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What do Copelands Supervisory Controllers Do?

Cost flexibility 
Ideal for space constrained areas
Flexible display options (10-21”)

Onboard I/O
Communicates to Modbus, BACnet and 

Canbus Devices
Multiple Ethernet Ports

Flexible mounting

Built In Display
Communicates to Modbus, BACnet 

Devices
Multiple Ethernet Ports

Drop-In Replacement for E2
 Same Grounding, Power           
Communication Connections

E3

Site Supervisor
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Network Layout with Existing and New Controllers

Aggregator

Refrigeration (RX)
Building (BX)Refrigeration (RX)

Refrigeration (RX)

PC
Tablet or Mobile

Touchscreen's
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E3 Controller
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E3 vs E2 Differences

E3 front view E2e front view
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E3 vs E2 Display

E3 Display – Colored 10”Touch Screen E2 Display

The E3 operates on a shared software platform with Site Supervisor.  This new format offers 

intuitive navigation that technicians will find familiar and easy to use.  

If E3 and E2’s are networked together – 

E2 Terminal mode can be viewed from 

the E3
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E3 Controller is a Drop-in Replacement for the E2 Product

12.65”

11.8”

12”

4”

• True E2 Drop-in Replacement

– Identical wiring holes, mounting points and vents

– Enclosure fits into existing panel cut-out

• Updated Integrated Display

– Larger 10” capacitive color touch-screen 

– User-friendly interface with on-screen keyboard

• Equivalent COM Port Configuration and Power 
Connections 

– Total of four COM ports for connected devices with two 
isolated COM ports

– Easily swap out an E2 with no need for rewiring

• Fully Backward Compatible With MultiFlex and all 
other IONet Boards
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E3 Technical Specifications 
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Operating Temperature -40°F to 149°F (-40°C to 65°C)

Operating Humidity

Storage Humidity

5% - 95% RH non-condensing at 90°F

5% - 100% RH

24 VAC 24 VAC ±20%, 50/60 Hz, Class 2, 80VA

Dimensions 12” L x 12.5” W x 3.75 H”

4 RS485 ports

COMM 1 = RS485 Com 2 A and B

COMM 2 = RS485 Com 6 (isolated)

COMM 3 = RS485 (isolated)

COMM 4 = RS485 Com 4 A and B

2 Ethernet ports Ports 0,1

2 USB ports J2, J3
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Hardware Enhancements and Modified Applications 

Hardware Enhancements Modified Applications in E3 

E2 Hardware E3 Hardware

500 MHz Single Core 1.6 GHz Quad Core

128 MB RAM 2 GB RAM

1 Ethernet Port (1 MAC/PHY) 2 Ethernet Ports (2 MAC/PHY)

3 RS-485 COM Ports 4 RS-485 COM Ports 

(2 Isolated)

Plug for Optional I/O Daughter 

Card 

Plug for Optional I/O Daughter 

Card 

E2 Application Name New E3 Application Name

Eng. Unit Converter Localization

Heat/Cool Control Thermostat or Sensor Control

Power Monitoring Utility Monitoring

Pulse Accumulator Utility Monitoring

Time Schedule Scheduler 

Twelve times faster processing power and 16X additional memory 

built into E3 for faster response time and increased storage. 
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E3 Power Interface Board (PIB)

• 24VAC Transformer Class II

• (4) Universal Communication Ports

• IO Net, ModBus, BACnet

• Optional Plug-In IO Card (same part used for e2)
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E3 Motherboard

• Customer LAN Network (ETH0)

• 192.168.0.250 default IP (can be changed)

• Service LAN Connection (ETH1)

• 192.168.1.250 default IP (do not change)

• Reset and Cleanout buttons
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Communication Protocols For CO2 Devices

Device Type Purpose Communication Protocol

E3 System Manager

(Compressor, Gas Cooler Fans, Circuit 

Management, Alarms)

Ethernet (Remote)

IO Net, Modbus, BACnet (Devices)

MultiFlex Boards Input/Outputs IO Net

iPro HPV/BGV HPV & BGV Controller Modbus

XM678D/XM679K Case Controller Modbus

CC200 Case Controller Modbus or BACnet

MRLDS-450 Leak Detection Modbus

EVM/EVH Variable Frequency Drive Modbus or BACnet
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Model Cross Reference for Supervisory Control Platform (SS/E3) vs E2

E3 or Site Supervisor to E2 Cross-Reference Guide 

E2 Models 

E3 / Site Supervisor Models 

Small Format 

Controller SF

Refrigeration 

Controller 

RXS

Refrigeration 

Controller 

RXSe

Building 

Controller 

BXS

Building 

Controller 

BXSe

Combination 

Controller 

CXS

Combination 

Controller 

CXSe

Service 

Replacement 

SR 

Site 

Aggregator 

SA

RX300

RX400

BX300

BX400

CX100

CX300

CX400

Overlay E2

• Max number of all applications RX, BX, CX, 400 level

• Save time when emergency replacement needed

• Reduce complexity of carrying/stocking multiple types for service calls

• Simplify your enterprise with one controller that does the max of everything

New Service Replacement (SR) Model Site Aggregator (SA)

• True System Supervisor.  Dedicated processing power and 
memory for logging and analytics

• Single view of controllers, compatible with E2’s and Supervisors

• Overlay Existing E2 network
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Software Differences and 
Additions

Features and Benefits
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Control Software Features

Supervisory Control Software provides the Same Control 
Function as E2, and includes new:

• Faster Response and Navigation

• Text and Email Alerting 

• Prioritized Alarms

• Floor Plan Views

• Consistent Application Views

• Aggregate Devices

• Intuitive Navigation with Graphical Interface

• Increased User Security

• Increased Network Functionality and Security

• Built in Web Server - No Additional Software Needed

• CO2 Suction Groups

• Intuitive Programming (Flex Combiners)

Software Features
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Internal Webpage 

System Settings

Home Screen – can be any screen

Site Inventory

Schedules

Graphics/Floorplans

Inputs an Outputs
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Graphical Schedule

File Management Site Inventory

Graphical Defrost Summary

Supervisory Control Differentiators vs. E2
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Fast Troubleshooting via Smart Alarms and Custom Graphing

24

Benefit: Faster Trouble Shooting, Saving Time

Smart Alarms Graphical System Status Pages

• Provides high level explanation, possible causes, and 
suggested actions to take. Can enter custom user 
defined messages.

• Monitor system status and performance visually with 
graph-based reports that identify historical patterns, 
trends and issues. 
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Performance Meter, A Simple Way to Recognize Site Performance

• Case performance rolls-up into circuit performance. Graph or 
download performance data for detailed analysis. Up to 13 
months of performance history for seasonal performance 
comparison is available.
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Supervisory Control 
CO2 Application

Features and Benefits
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Transcritical CO2 Booster System 
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System Diagram
R-744 (CO2) system that uses only 
CO2 for medium-temperature and 

low-temperature refrigeration loads.

Integrated Solutions 
Deliver seamless system integration 

that enables maximum system 
reliability, efficiency and simplicity. 

Enhanced visibility of overall system 
through E3 CO2 controller. 

Gas Detector

Ball / Check 

Valves

Liquid / Oil 

Level Sensor

High Pressure

Controls 

Filter Driers / 

Sight Glass

High Pressure

Transducers 

OMC Oil 

Control
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One CO2 System Application 



Confidential

Dedicated CO2 Application Reduces Programming Efforts and 
Complexity 

CO2 Suction Group • Control of CO2 Transcritical booster systems and parallel 
compression – centralized control provides ease of use

Advanced Compressor 
Superheat Management

• Liquid and/or Hot gas injection

Load Management • Enable & Disable Evaporator Loads Via Time Delays & Specific CO2 
Alarms

Enhanced CO2 System 
Monitoring

• Additional advisories for out-of-range pressures/temperatures

• Works with load management to provide better recovery 

Oil Management 
• Valve Control Between Oil Separator & Reservoir

• To provide long compressor service life
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Software User Interface Can Be Customized To User Preference 

Match Traditional “RX” View for Facility Or Refrigeration Specific for Service Technician

HPV Controller

XM Case Controllers

Circuits

CO2 Suction Groups

Condenser 

View Graphs 



Confidential

New CO2 Suction Group Features

New CO2 Application
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New CO2 Feature (Liqui Injection, Hat Gas Injection, Oil Management)

New CO2 Application
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New CO2 Feature (Load Enables)

New CO2 Application
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New CO2 Feature (Load Enables)

New CO2 Application
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New CO2 Feature (Dedicated CO2 Alarms)

New CO2 Application
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New CO2 Feature (Parallel/IT Compression Group)

New CO2 Application
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New CO2 Feature (Heat Reclaim)

New CO2 Application
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New CO2 Feature (Condenser Control)

New CO2 Application
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Custom System Graphics (System)

Added real time data on a 

system circuit drawing for 

ease of quick overview of 

system performance
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Custom System Graphics (Floorplans) Added real time data on a 

system circuit drawing for 

ease of quick overview of 

system performance



Confidential

CO2  High Pressure Controller
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CO2 High Pressure Controller
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CO2 High Pressure Controller

• Gas Cooler Pressure & Temp, Flash Tank Pressure

• High Pressure Valve & Bypass Gas Valve

• Subcritical & Transcritical Modes 

• Optimizes COP In Transcritical Mode

• Heat Reclaim Mode

• Integrated to E3 for visibility and setpoint configuration
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CO2 High Pressure Controller

T1 Determines the HPV 

Operation For Subcritical or 

Transcritical Operation P1 Determines the HPV Valve 

Opening/Closing to Maintain 

Setpoint Defined By T1

P2 Determines the BGV Valve 

Opening/Closing to Maintain 

BGV Setpoint
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iPro CO2 Controller
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• Using the Gas Cooler Outlet Temperature (T1) and Gas Cooler Outlet Pressure (P1). The HPV control will switch control modes depending on the temperature or 

pressure leaving the Gas Cooler 87.8

⎯ Hold Back - if the pressure is below the minimum gas cooler pressure setpoint, the HPV will abandon the Subcritical algorithm and maintain the minimum 

pressure setpoint.

⎯ Subcritical - if the pressure and temperature indicate the system is subcritical, the HPV will maintain a subcooled liquid in the Gas Cooler. The HPV will typically 

maintain a value of 5°F of subcooling.

⎯ Transcritical - If the pressure and temperature indicate the system is in Transcritical, the HPV will maintain a pressure setpoint for optimal performance.

• Flash tank pressure is monitored using the Flash Tank Pressure (P2). The Bypass Gas Valve (BGV) has a static liquid receiver pressure setpoint. The valve operates to 

maintain the setpoint and will open to relieve pressure from the flash tank back to medium temperature suction. It is common for BGV to be closed under low load and 

low ambient conditions, opening periodically to relieve any pressure once above the flash tank pressure setpoint. 

⎯ It is recommended that the flash tank pressure maintain at least 75psi above the MT Suction Pressure to ensure pressure differential between both liquid and 

suction pressure and allow positive oil pressure difference.

• Features to protect the rack from a pressure relief event.

⎯ High flash tank pressure – if the flash tank pressure is above the high-pressure limit, the HPV will start to close to decrease the pressure in the flash tank. If the 

flash tank pressure continues to rise, the HPV may close completely to prevent a pressure relief.

⎯ Low flash tank pressure – if the flash tank pressure is below the low-pressure limit, the HPV will start to open to raise the flash tank pressure. If the flash tank 

pressure continues to fall, the HPV may open completely to try to re-pressurize the flash tank.

⎯ If the gas cooler outlet pressure is lost, failsafe to the remote discharge pressure sensor where installed.

⎯ If the gas cooler outlet temperature is lost, failsafe to remote temperature sensor where installed.

⎯ If both fixed sensors and remote sensors are lost, failsafe to fixed valve setting.

46

CO2 High Pressure Controller
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HPV and BPV Operation Parameters

HP And BP Valve Controller Operation
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HPV and BPV Operation Parameters

HP And BP Valve Controller Operation
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HPV and BPV Operation

HP And BP Valve Controller Operation
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HPV and BPV Safety Fallback Operation Parameters

HP And BP Valve Controller Operation



Confidential

• XEV20D Driver  

⎯ Stepper valve driver intended for bipolar or unipolar stepper valve

⎯ HPV and/or BGV when not using iPro Analog outputs

⎯ High Pressure Valve (HPV) connected to Valve 1

⎯ Bypass Gas Valve (BGV) connected to Valve 2

⎯ Communicates via LAN network

⎯ Drives all types of Valves

• Technical Data

⎯ Power Supply 24VAC 40VA

⎯ Voltage Chopper constant current

⎯ max 0.9mA per valve output

iPro CO2 Controller
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HPV and BPV Controller Display

HP And BP Valve Controller Operation
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Case Controllers
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Transcritical CO2 Booster System 

System Diagram
R-744 (CO2) system that uses only 
CO2 for medium-temperature and 

low-temperature refrigeration loads.

Integrated Solutions 
Deliver seamless system integration 

that enables maximum system 
reliability, efficiency and simplicity. 

Enhanced visibility of overall system 
through E3 CO2 controller. 

*Launching soon
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Case Control Portfolio Overview

XR35CX

XR75CX

XM670

XM678

XM679

New CC-200

Value

Functionality

4 AI (1 config), 1 DI, 

2 RO, Modbus

AI→ Analog input

DI→ Digital input

RO→ Relay output

SH→ Superheat

EEPR→ Electronic 

Evaporator Pressure 

Regulator

4 AI (1 config), 1 DI, 

4 RO, Modbus

4 AI, 3 DI, 6 RO, 

Modbus

6 AI, 3 DI, 6 

RO, Modbus, 

SH control

PWM EEV
6 AI, 4 DI, 5 RO, Modbus/BACnet 

(RS485-IP), SH control PWM or 

Stepper EEV (3 Max), EEPR, &  

Mobile App

Electronic Expansion Valves Required 

for CO2 Case Control

6 AI, 3 DI, 6 

RO, Modbus, 

SH control

Stepper EEV

XEV22D

2 AI, Modbus, 

SH control

Stepper EEV
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Application 

Training & Development 
Device Within the Application   

MT & LT Cases

MT & LT Walk-Ins



Confidential

Key Features & Regulation 

Introduction

Device Image
• Electronic Expansion valve driver and regulator based 

on SH reading

• NTC, PTC, Pt1000 temperature inputs 

• (0-5V DC, 4-20mA)Pressure analog inputs

• Pressure value broadcast via LAN 

• Alarm management (Visual and relay)

• Hot Key connector, RTC option

• RS485 Modbus communications (E2 & E3)

• Defrost, Fan, Light Control

• Antisweat Control

The XM67x is a case controller suitable for 

medium and low temperature applications 

with built in superheat management of one 

(1) electronic expansion valve. 

It also had the ability to control many loads 

such as the assets fans, lights, defrost, 

LLSV and night blinds.

Parts Required 

• CX660 keyboard for remote display 

• Air temperature probes (air in and/or air out)

• Defrost termination probe 

• Coil outlet superheat probe

• Pressure transducer

• 24V 40VA Transformer (XM678/668)

XM-678 and 679 Overview
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CC-200 Technical Overview
Key Features and Control

• Seamless coordination of refrigeration case lineups with 

support for up to 8 cases in a lineup.

• Manages all loads in a refrigerated case: lighting, fans, 

defrost heaters, LLSV, expansion valves, EEPR.

• EEPR control based on air temperature or suction pressure.

• Precise control of evaporator superheat using Stepper EEV 

or PWM EEV.

• Patent pending floating evaporator SST setpoint 

management automatically adjusts evaporator SST to the 

optimum setpoint for discharge air.

• Modular design allows up to three (3) evaporator coils per 

case.

• Low, medium, and dual temperature case types.

• Built-in sensor redundancy algorithms keep the system 

running.

• Single power supply for CC200, expansion modules and 

display simplify wiring and reduce labor cost.

• Form C relays allow direct control of case loads and allow 

simplified wiring.

• Bluetooth® connectivity for easy controller status and 

service.

• Communicates with a Supervisory controller via BACnet or 

Modbus.

Introduction

Devices Image

The Case Controller 200 (CC200) is a 

microprocessor-based controller for use in 

controlling temperature and Superheat in 

refrigerated fixtures and walk-in boxes. The 

controller is suitable for medium and low 

temperature applications and can control all 

loads in a refrigerated box or fixture for up to 

three evaporator coils.



Confidential

CC200 Solution

Main Controller 

Cold Chain Connect App Case Display 

Expansion Module24VDC Power Supply
• A completely new case controller re-designed 

at every level, hardware to software.

• Single 24VDC power supply

• EEV Control

• EEPR Control

• Refrigeration, Defrost, Fans, Lights

• Adaptive Defrost

• R744 CO2 Ready

• Multiple Evaporator Control

• Dual Temperature Cases

• BACnet and Modbus protocol

• Bluetooth connectivity w/mobile app

• Pluggable Phoenix Style Connectors

• Plug In Expansion Modules

• Defrost Heater and Fan Motor Amperage 

Monitoring

Features
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Medium & 

Low Temp 

Cases

Medium & 

Low Temp 

Walk-Ins

Evaporator 

Fan

Defrost 

Heater

Case

Lights

Liquid Line 

Solenoid 

Valve

PWM Stepper

Electronic Expansion Valve

or

To

Compressor

Power 

Supply
CC200 Main Controller

Expansion 

Module#1

Expansion 

Module#2

Expansion 

Module#3

EEV1 EEV2 EEV3

EEPR

BACnet or ModBus

Single Evaporator Multiple Evaporators

CC200 Technical Overview
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CC200 Network Layout Overview

61
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Customer Value:
Simplification & Visibility

Precision Autotuning Flexibility & 

Compatibility 

Simplification & 

Visibility 

Sustainability & 

Energy

CCC Dashboard and Commands

OEM Sales Value:

• Reduce time/cost on installation and commissioning

• Simplified installation, commissioning, and service

• 40 data points and 12 service commands allow faster 

troubleshooting

• Easy service actions enable easy valve and relay 

verification

• Graphing to visualize temperature, superheat, and 

pressure trends

• View parameters to easily verify controller configuration

Feature:
• CC200 Bluetooth with Cold Chain Connect application 

Cold Chain Connect Bluetooth App



Confidential

Layout Name

XEV and EXD Superheat Controls

Are used as a stepper electronic 

expansion valve driver in systems 

with CO2 as the low temperature 

refrigerant.
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Key Features & Regulation 

Introduction

Device Image

XEV/EXD Super Heat Controllers Overview

The XEV/EXD series of driver modules are used to control a large

variety of stepper electronic expansion valves for superheat

regulation applications. The XEV’s regulation of refrigerant

superheat allows for optimized and safe system operation over a

wide variety of climatic and load conditions.

Parts Required 

• Electronic expansion valve driver and regulator based 
on superheat reading

• Battery backup with XEC Supercap (optional)

• Pressure value broadcast via LAN to XEV devices

• Alarm management (Visual and relay)

• Hot Key connector or programming keyboard for easy 
programming

• RS485 Modbus communications

• 24Vac/dc transformer 

• Coil outlet superheat probe

• Suction pressure transducer
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Leak Detection and VFDs
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Leak Detection
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Copeland VFD Platforms

• The Copeland EVM VFD series is ideal for chillers, 

medical refrigeration, display cases, walk-ins, reach-ins 

and other applications where less control functionality is 

needed.

⎯ Covers ½ to 30 HP range

⎯ Available in single- and three-phase input options, 

including 575-volt options

⎯ Equipped with onboard Bluetooth® capabilities for 

ease of use

⎯ IP20, can be made IP21 equivalent with NEMA1 

Kit

• The Copeland EVH VFD series is designed for large 

centralized racks including CO2, advanced chillers and 

industrial refrigeration applications that require more 

demanding motor control functionality.

• Covers 1 to 250 HP

• Available in three-phase, including 575-volt options

• Delivers advanced motor control

• IP21 and IP54

Both Models Support Multiple 

Applications
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Copeland VFD System Integration

68

Copeland Controls Are Already Mapped For 

The EVM and EVH

⎯ E2

⎯ E3/Site Supervisor

⎯ Full Programming Configuration thru 

Supervisory Controller

Copeland VFDs Can Integrate W/ Any Controller

– Published communication details

– Analog input speed control

– Onboard I/O & PID Control

– Expandability 

The Ground-Work Has Already Been Done To Make Integration Seamless On Copeland Devices
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Key Feature Differences: EVH vs. EVM

69

Feature EVH EVM Pro EVM Basic
Copeland Compressor Optimized YES YES YES

HP Range 1HP - 250HP 0.5HP - 30HP 0.5HP - 30HP

Frame Sizes 1 - 6 1 - 4 1 - 4

IP Ratings IP21 & 54 IP20 IP20

DC Link Choke YES NO NO

Real Time Clock YES NO NO

BACnet MS/TP & IP YES YES NO

Modbus RTU YES YES YES

Modbus TCP YES YES NO

Bluetooth NO YES YES

Analog Inputs 2 1 1

Digital Inputs 8 4 4

Analog Outputs 2 1 1

Digital Outputs 1 0 0

Relay Outputs 3 2 1

EMI Upgrade Available YES YES YES

Safe Torque Off YES YES NO

Brake Chopper YES YES YES

Keypad YES YES NO - EXT

Removable Keypad YES NO NO

Expansion Slots 2 1 1
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Applications and Tools
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E3 Offline Manager

• Offline Manager is a 

programming tool in a cloud 

environment that provides a 

virtual E3 or Site Supervisor for 

you to build programs, upload 

existing programs and self-train

https://offlinemanager.emerson.com/
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E3 Offline Manager

• Create New Programs

• Import Existing Programs

• Edit Programs

• Manage Program Inventory

• Use For Training
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E2 to E3 Program Conversion

Required Ultra-Site 5.10

Conversion In Progress

Error’s (If There Are Any)
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Wiz-Mate

• Upload Parameters

• Download Parameters

• Build and Save Controller 

Parameters

• Compare Parameters

• Troubleshoot Comm Loops
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Site Commissioning

• Create a Start-up report

• Check all Inputs/Outputs

• Drive all Valves

• Verify Programming

• Recommission after 90 days
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Emerson Retail Solutions Apps and Popular Sites

https://emersonbeta.myshopify.com/pages/instructor-led-courses

https://climate.emerson.com/en-us/products/controls-monitoring-systems/facility-controls-

electronics/facility-and-system-controls/

Software Updates

Training
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CO2 Product Information Library

77

 Product Selection Software with Booster Design                          Copeland Mobile

  

  CO2 Information Tool            AE Bulletins
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Copeland Mobile 2
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AE Bulletins 2
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Technical Support Material 

Conversion Tool Supervisor Controller Manual
Supervisor Quick Setup 

Guide

Offline Manager  -   offlinemanager.emerson.com

24/7 Technical Support

Email -

coldchain.technical

services@emerson

.com

Phone Number –

833-409-7505 (opt 

2)

https://climate.emerson.com/documents/026-4050-e2-setpoint-conversion-tool-for-retrofits-en-7062824.pdf
https://climate.emerson.com/documents/site-supervisor-user-guide-rev-17-en-us-6471528.pdf
https://climate.emerson.com/documents/026-4144-site-supervisor-controller-quick-setup-guide-rev-11-en-us-2188962.pdf
https://climate.emerson.com/documents/026-4144-site-supervisor-controller-quick-setup-guide-rev-11-en-us-2188962.pdf
mailto:coldchain.technicalservices@emerson.com
mailto:coldchain.technicalservices@emerson.com
mailto:coldchain.technicalservices@emerson.com
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