USER MANUAL

XEV22D

Driver for Stepper Electronic Expansion Valves Release 1.5

COPELAND



Copeland

1065 Big Shanty Road NW, Suite 100
Kennesaw, GA 30144 USA
770-425-2724 - 1-800-829-2724

www.copeland.com
Email: ColdChain.TechnicalServices@copeland.com


https://www.copeland.com/en-us
mailto:ColdChain.TechnicalServices@copeland.com

TABLE OF CONTENTS

1 GENERAL WARNING 1
2 GENERAL DESCRIPTION.....uccieietiteierieeresnesnesessssssessesssessssassassssnsssssssassessssssssssssssssssssasssssssssssssssssssssssassssnssns 2
2.1 Ordering Code 2
3 PROBES RELATED TO THE XEV22D .....uioieevereeneeeerennesneneseseessssessesssssssesssssssssssssssssssssssesssssssssssssssssssssssens 3
3.1 Pressure Transducers
3.2 Pipe Mounting Temperature Probe
4 CONNECTIONS ......coeeeeeerereesasesessssssessssssssssssssssessssssesssssssssssssasssssssssssssssssssssssssssssssssssssessssssessssssessssssasssnsss 4
4.1 Wiring Connections 4
4.2 Wiring Guidelines 6
4.3 Temperature Probe Mounting 6
4.4 Probe Connection 7
44,71 GENETAL WAITINGS ...couvvnrevaeesiesseesasssusse s ssssss s sss st sssssssssesssssssessssasssasssasssasssesssssssssssssssssssssssssssssssssssssssnsssnsssss sass s s s sassesssesssssssssssssssssssassss 7
4.5 Configurable Digital Input Connection
4.6 Supply Connection
2.8.1 POWET SUPPLY ....ovureereeerreereeasseassessessssssssssss s ssssssssssssssssssssssssssesssessssesssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssn sasn sasnsssnsasnssssssensesssenssesssessssnsssnssss 8
4.7 Valve Configuration
4.7.1 Before Connecting the Valve 8
4.7.2 MANUAL SEHING Of VALVE ...t ess s ssss s st ssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssn sesn sesnsesn sasn sassssensens st senssessssnsssnsssn 9
4.8 Valve Connection 10
4.8.1 Terminals for Valve Connection 10
4.9 Use of Extra Step During Closing Phase (ESt Parameter) 12
4.10 EX3 Solenoid Valve Connection 12
4.10.1 Solenoid Valve Connection 12
4.10.2 VAC Coil Direct Connection 12
4,710.3 TranSTOIMET CONNECTION....ccurieurereeseersssesssssessssssssssssssssssssssssssssssssesssssssssss s sesssssssssssssssssssssssssssssssssssessssss esessessassssassssssssssssssssssssssssssssssssses 13
4.11 Absolute Maximum Power 13
4.12 RS485 Serial Line 13
4.13 Connection of XEC Supercap (Back Up Battery) 13
5 MOUNTING AND POWERING .....ccooiieirieriieniinesncsssncssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssnssnss 14
5.1 Installation 14
5.2 Powering the XEV22D 15
5.2.17 ChOOSING TIANSTOIMIET SIZES ....cuvvurresreesrieseeiseeeseesssesssasssssssasssssssssssessss s ssssssssssssssssssessssssssssssssssesssesssesssesssessssssssssssssssssssssssssssssssssssssssssssssssnses 15
5.2.2 XEV22D Power Wiring 15
5.2.3 Wire Type and Maximum Distances 15
5.3 Wiring Connection to Site Supervisor 16
6 FRONT PANEL 17
6.1 Keysand Functions 17
6.2 XEV22D LEDS 17

026-1206 R9 XEV22D User Manual

©2024 Copeland LP.



TABLE OF CONTENTS

7 USER INTERFAQGE ... eeeeeeeeeceeteeeceessessesssessessesssssessessessessesssssessesssssesssessessessessessessessessessesssssessessssssessensn 18
7.1 Fast Access Menu (During Regulation) 18
7.2 To View the Setpoint 18
7.3 To Modify the Setpoint 18
7.4 To Enter Pr1 Parameters List 18
7.5 To Enter Pr2 Parameters List 18
7.6 To Modify the Parameters Value 19
7.7 How to Assign a MODBUS Address 19
8 PARAMETERS....... e erteeeterecteeeesteseessessessessessesssessessensssssssessessassessessessssasssesseesssssessessassansansesssenesssessessenasnns 20
O DIGITAL INPUTS ... eeeeereeeetesteseessessecsessesseessessessessessessessessessessessessasssssssssessessessessessensessessessasssessesssssessessensen 27
10 FORCED OPENING 27
11 ELECTRICAL CONNECTIONS ... eeeeecerteeeeseneeeesessessessesessesssssssssessessesssssessessessesssssessessssssssesssesassns 27
12 HOW TO USE THE HOT KEY ..uuoieieeeceerenreeeecrerseseesessesessessessssessessesssssssesessessssessesssssssssssssssssssssssssssssssesasses 27
12.1 How to Program a Hot Key From the Controller (Upload) 27
12.2 How to Program the Controller Using a Hot Key (Download) 27
13 DISPLAY MESSAGES........ocooieereerenrenenenreteessessessesssssssssesssssssesssssssssssssssssssssssesssnsssesssssssssssssssssssssssesasnasses 28
13.1 Alarm Recovery 28
T4 TECHNICAL DATA e eeeeeetertecesaessesssessessessessessessessessessessessessssssessessessessessessessessessessesssssesssessessessessesasnss 29
15 E2 MODBUS NETWORK WIRING.......ccteirtereererrereeeesessssessessssessessessssessesesssssssessesssssssssssssssessesssssssssessessses 30
16 MODBUS NETWORKING TO E2S ....cueeeeeeeereereerreneesneeseseessessessessessessessessessessssssssassasssessessessessesssssessassans 31
16.1 COM Port Associations - E2 Versions 3.xx and Below 31
16.2 COM Port Associations - E2 Versions 4.2 and Above 31
16.3 E2 Setup of Devices 32
16.3.1 Set Up Network Ports 32
T16.3.2 A GNA CONNECT TNE DEVICE ...ceuceeeeeeeeeeseeneeeseiisceisesssesisesissssss s sass s ssss sasssssssssss s st st sssatsesssssssestseatss044 00404004004 set1s b bbbt ae b sen 32
16.4 Wiring Types 33
16.5 MODBUS Termination Blocks 34
17 STANDARD VALUES ... oeeeetetereereetertecsesseesssssessssssssessessesssssessesssssessessesssssssssessessessessensessessenssssesssssasses 35
APPENDIX A- ALTERNATE MODBUS COM WIRING METHOD ... eeereeteneeneeeesnecesnesseeseeseesesnes 38
026-1206 R9 XEV22D User Manual iv ©2024 Copeland LP.



1 General Warning

Please read the following safety precautions and warnings before using this manual:

- This manual is part of the product and should be kept near the controller for easy and quick reference.

- The instrument shall not be used for purposes different from those described hereunder. It cannot be used as a
safety device.

- Check the application limits before proceeding.

- Copeland reserves the right to change the composition of its products, even without notice, ensuring the same and
unchanged functionality.

A\ CAUTION

SAFETY PRECAUTIONS AND WARNINGS!
- Check that the supply voltage is correct before connecting the instrument.

- Do not expose to water or moisture: use the controller only within the operating limits and avoid sudden
temperature changes with high atmospheric humidity to prevent formation of condensation.

- 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.

A CAUTION . incaseoffailure or faulty operation, send the instrument back to the distributor or to Copeland (see address) with
a detailed description of the fault.

- Consider the maximum current that can be applied to each relay (see Technical Data).

- 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 (our mod. FT1) in parallel with inductive
loads could be useful.
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2  General Description

The XEV22D controller is capable of driving a wide variety of stepper electronic expansion valves. XEV22D regulates the
superheat (SH) of the fluid that runs into refrigerating unit in order to obtain optimized performance and functioning of the
evaporator independent by climatic or load conditions.

XEV22D modules are equipped with two (2) probe inputs, one for a 4 to 20mA or 0 to 5V pressure transducer and another one
fora NTC-EU, NTC-US or Pt100 temperature probe.

The LAN connection transmits the pressure signal to other XEV modules; this allows the use of only one pressure transducer in
multiplexed cabinet applications. There are also two (2) configurable digital inputs, the first one is free of voltage and the other
one is at high voltage in order to simplify connections with cooling request signal.

With the integrated display, it is possible to see the superheat (SH) value, the degree of valve opening or the probe values; the
local keyboard allows programming the instrument without any other devices.

An RS485 serial link connects the XEV22D to Copeland monitoring and supervising systems.

2.1 Ordering Code

Table 2-1 - Product Ordering Code

XEV22D-1COFOB
XEV22D XOJFGAESG3NA-000 3188001
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3 Probes Related to the XEVV22D

3.1 Pressure Transducers

Table 3-1 - Pressure Transducer Probes

PPO7 2.0 meters -0.5to 7bar BEO09302 00
PP11 2.0 meters -0.5to 11bar BE009302 07
PP30 2.0 meters 0 to 30bar BEO09302 04

3.2 Pipe Mounting Temperature Probe

The NP4-67 (NTC sensor) or PMP4-67 (PT1000 sensor) temperature probe can be used in the suction line to monitor the
evaporator/heat exchanger outlet temperature. See Figure 3-1 for Pipe Mounting Temperature Probe.

NP4-67 - Code BN609001 52

o 1.5 meters NTC probe

o Measurementrange: -40 to 230°F/-40to 110°C
o  Cable 1.5 meters

PMP4-67 - Code BZ609001 53

o 1.5 meters Pt1000 probe

o Measurementrange: -94 to 230°F/-70to 110°C
o Cable 1.5 meters

Copper Contact Point

_"\‘

Figure 3-1 - Pipe Mounting Temperature Probe
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4 Connections

The controller is provided with pluggable screw terminal block to connect cables with a cross section up to 2.5mm?2.
Heat-resistant cables have to be used. Before connecting cables, make sure the power supply complies with the controller’s
requirements. Separate the probe cables from the power supply cables, outputs, and power connection.

- Do not exceed the maximum allowable current on each relay.

- In case of heavier loads, use a suitable external relay.

- Before connecting the cables make sure the power supply complies with the controller's requirements.
- Separate the probe cables from the power supply cables, outputs, and power connections.

A\ CAUTION

4.1 Wiring Connections

The superheat regulation is performed only when the cooling digital input is enabled. Figure 4-1 shows how the device takes
the request of cooling:

HOL®

Compressor

output Digital input
configured as
CCL

Figure 4-1 - How XEV22D Acts on Cooling Request

See Figure 4-2 for wiring. The “First Level” indicates the connections on the floor of the 4-DIN module and “Second Level”
indicates the connections on the first floor that are only for the stepper motor of the valve and for the Hot Key.

DI2 Povwer Supply
RS485 nec. ¢ no. 110/230Vac 24Vac
|= [ || N L

4
([112] [4]5]e] [8]s] [11]12])

L/ ]

8(3A
VALVE )
412[3[1[5]  porey
[ T KB1-PRG
W2 W1 +2v
\13 |14 ]15 16 [17] 18] 19] 20] 21] Y,

g'. o

1ol
il

2 | Repestr Liputt;-zomtvn-ii"v'dJ

Figure 4-2- XEV22D Wiring Connections
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RELAY OUT
250V~ B(3)A
NC € NO

Digital

68 860 06 0
lill EEIE  EE [E

L Relay J 24V

%"? Battery (Optional)

XEV
|

PRB AEJ;&U

=

W1 +12

Ellﬁl fesees]
@é 560 HOT KEY

'IE-

5 5 8 2 3 5
00000000 -

Temp sensor \U/ Brown White 4.20mA

--’ | . o
P1 rm ; }{ | ‘ / PP models 'Illi':':
DI1 |_/ | | Ed -

pressure
repeater P2 Pressure Sensor

Figure 4-3- XEV22D Release 1.5 Wiring Connections
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4.2 Wiring Guidelines

Table 4-1 - Wiring Guidelines

DEVICE TYPE COPELAND

ANALOG TEMP SENSOR
DIGITAL INPUT

RS485 NETWORK

PRESSURE TRANSDUCER

*STEPPER VALVE

POWER LOADS AND VALVE

4.3 Temperature Probe Mounting

BELDEN #8761 #22-2 SHIELDED
Copeland P/N 035-0002

BELDEN #8761 #22-2 SHIELDED
Copeland P/N 035-0002
BELDEN #8641 #24-2 SHIELDED
Copeland P/N 135-8641

**BELDEN #8771 #22-3 SHIELDED

Copeland P/N 135-8771

**#8771 for alternate 600v rated wire use BELDEN #8618 16
AWG

Use valve manufacturer's harness with a maximum length not to
exceed 30 feet (10 meters).

Allow a maximum wire size of 14 AWG (2 mm?).

Advised temperature probe placement is illustrated in Figure 4-4. Between 0 and 180 inclination degrees respect to horizontal

pipe section.

180°

Oo

Temperature
Probe

Figure 4-4 - Temperature Probe Placement

026-1206 R9 XEV22D User Manual
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4.4 Probe Connection

44.1 General Warnings

Pressure probe (4-20mA or ratiometric) - If using terminal ends, there should have no bare or exposed parts that could
cause short circuiting or noise disturbance at high frequencies. To minimize the induced disturbances, use shielded cables

with the shield connected to earth.

PPO7 PP11, PP30, 4 to 20mA pressure
transducers:
Set parameter tPP = 420.

Connect:
Brown wire (+) to terminal 19;
White wire (-) to terminal 20

[— 420mA10-6V—,

5V 41 e
[ 19 29 £

L= =~ — = — N

SN w—

—T—
Brown White

4..20mA
| | / PP models :’
~,

P2 Pressure Sensor

PPR15 PPR30 Ratiometric transducers
(0.5to 4.5Vvdc)
Set parameter tPP = 5U

Connect:

Brown wire (+) to terminal 18;
White wire (in) to terminal 20;
Green wire (gnd) to terminal 21

[— &20mA/ 0-6V—

e
000
T

Brown White Green

0-5Vdc
‘ | | -1 PPR models :1

-,

P2 Pressure Sensor

Temperature probe:
Set parameter

ttE = NTC: (NTC 10K) or
ttE = Pt1: (Pt1000) or

ttE = nCP: (NTC-US 10K)

Connect to terminals 13-14

Table 4-2 - Probe Connection Guidelines
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4.5 Configurable Digital Input Connection

The superheat regulation is performed only when the cooling digital input is enabled. It is possible to enable the SH regulation
via:

Digitalinput 1, free voltage contact - Use the terminals (14-15), set the parameter i1F = CCL, and polarity parameter = i1P.

Digital input 2 (8-9), main voltage contact - Use the terminals (8-9), set the parameter, i2F = CCL, and
polarity parameter = i1P.

Usually the digital input is connected to a thermostat or an activation contact.

T=Thermostat (or activation contact)

V= Stepper valve (mono or bipolar)

P1= Temperature sensor (PT1000 o NTC or NTC-US)
P2= Pressure transducer 4.20mA or ratiometric (0-5vVdc).

Table 4-3 - Digital Input Connection

4.6 Supply Connection

4.6.1 Power supply

XEV22D is powered at 24VAC/DC. Use Class 2 transformer with at least 20VA as the TF20D. Connect transformer to terminals
11-12.

4.7 Valve Configuration

4.7.1 Before Connecting the Valve

- Always connect or disconnect the valve when the controller is not powered.
- Configure the valve on the XEV22D before connecting the valve.

A\ CAUTION

1. To avoid any possible problems, configure the driver by making the correct changes on the parameters.

2. The max distance between an XM controller and a valve must not exceed to 10 m. To avoid possible problems, use only
shielded cables with section greater than or equal to 0.325 mm? (AWG22).
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3. Select the kind of motor (tEU parameter) and check if the valve is present in Table 4-4 below:

Table 4-4 - tEP Parameter Table

I- . .

Version Version Version Version
1.1 1.5 1.1 1.5

Danfoss ETS-25/50
2 Danfoss ETS-100 10 353 10 10 300 bP FUL
3  Danfoss ETS-250/ 400 11 381 10 10 300 bP FUL
4  Sporlan SEI0.5-11 0 159 12 16 0 5 200 bP FUL
5 Sporlan SER 1.5-20 0 159 12 0 ) 200 bP FUL
6  Sporlan SEI 30 0 319 16 0 5 200 bP FUL
7  Sporlan SER(l) G,J,K 0 250 12 0 5 200 bP FUL
8 Sporlan SEI 50 0 638 12 16 0 5 200 bP FUL
9  Sporlan SEH(I) 100 0 638 12 16 0 5 200 bP FUL
10  Sporlan SEH(I) 175 0 638 12 16 0 5 200 bP FUL
11 Copeland EX4-EX5- EX6 5 75 50 10 500 bP FUL
12  Copeland EX7 10 160 75 25 500 bP FUL
13  Copeland EX8 500 10 260 80 50 500 bP FUL
14  Copeland EX3 4 33 0 0 50 ub HAF

If you can locate the value in the table, select the value through the tEP parameter. This way, you can be sure of the correct
configuration (refer to Table 4-4).

Liability Limitation - All the pre-sets have been done according to the documentation available when the XEV22D has been
released, see below reference:

« Danfoss:
o DKRCC.PD.VD1.C6.02 /520H8021 @ Danfoss A/ S (AC-MCI/ sw), 2014-07

« Sporlan:
o 92008/ Bulletin 100-20
o RACE Catalogue 100-20-3 EDEV-2/UK - 02/2013

+ Copeland:
o FC-TD/ EX4-8 July 2008

In any case, for each valve the only reference is given by the manual released by the manufacturer together with the valve.
Copeland is not responsible for any changes made by the manufacturer and reported on the manufacturer manual.

4.7.2 Manual Setting of Valve

To set the valve manually, procedures are as follows:

a. SettEP=0.
b. Then set the following parameters according to the valve manual: LSt, USt, Sr, CPP, and CHd.

026-1206 R9 XEV22D User Manual 9 ©2024 Copeland LP.



4.8 Valve Connection

48.1 Terminals for Valve Connection

Upper Level
4f2]3]1]5
L ] 1 ] I
W2 W1 +12V= BOERER

Figure 4-5 - Valve Connection Terminal

Regarding the connections, use Table 4-5 for a quick reference on the connection mode for valves of different manufacturers.
In any case, the unique valid reference has to e considered the data sheet made by manufacturer of the valve.

Table 4-5 - 4-Wire Valves (Bipolar)

Connection Numbering ALCO EX* SPORLAN SEI-SEH DANFOSSETS

4 BLUE WHITE BLACK
2 BROWN BLACK WHITE
3 BLACK RED RED

1 WHITE GREEN GREEN

Table 4-6 - 5 to 6 Wire Valves (Unipolar)

Connection Numbering COPELAND EX3 SPORLAN SAGINOMIYA

WHITE ORANGE ORANGE
2 BROWN RED RED
3 BLACK YELLOW YELLOW
1 BLUE BLACK BLACK
5-Common GRAY GRAY GRAY

- Always connect or disconnect the valve when the controller is not powered.
- Configure the valve on the XEV22D before connecting the valve.

A\ CAUTION
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Itis highly recommended that the maximum distance of the
stepper valve harness length between the valve and the
XEV22D controller must not exceed 30 feet (10 meters).

If the valve harness length must be extended beyond 30 feet
(10 meters), Copeland provides an Inductor Extender
(P/N 335-3500) for use with Sporlan Valves ONLY.

The Inductor Extender (P/N 335-3500) is ONLY for use with
Sporlan Bipolar 4-wire stepper valves with 100 ohm or 75
ohm phase resistance.

When using the Inductor Extender, the XEV22D controller
"CPP" parameter setting MUST be less than 20; otherwise the
Valve, Controller, and/or Inductor Extender will be damaged
or have its life expectancy drastically shortened.

Refer to Table 4-4 for the list of the XEV series controller
supported Sporlan Stepper valves. The Inductor Extender
can ONLY be used with Sporlan Bipolar Stepper valves that
have a setting of 16 or 12 in the “CPP” column.

The recommended CPP parameter should NOT be increased
to create AC voltage at the valve, if the valve harmness length is
over 30 feet, an Inductor Extender MUST be added into the 4-
wire valve harness.

When using the Inductor Extender (P/N 335-3500), any
stepper valve harness extensions MUST not exceed 170 feet
total length.

Use 14 AWG wire for valve harness extensions in conduit. If
the valve harness extension is not in conduit, use 16 AWG or
14 AWG shielded cable with the shield terminated to an earth
grounded chassis. For valve harness extensions over 100
feet, 14 AWG shielded cable is recommended.

Using an AC volt meter to measure voltage at the Valve will
not produce accurate results with a voltage chopper
constant current stepper valve drivers as used in XEV22D
controllers.

Instead, an AC current meter can be used to measure valve
milliamps as a field verification method.

If the current measurement using the method described
below is less than the recommended value by more than
20%, the CPP parameter may be increased by up to 2

(12to 14 or 16 to 18). The CPP parameter MUST be less than
20 when using the Inductor Extender (P/N 335-3500).

For a CPP parameter of 12, the measured current should be
near 120 mA AC, for a CPP setting of 16, the measured
current should be near 160 mA AC.

026-1206 R9 XEV22D User Manual

Below is a description of using an AC current meter to test a
stepper valve:

Using an AC Volt meter to measure the voltage across a
stepper valve will not produce accurate results if the valve is
driven by a voltage chopper constant current valve driver.
XEV controllers use a voltage chopper constant current
stepper valve driver.

The stepper valve voltage can be checked by using anin-line
True RMS AC current meter. The AC current meter will
produce a more accurate reading than AC voltage due to the
valve drive switching the voltage to the valve on and off at a
frequency much higher than a voltmeter can read. The
voltage chopper constant current valve driver maintains a
constant AC current through the valve while the valve is
moving, which makes an AC mA meter ideal to test the valve.
The current can be read in each of the stepper valves two
windings/phases. Due to the fact that current unlike voltage is
the same at any point in a wire, the current test can be
performed at the XEV22D controller or at the valve, and will
have the same results. It is no longer necessary to take apart
the case or get on a lift to access the valve, the in-line current
test can be performed at the most convenient location.

An AC clamp meter will not have enough resolution to read
the stepper valve milliamps.

If the current meter used is not a True RMS meter, the
readings will be approximately 10% higher due to the stepper
drive producing square waves and not sin waves.

1. Power down the XEV22D controller.

2. Disconnect the Sporlan valve white wire from the
XEV22D controller.

3. Connect the meter red lead from the meter 10A terminal
to the Sporlan valve white wire.

4. Connect the meter black lead from the meter COM
terminal to the XEV22D controller where the Sporlan
white wire was removed.

Change the meter dial selector to AC amps (~A).

Note the mA terminal on the meter. It should be labeled
400 mA or 300 mA.

Power up the XEV22D controller.

Cycle the valve and verify the meter AC amp reading is
less than 0.3A.

0.3Ais 300mA,; if the AC amp reading in
step 8 was above your meters mA terminal
label: STOP and check. DO NOT proceed or
your meter will be damaged.

A\ CAUTION
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1. If step 8 reading was less than 0.3A, power down the
XEV22D and move the meter red lead from the meter
10A terminal to the meter 400 mA or 300mA terminal.

2. Ifthe meter dial selector has an AC mA selection (~mA),
change to the AC mA selection.

Power up the XEV22D controller.

Cycle the valve and record the maximum constant meter
AC mA reading.

5. The mA reading should be within 20% of the Phase
current CPP setting.

6. The valve voltage can be calculated by multiplying the
mA reading by the valve coil resistance. For example: 102
mA x 100 ohm valve coil = 10.2V. 150mA x 75 ohm valve
coil = 11.25V.

The 2nd valve coil current/voltage can be tested by repeating
the above procedure on the Sporlan valve Green wire and
XEV22D controller.

The in-line AC mA meter is also compatible with the constant
voltage stepper valve drivers used in the MultiFlex ESR,
CC100, and CCB.

4.9 Use of Extra Step During Closing
Phase (ESt Parameter)

With tEP different from zero, the ESt parameter is forced to
zero.

To set the extra steps during the closing phase, perform the
following procedure:

a. Verify if the valve is present in the pre-set valve table.

Verify in the valve manufacturer's datasheet if the
features of the valve correspond to the values
reported in our table.

c. Usethe tEP parameter to pre-set all the parameters
related to the valve.

Set the parameter tEP = 0.
e. Setthe number of extra steps by the ESt parameter.

The value setin the parameter ESt is multiplied
by 10; thus, with ESt = 2, the driver will perform
20 extra steps.

NOTE

026-1206 R9 XEV22D User Manual

4,10 EX3 Solenoid Valve Connection

4,10.1 Solenoid Valve Connection

The positive shut-off function eliminate the necessity of
having a separate solenoid valve or any external energy
storage device such as battery or super-cap boards.

Figure 4-6 - Solenoid Valve Connection

Pin Connections:

Pin 1. Line - Power Supply
Pin 2. Neutral
Pin 3. Not Used

Pin 4. Ground

4.10.2 VAC Coil Direct Connection

Figure 4-7 shows the direct connection of the VAC coil to the
main power supply.

2vec
230vec RS485 nc ¢ Ao bR Power Supply
Power & - | ) | i1 T
Sewy fT12] [4]5]6] [8]9] [11]12))
/o]
XEV22D
41213|1|5
LE' LFJ 1V gg
Ive
\_13[14 15 16 [17]/18/19 20/ 21] y,
£ & -luwl.'I_l»*:y\f:rll-lz""“:1 [J
]
E Repeater mbmg:

Figure 4-7 - VAC Coil (230 and 115 VAC)
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EX3 Models with 115VAC coil requires
T165VAC supply.

NOTE

4.10.3 Transformer Connection

With EX3 coil at 24VAC, a 40VA transformer must be used like
FTF40D. Any transformer with lower capacity can damage
the valve or the controller.

Supply
230Vvac

TF40D

24vac
Supply

\_13[14]15 16 [17[18[19]20]21
= e +12ve=in

§ L5 b et

= Repeater " input 4+20mAN=+5V

Figure 4-8 - Transformer Connection (24VAC Coil)

4.11 Absolute Maximum Power

The XEV22D controller is capable of driving a wide range of
stepper valves, listed in Table 4-7 are the maximum values of
current that the actuator can supply to the stepper wiring. Use
the TF20D transformer.

The electrical power absorption of the valve
can be unrelated to refrigeration power that
the valve has. Before using the actuator, read
the technical manual of the valve supplied by
the manufacturer and check the maximum
current used to drive the valve to verify that
they are lower than indicated below in

Table 4-7.
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4.12 RS485 Serial Line

Allmodels can be connected to the monitoring and
supervising system XWEB3000. If Mod = StD, the standard
MODBUS-RTU protocol is used; if Mod = AdU, the custom
XWEB library is required. This last configuration makes it
possible to use the same serial address of the thermostat that
gives the cooling request to XEV. In this way, it is possible to
reduce the number of addresses used.

4.13 Connection of XEC Supercap
(Back Up Battery)

XEC Supercap is designed to be used with controllers
(XMB78D, XEV, IEV, and others) to close the stepper valve in
case of power failure.

Table 4-7 - XEC Supercap Wiring

XEV22D

Terminal 31 (+)

XEC
Terminal 4 (12 VDC)

Terminal 30 (gnd) Terminal 3 (gnd)

IMPORTANT: XEC Supercap and XEV22D
must be powered by two different
transformers. The failure of the observance of
this rule may result in damage to the XEC
Supercap and/or the connected XEV22D.
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5  Mounting and Powering

The XEV22D is usually mounted by the Refrigeration equipment manufacturer. Therefore, the installer need only make the
necessary connections between the boards and the site controller(s).

In some instances, an installer may be required to mount the XEV22D. There are no restrictions on the location of the XEV22D;
however, the controller should be mounted in a location protected from moisture. Typically, mounting inside the electrical
control panel of a package unit is acceptable.

5.1 Installation

The XEV22D uses a DIN mount installation.

117.5 mm

45 mm
70 mm

110 mm

Figure 5-1 - DIN Mounting

Table 5-1- XEV22D Enclosure Specification

Mount
\VEICIE

Self-extinguishing

Comparative Tracking Index (CTI)

Color

026-1206 R9 XEV22D User Manual

On a DIN rail (EN 50022, DIN 43880) Fastened with screws via the removable plastic flaps
PC-ABS Thermoplastic
VO (UL94)
300V

Gray
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5.2 Powering the XEV22D

Copeland supplies a wide variety of 24VAC transformers with
varying sizes without center taps. Table 5-2 shows the
transformer sizes and are non center-tapped.

5.2.1 Choosing Transformer Sizes

The transformer used to power the XEV22D should have at
least a 20VA rating. The XEV22D should not share a
transformer with any other devices.

Table 5-2- Transformer Compatible with XEV22D

Transformer . )

640-0040 50VA 110/208/220 VAC
640-0041 50VA 110 VAC
640-0042 50VA 220 VAC

5.2.2 XEV22D Power Wiring

The XEV22D can be powered by one of the 50VA non-center-
tapped transformers listed in Table 5-2.

Neither si fth n houl nnected t

round. Al notconnectth nter tap (if provi nth
transformer) to ground. The entirt ndary of th
transformer shoul isolated from any groun

5.2.3 Wire Type and Maximum Distances

Two-conductor non-shielded cables are the recommended
wire for connecting the transformer to the XEV22D, see
Table 5-3 for power wiring types. Shielded cable should not
be used for power wiring. The center tap should be left
disconnected, if present on the transformer.

Table 5-3- Power Wiring Types

Power Wiring Types

14 AWG Belden 9495

18 AWG Belden 9495

The wire length from the transformer determines the type
wire gauge used. In most cases, the distance between the
XEV22D 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.
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Use these formulas to determine if the wire gauge you are
using fits within specification:

14AWG: Feet = 1920/VA
18AWG: Feet = 739/VA
(VA is the total VA rating of the controller)
For example, if you had an 18 VA load:
14 AWG: 24 ft.
18 AWG: 9ft. (rounded down)

Sensors requiring 24VAC should not be powered from the
same transformer powering the input board. Any devices that
will be connected to the XEV22D's inputs or outputs must be
powered with a separate 24VAC transformer.
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5.3 Wiring Connection to Site Supervisor

Site Supervisor and XEV22

NOTES:
1)} Ground shields at ends of communication run

120VAC Hot
120VAC New

Transformer s slacwie : i
Class 2 heatshrink to insulats shiskd 2) Terminate Modbus network at furthest device
Joint. : > a
3) Bias at Site Supervisor 2.0
SNAG. AVA, _3 E} 1AL 10VAC bk 4) Consult factory for configurations with mixed models.
P 5) Electrical loading only. Software limitations may apply.
oIme 23
% 150 0 reslutor of i i
S, = 8372711 3
00— ! ! =I'RuirR il WA
£ 4 77
i =
— 1 11 1 ¥
T T T T T IR T
S e
. 1
- bl L =
- L - .3
21888 = -lB88 =
! A ([ || - A % || -
fEamg = e —a
/ J iy et | e
(im0 Eh ek S i it i s ot
e e A g o m—
¥ %, Position 1 - Termination = OFF (default) m m
I H H ,' Pasition 2 - Bias = ON (default) 24VAC 24VAC
) . 12VA 120VAC, 12VA 120VAC
\_LON| TR e 3 E = f E
T DEVICE | NETwoRi| FUN LENGTH | RUN LENGTH
9500 BALD 19.2K BAUD Transformer Transformer
e = o PR Class 2 Class 2
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Figure 5-2 - Site Supervisor Wiring
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6 Front Panel

D&

RS485

PlaE B
L= Reiay—! £

o]
Power

Supply

HOLO

Key Function

Key Combinations

PANE I v d

To lock and unlock the keyboard.

SET+Y

To enter programming mode.

Table 6-1- XEV22D Front Panel Keys and Functions

6.2 XEV22D LEDS

Each LED function is described in Table 6-2:

LED Mode Function
L@ ON Low pressure alarm
H @ ON Maximum operating pressure alarm
’% OFF Valve is completely closed
PI | BLINKING | Valveis moving
’% ON Valve is completely opened
Figure 6-2 - XEV22D Release 1.5 Front Panel
. ‘—_, BLINKING | Serial communication present

6.1 Keys and Functions

Table 6-1 shows the keys found on the front panel of the s _ o

XEV22D and their corresponding functions: - OFF Serial communication absent

Key Function
((l)) ON Superheat alarm
To display and to modify the set point. In .

SET

programming mode, it selects a parameter or
confirms a value.

Push to display the valve opening value of

% 0-100% for few seconds.

By pressing and releasing this key, it is possible to
see the values of the probes. In programming
mode, it slides the codes of the parameters or
increases their values.

A

In programming mode, it slides the codes of
parameters or decreases their values.

N7

Table 6-1- XEV22D Front Panel Keys and Functions
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Table 6-2 - XEV22D LEDs
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7  User Interface

7.1 Fast Access Menu (During

Regulation)

1. Press and release the UP arrow key.
2. The variables available in the Fast Access menu are:

a. CLP-Cooling demand percentage
tP1 - Temperature from Probe 1
PPr - Pressure value from Probe 2 transducer

tP2 - Suction temperature obtained from pressure
temperature table

SH - Superheat value

StH - Superheat setpoint

OPP - Valve opening percentage

d18S - Free voltage digital input status

i. d2S-Main voltage digital input status (VAC)

oo o

Sa ™o

Use the UP or DOWN arrow key to browse parameters.

Press the SET key to see read-only value. To change
parameters, press SET.

5. Press and release SET + UP arrow key or wait for the
device time-out for 3 minutes to exit the fast access
menu.

NOTE

If the regulation is not enabled, the controller
displays “PMP".

7.2 To View the Setpoint

1. Pressthe SET key until the setpoint is displayed.
2. Toreturn and view the temperature, wait for 5 seconds or

press the SET key again.
7.3 To Modify the Setpoint

To change the setpoint value, operate as follows:

1. Pressthe SET key until the set point is displayed.
2. Usethe UP or DOWN arrow keys to change its value.
3. Press SET to save and store the new value.
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7.4 To Enter Pr1 Parameters List

To enterin Pr1 level menu:

% PRB A Y7 |seT

Press the SET + DOWN arrow keys for about 3 seconds.

>

7N

N —

The device will display the first parameter in Pr1 menu.

7.5 To Enter Pr2 Parameters List

To enter to Pr2 parameters list:

HOL® (D

Enter the Pr1 level menu.

Select Pr2 parameter and press SET.

The PAS label will be displayed followed by a blinking 0.
Insert 321 password using the UP or DOWN arrow keys.

> LODd -
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7.6 To Modify the Parameters Value

To change the parameters valueoperates as follows:

Enter the programming mode by pressing the SET and DOWN arrow keys for about 3 seconds.
Select the required parameter.

Press the SET key to display its value.

Use the UP or DOWN arrow keys to change its value.

Press the SET key to store the new value and move to the next parameter.

S T R\

To exit, press SET + UP or wait 30 seconds without pressing a key.

['[e XIS The set value is stored even when the time-out expires and ends the procedure.

7.7 How to Assign a MODBUS Address

1. Toenter the programming mode, press and hold the SET and DOWN arrow keys together for about three (3) seconds or
until the dots at the top of the display start flashing.

Arrow down to PR2 and press SET to select.
PAS for password will display and flash.
Use the arrow keys to set the 321 password. Press SET to save.

['[o XIS |f atime-out occurs while setting the password (PR2 flashes), press SET to resume entering the password.

5. Use the arrow keys to scroll through and locate nod. Press SET. Use the arrow keys to scroll through and locate Std.
Press SET.

6. Use the arrow keys to scroll through and locate Adr. Press SET. Use the arrow keys to choose the address number of the
device. Press SET to save.

7. Toexit, press the SET and UP arrow keys together or wait 15 seconds without pressing a key.
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8 Parameters

(o XI=Bll All pressure parameters are relatives or absolutes depending on the PrM parameter.

Table 8-1 - List of Parameters

REGULATION

(R22, 134, 404, 407,410, 607, CO2)

Ft Kind of gas
y 9 Type of gas used by plant. Fundamental parameter for correct functioning of all systems.

(1to 100 sec; 0 = automatic time adjustment) Time delay between valve position
adjustments. It is the time between the valve adjustment command and when the valve is
moved.

rET Reaction time
EXAMPLE: With rEt = 1 the valve is moved continuously;: rEt = 10 the valve is moved every
10s; rEt = 0 the reaction time is calculated automatically by the system, according to the SH
variation. The range is between 6 to 60 sec.
(0to 100%)

PEO Probe error opening percentage If a temporary probe error occurs, valve opening percentage is PEo until PEd time is

elapsed. If PEo is different from 0, it ensures cooling also with probe error, because even if
the device cannot calculate superheat, the valve can work at PEo percentage.

(010 239 sec - 240 = On = unlimited)

If the probe error duration is bigger than PEd, valve closes completely. The Pf message is
displayed. If PEd = On, valve opening is PEo until probe error finishes.

Probe error delay before
PEd : g
stopping regulation
(uP-bP)
Selects the kind of valve.
tEU Type of stepper motor uP =5 to 6 wires unipolar valves
bP = 4 wires bipolar valves
WARNING! This parameter has to be adjusted before connecting the valve.

(0to 14)

Liability Limitation - All the pre-sets listed on Table 8-3 have been done according to the
documentation available when the XEV22D has been released. See below reference:

- Danfoss - DKRCC.PD.VD1.C6.02 / 520H8021 @ Danfoss A/S
(AC-MCI/sw), 2014-07

- Sporlan-92008/Bulletin 100-20 - - RACE Catalogue 100-20-3 EDEV-2/UK-02/2013
- Copeland - FC-TD/ EX4-8 July 2008
In any case for each valve the only reference is given by the manual released by the
manufacturer together with the valve. Copeland can'’t be considered responsible for any
change made by the manufacturer and reported on the manufacturer manual.
Manual Valve Setting - To set the valve manually, procedures are as follows:
a. SetteEP =0.

b. Then set the following parameters: LSt, USt, Sr, CPP, and CHd according to the valve
manual.

tEP Predefined valve selection

(HAF; FUL)
HFS Kind of motor movement: + HAF = half step. Use this setting for the unipolar valve.
+ FUL = half step. Use this setting for the bipolar valve.
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Table 8-1 - List of Parameters

LSt

Ust

ESt

Sr

CPP

CHd

oPE

SFd

Sti

dty

MnF

Minimum number of steps

Maximum number of steps

Extra step in closing phase

Step rate

Current per phase (Only bipolar
valves)

Holding current per phase

(Only bipolar valves)

Start opening percentage

Start function duration

Stop regulation interval

Pilot duty

Maximum opening percentage
at normal functioning
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(0to Ust)

Selects the minimum number of steps. At this number of steps, the valve should be closed.
Read the manufacturer datasheet to set this parameter correctly. The number of steps
should be set within the advised range of functioning.

WARNING! When this parameter is changed, the valve must be re-initialized. The controller

performs this procedure automatically and restarts its normal functioning when the
programming mode ends.

(LSt to 800*10)

Selects the maximum number of steps. At this number of steps, the valve should be
opened completely. Read the datasheet provided by the valve manufacturer to set this
parameter correctly. The maximum number of steps should be set within the advised
range of functioning.

WARNING! When this parameteris changed, the valve must be re-initialized. The controller
performs this procedure automatically and restarts its normal functioning when the
programming mode ends.

(0to 255 (*10))

Sets the number of extra steps the controller performs when the valve is closed at startup
to force the closure of the valve. This value is multiplied by 10 (that is, for example, ESt = 2,
controller performs 20 extra steps).

(10 to 600 step/sec)

Maximum speed to change a step without losing precision
(= losing steps). Set parameter under the maximum speed.

(0to 100 * 10mA)
Maximum current per phase used to drive valve.

(0to 100 * 10mA)
The current per phase when the valve is stopped for more than 4 minutes.

(0to 100%)

Opening valve percentage when the start function is active and during post defrost phase.
This phase duration is SFd time.

(0.0 to 42.0 min: tens of seconds)
It sets start function duration and post-defrost duration. During this phase, the alarms are
neglected.

(0.0 to 24.0 hours: tens of minutes)

After regulating continuously for Sti time, the valve closes for Std time to prevent ice from
forming.

(2 to 10 decimal per sec)
To reach the final position the valve moves for Ton sec and stops for Toff sec, where:
- Ton=dty/10sec
- Toff= (1 dty/10 sec)
NOTE: With dty=10. the Pilot duty function is disabled. With bipolar value, during the Toff
time the maintenan rrent i Itcan to drive properly some t fvalv

where the manufacturer suggests to move the value with duty cycle. The duty cycle in any
case slows the valve adjustment and has an effect on the requlation, making it smoother.

(0 to 100%)
During regulation, it sets the maximum valve opening percentage.
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Table 8-1 - List of Parameters

FOP

AMS

Atu

Pb

rS

InC

dFc

tPP

LPP

PA4

P20

OPr

ttE

otE

Forced opening percentage

Self adaptive SH regulation
enabling

Minimum stable superheat
search

Proportional band
(0.1t050.0/1t0 90°F)

Pl proportional band. A value
bigger than 5°C is advised.

Band offset
(-12.0t0 12.0°C /-21t021°F)
Pl band offset. It moves the

proportional band of the PI. With

rS = 0, the band is between Set
to Set + Pb.

Integration time

Derivatisve time

Type of pressure transducer

Enable pressure probe sending

in LAN

Probe value At 4mA or At OV

Probe value 20mA or At 5V
Pressure probe calibration
Type of temperature probe

Temperature probe calibration
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(0to 100 - not used; nU)

If FOP = not used; nU, valve works with regulation algorithm. If FOP is different from not
used; nU, the valve stays at FOP opening percentage. This function could be useful
during plant starting or during service operations.

PI PARAMETERS (For use of trained staff only)

Parameter enables the self adaptive regulation of the superheat.
- No - Standard regulation using the PID parameters (Pb, rS, inC, dFC)

- Yes - Self-adaptive regulation, controller regulate SH automatically, setting the PID
parameter.

(No; Yes)

This parameter enables the search of the minimum stable superheat. The lowest admitted
value is LSH+2°C.

RS=0

Qpaning ¥ ie=0

R
Opening %, =R

Er

5H
(0to 255 sec)
Pl integration time

(0to 255 sec)
PID derivative time.

(420 - 5V - LAn)

Sets the type of pressure transducer to use: 420 = 4 to 20mA pressure transducer; 5V = 0
to 5V ratiometric transducer; LAn = the pressure signal comes from another XEV module.

(ntoY)

If LPP =Y, the value of pressure read by device is sentin LAN. Only one device of the LAN
canhave LPP =Y.

(-1.0to P20 bar/-14 to PSI)
Pressure value measured by probe at 4mA or at OV (related to PrM parameter).

(PA4 to 50.0 bar/ 725 psi)
Pressure value measured by probe at 20mA or at 5V (related to PrM parameter).

(-12.0to 12.0 bar/ -174 to 174 psi)

(PtM to ntC)
Sets the kind of probe used by the controller: PtM = Pt 1000, ntC = NTC probe.

(-12.0t0 12.0°C/-211t0 21°F)
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Table 8-1 - List of Parameters

Code

Function

DIGITAL INPUTS

i1P

i1F

did

dad

Digital input 1 (free of voltage)
digital input polarity

Digital input 1 (free of voltage)
digital input function

Digitalinput 1 (free of voltage)
activation delay

Digital input 2 (high voltage)
digital input polarity

Digital input 2 (high voltage)
digital input function

Digital input 2 (high voltage)
activation delay

(CL, oP)
CL = activated when closed; OP = activated when opened

(CcL, rL)
CCL = cooling call; rL = digital input activates relay

(0 to 255 min)
This activation delay is used only if digital input is configured as rL.

(CL,OP)
CL = activated when closed; OP = activated when opened

(CCL, rL)
CCL = cooling call; rL = digital input activates relay

(0 to 255 min)
This activation delay is used only if digital input is configured as rL.

ALARM

tdA

LPL

MOP

LOP

PHY

dML

MSH

LSH

SHy

026-1206 R9 XEV2

Alarm delay after restarting
regulation

Type of alarm signaled by relay

Lower pressure limit for
superheat regulation

Maximum operating pressure
threshold

Lowest operating pressure

Pressure alarm hysteresis

delta MOP-LOP

Maximum superheat alarm

Lowest superheat alarm

Superheat alarm hysteresis

2D User Manual

(0.0 to 42.0 min: tens of seconds)

Time between digital input activation (configured as CCL) and alarm signaling. The LSH
alarm is always signaled also during this time.

(ALL, SH, PrE, di)

ALL = all alarm; SH = superheat alarm; PrE = pressure alarm;

di = activation only when digital input configured as rL is activated.

(PA4 to P20 bar/ psi)

When the suction pressure comes down to LPL, the regulation is performed with a LPL
fixed value for pressure; when the pressure comes back to LPL, the normal pressure value
is used. (related to PrM parameter).

(PA4 to P20 bar/ psi)

If the suction pressure exceeds the maximum operating pressure value, the controller
signals a condition with a High Pressure alarm LED (related to PrM parameter).

(PA4 to P20 bar/ psi)

If the suction pressure comes down to this value, a low pressure alarm is signaled with
Low Pressure alarm LED (related to PrM parameter).

(0.1t0 5.0 bar/ 1to 72 PSI)
Alarm hysteresis to disable alarm signaling.

(0 to 100%)

When a MOP alarm occurs, the valve will close at the dML percentage every one second
untilthe MOP alarm is active. When LOP occurs, the valve will open at the dML
percentage every one second until LOP alarm is active.

(LSH t0 32.0°C/ LSH to 176°F)

When the superheat exceeds this value, a high superheat alarm is signaled after interval
SHd.

(0.0 to MSH°C/ 32 to MSH°F)

When the superheat goes down to this value, a low superheat alarm is signaled after
interval SHd.

(0.0t0 25.5°C/ 1t0 77°F)
Hysteresis for superheat alarm deactivation.
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Table 8-1 - List of Parameters

(0 to 255 sec)

SHd Superheat alarm activation dela
P 4 When a superheat alarm occurs, the time SHd has to pass before signaling alarm.
(0-240 sec)
The pressure value used for the SH calculation is the average value of the pressure int he
tds Pressure Filter tdS time. Suggested values: tdS: 5-10 for heat exchanger or condensing unit tdS: 1-6 for
supermarkets
EXAMPLE: With tdS = 5, the controller calculates the average pressure value in 5s and will
use it to calculate the SH.
(0-240 sec)
The value used for the SH calculation is the average value of the temperature in the tdt
tdt Temperature filter time. Suggested value: 1-3

EXAMPLE: With tdt = 3, the controller calculates the average temperature value in 3s and
will use it to calculate the SH.

DISPLAY

Display: (SH, PEr, P1, P2)
Lod Local display SH = superheat; PEr = valve opening percentage; P1 = value of temperature measured;
P2 = pressure measured by P2 probe;

(*Cto°F)

°C = Celsius degree; °F = Fahrenheit degree

CAUTION! By changing the measurement unit, the regulation parameters have to be
changed correctly.

CF Temperature measurement units

(bAr, PSI)
bAr = bar; PSI = psi

CAUTION! By changing the measurement unit, the regulation parameters have to be
changed correctly.

PMU Pressure measurement units

(dEtoin)

155 Feseluion forly 0 Whether a whole number or decimal point is used in temperature reading

(rEL to AbS)
PrMm Pressure visualization mode rEL = relative pressure; AbS = absolute pressure
All pressure parameters depend on this parameter.

(Read only)
CLP Cooling percentage Displays the percentage of time during which the cooling call was active in the time
interval defined by parameter CLLt.

(Read only)

tP1 Temperature probe value Shows the temperature probe value from P1.

(Read only)

7 HIEEIEIRIe LS Shows the pressure probe value. The value depends on PrM.

tP2 Temperature from P2 Shows the temperature obtained from conversion of pressure value.

OPP Opening percentage Shows the actual opening percentage of the valve.

(Read only)

da1s Free of voltage digitalinput state Shows the free of voltage digital input.

(Read only)

des gl el EgE el Ui Sl Shows the high voltage digital input state.

(1t0247)
Adr RS485 serial address Identifies the controller address when connected to a MODBUS compatible monitoring
system.
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Table 8-1 - List of Parameters

(AdU to StD)

AdU = (Only for XWEB systems) In this case, the XEV and the thermostatic controller are
considered standalone controller (it requires a custom library for XWEB); StD = to use XEV
in standalone mode, in this case normal MODBUS-RTU protocol is used.

Mod MODBUS

Ptb Parameters ma (Read only)
P It identifies the parameters map written by factory.
rEL Release firmware (Read only) )
It shows the firmware release.
Pr2 Second level menu

Table 8-2 - List of Refrigerant Gases

LABEL REFRIGERANT OPERATING RANGE NOTE

-5810 120°F/-60 to 60°C

134 r134A -94 10 120°F/-70t0 60°C -
404 r404A -58t0 120°F/-60 to 60°C -
47A r407A -681t0 120°F/-60t0 60°C -
410 r410 -58t0 120°F/-60 to 60°C =
507 507 -9410 120°F/-70t0 60°C -
47C r407C -581t0 120°F/-50 to 60°C NEW
47F r407F -58to 120°F/-50 to 60°C NEW
290 r290 - Propane -58to 120°F/-50 to 60°C NEW
Cc02 1744 -Co2 -58t0 120°F/-60 to 60°C -
450 r450A -69to 120°F/-4510 60°C NEW
513 513 -691t0 120°F/-4510 60°C NEW
448 r448A -69to 120°F/-45t0 60°C NEW
449 r449A -69to 120°F/-45t0 60°C NEW
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Table 8-3 - List of Pre-defined Valves

LSt uSt
I- (steps*10) | (steps*10) CPP (mA*10) CHd (mA*10) (step/s) | unip) full)

Version Version Version Version
1.1 1.5 1.1 15
1 262 10 10 300 bP FUL

Danfoss 7
ETS-25/50
2 Danfoss ETS-100 10 353 10 10 300 bP FUL
o | DEnEEs 11 381 10 10 300 bP FUL
ETS-250/ 400
Sporlan SEI
4 0 159 12 16 0 5 200 bP FUL
Sporlan SER
S 0 159 12 0 5 200 bP FUL
6  Sporlan SEI 30 0 319 16 0 5 200 bP FUL
7 Sporlan SER() 0 250 12 0 5 200 bP FUL
G.J,K
8  Sporlan SEI 50 0 638 12 16 0 5 200 bP FUL
9 fgg”a” SEH() 0 638 12 16 0 5 200 bP FUL
10 fsg”a” SEH() 0 638 12 16 0 5 200 bP FUL
Copeland
M e Exe 5 75 50 10 500 bP FUL
12 Copeland EX7 10 160 75 25 500 bP FUL
Copeland
18 | Eees 10 260 80 50 500 bP FUL
14 Copeland EX3 4 33 0 0 50 uP HAF
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9 Digital Inputs

The XEV22D comes with two (2) digital inputs: a voltage-free input and a high voltage input; both can be configured as cooling
call. In this way the cooling signal can come from the controllers with direct load outputs or via the controllers with voltage-free
outputs. One of these inputs must be configured as the cooling call.

10 Forced Opening

If necessary, change the FOP parameter to force the valve to open. For example, if FOP is set to 50 (FOP = 50), the valve will be

opened at half of full scale. To disable this function, set the FOP to default value (FOP = not used). The valve opening is enabled
only when CCL digital input is enabled.

11 Electrical Connections

The controller comes with a screw terminal block to connect cables with a cross section up to 2.5 mm?2. Heat-resistant cables
have to be used. Before connecting the cables, verify that the power supply complies with the controller's requirements.
Separate the probe cables from the power supply cables, from the outputs and the power connections. Do not exceed the
maximum current allowt n each relay, in f heavier | itable external rel

12 Howto Use the Hot Key

12.1 How to Program a Hot Key From the Controller (Upload)

1. Program one controller using the front keypad.

2. When the controller is ON, insert the Hot Key and press the UP arrow key; the uPL message will appear followed by a
flashing End LED.

Push the SET key and the End LED will stop flashing.
Turn OFF the controller, remove the Hot Key, then turn it ON again.
Use the arrow keys to set the 321 password. Press SET to save.

NOTE The Err message is displayed in case an error or failure in programming occurs. In this case, turn the unit OFF and
then ON if you want to restart the download or remove the Hot Key to abort the operation.

12.2 How to Program the Controller Using a Hot Key (Download)

1. Turn OFF the controller.
Insert a programmed Hot Key into the 5-pin connector and then turn the controller ON.

Automatically the parameter list of the Hot Key is downloaded into the controller memory, the doL message will blink
followed by a flashing End LED.

After 10 seconds, the controller will restart work with the new parameters.
Remove the Hot Key.

026-1206 R9 XEV22D User Manual 27 ©2024 Copeland LP.



13 Display Messages

Table 13-1 - Alarm Signals

PMP None of the digital inputs configured as CCL are activated Valve closed
PF The PEd time is elapsed and the regulation is stopped. Valve closed after PEd. There is a probe error.
P1 Temperature probe fault According to PEo and PEd
P2 Pressure transducer fault According to PEo and PEd

HSH High superheat alarm By PI

LSH Low superheat alarm Valve closed

LPL Low pressure limit See LPL parameter

MoP Maximum Operating Pressure See dML parameter

LoP Lowest Operating Pressure See dML parameter

StF Start Function enabled See SFd parameter

EE Memory anomaly

13.1 Alarm Recovery

Probe alarms P1 and P2 start a few seconds after the fault in the probe; they automatically stop few seconds after the probe
restarts normal operation. Check the connections before replacing the probe. Maximum and minimum alarms HSH, LSH, MoP,
and LoP automatically stop as soon as the variable returns to normal values.

The controller is provided with an internal check to verify memory integrity. Alarm EE flashes when a failure in the internal
memory is detected. In this case, call for service.
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14 Technical Data

Table 14-1 - XEV22D Specifications

Dimensions

Protection
Connections

Power Supply

Power Absorption
(depending on the valve)

Display

Inputs

Digital Inputs

Outputs for Valve
Data Storage
Kind of Action
Pollution Grade

Software Class

Temperature

Relative Humidity
Resolution

Temperature Probe Accuracy

026-1206 R9 XEV22D User Manual

Case:

Front: 4 DIN modules, 70 mm x 135 mm with male and female connectors

Depth: 60 mm

Mounting:
DIN RAIL mounted in a omega (3) din rail

IP20

Detachable screw terminal block < 2.5 mm? wiring

24VAC/DC £10%
20VA max

Three (3) digits with icons, red LEDs, height 14.2 mm
1 temperature probe Pt1000 or NTC

1 pressure transducer 4 to 20mA or 0 to 5V
1 free of voltage

1 at high voltage

Bipolar or unipolar valves

On the non-volatile memory (EEPROM)

1B

Normal

A

Operating: 0 to 60°C

Storage: -25 t0 60°C

2010 85% (non-condensing)

0.1°Cor 1°F

+0.7°C +£1 digit
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15 E2 MODBUS Network Wiring

Connect MODBUS Network to the R$485 Connector on the E2 PIB board (Belden 8641 recommended).
Note to wire the RS485 +/- polarity at the E2 in the reverse of the XEV22D devices.
Position the three termination jumpers to the UP (terminated) position to provide RS485 termination at the E2.

Do not connect the shield of the MODBUS network to the E2 PIB center terminal. Instead, use a 100 ohm 1/2 watt resistor to
connect the MODBUS cable shield to earth ground.

At each XEV22D device, wire the MODBUS cable to the RS485 +/- terminals and connect the MODBUS shield to the pin
16 terminal.

Terminate the end of the MODBUS network at the last XEV22D device on the daisy chain with the MODBUS termination
block (F/N 535-2711), or by connecting a 150 ohm resistor between the MODBUS +/- terminals.

— *Note that for E2 Enhanced PIB
- E2 Standard PIB [O[Rs-232 ] boards, the RS-485 connection
TERMINATE NETWORK Keyboard can be wired on COM 2, COM 4,
Position the three or COM 6 port.
58| jumpers to provide
55| RS485 termination
|23 atthe E2 637-4890
R COM 4
B ez geg zgg
ES oo BH B
i i
EE RX1 X1 RX2
oo g @ @
B RS485-2A RS485-2H
+ - + -
L] [Gl@lGlININS
O
RS485-1A RS%85-1B oheton T U 24VAC
+0v - + 0v- + CLgﬁﬂsff@'"ae P " EARTH GROUND ON Am AC2
[]
Sod B8] g g
; earth ground connection
77)/
G jead /e watt
reen lead - N e Green lead - short as possible
short as possible BELDEN 8641
[alalelalalalsl |™ lalalalalalalals]
olo|lo|lale|lo|ololo o |ololololelololelo
1314 | 15] 16117 [ 18 | 19| 20 | 21 & 13 114 ] 15 | 16 | 17 | 18 | 19 | 20| 21
8
w
Second Level ] Second Level
ke a ke
aRnnn 9 aannn
=]
BEA < B(3)A
RS 485 ( Power In RS-485 Power In
N L + - L
1151 [eTelelslsl [lel [¢] lelslelels]l lalsl
Bl 6 | 71 8] |11]12 713 4156|738 1| 12
, XEV22D-1NOF0 24Vac/dc |0 XEV22D-1NOF0 24Vac/dc
=
9 E
o = MODBUS TERMINATION o 2
- /BLOCK 535-2711 150 ohm
|00 Terminate last device only
™~ BELDEN 8641

Figure 15-1 - XEV22D to E2 Wiring Diagram (E2 PIB version 3.xx and below shown in this example)

For the XR, XM, and XEV series of controllers, the shield wire must not come into contact with any other

A CAUTION wire or ground source. If contact with other wires or devices does occur, the 485 MODBUS network will
malfunction or connected devices will be damaged. This applies to all installations where the shield is tied
to ground through a 100 ohm % Watt resistor.

Refer to Appendix A - Alternate MODBUS COM Wiring Method for E2. XR, XM, and XEV Devices (Technical Bulletin
P/N 026-4148).
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16 MODBUS Networking to E2s

16.1 COM Port Associations - E2
Versions 3.xx and Below

E2 PIB COM PORT ASSOCIATIONS

E2 Enclosure (Right Side)

E2 Modem/Expansion
COM Card Mounted
Above PIB

COM®6

COM1

W

Serial Device
RS232 Port

COM3 Plug-In
Modem
Card

ER 485

RS485 COM Card
(2 Connectors)

POWER INTERFACE BOARD
(PIB)

m Serial Device
RS485 COM Port
(2 Connectors)

/

Figure 16-1 - Location of E2 COM Ports (E2 Versions 3.xxand Below)

Connecting an XEV22D controller to an E2 requires the E2 to
be version 2.84 or above. Contact Copeland for upgrade
information if the controller is a version before 2.84.

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. COM4 is
recommended for MODBUS connection of Copeland units.

Connect the MODBUS network cable to the three-terminal
connector on the COM port you wish to assign as MODBUS.
Reverse polarity of +/- on RS485 cable from E2 to the device.

TERMINATED,

BIASED

(ALL 3 JUMPERS

IN UP or MOD POSITION)

e

XEV22D

#2

Figure 16-2 - MODBUS Networking
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COM ports can only be used for one function; in other words,
if COM2 is set up as the I/0 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 COM®6.

Connect the MODBUS network cable to the three-terminal
connector on the COM port you wish to assign as MODBUS.
Reverse polarity of +/- on R$485 cable from E2 to the device.

16.2 COM Port Associations -
E2 Versions 4.2 and Above

E2 PIB COM PORT ASSOCIATIONS

E2 Enclosure (Right Side)

COM1

Serial Device
RS232 Port

-

POWER INTERFACE BOARD
(PIB)

Serial Device
RS485 COM Ports

KA

COM2 COMé6 COM4

Figure 16-3 - Location of E2 COM Ports - E2 PIB Board (E2 version 4.2
and above)

An E2 has three COM ports that can be assigned for
MODBUS communication (COM2). COM ports can only be
used for one function; in other words, if COM2 is set up as the
I/0 network, you cannot connect MODBUS devices to COM2.
Ensure your E2 is configured in E2 General Services

(@, Serial tab) to enable COM4 or COMB6.
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16.3 E2 Setup of Devices

16.3.1 Set Up Network Ports

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

1.
2.

Log in to the E2 with Level 4 access.

Press @ followed by - General Controller
Info.

Ctrl # .
Press .+ to open the Serial tab of the General
Controller Info setup screens:

16.3.2 Add and Connect the Device

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

1. Logintothe E2 with Level 4 access.

&l &[@
2. Press @ - Connected I/0 Boards and
Controllers.

85-18-18 CX-466 Unit 2 17:24:28

*AL AR
C5: Peer Hetwrk

Use Ctrl-X to Select CX Tabs SETUP
€2: Eng Units C£3: Serial C4: TCP/IP
[es: ]

: General
: Web Server
General Setup: GENERAL SERU

Serial Ualue

COM1 Connection: Serial

CoM1 Baud : 115.2 Kbaud

COHZ Connection: IONet

COMZ Baud : 19.2 Kbaud

COHZ Connection: Hedem

COM3 Baud : 9688 baud

COM3 Hodem Port: Internal Hodem

COM3 Modem Type: CPC 33.6K Internal

COM3 Hodem Init: ATSO=1S310=40EQU1&D2&Q5\NO%C OXK 0%Y 050
COM3 Fax Init : ATSG=1516-40U1EB&D28&05\NO&K 6%C 0&Y OEWE
COM3 DTHF Dur 108

COM3 Pause Dur : 2

COH4 Connection: HODBUS-1

CONG Baud  :

COH4 Data Size : 8

COM4 Parity : Hone

COM4 Stop Bits : 1

Scroll using Mext/Prev keys | Baud Rate used for
F1: PREV TAB | F2: NEXT TAB F3: EDIT

Fh: LOOK UP F5: CANCEL )

85-18-18 CX-408 Unit 2
Use Ctrl-X to Select CX Tabs SETUP
C1: This Unit

12:82:37
*ALARK=

Board Type
: CT Drive
: CtrlLink ACC
: CtrlLink CD
: CtrlLink RSC
: Dixell Device

: Dixell XC1888D
: Dixell XH669K
: Dixell XH679K

: Dixell iProTest
: ISD-1.8

: Isp-2.9

: Perf Alert

: Status Display
: XWeb Gateway

Enter 8 to 200 | Enter desired number of these boards
| F1: PREV TAB | F2: NEXT TAB | F3: EDIT

. F5: CANCEL |

6.

Figure 16-4 - Serial Communications Manager Screen

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 the device, and press -LOOK
UP. From the list of network types, select MODBUS.

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 of the device (9600). (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 this field at the default value (None).

Stop Bits - Leave this field at the default value (1).

Press @ to save changes and exit.
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Figure 16-5 - Num Network Ctrls: NetSetup Screen

3. Inthe Num Network Ctrls: NetSetup screen, under the
ECT tab, enter the number of devices in the Quantity
field. (Max shows the maximum number of devices
allowed on the network.)

4. Press 6 to return to the Network Setup menu, then
select &M - Network Summary.
5. Locate the units you added to the network list (press

Page
and &l to scroll through the list). If desired, enter a new
name for each device in the Name field.

CX-460 Unit 2
Network Summary

15:21:55
*ALARH*

Hetwork Address

E2 Unite2 CXh00 C-Store Ethernet: 2.82a10 This Controller
EC2 391 CC_AB1 EC2-39x Control 0.688
16A1_B81 16AL I0Net: 0.88
8RO_B01 8RO I0Net - 0.688
4A0_B\1 4A0 I0Net : a.88
DIXELLBG1 Dixell Device Ethernet: 9.00
XWEB GwAB1 XWeb Gateway Ethernet: a.88
iProTest 001 Dixell iProTest Hodbus-1: 9.00
Dixell XH669K Hodbus-1: 6.88
XHG669K 062 Dixell XH66IK Hodbus-1: .00
XM669KB03 Dixell XH66IK Hodbus-1: a.88
XC1008D061 Dixell KC1068D
XM679KAB01 Dixell XH679K

Unknoun
Unknown

Hodbus-1: .60
Hodbus-1: a.88

F1: DELETE RCRD]

F2: STATUS J F4: COMMISSION |  F5: SETUP

Figure 16-6 - Network Summary Screen

©2024 Copeland LP.




6. By default, each device in the network list has a board
number of 0. To set the address and begin

communication, choose the device and press . CA-400 Unit 2 1521953

Hetwork Summary FULL| *ALARK=

In the list of MODBUS devices, choose the address
number corresponding to the address set up through the

Hetwork Address

E2 Unit@2 CXuB8 C-Store H 2.82A18 This Controller
front display, and press to select it. A window will e A
open where you can specify the address of the controller. s wo Pl woe
If a network ID has already been selected, its name will be WUER G e Gatauay : 200 Unknown
shown next to the network ID in this list. If the network ID Eﬁ :f:z:%:t EEE
you are trying to assign has already been used, you must Koeokms - Dixell HHoeok | : oo

set the address on this device to a different number that is KHE70K001 Dixell §HE79K Wodbus-1: 5 8.88
not being used.

CX-400 Unit 2 15:37:56
Hetwork Summary FULL| *ALARM*

; HODBUS-1 Devices F1: DELETE RCRD) F2: STATUS _F4: COMHISSION | F5: SETUP
E2 Unite2
52§13‘;:11E B 0DBUS Cell HODBUS Ctrl
= . HODBUS Cell HODBUS Ctrl i -9 -

ono_us  Mbius cen | HOoBuS Eoel Figure 16-8 - Network Summary Screen
DIXELL 851 . HODBUS Cell HODBUS Ctrl
SUEB GUOB . HODBUS Cell HODBUS Ctrl
B . HODBUS Cell HODBUS Ctrl
iProTestaq

- (Unused)
- {Unused)

XH669K 882 . (Unused)

iciomant 1Y e 16.4 Wiring Types
EEE; Copeland specifies Belden #8761 shielded twisted pair
o (inused) cables for use as MODBUS wiring (or Belden #82761 and
- (nused) Belden #8876 for plenum installations).
F5: cANGEL For MODBUS network wiring of XEV series of controllers to
E2, Belden #8641 (P/N 135-8641) is the recommended wire
Figure 16-7 - List of MODBUS Devices type to use.
7. Repeat Steps 5 and 6 until each device has a name and If the recommended cable is not available in your area, be
address. sure the wiring meets or exceeds the following specs:

8.  When finished, press @ to return to the Network

Setup menu, then press Il - Network Summary (Figure
16-8). Locate the devices you set up, and look at each Conductor Type Twisted Pair
device's status in the Status field. You will see one of the

Shielded? Yes

. Gauge 18-24 AWG
following messages:
Online - The device is communicating normally. Capacitance between 31 pF/itorless
) o o signal wires (9.45m) or less
Offline - The device is not communicating, has not been
commissioned, is not functional, or is not powered up. Verify Capacitance between
the device is powered up, wired correctly, and has the signal and shield 59 pF/ftorless (17.98 m) or less
proper network address, baud rate, and parity.
Unknown - The device is not communicating or has not Maximum Length 4000 1/181022 AWG (12192 m)
- vice i unicati
been commissioned. Verify the device is powered up, wired 2500 /24 AWG (762 m)
correctly, and has the proper network address, baud rate, Nominal Impedance 1200Q+500Q
and parity.
No Port - No port s set up in the E2 Serial Configuration The maximum distance between an XEV22 controller and a
Manager to be a MODBUS port valve must not exceed 10 meters (32 feet). Use only shielded
Wrong FW Rev - This message is likely caused by the cables with a cross section greater than or equal to 0.325
device having a firmware version older than the minimum mm2 (AWG22).

revision required by E2 for communication. Replace the
device with a new one or a device that has the latest version
of firmware on it.
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16.5 MODBUS Termination Blocks

Because the XEV22D device has no on-board means of termination, use the MODBUS termination block (/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 pin 16, keeping the exposed shield wire length as short as possible (3 inches ideal

maximum length).

SHIELD WIRE
(CONNECT TO
“PIN 16 OF DEVICE)
~
/’
FROM OTHER
DEVICES ) o TO LAST DEVICE
N AT END OF DAISY
7 CHAIN
]
|

—

*

Figure 16-9 - MODBUS Termination Block (F/N 635-2711)

AO0
—
w

O]
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17 Standard Values

NOTE

For viewing and adjusting setpoints, refer to: Section 7.2, To View the Setpoint and Section 7.3, To Modify the

Setpoint.

Table 17-1 - XEV22D Standard Parameter Values

Fty
rET
PEo
PEd
tEU
tEP
HFS
LSt
Ust
ESt
Sr

CPP

CHd
OPE
SFd
dty
Std
MnF

FOP

AMS
Atu
Pb

rS

inC
dFC

Superheat setpoint

Kind of gas

Reaction Time

Probe error opening percentage

Probe error delay before stopping regulation
Type of stepper motor

Automatic valve configuration

Kind of driving

Minimum number of steps

Maximum number of steps

Extra steps in closing phase

Step rate

Current per phase (only bipolar valves)
Holding current per phase (only bipolar valves)
Start opening percentage

Start function duration

Pilot duty

Stop duration

Maximum opening percentage

Forced opening time-out

0to 100%

0.0to0 24°C

R22, 134, 404, 407, 410, 507, CO2

0to 100 sec
0to 100%
0to239sec-0On
uP - bP
0to 10
HAF, FUL
0 - Ust
LSt - 800 * 10

0to 255 (*10)
10 to 600 step/s

0to 100 * T0MA

0to 100 * 10mA
0to 100%

0.0 to 42.0 min: tens of seconds

2 to 10 dec/sec
0to 60 min

0to 100%

PI PARAMETERS (For trained staff use only)

Self Adaptive SH regulation enabling
Minimum stable superheat search

Proportional band
Band offset

Integration time

Derivative time
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No; Yes

No; Yes

0.1t050.0°C/ 110 90°F

-12.0t0 12.0°C/-21t0 21°F

Oto 255 sec

Oto 255 sec

- not used

404
1
50
On
bP
1
FUL
See tEP
See tEP
0
See tEP

See tEP

See tEP
45
00:20
10
0
100

not used

No
No
A20.0°C

A0.0°C
AO.0°F

185
1

Pr2
Pr2
Pr2
Pr2
Pr2
Pr2
Pr2
Pr2

Pr2

Pr2

Pr2

Pr2

Pr2

Pr2

Pr2

Pr2

Pr2

Pr2

Pr2

Pr2
Pr2
Pr2

Pr2

Pr2

Pr2
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Table 17-1 - XEV22D Standard Parameter Values

Label Description Default Level

PROBE PARAMETERS

tPP Type of pressure transducer 420-5V-LAN 5\ Pr2
LPP Enable pressure probe sendingin LAN ntoY n Pr2

PA4 Probe value at gmA or at O -1.0to P20 bar/-14 0 P20 PSI 0.0 Pr2
(related to PrM parameter)

Probe value at 20mA or at 5V

P20 (related to PrM parameter) PA4to 50.0 bar/ 725 PSI 200.0 Pr2
OPr Pressure probe calibration -12.0t0 12.0 bar/-174 10 174 psi AO.0°F Pr2
ttE Type of temperature probe PtM to ntC CtC Pr2
otE Temperature probe calibration -12.01t012.0°C/-21t0 21°F AO.0°F Pr2

DIGITAL INPUTS

i1P Free of voltage digital input polarity CL-OP CL Pr2
iLF Free of voltage digital input function CCL-rL CCL Pr2
did Digitalinput 1 (free of voltage) activation delay 0to 255 min 0 Pr2
i2P Main voltage digital input polarity CL-OP CL Pr2
i2F Main voltage digital input function CCL, rL CCL Pr2
dad Digitalinput 2 (Main voltage) activation delay 0 to 255 min 0 Pr2
dAo Alarm delay after restarting regulation 0.0 to 42.0 min: tens of seconds 10.0 Pr2
tdA Type of alarm signaled by relay ALL, SH, PrE, di ALL Pr2
bon Buzzer enbaling No; Yes No Pr2
tbA Alarm relay silencing No; Yes No Pr2

LLower pressure limit for superheat regulation (related

LPL 1o PrM parameter) PA4 to P20 bar/ PSI 0.0 Pr2
MOP ?f;:gg?;gfﬂi;gﬁg)“ re threshold PA4 to P20 bar/ PS| 11.0 Pr2
LOP ('\r/'eig?;g?osgrcl\t;lop”agifgfef timit PA4 to MoP bar/ PS| 0.0 Pr2
PHy Pressure alarm hysteresis 0.1t0 5.0 bar/ 1t0 72 PSI 1.0 Pr2
dML delta MOP-LOP 0to 100% 5 Pr2
MSH Maximum superheat alarm LSHto 32.0°C/LSH to 176°F 80.0 Pr1
LSH Lowest superheat alarm 0.0 to MSH°C/ 32 to MSH°F 4 Pr1
SHy Superheat hysteresis 0.1t025.5°C/ 110 77°F 1 Pr2
SHd Superheat alarm activation delay 0to 255 sec 120 Pr1
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Table 17-1 - XEV22D Standard Parameter Values

DISPLAY

tds
tdt
Lod
CF
PMU
rES
PrM
CLP
tP1
PPr
tP2
SH
STH
OPP
d1s
d2s
Adr
Mod
Ptb
rEL

Pr2

Pressure filter

Temperature filter

Local display

Temperature measurement units
Pressure measurement unit
Resolution (only °C)

Type of pressure (absolute/ relative)
Cooling call percentage
Temperature probe value

Pressure probe value

Temperature converted from pressure probe
Superheat value

Superheat setpoint value

Actual opening percentage

Free of voltage digital input state
Main voltage digital input state
Serial address

MODBUS type

Parameters map

Release software

Second level menu
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0to 240 sec
0to 240 sec
SH - PEr- P1-P2
°C-°F
bAr - PSI
dE-in
rEL - AbS
Read only
Read only
Read only
Read only
Read only
Read only
Read only
Read only
Read only
1to0 247

StD - AdU

SH

PSI
dE

rEL

Pr2
Pr2
Pr1
Pr2
Pr2
Pr2
Pr2
Pr2
Pr1
Pr1
Pr1
Pr1
Pr1
Pr1
Pr1
Pr1
Pr2
Pr2
Pr2
Pr2

Pr1
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Appendix A - Alternate MODBUS COM Wiring Method for E2, XR, XM, and
XEV Devices

Overview

To simplify MODBUS communication wiring with E2, (both Standard and Enhanced versions) XR, XM, and XEV series devices,
the alternate method outlined below may be used.

Wire Type

Use Belden 8761 or equivalent cable.

Shield

DO NOT connect the shield to the device. Keep the shield continuous throughout a network segment. The shield must be
twisted together and insulated with electrical tape or heatshrink at each device within a network segment. Securely connect the
shield to an earth grounded chassis at each end of a network segment.

Termination

Each network segment must be biased and terminated at the E2 controller's end (all three jumpers in the MOD position for E2
Enhanced, or all three jumpers in the UP position for E2 Standard) and terminated with a 150 ohm resistor at the other end of the
network segment (150 ohms between the two communication wires).

Recommended

For reliable communication on some installations, it may be necessary to connect a 100 ohm resistor between the XR, XM, or
XEV device's previously identified ground terminal and earth ground.

Some E2 MODBUS COM Ports Can Support Two Network Segments

For E2 Enhanced 4.x Controller Hardware

COM2 supports two network segments: one on connector RS485-COM2A, and the second on connector RS485-COM2B.
COM4 supports two network segments: one on connector RS485-COMA4A, and the second on connector RS485-COM4B.
COM®6 only supports one network segment on connector RS485-COMG.

For E2 Standard 3.x Controller Hardware

COM2 supports two network segments: one on connector RS485-1A, and the second on connector
RS485-1B.

For information on the maximum recommended number of XR, XM, and XEV devices for each network segment (load and
bandwidth calculations), contact Copeland Technical Support at 770-425-2724.
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Ml m ]

Set all
3 jumpers
to MOD

!mﬁﬂ]ﬂ'r!

9

E2 Enhanced PIB i

I@ @m m

ilﬁ Securely connect

P Belden 8761 (or equivalent)

A i Twist shield wires
together with
insulated wire
crimp and use
electrical tape or

;7%-{1:) A

Twist shield wires together
with insulated wire crimp
and use electrical tape or

heatshrink to Belden heatshrink to insulate
insulate shield joint 8761 Y shield joint connection.
connection. (or
equivalent)
jeld Securely connect
,_ Shi \'I f network shield to an
£ 2 earth grounded
chassis at each end
A m A 5 '5 -E of a network
Shield wires and leads must not 537-2711 g i 100 Ohm segment.
touch other component connection MODBUS 1/2 Watt
points or power wires to avoid || termination Resistor ——
damaging the connected devices. block used Part # \
for 1500 [ 345-0006 !
At each XM, XR, and XEV device, || S¢9ment end (recommended) !,
tightly twist shield wires together, /| termination ( st
secure with crimp splice, solder, or [ % Il s | sl sl el s | . 7
| wire nut. Then use electrical tape 180 200 211 220 7524
or heatshrink to insulate the shield XR DEVICE
joint connection. -
. ~ [slslglglelalele]l mous

r the E2E Earth
L] ground to earth
o grounded chassis.
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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
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