
Eaton S811+ Softstarters: Advanced Motor Control

in a Compact Design

Introduction to Eaton S811+ Soft Starter

The  Eaton S811+ Softstarter is a sophisticated solid-state motor starter designed to gently control the

acceleration and deceleration of three-phase induction motors. It provides an alternative to across-the-line

(DOL) starters or star-delta starters, reducing the inrush current and mechanical stresses that occur during

motor startup. Eaton’s documentation notes that the S811+ series is engineered to be  “the smallest, most

compact soft starter in the market today,” easily retrofitting in place of older starters without requiring extra

space【29】.  Despite  its  compact  footprint,  the S811+ can handle a  wide range of  motor  sizes  –  from

fractional horsepower motors up to large motors drawing around 1000 A of steady-state current【1】. This

makes it suitable for everything from small pumps and fans to high-horsepower industrial machines. 

In addition to controlling start-up and stop, the S811+ integrates many intelligent features. It includes a

built-in electronic overload relay (covering motor full-load currents roughly 12 A through 1000 A) and an

internal bypass contactor for efficient running【1】.  The device continuously monitors motor conditions

and provides advanced protective functions to guard against issues like overheating, overcurrent, phase

loss, and more. A digital interface module (DIM) with LCD display is provided for easy configuration and

diagnostics. Eaton also offers a specialized pump control algorithm in the S811+ (as a “Premium” version

option)  that  extends  the  soft-stop  function  –  particularly  useful  to  avoid  water-hammer  in  pumping

applications.  With  its  combination  of  advanced  control  algorithms,  integrated  protections,  and

communications capabilities, the S811+ soft starter stands out as a comprehensive solution to improve

motor performance and reliability while minimizing wear and energy peaks.

Key Features and Capabilities

➊ Compact Footprint and Easy Retrofit: One of the defining features of the S811+ is its  space-saving

design.  Eaton describes the S811+/S801+ family as  “the smallest,  most compact soft  starter in the market

today”【29】. In practice, this means an S811+ starter can often directly replace a traditional starter (such as

a  wye-delta  or  across-the-line  starter)  in  an existing motor  control  center  bucket  or  enclosure  without

modification. Users avoid having to expand panels or add new cabinets simply to install a soft starter – a

significant cost and time savings. In fact, compared to older reduced-voltage starters, the S811+ can free up

a lot of space. For example, a standard 30 kW star-delta starter would typically require significantly more

room than an equivalent S811+ unit; Eaton notes the S811+ can require up to 58% less panel space for the

same application【23】. Even when compared to other modern soft starters, the S811+ is built extremely

compact – enclosed S811+ units have been documented as up to  78% smaller and motor control center

(MCC) units up to 63% smaller than some competitors’ offerings【18】. This small size is achieved without

sacrificing power: the S811+ is available in five frame sizes (designated N, R, T, U, and V frames) supporting

motor currents roughly from 37 A up to 1000 A and line voltages from 200 V up to 690 V AC【7】. In other
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words, the product line covers motors from small pumps or fans (tens of horsepower) up to very large

industrial motors (hundreds to over a thousand horsepower). 

Another  design  advantage  is  support  for  inside-the-delta  connections in  addition  to  standard  in-line

connection. In an inside-the-delta (six-lead) wiring configuration, the soft starter is wired inside the motor’s

delta circuit. This means each of the starter’s SCR power devices carries only a portion of the line current

(about 58% of the motor’s full line current)【26】. The benefit is that a smaller soft starter unit can be used

for a given motor, since the current per phase through the starter is reduced to 58% (approximately 1/√3)

of the motor’s  rated line current【26】.  All  performance and protection features remain the same, but

using the inside-delta method can optimize cost and space for very large motors. The S811+ is designed to

accommodate  both  traditional  in-line  or  inside-delta  wiring  as  needed,  offering  flexibility  in  retrofit

scenarios. Eaton highlights that because the S811+ only has to handle ~58% of the motor’s line current in

inside-delta mode,  “it is possible to use a much smaller device than would otherwise be the case.”【7】 This

capability  can  be  especially  valuable  in  MCC designs  or  tight  equipment  skids  where  every  cubic  inch

counts.

➋  Smooth  Motor  Starting  and  Stopping: The  primary  function  of  a  soft  starter  is  to  mitigate  the

mechanical  and electrical  shock of motor startups.  The S811+ gradually ramps up the motor’s terminal

voltage (and thus current and torque) according to user-set parameters, producing a soft start. Instead of

the motor drawing 6–8 times its rated current and slamming to full speed (as it would in a direct on-line

start), the S811+ can limit the starting current to much lower levels – often just 2–3 times the motor rated

current【25】. This controlled ramp significantly reduces voltage dips and surges in the power system and

avoids the huge electromagnetic stress on the motor windings. For example, in one case a 100 kW motor

might draw ~600 A on direct start, whereas a properly configured soft starter could limit startup to around

250 A【25】. By curbing the inrush current and torque spikes, the S811+ prevents abrupt mechanical jolts

to the driven equipment. Belts, gearboxes, couplings and shafts experience far less stress, which in turn

extends their service life and reduces maintenance needs. Eaton notes that by preventing sudden starts and

stops, the S811+ “extends the mechanical life of your application and reduces maintenance costs for

V-belts and gears.”【7】  Industrial  users often report fewer breakdowns and longer intervals between

overhauls when using soft starters on high-inertia systems like conveyors, mills, or large fans.

In addition to soft start, the S811+ also provides an optional soft stop feature. This is especially critical for

pump applications or any system where a sudden stop can cause issues like fluid hammer or material

stress. The S811+’s pump control algorithm is a standout feature in this regard. Traditional linear voltage

ramp-down may still result in a pressure surge (water hammer) when a pump stops. Eaton addresses this

by using a  special nonlinear deceleration profile tailored for pumps. The S811+ with the pump control

option actively senses the pump’s conditions and adjusts the voltage drop-off along an S-curve designed to

avoid the rapid flow changes that cause water hammer【7】. According to Eaton, this proprietary algorithm

“follows a special non-linear characteristic to avoid water hammer,” providing a much smoother deceleration

than  a  standard  linear  soft  stop【7】.  The  result  is  a  gentle  slowing  of  the  pump  and  fluid  column,

eliminating the shock wave that can damage pipes, valves, and fittings. Eaton markets this feature as a

key reason the S811+ is “the number one soft starter available for pumping applications”【1】. 

It’s worth noting that Eaton is not alone in emphasizing this benefit – the avoidance of water hammer and

pressure  transients  is  a  major  selling  point  for  soft  starters  across  the  industry.  For  example,  ABB’s

competing PSTX soft starters use torque control and a soft pipe-fill function to similarly  reduce pressure

surges on pump start and eliminate water hammering on pump stop【28】. Water utilities report that

2

Precision Electric, Inc. 574-256-1000

www.precision-elec.com



line breaks and leakage losses (costing millions annually) can be dramatically reduced by replacing DOL

starters with soft starters that manage pump acceleration and stopping【28】. By including an intelligent

pump-stop  mode  as  a  standard  feature  in  the  S811+  premium  units,  Eaton  ensures  users  in  water/

wastewater, irrigation, and HVAC can protect their systems from these hydraulic shocks. Even outside of

pump systems, the soft stop can be useful for high-inertia loads (like large saw blades or centrifuges) to

decelerate  more  gracefully  and  avoid  mechanical  strain.  The  soft  start/stop  profiles (voltage  ramp

settings) on the S811+ are fully programmable by the user, with adjustable ramp-up time from 0.5 to 180

seconds and ramp-down (soft stop) time from 0 to 60 seconds to suit the application【18】. An optional

“kick-start” feature can provide a brief torque boost (for up to 2 seconds) to overcome static friction in high-

friction loads before continuing the normal ramp【18】.  This flexibility in controlling the motor’s speed

profile means the S811+ can be tuned for optimal performance in everything from gentle pump starts to

the demanding starts of loaded conveyors or crushers.

➌ Integrated Bypass and Energy Efficiency: Once a motor is up to full speed, a soft starter is no longer

actively  controlling voltage (unlike  a  variable-frequency drive  which continuously  modulates  power).  To

improve efficiency, the Eaton S811+ incorporates an  internal run bypass contactor that closes after the

motor reaches full speed. At that point, the six thyristors (SCRs) used for voltage control are bypassed out of

the  circuit,  and  the  motor  runs  directly  on  line  power  through the  closed  contactor.  This  dramatically

reduces  the  heat  dissipation  and  losses  in  the  starter,  since  the  SCRs  are  not  conducting  current

continuously once steady-state is reached. As a result, the S811+ unit stays cooler and wastes very little

energy during normal run, which is important for energy efficiency and device longevity. It also means that

harmonic distortion is not injected into the power line during steady operation – any minor waveform

chopping only occurs during the starting phase, and with the bypass closed the motor sees the full sine-

wave supply. (A common misconception is that soft starters always introduce harmonics; in reality, with the

bypass engaged,  the current flows through the contactor path and the soft  starter  effectively  adds no

harmonic  content  to  the  network【26】.)  Eaton’s  inclusion  of  an  internal  bypass  contactor  simplifies

installation for the user – there is  no need to wire an external bypass or transition contactor,  as is

sometimes done with older reduced-voltage starter schemes. Fewer external components and wiring not

only save space and cost, but also improve reliability by reducing the number of parts that could fail. The

S811+’s bypass closes automatically at the end of the start ramp, and opens when a stop or fault command

is given, all coordinated by the soft starter’s intelligence. This integration contributes to overall cost savings

by “reducing the number of devices, panel size, installation time and assembly costs,” as one distributor notes

【18】. Additionally, energy savings can be realized in terms of lower peak-demand charges from utilities:

by cutting the inrush current,  the S811+ helps avoid big spikes in  power draw that  can incur demand

penalties  on  electric  bills【1】.  Though  a  soft  starter  does  not  reduce  the  motor’s  running  energy

consumption  (since  at  full  speed  the  motor  sees  full  voltage),  avoiding  those  brief  surges  and  the

associated voltage sag can prevent inefficiencies and keep the electrical system more stable.

➍  Advanced  Protection  Features: Another  area  where  the  S811+  shines  is  its  comprehensive  motor

protection and diagnostic capabilities. It functions not only as a soft starter but also as a  fully capable

motor protection relay.  The device has a built-in  electronic overload protection,  configurable for the

motor’s FLA (full  load amps) and trip class (class 5, 10, 20 or 30, per NEC/NEMA standards)【18】.  This

overload  protection  models  the  thermal  condition  of  the  motor  during  both  start  and  run,  using

sophisticated algorithms to account for current levels and cooling time. It will trip to protect the motor from

overheating if it draws excessive current for too long. Beyond overload, the S811+ monitors for a variety of

abnormal conditions. Protective functions include: phase loss (detecting if one supply phase is lost), phase

imbalance (unbalanced  voltages  or  currents),  phase  reversal (incorrect  phase  rotation),  stall/jam
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detection (if the motor stalls during start or a sudden jam occurs during run),  current underload (which

can indicate a broken shaft or dry pump run), and  voltage irregularities (under-voltage or over-voltage

situations)【18】.  The  S811+  will  fault  and  shut  down  the  motor  to  prevent  damage  in  any  of  these

scenarios. It also continuously checks the health of its own power devices, with SCR monitoring that can

detect a shorted SCR or an open-circuit SCR gate. For instance, if an SCR were to fail shorted, the unit can

recognize  that  condition  and  provide  an  alarm  or  trip  to  avoid  an  uncontrolled  full-voltage  start.  By

integrating all these safeguards, the S811+ often eliminates the need for separate motor protection relays

or thermal overload heaters in a starter circuit – it’s an all-in-one solution. According to Eaton, “high levels

of protection are built into the S811+,” including features like jam/stall  protection, over/undervoltage,

phase  reversal,  ground fault  (in  certain  models),  and diagnostics  for  SCR faults【18】.  Some premium

versions of  the S811+ even include  ground fault  detection (ground leakage protection),  which can be

important  in  applications  like  pumps  or  mining  where  ground  faults  need  quick  detection  to  prevent

hazards【18】. The protective functions are configurable and  selectable warning thresholds can be set

for  some  parameters  to  alert  operators  of  an  impending  issue  without  immediately  tripping,  thereby

avoiding nuisance trips【18】. All trip events and warnings are recorded in the device’s fault queue for later

analysis.

➎ Digital Interface and Communications: Unlike older electromechanical starters, the S811+ is a smart

device that offers rich data and connectivity. A Digital Interface Module (DIM) is provided on the front of

the unit,  which includes a backlit  alphanumeric LCD screen and a keypad. This  user-friendly interface

allows technicians to configure the soft starter’s settings directly, scroll through menus, and view real-time

measurements and status information. The display can show line voltages, phase currents, power factor,

device temperature, and other electrical parameters during operation【18】. It will also display any active

alarms  or  fault  codes  in  plain  text,  which  greatly  simplifies  troubleshooting.  The  menu  structure  is

streamlined for ease of navigation, and Eaton even provides a  copy-and-paste feature – the keypad can

store  parameter  sets  from  one  starter  and  upload  them  to  another,  which  is  very  useful  when

commissioning multiple units with similar settings【18】. If the soft starter is mounted inside an enclosure,

the DIM can optionally  be removed and panel-mounted on the door using a kit,  allowing operators to

access  the  controls  and monitor  status  without  opening the  cabinet  (improving  safety  by  keeping the

enclosure closed during operation)【14】. 

For integration into automated systems, the S811+ comes communications-ready. It has a built-in serial

port supporting  Modbus RTU protocol as a standard feature【18】.  This means out-of-the-box the soft

starter can be connected to a PLC or SCADA system on an RS-485 network and provide data or accept

control commands. Additionally,  Eaton’s  C441 communication modules can be attached to enable other

industrial  network  protocols【13】.  The  S811+  has  a  dedicated  “QCPort”  expansion  interface  which

supports  optional  adapters  for  popular  fieldbuses:  for  example,  EtherNet/IP,  Modbus/TCP,  Profibus,

DeviceNet,  and  others  can  be  implemented  with  plug-in  modules【14】.  Using  these  communication

options,  the  S811+  can  be  seamlessly  integrated  into  plant  control  systems  and  IIoT/Industry  4.0

environments. Operators can remotely start/stop the motor, adjust parameters, or monitor performance

data via a central control room or even over Ethernet. The ability to pull diagnostics like last trip cause,

operating  hours,  number  of  starts,  etc.,  helps  with  predictive  maintenance  and  minimizing  downtime.

Eaton’s Power Xpert InControl software is also compatible with the S811+, allowing remote configuration

and monitoring from a PC interface【1】. Overall, the S811+ provides extensive connectivity for modern

automation needs – a notable upgrade over Eaton’s earlier S801+ series, which did not include on-board

Modbus or such broad network integration. (In fact,  the “+” in S811+ reflects these enhancements:  the

S811+  added  the  digital  LCD  keypad  and  native  comms  that  the  original  S811  lacked,  among  other
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improvements【13】.)  With the S811+,  users get both the simplicity  of  pushbutton local  setup and the

power of remote digital control.

➏ Robust Design for Industrial Duty: The S811+ soft starters are built to handle the rigors of industrial

environments. They are rated for a wide operating temperature range (typically –30 °C to +50 °C ambient)

without derating【18】, and can tolerate up to 95% non-condensing humidity. The internal control boards

are conformally coated to protect against dust, moisture, and corrosive atmospheres, which is important

for use in harsh locations like wastewater plants or mines【18】. The units are vibration and shock tested to

industrial  standards  (withstand  3g  vibration  and  15g  shock)【18】.  All  S811+  models  are  UL  listed/

recognized and  CE  marked,  meeting  applicable  IEC/EN  60947-4-2 standards  for  low-voltage  motor

controllers and the  UL 508 standards for industrial control equipment. They also carry CSA certification

(including  compliance  for  elevator  duty),  CCC  certification  for  use  in  China,  and  RoHS  compliance  for

hazardous substance restrictions【13】. This broad set of approvals means the S811+ can be confidently

specified in projects worldwide, knowing it meets safety and performance benchmarks. Eaton offers the

S811+ in both open chassis formats for panel mounting and in various enclosed packages (pre-mounted in

NEMA-rated enclosures or motor control center buckets). In fact, Eaton provides packaged solutions where

the S811+ is combined with appropriate circuit breakers, bypass/isolation contactors, and so on, to create

turnkey reduced-voltage starter units for motor control  centers.  These packaged S811+ systems deliver

high starting torque and motor current handling in a dramatically reduced form factor compared to older

designs【18】.  For critical applications, the S811+ has proven its reliability – Eaton notes that these soft

starters have been “time tested in various applications and environments”, including severe-duty uses【18】.

The availability of conformal coating, wide voltage range models (up to 690 V), and even marine-grade or

mining certifications (in certain model variants) makes the S811+ suitable for nearly any industry. Whether

it’s an HVAC system in a commercial building or a rock crusher in a quarry, the S811+ is built to endure the

electrical and mechanical demands. 

Technical Specifications at a Glance

To  appreciate  the  range  and  flexibility  of  the  Eaton  S811+  series,  here  are  some  notable  technical

specifications and options:

Motor Voltage Range: 200 VAC to 600 VAC nominal (standard). Select high-voltage models support up

to 690 VAC for global applications【7】. Operates on 50/60 Hz systems (47–63 Hz). Control voltage for

the electronics is typically 24 V DC (with an external supply) for the standard S811+ units【9】. Some

variants may accept 110–240 VAC control power – check Eaton’s catalog for specific model codes.

Current  Ratings  and  Frame  Sizes: Five  frame  sizes  cover  motor  full-load  currents  from

approximately  37   A  up  to  1000   A  (inline  connection).  Frame  designations  N,  R,  T,  U,  and  V

correspond to progressively larger capacity, with the largest Frame V units rated 1000 A (suitable for

~600+ HP motors at 480 V)【9】【7】. In inside-delta configuration, each frame can control a motor

roughly  1.7×  larger  (since  only  ~58% of  line  current  flows through the  unit)【26】.  Example: an

1000 A frame V starter can soft-start a motor drawing ~1700 A line current when wired inside delta.

Overload Protection: Electronic thermal overload with adjustable trip settings from 0.3 to 1.0× of

motor FLA (full load amps). Supports thermal trip classes 5, 10, 20, or 30 to match motor heating

characteristics【18】.  The overload is ambient compensated and resettable (manual or automatic
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reset configurable). Also includes jam/stall protection (trips on locked rotor within ~0.5 sec or user-

set time) and shear-pin (underload) protection for detecting loss of load.

Ramp Profiles: Initial torque is adjustable from 0% to 85% of locked-rotor torque to fine-tune the

soft  start  kick.  Ramp-up time adjustable  from 0.5  to  180 seconds,  and  Soft-stop (decay)  time

adjustable  0  to  60  seconds【18】.  The  Pump  Control special  ramp  (if  enabled)  automatically

overrides  the  linear  ramp-down with  a  curvilinear  deceleration  optimized  for  centrifugal  pumps

【7】. A Kick Start pulse (up to 2 s) can be enabled to break away high friction loads at start【18】.

These settings allow a wide range of starting curves, from very quick ramps for light loads to very

soft, long ramps for high-inertia systems.

Built-in Metering: The S811+ measures and can display/calculate important electrical data:  phase

currents (A),  line voltages (V),  motor power (kW),  power factor,  device temperature, and more

【18】. It can thus act as a basic power monitor for the motor circuit in addition to its control duties.

Measurement accuracy is typically sufficient for operational monitoring and trending. Some models

also measure ground fault current (if the ground fault option is present).

Control  Interface: Digital  Interface  Module  (DIM) with  7-segment  or  full-text  LCD  (model-

dependent) and a keypad for parameter setting. The interface provides menus for configuration,

status, metering, and a fault log (event history). The DIM is removable and can be remote-mounted

up to 3 meters away with an accessory kit【14】. LED indicators are present for Run, Bypass, Trip

status, etc., on the unit.

Inputs/Outputs: Standard control inputs include Start/Stop commands and Reset. The S811+ also

typically provides auxiliary relay outputs for Run indication and Trip indication (for interfacing with

external circuits or pilot lights). Premium S811+ versions support additional programmable inputs

(analog/digital)  and outputs,  often via  the  C441 communication module  which  adds  four  digital

inputs and two relay outputs that can be custom-assigned【13】. For example, a digital input could

be programmed to select an alternate ramp profile or inside-delta mode, and an output could be

configured as a “fault warning” (pre-trip alarm) instead of immediate fault trip【14】.

Communications: Standard Modbus RTU serial port (RS-485, up to 19.2k baud) for integration into

Modbus networks【18】. QCPort expansion slot for optional comm modules: EtherNet/IP, Modbus/

TCP,  Profibus DP,  DeviceNet,  Profinet,  etc.,  depending on module  model.  With  communications,

nearly all  parameters and data in the S811+ can be accessed remotely, enabling full  control and

monitoring via PLC or SCADA. Also supports Eaton’s  PowerXpert InControl and legacy  CUTLER-

HAMMER® Series II protocols (for integration with Eaton PLCs and systems).

Environmental Ratings: Operating ambient temperature typically –30 °C to +50 °C without derating

(above 50 °C possibly derate or use external bypass). Storage to –50 °C. Altitude up to 2000 m at full

rating (above that, derate per Eaton guidelines)【18】.  Humidity up to 95% RH (non-condensing).

Pollution Degree 3 (suitable for industrial environments with dust or humidity) per IEC 60947-1. The

internal electronics are conformal coated for protection. Vibration withstand per IEC 60068-2-6 and

shock per IEC 60068-2-27 (ensuring reliable operation on moving machinery or in high vibration

areas). 
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Certifications and Standards: Complies with IEC/EN 60947-4-2 (Low-voltage semiconductor motor

controllers/starters)  and  IEC  60947-4-1 (electromechanical  controllers,  as  applicable  with  bypass

contactor).  UL  508 and  UL  60947-4-2 listed/recognized  in  USA,  cUL/CSA certified  for  Canada

(including  Elevator  Duty  approval  per  CSA  B44).  CE  marked for  EU  Low  Voltage  Directive.  CCC

certified for China, EAC certified for Eurasian Customs Union. Meets RoHS and WEEE directives (lead-

free, etc.). These approvals make the S811+ a globally accepted product for OEMs and end-users.

Always consult Eaton’s documentation for the latest certification details and any application-specific

standards (such as ATEX or marine classifications if required in special environments).

Real-World Applications and Benefits

Soft starters like the Eaton S811+ are used across a wide span of industries to improve motor-driven system

performance. Below are some common applications and examples of how the S811+ can solve real-world

problems:

Pumping Systems: Perhaps the most significant use-case is in centrifugal pumps for water supply,

wastewater, irrigation, and industrial fluid handling. Pumps often suffer from water hammer when

stopped abruptly, and high starting torque can strain pipes and pump impellers. The S811+ with its

pump algorithm is ideal here – it ramps pumps up and down gently, preventing pressure surges.

For  instance,  a  municipal  water  utility  that  retrofitted  pump  stations  with  S811+  soft  starters

reported a drastic reduction in pipeline breaks and leakage. By eliminating the water hammer, they

not only protected infrastructure but also saved on energy and water loss. ABB notes that pressure

transients from fast pump starts/stops are the #1 cause of burst pipes, and using soft starters can

“reduce pressure transients at startup” and “eliminate water hammering,” greatly cutting down reactive

maintenance costs【28】.  The S811+ delivers exactly those benefits – prolonged pump and pipe

lifespan,  fewer  emergency  repairs,  and  smoother  operation.  Additionally,  many  pumping

applications are prone to issues like clogged pumps or varying load conditions (e.g. a pump that

might run dry). The S811+’s protections (underload, overload) can detect these conditions and shut

down the motor to prevent damage. In sum, whether it’s a deep-well pump, a booster pump, or a

sewage lift station, the S811+ provides a controlled start/stop that minimizes hydraulic shock and

extends equipment life.

HVAC Fans and Compressors: Large fans and industrial blowers benefit from soft starting to avoid

belt slip and duct pressure spikes. In building HVAC systems, for example, starting a large air handler

motor across-the-line can cause a noticeable voltage dip (lights flicker) and mechanical belt squeal.

By  using  the  S811+,  facility  managers  can  limit  the  inrush  current and  bring  fans  to  speed

gradually, which stops belt slippage and reduces wear on bearings. The result is a quieter, smoother

startup  and  fewer  belt  replacements.  Similarly,  compressors  (rotary  or  reciprocating)  have  high

starting torque; a soft starter reduces stress on couplings and compressor valves. Eaton specifically

highlights fans and pumps in HVAC as a key application area for the S811+ series, noting that soft

starting these loads can “reduce the load on the entire system” and avoid mechanical shock【22】. In a

skyscraper’s  chilled water  plant,  for  example,  soft  starters  on the cooling tower fans and water

pumps can improve the electrical power quality and extend the life of mechanical components, all

while integrating into the building automation system via Modbus or BACnet (using an appropriate

comm module).
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Conveyors, Crushers, and Mills: In the mining, aggregates, and cement industries, conveyor belts

and crushing/grinding equipment often run continuously and handle heavy material loads. Starting

these motors with a jolting torque can cause belt stretching, chain breakage, or gear damage. The

S811+ soft starter addresses this by controlling acceleration so that conveyors start smoothly even

under  load.  This  prevents  the  belt  from  suddenly  jerking  and  spilling  material  or  tripping  off

alignment. For crushers and ball mills, a soft starter reduces the shock loading on the drive train and

motor – important for both machine longevity and avoiding peak current draw that could stress the

power system or generators. For example, a quarry installing S811+ softstarters on its rock crushers

found  that  mechanical  failures  in  coupling  and  gearbox  dropped  significantly,  and  their  diesel

generators no longer experienced overload alarms at startup. The reduced starting current (often

cut by more than 50%)【25】 also meant their generator capacity could be used more effectively

without oversizing.  The S811+’s kick-start  feature can be useful  here to get a heavy mill  turning

initially,  then smoothly ramp up. With the integrated protections,  if  a jam occurs (e.g.  a blocked

crusher), the soft starter will trip on jam/stall and avoid burning up the motor or shearing a shaft –

providing a safety net for these critical processes.

Mixers,  Agitators,  and Saws: Anywhere a motor drives a high-inertia load or one with variable

resistance, soft starters offer significant benefits. Mixers in food processing or chemical batching

have heavy viscous loads; a sudden start could cause material to slosh or overload the motor. The

S811+ allows a  gentle stir to begin mixing gradually, protecting both the mixer blades and the

motor. Sawmill equipment like large circular saws or band saws also have high inertia – using S811+

soft starters in sawmills can reduce the mechanical shock to the saw blades and pulleys, leading to

less frequent realignment and blade replacement. Moreover, the ability to soft-stop can prevent belts

from slapping when a saw coasts down. The versatile configurations of the S811+ (such as inside-

delta wiring for very high horsepower motors on limited supply networks) have even seen use in

underground mining equipment and drilling rigs, where controlling the start of ventilation fans or

hoist motors is crucial in weak power grid conditions【22】. Because soft starters avoid the transient

voltage  drop  associated  with  DOL starts,  they  are  often  employed  in  scenarios  with  generator-

supplied power or microgrids – starting large motors smoothly prevents dimming lights and can

allow multiple motors to start sequentially without overloading the source.

Energy and Infrastructure: Beyond industrial factories, soft starters play a role in infrastructure

projects. In the oil & gas sector, for instance, pipeline pump stations and gas compressor stations

use soft starters like the S811+ to bring pumps and compressor motors on-line without pressure

surges  in  the  pipeline  or  torsional  stress  in  couplings.  The  oil,  gas,  and  mining  industries

appreciate the S811+ for its heavy-duty build and wide range of approvals (including hazardous area

certs when needed) – they can trust it in remote, harsh conditions. Even in renewable energy, soft

starters are used for things like large wind turbine pitch and yaw drives or solar farm trackers, where

gentle  motor  control  extends mechanical  gear  life.  Eaton’s  S811+ has been deployed in  marine

applications as  well  (the  certificates  in  its  documentation  indicate  compliance  with  marine

standards), controlling shipboard pumps and winches where space is at a premium and reliable start

is  mandatory.  The  built-in  network  communication  means  these  starters  can be  integrated into

modern SCADA systems for utilities, giving operators real-time visibility of motor status across a

water  treatment  plant  or  an  assembly  line.  Diagnostics  like  the  number  of  starts  and  thermal

capacity  used  help  maintenance  teams  make  informed  decisions  (for  example,  knowing  not  to

repeatedly start a motor that’s near its thermal limit).

• 

• 

• 
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In all these applications, the benefits of using the Eaton S811+ are clear: motors start without drama (no

violent mechanical jerks or huge electrical spikes),  equipment components last longer, and downtime is

reduced.  Plants  see  lower  maintenance  costs  because  belts  aren’t  snapping  and  contactors  aren’t

chattering. Electrical systems are more stable – voltage sags and breaker nuisance trips disappear. There

can also be cost savings on energy bills: while the soft starter doesn’t reduce running energy, it avoids the

peak demand charges that utilities impose for short high-current events. By limiting inrush, the S811+ helps

facilities stay under certain kilovolt-ampere (kVA) thresholds. Furthermore, by integrating overload and fault

protection, the S811+ often prevents catastrophic motor failures. Instead of a motor burning out due to a

single-phase condition or overload, the soft starter will trip in time and spare the motor, meaning expensive

rewind or replacement jobs are averted. The S811+ even provides predictive warnings (like warning of a

high current imbalance before it trips) that can prompt maintenance checks and fix issues proactively. All

told, adding an S811+ soft starter to a motor system yields a more  controlled, efficient, and protected

operation, which is why they are increasingly standard in modern motor control centers.

Finally,  it’s  worth mentioning that Eaton is  among several  top manufacturers (ABB,  Siemens,  Schneider

Electric,  Rockwell/Allen-Bradley,  etc.)  that  offer  advanced  soft  starter  solutions.  The  Eaton  S811+

distinguishes itself with its ultra-compact size and pump-focused features, but it aligns with industry-wide

trends  of  integrating  intelligence  and  connectivity  into  motor  starters.  For  example,  ABB’s  latest  soft

starters include similar pump control, motor braking, and communication options【28】, and Schneider’s

Altistart  series  offers  advanced  motor  protections.  This  convergence  of  features across  brands

underscores how critical soft starters have become for optimizing motor control. Precision Electric (as a

distributor  and integrator)  has  experience with  many of  these products,  and the Eaton S811+ is  often

recommended when customers need a reliable, feature-rich soft starter that can be dropped into existing

panels or new installations with minimal hassle. It solves the age-old engineering challenge of how to start

big motors in a gentle way, using modern electronics to benefit both the electrical and mechanical systems

involved.

Conclusion

The Eaton S811+ softstarter is a powerful yet user-friendly motor control solution that brings together

the  best  of  soft  start  technology  in  one  compact  package.  It  addresses  the  key  pain  points  of  motor

operation: reducing electrical  inrush currents that can stress the grid, and mitigating mechanical  shock

loads that  can  damage  equipment.  By  smoothly  ramping  motors  up  to  speed  and,  when  needed,

cushioning  their  stop,  the  S811+  improves  process  control  and  prolongs  the  life  of  motors,  pumps,

conveyors  and  more.  It  delivers  these  benefits  without  complicating  your  system  –  installation  is

straightforward (often swapping in place of  an old starter),  and the built-in  bypass means efficiency is

maintained. 

From a  technical  standpoint,  the  S811+ offers  robust  performance:  it  can handle  large  motors  up to

1000   A,  it  protects  against  a  wide  range  of  fault  conditions,  and  it  provides  the  diagnostics  and

communications  that  modern  operations  demand.  Whether  used  in  a  municipal  pumping  station  to

eliminate water hammer or in a manufacturing plant to reduce machinery wear, the S811+ has proven its

value in the field. Real-world users have seen reductions in maintenance costs, fewer unplanned outages,

and  smoother  overall  system  behavior  after  implementing  these  soft  starters.  Moreover,  Eaton’s  long

experience in motor control and the S811+’s adherence to global standards give engineers and end-users

confidence in its safety and reliability. 
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In summary, the Eaton S811+ softstarter stands out as a versatile, high-performance solution for anyone

looking to optimize motor control.  It  embodies a balanced approach – combining the sophistication of

digital control and protection with the simplicity and efficiency of a compact starter. By choosing an S811+,

customers can solve the challenges of  hard motor  starts,  protect  their  investments  in  equipment,  and

ultimately achieve more  efficient and trouble-free operations.  Whether it’s deployed in HVAC systems,

industrial drives, or pumping networks, the S811+ helps ensure that motors start easy, run steady, and stop

smooth – exactly what modern industry needs for reliability and productivity.

References:

Eaton – S811+/S801+ Soft Starters Catalog Page. Describes the compact design and retrofit capability

of  the  S811+  series,  supporting  motors  from  fractional  HP  up  to  1000  A.  Eaton.com (Accessed

2025-09-24)

Eaton (Moeller Series) – S811+ Soft Starter Overview. Provides technical overview including frame sizes

(37–850 A,  up to 690 V),  pump algorithm, inside-delta  capability,  and core features like Modbus

communication and DIM interface. Eaton.com (Accessed 2025-09-24)

Wistex LLC – Product Page S811+V65P3S (650 A Soft Starter). Contains detailed features, benefits, and

specifications of Eaton S811+ including protection functions, range 11–1000 A, ramp time settings,

size comparisons, and certifications. (Accessed 2025-09-24)

AMPS Electric Trading –  Blog:  Eaton 169012 – S811+ Soft  Starter 1000A.  Highlights an S811+ soft

starter  model  (1000  A,  frame  V)  and  lists  key  features  (pump  algorithm,  bypass,  soft  stop),

specifications, and typical applications (pumps, HVAC, conveyors, etc.). (Accessed 2025-09-24)

DO Supply Tech Blog – “S801+ vs S811+ Eaton Soft Starters” ( Jan 3, 2022). In-depth article comparing

the S811+ to the earlier S801+. Explains the added functionalities in S811+ (digital interface, Modbus

RTU, pump control option, programmable I/O, etc.),  as well as typical applications and standards

compliance (IEC 60947-4-2, UL, CSA, CE, etc.). (Accessed 2025-09-24)

MingCh –  How  Soft  Starters  Reduce  Starting  Current  in  Industrial  Motors (May  24,  2025).  General

explainer on soft starter benefits. Notes that soft starters can limit starting current to ~2–3× nominal

(versus 6–8× in DOL starts) and gives an example of reducing a 100 kW motor start from 600 A to

~250 A. (Accessed 2025-09-24)

ABB Technical Journal –  “Motor starting with Soft starters – Reduced stresses” (ABB, 2014). Technical

discussion on soft start methods. Confirms that inside-delta connection subjects power devices to

only 58% of line current (1/√3), allowing use of smaller starters for the same motor. Also dispels

myths about harmonics,  explaining that with bypass contactor closed, soft  starters do not inject

harmonics during run. (Accessed 2025-09-24)

ABB Product Page –  Typical  Pump Problems and Softstarter  Solutions (PSTX series).  Describes how

ABB’s PSTX soft starters address pump issues like water hammer and pressure transients using soft

pipe fill and torque control functions. Highlights benefits such as reduced burst pipe incidents and

leakage, analogous to Eaton’s pump control feature. ABB.com (Accessed 2025-09-24)

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

10

Precision Electric, Inc. 574-256-1000

www.precision-elec.com

https://www.eaton.com/us/en-us/catalog/machinery-controls/s811--s801--soft-starters.html
https://www.eaton.com/in/en-us/catalog/industrial-control--drives--automation---sensors/S811_softstarter.html
https://new.abb.com/low-voltage/products/softstarters-new/typical-pump-problems


11

Precision Electric, Inc. 574-256-1000

www.precision-elec.com


	Eaton S811+ Softstarters: Advanced Motor Control in a Compact Design
	Introduction to Eaton S811+ Soft Starter
	Key Features and Capabilities
	Technical Specifications at a Glance
	Real-World Applications and Benefits
	Conclusion


