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Standard Features
UL, cUL labeled, CE marked, BTL listed (BACnet Testing Lab) & UL 
Plenum Rated
EMI/RFI Filter (1st Environment, Restricted Distribution)
Seismic Certification in accordance to 

IBC 2000 referencing ASCE 7-98 and ICC AC156
IBC 2003 referencing ASCE 7-02 and ICC AC156
IBC 2006 referencing ASCE 7-05 and ICC AC156

Start-Up Assistants
Maintenance Assistants
Diagnostic Assistants
Real Time Clock
Includes Day, Date and Time
Operator Panel Parameter Backup (read/write)
Full Graphic and Multilingual Display
for Operator Control, Parameter Set-Up and Operating
Data Display:
	 Output Frequency (Hz)
	 Speed (RPM)
	 Motor Current
	 Calculated % Motor Torque
	 Calculated Motor Power (kW)
	 DC Bus Voltage
	 Output Voltage
	 Heatsink Temperature
	 Elapsed Time Meter (resettable)
	 KWh (reset-able)
	 Input / Output Terminal Monitor
	 PID Actual Value (Feedback) & Error
	 Fault Text
	 Warning Text
	 Three (3) Scalable Process Variable Displays
	 User Definable Engineering Units
Two (2) Programmable Analog Inputs
Six (6) Programmable Digital Inputs
Two (2) Programmable Analog Outputs
Up to six (6) Programmable Relay Outputs (Three (3) Standard)
Adjustable Filters on Analog Inputs and Outputs
Mathematical Functions on Analog Reference Signals
All Control Inputs Isolated from Ground and Power
Four (4) Resident Serial Communication Protocols

Johnson Controls N2
Siemens Buildings Technologies FLN (P1)
Modbus RTU
BACnet (MS/TP)

Input Speed Signals
Current 0 (4) to 20 mA
Voltage 0 (2) to 10 VDC
Increase/Decrease Reference Contacts (Floating Point)
Serial Communications

Start/Stop
2 Wire (Dry Contact Closure)
3 Wire (Momentary Contact)
Application of Input Power
Application of Reference Signal (PID Sleep/Wake-Up)
Serial Communications

Start Functions
Ramp
Flying Start
Premagnetization (DC brake) on Start
Automatic Torque Boost
Automatic Torque Boost with Flying Start
Auto Restart (Reset) – Customer Selectable and
Adjustable

Stop Functions
Ramp or Coast to Stop
Emergency Stop
DC Braking / Hold at Stop
Flux Braking

Accel/Decel
Two (2) sets of Independently Adjustable Ramps
Linear or Adjustable ‘S’ Curve Accel/Decel Ramps

HVAC Specific Application Macros
Separate Safeties (2) and Run Permissive Inputs
Damper Control
Override Input (Fire Mode)
Timer Functions

Four (4) Daily Start/Stop Time Periods
Four (4) Weekly Start/Stop Time Periods
Four Timers for Collecting Time Periods and Overrides
Seven (7) Preset Speeds

Supervision Functions
Adjustable Current Limit
Electronic Reverse
Automatic Extended Power Loss Ride Through (Selectable)
Programmable Maximum Frequency to 500 Hz
PID Control

Two (2) Integral Independent Programmable PID
Setpoint Controllers (Process and External)
External Selection between Two (2) Sets of Process
PID Controller Parameters
PID Sleep/Wake-Up

Standard Features  (continued)

Motor Control Features
Scalar (V/Hz) and Vector Modes of Motor Control
V/Hz Shapes
Linear
Squared
Energy Optimization
IR Compensation
Slip Compensation
Three (3) Critical Frequency Lockout Bands

Preprogrammed Protection Circuits
Overcurrent
Short Circuit
Ground Fault
Overvoltage
Undervoltage
Input Phase Loss
Output Device (IGBT) Overtemperature
Adjustable Current Limit Regulator
UL508C approved Electronic Motor Overload (I2T)

Programmable Fault Functions for Protection Include
Loss of Analog Input
Panel Loss
External Fault
Motor Thermal Protection
Stall
Underload
Motor Phase Loss
Ground Fault

5% Equivalent Impedance
5% Equivalent Impedance with Internal Reactor(s)
Patented Swinging Choke Design for Superior Harmonic 
Mitigation in frame sizes (R1 to R6)

	 3% Equivalent Impedance for frame R8

Available Options
3 Relay Extension Module (OREL-01)
115/230 V Digital input Interface Card (OHDI-01)
Fieldbus Adapter Modules

LonWorks
Profibus
DeviceNet
Ethernet
ControlNet
BACnet IP to MS/TP router

DriveWindow Light Start-up, Operation, Programming and Diagnostic Tool
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Specifications 
Input Connection
Input Voltage (U1) .....................................................................208/220/230/240 VAC 3-phase +/-10%
	                                                                                            208/220/230/240 VAC 1-phase +/-10%
	                                                                                            380/400/415/440/460/480 VAC 3-phase +/-10%
	                                                                                            500/575/600 VAC 3-phase +/- 10%
Frequency:.................................................................................48 - 63 Hz
Line Limitations: ........................................................................Max +/-3% of nominal phase to phase input voltage
Fundamental Power Factor (cosj):.............................................0.98 at nominal load
Connection:................................................................................U1, V1, W1 (U1, V1, 1-phase)

Output (Motor) Connection
Output Voltage:...........................................................................0 to U1, 3-phase symmetrical, U2 at the field weakening point
Output Frequency:......................................................................-500 to 500 Hz
Frequency Resolution:...............................................................0.01 Hz
Continuous Output Current:
	 Variable Torque:..................................................................1.0 * I2N (Nominal rated output current, Variable Torque)
Short Term Overload Capacity:
	 Variable Torque:..................................................................1.1 * I2N, (1 min/10 min)
Peak Overload Capacity:
	 Variable Torque:..................................................................1.35 * I2N, (2 sec/1 min)
Base Motor Frequency Range:..................................................10 to 500 Hz
Switching Frequency:.................................................................1, 4, 8 or 12 kHz
Acceleration Time:......................................................................0.1 to 1800 s
Deceleration Time:.....................................................................0.1 to 1800 s
Efficiency:...................................................................................0.98 at nominal power level
Short Circuit Withstand Rating:..................................................100,000 AIC (UL) w/o fuses
Connection:................................................................................U2, V2, W2
Enclosure Style:.........................................................................UL (NEMA) Type 1, Type 12, or Type 3R
Agency Approval Listing and Compliance:.................................UL, cUL, CE, BTL (BACnet Testing Laboratory), IBC2000, 2003, 2006

Ambient Conditions, Operation
Air Temperature:.........................................................................-15° to 40°C (5° to 104°F), above 40°C the maximum output current is de-rated 1% for 	                                                                                             
	                                                                                            every additional 1°C (up to 50°C (122°F) maximum limit.
Relative Humidity:......................................................................5 to 95%, no condensation allowed, maximum relative humidity is 60% in the presence of  
	                                                                                            corrosive gasses
Contamination Levels:
	 IEC:.....................................................................................60721-3-1, 60721-3-2 and 60721-3-3
	 Chemical Gasses:...............................................................3C1 and 3C2
	 Solid Particles:....................................................................3S2
Installation Site Altitude:.............................................................0 to 1000 m (3300 ft) above sea level. At sites over 1000 m  (3300 ft) above sea level, the 	 
	                                                                                            maximum power is de-rated 1% for every additional 100 m (330 ft). If the installation site is  
	                                                                                            higher than 2000 m (6600 ft) above sea level, please contact your local ABB distributor or  
	                                                                                            representative for further information
Vibration:....................................................................................Max 3.0 mm (0.12 in) 2 to 9 Hz, Max 10 m/s2 (33 ft/s2) 9 to 200 Hz  sinusoidal
	                                                                                            Seismic Certified referencing IBC 2000, 2003 and 2006

Ambient Conditions, Storage (in Protective Shipping Package)
Air Temperature:.........................................................................-40° to 70°C (-40° to 158°F)
Relative Humidity:......................................................................Less than 95%, no condensation allowed
Vibration:....................................................................................In accordance with ISTA 1A and 1B specifications
Shock (IEC 60086-2-29):............................................................Max 100 m/s2 (330 ft/s2) 11 ms

Ambient Conditions, Transportation (in Protective Shipping Package)
Air Temperature:.........................................................................-40° to 70°C (-40° to 158°F)
Relative Humidity:......................................................................Less than 95%, no condensation allowed
Atmospheric Pressure:...............................................................60 to 106 kPa (8.7 to 15.4 PSI)
Vibration:....................................................................................Max 3.5 mm (0.14 in) 2 to 9 Hz, Max 15 m/s2 (49 ft/s2) 9 to 200 Hz sinusoidal
Shock (IEC 60086-2-29):............................................................Max 100 m/s2 (330 ft/s2) 11 ms
Free Fall:....................................................................................R1:	 76 cm (30 in)
	                                                                                            R2:	 61 cm (24 in)
	                                                                                            R3:	 46 cm (18 in)
	                                                                                            R4	 31 cm (12 in)
	                                                                                            R5 & 6:	 25 cm (10 in)

Cooling Information
Cooling Method:.........................................................................Integral fan(s)
Power Loss:................................................................................Approximately 3% of rated power
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Specifications 
Analog Inputs
Quantity......................................................................................Two (2) programmable
Voltage Reference:.....................................................................0 (2) to 10 V, 250kOhm, single ended
Current Reference:.....................................................................0 (4) to 20 mA, 100Ohm, single ended
Potentiometer:............................................................................10 VDC, 10 mA (1K to 10KOhms)
Input Updating Time...................................................................8 ms
Terminal Block Size....................................................................2.3mm2 / 14AWG

Reference Power Supply
Reference Voltage......................................................................+10 VDC, 1% at 25°C (77°F)
Maximum Load...........................................................................10 mA
Applicable Potentiometer...........................................................1 kOhm to 10 kOhm
Terminal Block Size....................................................................2.3mm2 / 14AWG
Analog Outputs
Quantity......................................................................................Two (2) programmable current outputs
Signal Level................................................................................0 (4) to 20 mA
Accuracy.....................................................................................+/- 1% full scale range at 25°C (77°F)
Maximum Load Impedance........................................................500 Ohms
Output Updating Time................................................................2 ms
Terminal Block Size....................................................................2.3mm2 / 14AWG

Digital Inputs
Quantity......................................................................................Six (6) programmable digital inputs
Isolation......................................................................................Isolated as one group
Signal Level................................................................................24 VDC, (10V Logic 0)
Input Current..............................................................................15 mA at 24 VDC
Input Updating Time:..................................................................4 ms
Terminal Block Size....................................................................2.3mm2 / 14AWG

Internal Power Supply
Primary Use................................................................................Internal supply for digital inputs
Voltage:......................................................................................+24 VDC, max 250 mA
Maximum Current:......................................................................250 mA
Protection:..................................................................................Short circuit protected

Relay Outputs
Quantity......................................................................................Three (3) programmable relay (Form C) outputs
Switching Capacity:....................................................................8 A at 24 VDC or 250 VAC, 0.4 A at 120 VDC
Max Continuous Current:...........................................................2A RMS
Contact Material:........................................................................Silver Cadmium Oxide (AgCdO)
Isolation Test Voltage..................................................................4 kVAC, 1 minute
Output Updating Time................................................................12 ms
Terminal Block Size....................................................................2.3mm2 / 14AWG

Protections
Single Phase..............................................................................Protected (input & output)
Overcurrent Trip Limit:................................................................3.5 x I2N instantaneous
Adjustable Current Regulation Limit:..........................................1.3 x I2N (RMS) max.
Overvoltage Trip Limit:...............................................................1.30 x UN
Undervoltage Trip Limit:.............................................................0.65 x UN
Overtemperature (Heatsink):......................................................+115°C (+239°F)
Auxiliary Voltage:........................................................................Short Circuit Protected
Ground Fault:.............................................................................Protected
Short Circuit:...............................................................................Protected
Microprocessor fault:..................................................................Protected
Motor Stall Protection:................................................................Protected
Motor Overtemperature Protection (I2t):....................................Protected
Input Power Loss of Phase:.......................................................Protected
Loss of Reference:.....................................................................Protected	
Short Circuit Current Rating:......................................................100,000 RMS symmetrical Amperes	
Input Line Impedance:................................................................5% Equivalent Input Impedance with internal reactor(s) 		
	                                                                                            Patented swinging choke design for superior harmonic mitigation in frame sizes  
	                                                                                            R1-R6	
Printed Circuit Boards................................................................Conformal coated

Notes
U1 = Input Voltage                                        PN = Power – Normal Duty (HP)
U2 = Output Voltage                                     2N = Nominal Motor Current Normal Duty
UN = Nominal Motor Voltage
fN = Nominal Motor Frequency
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ACH550-UH                                                                                                                  Base Drive
The ACH550 Drive is available from 1 to 100 HP in 208/230V, 1 to 550 
HP in 480V, and 2 to 150 HP in 600V input voltages. The ACH550 Drive 
has eight frame sizes (R1 to R8). The ACH550 Drive is wall mounted from 
1 to 200 HP (R1 to R6) and floor mounted from 250 to 550 HP (R8). The 
ACH550 Drive comes in a standard UL Type 1 (NEMA 1) or optional UL 
Type 12 (NEMA 12) enclosure and has a control panel for user interface, 
parameter adjustment and drive operation mounted on the front of the 
drive. 
Wall mounted ACH550-UH
The front section of the wall mounted ACH550-UH contains the electron-
ics, power and control wire terminals. The rear section forms a cooling 
channel. The two section construction allows the unit to be installed pro-
truding through a wall, or through the rear wall of a customer supplied 
enclosure using additional hardware (R1 to R4), placing the rear section 
in a cooling air duct to minimize the heat inside the cabinet. In standard in-
stallations, the drive is mounted directly onto a wall and uses the provided 
conduit box. Conduit openings (knock-outs) are provided for bottom and 
side conduit entry. For mounting inside a customer-supplied cabinet, the 
conduit box may be removed.
Floor Mounted ACH550-UH
The floor mounted ACH550-UH contains all of the electronics, power and 
control wire terminals in a single enclosure with heatsink and cooling paths 
internal to the enclosure. In standard installations, the drive is mounted on 
the floor in a freestanding arrangement. A conduit entrance panel is pro-
vided at the top of the enclosure for conduit entry and exit.

Wall Mount (R1 - R6)

Floor Mount (R8)

Product Description
The ACH550 is available in several configurations. A brief description and illustration are provided to facilitate model 
selection and understanding of what is offered with each standard product.
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ACH550-VCR & ACH550-VDR                               ACH550 Drive w/ Vertical E-Clipse Bypass
The ACH550 with ABB E-Clipse Bypass is an ACH550 HVAC Drive with an ad-
vanced, communications capable, bypass motor starter.

The ACH550 with Vertical E-Clipse Bypass is the most eco¬nomical form of the 
ABB E-Clipse Bypass package. The ACH550 with Vertical E-Clipse Bypass is 
wall mountable in a vertically integrated UL Type 1 (NEMA 1) enclosure and is 
available from 1 to 25 HP in 208/230V, 1 to 60 HP in 480V and 2 to 60 HP in 
600V input voltages. 

The ACH550 ABB E-Clipse Bypass

The ACH550 with ABB E-Clipse Bypass provides a non-fused input disconnect 
switch or circuit breaker with door mounted and interlocked operator (padlock-
able in the OFF position), a bypass starter, electronic motor overload protection, 
a local programming and operator keypad with LCD display and indicating lights, 
and provisions for external control connections, and serial communications ca-
pability. Certain configurations (+F267) also provide a drive service switch.

The ACH550 with E-Clipse Bypass includes two contactors. One contactor is the 
bypass contactor, used to connect the motor directly to the incoming power line 
in the event that the ACH550 is out of service. The other contactor is the ACH550 
output contactor that disconnects the ACH550 from the input power and the mo-
tor when the motor is operating in the Bypass mode. The drive output contactor 
and the bypass contactor are interlocked to prevent “back feeding,” which occurs 
if line voltage is applied to the ACH550 output terminals. 

The ACH550 with ABB E-Clipse bypass is a microprocessor-controlled “intel-
ligent” system which features programmable Class 20 or 30 overload curves, 
programmable underload (broken belt) and overload trip or indication.  Also in-
cluded as standard features are single-phase protection in bypass mode, pro-
grammable manual or automatic transfer to bypass, fireman’s override, smoke 
control, damper control, no contactor chatter on brown-out power conditions and 
serial communications.  Should a drive problem occur, fast acting fuses exclu-
sive to the ACH550 drive path disconnect the drive from the line prior to clearing 
upstream branch circuit protection, maintaining bypass capability.

The damper control circuit closes a dry contact upon a start command to open a 
damper such as an outdoor air damper, fire damper, isolation damper, etc. before 
the motor is allowed to operate in drive mode or bypass mode regardless of the 
source of the run command.  When the damper is fully open, a normally open dry 
contact from the damper end-switch closes and allows the motor to operate. 

Up to four dedicated inputs are provided for safety interlocks such as firestats, 
smoke detectors, etc. The safety interlock inputs may also be linked to plain 
English keypad diagnostic indications to be displayed on the Control Panel LCD.  
The unit may be set-up to display any of the following diagnos-tics upon opening 
of a digital input: Vibration Switch; Firestat; Freezestat; Over Pressure; Vibra-
tion Trip; Smoke Alarm; Safety Open; Low Suction; Start Enable; Run Enable; 
Damper End Switch; Valve Open Proof; or Pre-Lube Cycle.  When any of these 
contacts open, the motor stops (in drive or bypass mode) and the damper is 
commanded to close.  Although it is not a recommend sequence of operation, 
this run permissive circuit may also be controlled via serial communications.

(continued on next page)

Vertical (R1-R4)
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ACH550-BCR & ACH550-BDR                                            ACH550 Drive w/ E-Clipse Bypass
The ACH550 with ABB E-Clipse Bypass is an ACH550 HVAC Drive with an 
advanced, communications capable, bypass motor starter. 
The ACH550 with E-Clipse Bypass is available from 1 to 100 HP in 208/230V, 
1 to 400 HP in 480V, and 2 to 150 HP in 600V input voltages. The ACH550 with 
E-Clipse Bypass is wall mounted from 1 to 200 HP and floor mounted from 250 
to 400 HP. The ACH550 with E-Clipse Bypass is housed in a standard UL Type 
1 (NEMA 1) or optional UL Type 12 (NEMA 12) enclosure.

For outdoor applications, UL Type 3R (NEMA 3R) enclosed ACH550-BCR 
and -BDR Drive with Disconnect packages are available from 1 to 100 HP at 
208/240V, 1 to 200 HP at 480V and 2 to 150 HP at 600V. Construction is sheet 
steel with a tough powder coat paint finish for corrosion resistance. A thermo-
statically controlled space heater and thermostatic control of the force venti-
lated cooling system are standard. The operator keypad is mounted on the 
enclosure and covered with a protective door.

(continued from previous page) 
The ACH550 with ABB E-Clipse bypass has two Override modes of operation 
for critical control situations.  The Smoke Control Override accepts a normally 
open dry contact that forces the motor to run in bypass and ignores all keypad 
inputs.  In Smoke Control Override mode, the system acknowledges high prior-
ity digital inputs such as overpressure safeties and damper end-switch run per-
missive proofs, and disregards other, low priority digital inputs. Smoke Control 
Override (Override 1) response is not field programmable.  The unit will go into 
smoke Override mode whenever the Override 1 input is closed.
The second mode, Override 2, is fully programmable.  Override 2 default pro-
gramming is designed for “Run to Destruction” operation.   However, the end 
user can program the unit to acknowledge some external inputs while ignoring 
others; ignore all external inputs; or acknowledge all external inputs.  This mode 
is fully programmable to allow the user to program the response of the unit to 
match his local AHJ.
All ABB E-Clipse bypass units have the following Embedded Fieldbus (EFB) 
protocols included as standard: Modbus RTU; Johnson Controls N2; Siemens 
Building Technologies FLN (P1); and BACnet (MS/TP).  The ABB E-Clipse by-
pass is BACnet Testing Labs (BTL) listed as an Applications Specific Controller 
(B-ASC).
The ACH550 with ABB E-Clipse bypass allows control and monitoring of both 
Drive and Bypass over serial communications. Users can control and monitor 
over 45 points of bypass information via the communications protocols.  Se-
rial communication capabilities include; bypass run-stop control; the ability to 
force the unit to bypass; and the ability to control all relay outputs.  The BAS 
system can monitor measured data such as current (in amps), kilowatt hours 
(resettable), operating hours (resettable), and bypass logic board temperature.  
The BAS is also capable of monitoring status data such as bypass relay output 
status, and digital input status.  Bypass override, diagnostic, warning and fault 
information is also transmitted over serial communications with remote system 
(drive or bypass) fault reset possible as well. The BAS system is also capable 
of determining if the motor is running (or selected to run) from the drive or by-
pass; as well as the status of the Drive and Bypass H-O-A switches over serial 
communications. 

Wall Mount (R1 - R6)

Floor Mount (R8)

Wall Mount BX3R (R5)
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ACH550-CC & ACH550-CD                                                                  ACH550 Classic Bypass
The ACH550-CC and CD are complete Drive with Bypass Packages that 
include an ACH550 Variable Frequency Drive, a bypass function that allows 
the motor to be run at full voltage in the event the drive is shut down for ser-
vice and a main disconnect means. Complete, pre-engineered packages re-
duce time, effort and the cost of installing the popular drive bypass option.

The bypass function is configured entirely of standard industrial control com-
ponents.  It includes two electrically interlocked contactors, a motor overload 
relay, a control power transformer with primary and secondary fusing, and 
cover mounted Drive-Off-Bypass selector switch, BYPASS pilot light and  
EXTERNAL/MOL FAULT pilot light.

Bypass is accomplished by means of the two contactors.  One is the bypass 
contactor used to connect the motor directly to the power line.  The other is 
the output contactor that disconnects the motor from the drive output when 
operating in the bypass mode.  This prevents the “back feeding” that would 
occur if line voltage were applied to the drive output terminals.  The drive out-
put contactor and the bypass contactor are electrically interlocked to prevent 
simultaneous operation.

Motor overload protection in the bypass mode is provided by a Class 20 mo-
tor overload relay.

ACH550 Drive W/ Bypass Packages include either an input disconnect switch 
(ACH550-CD) or circuit breaker (ACH550-CC) with a door mounted external 
operating handle that is interlocked with the enclosure door and lockable in 
the OFF position with up to three padlocks.  The multi-lingual, alphanumeric 
drive control panel is mounted on the enclosure door.  An optional drive ser-
vice switch (+F267) isolates the drive from the power source for service and 
provides superior functionality to a three-contactor arrangement.

Fast acting, current limiting drive input fuses are provided as standard.   
Faster than circuit breakers and most other fuses, the drive fuses are  
included to limit damage and allow for possible drive repair if a short circuit 
or ground fault should develop in the drive input bridge.  For drives at the 
higher ratings, it is generally more economical to repair rather than replace 
the drive.  Drive fuses are also intended to provide for immediate operation 
of the bypass function after such a fault.

Drive W/ Bypass Packages are available in UL TYPE 1 and UL TYPE 12 
enclosures through 100 HP at 208/240V, 200 HP at 480V and 150 HP at 
600V.  For outdoor applications, UL TYPE 3R enclosed packages are avail-
able through 100 HP at 208/240V, 200 HP at 480V, and 150 HP at 600V.  UL 
TYPE 3R enclosures are sheet steel construction with a tough powder coat 
paint finish for corrosion resistance, and include a thermostatically controlled 
space heater and thermostatic control of the force ventilated cooling system 
as standard.

Floor Mount (R6)

Floor Mount (R8 )

Wall Mount (R1 - R6)
















































































