
ABB ACS380 Variable Frequency Drive Overview

The ABB ACS380 is a compact, all-compatible machinery drive designed for OEMs and industrial end users.

It supports single‐ and three-phase supplies, covering  0.25–22 kW (0.37–30 HP) across 200–480 V systems

.  This  wide power range (up to 22 kW and 480 V)  lets  one drive model  fit  many machines.  The

ACS380 excels in precise motor control (induction, permanent-magnet or synchronous motors ) while

offering built-in convenience features: an icon‐based control panel, onboard EMC filter, brake chopper, Safe

Torque Off (STO) safety, and an integrated Modbus RTU interface . It belongs to ABB’s all-compatible

drives family, meaning it shares the same PC tools and user interface as higher-end drives (ACS480/580/880)

. This common platform simplifies learning and maintenance. ABB rates the ACS380 for an expected life

of 10+ years under normal conditions , thanks to features like coated PCBs, minimal airflow design, and

full-load factory testing. 

For example, ABB’s website confirms the ACS380’s technical data: up to 22 kW output, input voltages up to

480 V, enclosure IP20 (with an optional UL Type 1 kit), and selectable EMC filter categories C2/C3/C4 . It

lists key benefits such as “data-driven optimization” (the drive logs load profiles for analysis) and “diverse

motor support” (induction, permanent-magnet and synchronous reluctance motors) . In short, the

ACS380  offers  a  feature-rich,  durable  platform  for  machine  builders,  integrating  many  functions  that

otherwise require extra hardware.

Technical Specifications

Power and Input: The ACS380 comes in variants for 1-phase 200–240 V (0.25–3.0 kW) and 3-phase 200–

240 V (0.25–15 kW), as well as 3-phase 380–480 V (0.37–22 kW) applications . It accepts 50/60 Hz (±5%)

mains.  An internal  rectifier  and DC bus  (270–324 V  for  230 V  units,  513–648 V  for  480 V  units)  feed the

inverter  stage .  The drive outputs adjustable 3-phase AC (0–U<sub>IN</sub>)  at  0–599 Hz.  Switching

frequency is programmable between 1–12 kHz (4 kHz default)  to trade off acoustic noise and inverter

losses. The ACS380 meets IEC 61800-9-2 efficiency class IE2. 

Motor Control: The drive supports scalar (V/Hz) and closed-loop vector control. Open-loop speed accuracy

is within 20% of rated slip; closed-loop speed accuracy is 0.1% of base speed . It can handle 100% torque

steps in milliseconds (<10 ms rise time) with ±5% nonlinearity . In practice, this means very stable speed

and torque even under sudden load changes. Dynamic braking is available via the built-in brake chopper

(an external resistor can be added) . The ACS380’s performance satisfies demanding profiles: ABB notes

“motor  control  performance  with  3-phase  current  measurement  meets  demanding  load  profile

requirements” . 

I/O  and  Interfaces: Standard  I/O  includes  digital  inputs/outputs  and  one  analog  input/output,  with

hardware expansion slots  on the front or  side.  Optional  modules can add relays,  fieldbus adapters,  or

encoder interfaces . Factory-order fieldbus cards are available for DeviceNet, Profibus-DP, CANopen,

EtherCAT, Ethernet Powerlink, PROFINET (with built-in EtherNet/IP or Modbus/TCP), and more . The drive

ships with Modbus RTU built in (via the control panel cable). The control panel is multilingual and icon-

driven; an alphanumeric graphical panel is an option. PC configuration tools (ABB Drive Composer) and
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mobile apps support upload/download of parameters. Copying settings between drives or loading them

into an unpowered drive (“cold configuration”) is supported for fast commissioning . 

Safety and Standards: ACS380 drives  come standard with  the Safe  Torque Off function for  functional

safety. This STO meets IEC 61800-5-2 (Cat. 3/PL e) and related SIL3 requirements . In practice, STO

ensures the motor cannot produce torque when safety circuits are triggered, often allowing omission of

separate contactors. The unit’s metal chassis and optional UL 1-door kit provide IP20 (indoor) protection

. Other specifications: ambient operation –10 to +50 °C (derate linearly up to 60 °C; frame R0 max. 50 °C)

, altitude up to 4000 m (400 V units) with derating beyond 1000 m , 5–95% non-condensing humidity

.  ABB  certifies  the  drive  to  global  directives  and  standards  (CE  marking  for  LVD/Machinery/EMC

directives, UL/cUL, EAC, RCM, KC, etc.) , ensuring compliance in most markets. 

Key Features and Capabilities

Ease of Integration: The ACS380 was designed to simplify machine integration. It includes on-board

EMC  filtering  and  an  internal  brake  chopper  as  standard ,  reducing  the  need  for  external

components. Pre-wired safety and communication options shorten wiring. ABB’s DriveSize tool (and

built-in instructions) helps select the correct drive and motor combination . Commissioning is

sped up by the icon-based panel and by software tools; parameters can be cloned to multiple units

or loaded offline . As ABB notes, these “pre-engineered features and flexible options streamline

integration, saving time and money” .

Adaptive Programming: A standout feature is  Built-in Programming (often called drive-based PLC).

The ACS380 allows custom control logic via sequential or function-block programming . No extra

software license is required – this is native. For example, simple start/stop sequences or interlocks

can run in the drive without a separate PLC, potentially lowering system cost. ABB highlights that

adaptive  programming  “may  allow  the  reduction  of  system  costs  by  replacing  the  need  for  a

PLC” . 

Robust Design: The ACS380 is  built  for  longevity  in  industrial  environments.  Boards are coated

against humidity and contaminants, and airflow is channeled to minimize dust ingress . It

tolerates +50 °C operation without derating . ABB’s testing regime includes full-load burn-in of

every  unit,  further  enhancing  reliability.  The  expected  design  life  is  over  10  years in  normal

conditions (and up to 20 years in some cases) . These measures translate into fewer drive failures

and maintenance needs over the machine’s lifetime.

Motor Control Flexibility: Besides controlling induction motors, the ACS380 can run permanent-

magnet (PM) and synchronous-reluctance motors effectively . High starting torque and smooth

acceleration profiles (S-curve ramps)  enable handling heavy loads or  inertia  without  jerking.  For

precision motion,  closed-loop encoder feedback can be used to tighten speed/torque control.  In

many standard conveyor and pump applications, sensorless control is sufficient, but the option for

encoder input (via +L535 HTL/TTL interface) is available . The drive also supports flux braking

(applying  DC for  full  torque braking)  and resistor  braking  through the  integrated  chopper,  plus

optional energy-efficient regenerative braking to dump energy back to the line if needed . 

Connectivity and Data: Modern machines benefit from connectivity. The ACS380 supports Ethernet/

IP  and  PROFINET  (via  +K475/490/491/492  cards)  as  well  as  legacy  fieldbuses .  ABB  provides
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software tools and web/mobile interfaces: drives can be networked into SCADA systems or the ABB

Ability™ cloud for  remote  monitoring.  A  built-in  logging function  records  drive  events  and load

profiles . These digital features help in predictive maintenance – for example, analyzing logged

data can reveal overheats or imbalanced loads before failure. ABB’s ecosystem also includes wiring

accessories, enclosures, and i/o modules to ease installation.

Performance and Benefits

Variable-frequency drives are widely used to save energy and improve process control. By varying motor

speed to match load, a VFD avoids the waste inherent in throttling valves or dampers. According to the

affinity laws, a fan or pump running at 80% speed consumes only about 50% of the full  power .  In

practice,  installations  often  report  20–60%  energy  savings on  variable-torque  loads  when  using  VFDs

versus  conventional  control .  For  example,  one HVAC case  study  showed VFDs on fans  reduced

cooling energy by ~27% and ventilation energy by ~85% (because power scales with roughly the cube of

speed) . Similarly, in pumping systems and material handling, using an ACS380 to soften starts and

match speeds can yield rapid payback through lower kilowatt-hours and reduced peak demand. 

Beyond energy, ACS380 drives give finer process control. Soft-starting eliminates mechanical shock: instead

of 6–8× inrush current from a DOL start, the drive smoothly ramps up, extending equipment life . This

reduces stress on belts, gears and seals. It also means lower maintenance and downtime. ABB cites cases

where VFDs dramatically reduced issues like water hammer in pump stations and cut overspeed surges. In

manufacturing, consistent torque control improves product quality: for example, a uniform extrusion profile

or smooth conveyor flow. The ACS380’s logging and diagnostics help maintain these benefits: technicians

can see if a motor often stalls or overheats, and take corrective action.

Applications and Examples

ACS380 drives are found across many industries. ABB lists typical applications such as conveyors, mixers,

extruders, textile machines, and overhead cranes . Wherever variable speed and adaptability are needed

– from food & beverage (dosing mixers, pumps, fans) to  material handling (conveyor belts, hoists) and

plastics/textiles – the ACS380 can be tailored. Its safe torque off function is especially valued in worker-

safe systems (e.g. quickly dropping torque when guards are opened). 

Real-world examples illustrate its versatility. In a recent ABB case, a Brazilian machine builder (Copeland)

integrated ACS380 drives with adaptive firmware directly into their online ordering system. Engineers could

order fully configured drives (with custom logic) via e-commerce, streamlining procurement and installation

. Another scenario: multiple conveyor drives on a packaging line are set up identically – one “master”

drive is commissioned on a control PC, then its parameters are cloned to all others via the cold‐config tool

. This saved hours of panel programming for each drive. In each case, the ACS380’s combination of

compact design, built-in I/O, and safety features helped solve machine-specific problems efficiently. 

Even outside ABB examples, the general VFD benefits apply. For instance, installing ACS380 drives on fan or

pump circuits can cut energy costs significantly. A synthesized survey notes that slowing pumps/fans often

yields per-unit savings of 10–75%, averaging perhaps 25–50% for fans and 15–20% for compressors .

Because the ACS380 can drive motors precisely at the needed speed, these savings become achievable in
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practice. Its robust controls also mean pumps start gently (reducing water hammer) and operate at optimal

efficiency throughout each duty cycle.

Best Practices and Implementation Tips

Sizing  &  Installation: Use  ABB’s  sizing  tables  or  software  to  pick  the  correct  current  rating.

Remember to match the filter class to your region (C3 for North America, C2/C3/C4 for Europe/Asia)

. Install drives in a clean, ventilated panel to handle their rated ambient (up to +50 °C). Follow

ABB’s recommendations on input fuses/circuit-breakers . For long motor cables, consider output

chokes or dv/dt filters to protect motor insulation.

Electrical Connections: Proper grounding and wiring reduce EMI issues. Keep power and signal

cables separate. Observe the drive’s specified spacing and clearance. Use the supplied ground studs

and enclosures. If using the STO terminals, wire them to your emergency stop or safety relay. Verify

correct phase sequence input to avoid rotation errors.

Configuration: Always record the drive’s configuration (save a copy in Drive Composer).  Use the

cold-configuration backup on the control panel to quickly restore parameters. Take advantage of

adaptive programming for any repetitive logic tasks (e.g. bit shift registers for status, or simple PID

control). ABB’s PC tools can graph real-time waveforms and logs for fine-tuning. 

Braking and Inertia: If your load has high inertia, ensure the ACS380’s brake chopper is enabled

and sized with an appropriate resistor. For multi-motor drives or regeneration needs, consider an

external braking unit or using a drive with an active front end (ACS380-E series). 

Maintenance: Periodically check the drive’s thermal conditions and fan (if external cooling is used).

Keep the keypad and vents clean. Use the logged data to spot trends (e.g. rising motor current over

time).  When  replacing  drives  or  upgrading  firmware,  use  the  saved  parameter  file  to  minimize

downtime.

Following these guidelines will help ACS380 drives run reliably and achieve their expected service life and

efficiency gains. 

Conclusion

ABB’s ACS380 is a  versatile, reliable AC drive geared toward machine builders and industrial users who

need configurable, high-performance motor control. It packs a broad power range (0.25–22 kW), flexible I/O

and communication, and built-in safety into a compact IP20 package . Its advanced features – from

adaptive programming to data logging – differentiate it from simpler VFDs. In real applications, an ACS380

can dramatically improve machine productivity: delivering smoother starts, precise speed regulation, and

significant energy savings (often tens of percent) in fans, pumps, conveyors, and more . Because it

uses the same control architecture as other ABB drives, engineers benefit from proven tools and a long

upgrade path. When implemented per ABB’s technical specifications, the ACS380 provides a strong return

on investment through enhanced efficiency, safety, and uptime over its 10+ year life .
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References: ABB provides detailed documentation for ACS380 drives .  Industry studies and case

reports (see below) quantify VFD benefits. 
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ABB Frequency Drives: Comprehensive Overview (Precision Electric) – general VFD info

Emerson Commercial Case Study (2016) – VFD energy savings example

Fraunhofer (CEMEP) Study (2023) – Energy savings potential of VSDs
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