
Eaton PowerXL DG1 Variable Frequency Drives

(VFDs)

Introduction: Eaton’s  PowerXL  DG1 series  is  a  family  of  general-purpose AC variable  frequency  drives

engineered  for  today’s  demanding  commercial  and  industrial  motor  control  applications.  These  drives

combine high performance with user-friendly design and robust construction. The DG1 series features an

industry-leading energy efficiency algorithm, a high short-circuit tolerance, and a durable build – delivering

increased efficiency, safety, and reliability to customers . Ranging from fractional up to 1000 HP, the DG1

VFDs cover a broad range of motor sizes across multiple input voltages (230 V, 480 V, and 575 V). They are

designed to help reduce energy consumption, improve process control, and extend the life of motors and

machinery.

Key Features and Benefits

Energy Efficiency and Savings: Each DG1 drive comes standard with Eaton’s patented Active Energy

Control (AEC) algorithm, which dynamically optimizes the motor’s voltage and magnetizing current

to minimize losses. This can yield 2–10% energy savings compared to standard VFD operation .

In practice, AEC continuously adjusts the applied voltage/Frequency (V/Hz) curve to match the load’s

requirements,  ensuring  the  motor  only  draws  the  power  needed.  An  onboard  energy  savings

calculator is included to display real-time energy consumption and savings, helping users track cost

reductions over time . By cutting excess energy draw, especially at partial loads, the DG1 not only

lowers electricity costs but also runs cooler and extends motor life.

Integrated Power Quality Features: The DG1 series is built with power quality in mind. Each drive

includes  a  5%  DC  link  choke  and  EMI/RFI  filter  as  standard .  The  DC  choke  dramatically

reduces  input  current  harmonics,  helping  facilities  meet  IEEE   519-2014  harmonic  distortion

recommendations without needing external  line reactors .  In fact,  most Eaton drives with

built-in chokes can satisfy IEEE 519 limits at the point of common coupling in typical 480 V systems

. The internal EMI/RFI filter (Class C2 per IEC/EN 61800-3) attenuates electrical noise, preventing

interference  with  nearby  sensitive  equipment .  These  integrated  filters  and  chokes  simplify

installation and often eliminate costly add-on components that some competing drives require for

harmonic mitigation . The result is cleaner power input, compliance with global power quality

standards, and improved overall system reliability.

Rugged and Safe Design: Eaton engineered the DG1 drives for reliability in harsh environments

and demanding duty cycles. Key circuit boards come conformal-coated at the factory to protect

against  dust,  moisture,  and corrosives .  The drives are rated for full  performance in ambient

temperatures up to 50 °C (122 °F), and can even operate at 60 °C (140 °F) with appropriate derating

. This high thermal tolerance means less need for external cooling or oversizing in hot locales.

The DG1 also features a high short-circuit current rating – tested up to 100 kAIC when used with

proper  fusing  or  circuit  breakers  –  providing  best-in-class  fault  withstand  capability .  For

safety, a  Safe Torque Off (STO) function is built in, certified to SIL 1 / PL c standards, allowing the
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drive  to  integrate  into  emergency  stop  circuits  and  immediately  remove  motor  torque  without

completely  powering down the  drive .  This  enhances  operator  safety  during maintenance  or

process stoppages. In addition, Frames 0–3 of the DG1 include an internal brake chopper transistor

for dynamic braking applications , enabling quick braking of loads without external hardware.

The overall construction uses a durable metal power section and is designed to withstand heavy-

duty use (the drives carry dual ratings for 150% overload at constant torque and 110% overload at

variable torque duty) . Even the removable keypad is rated IP54 for dust and water ingress, so it

can endure shop-floor conditions . All these design features contribute to a long service life and

dependable operation in industrial settings.

High Performance and Versatile Control: The PowerXL DG1 is a high-performance drive suitable

for  a  wide  range  of  motor  control  scenarios.  It  supports  both  sensorless  vector  control and

standard V/Hz control modes, delivering precise speed and torque regulation even without encoder

feedback. This gives excellent response and ±0.5% or better speed accuracy in most applications –

sufficient for the majority of pumps, fans, conveyors, mixers, and machinery. The drive’s firmware

includes multiple built-in application macro programs (selectable  preset modes such as Standard,

Multi-Pump/Fan,  Multi-PID  control,  and  Multi-Purpose)  that  simplify  setup  for  common  use

cases.  Engineers  can leverage the  dual  overload ratings (heavy-duty  Constant Torque (CT) vs.

normal-duty Variable Torque (VT)) to right-size one drive for different load types . For example, a

single  DG1  unit  can  handle  a  high-torque  conveyor  by  using  the  CT  rating  (150%  overload  for

1 minute) or a larger fan by using the VT rating (allowing a higher HP with 110% overload) . This

flexibility  means  fewer  drive  models  need  to  be  kept  in  inventory  –  one  DG1 model  can  serve

multiple purposes.  The DG1’s  control  loop features include high slip  compensation,  built-in PID

controllers for process control, and even capability for multi-motor lead/lag control in pump and fan

networks (with a dedicated multi-pump application mode).  These features enable smooth speed

regulation, accurate pressure/flow control,  and the elimination of mechanical throttling devices –

improving overall system efficiency and performance.

Ease of Use and Commissioning: Despite its advanced capabilities, the DG1 is designed to be user-

friendly for both installers and operators. An intuitive Startup Wizard guides users through the

essential setup steps – such as entering motor nameplate data, setting min/max frequencies, and

configuring control inputs – in a logical, step-by-step process . In fact, only a short list of basic

parameters  needs to  be set  to  get  most  applications  running.  The drive’s  graphic  LCD keypad

provides  clear  readouts  and  an  easy  navigation  menu,  making  parameter  adjustments  and

diagnostics straightforward . Two programmable soft keys on the keypad allow quick access to

frequently used functions . Notably, the DG1 introduced a copy/paste feature that can store up

to two full parameter sets in the keypad memory . This means a user can configure one drive,

copy its setup, and then upload those settings to additional drives in seconds – greatly speeding up

commissioning of multiple drives or spares. The interface also supports real-time monitoring and

fault diagnostics: the last 10 faults are logged with a timestamp (using the drive’s built-in real-time

clock  with  battery  backup for  accuracy)  to  aid  in  troubleshooting.  For  more  advanced

configuration and tuning, Eaton provides a PC software tool (PowerXpert inControl / DrivesConnect)

which  communicates  with  the  DG1  for  parameter  editing,  oscilloscope-style  monitoring,  and

firmware updates. Overall,  these ease-of-use features reduce startup time and help maintenance

personnel quickly optimize drive performance.
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Connectivity  and  Smart  Integration: Eaton’s  DG1  drives  come  ready  for  modern  networked

environments. Onboard communications ports are standard, including EtherNet/IP and Modbus/

TCP (built-in RJ-45 Ethernet) and an RS-485 serial port speaking Modbus RTU and BACnet MS/TP

protocols .  Unlike  some competitors,  no  extra  option  card  is  needed to  connect  the  DG1 to

common industrial Ethernet networks – a cost and time saver for integrators . This connectivity

allows the drive to be easily integrated into PLC/SCADA systems or IoT monitoring platforms. The

DG1  can  exchange  data  (like  speed  reference,  status,  power  usage,  etc.)  with  controllers  over

Ethernet,  enabling remote monitoring,  control,  and even cloud analytics  as  part  of  Industry  4.0

initiatives.  For  additional  network or  I/O needs,  the DG1 has  two expansion slots that  support

optional  cards  (for  example,  Profibus,  DeviceNet,  additional  analog/digital  I/O,  or  even  future

fieldbus protocols) . In terms of local control, the drive’s standard I/O includes 8 digital inputs, 1

digital output, 2 analog inputs, 2 analog outputs, and 3 programmable relay outputs (2 form C

relays and 1 form A) .  This generous I/O complements the networking capabilities – it  allows

direct  interfacing  with  sensors,  actuators,  and  pilot  devices  without  requiring  external  PLCs  for

simpler standalone systems. For example, the DG1’s analog inputs can read a pressure transducer

for PID control, and its relay outputs can directly run a pump’s bypass contactor or signal a fault

alarm. The inclusion of a real-time clock further enables scheduling and time-stamped data logging

in the drive. Overall, the communications and I/O features of the DG1 make it easy to integrate into

automated  systems,  supporting  protocols  and  standards  that  ensure  interoperability  with

equipment  from other  manufacturers  (ABB,  Rockwell,  Siemens,  etc.).  Eaton’s  all-in-one approach

(with Ethernet and full I/O built in) often lowers the total installed cost and simplifies integration

compared to drives that require multiple add-on modules to achieve the same functionality .

Eaton’s PowerXL DG1 drives incorporate built-in  DC link chokes (the copper coil components visible above) and

EMI/RFI filters. These internal filters help mitigate input harmonics and noise, enabling the drive to meet IEEE 519

guidelines and EMC standards without external add-ons . By including power quality components inside

the drive,  Eaton ensures cleaner current draw and minimizes interference with other equipment on the same

power system.

Technical Specifications

Power Ratings and Sizes: The DG1 series covers a wide power range to suit many motor sizes. Models are

available for 208–240 V AC (up to 125 HP or 90 kW output), 380–480 V AC (up to 1000 HP or 630 kW), and

525–600 V AC (up to 800 HP or 597 kW) three-phase input supplies . All frames are capable of both

heavy-duty (Constant Torque) and  normal-duty (Variable Torque) operation, with  150% overload for

60 seconds in CT mode and 110% overload for 60 seconds in VT mode . This dual rating system allows

one drive model to be used in multiple application types. 

Input and Output: The drives accept a  50/60 Hz input frequency and output a variable frequency from

0 Hz up to 320 Hz (programmable) to control motor speed. The voltage output is 3-phase, 0 to 100% of

input voltage (full VF control range) . All DG1 units have a high Short-Circuit Current Rating (SCCR) –

tested up to  100 kA withstand when protected by recommended fuses or  circuit  breakers  –  which

simplifies  coordination  with  facility  protection  systems.  They  also  provide  built-in  protection  for  over-

voltage,  under-voltage,  overload, phase loss,  ground faults,  and over-temperature conditions to protect

both the drive and motor.
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https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/powerxl-dg1-variable-frequency-drives/powerxl-dg1-design-guide-dg040001eb.pdf#:~:text=Short,%C2%B0C%2C%20up%20to%2060%20%C2%B0C
https://www.eaton.com/content/dam/eaton/products/industrialcontrols-drives-automation-sensors/variable-frequency-drives/powerxl-dg1-variable-frequency-drives/powerxl-dg1-design-guide-dg040001eb.pdf#:~:text=Short,%C2%B0C%2C%20up%20to%2060%20%C2%B0C


Enclosures  and  Environment: Eaton  offers  the  DG1  in  multiple  enclosure  types  to  meet  different

installation needs:  Open chassis (IP00) for integration into larger assemblies,  NEMA Type 1 / IP21 for

general indoor use, and  NEMA Type 12 / IP54 dust-tight for harsher environments . (Select high-

power models are available as IP00 modules for mounting in motor control centers or custom enclosures.)

The drives are rated for operation in ambient temperatures from -10 °C to +50 °C without derating, and up

to 60 °C with derating applied . Altitude up to 1000 m is supported at full spec (above that, derating or

cooling may be required per Eaton’s guidelines).  Standard conformal coating on internal PCBs provides

extra  protection  in  humid  or  dusty locations ,  and  variable-speed  cooling  fans (fan-on-demand)

reduce dust ingress and wear by only running when needed to cool the drive. The removable keypad is IP54

sealed for use on the panel door – resistant to water spray and dirt . For installations in air-handling

spaces, the DG1 is plenum-rated as well (per UL plenum rating requirements) .

Control Interface: The DG1’s keypad features a backlit graphical display for programming and monitoring.

It  can show output frequency,  motor current,  power,  alarms,  etc.,  in plain text  or bar graph form. The

control terminals on the drive include 8 digital inputs (configurable for start/stop, forward/reverse, preset

speeds, etc.), 1 digital transistor output, 2 analog inputs (0-10 V or 4-20 mA, selectable), 2 analog outputs

(0-20 mA or 0-10 V), and 3 relay outputs (Form A and Form C contacts for run/fault indications or contactor

control) . This ample I/O lets the drive function in standalone control schemes if needed. An analog input

can be used in feedback mode for the built-in PID regulator, allowing the drive to maintain a setpoint (like

pressure or flow) by modulating motor speed. The logic also supports advanced functions such as “sleep”

mode for pumps (stopping the motor at zero flow, then auto-restarting on pressure drop) and a “flying

start”  to  catch  a  spinning  motor.  The  Dynamic  Braking function  is  supported  on  frames  with  built-in

chopper, and larger frames have terminals for external brake chopper modules if rapid deceleration of high-

inertia loads is required.

Communications: As mentioned, Ethernet and RS-485 ports are standard on every DG1 drive, supporting

EtherNet/IP,  Modbus  TCP,  Modbus  RTU,  and  BACnet protocols  out-of-the-box .  The  Ethernet  port

allows  programming  via  Eaton’s  software  and  integration  into  plant  networks  for  remote  control/

monitoring. For example, over EtherNet/IP the DG1 can be added to a Rockwell/Allen-Bradley PLC system

with  pre-defined  tags  for  I/O  data,  making  integration  plug-and-play  (Eaton’s  EIP-Assist tool  can  auto-

generate tag databases for  the drive) .  If  other network protocols  are required (Profibus,  CANopen,

EtherCAT, etc.), Eaton offers  communication option cards that plug into the drive’s expansion slots. The

expansion slots  can also accept  additional  I/O option cards (for  instance,  isolated 120 V digital  inputs,

encoder feedback modules, or additional analog channels) . This modularity ensures the DG1 can be

adapted to various automation systems and future-proofed for new interface requirements. 

Standards and Certification: PowerXL DG1 drives are globally compliant. They carry  UL and cUL listing

(UL 508C / UL 61800-5-1) for safety of power conversion equipment  and are  CE marked for the EU

market per EN 61800-5-1 and EN 61800-3 (EMC) . They also meet IEC 61508 / EN 62061 / ISO 13849-1

functional safety standards for the STO function and are RoHS compliant (environmentally friendly design)

. Additional certifications include  C-Tick (RCM) for Australia/NZ,  EAC for Eurasian Customs Union,

and others, attesting to their design quality and safe operation. Buyers can be confident that DG1 drives will

satisfy electrical codes and industry standards in installations worldwide.
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Applications and Real-World Performance

As general-purpose VFDs, Eaton DG1 drives can be applied across a wide spectrum of industries and use

cases. Common applications include HVAC fans and blowers, centrifugal pumps, compressors, conveyors,

mixers, crushers, machine tools, and many other motor-driven systems. By matching motor speed to the

actual demand, VFDs like the DG1 help  eliminate wasteful energy usage. For example, slowing down a

fan or pump by even 20% can cut its power draw roughly in half, thanks to the affinity laws . In

practice, installing DG1 drives on centrifugal HVAC or pumping systems often yields energy savings of 20–

50% compared to running motors at  full  speed and throttling flow mechanically.  In addition to energy

efficiency,  the  DG1  provides  soft-starting (ramp-up)  which  avoids  the  600%  inrush  currents and

mechanical stress of across-the-line motor starts . This gentle starting and stopping reduces wear on

belts,  gearboxes,  and couplings,  and minimizes  voltage sags in  the facility’s  power system.  The drive’s

precise speed control also enables process improvements – for instance, maintaining a constant pressure

or flow regardless of fluctuating demand, or adjusting a mixer speed to optimize product consistency.

To illustrate the impact,  here are a few real-world examples of  Eaton drives (including the DG1 family)

solving problems and improving performance:

Commercial HVAC Energy Savings: A 40 HP supply fan in a large office building was retrofitted with

an Eaton VFD (H-Max series, which shares the Active Energy Control feature with DG1). The result

was an annual  energy reduction of  about  35,000 kWh,  saving roughly  $4,100 per year,  and an

improvement in occupant comfort due to steadier duct static pressure . The project paid for itself

in under 18 months through energy savings alone. A DG1 drive in a similar fan application would

achieve comparable results – running the fan only as fast as needed to meet airflow demand, rather

than wasting energy across a damper.

Food  &  Beverage  Process  Improvement: A  food  processing  facility  upgraded  several  mixing

machines from fixed-speed across-the-line starters to Eaton PowerXL DG1 drives. This allowed the

mixers to run at recipe-specific speeds and ramp up gently. After the change, the plant observed an

8% reduction in product scrap (due to better mixing control) and a  42% drop in motor energy

consumption, since motors no longer ran at maximum speed for every batch . Additionally, the

elimination of sudden starts and stops meant zero gearbox failures over the next year – the DG1’s

soft-start capability removed the shock loads that had previously damaged the drive trains . This

example  shows  how  VFDs  can  both  save  energy  and  improve  reliability/quality  in  industrial

processes.

Municipal Water Pumping: A city water booster station deployed Eaton drives (a mix of DM1 micro

drives and DG1 units) to regulate pump speed based on demand. The VFDs allow the pumps to

automatically slow down during low-demand periods (like overnight) instead of relying on pressure

valves. Consequently, the station achieved about a 30% reduction in energy use during off-peak

times, and virtually eliminated water hammer in the piping network . The DG1 drives keep the

discharge pressure within a tight ±2 psi band, vastly improving the stability of the water supply .

Less pressure fluctuation also means less stress on pipes and valves. This case demonstrates the

value of DG1 drives in critical infrastructure – providing smooth control that protects equipment and

saves energy.
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These examples underscore the broad benefits that Eaton DG1 VFDs can bring: significant energy and cost

savings, better process control (leading to quality improvements), and reduced mechanical/electrical stress

on systems. Because the DG1 is a  general-purpose drive,  it  is equally at home driving an HVAC fan, a

wastewater pump, or a factory conveyor. Its comprehensive feature set – from the energy-saving algorithm

to network connectivity and safety functions – helps customers solve diverse motor control challenges

with a single versatile solution.

Conclusion

In  summary,  the  Eaton  PowerXL   DG1  series  variable  frequency  drives  offer  a  well-rounded,  high-

performance solution for AC motor control in modern facilities. They stand out for their combination of

efficiency features, integrated components (filters, chokes, communications) and ease of use, all in a robust

package. By leveraging Eaton’s Active Energy Control and built-in power quality enhancements, users can

reduce energy consumption and improve power factor right out of the box. The drives are engineered

for  longevity  and  safety,  with  high  fault  tolerance,  thermal  ruggedness,  and  compliance  with  global

standards. From an application standpoint, the DG1’s flexibility (dual ratings, multiple modes, rich I/O) and

connectivity make it adaptable to almost any scenario – whether it’s retrofitting a single motor for energy

savings or designing a complex automated system with dozens of networked drives. With the DG1, Eaton

has  delivered  a  next-generation  general-purpose  VFD that  not  only  meets  the  needs  of  today’s

demanding  applications,  but  also  helps  future-proof  operations  with  intelligent  features  and  reliable

performance.  It  is  a  powerful  tool  to  increase  productivity,  enhance  energy  efficiency,  and ensure

smooth, safe operation of motor-driven systems across industries.
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