
Programming VFDs: Complex Interfaces and

Documentation Challenges

Variable  Frequency  Drives  (VFDs)  are  powerful  but  can  be  notoriously  challenging  to  program.  Many

engineers and technicians encounter steep learning curves due to  complex keypad interfaces, cryptic

parameter  systems,  and poorly  organized documentation.  Inconsistent  terminology  and translation

issues often compound the confusion. This article compares five common VFD brands –  ABB, Lenze (AC

Tech),  Hitachi,  Eaton,  and  Danfoss –  focusing  on  how  their  documentation  quality,  keypad  user

interface, and PC software tools impact usability.  We highlight real  user experiences,  technical  quirks

from  manuals,  and  feedback  from  field  integrators,  along  with  the  practical  implications  such  as

commissioning delays, increased support calls, and misconfigurations. Each brand’s approach offers lessons

in what eases or complicates the VFD setup process.

Common Challenges in VFD Programming

Most VFDs share a similar foundation: dozens or even hundreds of parameters that must be set for proper

operation (motor data, control modes, I/O assignments, protection settings, etc.). In theory, only a handful

of basic settings are needed for simple applications , but in practice finding and adjusting these can be

non-trivial. Key challenges include:

Cryptic Parameter Codes: Many drives label parameters with codes (e.g. P-12 or A001) rather than

plain language. Users must cross-reference codes with manuals, which slows down commissioning if

documentation isn’t  clear.  Each manufacturer uses a different numbering scheme – for instance,

Hitachi uses grouped letter codes (A, B, etc.), Lenze’s AC Tech series uses P-codes, Danfoss uses a

numerical hierarchy with groups (like 1- for general, 3- for references, etc.), and Eaton’s newer drives

present menu trees. The lack of standardization means technicians must effectively “learn a new

language” for each brand.

Deep or  Hidden Menus: Advanced settings  are  often buried in  sub-menus or  require  enabling

passwords/flags to  access.  Many  VFDs  ship  with  a  “basic”  mode  showing  only  a  subset  of

parameters until an unlock procedure is done. For example, Lenze’s SMV drives flash "PASS"  on

the display and require entering a password (e.g. 225, or a fallback 6362) before you can program

anything . Similarly, Eaton’s PowerXL DC1 drives have multiple parameter access levels (Level 1,

2, 3) – a user must enter the correct password to reach advanced parameters . If these steps

aren’t obvious, a new user might be completely stuck, thinking the drive is non-functional. 

Poor Documentation & Translation Issues: A  well-written manual  can guide the user  through

setup,  but  many VFD manuals  are  dense and not  user-friendly.  Some are  translated from other

languages,  leading  to  awkward  phrasing  or  inconsistent  terminology.  Important  details  can  be

buried or omitted. A common grievance is that manuals focus on listing parameters and warnings,

with insufficient practical examples. One engineer quipped that reading the documentation for an

older Lenze drive was “a hell of a rollercoaster,” preferring a competitor’s drive simply because the
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Lenze manual was so hard to follow . In another case, an installer dealing with a low-cost import

VFD noted the “poorly translated 283-page manual is more of a challenge” than the hardware setup

itself  – while major brands like ABB or Danfoss are not as egregious, even their manuals can

overwhelm users not intimately familiar with that brand’s lingo.

Inconsistent  Naming  for  Similar  Functions: Each  brand  has  idiosyncratic  names  for  common

functions, which can confuse users moving between brands. For instance, an input interlock might

be called External Interlock on one drive, Coast Stop on another, or Run Enable elsewhere. A parameter

to select the frequency reference might be labeled as “Standard Reference”, “Speed Command Source”,

or just “A001”. These differences mean experience with one VFD doesn’t always transfer directly

to another, increasing the chance of misconfiguration.

Complex PC Software (or Lack Thereof): Many manufacturers offer PC-based configuration tools

which can simplify programming – in theory. In practice, these software tools range from polished to

clunky.  Some  low-tier  drives  don’t  have  any  PC  tool  at  all  (or  require  purchasing  proprietary

adapters),  forcing  use  of  the  keypad  only.  Conversely,  high-end  drives  might  have  powerful  PC

software but it could be unintuitive or difficult to get running. A technician on a forum shared that

Hitachi’s PC software for the WJ200 (called ProDriveNext) was “finicky to install” with a “pretty crude”

interface, to the point that programming via the small keypad was actually faster for a one-off job

. In his words, “about 5–10 minutes [via keypad] vs. futzing with the software”, which often required

driver installs and a specific connection sequence . This sentiment is common: if the software is

cumbersome, users abandon it and program from the keypad, for better or worse.

With these general issues in mind, let’s examine how each of the five brands approaches (or exacerbates)

these challenges, and what experienced users have said about them.

ABB: Intuitive Design and Well-Structured Parameters

ABB drives are frequently cited as a benchmark for good usability in VFDs.  Seasoned integrators often

praise  ABB’s documentation and interface as being among the most user-friendly in the industry. One

engineer  lauded  the  ABB  ACS580/880  series for  having  “a  superior  local  display,  and  better  parameter

structure” than  a  comparable  Siemens  drive .  The  keypad  display on  modern  ABB  drives  is  an

alphanumeric screen that presents menus in plain English (or local language),  rather than just numeric

codes. It even includes helpful features like a menu that shows only the parameters you changed from

default,  making it  easy to review custom settings .  This  thoughtful  feature means a  technician can

quickly see what’s been tweaked without combing through every parameter – “the interface on [ABB] drive is

excellent… there is a separate menu showing all non-default (user edited) parameters which makes adjustments a

breeze” according to one user .

ABB’s manuals and documentation are also viewed as clear and navigable. A controls engineer listed ABB

as his top drive brand partly because “the newer panel displays are so easy to use” and explicitly noted “the

manuals and documentation are easy to navigate” . In fact, ABB’s drives are known for a well-organized

parameter grouping (often by functional groups and with descriptive names). Another user remarked that

“ABB drives have the best interfaces… [I replaced] an old Siemens Masterdrive with an ABB ACS880 and boy was

the  ABB  much  easier  to  set  up  and  use.” .  The  consensus  is  that  an  experienced  engineer  can

commission an ABB VFD with minimal friction – “you can almost program [ABB drives] right out of the box
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without even glancing at the manual” in the words of one seasoned technician . This implies the default

settings and menu prompts are logical enough to get a basic motor turning with little reference-checking.

That’s  not  to say ABB is  perfect  –  their  high-end drives pack in a  huge feature set  (which means very

extensive manuals), and some integrators have noted that certain unique ABB technologies can require

learning (for example, ABB’s DTC – Direct Torque Control – is a unique algorithm that isn’t found in other

brands, which might confuse those expecting standard V/Hz or vector control behavior ). However, when

it comes to  parameter consistency and naming,  ABB gets credit for being internally consistent across

their lineup. Their  Drive Composer PC software (for ACSx80 series) is also well-regarded – it has a free

version  that  allows  connection  to  one  drive  at  a  time  via  USB,  and  a  paid  version  for  multi-drive

commissioning . The software provides a parameter tree and wizards that mirror the drive’s intuitive

keypad  menu.  In  field  use,  this  all  translates  to  faster  commissioning  and  fewer  support  calls.

Technicians report that troubleshooting on an ABB is straightforward: the drive display shows descriptive

fault messages and even separate diagnostics pages. It’s telling that one user on an automation forum said

with ABB “you can program [it] without the manual… troubleshooting using the interface is excellent as well.”

In practical terms, ABB’s ease of use can reduce startup time and errors. For example, if a parameter is set

incorrectly, an ABB drive’s display often clearly indicates the issue (e.g. “Start inhibit – analog input loss”

instead of a mysterious code).  This means  fewer instances of misconfiguration leading to extended

downtime. One caveat noted by an industry veteran: ABB’s corporate support structure in some regions

has changed, and a formerly very customer-oriented division became less responsive after reorganization

. While this is a service/support issue outside the drive itself, it underscores that even with good

product  design,  documentation  must  be  paired  with  accessible  support  for  when  users  do  get  stuck.

Nonetheless, ABB remains a top choice for many who prioritize reliability and usability in VFDs – as one

commenter succinctly put it, “ABB – built like a tank... newer panel displays are so easy to use… manuals easy to

navigate.”  Ease of programming is a significant part of that reputation.

Lenze (AC Tech): Reliable Hardware, Difficult Documentation

Lenze, including its subdivision  Lenze AC Tech (an American branch known for the SMVector and other

drives), has a mixed reputation in terms of usability. On one hand, Lenze/AC Tech VFDs are  praised for

reliability and good price/performance – they often appear in OEM equipment like packaging or food

processing machines. On the other hand, many users find their documentation and parameter interface

confusing.  A  controls  specialist  humorously  cast  doubt  on  Lenze’s  ease-of-use  after  another  person

recommended them: “Lenze and easy?? Really?? ... reading the documentation is a hell of a rollercoaster, I will

take  Siemens  any  day.” .  This  colorful  description  highlights  that  the  Lenze  manuals  might  be

technically complete but hard to digest. Indeed, Lenze’s older documentation was often a single manual

covering multiple variants, with a lot of cross-references and perhaps translated content, making it less

straightforward to find what you need quickly.

User interface (keypad) and parameter structure: Many Lenze AC Tech drives (like the SMV series) have a

very minimal 2-digit or 3-digit LED display for programming. Parameters are labeled P100, P101, etc., and

you must refer to the manual to know what each one is. For example, P101 might be “Standard Reference

Source” with values 0 for keypad, 1 for analog, etc., as listed in the manual . The drive itself only

shows “P101” and a value – no text – which is efficient once you know it, but daunting for new users. The

programming workflow on these models typically involves entering a password (as mentioned, the default

225 unlock code) and then stepping through parameter numbers. The AC Tech SMV manual does provide a
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quick-start for common parameters and even cheat-sheets for typical  setups ,  but one must get

comfortable with the numeric codes. Compared to an ABB with full words on screen, this is more prone to

error (set P105 instead of P106 by mistake, etc.). 

Lenze has made improvements in newer series like the i500/i550 drives, which offer an optional text-display

keypad or even a smartphone app interface . They also provide the EASY Starter PC software for

commissioning. However, these tools sometimes require additional hardware (e.g. a special USB adapter or

module) to connect to the drive . If an integrator isn’t aware of this, they might skip the PC tool

entirely. In one forum discussion, a user noted having to purchase an EEPROM programmer module for

some low-tier Lenze drives – those drives store parameters on a removable EEPROM chip (branded “EPM” by

AC Tech). Cloning settings across multiple drives meant using this external programmer, which cost extra

and felt inconvenient compared to other brands that allow easy copying via the keypad or software .

The user  pointed out  that  the  cost  of  the  EPM programmer was  more than a  basic  competitor  drive,

implying Lenze’s solution for multi-drive setups wasn’t ideal .

Where  Lenze’s  documentation  and  interface  issues  manifest  practically  is  in  time  spent  during

commissioning and troubleshooting. A new user might have to comb through the manual’s parameter

tables repeatedly to find, say, how to set a 4-20mA input or adjust acceleration rates. If the manual isn’t

clear or logically organized (the “rollercoaster” experience), this can significantly delay setup. Inconsistent

naming can also bite – for instance, the same manual might refer to a parameter by number in one section

and  by  a  name  in  another.  And  if  translations  aren’t  perfect,  certain  warnings  or  notes  might  be

misunderstood. All this increases the likelihood of misconfiguration. A simple example: a Lenze SMV drive

has a parameter for output frequency upper limit  (Max Frequency).  If  an installer  didn’t  catch that the

default is 50 Hz (since these drives are sold globally), powering up in the U.S. without changing that could

mean the motor never goes above 50 Hz even if 60 Hz is desired. (Lenze’s manual does mention how to

reset defaults to 60 Hz region – parameter P199 – but a harried user could easily overlook it .) Such small

oversights lead to “why won’t  it  run at  full  speed?”  support  calls,  which are essentially  documentation/

communication issues.

On a positive note, users with extensive Lenze experience often become very efficient with them – it’s a

learning curve issue. One integrator noted that Lenze drives have lots of features and communication

options  for  the  price,  and  once  you  know  them,  they’re  quite  capable .  There  is  even  an

appreciation for the flexibility: AC Tech drives historically included logic terminals and simple sequencing

functions that could replace some external relays. But for the  average technician in the field,  Lenze’s

interface is less intuitive than some rivals. The practical implication is that a facility with many Lenze VFDs

might need to invest a bit more in training or keep cheat-sheets handy to reduce the trial-and-error during

setup.  And as  the earlier  comments suggest,  frustration can run high when the manual  isn’t  clear  –

possibly leading to more frequent calls to Lenze’s support or application engineers. (Notably, one Reddit

user mentioned Lenze’s North America support “lacks”, which can exacerbate documentation gaps .) 

In summary, Lenze/AC Tech drives are solid performers but suffer from documentation that some find

convoluted and interfaces that are simplistic. Improving the clarity of manuals (or providing quick-start

guides with plainer language) and ensuring software tools are easy to deploy would go a long way to

making their customers’ lives easier.
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Hitachi: Powerful Features Hidden Behind Complexity

Hitachi’s AC drive line (e.g. the SJ and WJ series) exemplifies the idea that a drive can be both feature-rich

and challenging to use if the interface and documentation aren’t up to par. Hitachi VFDs like the WJ200 are

quite capable – they even offer built-in PLC-like functions (the EzSQ programming mentioned in brochures

allows embedding simple logic in the drive) . However, feedback from the field indicates that using these

capabilities requires patience. The programming interface on many Hitachi drives is menu-driven but on a

segmented LED display, showing one parameter code at a time. So, similar to Lenze, you’re dealing with

codes like A001 (frequency source), A002 (run command source), B037 (advanced parameter lock) and so

forth, with the manual as your guide.

One  infamous example highlights how  inadequate documentation can delay commissioning:  On the

Hitachi WJ200, by default  most of the advanced parameters are locked (read-only) until you change a

specific setting. This is a great safety feature to protect casual users from altering critical parameters –  if

they  know  about  it.  The  parameter  in  question  is  B037,  which  governs  the  “function  code  display

restriction.” From factory, B037 is set such that many parameters (motor settings, etc.)  are hidden. The

expectation is that an installer will set B037 = 00 to unlock full access when needed. Unfortunately, nowhere

in some versions of the Hitachi manual was this crucial step clearly mentioned. A frustrated user shared their

experience:  “Out of the box the drive has 75% of the parameters… locked out. Nowhere in the PDF or printed

version of the manual is there any mention that the first thing you must do is change parameter B037 from 04 to

00. That parameter locks the user out of nearly any parameter you would need to set.” . This oversight in

documentation led them to waste significant time thinking the drive or motor was faulty, when in reality it

was a simple configuration lock. Only after trial and error (and presumably a call to tech support or digging

through forums) did they discover the solution. This kind of issue is the epitome of a  “buried parameter

setting” causing headaches.

Even  when  the  manual  does  cover  such  points,  the  way  it’s  presented  matters.  Hitachi’s  manuals  are

comprehensive but can be  very lengthy (hundreds of pages) and intermixed with multiple modes and

models. Important notes might be tucked in a footnote or a different chapter (for instance, the note on

B037 might appear in a “advanced features” chapter rather than the basic startup section). If an integrator

misses it, the result is a commissioning delay and a likely call to the supplier’s support line.

Another area is Hitachi’s PC software tool (ProDriveNext for the WJ200 and others). As mentioned, one user

found it cumbersome enough to avoid unless absolutely necessary: “the software is finicky... the interface is

pretty crude… the keyboard [keypad] is easier for a one-time setup” . In an online hobbyist forum, multiple

people struggled initially with connecting the WJ200 via USB. One person lamented “I hate wasting too much

time trying to figure out things without documentation”, in reference to the software not working as expected.

Another responded wryly, “welcome to the new world, of safety warnings and no instructions on how to use the

darn thing.”  This highlights a trend where manuals are heavy on safety info and parameter lists, but

light on step-by-step usage guidance. Eventually, a knowledgeable user in that discussion walked others

through  installing  drivers  and  the  exact  order  to  connect  the  USB  and  power  up  the  drive  to  get

ProDriveNext to recognize the VFD . While the issues were resolved, it required community support –

a scenario that repeats itself in many maintenance shops and plant floors when dealing with complex VFDs.

Once configured, Hitachi drives run well – they’re often cited as cost-effective workhorses. But the process

to get there can involve more trial-and-error than should be necessary. Hitachi’s parameter naming follows

a logical grouping (A for basic, B for advanced, C for control, etc.), which is fine, but as noted, the existence
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of  those groups being locked by default  (B037,  etc.)  wasn’t  clearly  communicated initially.  This  kind of

hiccup can lead to misconfiguration if one tries to work around a “locked” setting by adjusting something

else or not setting all required motor parameters, potentially resulting in poor performance or fault trips.

Indeed, the user who shared the B037 story initially faced a motor that wouldn’t run above 6.5 Hz and kept

erroring out  – all  because the current limit parameter was hidden by the lock and left at a tiny

default value, making the drive think it was overloading immediately. This illustrates how poor interface/

documentation can masquerade as a hardware or performance problem, causing further confusion.

In  terms  of  practical  implications,  a  difficult  setup  means  longer  commissioning  times  and  possibly

needing  higher-skilled  personnel  for  what  should  be  routine  startups.  If  an  integrator  unfamiliar  with

Hitachi comes across a poorly documented quirk, they might spend hours that a better interface could have

saved.  It  can  also  lead  to  increased  support  calls  to  the  manufacturer.  Hitachi’s  support  would  have

undoubtedly walked the user through setting B037 had they called – but that’s time and frustration that

could be avoided.  For  facility  managers,  this  translates to potentially  higher costs  (time is  money)  and

delays in getting equipment running. 

On the  other  hand,  those  who  master  Hitachi’s  features  often appreciate  the  flexibility.  The  EzSQ

programming (letting the drive perform simple logic control) is one such feature – it can eliminate a small

PLC in very simple machines. But even a user interested in it asked online, “Has anyone actually used this?

How hard  was  it  to  implement?” .  Responses  indicated that  similar  features  in  other  brands  (Allen-

Bradley, Control Techniques) exist, but  “the environment [for drive-embedded programming] is pretty clunky

compared to doing it in a PLC” . Moreover, technicians who have to maintain the machine later may not

even realize logic is hidden inside the drive, which one commenter warned “everyone who has to work on it

after you will hate you” if you do that . In essence, powerful but poorly documented features might not

get widely used because people stick to what they know (using an external PLC).

Bottom line: Hitachi VFDs deliver on performance and functionality, but the user experience suffers from

under-emphasized  instructions  and  an  antiquated  interface.  It’s  a  brand  where  investing  time  in

reading the manual front-to-back (and supplementing with application notes or forums) is necessary to

avoid pitfalls. Missing a single line in the documentation (like the B037 note) can derail the startup process.

Thus, for ease of use, many would rank Hitachi below brands like ABB, and one can directly attribute that to

interface and documentation shortcomings rather than any fundamental capability.

Eaton: Decent Drives Marred by “Byzantine” Menus

Eaton (which absorbed the former Cutler-Hammer drives line) produces VFDs such as the PowerXL series

(DG1,  DC1,  SPX9000,  etc.).  These  drives  often  originate  from  collaborations  (for  example,  the  Eaton

SVX9000/SPX9000 were based on Finnish Vacon designs, and some newer ones are in-house). In terms of

programming  experience,  Eaton  drives  have  developed  a  bit  of  a  negative  reputation  among  some

integrators for their  menu organization and terminology.  One seasoned engineer didn’t mince words:

“Eaton is not a bad drive. Their menus though were written by an English major. There is no rhyme or reason with

them. Whoever did it  has never used one.  Other than the Byzantine menus it’s  actually a decent drive.  I  like

working with it electrically. Just not the menus.” . This colorful critique suggests that the structure of the

parameters and options in Eaton’s interface is illogical or overly verbose.

Unlike some competitors, Eaton’s newer drives (like the PowerXL DG1) present a hierarchy of menus on a

multi-line display. They tend to group settings into categories (Basic, Advanced, Diagnostics, etc.), which is
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common, but apparently the way settings are distributed or labeled doesn’t align with how users think.

Phrases like “written by an English major”  hint  that maybe the interface uses long descriptors or non-

standard naming that feel out of place to a technician. Perhaps an electrical engineer expects to see “ACCEL

TIME 1”  but  Eaton might  have  it  under  a  menu called  “Ramp Settings”  ->  “Acceleration  Time”  with  an

additional submenu – we can only speculate, but the feedback indicates users spend extra time hunting

for parameters in Eaton drives.

Supporting this, Eaton’s own quick start guides show a menu tree where the main menu has seven top-level

categories, each containing sub-menus and then parameters . It’s possible that common settings are not

front-and-center. For example, one common tech support call with any VFD is “the motor won’t start”. Often

that comes down to a missing enable, a wrong source selection, or a safety interlock. On Eaton drives, one

might have to navigate through the “Menus” to find the digital input configurations. If those are named

oddly or buried, a new user may be perplexed. In contrast, a simpler parameter list (like on many generic

drives) would have a parameter number for start command source that you can find by index.

Translation isn’t really the issue here – Eaton’s documentation is in clear English (since the company is

US-based).  The challenge is more about  organization and completeness.  Some users have noted that

Eaton’s  drive  manuals  can  be  lengthy  as  well,  and  certain  details  might  require  referring  to  separate

application  notes.  For  example,  the  SPX9000  series  (inherited  from  Vacon)  had  a  thick  manual  and

parameters named with numbers and some text. Eaton rebranded those and kept similar documentation,

which was actually not bad, but their newest low-end drives (like DE1, DC1 micro drives) tried a different

approach with simpler interfaces and default profiles. Ironically, trying to simplify can sometimes confuse

experienced  users  because  it  deviates  from  the  norm.  The  English-major  comment likely  means  the

interface felt like it  was designed by someone more concerned with descriptive text than logical flow –

perhaps menu items are phrased like sentences or grouped in a way that doesn’t match common usage.

The  practical impact of Eaton’s menu quirkiness is, again,  time and potential missteps.  The engineer

quoted above clearly liked the electrical performance of the drives (implying they run fine once set) but

dreaded using the interface. If it takes an extra 30 minutes to configure because you keep diving into the

wrong menu or have to flip through the manual to find where that one parameter lives, that’s 30 minutes

multiplied across possibly  hundreds of  drives in a facility.  It  can also lead to errors:  one might miss a

parameter because it was not where you’d expect, leading to something not working until you realize the

oversight. 

For instance, one reported issue with an Eaton DE1 drive was that its default acceleration was fixed, and

changing it required setting an advanced parameter that wasn’t obvious, leading some to think the drive

couldn’t be adjusted. Only after reading the manual did they find it. Another real-world anecdote:  Eaton

drives have a quirk with their analog input scaling and potentiometer sensitivity – on forums, users

have mentioned needing to change scaling parameters to make a speed pot less sensitive . If someone

didn’t know that and the menu labels aren’t clear, they might consider the product “bad” when it’s just an

unclear setting.

Eaton does provide PC tools (like  DriveProgramming or PowerXpert software)  and their newer drives

support  configuration  via  USB  or  Bluetooth  modules.  Those  tools  can  mitigate  some  menu  woes  by

presenting parameters in a spreadsheet-like view. But just like others, if the software isn’t widely adopted by

technicians, they default to the keypad. It’s telling that a common piece of advice for complicated interfaces
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is “use the PC tool,” but that assumes the user can use it (right cable, drivers, know-how). Otherwise, they’re

back to wrestling with the keypad.

In  summary,  Eaton’s  VFDs  illustrate  how  poor  menu  design  can  sour  the  user  experience  of  an

otherwise capable product. The term “Byzantine” really paints a picture: one can imagine a labyrinth of

menus  where  one  wrong  turn  means  starting  over.  The  lack  of  “rhyme  or  reason”  means  even  after

configuring one, you might not remember the sequence next time – a sign of non-intuitive design. For plant

engineers,  this  means higher likelihood of  mistakes like leaving a parameter at  default  that  should be

changed,  or  inadvertently  toggling something that  causes an alarm later,  simply  because navigation is

confusing. It also means more support calls for help navigating – essentially people asking “where do I

find X setting?” or “why is it doing Y?” when the answer is a parameter in an unlikely place. The engineering

time lost to these inefficiencies is a hidden cost of VFD integration.

If Eaton wants to improve usability, they might consider re-structuring the firmware interface on future

models (or providing a simplified and advanced mode). Clearer grouping aligned to actual workflows (e.g., a

quick setup menu for motor data, I/O, reference, then an advanced tree for fine-tuning) would help. As it

stands,  Eaton  ranks  below  average  in  user-friendliness  as  per  anecdotal  feedback  –  one  seasoned

professional bluntly ranked  Eaton’s menu system alongside the worst, noting he’d choose others to

avoid those frustrations .

Danfoss: Rich Features and a Steep Learning Curve

Danfoss Drives,  including the VLT and VACON product lines (Danfoss acquired Vacon in 2014), are very

common in HVAC, marine, and industrial applications. They are known for robust performance and a “do-it-

all” parameter set, but they can be complex to program, especially for first-timers. A user who compiled a

personal  ranking  of  VFDs  described Danfoss  as  “best  bang  for  buck…but  they  are  quite  harder  to  figure

out” . This captures the dual nature: you get a lot of capability for your money, but you pay in time and

effort to configure it.

Documentation and parameter  structure: Danfoss  manuals  are  extensive  (often  300+  pages  for  the

programming guides) and very thorough – arguably too thorough for some. They use a nested parameter

numbering system: for example, Parameter 1- are motor settings (1-20 Motor Voltage, 1-22 Motor Frequency,

etc.), 3- are references, 4- are limits and ramps, 5- I/O and controls, 14- is refresh settings, 15- firmware info, 16-

readouts, etc. The structure is logical if you’re familiar, but the numbering (with dashes) and sheer volume

can overwhelm new users. The positive is that the manuals explain every parameter in detail; the downside

is finding the quick answer to “what do I change to do X” might require flipping through several sections. A

Danfoss  quick-start  guide  typically  only  scratches  the  surface  (set  motor  nameplate  details  in  1-**

parameters, choose a basic control mode, and run). But the moment you need anything slightly advanced

(like custom ramp profiles, multi-step speeds, PID control, etc.), you’re in deep waters of the manual.

Keypad interface: Danfoss VLT drives come with an  LCP (Local  Control  Panel),  which is  a  removable

keypad with a text  display.  It  actually  presents plain language in many cases –  for  instance,  you scroll

through menu groups and see names like “1- Operation & Display” or “5- Analog Inputs”. This is better

than pure numeric codes, but there are layers of menus and some parameters only appear if others are

set in a certain way. For example, setting parameter 8-30 to a certain value might “unhide” the parameters

in group 13- (hypothetical example for advanced features). This means the user has to sometimes

know the correct sequence: enable a feature, then adjust its details. If they miss the first step, they
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won’t even see the settings for the second. Some Danfoss drives also have an  access level  setting

(parameter 0-10 “Active Set-up” and 0- series for access control) that can be used to limit what a normal

user sees. In an effort to simplify, an installer might leave the drive in “Basic” display mode, which then

conceals a lot of options when a maintenance tech goes looking later, causing confusion until they realize

how to switch to “Advanced” or “All” mode.

From a usability standpoint, Danfoss drives can definitely cause delays in commissioning if the person

programming isn’t already well-versed with them. One saving grace is Danfoss often provides wizard-like

start-up menus for certain industries (for example, an HVAC drive might prompt you for fan/motor data

and application type and auto-set  dozens of  parameters).  But  outside those wizards,  you’re  in  manual

territory. Field feedback like “quite harder to figure out”  suggests that many find the learning curve steep.

Another user on a forum ranked various brands by personal preference and placed Vacon/Danfoss below

several Japanese and European brands in terms of overall satisfaction . While reliability was not

in question, the complexity was.

Inconsistent naming or translation issues are less of a problem for Danfoss since their manuals are

professionally done in English. However, some terminology is unique – for instance, Danfoss refers to a

certain kind of input as “Terminal 27 (digital potentiometer input)” which might confuse someone looking

for “analog input” – because in Danfoss context, that terminal can act as a current source for a pot, etc. Also,

the concept of “Coast” vs “Ramp” stop is labeled in specific ways. If a user isn’t careful, they might set an

input to the wrong stop function. Indeed, tech support logs show common calls like someone unwittingly

programmed an input for an external interlock and didn’t wire it, resulting in an alarm (the drive thinks a

safety circuit  is  open).  Danfoss documentation does warn about this – e.g.,  Alarm 60 (External  Interlock)

means a digital  input programmed for External  Interlock isn’t  closed .  The fix is  to either wire it  or

program that input to “No Operation” if not used . It’s a clear case where a parameter default (External

Interlock on a certain input by factory default) can trip up users who didn’t catch it in the manual. This

leads to support calls where the solution is simply reprogramming an input or adding a jumper .

While this scenario isn’t unique to Danfoss, it exemplifies how a very configurable drive (you can map many

functions to many terminals) comes at the cost of complexity – someone has to configure all of it correctly

or things won’t work.

Software  tools: Danfoss  offers  the  MCT 10  (Motion Control  Tool) for  PC,  which  is  quite  powerful.  It

provides a  graphical  view,  allows parameter  editing and comparisons,  and even troubleshooting scope

functions. MCT10 can simplify complex programming by letting users see all parameters on one screen and

use search functions . In fact, Danfoss touts that “MCT-10 makes complex programming schemes much

simpler for the user” . However, the full version of MCT 10 is a paid product (there’s a basic free version

with limited capability). This might limit its use to larger projects or OEMs, whereas a lone technician in the

field might not have it.  Without it,  that tech is back to pressing the up/down keys on the LCP through

dozens of menus.

The implications in practice of Danfoss’s documentation/interface are somewhat two-sided. On one side, a

properly trained engineer can leverage Danfoss drives to do very advanced control (multi-motor setups,

condition-based maintenance info, etc.) all through parameterization. On the other side, a casual or first-

time user might be baffled by the sheer scope. We see evidence of  increased commissioning time – e.g.,

needing to tweak scaling on multiple parameters to get a reference signal right , or hunting down

why a drive won’t run only to find it was waiting on a “damper open” command because of a default setting

in an HVAC drive bypass package . Each of those little chases can burn hours. 
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Furthermore,  misconfiguration  is  a  risk.  Danfoss  drives  have  many  protections  and  options;  set

something incorrectly (or fail to set something critical), and the drive might trip or behave in unintended

ways. For example, not setting the motor thermal protection to match the motor could lead to nuisance

trips or, conversely, if one mistakenly disables a safety feature thinking it’s not needed, it could be risky. The

manuals do a decent job explaining, but only if read – and not everyone reads 300 pages thoroughly under

time pressure.

A practical story: One engineer mentioned that Danfoss (and Yaskawa) had been using older style designs for

too long, implying maybe the user interface hadn’t modernized, and he noted “with Danfoss you have no DC

bus access – or not easily – so you can’t troubleshoot the power stack easily” . That’s more about hardware,

but “not easily” is a phrase that could apply to some of the parameter access too. It points to a philosophy

of keeping the user a bit at arm’s length from certain things (which can be good for safety). However, it

highlights that troubleshooting a Danfoss drive might require more specialized knowledge or support.

If something like a manual reset or initialization is needed, it might involve a key combo or parameter that’s

not obvious (for instance, performing a manual initialization on a VLT drive requires pressing specific keys

on power-up – a fact only found deep in the manual).

In conclusion,  Danfoss drives are extremely capable but demand a knowledgeable user.  For  those

willing to climb that learning curve (or who frequently work with Danfoss), the documentation is actually a

treasure  trove  –  everything  is  in  there,  and  the  drives  seldom  have  “mystery  behaviors”  that  aren’t

explained. But for the infrequent user, Danfoss can indeed be  “harder to figure out”  than many other

brands.  This  means  potentially  more  phone  time  with  tech  support  and  more  trial-and-error  during

commissioning. Facility managers might mitigate this by standardizing on Danfoss only when they have

trained staff or by seeking out the training offered by Danfoss. It’s telling that many HVAC contractors love

Danfoss (since they know them well for VAVs and pumps), but an industrial OEM integrator might shy away

if they want something a general electrician can set up quickly. 

Real-World Consequences and Best Practices

The comparative insights above underscore that interface and documentation issues have very tangible

consequences in the field:

Delays in Commissioning: As described, a hidden parameter or unclear manual instruction (like

Hitachi’s locked settings or Eaton’s odd menu placement) can delay startup by hours or even days. If

a drive isn’t operational, that can hold up an entire production line or HVAC system. In one case, a

user spent so long trying to get a Hitachi VFD to run a motor (before discovering the documentation

omission) that they questioned if the motor was bad . Such delays can push project timelines

or incur extra costs if outside integrators are billing by the hour.

Increased Support Calls: All these brands have technical support teams who field calls that often

come down to documentation/parameter questions. For Danfoss, as we saw, “top ten support calls”

include things like drive not starting, which are resolved by setting the correct parameter or wiring a

terminal . The fact that these are common means the info in the manual either wasn’t seen or

understood, or the interface didn’t make it apparent (e.g., the drive’s display showing “Alarm 60 –

External Interlock” might still prompt a call if the user doesn’t know what external interlock refers to).

Each support call is time the user spends on the phone instead of solving it independently, which can

be frustrating especially if on-site conditions are urgent (e.g., a production line down).
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Misconfigurations  and  Errors: Poor  documentation  or  confusing  interfaces  can  lead  to  wrong

settings  that  don’t  immediately  show  as  faults,  potentially  causing  long-term  issues.  Imagine  a

parameter  for  motor  overload  protection  left  at  default  (perhaps  suited  for  a  different  motor)

because the user didn’t find it. The drive might run, but the motor could be unprotected or nuisance

trip later. Or a drive might be programmed with the wrong control mode due to a misunderstood

term (like selecting “vector mode” vs “V/Hz” without realizing the motor needs an autotorque tune

first). These misconfigs can result in inefficiencies, component wear, or unexpected shutdowns. In

critical systems, that’s a serious reliability concern.

Training Burden: When each brand is different, companies either have to standardize on one brand

(to leverage familiarity)  or train their  staff on multiple systems.  Many do try to standardize,  but

sometimes you inherit equipment with a mix of drives. A facilities manager reading all this might

conclude:  maybe we should only  use Brand X that  our team knows.  Indeed,  some comments from

professionals  indicate they prefer  certain brands largely  because their  team is  comfortable with

them,  reducing  the  “human  error”  factor.  For  example,  one  Reddit  user  said  their  company

standardizes on Schneider Altivar drives across dozens of installations “once you have 50 or so VFDs

it's just easier [if they are all the same]” . Familiarity breeds speed and confidence – the flip side is, if

a new brand is introduced with poor documentation, it breeds mistakes and hesitation.

Mitigation strategies have emerged in industry to tackle these challenges. Some of these include:

Using initialization macros or setup wizards: Many drives allow you to choose a preset macro (for

pumps, conveyor, etc.) which pre-loads likely settings. This can bypass a lot of manual parameter

hunting. However, you must know the macro exists and how to activate it (which again comes from

documentation). ABB and Danfoss are known to provide macros for common setups (e.g., ABB has

an HVAC mode, a basic speed control mode, etc.; Danfoss VLT HVAC drives have an HVAC defaults

macro).

Creating internal cheat sheets or how-to guides: Smart organizations often distill the 300-page

manual  into  a  1-page  quick  guide  for  their  technicians  –  listing  the  10  or  20  most  important

parameters for their application and their typical values. For example, if using Lenze SMV drives on

conveyors, a cheat sheet might list P101 (source) = 1 (terminals), P108 (motor overload) calculation,

P200 series for accel/decel, etc., all in plain English next to the code. These can significantly cut down

programming errors. In fact, the cheat sheet we saw from Dorner for Lenze SMV  is exactly

that kind of distilled reference for commonly used parameters.

Vendor support and training: For complex systems like Danfoss or ABB high-end drives, vendors

often  offer  training  classes  or  send  field  engineers  to  assist  on  first  commissioning.  Taking

advantage of this can turn a nightmare into a learning session. A user in one discussion mentioned

how “technicians from Finland…were absolutely top notch when it came to setting [ABB drives] up. It was a

treat working with them…” . While not every site can have an expert on hand, even a short call with

a knowledgeable support engineer can illuminate confusing parts of the manual. The key is knowing

when to ask for help – which is more likely when documentation fails.

Firmware updates and documentation revisions: It’s worth noting that manufacturers do respond

(slowly) to these issues. If a particular interface problem or manual omission causes enough trouble

in the field, later firmware might address it (e.g., by adding a prompt like “B037: Set 0 to unlock full
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menu” the first time you power on a Hitachi – hypothetical, but it could happen). Manuals also get

updated. The Hitachi WJ200 manual, for instance, in later editions or quick-start guides, may well

emphasize the unlock step after hearing feedback.  Always obtaining the latest manual from the

manufacturer’s website can sometimes reveal notes that older prints didn’t have.

Standardizing parameter naming internally: Some companies create cross-reference documents

that map one brand’s parameter names to another’s. For instance, a chart that says “Acceleration

time = ABB 22.13 = Danfoss 3-41 = Eaton P1-04 (hypothetical values)” so that if a tech knows one,

they can find the equivalent in another. This isn’t  commonly published, but internally it  can help

multi-vendor facilities.

Ultimately,  the goal is  to  minimize downtime and frustration.  VFDs are supposed to make life easier

(energy savings,  flexible  motor  control),  not  harder.  When programming complexity  gets  in  the way,  it

negates some benefits. As we’ve seen, each of the brands has its pitfalls: ABB’s are minimal (they invest in

usability), Lenze/AC Tech’s lie in documentation and old-school interfaces, Hitachi’s in hidden settings and

clunky software, Eaton’s in confusing menu flow, and Danfoss’s in sheer breadth and depth of parameters.

Being forewarned about these can help users prepare – e.g., if you’re about to program a Danfoss drive for

the first time, schedule extra time and perhaps a call with a Danfoss applications engineer to walk through

it. If you’re using an Eaton drive, read the manual section that overviews the menu structure before diving

into the keypad, so you have a map.

In the long run, as VFDs continue to evolve, we are seeing trends toward better user experience: graphical

color displays,  mobile apps for commissioning, simpler default  modes, etc.  But in 2025, many installed

drives are still  of the older paradigm – so these challenges aren’t going away overnight. Engineers and

technicians will continue to swap war stories of “that one drive that took all day to get running because of a

silly  parameter”.  By  sharing  these  experiences  and  shining  light  on  the  documentation  and  interface

shortcomings, we can push manufacturers to improve and also help each other find solutions faster.

Conclusion: Programming a VFD can range from a smooth 5-minute task to a multi-hour ordeal, heavily

depending on the quality of the UI and documentation. Brands like ABB demonstrate that investing in user-

friendly design (clear displays, logical menus, good manuals) pays off with happier users and quicker setups

.  Others,  like  those  highlighted,  show  that  when  this  is  neglected  –  whether  through  poor

translation,  inconsistent  naming,  or  buried  settings  –  users  will  inevitably  struggle,  as  evidenced  by

numerous forum laments and support calls.  The practical  stakes are high: delayed projects,  production

downtime,  and  potentially  unsafe  or  inefficient  operation  if  things  are  set  wrong.  For  engineers  and

technicians, being aware of these pitfalls is the first step to mitigating them. And for manufacturers, the

message is clear: the easier you make it for the customer to understand and program your drive, the

more favorable your brand will be viewed in the field. As one professional succinctly put it when ranking

his preferred drives: “Manuals can be a bit convoluted but workable… [some drives] are harder to figure out”

– in the end, every drive does largely the same job; it’s the user experience that often differentiates them in

the eyes of those commissioning and maintaining the equipment. 
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