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1. Overview

The High-Pressure CO- controller (P/N 818-9010) application is a standalone controller that operates the High Pressure Valve
(HPV) and the Bypass Gas Valve (BGV) in a Booster Transcritical CO2 system. The controller has a heat reclaim feature, safety
parameter operation for the flash gas receiver tank and calibration feature for the HPV and BGV.

A CAUTION GNDis Common, not earth ground. Do not earth ground this device.

1.1 The High-Pressure CO: Controller I/0 Points

The controller has 6 analog inputs and 11 digital inputs that
can be used for the gas cooler outlet pressure, gas cooler
temperature, receiver pressure, and system enable. Its 8
relay outputs, rated 2.0 amps mayx, are used for activating
and deactivating alarms. It is possible to use the 4 analog
outputs as 0-10V signals to control the HPV and BGV with an
external valve driver. The analog inputs, digital inputs, relay
outputs, and analog outputs have default values for fast
setup.

The High Pressure CO2 controller supports local physical
inputs and outputs and communicates with the Supervisory
controller (version 3.00 and higher) via the RS485 MODBUS
network.

1.2 Independent System Control

The High Pressure CO2 controller can control the HPV and
BGV in a refrigeration Booster Transcritical CO2 System.
However, the High Pressure CO2 controller is designed to
interface with an Supervisory Controller. Networking the
High Pressure CO2 controller to a central controller also
allows you to view status on Supervisory Controller and
UltraSite32, Connect+ status screens, report alarms, and log
point values. The High Pressure CO. controller configuration
can be programmed through the Supervisory Controller
front panel.
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2. Hardware Setup

2.1 Connections

Table 1: Connections and Descriptions
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Connector for 24VAC/DC power supply.
Analog inputs (Pb1 - Pb6, PbC).

Additional power: +5VDC, +12VDC,
Common (-).

Analog outputs (Out1 - Out4, Common).

24VAC/DC digital inputs: DI1-DI11,
Common (-).

Remote Display terminals to connect a
Visograph, (maximum of one Visograph per
controller).

RS485 Slave connector.
Serial port connector (LAN or RS$485).

USB port for uploads (BIOS, ISaGRAF®
application, parameter mappings, remote
display applications, network configuration,
and websites) and downloads (log files).

Connection with the computer via a
USB-ETH converter.

Digital relay outputs
4 NO relays, 2 Common.

Digital relay outputs
4 NO relays, 2 Common.
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2.2 Inputs and Outputs

Table 2: Description of the Inputs and Outputs

Input Number Type of Input Description

1 Supply Reference “- “/Common power (24VAC or 24VDC)

2 Pb1 Configurable analog input 1 (NTC, PTC, 0 - 20mA, 4-20mA, 0- 10V, 0- 1V, 0- 5V, DI, CPC)

3 Pb2 Configurable analog input 2 (NTC, PTC, 0- 20mA, 4 - 20mA, 0- 10V, 0- 1V, 0- 5V, DI, CPC)

4 Pb3 Configurable analog input 3 (NTC, PTC, 0- 20mA, 4-20mA, 0- 10V, 0- 1V, 0- 5V, DI, CPC)

5 +12V Additional power +12VDC

6 +5V Additional power +5VDC

7 Out1 Analog output 1, 0- 10V, 4 - 20mA, Relay

8 Out2 Analog output 2, 0- 10V, 4 - 20mA, Relay

9 Supply Reference “+" power supply (24VAC or 24VDC)

10 Pb4 Configurable analog input 4 (NTC, PTC, 0 - 20mA, 4 - 20mA, 0- 10V, 0- 1V, 0 - 5V, DI, CPC)

11 Pb5 Configurable analog input 5 (NTC, PTC, 0- 20mA, 4 - 20mA, 0- 10V, 0- 1V, 0- 5V, DI, CPC)

12 Pb6 Configurable analog input 6 (NTC, PTC, 0 - 20mA, 4-20mA, 0- 10V, 0- 1V, 0- 5V, DI, CPC)

13 PbC Common analog inputs (NTC, PTC, DI, CPC)

14 Voltage Additional power reference 5VDC and 12VDC, analog inputs (0 - 20mA, 4 - 20mA, 0-10V,
Common (-) 0- 1V, 0-5V), analog outputs

15 Out3 Analog output 3, 0- 10V, 4 - 20mA, Relay

16 Out4 Analog output 4, 0- 10V, 4 - 20mA, Relay

20 DI1 Digitalinput 1, 24VAC/DC

21 DI2 Digitalinput 2, 24VAC/DC

22 DI3 Digital input 3, 24VAC/DC

23 D14 Digitalinput 4, 24VAC/DC

24 DI5 Digitalinput 5, 24VAC/DC

25 DI6 Digital input 6, 24VAC/DC

26 DI7 Digital input 7, 24VAC/DC

27 DI8 Digital input 8, 24VAC/DC

28 DI9 Digital input 9, 24VAC/DC

29 DI10 Digitalinput 10, 24VAC/DC

30 DI Digitalinput 11, 24VAC/DC

31 Digital Reference “-" for djg]tal jnputs from1 to 11 (if version with dry contacts, this input must use only as
Common (-) common for the digital inputs).

40 C Commonrelays 1,2, 3and 4

41 C Common relays 1, 2, 3and 4

42 RL1 Relay 1 normally open contact

43 RL2 Relay 2 normally open contact
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Table 2: Description of the Inputs and Outputs

44 RL3

45 RL4

46 RL5

47 C

48 C

49 RL6

50 RL7

1 RL8

60 Remote Display
61 Remote Display
62 Remote Display
63 RS485 Slave
64 RS485 Slave
65 LAN

66 LAN

Relay 3 normally open contact

Relay 4 normally open contact

Relay 5 normally open contact

Common relays 5, 6, 7 and 8

Commonrelays 5, 6, 7 and 8

Relay 6 normally open contact

Relay 7 normally open contact

Relay 8 normally open contact

Connection for VISOGRAPH remote terminal (Vnr)
Connection for VISOGRAPH remote terminal (+)
Connection for VISOGRAPH remote terminal (-)
RS485 Slave connection (-)

RS485 Slave connection (+)

LAN Connection (-)

LAN Connection (+)

2.3 Technical Specifications

2.3.1 Analog Inputs

Table 3: Analog Input

Analog Conversion Type 10-bit A/D converter
Number of Inputs 6

Type of Analog Input:

NTC Copeland (-50T110°C; 10KQ+1% at 25°C)
PTC Copeland (-565T115°C; 990Q+ 1% at 25°C)

(configurable via software parameter) Digital input (potential free contact) Voltage: 0-V, 0 -5V, 0 - 10V (input resistance 3.7KQ)

Accuracy

Additional Power

Current: 0- 20mA, 4 - 20mA (input resistance 100)

NTC, PTC: +10-1V: +20mV
0-5V: +100mV
0-10V:£200mV

2-20mA, 4-20mA: £0.30mA

+12V: 200mA in total (between +12V and analog outputs)
+6V: 7100mA

Any analog inputs that are powered with a voltage that differs from that supplied by the device (+12V or +5V) must be
A CAUTION powered separately with another transformer (do not use the same secondary of the controller's power) to prevent
the inputs from malfunctioning or being damaged.

026-1731 R9 High Pressure CO2 Controller Manual
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2.3.2 Digital Inputs

Table 4: Digital Inputs

Type: (configurable Opto-insulated live contact (24VAC/
via software param- DC)
eter) External power 24VAC/DC +20%

Number of Inputs 11

Digital Input Status 100ms (depends on the cycle
Variation Detection time set by the user in the given
Time application)

Use another transformer (Do not use the
same secondary of the controller's power)

A CAUTION topreventtheinputs from malfunctioning
or being damaged.

Use of a DC power supply is PREFERRED.

2.3.3 Analog Outputs

Table 5: Analog Outputs

Type Non opto-insulated internal power
Number of Outputs 4
Type of Analog Output:

4 configurable outputs 0-10VDC

(configurable via soft- 4-20mA (Out] - Outd)

ware parameter)

40mA (Out1 - Out4) max with
configured outputs 0-10VDC
400Q max with configured
outputs 4-20mA

Maximum Load

220 per live analog output

Accuracy Out1 - Out4: +2% full scale

The electrical devices controlled by

these analog outputs must be powered

separately with another transformer (do not
A CAUTION use the same secondary of the controller's

power) to prevent the outputs from

malfunctioning or being damaged.

026-1731 R9 High Pressure CO2 Controller Manual

2.3.4 Digital Outputs

Table 6: Digital Outputs

Type Relays with NO contacts
Number of Outputs 8

Type of Analog Output:
(configurable via soft-
ware parameter)

S 250UAC) SPST B2

Relays with normally open
contact

Verify the capacity of the output used.
There is double insulation between the
digital outputs and the low voltage of the

A CAUTION rest of the circuit.

Do not use different voltages for the various
groups of relays or within each group.

©2024 Copeland LP.



2.3.5 Dimensions
< 70 mm o
35 mm _, 35 mm , > 59.5mm
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2.3.6 Wiring Diagrams
E C RI1 RL?2 RL3 RL4 RLS ¢ C RL6 RL7 RLB
1 | | [ | | 1 1 [ 1 | 1
(" 40|41|42]43]44|45]|46]|47|48|4a9]50]51] AN

=R

2

S(2)A
250V~

Remote Display ~ RS465 S
IR [ ()
Fb1 Ph3 =5V out2
|_Pb2 | +12v | out1 | o OfF ois %1 pis Pf°
112 13]45]6]|7]8 20|21|22]23]24] 25
9 [10]11]12]13]14]|15]16 26(27|28]29{30]31| /
Voltage pir I D I D11
I Fbd PLspbﬁpb!Common-!}m?um‘ Dig DO Digital
Supply Common-
24Vz=
Version Rs48S Slave + LAN Wersion Rs465 Slave + RS485 Master
Remote  Rsams Remote Rs4BS5 Rs485
Display  Sjave LAI'i Display  Slave Master

Vor + = = + =

SRS

NOTE: To ensure control in case of a power failure, it is ecommended that a UPS be used on the High Pressure CO2 controller.
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2.3.7 Electrical Specifications
Table 7: Electrical Specifications

24VAC +10/-15%, 50/60Hz,
20-36VDC.

From 30VA (VAC), Erom 25W (VDC

Power Supply

Consumption

Molex connectors with low voltage
wiring (for IPG100D and IPG400D).
Phoenix quick coupling connectors
for low voltage (for IPG200D).

STELVIO 90° screw connectors for
digital outputs (250VAC, 6A max).

Connectors

Microprocessor AT91SAM9260 32-bit 200Mhz

Permanent FLASH

16Mb, in 8-bit chunks
Memory

RAM 2x128Kb, in 16-bit chunks

Internal Clock Standard

2.3.8 Plastic Enclosure

Table 8: Enclosure Specifications

On a DIN rail (EN 50022,
DIN 3880)

Fastened with screws via the
removable plastic flaps.

Material PC-ABS Thermoplastic
Self-extinguishing VO (UL94)
Comparative Tracking 300V

Index (CTI)

Black or White, depending on the

Color model

026-1731 R9 High Pressure CO2 Controller Manual

2.3.9 USB-Ethernet Adapter

The IPG range of programmable controllers can be
connected to a computer via an external adapter. This
adapter must be used in the processing environment for
the application download in the controller. This adapter

is not set up for fixed or continuous connection. If the
adapter should be kept connected continuously, the room
temperature must not exceed 122°F (50°C).

USB-Ethernet Adapter

2.4 Powering the High Pressure CO:
Controller

Copeland supplies a wide variety of 24VAC transformers
with varying sizes without center taps. The table below
shows the transformer sizes and are non- center- tapped.

A CAUTION  DC power supply is PREFERRED.

2.4.1 Choosing Transformer Sizes

The transformer used to power the High Pressure CO-
controller should have a minimum rating of 30VA. The High
Pressure COz controller should not share a transformer with
any other devices.

Table 9: Compatible Transformers with CO- Controller

Transformer P/N VA Rating Primary Voltage

640-0041 50 VA 110 VAC
640-0042 50 VA 220 VAC

Table 10: 24V DC Power Supply

318-3183 60W 100-240V

©2024 Copeland LP.



Neither side of the secondary should be connected to
ground. Also, do not connect the center tap (if provided
on the transformer) to ground. The entire secondary of the

transformer should be isolated from any ground.

Pl (&) =] (8] faa] fis] @] o) ee] fs] B9 5]

1 Pro.chiaLL

IPS200D

Pb1 Pb3 +5V Out2
| Pb2 | #+12V | Outl |

11213|4]|5]6]7]8

9|10} 11|12]13]14]15]16
Pb4 Pb6 Voltage

I R N

Supply
24V

Power and Analog Inputs
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2.4.2 Wire Types and Maximum Distances

For powering the controller, use only the listed wire types
in the table below. Two-conductor non-shielded cables are
the recommended wire for connecting the transformer to
the High Pressure CO2 controller. Shielded cable should
not be used for power wiring. The center tap should be left
disconnected if present on the transformer.

Table 11: Power Wiring Types

Power Wiring Types

14 AWG Belden 9495
18 AWG Belden 9495

The wire length from the transformer determines the wire
gauge used. In most cases, the distance between the High
Pressure COz controller and the transformer that supplies
power to it is not enough to be of concern, however, it is very
important NOT to exceed this maximum wire length or the
controller will not operate correctly.

Use these formulas to determine if the wire gauge used is
within specification:

14 AWG:

Feet = 1920/VA
18 AWG:

Feet = 739/VA

(VA is the total VA rating of the controller)
For example, for a load of 80VA:
14 AWG: 24 ft.
18 AWG: 9 ft. (rounded down)

Power Wire Lengths

Sensors requiring 24VAC should not be powered from the
same transformer that is powering the input board. Any
devices that will be connected to the High Pressure CO2
controller inputs or outputs must be powered with a separate
24VAC transformer.

©2024 Copeland LP.



3. The MODBUS Network

Although the High Pressure CO2 controller can operate as a stand-alone controller, it relies on a Supervisory Controller unit for
advanced features such as remote connection, logging, and alarm control. The High Pressure CO2 controller uses an RS485
network connection to communicate with Supervisory Controller site.

3.1 Wiring Types

Copeland specs Belden #8761 shielded twisted pair cables for use as MODBUS wiring (or Belden #82761 and Belden #88761
for plenum installations).

If the recommended cable is not available in your area, be sure the wiring meets or exceeds the following specs:
Table 12: Power Wiring Types

Shielded Yes

Conductor Type Twisted Pair

Gauge 18-24 AWG

Capacitance between signal wires 31 pF/ftorless (9.45 m) or less

Capacitance between signal and shield 59 pF/ft or less (17.98 m) or less

Nominal Impedance 1200 + 500

3.1.1 Daisy Chains

Connect the MODBUS network cable to the three-terminal connector on the Supervisory Controller COM port you wish to
assign as MODBUS. Reverse the polarity of +/- on the RS485 cable between the Supervisory Controller and the High Pressure
COz controller.

E2E Controller High Pressure CO2 Controller
Network Jumper
Terminator
RS-485-COM6 RS-485
For termination block
+ OV - : + information, refer to
% I.%\' ® 64 installation guide
AN N MOD=MODBUS P/N 026-4830.
I Reverse TERMINATED | .
- Polarity + (UP POSITION) E \ .
< X s \o
= o
[ MODBUS TERM. BLOCK
(150 OHM) ON LAST
100 OHM DEVICE TERMINATED
1/2 Watt ﬁ @ g PIN 537-2711
+
=
== @ Shield

Earth Ground
(6-inches Max.) -

(RS-485 Communication Connection)

Earth Ground
(6-inches Max.)

Belden 8761

MODBUS Networking

026-1731 R9 High Pressure CO2 Controller Manual 9 ©2024 Copeland LP.


https://www.copeland.com/documents/026-4830-termination-blocks-installation-instructions-en-4845978.pdf

3.1.2 Network Addressing - Visograph

The network address makes a board unique from other boards on the network of the same type. This allows the site controller
to find it and communicate with it easily.

The network address of the High Pressure CO2 controller is set using a local display called Visograph (/N 878-9002).

3.1.2.1 Connecting the Visograph

The Visograph is connected using a three-wire connection on pins 60, 61, and 62.

Display #1

Clear

{Red+ ":_“ i

\ Bk—1]| _

0

Remove shield wire
from both ends

A CAUTION

026-1731 R9 High Pressure CO2 Controller Manual

Visograph Wiring

Belden 8771

The High Pressure CO2 controller may be damaged if the wires are crossed when connecting the Visograph,
especially if pin 60 (Vnr) is accidentally connected to + or -.

©2024 Copeland LP.



3.1.3 Setting the MODBUS Address Press the RIGHT arrow to advance to the next screen.

To configure the MODBUS settings, start by entering the

Configuration Menu from the Main Menu. G o
Date Jan, 01 yesr MON
Main Menu  lan. 01 year MON Time  O0:00:00
Stah 00 06 ¢ 6D Mod_Bus Soor  aoor
- _ Bzud_Rate 9500
ovemse App Version i SET W™ PO, = e
Configuration OIOO0o

General Configuration Screen #2

i, EHTER ™

Using the up and down arrows, highlight the MODBUS Addr

Main Menu value and select SET to edit. Use the up and down arrows
while the value is blinking to change the Modbus Address.
From the Main Menu, use the up and down arrows to Select SET to save the new address. The address value will
highlight Configuration and select ENTER to access the stop blinking.
Configuration Menu. Select EXIT to go back through the previous menus.
Configuration When the MODBUS address or Baud rate is
i i i A CAUTION changed, the High Pressure CO2 controller
General Config BPV Config MUST be rebooted.
[0 Config
¥EV20D Config
HPY Canfig 3.2 MODBUS Termination
. EHTER ™ If the High Pressure COz controller is located at the
. physical end of the MODBUS network, install the MODBUS
Configuration Menu termination block (P/N 537-2711).

Highlight General Configuration and select ENTER.

General Config
SEn Dl Res_Factory_Sat NO
CF C LowP1 F_Lvzl Bar
EP Bar HiF1 F_HvzlBar

- UFD.t -=ul -

General Configuration Screen

026-1731 R9 High Pressure CO2 Controller Manual 1M ©2024 Copeland LP.



4. Inputs and Outputs Setup

4.1 Inputs Setup

The High Pressure CO2 application can assign all inputs to be any of the possible options for an analog input in the application.
The analog inputs will have offsets available while the digital inputs will have a polarity option. All inputs will use physical local
sensors and may have a network input from the Supervisory Controller as a backup if available. The default input configuration
is:

Table 13: High Pressure CO2 Controller Inputs

Temperature-Outlet Gas Cooler (T1) NTC/CPC
Pb2 Pressure-Outlet Gas Cooler (P1) Yes Yes 0-5V
Pb3 Pressure-Receiver (P2) Yes Yes 0-5V
Pb4 Temperature-Bypass Outlet Gas Cooler (T2) Yes Yes NTC/CPC
Pb5 H-R Signal Yes Yes 0-10V
DI1 Heat Reclaim (HTR) Yes Yes 24VAC/DC
DI2 Emergency Shutdown (Enable) Yes Yes 24VAC/DC
DI3 Control Temp Selector (Digital Input) (CTS) Yes Yes 24VAC/DC

The application can use a local or Supervisory Controller network value, if online, but the local value will have priority over the
network value. However, if a sensor failure has been detected, its corresponding network value will be used. If no network
value is available, refer to Section “7.1 Sensor Failure”.

The input assignment will be available from the Visograph local display and the Supervisory Controller.

4.1.1 Wiring Analog and Digital Inputs

The analog inputs are located on the same connector
terminal as the controller power supply. Pay attention to
input commons as they are shared on terminal 13 (PbC) for
temperature probes and terminal 14: Voltage Common (-) for

Any inputs that are powered with a
voltage that differs from that supplied by
the High Pressure COz controller (+12V

pressure transducers. or +5V) must be powered separately with
A CAUTION another transformer to prevent the inputs
from malfunctioning or being damaged.
Terminal 14 is labeled Voltage Common Do notuse the same secondary of the
A CAUTION (-) for use as common and should NOT be controller's power to power the sensors.
earth chassis grounded.

Pb1 _ _Pb3 _ +5v_  Out2
| Pb2 | +12V | Out1 |

112134151617 ]8
9 110]11]12]13]14]15]16

| Pb4 PLstﬁ [eatage,-| outd
Supply PbC Out3

24V =

Analog Input Connectors
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Table 14: Analog Connector Terminal Table 15: Digital Input Connector Terminal

Terminal Terminal
Number on Name Number on Name
Connector Connector

1 24VAC or DC Supply (-) 20 Digital Input 1: Heat Reclaim (HTR)
2 Probe Input 1: default: Temperature- Outlet Gas 21 Digital Input 2: Enable/Shutdown

Cooler (T1)

22 Digital Input 3: CTS - Control Temp Selector

3 Probe Input 2: default: Pressure-Outlet Gas o

Cooler (P1) 23 Digital Input 4
4 Probe Input 3; default: Pressure-Receiver (P2) 24 Digital Input &
5 +12VDC 25 Digital Input 6
6 +5VDC 26 Digital Input 7
7 Analog Output 1 (default HPV Stepper Valve 1) 27 Digital Input 8
8 Analog Output 2 (default BGV Stepper Valve 2) 28 Digital Input 9
9 24VAC or DC Supply (+) 29 Digital Input 10
10 Probe Input 4 30 Digital Input 11
1 Probe Input 5 31 Digital Common
12 Probe Input 6
13 Temperature Common 4.1.2 Probe Location
14 Transducer/Analog Output Common Temperature Sensor - The sensor must be mounted at

or as close to the Gas Cooler outlet as possible ata 4 or

15 Analog Output 3

8 o'clock position to ensure most accurate readings. It must
16 Analog Output 4 be thermally insulated with insulation at least 1” thick from
the outlet of the Gas Cooler and at least 12" after the sensor.

Pressure Sensor - The pressure transmitter must be
mounted at or as close to the Gas Cooler outlet to ensure
accurate readings. | t must be mounted upright to ensure oil
does not collect in sensor.

The digital inputs are located on the corresponding
connector terminal below. Pay attention to the input
commons as they are shared on terminal 31: Digital Common
(-) and the digital inputs are voltage inputs that can handle
24VAC/DC.

Terminal 31 is labeled Digital Common (-)
A CAUTION foruse as common and should NOT be
earth chassis grounded.

DI8 D0 Digital

Common -

Digital Input Connectors
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4.2 Outputs Setup

The High Pressure CO2 application can assign all relay outputs to be any of the possible options for a digital output in the
application. The digital outputs will have delays and polarity options available.

Table 16: Power Wiring Types

General Alarm

RL2 Low Pressure Alarm Yes Yes
RL3 High Pressure Alarm Yes Yes
RL4 Shutdown Yes Yes

The High Pressure CO2 application can assign all analog outputs to be any of the possible options for an analog output in

the application. The High Pressure Valve and Bypass Gas Valve are controlled by an XEV20 (Dual Valve) stepper valve driver
connected through LAN by default. The valves can be controlled with 0-10V signals through the analog outputs, but this is not
set up as the default.

Table 17: Analog Outputs

Out1 Stepper Valve 1
Out2 Stepper Valve 2 Yes Yes Yes

The output assignment will be available from the Visograph and the Supervisory Controller. If an XEV20 is configured, the
application will provide the online status of the XEV20 on both the Visograph and Supervisory Controller.

4.2.1 Wiring Relay and Analog Outputs

The first 4 relay outputs are located on the corresponding The analog outputs are located on the same connector
connector terminal (see illustration below). These relays terminal as the controller power supply. Pay attention to the
share the same common which is accessible on either Common for the analog outputs because they are shared on
terminal 40 or 41 (C). terminal 13 (PbC) for temperature probes and terminal 14:

Voltage Common (-) for pressure transducers.

C C RU RL2 RL3 RL4

40|41|42|43 (44|45

111

A e

~— Pb1_ _Pb3 45y Out2
| Pb2 [ +12V | Outl |
4

2[3f4]5]6]7]5
10]11]12]13]14]15]16

Po6_| ton, | outa
Pb5 PBC"™"OUt3

Sam—

Supply
24V =

Relay Output Connectors

Analog Output Connectors
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5. High Pressure CO: Controller Status LED

When a High Pressure CO2 controller board is powered up, the operating status of the board can be determined by observing
its status LEDs.

BY [ 19] (@) [8] (53] 1) () 1] e Y )
A

LED1 Metworlk Status

1 Pro.criaLL

PWR ON LED

Visograph Wiring

5.1 Power On (PWR ON) LED

The PWR ON LED stays on continuously to show that the board is powered and operational. If this light is dark, the controller
has likely lost power.

5.2 LED1 Network Status

The amber colored LED1 indicates whether the High Pressure CO2 controller is online or offline with the Supervisory Controller.
When the High Pressure CO2 controller is online, the LED1 will turn on for one second and off for one second. However, if the
High Pressure CO2 controller is offline, the LED1 will turn on for half a second and off for half a second (blink twice as fast).
When the High Pressure CO2 controller is offline, you can edit the setpoint from the Visograph display.
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6. Software Overview

The High Pressure CO2 controller application controls the operation of the High Pressure Valve and the Bypass Gas Valve in a
Booster Transcritical CO2 system. The controller will modulate both valves to maintain a setpoint.

Both the HPV and the BGV have safety modes. The safety control point in both valves is the receiver pressure. If the receiver
pressure is higher than the high pressure setpoint, the HPV closes to its minimum position and the BGV opens. If the receiver
pressure is too low, the HPV minimum position will be increased and the BGV will close.

6.1 High Pressure Valve Control

The High Pressure Valve (HPV) operates in two control modes: Subcritical and Transcritical. In Subcritical Mode, the valve will
modulate to maintain a subcooling setpoint using pressure (P1) and temperature (T1) control values being read from the gas
cooler outlet to calculate subcooling. In Transcritical Mode, the HPV starts modulating to maintain a setpoint defined by an
equation to achieve a virtual subcooling using only the pressure input as a control point.

6.1.1 HPV Subcritical Mode

During Subcritical Mode, the control temperature is either T1 or T2 depending on the digital input CTS (Control Temperature
Selector). If the control temperature is below HPV Mode Setpoint minus Hysteresis, the system is in Subcritical Mode. During
Subcritical Mode, if OPNS is greater than -1 (0-100%), the HPV will be fixed to the value of OPNS (OPNS defines the percentage
of the valve position in Subcritical Mode). If OPNS is set to -1, the valve will be controlled by the PID; during PID control, the
subcooled temperature will be calculated from the pressure and control temperature from the outlet of the gas cooler and be
used as the control input. The Subcritical inputs, outputs, and PID parameters are listed below:

Table 18: Subcritical Inputs

T1 Outlet Gas Cooler Temperature Temperature
T2 Bypass Gas Cooler Temperature Temperature
P1 Outlet Gas Cooler Pressure 0-5VDC Only
Control Temp Selector (CTS) Choose T1 or T2 as the Control Temperature Digital Input

Table 19: Subcritical Parameters

Supervisory

Controller Visograph Parameter Description Default Value
Parameter
HPV Mode Stpt SptO HPV Setpoint to switch between Subcritical and Transcritical 87°F
HPV Mode Hyst HyO ;i;\rﬁskgiits;?sis when switching between Subcritical and 2F
HPV Subcl Stpt SptS HPV Subcritical Setpoint 5°F
HPV RS-Temp RSBT HPV Subcritical PID band offset 0°F
HPV PB-Temp PBBT HPV Subcritical PID proportional band 100°F
HPVINC INC HPV Subcritical PID Integral sampling time 240 Sec
HPV DERT DERT HPV Subcritical PID Derivative sampling time 0 Sec
HPV DDERT DDERT HPV Subcritical PID Derivative time 0 Sec
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Table 19: Subcritical Parameters

Supervisory

Controller Visograph Parameter Description Default Value
Parameter
HPV Max % HMax HPV Maximum valve percentage 100%
PIDSMin PIDSmIn HPV Minimum PID percentage 1%
HPV Min % HMin HPV Minimum valve percentage 0%
PGMax PGMAX HPV Maximum pressure in gas cooler 1450 PSI
PGMaxHy PGmaxHy HPV Hysteresis for maximum gas cooler pressure alarm 50 PSI
SF Setpoint SFSpt HPV High Pressure Safety Setpoint 1500 PSI
SF Delay SFDly HPV High Pressure Safety Exit Delay 0 Sec
OFFT2 OFFT2 HPV Offset End Temperature 87°F
OFFP OFFP HPV Offset Value O PSI
OPNS OPNS HPV valve percentage during Subcritical (-1 for PID control) -1

6.1.1.1 Gas Cooler Minimum Pressure

When the Gas Cooler is below the minimum Gas Cooler Pressure (HPMin) for a delay (HPMinT), the HPV control will switch
to Gas Cooler Minimum Pressure Mode. During this mode, the HPV will use the Output Gas Cooler Pressure (P1) to maintain
HPMin setpoint. When the system is above HPMin setpoint for a delay (HPMinL), the HPV control will exit Gas Cooler
Minimum Pressure Mode.

Table 20: Gas Cooler Minimum Pressure Parameters

Supervisory . .

HPMin HPMin Gas Cooler Minimum Pressure 650 PSI
HPminT HPmMInT Delay before reacting to Gas Cooler Minimum Pressure 2 Min
HPminL HPminL Delay before exiting Gas Cooler Minimum Pressure 5 Min

HPV Subcritical PID Band Offset during Gas Cooler

RSBTHPM RSBTHPM -
Minimum Pressure

O PSI

HPV Subcritical PID Proportional Band during Gas Cooler

PBBTHPM PBBTHPM L
Minimum Pressure

100 PSI

Table 21: Analog Outputs

Valve % Output Valve Percentage Output 0-10VDC Only or LAN to XEV20D

6.1.1.2 HPV Heat Reclaim

Heat Reclaim is activated based on the Heat Reclaim Enable (HTR) digital input or network input and the H-R Signal analog
input value. When HTR has an active value, the H-R Signal's value will select the level of Heat Reclaim to be used. If the H-R
Signal value is below HTRC1, Heat Reclaim is not active. When H-R Signal is between HTRC1 and HTRC2, the minimum
Heat Reclaim pressure setpoint will be HTRC3. When H-R Signal is greater than HTRC2, the minimum Heat Reclaim pressure
setpoint will be HTRCA4.
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Table 22: Heat Reclaim Digital Inputs

Heat Reclaim (HTR) Reclaim Setpoint Added 24VAC/DC

H-R Signal A signal that determines the amount of heat reclaim 0to 10V

ACAUTION A separate 24V power supply must be used. Do not use the same power supply that is used to power the controller.

Table 23: Heat Reclaim Parameters

Supervisory

Controller Visograph Parameter Description Default Value
Parameter
HTRC1 HTRC1 H-R Signal Input Starting Point for Heat Reclaim 2V
HTRC2 HTRC2 H-R Signal Input Ending Point for Heat Reclaim 8V
HTRC3 HTRCS3 Pressure Setpoint at Starting Point for Heat Reclaim 800 PSI
HTRC4 HTRC4 Pressure Setpoint at Ending Point for Heat Reclaim 950 PSI
HTRCT HTRCT Delay before entering heat reclaim 0 Min
HTRCL HTRCL Delay before exiting heat reclaim 5 Min
RSBPHR RSBPHR HPV Subcritical PID Band Offset during Heat Reclaim O PSI
PBBPHR PBBPHR HPV Subcritical PID Proportional Band during Heat Reclaim 100 PSI

6.1.2 HPV Transcritical Mode

In a booster Transcritical system, when the temperature exceeds the critical point, there is no longer an accurate temperature-
to-pressure relation. Because of this, the control temperature of T1 or T2 (defined by digital CTS), will be the deciding factor

of when the application will switch modes from Subcritical to Transcritical. If the control temperature is above the HPV Mode
Setpoint, the application will be in Transcritical Mode. Once the control temperature is below the HPV Mode Setpoint minus
HPV Mode Hysteresis, the system returns to Subcritical Mode.

In transcritical mode, the application will stop maintaining a subcool setpoint and start maintaining a setpoint value from an
equation to achieve a virtual subcooling using only the pressure input (P1) as a control point.

The control temperature (T1 or T2) will still be used as a reference to calculate the setpoint equation. Below is an estimation of
what the setpoint will be for the given control temperature readings.

During Transcritical Mode, if the calculated pressure setpoint is greater than the Maximum Gas Cooler Pressure (PGMax),
PGMax will be used as the setpoint. If the Output Gas Cooler Pressure (P1) rises above PGMax, the PGMax Alarm is activated.
If the PGMax Alarm is active and P1 drops below PGMax minus PGMaxHy, the PGMax Alarm returns to normal.

During Transcritical Mode, if the calculated pressure setpoint is less than the Minimum Gas Cooler Pressure (PGMin), PGMin
will be used as the setpoint. The setpoint will remain at PGMin until such time as the calculation determine it should increase or
the controller switches to Subcritical mode.

In Transcritical mode the valve will step according to parameters PIDSMin, PIDSMax, PIDSBand and NRHP.

If P1 exceeds NRHP PS]|, the valve will move at PIDSMax % each program cycle. When P1 is below NRHP but above
PIDSBand PSI from the Setpoint, the valve will step at (PIDSMax/10) % each program cycle, the same will occur when

below the (Setpoint - PIDSBand). When P1 is within PIDSband PSI from Setpoint, the % change will vary linearly between
(PIDSMin/10) % and (PIDSMax/10) %, depending on the distance from the Setpoint with (PIDSMax/10) % being the max value
the valve % will change.
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Gas Cooler T1 or T2 Transcritical Setpoint
C Bar F PS5l
21 65 60.8 Q425
22 B5 716 342.5
23 B5 73.4 942.5
24 65 75.2 9425
25 B5 77 9425
26 65 78.8 342.5
27 Bh.1 80.6 958.7
28 69.2 82.4 1002.7
29 72.2 24.2 1047.0
30 75.3 B6 1091.5
31 78.3 87.8 1135.9
32 8l.4 29.6 1180.2
33 24.4 91.4 1224.2
34 g27.4 093.2 1267.7
35 90.4 95 1310.7
36 93.3 96.8 1352.8
37 96.1 98.6 1394.1
38 08.9] 1004 1434.4
39 101.6| 1022 1473.5
40 104.2 104 1511.2
41 106.7| 1058 1547.4
42 109.1| 107.6 1582.0

Setpoint Estimates for Temp Readings

The Transcritical inputs, outputs, and PID parameters are listed below:

Table 24: Transcritical Inputs

Temperature - 1 (T1) Outlet Gas Cooler Temperature NTC/CPC Temperature

Temperature - 2 (T2) Bypass Gas Cooler Temperature NTC/CPC Temperature
Pressure - 1 (P1) Outlet Gas Cooler Pressure 0-5VDC Only
Control Temp Selector (CTS) Choose T1 or T2 as the Control Temperature Digital Input
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Table 25: HPV Parameters

Supervisory

Controller Visograph Parameter Description Default Value

Parameter
HPV Mode Stpt SptO HPV Setpoint to switch between Subcritical and Transcritical 87°F
HPV Mode Hyst HyO ?:Z\é;;r/ﬁitce;?sis when switching between Subcritical and 2F
—————————————————————————————— HPV Transcritical Setpoint From Calculation
HPV RS-Press RSBP HPV Transcritical PID Band Offset 0 PSI
HPV PB-Press PBBP HPV Transcritical PID Proportional Band 240 PSI|
HPV INCT INCT HPV Transcritical PID Integral Sampling Time 180 Sec
HPV DERP DERP HPV Transcritical PID Derivative Sampling Time 0 Sec
HPV Max % HMax HPV Maximum Valve Percent 100%
HPV Min % HMin HPV Minimum Valve Percent 0%
PIDSMin PIDSmIn HPV Minimum PID Percent 1%
PIDSMax PIDSmax HPV Maximum PID Percent 10%
PIDSBand PIDSband HPV PID Step Band 30 PSI
PGMax PGMAX HPV Maximum Pressure in Gas Cooler 1450 PSI
PGMaxHy PGmaxHy HPV Hysteresis for Maximum Gas Cooler Pressure Alarm 50 PSI
SF Setpoint SFSpt HPV High Pressure Safety Setpoint 1500 PSI
PGMin PGMin Minimum Gas Cooler Setpoint 1035 PSI
SF Delay SFDly HPV High Pressure Safety Exit Delay 0 Sec
NRHP NRHP HPV Pressure Value near High Pressure Cut Out 1400 PSI

Table 26: Analog Outputs

Valve % Output Valve Percentage Output 0-10VDC Only or LAN to XEV20D

6.1.3 HPV Heat Reclaim

The local Reclaim Setpoint Shift (HTR) or network (HTR) digital input determines if the application is in Heat Reclaim.

The priority of the input source will be determined as described in Section “4.7 Inputs Setup”. If the Reclaim Setpoint Shift
(HTR) digital input is true, the HTR S Set (Setpoint Shift-Subcritical) or HTR T Set (Setpoint Shift-Transcritical) value will be
added to the corresponding setpoint mode for the High Pressure Valve (HPV). The input and parameters for setpoint added is
listed below.

Table 27: Heat Reclaim Digital Inputs

Reclaim (HTR) Reclaim Setpoint Added 24VAC/DC

ACAUTION A separate 24V power supply must be used. Do not use the same power supply that is used to power the controller.
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Table 28: Analog Outputs

Reclaim_Sub Reclaim Setpoint Shift HPV Subcritical Added 0DDC

Reclaim_Trans Reclaim Setpoint Shift HPV Transcritical Added 0 DBAR

The Control Temp Selector (CTS) digital input is normally use if there is a gas cooler temperature sensor after a bypass valve to
bypass the gas cooler if needed during heat reclaim. If the digital input is True, the subcool calculation for mode switching and
Transcritical table being used by Temperature-1 (T1) will be switched to Temperature-2 (T2) as Control temperature.

Table 29: Analog Outputs

Control Temp Selector (CTS) Enables T2 as Active Gas Cooler Temperature if Present 24 VAC/DC

6.2 Bypass Gas Valve Control

The Bypass Gas Valve (BGV) only operates in one control mode, which is to modulate the valve accordingly to maintain a
pressure setpoint. The control value is from the flash gas liquid receiver tank. If the BGV enters a safety mode, the PID will reset
to begin safety operation.

Table 30: BGV Input

Pressure 2 - P2 Flash Gas Tank Liquid Receiver 0-5VDC only

Table 31: BGV Parameters

Supervisory Controller Visograph Parameter Description Default Value
Parameter

BGV Setpoint SptF BGV Setpoint 510 PSI
BGV PB PBF BGV PID Proportional Band 100 PSI
BGV RS RSF BGV PID Band Offset 0 PSI
BGV INC INCF BGV PID Integral Sampling Time 240 Sec

BGV DER DERF BGV PID Derivative Sampling Time 0 Sec

BGV DDER DDERF BGV PID Derivative Time 0 Sec

BGV Max Open BMax% BGV Maximum Valve Percent 100%
BGV Min Open BMin% BGV Minimum Valve Percent 0%

Table 32: BGV Output

Valve % Output Valve Percentage Output 0-10VDC Only or LAN to XEV20D
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7. Safety Conditions and Alarms

7.1 Sensor Failure

This section covers how the system reacts to different sensor input failures.

7.1.1 Outlet Gas Cooler Pressure Failure

If a failure occurs on the Outlet Gas Cooler pressure (P1), the network pressure from the Supervisory Controller will be used
(Section “4.1 Inputs Setup”). If there is no network value available from the Supervisory Controller, the HPV will open to a fixed
value according to the parameters HPV% OpFail-SC (during Subcritical) or HPV% OpFail-TC (during Transcritical).

Table 33: Sensor Input

Pb2

Pressure-Outlet Gas Cooler (P1) 0-5V

Table 34: Sensor Failure Parameters

Supervisory

Parameter
HPV% OpFail-SC
HPV% OpFail-TC

Controller Visograph Parameter Description Default Value
SC HPV Percent during Subcritical with T1/P1 Sensor Failure 50%
TC HPV Percent during Transcritical with T1/P1 Sensor Failure 50%
CR HPV Close Rate during Safety 3 Sec

HPV Close Rate

7.1.2 Control Temperature Failure

If a failure occurs on the Outlet Gas Cooler Temperature (T1) or the Bypass Outlet Gas Cooler Temperature (T2), a network
value from the Supervisory Controller will be used (Section “4.7 Inputs Setup”). If there is no network value available from the

Supervisory Controller:

If T1is the control temperature (CTS is not active), Supervisory Controller Network input will be used, if no Network
input of it also fails the HPV will open to a fixed value according to the parameters HPV% OpFail-SC (during
Subcritical) or HPV% OpFail-TC (during Transcritical).

If T2 is the control temperature (CTS is active), the application will use T1 as the control value. If T1 is not configured or
it has also failed, the HPV will open to a fixed value according to the parameters HPV% OpFail-SC (during Subcritical)
or HPV% OpFail-TC (during Transcritical).

Table 35: Sensor Input

Pb1
Pb4
DI3

T1 Network
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Temperature-Outlet Gas Cooler (T1) NTC/CPC
Temperature-Bypass Outlet Gas Cooler (T2) NTC/CPC
Control Temp Selector (CTS) 24VAC/DC
Input from Supervisory Controller NTC/CPC
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Table 36: Control Temperature Parameters

Supervisory Controller Visograph Description Default Value
Parameter Parameter

HPV% OpFail-SC HPV Percent during Subcritical with T1/P1 Sensor Failure 50%
HPV% OpFail-TC TC HPV Percent during Transcritical with T1/P1 Sensor Failure 50%
HPV Close Rate CR HPV Close Rate during Safety 3 Sec

7.1.3 Receiver Pressure Failure

If a failure occurs on the Receiver pressure (P2), the network pressure from the Supervisory Controller will be used (Section
4.1 Inputs Setup”). If there is no network value available from the Supervisory Controller, the BGV will open to a fixed value
according to the parameter BGV% P2Fail

Table 37: Sensor Input

Pb3 Temperature-Outlet Gas Cooler (T1) 0-5V

Table 38: Receiver Pressure Parameters

Supervisory Controller Parameter Visograph Parameter Default Value
0%

BGV% P2Fail P2Fail BGV Percent with P2 Sensor Failure

7.2 Low Pressure Operation

Low Pressure occurs when the Receiver Pressure (P2) drops below the Low Pressure Setpoint (Low Press Stpt). During the
Low-Pressure conditions, the HPV will use a new minimum position (HPV% OpFail-Lo). To exit Low Pressure conditions, P2
must rise above the Low Pressure Setpoint (Low Press Stpt) + the Low-Pressure Hysteresis

(Low Press Hyst).

Table 39: Sensor Input

Pb3 Pressure-Receiver (P2) 0-5V

Table 40: Low Pressure Parameters

Supervisory Controller Parameter Visograph Parameter Default Value

Low Press Stpt LSpt Low Pressure Setpoint 450 PSI

Low Press Hyst LoHy Low Pressure Hysteresis 50 PSI
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7.3 High Pressure Operation

There are both a High-Pressure Pre-Alarm and a High-Pressure Alarm that can occur based on the value of the Receiver
pressure (P2).

Current i ________
Regulation % :r
> |
= |
= i
- |

HPV Min % L

0 % s : !
’ HSPA HiPress_ s psi  HiPress Pressure
tot Stpt

Pressure Regulation Graph

When P2 reaches the High-Pressure Pre-Alarm Setpoint (HSPA), a High-Pressure Pre-Alarm will occur. During the
High-Pressure Pre-Alarm, as P2 increases from HSPA to the High Pressure Setpoint (Hi Press Stpt), the HPV will move from its
regulation position (at HSPA) to its minimum position (HPV Min %) when it is close to the Hi Press Stpt. The

High-Pressure Pre-Alarm will end when P2 falls below (HSPA-14.5PSI).

If P2 reaches Hi Press Stpt, a High-Pressure Alarm will occur. During the High-Pressure Alarm, the HPV will fully close and the
BGV will open to the High-Pressure Safety Position (BGV% Open Fail). The High-Pressure Alarm will end when P2 falls below
(Hi Press Stpt - HiHY). As P2 decreases from Hi Press Stpt to HSPA, the HPV will return to the High-Pressure

Pre-Alarm control.

Table 41: Sensor Input

Pb3 Pressure-Receiver (P2) 0-5V

Table 42: High Pressure Parameters

Supervisory Controller Parameter Visograph Parameter Default Value

HSPA HSPA High Pressure Pre-Alarm Setpoint 575 PSI
Hi Press Stpt HSpt High Pressure Setpoint 620 PSI
Hi Press Hyst HiHy High Pressure Hysteresis 25 PSI
HPV Min % HMin HPV Minimum Valve Percent 0%

BGV% Open Fail Fail BGV Percent during High Pressure Safety 100 %
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7.4 Emergency Shutdown Input (Enable)

This input is used for emergency safety shutdown. If the input signal is inactive, the application will close both the HPV and
BGV first before disabling the application and generating an alarm. For normal operation, this digital input must be active for the
application to be enabled.

If the High-Pressure CO: controller is online with Supervisory Controller, both the physical digital input and the
Supervisory Controller network enable signal must be active for the application to be enabled.

7.5 Gas Cooler High Pressure Safety Operation

In the case of an active signal from the digital input HP Cut Out, the HPV control will prevent high pressure in the gas cooler.
During this active signal, the Output Gas Cooler Pressure (P1) will be compared to the Gas Cooler High Pressure Safety
Setpoint (SF Setpoint).

While P1 is below SF Setpoint, the HPV will go to its minimum position (HPVMin%). If P1 increases to SF Setpoint or higher,
the HPV will fully close. When the HP Cut Out signal changes to inactive, there will be a delay (SF Delay) before returning to
normal operation.

Table 43: Sensor Input

Pb2 Pressure-Outlet Gas Cooler (P1) 0-5V
D14 HP Cut Out 24\VAC/DC

Table 44: Gas Cooler High Pressure Parameters

Supervisory Controller Parameter Visograph Parameter Default Value

SF Setpoint SFSpt HPV High Pressure Safety Setpoint 1500 PSI
SF Delay SFDly HPV High Pressure Safety Exit Delay 0 Sec
HPV Min % HMin HPV Minimum Valve Percent 0%
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7.6 Alarms

The local display and the Supervisory Controller can read and display each alarm. Any sensor failure alarms will turn on the
relay designated as the General Alarm. The Shutdown alarm is active if the system is not enabled (see Section “7.4 Emergency
Shutdown Input (Enable)”)

Table 45: Alarm Designations

Low Press Low Pressure in Receiver (P2)

High Press High Pressure in Receiver (P2)

General Any Sensor Failure Alarm

Sensor 1 PB1 Sensor Failure

Sensor 2 PB2 Sensor Failure

Sensor 3 PB3 Sensor Failure

Sensor 4 PB4 Sensor Failure

Sensor 5 PB5 Sensor Failure

Sensor 6 PB6 Sensor Failure

Pre-Alarm Receiver Pressure (P2) Reached
Pre-Alarm Limit

PGMax Gas Cooler Pressure (P1) Limit Exceeded

Ref Alarm Out of Gas Cooler Operating Range

Enable Alarm System Is Not Enabled

HP Cut Out Alarm High Pressure During HP Cut Out

7.6.1 Gas Cooler Operating Range Alarm

This alarm will occur when the Outlet Gas Cooler Pressure (P1) is outside of the Gas Cooler Operating Range. The operating
range is a pressure band calculated by the current pressure setpoint +/- the Gas Cooler Pressure Differential (RefD). When the
Gas Cooler is being controlled by a subcooling temperature setpoint, the setpoint is converted to a pressure before calculating
the operating range. If P1 is outside of the operating range for a period (RefT), the Gas Cooler Operating Range alarm (Ref
Alarm) will be active. When P1 returns to the operating range, Ref Alarm will deactivate. This alarm will not occur if the HPV is
set to a fixed position or if there is currently a Gas Cooler Minimum Pressure (Section “6.7.7.7 Gas Cooler Minimum Pressure”)
condition.

Supervisory Controller Visograph Description Default Range Unit
Parameter Parameter

RefD RefD Pressure Differential for Ref Alarm 0to 3000
RefT RefT Time Delay for Ref Alarm 5 0to 3000 Min
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8. Valve Calibration

Valve calibration allows the user to set a time schedule to calibrate the HPV and/or BGV fully open (100%) or fully closed (0%) to
keep the valve position accurate during long periods of runtime. The valve calibration can be set to occur when the system will
be disrupted the least within a range of time.

Valve calibration is handled whether the valve is connected to an XEV20D or an analog output. Both Visograph and
Supervisory Controller will show that the valve calibration has initiated.

Calibration is initiated by setting an interval of days (Cal Day) and a start time (Cal Time). The Cal Time and Cal Day values
must be greater than 0 to enable calibration. For example, if Cal Day is set to 4 and Cal Time is set to 10, the calibration will
begin at 10am every four days.

Calibration will begin when the valve percentage falls below or rises above the set Cal Min Valve % within the T Frame range.
If the T Frame range (time period) has elapsed, the valve willimmediately calibrate. The valve will calibrate to a fully closed or

fully open position based on the Direct parameter setting.

Table 46: Valve Calibration Parameters

Supervisory Controller Parameter Visograph Parameter Default Value

HPV Cal Time HCalT Hour to initiate HPV Calibration (O to disable) 0
HPV Cal Day HCalD Day interval for HPV Calibration (0 to disable) 0
HPV Cal T Frame HCalFrame Time frame before forcing HPV Calibration 0
HPV Cal Val Min HCalValve HPV target percent before initiating Calibration 0
HPV Cal Direct HCalDirect HPV Calibration Direction 0
BGV Cal Time BCalT Hour to initiate BGV Calibration (0 to disable) 0
BGV Cal Day BCalD Day interval for BGV Calibration 0
BGV Cal T Frame BCalFrame Time frame before forcing BGV Calibration 0
BGV Cal Val Min BCalValve BGV target percent before initiating Calibration 0
BGV Cal Direct BCalDirect BGV Calibration Direction 0

Table 47: Sensor Outputs

Out1 Stepper Valve 1 0to 10V
Out2 Stepper Valve 2 0to 10V
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9. Visograph

The Visograph is a local display used to interface with the
application. The screens provide access for setting up and
assigning all inputs and outputs. In addition to the entire
parameter configuration, the user can change the time and
date, MODBUS address, baud rate (9600 or 19200), and
update the Visograph with new screens if needed.When the
Visograph boots up for the first time, you will see the splash
screen:

COPELAND ‘

TL 72 T3 T4 TS5 T& T7 T8

Bootup/Splash Screen

After the splash screen, the Main Menu will appear:

Main Menu  I=n. 01 yesr MON
S o060 ¢ ¢ 6D
Crwamioe
Configuration

ailile. EHTEFR ™

Main Menu Screen

NOTE: Once the High Pressure CO: controller is online

with Supervisory Controller, changes can be made on the
Supervisory Controller only. For some preference settings,
please make changes on the Visograph before bringing the
device online with Supervisory Controller.
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9.1 Navigation

Visograph Display with all buttons labeled 1-8

Visograph programming is done by using the eight buttons
on the front of the display (labeled here as 1 through 8 for
example). For the screen above (Visograph Display with

all buttons labeled 1-8), to exit the screen, select EXIT by
pressing the first button (1). To change a selection, use the
up and down arrows (buttons 3 and 5). To switch between
different pages in a screen, use the left and right arrows
(buttons 7 and 8). To select or set a value, select SET by
pressing the fourth button (4).

9.2 Status Screen

Status screens contain the current operating values of the
system. This includes the current temperatures, pressures,
valve positions, and alarms.

9.2.1 How To Access Status Screens

Access the list of available Status screens from the
Main Menu:

Main Menu  Jzn, 01 yesr MON
O o : DD
Status|
Crwemias
Configuration

ailile. EHTER ™

Main Menu with Status Selected

Highlight Status using the up and down arrows and select
ENTER.
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Finding The Application Version:

The App Version can be found in the top right of this Status
menu.

The Status menu opens:

Status App Version:
HP CO20, 00 ADD
Ganerz| Status
HPY Status ‘
BGV Status
Alarms

L T2 T3 T4 715 T8 7T7 T8

Status Menu

From this menu, any of the following screens can be
accessed: General Status, HPV Status, BGV Status, and
Alarms.

9.2.2 General Status Screens

General Status contains multiple screens that display
information including temperatures, pressures, valve
positions, and current operating modes.

General Status

T1 TiRICt
BAS OMLIME

F1 3275.5 Bar
F2 &0.50FBar

HPY %% 100%
BGY %0 100%

Mote: config available onhy from BAS / Wizmate

EXIT -=ai - AL ARk

Main Menu Screen
Use the left and right arrows to switch between screens.
If an alarm is active, ALARM will flash and can be selected to

enter the Alarms screen. Select EXIT to return to the Status
menu (“Status Menu”).
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General Status
‘ T1 TiRICL P1 3278.5 Bar HPW % 10D%
BAS ONLINE P2 60.50fBar  BGV % 100%

Mote: config 2vailzble onby from BAS [ Wizmate

T T2 13 T4 715 7T6 T7 T8
General Status Menu

9.2.3 HPV Status Screens

HPV Status contains multiple screens that display
information including temperature, pressure, valve position,
and current operating modes related to the HPV.

HPV Status
Mode SUBCRITICAL T1({CTS OFF)I7770RC
Set Point 1500.5 Bar HPY % 100 %
Ctrl Vahse CtrlV IR Bar F1 [112,.5RBar
ExIT -=uf =
HPV Status Screen

Use the left and right arrows to switch between screens.

If an alarmis active, ALARM will flash and can be selected to
enter the Alarms screen. Select EXIT to return to the Status
menu (“Status Menu”).

Additional HPV Status screen:

HPV Status
Reclzim Enzblad
0-10V H-R signzl 10.000%
Czlib. OFF XX days keft
=] =

ExIT

Additional HPV Status Screen
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9.2.4 BGV Status Screens

BGYV Status contains multiple screens that display
information including pressure, valve position, and current
operating modes related to the BGV.

BGV Status

L=t Point 1765 Bar
Prop Band Pb Bar
Band Offset Rz Bar

P2 (Ctl Val) ERROR Bar
BGV % Valveds

AL AR

BGYV Status Screen

Use the left and right arrows to switch between screens.

If an alarm is active, ALARM will flash and can be selected to
enter the Alarms screen. Select EXIT to return to the Status
Menu (“Status Menu”).

Additional BGV Status screen:

BGV Status

HP Sat Point HpSatp Bar
P Sat Point LpSatp Bar
Czlib. ON= XX days left

EXIT -=a |

Additional BGV Status Screen

9.2.5 Alarms

Alarms contains multiple screens that display whether each
system alarmis active.

Alarms
Fbi NUUE Pbd MUJE Genzrzl TRUE
Pb2 NUUE PhS NUJE Ernzble  Enzbled
Pb2 NUUE Pbs NUJE HPoutout TRUE
EXIT - -

Alarms Screen
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Use the left and right arrows to switch between screens.
Select EXIT to return to the Status menu (“Status Menu”).

Additional Alarms screen:

Alarms
Low Press TRUE PG max TRUE
High Press TRUE Ref TRUE
Pre High TRUE
EXIT | -

Additional Alarms Screen

9.3 Configuration Screens

System parameters are set up in the Configuration screens.
System parameters can include setpoints, alarm limits, valve
setup, and sensor configuration.

9.3.1 How To Access Configuration Screens

Access the list of available Configuration screens from the
Main Menu:

Main Menu  Jan, 01 yesr MON
O : 0 0D
Status
Ohwerride

aliile. EHTER ™

Main Menu with Configuration Selected

Highlight Configuration using the up and down arrows and
select ENTER.

The Configuration Menu opens:

Configuration
General Configuration BGV Configuration
103 Configuration Heat R Configuration
XEV 20D Configuration
HPV Configuration

ailile. EHTEFR ™

Configuration Menu
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From this menu, any of the following screens can be
accessed: General Configuration, |0 Configuration,
XEV20D Configuration, HPV Configuration,

BGV Configuration, and Heat R Configuration.

9.3.2 General Configuration Screens

General Configuration screens contain parameters to
control display units, time and date, and MODBUS settings.

General Configuration
Droeell
Temp woin C
Press wom Bar
Restore Factory Configuration NO
il SET T

Sensors Typs

UrD.t -=ui | il

General Configuration Screen

1. Use the left and right arrows to switch between
screens. Use the up and down arrows to highlight the
desired parameter to change.

2. Select SET to activate the highlighted parameter (the
parameter will flash when it can be modified).

Use the up and down arrows to modify the value.
Select SET again to save.

Select UPD (Update) to install the new screens onthe
Visograph.

6. Select EXIT to return to the Configuration menu
(“Configuration Menu”).

Additional General Configuration screens:

General Configuration
Catz Jam 01 yesr MON
060+ 0o 2 e
Modbus Addr
Bsuc Rate 2500
il SET T

Time

Sator

UrD.t -=ml | il

Additional General Configuration Screen
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9.3.3 I0 Configuration Screens

10 Configuration screens contain parameters to control
physical input and output settings.

10 Configuration
AID1 MU AT04 MU
AID2 MU ATO5 MU
AID3 MU ATOS MU

10 Configuration Screen

1. Use the left and right arrows to switch between
screens. Use the up and down arrows to highlight the
desired parameter to change.

2. Select SET to activate the highlighted parameter (the
parameter will flash when it can be modified).

3. Use the up and down arrows to modify the value.

4. Select SET again to save.

5. Select EXIT to return to the Configuration menu
(“Configuration Menu”).

Additional 10 Configuration screens:

10 Configuration

ATD4 offset Aof4 Var
ATOS_offset AofS Var
ATDE_offset Aok Var

ATID1_offset Aofl War
ALDZ_offset Aof2 War
ATID3 offset 1000 Var

ExXIT i, SET T -=uf -
Additional 10 Configuration Screen
10 Configuration
lowPl P Lval Bar  DhR RIDh Min
HiP1 P_HvzlBar
LowP2 P _Lval Bar
HiF2 P_HvzlBar
EXIT i, SET T -=af | _a

Additional 10 Configuration Screen
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10 Configuration
RLOT MU RLOS MU
RLDZ MU RLOE MU
FLD3 MU RLDT NU
LD MU RLIE MNU
EXIT . GET W

Additional 10 Configuration Screen

DI03 M
CId M
CIDS N

10 Configuration
L CIbe MU
L CI0F NU
U DIDE MU
. GET W -l =

Additional 10 Configuration Screen

10 Configuration
RLOL pol OP RLOS pol  OP
RLOZ pol OFP RLOS pol OP
RLOZ pol OP RLO7 pol OP
RLM pol OP RLOE pol OP
EXIT il SET T -=uj
Additional 10 Configuration Screen
10 Configuration
ACO01 MU ACDE MU
A2 NU L0l MU
&003 MU CI02 MU
EXIT il SET T -=uj

Additional 10 Configuration Screen
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10 Configuration
CIDG MU CI01_po oP
CIiD MU CI0Z_po oP
bI11 MU CI03_po cP
EXIT i, SET T -=af | _a
Additional 10 Configuration Screen
10 Configuration
DID4 pol O DIDE pol OP
DIOS pal OP DI0S pol OP
DIDG pol OP DI10 pol OP
DIOF pol OF DI11 pol OP
EXIT i, SET T -=af | _a

Additional 10 Configuration Screen
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9.3.4 XEV20D Configuration Screens

Areboot is required when valve
NOTICE configuration settings are changed.

XEV20D Configuration screens contain parameters to set
up the XEV20D valve driver.

XEV20D Configuration
Type  BIPOLAR
Valvel HPY
Valva2 HPY

XEV20 Configuration Screen

1. Use the left and right arrows to switch between
screens. Use the up and down arrows to highlight the
desired parameter to change.

2. Select SET to activate the highlighted parameter (the
parameter will flash when it can be modified).

3. Use the up and down arrows to modify the value.

4. Select SET again to save.

5. Select EXIT to return to the Configuration menu
(“Configuration Menu”).

Additional XEV20D Configuration screens:

XEV20D Configuration - Valve 1
Mzl MAXL 10steps PaskC1 PEK1 10mé
Minl minl step HoldCl HLD1 10ma
Ratel RATL step's Extral ezl step

ExIT i, SET W -=aj |

XEV20 Configuration Screen - Valve 1

XEV20D Configuration - Valve 2

MaxGld  MAXE 10steps PeskC? PEKZ 10mA

Flind mind step HoldC2 HLD2 10mA
Rate2 RATZ step's Extra? etral step
ExIT _aalllite. 5ET TR -=uj |

XEV20 Configuration Screen - Valve 2
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9.3.5 HPV Configuration Screens

HPV Configuration screens contain parameters that control
the HPV. Available parameters include setpoints, PID values,
calibration settings, and safety limits.

HPV Configuration
SptCh Sipt C Hil=x Mazp=
Hy O HyOrutiir C HMim Minopen %
RESEF TrsOff  Bar PIDSmin  Smin
FEEF TrsBano Bar PIDSmsax Smax

HPV Configuration Screen

1. Use the left and right arrows to switch between
screens. Use the up and down arrows to highlight the
desired parameter to change.

2. Select SET to activate the highlighted parameter (the
parameter will flash when it can be modified).

3. Use the up and down arrows to modify the value.

4. Select SET again to save.

5. Select EXIT to return to the Configuration menu
(“Configuration Menu”).

Additional HPV Configuration screens:

HPV Configuration
PIDShand HPVEIDS Bar PGMAX PGMAX Bar
IMNCS ImgS Sar MRHE MasrHFE Bar
IMNCT ImgT Sac PGmaxHyw 7250 Bar
CERP DerSmp  Sec SFDhy CutDelzSer
ExXIT il SET TR e B

Additional HPV Configuration Screen

HPV Configuration
SFSpt Cutout  Bar OFFP OV zlue Bar
RefD F250 Bar CERT Crart Sar
RefT 255 Felim COERT DDt Sec
OFFT? OfEnd C PGmaxHy 7250 Bar
EXIT il SET T =a -

Additional HPV Configuration Screen
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HPV Configuration
HFEMin Pelim Bar CR RzteClose  Sec
Spts Spts c SC Open_Sub %
HPminT HPMT Iefin TC Cpen_Trs %o
HPminL HPML Ifin Lo Cpen_lo %%
EXIT il SET T -=uj |
Additional HPV Configuration Screen
HPV Configuration
COPMS SubOrpen 9% HCzlDirect CLOSE
RESET RSET C HCzlValve MINVY %o
FEET PEET C HC=IT HCT Houwr
HCzlFrame TRram  How  HCzID HCD Day
EXIT i, 5ET T -=uj |
Additional HPV Configuration Screen
HPV Configuration
FRSETHPM RSE Bar
PEETHPM 7250 Bar
EXIT i, SET T . | -

Additional HPV Configuration Screen

9.3.6 BGV Configuration Screens

BGV Configuration screens contain parameters that control
the BGV. Available parameters include setpoints, PID values,
calibration settings, and safety limits.

BGV Configuration
SptF  RcvPrsSpt Bar DERF  BGW _Der Sec
PEF BGYPro Bar CODERF BGWDer Sec
RSF BGV ofs Bar EMaxtt Maxto Do
INCF BGW_Img 5Sec Biin%e  Mino Yo
EXIT il SET W - -

BGV Configuration Screen
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1. Use the left and right arrows to switch between
screens. Use the up and down arrows to highlight the
desired parameter to change.

2. Select SET to activate the highlighted parameter (the
parameter will flash when it can be modified).

3. Use the up and down arrows to modify the value.

4. Select SET again to save.

5. Select EXIT to return to the Configuration menu
(“Configuration Menu”).

Additional BGV Configuration screens:

BGV Configuration
Fzil  OpenHPrs 9% _
] BCzlFrame Fram Hour
PZFsil PIF . ]
BCzlvalve MINV %
BCaT BCT Hour _
BCzlDirect CLOSE
BCslr BCD Craryr
ExIT il SET T -=uj -
Additional BGV Configuration Screen
BGV Configuration
HSpt  HPrsSpt Bar
LSpt | spt Bar
HSPA  HSPA  Bar
LoHy LFrsHy Bar
HiHy  hilky  Bar
EXIT il SET T -=f -

Additional BGV Configuration Screen

9.3.7 Heat Reclaim Configuration Screens

Heat Reclaim Configuration screens contain parameters
that control when the system enters and exits heat reclaim.

Heat Reclaim Configuration
HTRC1 HE_Ci v
HTRCZ HR_CZ v
HTRC3 HE_C3 Bar
HTRC4 HE_C4 Bar

Heat Reclaim Configuration
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1. Use the left and right arrows to switch between
screens. Use the up and down arrows to highlight the
desired parameter to change.

2. Select SET to activate the highlighted parameter (the
parameter will flash when it can be modified).

Use the up and down arrows to modify the value.
Select SET again to save.

5. Select EXIT to return to the Configuration menu
(“Configuration Menu”).

Additional Heat Reclaim Configuration screen:

Heat Reclaim Configuration
RSEFHE R5E Bar
FEEFHE 72580 Bar
HTRCL HRCL Min
HTRCT HRCT Min

Additional Heat Reclaim Configuration

9.4 Override Screens

Override screens are used to force the valve position
and bypass control logic. Each valve can be overridden
individually.

9.4.1 How To Access Override Screens

Access the list of available Override screens from the Main
Menu:

Main Menu  Jzn, 01 yesr MON
S 00 2 e 2 0D
O veridel
Configuration

alile. EHTER ™

Main Menu with Status Selected
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Highlight Override using the up and down arrows and select
ENTER.

The Override menu opens:

Ovemide
HPY Cwemice

BGY Ovemos

. EHTER ™

Override Menu
From this menu, any of the following screens can be
accessed: HPV Override and BGV Override.

9.4.2 HPV Override Screen

The HPV Override screen displays information including
temperature, pressure, and valve positioning.

HPV Overide &
Owemoe_Time Time Min
HPY Ot vl Lo
T1(CTS OFF) 3287.5C

F1 3276.5:Bar

oo o A e st e

HPV Override

1. Select SET to activate the highlighted parameter (the
parameter will flash when it can be modified).

Use the up and down arrows to modify the value.
Select SET again to save.

4. Select the lock to enable the override. Select unlock to
disable the override.

5. Select EXIT to return to the Override menu
(“Override Menu”).
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9.4.3 BGV Override Screen

BGV Override screen displays information including
pressure and valve positioning.

BGV Overmide =
Chwemice_ Time Time  Min
BGWY_Out vl Yo

P2 12765 Bar

NG O B 2 T —

BGV Override

1. Select SET to activate the highlighted parameter (the
parameter will flash when it can be modified).

Use the up and down arrows to modify the value.
Select SET again to save.

Select the lock to enable the override. Select unlock to
disable the override.

5. Select EXIT to return to the Override menu
("Override Menu”).
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10. High Pressure CO2 Parameters

Table 48: High Pressure CO2. Parameters

Supervisory

Controller
Parameter

Visograph
Parameter

Description

Default

Range

HPV Mode Stpt

HPV Mode Hyst

HPV Subcl Stpt
HPV RS-Temp
HPV PB-Temp

HPV DERT

HPV DDERT
HPV RS-Press
HPV PB-Press
HPVINCS

HPV DERP

PIDSMin
PIDSMax
PIDSBand
HPV Max %
HPV Min %
PGMax

PGMaxHy

SF Setpoint
SF Delay
TStc
PGMin

OPNS

NRHP

BGV SETPOINT
BGV PB

BGV RS
BGVINC

SptO

Hyo

SptS
RSBT
PBBT

DERT

DDERT
RSBP
PBBP
INCS

DERP

PIDSmin
PIDSmax
PIDSband
HMax
HMin
PGMAX

PGmaxHy

SFSpt
SFDly
TSte
PGMin

OPNS

NRHP

SptF
PBF
RSF
INCF
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HPV Setpoint to switch between Subcritical
and Transcritical

HPV Hysteresis when switching between
Subcritical and Transcritical

HPV Subcritical Setpoint
HPV Subcritical PID Band Offset
HPV Subcritical Proportional Band

HPV Subcritical PID Derivative Sampling
Time

HPV Subcritical PID Derivative Time

HPV Transcritical PID Band Offset

HPV Transcritical PID Proportional Band
HPV Subcritical PID Integral Sampling Time

HPV Transcritical PID Derivative Sampling
Time

HPV Minimum PID Step

HPV Maximum PID Step

HPV PID Step Band

HPV Maximum Valve Percent

HPV Minimum Valve Percent

HPV Maximum Pressure in Gas Cooler

HPV Hysteresis for Maximum Gas Cooler
Pressure Alarm

HPV High Pressure Safety Setpoint
HPV High Pressure Safety Exit Delay
HPV Slope X2 Point

Minimum Gas Cooler Setpoint

HPV Valve Position during Subcritical (- 1for
PID control)

HPV Pressure Value near High Pressure Cut
Out

BGV Setpoint
BGV PID Proportional Band
BGV PID Band Offset

BGV PID Integral Sampling Time

37

87

200
240

10
30
100

1450

50

1500

104
1035

1400

510
100

180

26.6t089

0to 36

010 180
0to 180
0to 180

0to 1000

0to 1000
0to 30
010500
010 500

0to 1000

0to 1000
0to 1000
0to 500
01to 500
010 500
0to 2000

0to 1000

010 2000
0to 1000
90to 105
010 2000

-1t0 100

010 2000

0to 3000

0 to 3000
-1450to 1450

0to 1000

Sec

Sec
PSI
PSI

Sec
Sec

Steps
Steps
PSI
%
%
PSI

PSI

PSI

Sec

PSI

%

PSI

PSI
PSI
PSI

Sec
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Table 48: High Pressure CO2 Parameters

Supervisory
Controller
Parameter

Visograph

Parameter

Description

Default

BGV DER

BGV DDER
BGV Max Open
BGV Min Open
Hi Press Stpt
HSPA

Hi Press Hyst
Low Press Stpt
Low Press Hyst

HPV Close Rate

HPV% OpFail- SC

HPV% OpFail- TC

HPV% OpFail- Lo
BGV% Open Fail
BGV% P2Fail
RefD

RefT

Al 1Config

Al 2 Config

Al 3 Config

Al 4 Config

Al 5 Config

Al 6 Config

Al 10ffset

Al 2 Offset

Al 3 Offset

Al 4 Offset

Al 5 Offset

Al 6 Offset
P1Xducer Low
P1Xducer High
P2 Xducer Low
P2 Xducer High

DERF
DDERF
BMax%
BMin%

HSpt

HSPA

HiHy

LSpt

LoHy

CR

SC

TC

Lo
Fail
P2Fail
RefD
RefT
Al01
AlO2
AlO3
AlO4
AlO5
AlO6
Al01_offset
Al02_offset
Al03_offset
Al04_offset
AlO5_offset
AlO6_offset
LowP1
HiP1
LowP2
HiP2
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BGV PID Derivative Sampling Time
BGV PID Derivative Time

BGV Maximum Valve Percent

BGV Minimum Valve Percent

High Pressure Setpoint

High Pressure Pre-Alarm Setpoint
High Pressure Hysteresis

Low Pressure Setpoint

Low Pressure Hysteresis

HPV Close Rate during Safety

HPV Percent during Subcritical with T1/
P1Sensor Failure

HPV Percent during Transcritical with T1/
P1Sensor Failure

HPV Percent during Low Pressure Safety
BGV Percent during High Pressure Safety
BGV Percent with P2 Sensor Failure
Pressure Differential for Ref Alarm
Time Delay for Ref Alarm

Analog Input 1Configuration
Analog Input 2 Configuration
Analog Input 3 Configuration
Analog Input 4 Configuration
Analog Input 5 Configuration
Analog Input 6 Configuration
Analog Input 10ffset

Analog Input 2 Offset

Analog Input 3 Offset

Analog Input 4 Offset

Analog Input 5 Offset

Analog Input 6 Offset

P1Low Value

P1High Value

P2 Low Value

P2 High Value

38

50

50

15
100

217

O O O O O O o o o o M~ N

2000

2000

0to 1000
0to 1000
0to 100
0to 100
0to 3000
0 to 3000
0to 3000
0 to 3000
0to 3000
010 600

0to 100

0to 100

0to 100
0to 100
0to 100
0 to 3000
0to 3000

-1000 to 1000
-1000 to 1000
-1000 to 1000
-1000 to 1000
-1000 to 1000
-1000 to 1000

-14to0 3000
-14t0 3000
-14t0 3000
-141t0 3000

Sec
Sec
%
%
PSI
PSI
PSI
PSI
PSI

Sec

%

%

%

%
PSI
Min

PSI
PSI
PSI
PSI
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Table 48: High Pressure CO2 Parameters

Supervisory Visoaraoh

Controller grap Description Default Range Unit
Parameter

Parameter

RL 1Config RLO1 Relay 1Configuration o | == | =
RL 2 Config RLO2 Relay 2 Configuration 0 e e
RL 3 Config RLO3 Relay 3 Configuration (O I S —
RL 4 Config RLO4 Relay 4 Configuration 0 e
RL 5 Config RLO5 Relay 5 Configuration 0o e
RL 6 Config RLO6 Relay 6 Configuration o T —
RL 7 Config RLO7 Relay 7 Configuration D | e | ==
RL 8 Config RLOS8 Relay 8 Configuration 0o
RL 1Polarity RLO1_pol Relay 1Polarity ® | == | ===
RL 2 Polarity RLO2_pol Relay 2 Polarity 0 e
RL 3 Polarity RLO3_pol Relay 3 Polarity ® | = | e
RL 4 Polarity RLO4_pol Relay 4 Polarity 0 e
RL 5 Polarity RLO5_pol Relay 5 Polarity (N (N
RL 6 Polarity RLO6_pol Relay 6 Polarity (o N
RL 7 Polarity RLO7_pol Relay 7 Polarity (© R [ [
RL 8 Polarity RLO8_pol Relay 8 Polarity 01—
Delay of Relay DlyR Relay Delay 0 0to0 30 Min
AO 1 Config AO01 Analog Output 1 Configuration 1 e
AO 2 Config AO02 Analog Output 2 Configuration 2 | e | e
AO 3 Config AO03 Analog Output 3 Configuration 0 e
AO 4 Config AO04 Analog Output 4 Configuration 0o e
Sensor Type Sensors Type Sensors Type 1
________ Temp uom ¥Iesr2% zrg?ugsplay Unit of Measure for
________ Press Lom Visograph Display Unit of Measure for
Pressure
-------- Baud Rate Modbus Baud Rate
———————— Modbus Addr Modbus Address
HPV Override Btn 2/Btn 3 HPV Override Enable 9 | —— | ——
HPV OvrdTime Override_Time HPV Override Duration 1 1t0 30 Min
BGV Override Btn 2/Btn 3 BGV Override Enable (N (N
BGV OvrdTime Override_Time BGV Override Duration 1 1t0 30 Min
Valves Type Type Valve Type 2 | e |
Val 1 Max Steps MaxS1 Valve 1 Maximum Steps (x10) 0 0to 800 10Steps
Val 1 Step Rate Rate1 Valve 1 Steps per Second 10 10 to 600 Steps/ Sec

026-1731 R9 High Pressure CO2 Controller Manual 39 ©2024 Copeland LP.



Table 48: High Pressure CO2 Parameters

Supervisory
Controller

Visograph

Parameter

Description

Default

Range

Parameter
Val 1 Peak Cur

Val 1 Hold Cur
Valve 2 XEV20D
Val 1 Overclose
Val 1 Min Steps
Val 2 Max Steps
Val 2 Step Rate
Val 2 Peak Cur
Val 2 Hold Cur
Valve 2 XEV20D
Val 2 Overclose
Val 2 Min Steps
DI 1 Config

DI 2 Config

DI 3 Config

DI 4 Config

DI 5 Config

DI 6 Config

DI 7 Config

DI 8 Config

DI 9 Config

DI 10 Config

DI 11 Config

DI 1 Polarity

DI 2 Polarity

DI 3 Polarity

DI 4 Polarity

DI 5 Polarity

DI 6 Polarity

DI 7 Polarity

DI 8 Polarity

DI 9 Polarity

DI 10 Polarity
DI 11 Polarity

PeakC1
HoldC1
Valve1
Extral
Min1
MaxS2
Rate2
PeakC2
HoldC2
Valve2
Extra2
Min2
DIO1
DI02
DIO3
Dlo4
DIO5
DIO6
DIO7
DIO8
DIO9
DI10o
DI11
DIO1_pol
DI02_pol
DIO3_pol
DI04 _pol
DIO5_pol
DI06_pol
DIO7 _pol
DI08_pol
DI09_pol
DI10_pol
DI11_pol
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Valve 1 Peak Current (x10)
Valve 1 Holding Current (x10)
Valve 1 Selection

Valve 1 Extra Steps

Valve 1 Minimum Step

Valve 2 Maximum Steps (x10)
Valve 2 Steps per Second
Valve 2 Peak Current (x10)
Valve 2 Holding Current (x10)
Valve 2 Selection

Valve 2 Extra Steps

Valve 2 Minimum Step

Digital Input 1 Configuration
Digital Input 2 Configuration
Digital Input 3 Configuration
Digital Input 4 Configuration
Digital Input 5 Configuration
Digital Input 6 Configuration
Digital Input 7 Configuration
Digital Input 8 Configuration
Digital Input 9 Configuration
Digital Input 10 Configuration
Digital Input 11 Configuration
Digital Input 1 Polarity

Digital Input 2 Polarity

Digital Input 3 Polarity

Digital Input 4 Polarity

Digital Input 5 Polarity

Digital Input 6 Polarity

Digital Input 7 Polarity

Digital Input 8 Polarity

Digital Input 9 Polarity

Digital Input 10 Polarity
Digital Input 11 Polarity

40

©O O O O 3 © o =- o o o

- O O O O O O O O o N O o

- O

0to 100
0to 100
110 500
0to 500
0to 800
10to 600
0to 100
0to 100
0to0
0to0
110 500

T10A
10A
Steps
Steps
10Steps
Steps/ Sec
10A
T10A
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Table 48: High Pressure CO2 Parameters

Supervisory

Controller
Parameter

Visograph
Parameter

Description

Range

HPV Cal Time

HPV Cal Day

BGV Cal Time

BGV Cal Day

HPV Cal T Frame

HPV Cal Val Min

HPV Cal Direct

BGV Cal T Frame

BGV Cal Val Min

BGV Cal Direct
HPMin

HPMinT

HPMinL

RSBTHPM

PBBTHPM

HTRC1

HTRC2

HTRC3

HTRC4

HTRCT
HTRCL

RSBPHR

PBBPHR

HCalT

HCalD

BCalT

BCalD

HCalFrame

HCalValve

HCalDirect

BCalFrame

BCalValve

BCalDirect
HPMin

HPMInT

HPMinL

RSBTHPM

PBBTHPM

HTRC1

HTRC2

HTRC3

HTRC4

HTRCT
HTRCL

RSBPHR

PBBPHR

026-1731 R9 High Pressure CO2 Controller Manual

Hour to initiate HPV Calibration
(Oto disable)

Day interval for HPV Calibration
(0 to disable)

Hour to initiate BGV Calibration
(Otodisable)

Day interval for BGV Calibration
(0to disable)

Time Frame before forcing HPV Calibration

HPV Target Percent before initiating
Calibration

HPV Calibration Direction
Time Frame before forcing BGV Calibration

BGV Target Percent before initiating
Calibration

BGV Calibration Direction
Gas Cooler Minimum Pressure

Delay before reacting to Gas Cooler
Minimum Pressure

Delay before exiting Gas Cooler Minimum
Pressure

HPV Subcritical PID Band Offset during Gas
Cooler Minimum Pressure

HPV Subcritical PID Proportional Band
during Gas Cooler Minimum Pressure

H-R Signal Input Starting point for Heat
Reclaim

H-R Signal Input Ending point for Heat
Reclaim

Pressure Setpoint at Starting point for Heat
Reclaim

Pressure Setpoint at Ending Point for Heat
Reclaim

Delay before entering Heat Reclaim
Delay before exiting Heat Reclaim

HPV Subcritical PID Band Offset during Heat
Reclaim

HPV Subcritical PID Proportional Band
during Heat Reclaim
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100

800

960

100

Oto24

0to7

0to24

0to7

0to12

0to 100

010 950

0to 30

-1450to 1450

0 to 3000

0to 655

0to 10

010 950

010950

010950

0to 30
0to 30

-1450 to 1450

0to 3000

PSI

PSI

=S|

PSI

Min

Min

PSI

PSI
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10.1 Dynamic Parameter Limits

Some parameters have a dynamic range (the min or max can change depending on the value of another parameter). If the
Minimum/Maximum Dynamic Limit contains a name, the range can be limited by the specified parameter’s value. Using
PIDSMin as an example, because PIDSMax is the Maximum Dynamic Limit, the value of PIDSMin cannot be set above the
value of PIDSMax.

Table 49: Dynamic Parameter Ranges

Supervisory Controller Visograph Parameter Range Minimum Maximum
Parameter grap 9 Dynamic Limit Dynamic Limit

PIDSMin PIDSMIN 1101000 s PIDSMax
PIDSMax PIDSmax 1to 1000 PIDSMin
HPV Max % HMax 0to 100 RV A o5 ——
HPV Min % HMin 0to 100 e HPV Max %
Hi Press Stpt HSpt 0 to 3000 HSPA+1T e
HSPA HSPA 0to 3000 Low Press Stpt Hi Press Stpt-1
Low Press Stpt LSpt 0t03000 e HSPA

P1 Xducer Low LowP1 14103000 e P1 Xducer High
P1 Xducer High HiP1 -1410 3000 P1XducerLow e
P2 Xducer Low LowP2 14103000 e P2 Xducer High
P2 Xducer High HiP2 -1410 3000 P2 Xducer Low e
HTRC1 HTRC1 01010 e HTRC?2
HTRC2 HTRC2 0to 10 HTRCT s
HTRC3 HTRC3 010 950 HPMIn
HTRC4 HTRC4 010 950 (R 21070 —
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11. XEV20D Setup and Network Connection

The XEV20D is a stepper valve driver that can drive a bipolar stepper valve or unipolar stepper valve. It is a dummy voltage
chopper constant current driver that will be controlled by the High Pressure CO, controller through a LAN communication
network. It can control the High Pressure Valve function and/or the Bypass Gas Valve function. For controlling the valve, the
user has the option to use this driver or use the 0-10 voltage output from the High Pressure CO, controller to another driver. If
this driver is preferred, please check the valve manufacturer’s technical specifications for the current ratings and verify if
the XEV20D can drive the valve. The XEV20D address will have to be set to 1 to communicate with the High Pressure CO:

controller.

A CAUTION

GND is Common (-), not earth ground. Do not earth ground this device.

ntur

CONTROL QUTPUTS

(GReLrg-;raI Alarm [&5] .@ mtﬁﬂ‘-

cantm:tur

Low Pressure
Alarm (RL2) ‘ blk

&m::ftw
High Pressure| o—o wht-
Alarm (RL2) (83 —blk

Contactor

Coil
Shutdown [e=a] a—wht:
(RL4) blk

Supply Voltage

Neutral ]

Supply

Voltage 24VAC

RELAY OUTPUTS
(40)C= Common

{41)C= Common
(42)RL1= General Alarm

{44)RL3= High Pressure
(45)RL4=Shutdown

& & O O®

(43)RL2= Low Pressure Alarm

+12vVdc
CONFIGURABLE  Additional

ANALOG Power
INPUTS
PB1

+6Vdc

Additional
1 Power

DI5 DI6

—2L [ I5]6]— ﬁpz‘ss

PB4

Common
Analog Inputs
(NTC, PTC, DIy

8

§ SHELD

Ground

BIK

22/2

PBC GND > |3

5538555558588 I—D—l—u'@@@[@@ oo
B | uj
(e (e R L e ] lﬁ s el
TrrereTees N e S|
MAX. LOAD: 5A(250Vac) SPST 52)A A\ o g
= T =
Alarm
iPro.SMALL XEV20D
ANALOG IPS200D| . 1
INRLTS —— | —30oker dfb”@l XEV20D \\
GND(-) o 576 . T 56 {E E” {JEr:;IwCennsn"‘l;n 1 ————
Additional Power: 1T H cmsuafﬁj ji ]
§Vdc and 12vde | — Do p—|i" I'Z_":il :E;! [@

[ Analog Inputs:

(0-20mA, 4-20mA,
0-1V, 0-5V,0-10V)
and Analog Outputs

22/3C
or Equivalent
Cable

Pressure
Sensors

Probe-1 and 4

H ﬂ;—-—'ggj ANALOG INPUTS

(2)Pb1 Temp Out Gas Cooler (T1) Temp

BELDEN #8771

(3)Pb2 Press Out Gas Cooler (P1) Pressure
(4)Pb3 Press Receiver (P2) Pressure

(10)Pb4 Temp Out Bypass Gas Cooler (T2) Temp

(14)GND= Ground

Terminal Block

Flow Controls CX series
(ELECTRONIC
STEPPER

o VALVE DRIVER)

: T = =
2 rTzrrarere) [O98) on v
3 {7[s[oliolt1lt2 [is] fis) iz

L o |

02# Py

DI1DI2DI3 DI4 DI5 DI6

R021]22]2324]25

DI7 DI8DI9 DI10DI11

02# Poig

Do Not Use! The Power Supply
Transformer from the iPro.Small or the
XEV20D. A separate power supply is
required for the Digital Inputs.

/—DIGITAL INPUTS(24Vac/dc)

(20)DI1= Reclaim Setpoint Shift (HTR) Digital
(21)DI2= Enable Digital

(22)DI3= Control Temp Selector (CTS) Digital
(31)Dl4= Ground

Neutral
White #18

24V Neutral Tronsformer

/_U Power

Supply

Black #18
Line Voltatge

24Vaoc Hot
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Remote Display

RELAY

Remove shleld wire—
From both ends

Display

E2E POWER INTERFACE BOARD

o

®®®®®®®®%®®®
ClJmu cyc
O —

0[41]424344 547454950 1
I l l L1
Ll—| Ll_I iy

MAX. LOAD: 5A(250Vac) SPST 5(2)a A\,

1

J

iPro.SMALL

IPS200D

PUEy U

| = SN

XEV20D

POWER
SUPPLY
24Vac or dc

24Vdo |

TR

e =
@ {LAN Bus Mmunlcalh%

Note:

USE AN ISOLATED
TRANSFORMER

FOR THE XEV20D
POWER SUPPLY

<D0 NOT SHARE POWER
WITH THE

ANALOG OUTPUTS OR
DIGITAL INPUTS>

Belden 8761
iPro. SMALL
E2E Controller [Te— High Pressure CO2 Controller i
T Yevmmzlr - a0
OS] | Fosmooms iPro. SMALL XEV20D
= N\ POWER = e e
= a 3 SUPPLY i = ok
MODBUS TERM. BLOCK m ﬂ
1000mw Gevce TERuNATED 24Vac or dc * * EFI *
112 Watt IEW PIN 537-2711
L Note: 1 # 1 4
s _ USE AN ISOLATED g 3 E 3
= Shield TRANSFORMER
Eartht_svound FOR THE IPro—-Small
(6-inches Max.) = POWER SUPPLY
(RS-485 Communication Connection) Zort Sround, <D0_NOT SHARE POWER (RS-485 Communication Connection)
Belden 8761 ANALOG OUTPUTS 0OR
DIGITAL_INPUTS) Belden 8761

High Pressure CO:z Device Wiring and Network Connection
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12. Stepper Valve Actuator Quick Reference Guide XEV20D

12.1 General Warnings

Please read the following safety precautions and warnings before using the instructions in this section:

This section should be kept near the controller for easy and quick reference.

The controller should not be used for purposes different from those described in this manual.
It cannot be used as a safety device.

Check the application limits before proceeding.

A CAUTION

SAFETY PRECAUTIONS AND WARNINGS!

Check that the supply voltage is correct before connecting the controller.

Do not expose to water or moisture: use the con- troller only within the operating limits and avoid sud- den
temperature changes with high atmospheric humidity to prevent condensation from forming.

Disconnect all electrical connections before performing any kind of maintenance.

Fit the probe where it is not accessible by the end user. The controller must not be opened.

In case of failure or faulty operation, send the controller back to the distributor with a detailed description of
the fault.

Verify the maximum current that can be applied to each relay (see Section “12.8 XEV20D Technical
Specifications”).

Ensure that the wires for probes, loads, and the power supply are separated and far enough from each other,
without crossing or intertwining.

In case of applications in industrial environments, the use of main filters (mod. FT1) in parallel with inductive
loads could be useful.

12.2 General Description 12.3 Absolute Maximum Power

XEV20D can drive a wide range of stepper valves. Indicated
in the following table are the maximum values of current

that the actuator can supply to the stepper wiring. Select the
correct transformer depending on the application seeing the
following table, for each kind of driving and functioning is
reported to the transformer to use.

XEV20D is a stepper valve actuator intended for bipolar
stepper valves or unipolar stepper valves. The XEV20D is
equipped with:

Two configurable valve outputs to drive bipolar or
unipolar valves.

Pb1/Pb2 configurable analog inputs:
gur 91npu NOTE: The electrical power absorption of the valve can be

NTC/PTC/Pt1000/CPC reaty .

. unrelated to refrigeration power of the valve. Before using
Pb3/Pb4 configurable analog inputs: the actuator, read the technical manual of the valve supplied
4to 20mA/0 to 5V/Pt1000

by the manufacturer and check the maximum current used

CAN Bus serial line to drive the valve to verify that they are lower than those

. o indicated below.
LAN to communicate with instrument of the same
series.
CONFIGURATION
ONE VALVE
DRIVING MODE Full _step
W | BIPOLAR VALVES | Current 0.9A max BiSE % max
- (4 wires) & TF20D for ;?I'.:;L(‘)’S"’e
9 Current 0.33A max
2 UNIPOLAR VALVES | Current 0.33A max otk il
= (5-8 wires) &£ TF20D £ TF20D
Valve Max Power
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12.4 Wiring Diagrams

12.4.1 One Valve Configuration

12.5 Valve Connections

The following table is a quick reference on the connection
mode for valves of different manufacturers:

f 5|1|3|2|4\

4 WIRES VALVES (BIPOLAR)

I
o Twid Tz
L VALVE ]
Address
uiu BSGEs CAN Bus
= (GND
1 [ 1
201121} 22
Elip.Switch
Pb1_ Pb3
| Pb2 | Pb4 &
112|1314]5]6
T 819101112
b Toby I
Suppiy |+12\.~' +5V
24V == Pbc GND LAN
HPV Status Screen

12.4.2 Two Valve Configuration

{ [5(1]|3]|2]4 5(113|2]|4
+112va1.1 Tz 12VLw1.J Cwa
L~ VALVE 1 I VALVE 2 ~——
Address
I CAN Bus

+ = GND
%Y B
Dip. Switch [ee) =&
Pbi_ Pb3
— | Pb2 | Pb4
1 3141516
\_ ? 8 EI 10111112

e
52:{’,".'3' be 26N0>" LN

Two Valve Configuration

026-1731 R9 High Pressure CO2 Controller Manual

Connection ALCO ALCO SPORLAN DANFOSS
numbering EX* EX5/6 SEI-SHE ETS
4 WHITE BLUE WHITE BLACK
2 YELLOW BROWN BLACK WHITE
3 BROWN BLACK RED RED
1 GREEN WHITE GREEN GREEN
5 — Common — — . ——
5-6 WIRES VALVES (UNIPOLAR)
fo SPORLAN | SAGINOMIYA
numbering
4 ORANGE ORANGE
2 RED RED
3 YELLOW YELLOW
1 BLACK BLACK
5—-Common GRAY GRAY

Valve Connections

Valve 1

= et Tt

5 Tt T

Valve 2

=fa

5l

A

[iél_qp

110mm

XEV20D

XEV20D
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12.6 Serial Line - LAN Bus

The device can communicate through LAN Bus serial line only when the address is set correctly. The addressing is made
through the dipswitch called Address as shown below. The XEV20D address will have to be set to 1 to communicate with the

High Pressure CO, controller.
T!ﬁ! 1333 zz!

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8
356 (5 G G G
bkl kil ifkb] iekdd EeAd] biAR] kb
No9 No.10 No.1 No.12 No.13 No.14 No.15 No. 0
The address is set in binary mode.
Every selector has a different weight,
in this figure, the address is:
1x1=1
2x0=0
4x1=4
8x1=8
T 1+4+8=13
XEV20D
12.7 LED Descriptions
The following table contains LED functions:
LED MODE MEANING
PWR ON On Tells that the model is powered cormrectly
ALARM On Tells that an alarm is present
TX/RX Blinking CAN Bus or LAN activity, communication actived
TX/RX On No link

OPEN V1 Blinking Valve 1 Is opening

OPEN V1 On Valve 1 completely opened

CLOSE W1 Blinking Valve 1 is closing

CLOSE V1 On Valve 1 completely closed

OPEN V2 Blinking Valve 2 is opening

OPEN V2 On Valve 2 completely opened

CLOSE V2 Blinking Valve 2 is closing

CLOSE V2 On Valve 2 completely closed

LED Functions
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12.8 XEV20D Technical Specifications

Table 50: XEV20D Technical Specifications

Case 4 DIN

Disconnectable Terminal Block:
Connectors o i
2.5 mm2 for valve outputs and minifit connector for low voltage section

Power Supply 24VAC/DC Absorption: 40VA max

2 configurable as NTC/PTC/Pt1000

Probe Inputs

2 configurable as NTC/PTC/Pt1000/4 to 20mA/to 5V
Valve Outputs Refer to the “Valve Max Power” table illustration
Serial Connection CAN Bus and LAN for iCHILL200CX

Data Storing On non-volatile flash memory (EEPROM)

1B; Pollution Grade: 2
Software Class: A

Kind of Action

2500V;

Rated Impulse Voltage
Overvoltage Category: Il

-10°C to 60°C (14°F to 140°F)

Operating Temperature
Storage Temperature: -30°C to 85°C (-22°F to 185°F)

Relative Humidity 20% to 85% (non-condensing)

PTC probe: -50°C to150°C (-58°F to 302°F)

NTC probe: -40°C to110°C (-40°F to 230°F)

Pt1000 probe: -50°C to100°C (-58°F to 212°F)

Pressure transducer: -1.0 Bar to 50.0 Bar (-14.5 PS| to 725 PSI)

Measuring and Regulation Range

Resolution 0.1°C or 1°F; Accuracy@ 25°C: +0.1°C +1 digit
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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. ©2024 Copeland is a trademark of Copeland LP.
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