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1 Overview

The Control Link ACC Anti-Condensate Controller System is a controller for anti-sweat heaters inside glass door cases and can
be used either as a stand-alone device or networked with the E2 controller over the MODBUS network. There are two available
models of the Control Link ACC:

UL Listed version 7A/10A (P/N815-6100)
UL Recognized version 18A/26A/30A (P/N 815-6105) - requires an additional heat sink

The Control Link ACC varies the anti-sweat heaters based on the temperature of the door frame and surrounding dewpoint,
providing the most efficient control possible in order to maximize energy savings.

2  Components

2.1 Control Link ACC (P/Ns 815-6100 and 815-6105)

The Control Link ACC (Figure 2-1) handles all aspects of anti-sweat heater control and uses solid-state switching to control the
heaters. The on-board processor calculates the required heater ON time based on the dewpoint and door frame temperature
readings, and controls an on-board Triac to activate and deactivate the heaters.

The controller is designed to mount in the mullion between glass doors or in any other suitable electrical enclosure, such as a
raceway or on the top of the case. The door frame temperature sensor and dewpoint sensor are mounted remotely and connect
to this controller with cable harnesses.

Four LEDs can be viewed on the front of the plastic enclosure. They indicate the general status, heater ON, MODBUS network
transmit (TX), and MODBUS network receive (RX).

8 !
Sl ] =5

L : ~ Sensor and MODBUS
Supply voltage and/j

j connections
case heater / 3-pin
_connections = dewpoint
(high voltage end) \ sensor
% % connector

(low voltage end)

torque specifications
min: 0.5 Nm

max: 0.6 Nm

: - RS-485 MODBUS
;. connector
}r AL 7 [ A 2-pin

= V T door
e // / / : s S // sensor
connector
/@ / I o o

Figure 2-1- Control Link ACC - Exploded View

L
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2.2 Dewpoint Sensor (P/N 814-6115)

LED Mounting Holes

Wire Connector

Figure 2-2 - Dewpoint Sensor (814-6115)

The Control Link ACC uses an external dewpoint sensor (Figure 2-2) to measure the dewpoint of the outside air next to the case
doors. This sensor is typically mounted directly above or to the side of the case doors.

The dewpoint sensor is supplied in a mountable enclosure with a 3-pin connector that attaches the Control Link ACC to the
dewpoint sensor (use a 3-wire 22 AWG cable harmness - Belden# 8771 P/N 135-8771 not supplied). The push button willincrease
the offset in 1-degree (Celsius) (1.8°F) increments indicated by the LED.

When Control Link ACC controllers are networked together via MODBUS, a single dewpoint sensor connected to one Control
Link ACC may be shared by multiple Control Link ACC controllers.

2.3 Door Frame Temperature Sensor (P/N 281-0002)

Figure 2-3- Door Frame Temp Sensor (281-0002)

In addition to the indoor air dewpoint, the Control Link ACC also factors in the value of the temperature of the case door frame
using a mounted temperature sensor (Figure 2-3). The door frame temperature sensor should be mounted to the coldest
surface of the door frame. The door frame temperature sensor is supplied with a 16-foot (4.88-meter) two-wire cable, which plugs
into the matching 2-pin connector on the bottom, low voltage end of the Control Link ACC (side closest to the LEDs).

026-4704 R7 Control Link ACC Manual 2 ©2024 Copeland LP.



3  Mounting the Control Link ACC

The Control Link ACC is designed to be mounted in a case mullion, but may also be mounted in the raceway or in a metal
electrical enclosure on the top of the case. Figure 3-1 shows examples of where the Control Link ACC may be mounted.

ACC CONTROLLER
(MOUNTED IN ENCLOSURE)

ACC CONTROLLER
(MOUNTED IN MULLION) 181

(4.60 mm
Y / TYP 2 PLACES

v

Tl
A

\ FRONT VIEW SIDE VIEW

ACC CONTROLLER
(MOUNTED IN RACEWAY)

Figure 3-1- Control Link ACC Mounting

Use the two mounting tabs at the top and bottom of the enclosure to screw the enclosure to the case wall, raceway, or enclosure.

Use 9/64" (3.57 mm) drill pilot holes for mounting, and secure the Control Link ACC to the metal surface using #8-32 thread
forming screws. Mounting screws are not included with the Control Link ACC.

For heater current greater than 10A, the Control Link ACC UL Recognized version with external heat sink must be used

(P/N 815-6105). The heat sink of the Control Link ACC must be securely mounted against a large heat-conductive surface.
Using thermal grease, the Control Link ACC has a metal back which acts as a heat sink, dissipating heat from the Triac that
controls the heater.

The metal must be mounted against a conductive metal surface so heat can be conducted out of the controller. Failure to
secure against the case mullion or other metal surface may cause controller overheating and shutdown.

026-4704 R7 Control Link ACC Manual 3 ©2024 Copeland LP.



4  Calculating Maximum Ambient Temperature

Figure 4-1 shows the effects of adding an external heat sink with a 0.51°C/Watt (0.92°F/Watt) rating (using thermal grease to
ensure optimum thermal conductivity). Note that the 0.51°C/Watt (0.92°F/Watt) heat sink rating is characteristic of typical case
mullions.

An external heat sink is required for heater currents (greater than) > T0Amps.

To calculate the maximum ambient temperature at which the ACC should run with an additional external heat sink, choose a
current-amperage rating that will be operating for the case (y-axis) and plot the maximum allowed operating temperature (x-axis)
on the graph. For example, with an external heat sink at 26 Amps, the maximum ambient temperature would be 40°C (149°F).

Temperature vs Current With a 0.51 Degrees C Per Watt Heat Sink
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Maximum Operating Current - Amps

14
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25 30 35 40 45 50 55 60 €5 70

Surrounding Air Temperature - Degrees C

Figure 4-1 - Ambient Temperature Calculation - additional heat sink

For heater current greater than 10A, the heat sink of the Control Link ACC must be securely mounted against a large heat-
conductive surface. Using thermal grease, the Control Link ACC has a metal back which acts as a heat sink, dissipating heat
from the Triac that controls the heater. The metal must be mounted against a conductive metal surface so heat can be
conducted out of the controller. Failure to secure against the case mullion or other metal surface may cause controller
overheating and shutdown.

Temperature vs. Current With No Additional Heat Sink

Maximum Operating Current - Amps

20 25 30 35 40 45 50 55 60 65 70

Surrounding Air Temperature - Degrees C

Figure 4-2 - Ambient Temperature Calculation - no external heat sink
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5  Wiring the Control Link ACC

5.1 Power and Heater Element Wiring

The screw connectors on the main voltage end of the Control
Link ACC enclosure are where the connections to supply
voltage and the case door heater element(s) are made.

Connect The Line Voltage Only To
The High Voltage End Of The Acc,

A WARNING Which Contains A Non-removable 4-
terminal Block. Otherwise, Damage
To The Board May Result

Over-current Protection Of The Load
Must Be Done Outside Of The Control
Link Acc. The Acc Does Not Have
Internal Fusing.

A WARNING

Connect the NEUT terminal to the NEUTRAL side, and the
LINE terminal to the HOT side of 120/240 Nominal (102VAC
to 264VAC), 50/60Hz line voltage.

The LOAD terminal carries supply voltage when the door
heater Triac relay is ON (closed). Connect the LOAD terminal
and NEUTRAL side of the line voltage to the case door heater
elements. All heater elements in the door frame and all doors
of that frame should be connected in parallel to the Control
Link ACC.

Connect the GND terminal on the controller to Ground.
NOTE For supply connectors, use 16AWG or
larger wires rated for at least 105 °C.

5.2 Ratings and Current Protection

USER-SUPPLIED
OVERCURRENT

/\_y~PROTECTION
(HOT)

120/240 Nominal
(102-264VAC max),
50 or 60 Hz ;

L (NEUTRAL)
Y

(HOT)

CASE
DOOR
HEATERS

(NEUTRAL)

EARTH
GROUND

ACC
ENCLOSURE
MAIN VOLTAGE END

Figure 5-1 - Power/Heater Wiring

The Control Link ACC (P/N 815-6100) is UL Listed for up to 10A max (40°C) and 7A max (65°C). The Control Link ACC
(P/N815-6105) is UL Recognized, with external heat sink, for up to 30A max (25°C), up to 26A max (40°C), and up to 18A max

(65°C).

026-4704 R7 Control Link ACC Manual
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6  Mounting and Wiring the Sensors

6.1 The Dewpoint Sensor

6.1.1 Placement

DEWPOINT.
SENSOR
PLACEMENT

TEMP SENSOR/

PLACEMENT
(AGAINST BOTTOM
INSIDE DOOR FRAME)

Figure 6-1 - Sensor Placement

In order for the Control Link ACC to function properly, the dewpoint sensor must be placed where it can measure the dewpoint
of the air outside the case. Mount the sensor underneath the top side of the case in the area just above the top of the doors
(Figure 6-1).

A 0.25"x 0.25" (6.35 mm x 6.35 mm) notch in the edge of the metal frame behind the sensor may be required for the wires
connecting the dewpoint sensor to the Control Link ACC. DO NOT let any RTV sealan h the sensor element and k h
nsor element as far ible from RTV-seal r

Do NOT mount the dewpoint sensor near the bottom of the case or any place where cold air from the case can affect the sensor
reading. Avoid mounting the sensor in an area with excessive water spray or moisture, extremely dirty environments, near heat
sources, or in the direct path of HVAC returns. Secure the sensor to the mounting location with the two included screws (P/N031-
6005) as shown in Figure 6-2. Copeland recommends using pilot holes for the screws. Tighten the screws just enough to secure
the sensor without warping the sensor housing.

6.1.2 Note About Using RTV Sealants

Placing the dewpoint sensor in either of these locations may require a hole to be drilled in the case to run the wire from the sensor
to the Control Link ACC. Use caution when sealing this hole with RTV sealants — the sensor element is sensitive to high
concentrations of RTV. Do not let any RTV sealants touch the sensor element, and keep the sensor element as far as possible
from where the hole is sealed.

6.1.3 Dewpoint Sensor Mounting Dimensions

The dewpoint sensor’'s mounting holes have 2.35" (5.97 cm) spacing. Choose a location as close to the case doors as possible,
preferably directly over the doors or (if necessary) on top of the case. Secure the sensor to the mounting location with the two
screws provided. Note that the enclosure allows clearance for a nut driver on the screw head. Figure 6-2 shows the mounting
dimensions.

026-4704 R7 Control Link ACC Manual 6 ©2024 Copeland LP.



031-6005
#6 x 1/2"
SCREWS .
&= '
5.97cm
I
I 1.70™ o r P
i 4.32cm & 6mm
! =
Sensor o — e
Element i
L 415
/O 2.92cm
o — 28 &
(2x) @ 164
\—CONNECTOR 4.06mm 54" 7.11mm
13.71 mm
EXPLODED VIEW TOP VIEW SIDE VIEW

Figure 6-2 - Dewpoint Sensor Dimensions

It may be necessary to cut a 0.25" x 0.25"(6.35 mm x 6.35 mm) notch in the edge of the metal frame behind the sensor for the
wires to pass through.

6.1.4 Dewpoint Sensor Wiring

The dewpoint sensor cable can be 20-24 AWG range. Copeland recommends Belden# 8771 (P/N 135-8771) 22AWG cable or
equivalent (not supplied). To install or remove wires from the dewpoint sensor connector, insert a small screwdriver, such as a
Phoenix Contact (P/N 077-6993) PTSM Screwdriver (not supplied), into the top rectangular slots on the connector (above the
wire terminals) until it stops; insert or remove wires as shown in Figure 6-4. Insert the three wires on the other end of the cable to
the matching 3-pin connector of the low voltage end of Control Link ACC by pressing in the orange tabs above the terminals

using the small screwdriver. Ensure the wire colors match for the Power, Data and Ground terminals on Dewpoint Sensor and the
Control Link ACC.

ACC CONTROLLER
ENCLOSURE (BOTTOM END)
VOE END ‘ 3-p|anonnector

ACK DEWPOINT
SENSOR
CABLE

ct-)n-nector CABL E

Figure 6-3- Dewpoint Sensor Wiring
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3-pin dewpaint Dewpoint Sensor
Sensor connector i

DEWPQINT
SENSOR
CONNECTOR
(Left to Right)—

Iy
PWR DATA GND

ACC View - Low Voltage End to dewpoint sensor

connecto

ohserve wire color polarity

TO PROPERLY INSTALL CABLE IN
DEWPQINT SENSOR CONNECTOR: I Flat head screw driver

1. Insert small flathead screw driver into each socket
above the wire terminals to open each terminal.
Wire
2. Insert wire inta terminal then remove screw driver from socket
to lock wire into place.

3. Repeat for all three terminals.

Figure 6-4 - Dewpoint Sensor Connector - ACC View

6.1.5 Dewpoint Sensor Storage

Prior to installation, dewpoint sensors should be stored separately from the cables. Do not store cables and sensors together for
a long period of time in a closed box or bag. The sensor should be separated from the cables when a shipment is received and
stored apart, preferably exposed to room air. The sensors can become contaminated by outgassing from the cable insulation if
kept in a closed up box or bag with the cable. Contamination can be reversed with exposure to room air over a period of weeks
orin a temperature/humidity chamber over a period of three days.

['[eX =Ml If replacing the dewpoint sensor, replace the entire assembly (keep the existing cable).

6.2 The Door Frame Temperature Sensor

6.2.1 Placement

The door frame temperature sensor should be placed in an area where it can measure the temperature of the door frame in the
location on the door frame that stays the coldest. The coldest spot on a door frame is usually the bottom horizontal section of the
stationary frame, under the center door (for cases with even-numbered doors), or near the center mullion (for cases with odd-
numbered doors). Cooler doors may also be coldest at the top center of the frame. Figure 6-1on page 6 shows an example of
placement in a case with even-numbered doors — the sensor is placed under the door just to the left of the center mullion where

the Control Link ACC is installed. Do not mount the sensor outside the case mullion - mount the sensor inside the case
mullion.

Mount the case door frame temperature sensor along the door frame inside the frame. Secure the sensor in place by screwing it
to the door frame using the mounting hole.

The sensor is supplied with a 16-foot (4.88-meter) cable. Connect the sensor into the 2-pin connector (labeled THERM) at the
bottom (closest to the LEDs), low-voltage end of the Control Link ACC.

026-4704 R7 Control Link ACC Manual 8 ©2024 Copeland LP.



7 Network Wiring and Configuration

If each Control Link ACC will be configured with its own dewpoint sensor, it is not necessary to network the Control Link ACC
together. However, when networked, multiple Control Link ACC controllers may use a single dewpoint sensor. Furthermore,
because the Control Link ACC is a MODBUS-compliant device, a site controller can be programmed to communicate with the
Control Link ACC controllers via MODBUS, supporting remote configuration and data acquisition.

The E2 controller supports networking of up to 63 Control Link ACC controllers.

7.1  Network Connection to E2

E2 PIB COM PORT ASSOCIATIONS

E2 Enclosure (Right Side)

E2 Modem/Expansion
COM Card Mounted COM6
Above PIB

CO@ Plug-In com1
Modem ER 485
Card

RS485 COM Card
(2 Connectors)

Serial Device
RS232 Port

POWER INTERFACE BOARD

Ccom4

A (PIB)
Serial Device
RS485 COM Port
(2 Connectors)
COM2

Figure 7-1 - Location of E2 COM Ports

Connecting a Control Link ACC to an E2 unit requires the E2
to be version 2.71 or above. Contact Copeland for upgrade
information if the controller is a version before 2.71.

An E2 has up to three COM ports that can be assigned for
MODBUS communication (COM2, an RS485 port on the E2
power interface board, and COM4 and COM6, which are
optional ports requiring expansion cards). COM ports canonly
be used for one function; in other words, if COM2 is set up as
the 1/0O network, you cannot connect MODBUS devices to
COM2. Ensure your E2 is equipped with an RS485 COM Card
(P/N 637-4890) and configured in E2 General Services

(@, Serial tab) to enable COM4 or an E2

Expansion COM Card (P/N 637-4871) to enable COM6.

Connect the MODBUS network cable to the three-terminal
connector on the COM port you wish to assign as MODBUS.
Like other Control Link connections, wire RS485+ to RS485+,
RS485-t0 RS485-, and the shield cable to the middle terminal.
If the E2 will be the first device in the daisy-chain, set the port’s
termination jumpers to the TERMINATED & BIASED position
(all three jumpers UP); otherwise, set all jumpers DOWN if not
the first device.

026-4704 R7 Control Link ACC Manual

7.2 E2 Setup of Control Link ACC
Devices

7.2.1 Setup Network Ports

Before setting up a Control Link ACC, the port on the E2 that
has the MODBUS cable connected must be set up as a
MODBUS port.

1. Logintothe E2 with Level 4 access.

2. Press @ followed by - General Controller
Info.

Cri |l # .
3. Press .+ to open the Serial tab of the General
Controller Info setup screens:

06-08- 09 RX-380 Unit 3 12:29:30

Use Ctrl-X to Select CX Tabs SETUP JHnnies] *ALARN
©5: Peer Neturk

: General [ NI C3: Serial Ch: TCP/IP
: Web Server |C7: System

General Setup: GENERAL SERU

Serial Value

COH1 Connection: Serial

COM1 Baud : 115.2 Kbaud

coMz Connection:

COH2 Baud : 19.2 Kbaud

COMZ Data Size : 8

COH2 Parity : MNone

COMZ Stop Bits : 1

COH3 Connection: Hodem

COH3 Baud : 115.2 Kbaud

COM3 Hodem Port: No HModem

COHM3 Hodem Type: CPC 33.6K Internal

COH3 Hodem Tnit: ATEBU1S8=1518=462D2&Q5 \NO%C BEK BEY BEYE
COM3 Fax Init : ATU1EOSO=1S10=40&D2805\NO%C O&K O&Y 0aM0
COMZ DTHF Dur : 180

COM3 Pause Dur : 2

Scroll using Next/Prev keys | Connection Type for COM2
F1: PREU TAB | F2: NEXT TAB | F3: EDIT Fh: LOOK UP |

F5: CANCEL

Figure 7-2 - Serial Communications Manager Screen

4. This screen will have a “Connection” field for all COM
ports on the E2. Highlight the COM port connection field
that will be used for Control Link, and press -LOOK
UP. From the list of network types, select MODBUS.

5. Four fields will become visible underneath the COM port
connection field, which pertain to the way the device
communicates:

*  Baud - Default setting is 19.2k. The baud rate setting
should be set to match the baud rate dip switch settings of
all Control Link devices. (All devices connected to the
same COM port should be set to the same baud rate.)

+  Data Size - Leave this field at the default value (8).

*  Parity - Leave thisfield at the default value (None).

«  Stop Bits - Leave this field at the default value (1).
6. Press -to save changes and exit.

©2024 Copeland LP.



7.2.2 Add and Connect Control Link ACCs -
E2 Firmware Revision Prior to 2.8

To enable communications between E2 and the Control Link
units, the devices must be added and addressed in E2.

1. Logintothe E2 with Level 4 access.

PREREE
2. Press @. - Connected I/0 Boards and
Controllers.

RX-300 Unit 3 0AT: 78
CONMEGTED I/0 [HAHES]
3 Unit Number THIS.823.1 Unit Hame
170 Het Devices
ctrl Type Ctrl Type Ctrl Type
16AT MultiFlex CUB WTPK
8RO MultiFlex PAK WPK
8D0 HMultiFlex ESR [HH:]
4A0 DFHC
wce

CtrlLink RSC Ctrllink €D
Ctrllink ACC ISD-2.8 CT Drive

2 Status Display Perf Alert

Third Party Devices

2 Open Echelon
2 SqD Breaker Panel

Echelon Devices.
1 CC188-Liquid 8 TD3-Case Display 1 EC2-39x Control
@ ©s188-Ckt Suction 8 Echelon 16A1
0 CC100-Suction 8 Echelon 8RO
@ ESR8-Line Up 1 EC2-29x Control

Enter 8 to 63 | Enter desired number of these controllers

F5: CANCEL |

Figure 7-3- Connected I/O Screen

3. Inthe Connected I/O screen, in a section labeled ECT
Devices. Enter the number of ACC devices in the
CtrlLink ACC number field.

4. Press @ to return to the Network Setup menu, then
#
select iR - Controller Setup.

5. Locate the CtrlLink ACC units you added to the network

list (press K and B3 to scroll through the list). The
default name for a Control Link ACC begins with a two-
letter designator of the model type (AC for anti-
condensate). If desired, enter a new name for each
device in the Name field.

CX-488 Unit 2
CONTROLLER SETUP

Hode/
Name Model Bus Subnet Boardit Identifier

THIS.B1.1 CX488 C-Store LON 2 1 82DF9EBAD168
.AL.@1.81 16A1 1/0
.AL.02.02 16A1 1/0
.R0.62.61 BRO 1/0
.R0.82.82 BRO 1/0
.R$.02.01 CtriLink RSC HOD
.CD.62.681 Ctrllink CD HOD
CtrlLink ACC HOD
. .82 Gtrllink AGC HoD
.83 Ctrllink ACC HOD
.84 Ctrllink ACC HOD
.85 Gtrllink AGC HoD
.86 Ctrllink ACC HOD
.67 Ctrllink ACC HOD
.81 SqD Breaker Panel MOD

o I I OO SR I

™
1)
1

Enter Board/Controller | Controller Hame

! AFZ: DELETE RCRD| F3: MET STATUS |F4: SET ADDRESS| F5: CANCEL

Figure 7-4 - Controller Setup Screen
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By default, each CtrlLink ACC in the network list has a
board number of 0. To set the address and begin

!
communication, press and select il - Select

Address. In the list of MODBUS devices, choose the
address number corresponding to the Control Link

Enter

ACC's dip switch/jumper setting, and press sl t0
select it. If a network ID has already been selected, its
name will be shown next to the network ID in this list. If
the network ID you are trying to assign has already been
used, you must set the network ID dip switch/jumper on
this device to a different number that is not being used.

CX-4008 Unit 2 H 16:59:37
CONTROLLER SETUP *AL ARH=

HODBUS Devices

- CL RSCHA1 CtriLink RSC
MENCL ACCHe01 Gtrllink ACC
- [CL ACCB02 CtrlLink ACC
- CL cDae1 CtriLink CD

- CL ACCAA3 GtrlLink AcC

THIS.@1.

- CL ACCOOY CtrlLink ACC

- CL ACCHAS CtriLink AcC
8. CL ACCOO6 GtrlLink AcC

- CL ACCBO7 CtrlLink ACC

- {Unused)

- {Unused)

- {(Unused)

- {Unused)

- {Unused)

- {(Unused)

- {Unused)

- {Unused)

- (Unused)

Press menu number or scroll to selection
.__F%: CAHCEL

Figure 7-5 - List of MODBUS Devices

Repeat Steps 5 and 6 untileach Control Link ACC device
has a name and address.

When finished, press @ to return to the Network Setup
menu, then press - Online Status (Figure 7-6). Locate
the Control Link ACCs you set up, and look at each

device's status in the Status field. You will see one of the
following messages:

*  Online - The Control Link ACC is communicating normally.

»  Offline- The Control Link ACC is not communicating, has
not been commissioned, is not functional, or is not
powered up. Verify the Control Link ACC is powered up,
wired correctly, and has the proper network address, baud
rate, and parity (see Section 11, Troubleshooting
Control Link ACCs and the MODBUS Network).

*  Unknown- The Control Link ACC is not communicating or
has not been commissioned. Verify the Control Link ACC is
powered up, wired correctly, and has the proper network
address, baud rate, and parity (see Section 11,
Troubleshooting Control Link ACCs and the
MODBUS Network).

*  No Port-No portis set up in the E2 Serial Configuration
Manager to be a MODBUS port. Follow the instructions in
Section 7.2.1, Setup Network Ports).
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*  Wrong FW Rev - This message is likely caused by the

Control Link ACC having a firmware version older than the

minimum revision required by E2 for communication.
Replace the Control Link ACC with a new controller that
has the latest version of firmware on it.

CX-u80 Unit 2
ONLINE STATUS

17:08:48
*ALARM*

Online Status

Boardit/
Subnet Hode

Revision

Name Hodel Bus status
THIS.@1.1 CX488 C-Store LON 2
-AL.01.01 16A1 1/0
-AI.82.82 16AT 1/0
-R0.82.81 8RO 1/0
-R0.02.082 8RO 1/0 0.00-00
-R3.82.81 CtrlLink RSC HOD 4.14F01
ctriLink cD HOD 8.08
CtrlLink ACC HOD 2.30F01
CtrlLink ACC HOD .38rFe1
ctriLink ACC HOD .38Fe1
CtrlLink ACC HOD .30F01
CtrlLink ACC HOD .38rFe1
ctriLink ACC HOD .38Fe1
CtrlLink ACC HOD .30F01
SqD Breaker Panel MOD .88

2.71A04
0.00-00
8.88-88
8.08-08

This Controller
Online
Online
Online
Online
Online

Online
Online
Online
Online
Online
Online
Online
Online

. F2: STATUS | Fa: MET STATUS | ) )

Figure 7-6 - Online Status Screen

7.2.3 Add and Connect Control Link ACCs -

To enable communications between E2 and the Control Link

E2 Firmware Version 2.8 and above

units, the devices must be added and addressed in E2.

1.
2.

Log in to the E2 with Level 4 access.

& & | @
Press @ - Connected I/0O Boards and
Controllers.

68-19-10 RX-400 Unit 3 0AT: 78 17:24:05
Use Ctrl-X to Select CX Tabs SETUP NAHES) *ALARH*

C1: This Unit |C2: I0 Network |[HEFNSWI C4: Third Party|C5: Echelon
Hum Hetwork Ctrls: HetSetup

Board Type
: CT Drive
: CtrlLink acc
: GtrlLink CD
: CtrlLink RSC
: ISD-1.8
: ISD-2.8
: Perf Alert

Quantity Hax
1

: Status Display
: XJ Scroll Unit

Enter @ to 63 | Ente
F1: PREV TAB

ired number of these boards
F3: EDIT

F5: CANCEL |

Figure 7-7 - Connected I/O Screen
In the Connected /O screen, under the ECT tab, Enter

the number of ACC devices in the CtrlLink ACC number

field.

Press e to return to the Network Setup menu, then

select il - Network Summary.
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5.

Locate the CtrlLink ACC units you added to the network

Page Page
list (press K and Bl to scroll through the list). The
default name for a Control Link ACC begins with a two-
letter designator of the model type (CL for ControlLink)
and a three-letter designator for ACC (anti-condensate
controller).

68-19-16 CX-4680 Unit 1

Hetwork Summary

Hame Type Hetwork Address Reu Status

E2 Unit@1 Cx408 C-Store Ethern 2.84A85 This Controller
I0Net: 8.88 Online
HODBUS-2: 8.88

HODBUS-2: 8.88

16A1_AA1 16AL

CL ACC_B881 CtrlLink ACC

CL ACC_B882

CtrlLink ACC

|F1: DELETE RCRD) F2: STATUS F5: SETUP

Figure 7-8 - Network Summary Screen

By default, each CtrlLink ACC’s board number in the
network list is indicated by a - (dash). To set the address
and begin communication, press to Commission.
(If you have more than one MODBUS network, specify
which network you want the device to belong to.) A
screen will open that will allow you set the address:

CX-488 Unit 1
Hetwork Summary

18:30:45
*ALARH=

HODBUS-2 Devices
BECL AcCC_ o001 CtrlLink ACC
{Unused)
{Unused)
{Unused)
{Unused)
{Unused)

. {Unused)

. CL aCcc_ga2
{Unused)
{Unused)
{Unused)
{Unused)
{Unused)
{Unused)
{Unused)
{Unused)
{Unused)
{Unused)

CtrlLink ACC

Press menu number or scroll to selection

F5: CANCEL

Figure 7-9 - Set the Address of the ACC
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7. Inthe list of MODBUS devices, choose the address
number corresponding to the Control Link ACC's dip

switch/jumper setting, and press toselectit. If a

68-19-18 CX-488 Unit 1 18:18:44

network ID has already been selected, its name will be Ml L L Co Faniy

shown next to the network ID in this list. If the network ID Hame Type Wetuork Address Rev  Status

you are trying to assign has a[ready been used, you must E2 Unite1 CX488 C-Store Ethern 2.84885 This Controller
) . . ) ) 16A1_BA1 16A1 . I10Net: 8.88 Online

set the network ID dip switch/jumper on this device to a Ctrllink Att Nooaus;a: 4, 8.0

CL ACC_B82 CtrlLink ACC HODBUS-2: a.88

different number that is not being used.

CX-4008 Unit 2 H 16:59:37
CONTROLLER SETUP *AL ARH=

HMODBUS Devices

- CL RSCB81 CtriLink RSC
MENCL ACCe01 Gtrllink ACC
- [CL ACCB02 CtrlLink ACC
- CL cDae1 CtriLink CD

- CL ACCOAA3 GtrlLink AcC
- CL ACCBOY CtrlLink ACC
- CL ACCHA5 CtriLink AcC
- CL ACCOAG GtrlLink AcC

THIS.@1.
-AI.61.6
.Al.02.07

. CL AcCee7 CtrlLink acc |F1: DELETE RCRD F2: STATUS Fh: COMMISSION F5: SETUP ]

- {Unused)
- {Unused)
- {(Unused)
- Unused i

T pused) Figure 7-11 - Network Summary Screen
T Cinused)
- {Unused)
- (Unused)

Press menu nunhf?r or scroll tu.“.selectiun 7.3 Wi ring Types

|__F5: CANCEL

Copeland specifies Belden #8761 shielded twisted pair

Figure 7-10 - List of MODBUS Devices cables for use as MODBUS wiring (or Belden #82761 and
8. Repeat Steps 5 and 6 until each Control Link ACC device ~ Belden #88761 for plenum installations).
has been commissioned. If the recommended cable is not available in your area, be sure

9. Whenfinished, press @ to return to the Network Setup ~ the wiring meets or exceeds the following specs:
menu, then press Il - Network Summary (Figure 7-8).
Locate the Control Link ACCs you set up, and look at Shielded? Yes

each device's status in the Status field. You will see one
of the following messages:

+  Online - The Control Link ACC is communicating normally. Gauge 18-24 AWG

»  Offline - The Control Link ACC is not communicating, has
not been commissioned, is not functional, or is not
powered up. Verify the Control Link ACC is powered up,
wired correctly, and has the proper network address, baud Capacitance

Conductor Type Twisted Pair

Capacitance 31 pF/ft or less
between signalwires  (9.45 m) or less

rate, and parity (see Section 11, Troubleshooting between signal and 59 pF/itorless
Control Link ACCs and the MODBUS Network). shield (17.98m) orless

*  Unknown - The Control Link ACC is not communicating or 4000 ft/18 10 22 AWG
has not been commissioned. Verify the Control Link ACC is (1219.2 m)
powered up, wired correctly, and has the proper network Maximum Length 2500 ﬁ/24 AWG
address, baud rate, and parity (see Section 11, (762 m)

Troubleshooting Control Link ACCs and the

MODBUS Network). Nominal Impedance  120Q+50Q
*  No Port- No portis set up in the E2 Serial Configuration

Manager to be a MODBUS port. Follow the instructions in

Section 7.2.1, Setup Network Ports.

*  Wrong FW Rev - This message is likely caused by the
Control Link ACC having a firmware version older than the
minimum revision required by E2 for communication.
Replace the Control Link ACC with a new controller that
has the latest version of firmware on it.

026-4704 R7 Control Link ACC Manual 12 ©2024 Copeland LP.



7.4 MODBUS Network and
Daisy-Chaining

ACC Controller Daisy Chain (Example)
#1 #2 #3 #4

) i
/ =
TERMINATED ‘ TERMINATED
I

il |
Branching

[ \— (Star Configuration)
not allowed

Figure 7-12- Control Link ACC Daisy Chain

Control Link ACC must be networked in a single open
communications loop, or daisy chain. Adaisy chain connects
all the Control Link ACCs together in a single unbranched
series, and requires termination jumpers to be set on the
controllers at either end of the chain. No branching or “star
configurations” are allowed.

7.4.1 Step 1: Disconnect Power to the Control
Link ACC and Open the ACC Enclosure

Disconnect The Supply Power From
The Control Link Acc Before Opening
The Enclosure. Opening The
Enclosure While The Control Link
Acc Is Powered May Result In
Electrocution.

A WARNING

Connecting a Control Link ACC to a MODBUS network
requires you to remove the top cover from the Control Link
ACC enclosure. Press down the tab at the main voltage end of
the enclosure, and remove front cover of the Control Link
ACC. If the Control Link ACC is already mounted in the case
mullion, you may have difficulty removing the front cover; if so,
loosen the top mounting screw before pressing the tab.
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7.4.2 Step 2: Connect the MODBUS Network
Cable

ACC CONTROLLER BOARD
~__ (BOTTOM END)

WIRE RS485+ to RS485+
WIRE RS485- to RS485-
Connect SHIELD

(bare wires) to OV or
SHIELD terminal

Tie SHIELD to Earth Ground
at each node. Keep additional

wire length < (less than)
6” (15.24 cm)

Figure 7-13 - Control Link ACC Network Connection

MODBUS network cable has two conductors plus a shield. For
each Control Link ACC, connect the two conductors to the
485 terminals of the MODBUS connector labeled + and - (at
the bottom, low voltage end of the enclosure), making sure to
use the same wire colors for each Control Link ACC
connection. For example, if the conductor wire colors are
BLACK and WHITE, use BLACK for all 485+ terminals and
WHITE for all 485- terminals (or vice-versa). Connect the bare
(SHIELD) wire to the center Shield terminal (OV terminal on the
E2).

7.4.3 Step 3: Set the Network Address

If you are networking Control Link ACC only
for purposes of sharing a dewpoint sensor,
you do not need to set a network address.

Set all network address dip switches or
jumpers to the DOWN (OFF) position. This

will allow the Control Link ACC to share a
dewpoint sensor as long as the network is
physically present and terminated
correctly. The network address is only
necessary for assigning a network ID for
MODBUS applications.

Depending on the hardware revision, the Control Link ACC
board has either eight dip switches or eight three-pin jumpers,
located in between the controller and network status LEDs.
Switches or jumpers 1-6 set the network ID for the controller.
Switches 7 and 8 set the network baud rate and parity.
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Each Control Link ACC that will use the MODBUS network must have a unique network ID. Number each controller in sequence,
starting with 1. Refer to Figure 7-14 for dip switch and jumper settings

ACC Network ACC Network
Address Switches —. & &1 i Address Jumpers -
(1-6) b e ¥ Gocoooba

L (1-6)

EEEEgE

IIJ s- T

1
| lTlﬂilH‘

BOARD 24

J.J.J._l.i_l.a.
! 1r1 {

H I}Ii_ﬁ

m lgg_m -

s (I e e D B il
owmcRReToRED) AN AR G

Note Thls diagram shows dip switch posmons, For ACCs wlth jumpers instead of
dip switches, use the same ON/OFF positions shown in the above dip switch diagrams.

For board numbers above 32, set switches/jumpers 1-5 as shown for
boards 1-31, and set switch/jumper 6 to ON (UP) to add 32.

BOARD 1 BOARD 33 (1+32)

IJ.J. [ERrSE Y _JI.J.J.LLi.J.L

P i L
EXAMPLE: w11 | = | w111

Figure 7-14 - Control Link ACC Network ID Dip Switch/Jumper Settings

7.4.4 Step 4: Set the Network Baud Rate and MODBUS Parity

ACC Baud Rate Switch (7)
and Parity Switch (8)
i
NETWORK BAUD RATE PARITY
OE JSIK:;E: \\\ __So0BAUD EVEN PARITY
(SWITCH PICTURED) \ L _' I TH}]HM
19200 BAUD } NO ':-'Aﬁfﬂ‘f .
I T

Figure 7-15 - Control Link ACC Network Baud Rate/Parity Dip Switch/Jumper

If you are networking Control Link ACC only for purposes of sharing a dewpoint sensor, you do not need

to set a baud rate or parity. Set all dip switches or jumpers to the DOWN (OFF) position. This will allow the

Control Link ACC to share a dewpoint sensor as long as the network is physically present and terminated
correctly. The dip switches or jumpers are only necessary for assigning a network ID for MODBUS
applications.
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In order for the Control Link ACC to communicate with each
other on the MODBUS network, they must all be set to
communicate at the same baud rate and parity.

Switch/jumper 7 determines the baud rate at which the
controllers communicate. When switch/jumper 7 is ON, the
Control Link ACC will operate at 9600 baud. If switch/jumper
7 is OFF (default), the Control Link ACC will operate at 19200
baud. Switch/jumper 8 determines the MODBUS network
parity. Some MODBUS-enabled site controllers require even
network parity; to enable even parity, set switch/jumper 8 to
the ON position. For site controllers that require no parity, set
switch/jumper 8 to the OFF (default) position.

7.4.5 Step 5: Terminate the End Devices

e -
TERMINATION T

ACC CONTROLLER BOARD
"~ (BOTTOM END)

Figure 7-16 - Control Link ACC Network Termination

Once all Control Link ACCs are networked, you must
terminate the end devices on the network.

7.4.5.1 Termination Block Network

Because the Control Link ACC has no on-board means of
termination, use the MODBUS termination block (P/N 535-
2711) for termination that can be wired to the end of the cable
segment using the three-pin connector. Wire the two signal
wires to the outside terminals, and connect the shield to Earth
Ground:

FROM LAST
DEVICE

AT END OF
DAISY-CHAIN

SHIELD

WIRE —)»,
(CONNECT
TO EARTH
GROUND)

P H‘
B

Q‘A

*

Figure 7-17 - MODBUS Termination Block
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7.4.6 Step 6 - Connect a Dewpoint Sensor to
Control Link ACC(s) on the Network

Once the Control Link ACCs are networked and properly
terminated, the only step remaining to allow the Control Link
ACCs to share a dewpoint sensor is to connect at least one
dewpointsensorto one Control Link ACC on the network. Any
Control Link ACC on the network can be configured with the
dewpoint sensor.

Each Control Link ACC first looks for a dewpoint sensor
connected to itself. If a dewpoint sensor is directly connected
to a Control Link ACC, it will use that sensor for its dewpoint
value and broadcast the sensor’s value on the MODBUS
network. If no sensor is directly connected to a Control Link
ACC, it will automatically look on the MODBUS network and
use the sensor value broadcast by another Control Link ACC
that has a sensor.

For fail-safe purposes, you may have multiple dewpoint
sensors connected to different Control Link ACCs on the
network. The Control Link ACCs automatically select a
primary sensor to use, and will switch to another dewpoint
sensor on the network if the primary sensor fails or is
disconnected.

For dewpoint sensor wiring instructions, refer to Figure 6-3
and Figure 6-4.

7.4.7 Step 7: Set the Setpoint Temperature
Offset

LED Indicator

Offset Button

Figure 7-18 - Dewpoint Sensor Offset Button

The Control Link ACC seeks to maintain a constant minimum
difference between the dewpoint of the outside air and the
temperature of the door frame. You may specify how big this
difference willbe by pressing the temperature offsetbuttonon
the dewpoint sensor.

The offset button on the dewpoint sensor is located on the
lower left side of the sensor enclosure (see Figure 7-18), and
the offset value is indicated by the LED in the upper left corner
of the dewpoint enclosure. The LED will normally flash once
every 4 seconds.
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1. Step 1: Push and hold the offset button for 5 seconds to
enter the configuration mode. (The LED will illuminate
solid for 5 seconds prior to entering configuration mode.
After 5 seconds it will turn off to indicate the dewpoint
sensor has entered configuration mode.)

2. Step 2: Release the offset button and the LED will flash
from 1 to 8 times depending on the current offset
configuration. Each LED flash represents a 1-degree
Celsius (1.8°F) incremental temperature offset. If the
button is not pushed any further, after 10 seconds the
unit will exit the configuration mode and will resume its
normal operation and flash the LED once every 4
seconds. (Repeat Step 1 to re-enter the configuration
mode.)

3. Step 3: If the button is pushed within 10 seconds after
the current setting is flashed, the offset value will
increment by 1 degree Celsius (1.8°F) and the LED will
flash the new offset value as one flash per degree Celsius
of offset. For exampile, if the offset is set at 8°C (14.4°F),
and the button is pushed to increment the value, the
value will start over at the 1-degree Celsius offset (1.8°F).

If the offset button is pressed for more than
15 seconds, the LED will remain ON solid to
indicate an offset button stuck condition,
but the offset value will not be changed.

NOTE

The offset button determines the number of degrees (in
Celsius) that will be added to the value of the dewpoint sensor
to determine the target temperature of the door frame. For
example, if the current dewpoint is 5°C (41°F) and the button
is set to a medium offset of 2°C (3.6°F), the Control Link ACC
will control the heaters to achieve a door frame temperature of
7°C (44.6°F). As the dewpoint rises and falls, the door frame
temperature setpoint will also rise and fall, so that the door
frame temperature will always stay slightly above the current
dewpoint.

The Control Link ACC uses the offset button on the dewpoint
sensor to determine the value of the temperature offset. The
Control Link ACC prioritizes them in the following ways:

1. If E2 is connected, the offset is configured at the E2.

2. Ifsharing a dewpoint sensor, the remote offset is
provided even if the Control Link ACC has its own
dewpoint sensor.

3. The local dewpoint sensor’s offset is used.

This priority structure is designed to make it easier for
temperature offsets to be changed in the field (by simply
changing it on the dewpoint sensor), and it also allows
multiple cases to use the same sensor while using different
temperature offsets.
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Experiment with offsets to find the
lowest possible setting that still offers
good performance. In many cases,
depending on the placement of the
door frame temperature sensor, a
LOW offset will still provide good anti-
condensate performance. The lower
the offset being used, the higher the
energy savings.

7.4.8 Step 8 - Network Configuration Is
Complete - Restore Power to the ACC

Restore power to the ACC and check the status of the network
by observing the LEDs on the front of each Control Link ACC
enclosure:

If network communication is active, you should see the
RX LED blinking at least once every 15 seconds. If you
see no activity or a regular blinking pattern, there may be
a problem with the MODBUS network wiring or
configuration.

For Control Link ACCs equipped with dewpoint sensors,
you should see the TX LED blink to indicate transmission.
If not, there may be a problem with MODBUS or dewpoint
sensor wiring.

For Control Link ACCs that do not have dewpoint
sensors directly connected to them, verify the Status
LED is blinking once every 2 seconds to indicate status is
OK:. If this LED blinks in a repeating pattern of three short
blinks, it means the Control Link ACC is not receiving a
dewpoint sensor value broadcast over the network.
There may be a problem with the MODBUS or dewpoint
sensor wiring.
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8 The ACC Hand-Held Terminal Interface

8.1 HHT Hardware Overview

LEGEND
1 Power Switch 8 Period and Minus Keys
2 External Power Connector (9-12 VDC) | 9 RS-485 Connector
3 Function Key F2 10 Cancel Key
4 Up Arrow 11 Down Arrow
5 Right Arrow 12 Left Arrow
6 Enter Key 13 Function Key F1
7 _Numeric keypad 14 LCD

Figure 8-1- Hand-Held Terminal

The power switch determines the power mode of the device,
whether if self-powered (BATT), external powered (EXT), or
powered by a target device (HOST).

The LCD screen can display up to 4 lines of characters (each
line can hold 16 characters). It displays the home screen and
the different menu screens of the HHT. The LCD serves also
as a visual indicator that the HHT is functioning.

The RS-485 port supports the following:

- Standard dumb terminal mode protocol
PL-430 version of I/O net
I/0O Net
MODBUS
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Key
F1 Key
F2 Key

Enter

Cancel

Left Arrow

Right Arrow

Down Arrow

Up Arrow

Period Key
Minus Key

Number Keys
(numbered
0-9)

8.2 Keys and Functions

Table 8-1 - HHT Keys and Functions

Functions

Returns you to the Home Screen.
Takes you to the Main Menu
Saves your settings into the memory

Clears/Erases texts in the editable field;
cancels overrides

Selects the first editable field from top of
screen, and the next editable field from
top to bottom

Selects the last editable field starting
from the bottom of the screen; and the
previous editable field from bottom to
top

Moves to the next screen, editable field,
end of screen, or advances

Go back to previous screen, editable
field, or top of screen

Scroll list selections and scroll through

ASCIl characters if in a text field

Choose a menu option or enter a value

©2024 Copeland LP.



8.3 Hand Held Terminal Expansion
Board

e
o )
-~ |

2i1t-9€2

(P4

Figure 8-2 - Hand Held Terminal Expansion Board

With the 814-3112 Hand-Held Terminal and the 536-3120
Adapter Board, you can access the ACC via its MODBUS

communication port without having to use the site controller.

The Hand-Held Terminalinterface allows you to perform
these general functions:

View failure messages that relate to the ACC
View the status of inputs
View the output percentage ON
Override the outputs to a fixed percentage
Make temporary or permanent changes to set points. If
also connected to a site controller, any changes will be
overwritten
An ACC HHT will also have these specific functions:

It can issue a command to switch the MODBUS port into
adumb HHT port to view and set ACC information like a
standard HHT

It can be used to update firmware for the attached ACC
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8.4 Connecting the HHT Adapter
Board

The HHT Adapter Board is connected on the low voltage end
of the ACC using a standard Belden 8761 cable (shownin
Figure 8-3). The Hand-Held Terminal plugs intothe RJ11 jack
on the HHT Adapter Board. Press the Hand-Held Terminal
connector into the jack until it snaps into place. When the
connector is correctly seated, and the HHT is powered up in
Battery or External Power Position the user will see the Home
screen of the HHT.

8.4.1 HHT Home Screen

ECT HHT: <S/W>
814 - 3112

VER: 1.00F01-01
(PRESSV)

If the ACC is connected to an E2 network, the network
connection needs to be removed.

Network Extender
\Cable

RJ-11 cable

Figure 8-3- HHT Adaptor Board Connection to the ACC
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8.5 HHT Interface Navigation

The Hand-Held Terminal interface consists of a simple series
of screens and menus.

8.5.1 Scrolling Through The Hand-Held
Screens

The up arrow and down arrow keys are used to scroll through
the screens. Some of these screens are read-only, others are
either menus that require you to enter a selection or are
configuration screens that have one or more editable fields.
The rightarrow and left arrow are used to select editable fields.

8.5.2 Shortcut Keys (F1 and F2)

At any time, you may press the F1 key on the Hand-Held
Terminal to return to the Home Screen, or F2 to view the first
status screen.

8.5.3 ACC HHT Network Setup

Whenthe ACC is connected to the HHT for the first time using
the HHT protocol, the Network Setup menu will be displayed.

SELECT

1= SLAVE TERMINAL
2= ACC HHT MODE
3= UPGRADE ACC FW

SLAVE TERMINAL: Returns the HHT into a mode controlled
by the host.

ACC HHT MODE: Enter the mode where the MODBUS port
runs the standard HHT dumb terminal protocol.

UPGRADE ACC FW: Upgrade the firmware of an ACC to the
version loaded on the HHT.

Press F1 for approximately 6 seconds to
return to this screen at any time.

NOTE

8.5.3.1 Modes of ACC Addressing

The ACC can be addressed in two different ways, via the dip
switch on the unit or by using the HHT to set the address over
MODBUS. If you are setting the address with the HHT, all the
dip switches must be set to 0 or OFF, and you must be directly
connected to the HHT ONE-ON-ONE connection type (no
other nodes connected to the network). See Section 8.5.8 for
details.

If setting the address via the dip switches, set the address to
match the dip switch numbering in the HHT Network Setup
Screen (ADDR: 1).
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Selecting option 2 (ACC HHT MODE) will lead you to the
Network Setup screen.

ACC SETUP

BAUD 19200
PARITY NONE
ADDR : 1

The network screen will display the baud rate, address, and
parity selection. A baud rate of 19200 is recommended, set
the parity to NONE, and choose the address of the ACC unit

you need to access. A message will then appear:

WAITING CONNECT
TO MASTER CNTRL

Once you are in the ACC HHT mode, it will display the ACC
home screen (see Section 8.5.4).

Toleave ACC HHT mode to access another ACC, press F1 for
approximately 6 seconds. You will see the Home Screen for
the HHT shown at the start of Section 8.4

8.5.4 The ACC HHT Interface
8.5.4.1 ACC Start Screens

CONTROL LINK ACC
815 6100

VER: 1.00F01-01
(PRESSV)

After finishing the initial setup, the HHT display will show the
model type, the part number, and the firmware revision.

The fourth line of the home screen will flash and display failure
information if the HHT detects an internal or communication
problem after its power-up. If more than one failure exists,
information will be displayed according to the following
priority order.
FAIL: FLASH/CLK: The flash memory on the micro is
corrupted, and/or the crystal clock is not functioning
properly
FAIL: DEWPT SNS: The ACC does not have a valid
dewpoint sensor reading.
FAIL: TEMP SNS: The door frame temp sensor is not
functioning properly.
FAIL: OVER TEMP: The output heater is turned off
because the driver is overheating.
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8.5.5 ACC Status Screens

The two ACC Status Screens show the current readings of all
ACC inputs, the Relative Humidity, the Ambient Temperature,
the Dewpointand the Door Temperature, and other operating
information.

8.5.5.1 Input Status Screen

DOOR TMP: 12.6
DOOR STPT: 13.0
ROOM DP: 32.0
TMP: 75 RH: 50

DOOR TMP: The current value from the door frame
temperature sensor. The statuses OPEN or SHORT mean
the sensor is not functioning properly.

DOOR STPT: The current value of the door frame
temperature setpoint.

ROOM DP: The current value of the room dewpoint
sensor. NONE means the ACC has not received a valid
dewpoint reading.

TMP: The current value of the ambient temperature.
NONE means the ACC has not received an ambient
temperature reading. The ACC bases control on the
dewpoint sensor so this is not critical.

RH: The relative humidity. NONE means the ACC has not
received a relative humidity reading. The ACC bases
control on the dewpoint sensor so this is not critical.

8.5.5.2 Output Status Screen

DUTY CYCLEZ%: 34
OVR: NO %: 00
OVR SRC: HHT
SAVINGSZ: 62

DUTY CYCLE%: The current output condition.

OVR and %: Active heater output override (YES or NO)
and percentage.

OVR SRC: Source of the current override (HHT or
REMOTE).

The HHT will be able to override an override
that was initiated remotely. The user will be
able to override the heater output to a fixed
percentage. Once the HHT is removed, the

override will end.

SAVINGS%: The percentage of time the heater has been
off. This field may be reset by selecting it and pressing
cancel.
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8.5.6 ACC Configuration Screens

All of the configuration of the ACC may be changed using the
HHT. HHT users may change setpoints and overrides.

8.5.6.1 HHT Changes When ACC is Connected to
E2

All changes to setpoints made by the HHT are temporary if the
ACC is connected to a parent E2. Changes made in the HHT
do not change the configuration stored in the E2. When the
HHT is unplugged from the ACC, all changes made by the
HHT are overwritten by the E2, including output overrides. If
you wish to make permanent changes to the ACC's
configuration, you must make them through the E2 (or
through a remote communication program connected to the
E2, such as UltraSite32).

8.5.6.2 HHT Changes When ACC is Stand-Alone

If the ACC is operating standalone with no connection to an
E2, the HHT is the only method that may be used to change
configuration. When the HHT is unplugged from the ACC, all
changes to configuration will be saved. Overrides made with
the HHT, however, will be canceled when the HHT is
unplugged.

8.5.6.3 The Main Selection Screen

SELECT: 1
1: NETWORK
2: TEMP OFFSET
3: CTRL OPTIONS

Press down arrow past the Status Screen to access the Main
Selectionscreen. To select, press the right arrow key, enter the
number of the sub-menu you wish to access, then press down
arrow key twice to access the sub-menu’s first screen.

Network - General info about the ACC network and
dewpoint sensor attached.

Temperature Offset - Setpoints that determine the
operation of the ACC.

Ctrl Options - Where PID parameters are selected
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Network
ACC SETUP
BAUD 19200
PARITY NONE
ADDR 1

The network screen will display the baud rate, address, and
parity selection.

DEW POINT SENSOR
STATE: ONLINE
VER: 1.00F01

If the dewpoint sensor is connected, a screen will display the
state (ONLINE or OFFLINE) and the firmware version of the
Sensor.

Temperature Offset Screen

The source of the set point offset can be selected on the
temperature offset screen. The set point offsetisadded tothe

dew point to determine the setpoint for door temperature.

CONTROL LOOP:
MODE: CLOSED

BoardTemp: 77.3

Board temperature will shutdown the output heater if greater
than 212°F (100°C)

Two modes can be selected for the temperature offset,
Closed Loop, and Open Loop.

Closed Loop
OFFSET SRC: REM
ACT OFFSET: 1.0
PRG OFFSET: 2.0

CYCLE TIME: O

Closed Loop is the default that uses the Door Temperature
feedback.
OFFSET SRC: Specifies the source of the set point offset:

REM - Remote means it takes the offset reported over
ModBus network.

PRG - Program means it uses the offset configured as
part of the user configuration.

LOC - Local means it uses the offset set for the local dew
point sensor.
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ACT OFFSET: Active temperature offset.
PRG OFFSET: Programmed temperature offset.

CYCLE TIME: Set from 0 to 30 seconds (recommended
setting). If the Cycle Time is O then the controller will work in
an instantaneous mode where the output is updated every
0.1 seconds. Leave the value to O for the greatest energy
savings.

Open Loop

65
25
10

100%DewPT:
O0%DewPT:
CYCLE TIME:

100%DewPT: Temperature offset at 100%.
0%DewPT: Temperature offset at 0%.

CYCLE TIME: Set from 0 to 30 seconds. For an Open Loop
operation, 10 seconds is recommended.

Control Options Screen

PI PARAMETERS

P: 2.0

I: 0.10

TEMP: FAHRENHEIT

The PID Parameters have been set to default values 2.00 and
0.10. These values should not need to be changed.

TEMP: Used to set the HHT display option. All temperatures
are in degrees Celsius internally, but when TEMP is set to
Fahrenheit (default) they are displayed as Fahrenheit.

8.5.7 Upgrading ACC Using HHT

Return to the main HHT screen by pressing F1 for
approximately 6 seconds (if you are talking to an ACC and in
the ACC mode)

SELECT

1= SLAVE TERMINAL
2= ACC HHT MODE
3= UPGRADE ACC FW
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Select 3 for upgrade firmware and a new screen will appear:

CONTROLLINK ACC

VER: 3.10B006
SLOT: 1 CNT: O
UPGRADE: NO

Use the right/left arrow to see the arrow appear next to NO
(default). Press the - (dash) button to toggle to YES.

ACC SETUP:
BAUD: 19200
PARITY: NONE
ADDR: 1

Select the address of the ACC to upgrade.

Press the down arrow to start the upgrade. The Block number
will update as blocks are sent to the ACC.

If the upgrade was successful this screen will display:

UPGRADE RESULT:

FIRMWARE UPDATED

Press the down arrow to go to the Menu screen.

8.5.8 Changing ACC Address Using HHT

If you are setting the address of the ACC with the HHT, you
must be connected directly to one and only one ACC. From
the Home screen, choose 2 (ACC HHT mode), choose the
address, and press down arrow. (The user can also set the
baud and parity, 19200 and no parity is recommended)

ACC SETUP:
BAUD: 19200
PARITY: NONE
ADDR: 1

Pressing the down arrow may show you the next screen if the
HHT doesn't find an ACC at that selected address.

ONE-ON-ONE?
NEED TO SET NODE
BAUD AND PARITY.
PROCEED?: NO
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The HHT will ask if you are connected to the ACC that you
wish to communicate with directly; the user has to be
connected directly to set the address of an ACC. Press the left
orright arrow keys to display the arrow next to the NO
(default). Press the - (dash) key to toggle it to YES.

Once the address (and/or baud and parity) is changed, you
willbe connectedin ACC HHT mode and you will see the ACC

Home Screen. See Section 8.5.4 for more details.

If the address is already pre-set on the ACC
using the dip switches, the address cannot
be changed with the HHT. The pre-set dip
switches on the ACC will always take
priority.

8.5.9 Exit HHT Mode

To exit a current mode on the HHT, unplug and reconnect
(cycle power) or press down the F1 key for 6 seconds. This will
return you to the HHT home screen where you can access the
ACC-HHT Mode option. Select the address of the ACC you
wish to access.
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9 Operation

The Control Link ACC uses two algorithms for modes of
operation. For the standard mode of operation, the Control
Link ACC prevents moisture accumulation by maintaining
door frame temperature based on the dewpoint and setpoint
offset. The alternate PMAC mode of operation can be
configured from the E2 and is also used under failure
conditions if no door frame temperature sensor is available.
Using the PMAC algorithm, the Control Link ACC will calculate
the heater ON time based on the dewpoint temperature. The
configuration has two parameters: the first sets the lower
dewpoint temperature at which the heater will be OFF. The
second sets the upper dewpoint temperature at which the
heater will be 100% ON. A linear calculation is made between
those limits:

Heater ON% =_100%=*(Current Dewpt - DewptOFF)
(DewptON - DewptOFF)

The ACC monitors a board temperature near the heater
output driver to ensure that the heater driver does not exceed
its maximum temperature rating. There is a back-off algorithm
that will become active once the monitored board
temperature says the heater driver is within 6°C (10.8°F) of the
maximum temperature rating. At 6°C (10.8°F) below the
maximum rating, the ACC will not let the heater driver be ON
more than 95% of the time. If the temperature continues to rise
and is within 3°C (5.4°F) of the maximum rating of the heater
driver, the algorithm will not let the heater driver be ON more
then 90% of the time. The final step is triggered if the heater
driver is more than 2°C above its maximum rating at which
time the heater will be turned OFF. This is the OVER TEMP
failure condition (see Section 10, Error Modes). Once the
heat driver temperature drops 5°C (9°F) it will be allowed to
come back ON.

This back-off strategy will only come into affect if the heater
has to be ON 100%, you are running at the maximum rated
current, you are at maximum rated ambient for the ACC.
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9.1 Control Link ACC Status LEDs

Control Comm
status (@ RX

General Heat Tx Net Rx Net
Status LED Status LED Status LED Status LED

Figure 9-1-LED Locations

The Control Link ACC has four status LEDs that indicate what
the controller is doing. They are: the red Heater Status LED
(HEAT), the green General Status LED (Status) and the two
Network Status LEDs (red transmit TX and yellow receive RX).

9.1.1 Heater Status LED

The Heater Status LED (Heat) glows red any time the door
heaters are ON, and is OFF when the heaters are OFF.

Under normal operation, this LED should pulse ON and OFF
when no door sweat is visible, indicating it is pulsing the
heaters to maintain the necessary amount of heat to prevent
door sweating (given the current dewpoint and case
temperature). When a case door is opened, the LED will
remain ON for longer periods of time (and may even remain
ON without pulsing) to compensate for the change in case
door frame temperature.

Note that it is possible for this LED to remain OFF for long
periods of time if the dewpoint is very low (e.g., during dry
winter days).

9.1.2 General Status LED

The General Status LED blinks green to indicate the controller
is powered up and functioning normally, and whether or not
there are any alarm conditions.

If the controller is functioning normally, the Status LED will
blink once persecond. If there is an error condition, it will blink
at different rates to indicate the active error condition (see
Section 10, Error Modes).

9.1.3 TX and RX Status LEDs

If the Control Link ACC is being networked with other Control
Link ACCs via its MODBUS network connection, the TX and
RX LEDs blink to indicate transmission and receipt of network
messages. On a properly networked Control Link ACC, the RX
LED should blink about once every 15 seconds. If a Control
Link ACC has a dewpoint sensor, you should also see the TX
LED blink. If these LEDs do not blink, there may be a problem
with the MODBUS network connection.
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10 Error Modes

The Control Link ACC has several error modes it will enter when failures occur. The controller has a General Status LED that
blinks at a 0.5 Hz (1 blink per second) rate if the microprocessor is running. If any of the error modes below occur, the green
Status LED will blink at a rate specific to the error condition. The controller has a Heat LED thatilluminates when the heateris on.
In the case of an error condition, the heater will go into the indicated mode. For each error mode, note the priority level — if more
than one error mode is active, the LED blink rate will only show the error condition with the highest priority (priority #1 is the
highest, and priority #5 is the lowest). Note that a higher priority will mask a lower priority error until the higher priority is fixed.

10.1 Priority 1: FAIL: OVER TEMP

The board temperature sensor has determined that the heater driver is exceeding its maximum temperature rating. If this
condition is detected, the heater output will be turned OFF. Once the temperature has fallen at least 5°C (9°F), the heater will be
allowed to come back ON. General Status LED blinks 5 times: pause - 5 times - pause, and then repeats.

10.2 Priority 2: FAIL: TEMP SENS

If the PMAC Algorithm mode is NOT enabled, a door frame temperature sensor that is open or shorted is considered to be a
failure. The General Status LED blinks 2 times: pause - 2 times - pause, and then repeats. If the PMAC Algorithm is enabled, the
General Status LED will continue to blink normally even if the door frame temperature sensor is not present. If the door frame
temperature sensor is not present, the Control Link ACC will revert to PMAC mode for operation.

10.3 Priority 3: FAIL: DEWPT SNS

Cannot communicate with the dewpoint sensor, and there is no dewpoint data being broadcast. The ACC will attempt for a
duration of 100 seconds to communicate with a local dewpoint Sensor before flagging this failure. Once past the first 100
seconds, the remote timeout is 46 seconds before this error will occur. If there is no dewpoint sensor, the heater will be on 95%
of the time. The General Status LED blinks 3 times: pause - 3 times - pause, and then repeats.

10.4 Priority 4: FAIL: FLASH/CLK

Either the Flash executable code has changed or the hardware clock is not functioning properly. The General Status LED blinks:
short - long - pause, and then repeats.

10.5 Priority 5: FAIL: CONFIGURE

The user configuration has an error in the version stored in flash. The General Status LED blinks: long - short -pause, and then
repeats.
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11  Troubleshooting Control Link ACCs and the MODBUS Network

11.1 If Control Link ACC is Offline

1.

Check wiring - Verify the Control Link ACC is properly connected to the MODBUS cable. Verify the network polarity is
correct (+ to +, -to -, OV to OV) and there are no loose wires. If none of the Control Link ACCs are online, check wiring
connections on the E2. Check the cable jackets to make sure all network cable is Belden #8761 or equivalent.

Verify MODBUS Port Setup - Press + on the E2 front panel. Verify COM2, COM4, or COMB is set up as a MODBUS
port. If so, verify that the MODBUS cable is connected to the proper connectors (refer to Figure 7-1 on page 9). Verify the
COM port fields are properly set for MODBUS (19.2k baud, data size=8 bits, Parity=NONE, stop bits=1).

& | & #
Make sure Control Link ACCs were commissioned - Press @followed by on the E2 front panel and verify
the offline Control Link module has a non-zero number in its Node/Board# field. If the number in the Node/Board# field is
zero (0), highlight the controller name and select - SET ADDRESS followed by il - Select Address. Then select the
network ID that matches the setting on the network address DIP switch/jumper.

Check Control Link ACC network card DIP switch/jumper settings - make sure switches/jumpers 1-6 on the Control
Link ACC network card match the network ID number of the offline Control Link ACC.

Verify switches/jumpers 7 and 8 are in the DOWN position - Switches/jumpers 7 and 8 in the DOWN position specify
19.2k baud and no parity. If either of these switches/jumpers are not in the DOWN position, set them DOWN.

Check network termination - The two devices on either end of the MODBUS network should be terminated, with all other
devices in the daisy chain unterminated. Check termination settings for all devices on the network.

12 Specifications

Table 12-1 - Control Link ACC Specifications

Temperature Range Storage Temp: -40°F to 149°F (-40°C to 65°C)

-40°F to 104°F (-40°C to +40°C)

up to 10A (indoor, freestanding with no additional heat sink)
-40°F to 149°F (-40°C to +65°C)

up to 7A (indoor, freestanding with no additional heat sink)

Ambient Operating Temperatures
(UL Listed)
P/N 815-6100

-40°F to 77°F (-40°C to +25°C) up to 30A (with additional heat sink with max
thermal resistance of 0.92°F/Watt (0.51°C/Watt)

-40°F to 104°F (-40°C to +40°C) up to 26A (with additional heat sink with max
thermal resistance of 0.92°F/Watt (0.51°C/Watt)

-40°F to 149°F (-40°C to +65°C) up to 18A (with additional heat sink with max
thermal resistance of 0.92°F/Watt (0.51°C/Watt)

Ambient Operating Temperatures
(UL Recognized)
P/N 815-6105

Input Voltage 120/240 Nominal (102VAC to 264VAC) 50/60 Hz

Humidity 5% to 95% non-condensing

+/- 72°F of 32°F to 176°F (+/- 0.4°C of 0 to 80°C)

D! [FFITS I SISl Up 1o +/- 1.08°F at -40°F and 248°F (+/- 0.6°C at -40°C and 120°C)

+/- 1.8°F (+/- 1°C) over RH of 40 to 95% RH

Dewpoint Sensor +/-7.2°F (+/- 4°C) over RH of 10 to 40% RH

UL916 Open Energy Management Equipment, File E118489, FCC Part 15 Class

Agency Approvals A (non-intentional radiators), CE, RoHS
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13 Part Numbers and Descriptions

Table 13-1 - Control Link ACC Part Numbers and Descriptions

Part Number Item Description

815-6100 Control Link ACC 10Amp UL Listed

815-6105 Control Link ACC 30Amp UL Recognized

281-0002 Door Frame Temperature Sensor

814-6115 Dewpoint Sensor

281-0001 Door Frame Temperature Sensor (included with ACC Kits 1-4 listed below)

815-6101 ACC Kit (1) - Control Link ACC 10Amp and Door Frame Temp Sensor

815-6106 ACC Kit (2) - Control Link ACC 30Amp and Door Frame Temp Sensor

815-6102 ACC Kit (3) - Control Link ACC 10Amp, Door Frame Temp Sensor and Dewpoint Sensor
815-6107 ACC Kit (4) - Control Link ACC 30Amp, Door Frame Temp Sensor and Dewpoint Sensor
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For more product information,
scanthe QR Code:

Visit our website at copeland.com/en-us/products/controls-monitoring-systems for the latest technical documentation and updates.
For Technical Support call 833-409-7505 or email ColdChain.TechnicalServices@Copeland.com

The contents of this publication are presented for informational purposes only and they are not to be construed as warranties or guarantees, express or implied,
regarding the products or services described herein or their use or applicability. Copeland reserves the right to modify the designs or specifications of such

products at any time without notice. Responsibility for proper selection, use and maintenance of any product remains solely with the purchaser and end-user.
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