt.es this output is forced
inactive due to an alarm condition, such as an emergency
shutdown.
The CO; relay is normally driven via BACnet commands. A

CO2 Forced Deactivated BI: 31 value of 1 indicates this output is forced inactive due to an
alarm condition, such as an emergency shutdown.

Supply Air Sensor Failure Bl: 32 | This alarm indicates a failure of the Supply Air Sensor.

Space Sensor 1 Failure Bl 33 This alarm ir.1dicat.es that thg digital Space Sensor #1 is not
communicating with the main controller.

G smee Senaer 2 Bellur Bl 34 This alarm ir.1dicat.es that thg digital Space Sensor #2 is not
communicating with the main controller.

Space Sensor 3 Failure Bl 35 This alarm ir.1dicat.es that thg digital Space Sensor #3 is not
communicating with the main controller.

o Semar £ Bl Bl 36 This alarm ir.1dicat.es that thg digital Space Sensor #4 is not
communicating with the main controller.

Space Sensor 5 Failure Bl 37 This alarm ir.1dicat.es that thg digital Space Sensor #5 is not
communicating with the main controller.

G o Senaer & Bellur Bl 38 This alarm indicates that the digital Space Sensor #6 is not

communicating with the main controller.
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BACnet Properties for the VCCX-454-GH Controller Binary Inputs

Parameter

Object

Description
This alarm indicates that the digital Space Sensor #7 is not

Shutdown Input

Space Sensor 7 Failure BI: 39 N~ . .
communicating with the main controller.

e Senser 6 Bl BI: 40 This alarm ir.1dicat.es that thg digital Space Sensor #8 is not
communicating with the main controller.

Space Sensor 9 Failure Bl 41 This alarm ir.1dicat.es that thg digital Space Sensor #9 is not
communicating with the main controller.

Space Sensor 10 Failure Bl 42 This alarm ir.1dicat.es that thg digital Space Sensor #10 is not
communicating with the main controller.

. This alarm indicates an airflow failure from the main fan.

Fan Proving Alarm Bl: 43 Heating and Cooling will be disabled.

Dirty Filter Alarm Bl: 44 | This alarm indicates that the filters are dirty.

Ermeraeney Shulwn Al BI: 45 Thi.s alarm ir?dicates that a.n emergency shutdown has been
activated. Will shut the unit down.
The supply air has risen above the High SAT Cutoff Setpoint.

High Supply Temp Cutoff Bl: 46 Heating stages will deactivate, and the fan continues to run.
An alarm is generated.
The supply air has fallen below the Low SAT Cutoff Setpoint.

Low Supply Temp Cutoff Bl: 47 | Cooling stages will deactivate. After 10 minutes, the fan will
deactivate, and an alarm is generated.

Missing Refrigeration Module #1 Bl: 48 Refrigerant Module #1 is configured but not detected.

Missing Refrigeration Module #2 Bl: 49 Refrigerant Module #2 is configured but not detected.

Missing Refrigeration Module #3 Bl: 50 Refrigerant Module #3 is configured but not detected.

Missing Refrigeration Module #4 Bl: 51 Refrigerant Module #4 is configured but not detected.

Missing Reheat Board Bl: 52 | The MHGR board is configured but not detected.

Missing LA Control Board #1 Bl: 53 LA Auxiliary board #1 is configured but not detected.

Missing LA Control Board #2 Bl: 54 LA Auxiliary board #2 is configured but not detected.

ety 12 Felay Baersion Bsard Bl 55 The 12 Relay Expansion Board is configured but not
detected.

Missing MODGAS Board Bl 56 This alarm indicates that the MODGAS-XWR2 series module
is configured but not detected.
Indicates that the BACnet Space Temperature is 5°F different

Space Reference Out of Tolerance BI: 57 or Humidity is 5% different than readings from sensors
connected directly to the main controller.

Mechanical Heating Failure BI: 60 Indicates a mechanical heating failure alarm.

Space Sensor Failure Shutdown Bl: 61 Indicates a Space Sensor failure shutdown.

High Control Temp Failure Bl: 62 Indicates a High Control Temp failure.

Low Control Temp Failure BI: 63 Indicates a Low Control Temp failure.

High Control RH Failure Bl: 64 | Indicates a High Control RH failure.

Low Control RH Failure Bl: 65 Indicates a Low Control RH failure.

A1 Compressor Enable Bl: 70 | Current status of the enable signal to Compressor Al.

A2 Compressor Enable BI: 71 Current status of the enable signal to Compressor A2.

A1 Compressor Alarms BI: 72 Indicates an RSM alarm is present on the A1 circuit.

A2 Compressor Alarms BI: 73 Indicates an RSM alarm is present on the A2 circuit.

A Circuit Defrost Switch Bl: 74 Current status of the defrost switch on RSM#1.

A Circuit Water Proof of Flow Bl: 75 | Current status of the water flow switch on RSM#1.

A Circuit Emergency Bl: 76 | Current status of the emergency shutdown input on RSM#1.
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BACnet Properties for the VCCX-454-GH Controller Binary Inputs

Parameter

Object

Description

A Circuit RSM Relay #1 Bl: 77 | Current status of relay 1 on RSM #1.

A Circuit RSM Relay #2 Bl: 78 | Current status of relay 2 on RSM #1.

A Circuit RSM Relay #3 Bl: 79 | Current status of relay 3 on RSM #1.

A Circuit RSM Relay #4 Bl: 80 | Current status of relay 4 on RSM #1.

A Circuit RSM Relay #5 BI: 81 Current status of relay 5 on RSM #1.

B1 Compressor Enable Bl: 90 | Current status of the enable signal to Compressor B1.
B2 Compressor Enable Bl: 91 Current status of the enable signal to Compressor B2.
B1 Compressor Alarms BI: 92 Indicates an RSM alarm is present on the B1 circuit.
B2 Compressor Alarms BI: 93 Indicates an RSM alarm is present on the B2 circuit.

B Circuit Defrost Switch Bl: 94 Current status of the defrost switch on RSM #2.

B Circuit Water Proof of Flow Bl: 95 Current status of the water flow switch on RSM #2.

B Circuit Emergency Bl: 96 | Current status of the emergency shutdown input on RSM #2.
Shutdown Input

B Circuit RSM Relay #1 Bl: 97 | Current status of relay 1 on RSM #2.

B Circuit RSM Relay #2 Bl: 98 | Current status of relay 2 on RSM #2,

B Circuit RSM Relay #3 Bl: 99 | Current status of relay 3 on RSM #2,

B Circuit RSM Relay #4 Bl: 100 | Current status of relay 4 on RSM #2,

B Circuit RSM Relay #5 Bl: 101 | Current status of relay 5 on RSM #2.

C1 Compressor Enable Bl: 110 | Current status of the enable signal to Compressor C1.
C2 Compressor Enable Bl: 111 | Current status of the enable signal to Compressor C2.
C1 Compressor Alarms Bl: 112 | Indicates an RSM alarm is present on the C1 circuit.
C2 Compressor Alarms Bl: 113 | Indicates an RSM alarm is present on the C2 circuit.
C Circuit Defrost Switch Bl: 114 | Current status of defrost switch on RSM #3.

C Circuit Water Proof of Flow Bl: 115 | Current status of water flow switch on RSM #3.

C Circuit Emergency Bl: 116 | Current status of emergency shutdown input on RSM#3.
Shutdown Input

C Circuit RSM Relay #1 Bl: 117 | Current status of relay 1 on RSM #3.

C Circuit RSM Relay #2 Bl: 118 | Current status of relay 2 on RSM #3.

C Circuit RSM Relay #3 Bl: 119 | Current status of relay 3 on RSM #3.

C Circuit RSM Relay #4 Bl: 120 | Current status of relay 4 on RSM #3.

C Circuit RSM Relay #5 Bl: 121 | Current status of relay 5 on RSM #3.

D1 Compressor Enable Bl: 130 | Current status of the enable signal to Compressor D1.
D2 Compressor Enable Bl: 131 | Current status of the enable signal to Compressor D2.
D1 Compressor Alarms Bl: 132 | Indicates an RSM alarm is present on the D1 circuit.
D2 Compressor Alarms Bl: 133 | Indicates an RSM alarm is present on the D2 circuit.

D Circuit Defrost Switch Bl: 134 | Current status of the defrost switch on RSM #4.

D Circuit Water Proof of Flow Bl: 135 | Current status of the water flow switch on RSM #4.

D Circuit Emergency Bl: 136 | Current status of the emergency shutdown input on RSM #4.
Shutdown Input

D Circuit RSM Relay #1 Bl: 137 | Current status of relay 1 on RSM #4.

D Circuit RSM Relay #2 Bl: 138 | Current status of relay 2 on RSM #4.

D Circuit RSM Relay #3 Bl: 139 | Current status of relay 3 on RSM #4.

D Circuit RSM Relay #4 Bl: 140 | Current status of relay 4 on RSM #4.

D Circuit RSM Relay #5 Bl: 141 | Current status of relay 5 on RSM #4.

NOTE: Objects labeled Bl are read-only.
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Table 18: VCCX-454-GH Multi-State Inputs

BACnet Properties for the VCCX-454-GH Controller Multi-State Inputs

Limits

P t Object Descripti
arameter jec escription Low High

. ) 1 = Off
Mode of Operation MI:1 2 = Operating 1 2
1 = Grow
2=Dry

) 3 =Fan
HVAC Mode MI: 2 4 = Cool 1 6
5 = Heat

6 = Purge

Table 19: VCCX-454-GH Multi-State Values

BACnet Properties for the VCCX-454-GH Controller Multi-State Values

Parameter Object Description

. ) 1 = Off
Operating Mode MV: 1 2 = Operating 1 2
1 = Grow

2 =Dry

) 3=Fan
HVAC Mode MV: 2 4 = Cool 1 6
5 = Heat

6 = Purge
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13.4.VCCX-454-GH BACnet PICS

Table 20: VCCX-454-GH BACnet Protocol Implementation Conformance Statement

BACnet Protocol Implementation Conformance Statement

Date: December 2017

Vendor: AAON, Inc.

Product: VCCX-454-GH Controller

Product Model Number: ASM01698

Product Version: 1.13

Product Description: HVAC Unit Controller

BACnet Protocol Revision: | Revision 12 (ANSI/ASHRAE Standard 135-2010)

BACnet Protocol Implementation Conformance Statement
K.1.2 BIBB - Data Sharing-ReadProperty-B (DS-RP-B)
K.1.4 BIBB - Data Sharing-ReadPropertyMultiple-B (DS-RPM-B)
K.1.8 BIBB - Data Sharing-WriteProperty-B (DS-WP-B)
K.5.2 BIBB - Device Management-DynamicDeviceBinding-B (DM-DDB-B)
K.5.4 BIBB - Device Management-DynamicObjectBinding-B (DM-DOB-B)
K.5.6 BIBB - Device Management-DeviceCommunicationControl-B (DM-DCC-B)
BACnet Standardized Device Profile

L.4 BACnet Application Specific Controller (B-ASC)

Standard Object Types Supported

Analog Input: Optional properties supported: Description

Analog Value: Optional properties supported: Description

Binary Input: Optional properties supported: Description, Inactive_Text, Active_Text
Binary Value: Optional properties supported: Description, Inactive_Text, Active_Text
Device Object: Optional properties supported: Description, Location

Multi-state Input: Optional properties supported: Description, State_Text

Multi-State Value: Optional properties supported: Description, State_Text

NOTE: For all supported objects, the device does not support CreateObject or DeleteObject.

There are no proprietary objects.

Data Link Layer Options
MS/TP Master: Supported Baud rates: 9.6K, 19.2K, 38.4K, 57.6K, 76.8K

Segmentation Support
Neither segmented requests nor segmented responses are supported.
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14. REVISION HISTORY

VCCX-454-GH Controller Technical Guide Change Log

Revision and Date Change
Rev A, January 06, 2025 Initial Release

Rev B, February 26, 2025 Updated Failure Alarms Mode
Rev C, May 11, 2026 Updated Document Formatting
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AAON

AAON Controls Support:
Support.Controls@aaon.com
Controls Support Website:

www.aaon.com/aaon-controls-technical-support

AAON Factory Technical Support:
Technical.Support@aaon.com
Phone:
866-918-1100
Monday through Friday, 7:00 AM to 5:00 PM Central Time

Before calling Technical Support, have the model and serial number of the unit available.

For replacement parts, contact your local AAON Representative.

Are you an AAON Rep? Visit My AAON to open new support tickets, communicate directly with
our support teams, and track your support progress in one place.

Itis the intent of AAON to provide accurate and current product information. However, in the interest of product improvement, AAON reserves the
right to change pricing, specifications, and/or design of its product without notice, obligation, or liability.

AAON® is a registered trademark of AAON, Inc., Tulsa, OK. BACnet® is a registered trademark of ASHRAE Inc., Atlanta, GA. BITZER is a registered
trademark of BITZER® Kiihlmaschinenbau GmbH. Copeland Scroll™ is a registered trademark of Emerson Electric Co., Saint Louis, Mo.

Copyright © AAON, all rights reserved throughout the world.
AAONB® is a registered trademark of AAON, Inc., Tulsa, OK. AAON® assumes no responsibility for errors or omissions in this document.

This document is subject to change without notice.
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