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ABB ACS310 Variable Frequency Drives (VFD) -
Comprehensive Technical Overview
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ABB ACS310 general-purpose drives (multiple units shown) are compact low-voltage VFDs designed for
controlling the speed of AC motors in variable torque applications such as pumps and fans. This series, part
of ABB's ACS drive family, emphasizes ease of use and energy efficiency for scenarios without high overload
demands ' 2 . The ACS310 incorporates a range of built-in features tailored to pump and ventilation
systems - from multi-pump control logic to advanced energy optimization - all in a user-friendly package. In
this overview, we delve into the ACS310's technical specifications, key features, real-world applications, and
best practices, highlighting how this drive can improve process control and reduce operating costs for
various industries.

Technical Specifications and Performance

Power and Voltage Range: The ABB ACS310 comes in multiple ratings to cover small and medium power
needs. It supports motor power from 0.37 kW up to 22 kW (approximately 0.5 to 30 HP) 3 . Models span
both 200-240 V and 380-480 V AC supply classes, with versions for single-phase 200-240 V input (up to 4
kW) and three-phase input (up to 22 kW) 4 . This flexibility allows the ACS310 to be used in facilities with
only single-phase mains (for smaller motors) as well as standard three-phase industrial power. The drive's
output provides a full 0 to supply-voltage range for three-phase motors, with frequency control from 0 up to
500 Hz 5 - useful for high-speed motors or specialized applications.

Enclosure and Size: All ACS310 units are housed in a space-saving IP20-rated enclosure (UL “Open” type)
for mounting inside electrical panels or enclosures 3 . An optional NEMA 1 kit is available to attach a
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conduit box and cover, allowing safe wall-mounted use with finger-safe protection when needed (UL Type 1)

6 7 .The drives are physically compact, a benefit in retrofit situations and tight spaces. For instance, the
smallest frame size (RO) is only around 260 mm tall and 70 mm deep, while larger frames (up to R4) handle
the highest power ratings at modest dimensions 8 9 . This compact and uniform design enables
convenient side-by-side installation in equipment cabinets, minimizing footprint while simplifying
integration 10 .

Thermal and Overload Capacity: The ACS310 is optimized for variable torque “normal duty” loads and
does not support high overload currents like heavy-duty drives. It delivers its nominal output current at up
to +40 °C ambient without derating 11 . Above 40 °C, output must be derated (~1% per additional 1 °C, up to
max +50°C) 11 . In practice, this means the drive handles typical pump/fan operating conditions in
standard environments. Overload handling is limited - at 50°C the drive allows a 10% overload for 1
minute every 10 minutes 2 . This equates to roughly 110% of rated current for short periods, which is
sufficient for most pump and fan startups or transients (which usually demand only modest torque surges).
For starting, the ACS310 can briefly supply up to 160% of its rated current for 2 seconds to overcome
inertia 13 . The motor control method is standard V/Hz (scalar) control 4 - appropriate for variable-
torque loads - ensuring stable operation without requiring complex tuning. (Higher-end ABB drives use
vector control, but the ACS310 keeps it simple for ease of use on fans and centrifugal pumps that typically
do not need high dynamic torque accuracy.)

Built-in Filtering and Compliance: To meet electromagnetic compatibility (EMC) standards, the ACS310
includes an internal EMI/RFI filter. This filter is rated to Category C3 per IEC/EN 61800-3, suitable for
industrial environments 3 . In practical terms, the drive can be used on typical factory power systems
and comply with EMC limits for second environment (industrial) installations. If the drive needs to be used in
residential or more sensitive environments (first environment), external EMC filters can be added to meet
stricter Category C2 or C1 limits > 16 . For instance, ABB offers optional input filter modules to ensure
compliance in IEC 61000-3-12 harmonic current limits 17 , and low-leakage filters if required when using
certain earth-leakage circuit breakers 16 . The ACS310 also has provisions for external AC line reactors
(chokes) to reduce harmonics and improve the input power factor 17 , as well as optional output chokes for
very long motor lead lengths 18 (to protect motor insulation from voltage spikes).

In terms of safety and regulatory compliance, the ACS310 carries UL and cUL listings, CE marking for EU
Low Voltage and EMC Directives, RCM (for Australia/NZ), EAC (Eurasian conformity), and is RoOHS compliant

1920 | It is manufactured under ISO 9001 quality standards and ISO 14001 environmental standards 21 .
While the ACS310 is a “legacy” product in ABB's lineup, it remains a robust solution meeting modern
requirements for basic drive applications.

Pump and Fan Control Features

One of the standout aspects of the ABB ACS310 is its powerful set of pump- and fan-specific control
features integrated into the drive's firmware. These features are designed to eliminate the need for
external controllers in many fluid handling applications, thereby simplifying system design and improving
reliability. Key functions include:

* Multi-Pump Control (PFC): The ACS310 can regulate multiple pumps (or fans) in parallel using its
Pump and Fan Control (PFC) macro 22 23 . In a typical setup, one drive controls one motor with
variable speed, while up to 2-3 auxiliary motors are switched on and off (across the line via
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contactors) to meet varying demand. The drive’s logic will automatically start or stop auxiliary pumps
as needed to maintain a target pressure or flow, and rotate which pump is speed-controlled vs. fixed
in order to balance runtime. An interlock function ensures that when one pump is controlled by the
VFD, other pumps can be isolated from mains before being connected, preventing backfeeding
issues 24 25 . This multi-pump coordination eliminates the need for an external PLC in many
booster pump systems, reducing cost and complexity. By staging pumps on/off and adjusting speed,
the system avoids running all pumps at full speed continuously, thereby reducing wear on motors
and mechanical components while saving energy.

Soft Pump and Fan Control (SPFC): When auxiliary pumps or fans do need to start, the ACS310 uses
a soft start/stop sequencing to reduce pressure surges in pipelines and ducts. ABB calls this the Soft
PFC feature 26 27 _Instead of an abrupt transition, the drive gradually ramps the speed of the lead
pump and coordinates the cut-in of following pumps. This avoids the “water hammer” effect or
sudden pressure spikes that occur when an additional pump kicks on at full speed. By smoothing
these transitions, maintenance costs are reduced (less stress on pipes, valves and pump impellers)
and overall process stability improves 26 . This is particularly useful in irrigation networks, building
water supply systems, and HVAC chillers where pressure transients can cause damage.

PID Setpoint Control: The drive has built-in PID controllers that allow it to maintain a process
variable (like pressure, flow, or temperature) at a setpoint without an external PID controller 28 . The
ACS310 can take an analog feedback signal from a sensor (e.g. pressure transducer or flow meter)
and automatically adjust motor speed to hold the target setpoint. This is invaluable for pump/fan
applications: for example, maintaining constant pressure in a water pipeline as demand fluctuates,
or keeping a ventilation duct pressure constant as dampers open/close. The internal PID loop works
with the multi-pump control - the drive will increase speed or bring additional pumps online as the
PID loop calls for more output to maintain the setpoint. It also features a sleep & boost function: if
demand drops very low, the drive can command a pump to run up briefly to “boost” pressure then
enter a sleep mode (pump off) to avoid inefficient low-flow operation 29 30 . The drive monitors the
pressure and automatically restarts pumping when it falls below a minimum threshold. This prevents
unnecessary continuous running and saves energy while ensuring pressure is available when
needed.

Level Control and Anti-Jam: Beyond pressure/flow, the ACS310 provides functions for level control
in tanks and sumps. It can fill or empty a tank to maintain levels within set limits by controlling pump
speed 31 . Importantly, it includes a pipe cleaning (anti-ragging) feature - the drive can perform a
programmed cleaning cycle to prevent buildup on pump impellers or tank walls 32 33 . For
example, if a pump is at risk of clogging (as detected by a certain increase in torque or drop in flow),
the drive can execute a cleaning sequence such as momentarily reversing the pump or oscillating
speed to shake loose debris. This preventive maintenance function helps avoid manual cleaning and
unplanned downtime. The ACS310 can also detect conditions like no-flow (dry run) or overflows by
supervising the feedback signal and will trip or alert accordingly to protect the process 34 .

Pipe Fill Mode: When starting a pump into an empty pipe system, a sudden influx at full speed can
cause surges. The ACS310 addresses this with a “Soft pipe fill” function that gradually ramps up flow
until the system is pressurized 35> 36 . During pipe fill, the drive runs at a low speed or with a
controlled acceleration to gently fill pipelines before normal PID control takes over. This extends the
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lifetime of piping and reduces the risk of water hammer on start. Operators can configure the fill
parameters (duration, speed, etc.) as needed for the system volume.

Collectively, these dedicated pump and fan features enable the ACS310 to serve as an intelligent pump
controller. In real-world terms, this means simpler installation and integration: many small water systems or
HVAC setups can use the drive's out-of-the-box macros to manage pumps, rather than programming an
automation system. This not only lowers initial cost but also improves reliability (fewer components) and
provides quick diagnostics via the drive’s interface if any pump issues arise.

Energy Efficiency and Performance Benefits

Energy savings is a primary motivation for using VFDs in pump and fan applications, and the ABB ACS310 is
equipped with several features to maximize efficiency and make energy usage visible to users. The inherent
advantage comes from regulating motor speed to match demand - according to the affinity laws for
centrifugal machines, power draw drops roughly with the cube of speed reduction 37 38  For example,
slowing a pump to 50% of its full speed can cut the power required to around 12.5% of full-power (0.5° =
0.125) 38 . This dramatic nonlinear effect means even moderate reductions in speed yield large energy
savings compared to throttling methods. The ACS310 leverages this with intelligent control and features
such as:

« Energy Optimizer: The drive can automatically optimize the motor’s voltage-to-frequency ratio
under light loads to improve efficiency 39 . In essence, when a pump or fan is running at partial
capacity, it often doesn't need full voltage to the motor. The ACS310’s energy optimization function
will trim the voltage slightly (while maintaining the commanded speed) to reduce core losses and
magnetizing current in the motor, thereby improving the system efficiency especially on partial
centrifugal loads 39 . This is done dynamically and does not require user intervention.

Energy Monitoring and Calculators: A standout feature is the set of built-in energy counters and
calculators. The ACS310 tracks energy consumption and can display energy saved (for instance,
compared to running the motor at full speed direct-on-line) in kilowatt-hours 40 41 | It can even
show the corresponding CO, emissions reduced and an estimate of cost savings in local currency

42 43 | These real-time metrics help operators monitor the gains from using the VFD. For
example, a facility manager might see that over a month, a pump drive saved several thousand kWh
and hundreds of dollars, reinforcing the value of the investment. According to ABB, energy efficiency
achieved with such general purpose drives often pays back the purchase cost in as little as 1-3 years,
and sometimes just months 44 45 .

Swinging Choke & EMC Design: The ACS310's hardware design includes a so-called “swinging
choke” DC reactor and an EMC filter as standard (in most models) 46 . The swinging choke is a type
of DC link inductor that provides harmonic filtering more effectively at partial loads - it presents
higher inductance at lower currents - which helps reduce input current distortion (THD) and improve
the power factor when the drive is not running at full load. The benefit is a more sinusoidal current
draw from the grid and lower losses in upstream transformers and generators. This not only helps
meet IEEE/IEC harmonic guidelines but also marginally improves the drive system efficiency by
smoothing current flow. Additionally, the drive’s cooling fan is controlled by software to run only

when needed, which reduces unnecessary losses and acoustic noise during periods of low load
47 48
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* Load Analyzer: To aid in energy optimization and proper system sizing, the ACS310 features a built-
in load analyzer tool 49 50 . This function records key process data over time - such as motor
current, torque, and speed profiles - enabling analysis of how the motor and load are behaving. By
reviewing the load analyzer data, engineers can identify if a pump is oversized or underloaded, see
the effect of control changes, and verify that energy usage correlates with demand. It's effectively a
data logging feature for drive and motor performance. Using this, one could, for example, compare
the energy consumption before and after adjusting a setpoint or adding another pump, to quantify
the improvement. The analyzer helps in fine-tuning the process and can guide decisions like
resizing motors or further adjusting control parameters for optimal efficiency.

The net result of these features and the basic physics is significant energy and cost savings. Industry
research indicates that using variable speed drives in pumping systems can save on the order of 20%-50%
of energy compared to traditional fixed-speed control with throttling 51 . Real-world cases bear this out: for
instance, an analysis in a district heating pump station showed potential savings of up to 46% by optimizing
pumps with VFD control 51 . ABB notes that typically about 25% energy reduction is achieved when adding
VFDs to pumps, fans or compressors in industrial settings 52 , and sometimes much more - ABB's own case
studies document savings as high as 50-60% or even 80% in extreme cases where motors were previously
running inefficiently at constant speed 53 54 . Besides energy savings, using the ACS310 to avoid throttle
valves or dampers means the motor runs at lower speed and the pump operates closer to its best efficiency
point, which extends equipment life. A throttled pump wastes energy as heat and puts extra stress on
bearings and seals (due to off-BEP operation and high pressure on closed valves), whereas a VFD-controlled
pump greatly alleviates these issues 55 56 . By reducing the average speed, wear and tear is reduced,
leading to less frequent maintenance on pumps, fans, and associated mechanical systems.

In summary, the ACS310 not only cuts down electricity bills and CO, emissions, but also improves the overall
performance and longevity of pumping systems. It exemplifies how modern drives make it easier to achieve
energy efficiency targets and show tangible results to stakeholders via built-in monitoring tools.

Ease of Use and Integration

ABB designed the ACS310 to be simple to set up and operate, even for those not deeply familiar with
drives. This makes it well suited for OEMs and end-users who need basic speed control without a steep
learning curve. Several features contribute to its user-friendliness:

* Pre-programmed Macros and Assistants: The drive comes with a selection of application macros
(predefined I/0 configurations and parameter sets) for common scenarios like pumping, fan control,
basic conveyor, etc. During commissioning, the user can select an appropriate macro (for example, a
“PID Control” macro or “Multi-pump” macro), and the ACS310 will automatically configure its inputs,
outputs, and control logic to a functional starting point 24 49 . This drastically reduces setup time,
since default values for acceleration rates, reference signals, and feedback are already tuned for that
application. Additionally, built-in startup assistants guide the user through critical settings (motor
nameplate data, desired units, etc.) via the keypad interface, making commissioning fast and
foolproof. Short menu structures and plain language displays on the keypad help in quickly getting
the drive running without wading through dozens of parameters 24 . The philosophy is that in
simple applications, the user shouldn’t need to be a drive expert to configure basic operations.
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« Control Panel Options: The ACS310 supports both a Basic Panel and an Assistant Panel (advanced
LCD keypad). The assistant panel (if included or added, often indicated by the +J400 option) features
a multilingual display, context-sensitive Help, and various assistants for startup, PID tuning, and
diagnostics. The panel can store parameter backups and even clone settings to another drive. It's
also hot-pluggable and can be mounted remotely (e.g., on a cabinet door) with a cable. This provides
flexibility in how users interact with the drive - either via the on-device keypad or a remote location.
The panel allows direct display of key values like output frequency, current, and any fault messages
in text form, simplifying monitoring and troubleshooting.

PC Configuration Tools: ABB offers software tools compatible with the ACS310, such as
DriveWindow Light 2 (legacy) or the newer Drive Composer tool, which allow connection to the
drive via a PC for more intuitive parameter management 57 58 . Through these, users can visualize
and edit parameters, monitor real-time performance, and save configurations. This can be especially
handy for integrators who want to document settings or tune the drive while observing system
response. For example, one could adjust PID gains from the laptop and see the effect on pressure
stability immediately. The ACS310 has an onboard Modbus RTU interface (RS-485) which can be used
with an adapter or serial cable to connect to a PC or building management system, enabling these
configuration and monitoring capabilities.

FlashDrop Configuration Tool: For OEMs or panel builders, ABB's FlashDrop tool is a small
handheld device that can upload parameter sets to the drive in a couple of seconds, without
power applied to the drive 5 7 . This is extremely useful in production environments: a
technician can program the drive's settings instantly by just placing the FlashDrop device near the
drive (it uses an infrared port on the front). If an OEM is building many identical pump systems, they
can program one drive, save the parameters to FlashDrop, then rapidly clone those settings into
each new drive on the assembly line even before powering up the panel. It's a safe and efficient
way to speed up deployment and avoid human error in manual programming.

Integrated Connectivity: The ACS310 includes an embedded Modbus EIA-485 serial interface as
standard 60 61, This means it can connect to any Modbus RTU compliant network (commonly used
in building automation and simple SCADA systems) for remote control and monitoring. Over
Modbus, one can start/stop the drive, set speed references, and read status registers (like output
current, frequency, alarms, etc.) easily. In addition, ABB offers optional fieldbus adapters for more
advanced network integration - for example, a module like the SREA-01 Ethernet adapter can be
attached to provide Ethernet/IP or Modbus TCP connectivity 57 58 . This can allow the drive to be
monitored via a LAN or integrated into an IoT system for data collection. There's also the MREL-01
relay extension module which adds three extra programmable relay outputs 5 7 . This module
is often used in multi-pump systems: each relay can be assigned to control an auxiliary pump’s
starter or to indicate specific status conditions. Using MREL-01, the ACS310 can directly manage
several auxiliary motors (start/stop signals) as part of its pump control logic, truly acting as the
“brain” of a multi-pump station. All these options make it easy to integrate the ACS310 into larger
control systems or use it as a standalone controller.

Robust Design and Diagnostics: Even though the ACS310 is a simpler drive, ABB has implemented
robust design features usually found in higher-end units. The control boards are coated for
protection against dust and moisture, improving reliability in harsh environments 6 59 . The drive
can also perform an automatic reset/restart after certain faults: for instance, if a momentary
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supply voltage dip trips the drive or an overload condition occurs and then clears, the ACS310 can be
configured to automatically reset the fault and resume operation after a short delay 62 63 . This is
valuable for unmanned pump stations or ventilation systems - the drive “takes care of itself” to
maintain uptime. Protections for overcurrent, overvoltage, undervoltage, motor stall, and
overtemperature are built-in and self-monitoring. If a fault persists, the drive will safely shut down
and provide an alarm message to pinpoint the issue. Overall, the ACS310's design emphasizes
reliability and minimal maintenance, allowing end users to focus on their process rather than
worrying about drive tuning or failures.

Applications and Real-World Use Cases

The ABB ACS310 is used across a wide range of industries and scenarios wherever simple, efficient control
of pumps or fans is needed. Some common application areas include:

* Water Supply and Irrigation: The ACS310's pump control functions (multi-pump, pipe fill, sleep
mode, etc.) make it ideal for water distribution systems. For example, in a municipal water
pumping station, an ACS310 can manage a booster pump that maintains constant pressure in the
network. As demand rises during the day, the drive speeds up the lead pump and brings additional
pumps online via its relay outputs; at night when usage drops, it lets pumps sleep to save energy. In
agricultural irrigation systems, the real-time clock and scheduling functions can start pumps at set
times (e.g. early morning and evening watering) without manual intervention 64 65 . One case
study described an irrigation setup where using ACS310 drives with built-in timers and soft fill
eliminated the need for valve-based flow control, resulting in energy savings of around 30% and
significantly less water hammer in the pipes (extending pipe lifetime). The drive's level control was
also applied to manage water storage tanks, automatically refilling tanks when levels got low 31 .

HVAC and Building Services: In commercial buildings, the ACS310 can efficiently run centrifugal
fans for air handling units, cooling towers, and exhaust systems. Its variable speed control ensures
that ventilation matches occupancy needs, cutting energy use during off-peak hours. The multi-fan
control can gang several fans in a large air shaft. Additionally, chilled water circulation pumps in
HVAC benefit from VFD control to maintain differential pressure in chiller loops. For instance,
retrofitting constant-speed chillers with ACS310 drives on the pumps has been documented to
reduce electricity consumption by 40-50% due to the pumps running only as fast as needed to meet
cooling demand 54 51 . The ACS310's low noise operation (thanks to its variable fan and high
switching frequency up to 16 kHz configurable) is a plus in building environments where acoustic
comfort is important.

Industrial Fluid Handling: Many industries use the ACS310 in processes like cooling water
circulation, booster sets, and sump pumps. It's a popular choice for OEM skid packages because
of its simplicity and cost-effectiveness. For example, a chemical processing plant might use ACS310
drives on various utility pumps (cooling glycol circulation or waste water sump pumps). Using the
drives’ internal PID, each pump maintains levels or flows automatically. If a pump gets clogged, the
pipe cleaning function can attempt to clear it, and if unsuccessful, the drive signals maintenance
required. In one such scenario, replacing an old across-the-line starter with an ACS310 on a sump
pump not only reduced clogging issues (by slowing the pump when not much water is present,
avoiding dry running), but also cut the pump’s energy use by 25% and virtually eliminated water
spill-over events by precisely modulating speed.
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« Manufacturing and OEM Equipment: Although aimed at variable torque loads, the ACS310 can also
handle lighter constant-torque tasks where high overload is not needed. Examples include small
conveyors, mixers, or feeders in food and beverage plants, where motors might be 5-10 HP and
the process benefits from speed adjustment. An OEM machine builder might choose ACS310 drives
for a simple conveyor system to softly start/stop the belts and vary speed based on process
requirements. The drives include all necessary filters and a control panel standard, which is
convenient for OEMs to integrate without extra parts 46 . Additionally, the drive's reliability and
ABB's global support network make it a safe choice for equipment that will be deployed worldwide -
users anywhere can find ABB service or replacements. It's noted that ABB factory-tests each
ACS310 under full load before shipping ¢ , ensuring that DOA failures are exceedingly rare and
quality is consistent.

To illustrate a real-world success: Hills Quarry Products (UK) used ABB drives to solve issues with a set of
pumps at a gravel quarry. The original setup had constant-speed pumps leading to frequent motor failures
and inefficient operation. By installing ACS310 drives and using the multi-pump control feature, the quarry
achieved stable pressure on their wash plant while dramatically reducing energy usage and pump wear 67 .
According to the case report, pump breakdowns were virtually eliminated and the energy consumption
dropped enough to save thousands of pounds a year in electricity. In another example, a vehicle
manufacturing plant’s paint line was experiencing high power costs due to oversized motors running at
full speed. An energy audit identified VFDs as a solution - after retrofitting several ABB ACS series drives
(including ACS310 for smaller fans), the plant documented an over 80% reduction in energy costs for
those motors € 69 . This “staggering” saving was achieved by leveraging the affinity law: many fans were
running at 100% but only needed ~50% flow most of the time, so slowing them down yielded exponential
savings.

These cases underscore that beyond the technical specs, the practical benefits of the ACS310 are better
process control, lower operating cost, and improved system longevity. Whether it's a municipal water
utility, a farm irrigation system, or an HVAC plant room, the ACS310 has proven to be an effective tool to
solve control problems and deliver rapid return on investment through energy savings.

Installation and Best Practices

When deploying ABB ACS310 VFDs, following some best practices will ensure a smooth installation and
optimal performance:

* Proper Sizing and Rating: Always choose the drive rating appropriate for the motor and application
duty. Since the ACS310 is a normal-duty drive (with limited overload), if the load requires frequent
high torque or starting on heavy loads (e.g. positive displacement pumps, loaded conveyors), ensure
the drive's current rating comfortably exceeds the motor’s full load amps. ABB provides selection
tables listing motor hp/kW vs. drive model - using those guarantees the drive can handle the motor
with necessary margins. Remember to account for environmental conditions: if the panel ambient
will exceed 40°C, derate the drive or select the next larger size 11 . Also, if using a single-phase
supply on smaller models, check ABB's documentation for derating (often a drive can run a motor
about half its three-phase rating when on single-phase input due to higher DC bus ripple).

* Motor and Cable Considerations: The ACS310 can support cable lengths (motor leads) of tens of
meters with its internal output filters. However, for very long cable runs (approaching 100 m or more)
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or multiple motors on one drive, consider using optional output reactors or dV/dt filters to protect
the motor insulation from voltage spikes 70 71 . Use shielded motor cables and ground them
properly at the drive end to minimize electromagnetic interference, as recommended in the ABB
manual. If multiple motors are driven by one ACS310 in a parallel configuration (multi-motor
operation), each motor should have its own thermal overload protection (e.g. an external motor
protection relay or thermal contact) since the drive can't directly sense individual motor currents in
that scenario.

Line Side Protection and Harmonics: Install the recommended input protection devices - typically,
fast-acting fuses or a circuit breaker rated for drives (with appropriate interrupt capacity). ABB
usually specifies Class T or similar fuses for the smallest drives, or UL-class breakers that can handle
the inrush and DC bus charging current. If the installation is in a location with sensitive supply or the
drive is large relative to the supply, adding a line reactor (choke) on the input can reduce
harmonics and prevent nuisance trips from line voltage disturbances 17 . It can also reduce audible
noise in the drive. The ACS310 meets IEC harmonics standards for many situations, but in case of
very stiff networks or compliance with IEEE-519 or IEC 61000-3-12, line reactors or active filters might
be required. Consult the ABB harmonic calculation tool or guidelines to determine if mitigation is
needed.

EMC and Grounding: For EMC compliance, ensure the EMC screw or link is properly connected or
disconnected as directed by ABB depending on the grounding system. The ACS310's internal EMC
filter can be disconnected if not needed (to avoid leakage currents in certain installations like on a
high-resistance-grounded network). For general usage, keep it connected to filter out high-
frequency noise. The drive chassis must be bonded to ground, and the motor cable shield (if used)
should be clamped to the drive’s ground clamp to effectively route interference to ground. These
steps will help meet EMC emissions standards and prevent interference with nearby equipment.

Programming and Tuning: Take advantage of the application macros to quick-start the
configuration. For instance, if controlling a pump with pressure feedback, select the PID Control
macro - this will pre-configure an analog input for the feedback and enable the PID regulator by
default. Then you only need to set the desired setpoint and fine-tune the PID gains if necessary. The
default PID settings in ACS310 are often sufficient for slow systems like pressure loops, but some
optimization may improve response (the Assistant panel's PID autotune function can be used, or
manual tuning by observing the response). Use the Built-in protections: set the pump's dry-run
protection by enabling the “no flow” detection (the drive can monitor if the feedback stays low
despite high speed, indicating a possible pump prime loss). Similarly, set the output frequency limits
appropriately - for example, in a fan application, you might want a minimum speed to ensure
airflow, or in a pump you may limit maximum frequency to avoid dead-head pressure beyond safe
limits. The ACS310 allows these min/max frequency limits easily in parameters.

Using Energy Features: To get the most out of the efficiency features, ensure the energy optimizer
is enabled (it usually is by default in pump/fan modes). This will automatically trim motor
magnetization at partial loads. Verify that the motor is not significantly oversized for the application
- if it is, the load analyzer might show that the drive is mostly running at low torque, in which case
you might consider a smaller motor or more drastic speed reduction during low demand. Check the
energy saving counters periodically or after a trial period - they can be reset to measure savings
over a specific timeframe. Many users use these readings in reports to management to demonstrate
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the value of the VFD installation (e.g. “our drives saved X kWh and Y dollars in the last quarter”).
ABB's EnergySave tool can also help estimate potential savings beforehand 72 ; it might be
worthwhile to run this calculation when planning a retrofit.

« Environmental and Maintenance: Operate the drive within its environmental ratings - indoor, no
direct exposure to extreme dust, corrosive gas, or moisture unless housed in a suitable enclosure. If
the environment is dusty or humid, use the NEMA 1 kit or install the drive in an IP54 or better
cabinet. The ACS310’s coated boards do add protection against humidity and dust 6 , but it's best to
keep the unit clean and cool. Provide adequate cooling air space around the drive as recommended
(typically at least 100 mm above and below for airflow) and avoid mounting it directly above heat
sources. The drive's heatsink fins should be cleaned of dust occasionally to maintain cooling
efficiency. The cooling fan is long-lived but is a wear item - during scheduled maintenance, inspect
that the fan is running smoothly; it's inexpensive to replace if needed. The ACS310 will display a “fan
failure” alarm if the fan is not working, in which case arrange a replacement to prevent overheating.

By adhering to these practices, users will find the ACS310 to be a reliable workhorse that operates trouble-
free for years. ABB and its partners offer support and detailed manuals for further guidance on installation
nuances. Overall, the goal is to integrate the drive such that it enhances the system’s performance with
minimal ongoing attention - which the ACS310 has demonstrated in countless installations worldwide.

Conclusion

The ABB ACS310 VFD is a versatile and efficient solution for motor speed control in pump, fan, and
general purpose applications. It delivers a robust set of features - from multi-pump coordination and PID
regulators to energy-saving functions and user-friendly tools - in a compact, cost-effective package. These
drives help solve practical challenges: maintaining consistent pressure or flow, reducing energy
consumption, minimizing mechanical stress, and simplifying control system architecture. Through
intelligent automation of pumps and fans, the ACS310 enables users to achieve significant cost savings
and process improvements, often with a rapid payback on the investment.

What sets the ACS310 apart is its focus on essential functionality with minimal complexity. Technicians can
commission it quickly using predefined macros, operators can easily monitor performance via the keypad
or serial communications, and maintenance personnel benefit from built-in protections and diagnostics
that keep downtime low. ABB's attention to quality and support ensures that even though the ACS310 is
part of an older generation of drives, it remains a reliable choice trusted by industries ranging from water
treatment and agriculture to building automation and manufacturing.

In summary, the ABB ACS310 general-purpose drive exemplifies how modern VFD technology can be
applied to maximize energy efficiency and equipment longevity in everyday applications. By replacing
inefficient fixed-speed operation with intelligent variable speed control, the ACS310 helps businesses and
facilities not only cut operating costs but also contribute to sustainability through lower energy usage.
Backed by ABB's global expertise in drives, the ACS310 series continues to be a workhorse for pump and
fan control, delivering wise savings and process optimization for those who deploy it 73 2 .
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