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Important information

PLEASE NOTE

Please read these instructions carefully and examine the equipment in order to familiarize yourself with the device before installing,
operating or carrying out any maintenance work on it.

The following special messages that you will come across in this document or on the device are designed to warn you about potential risks
or draw your attention to information that will clarify or simplify a procedure.

The addition of this symbol to a “Danger” or “Warning” safety label indicates that there is an electrical risk that will result
in injury if the instructions are not followed.

A This is a safety warning symbol. It warns you of the potential risk of injury. You must comply with all safety messages that
follow this symbol in order to avoid the risk of injury or death.

A DANGER

DANGER indicates an imminently hazardous situation which, if not avoided, will result in death, serious injury or equipment
damage.

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, can result in death, serious injury or equipment damage.

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can result in injury or equipment damage.

PLEASE NOTE:

Only qualified personnel are authorized to carry out maintenance work on electrical equipment. Schneider Electric accepts no responsibility
for the consequences of using this device. This document does not constitute an instruction manual for inexperienced personnel.

© 2008 Schneider Electric. All rights reserved.
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Before You Begin

Read and understand these instructions before performing any procedure with this drive.

A |DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

* Read and understand this manual before installing or operating the Altivar 21 drive. Installation, adjustment, repair, and
maintenance must be performed by qualified personnel.

» The user is responsible for compliance with all international and national electrical code requirements with respect to
grounding of all equipment.

» Many parts of this drive, including the printed circuit boards, operate at the line voltage. DO NOT TOUCH. Use only
electrically insulated tools.

» DO NOT touch unshielded components or terminal strip screw connections with voltage present.
» DO NOT short across terminals PA/+ and PC/— or across the DC bus capacitors.
» Before servicing the drive:

— Disconnect all power.
— Place a “DO NOT TURN ON” label on all power disconnects.
— Lock all power disconnects in the open position.

— Disconnect all power, including external control power that may be present, before servicing the drive. WAIT
15 MINUTES to allow the DC bus capacitors to discharge. Then follow the “Bus Voltage Measurement Procedure”
located in the Installation Manual, to verify that the DC voltage is less than 42 V. The drive LED is not an indicator of the
absence of DC bus voltage.

« Install and close all covers before applying power or starting and stopping the drive.

Failure to follow these instructions will result in death or serious injury.

A |DANGER

UNINTENDED EQUIPMENT OPERATION

Before turning on the drive or upon exiting the configuration menus, ensure that the inputs assigned to the Run command
are in a state that will not cause the drive to run. Otherwise, the motor can start immediately.

Failure to follow this instruction will result in death, serious injury, or equipment damage.

A |DANGER

UNINTENDED EQUIPMENT OPERATION

» Prevent accidental grounding of logic inputs configured for sink logic. Accidental grounding can result in unintended
activation of drive functions.

 Protect the signal conductors against damage that could result in unintentional conductor grounding.

Failure to follow these instructions will result in death or serious injury.
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Before You Begin

A WARNING

LOSS OF CONTROL

» The designer of any control scheme must consider the potential failure modes of control paths and, for certain critical
control functions, provide a means to achieve a safe state during and after a path failure. Examples of critical control
functions are emergency stop and overtravel stop.

» Separate or redundant control paths must be provided for critical control functions.

» System control paths may include communication links. Consideration must be given to the implications of unanticipated
transmission delays or failures.

» Each implementation of an Altivar 21 drive must be individually and thoroughly tested for proper operation before being
placed into service.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

A WARNING

LOSS OF CONTROL
» Set the communication error trip time to stop the drive in case the remote graphic display terminal display is deactivated
by an unusual event such as tripping, an operation error, or a power outage.

» Ensure that the communication error trip time is properly set before deactivating the remote graphic display terminal
display.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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Documentation structure

The following Altivar 21 technical documents are available on the Telemecanique website (www.telemecanique.com) as well as on the
CD-ROM supplied with the drive.

Installation Manual

This manual contains complete mounting and wiring instructions.

Programming Manual

This describes the functions, parameters and use of the drive terminal (integrated display terminal and graphic display terminal).
The communication functions are not described in this manual, but in the manual for the bus or network used.

Manuals for Modbus, Lonworks, BACnet, Metasys N2, Apogee FLN

These manuals describe the assembly, connection to the bus or network, signaling, diagnostics, and configuration of the
communication-specific parameters via the integrated display terminal or the graphic display terminal.
They also describe the communication services of the protocols.
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Software enhancements

Since the Altivar ATV21 was first launched, it has benefited from the addition of several new functions. The software version is now V1.9.
The old versions can be replaced by this new one without any modifications.

Although this documentation relates to version V1.9, it can still be used with earlier versions, as the updates merely involve the addition of
new values and parameters, and none of the parameters of the previous versions have been modified or removed.

The software version is indicated on the nameplate attached to the body of the drive.

Enhancements made to version V1.1 in comparison to V1.0

» New factory value for Supply Voltage Correction and Motor Voltage Limitation F 70 7 =
Supply Voltage Corrected - motor voltage unlimited (~ 7 7 7 = 3). See page 51.
» Modify factory value for Motor No-load Current # 4 /5 = According to drive model. See page 48.
* New factory value for FL Relay Function ~ | 3 2 = Inversion of fault relay (F / 72 = 11). See page 85.
* No detection of Ground Fault £ F & during Line supply undervoltage fault /77 F F over 22 kW product.

Enhancements made to version V1.2 in comparison to V1.1

» New factory value for Motor Current Limit ~ & 7 / = 110 % of the drive’s output current rating. See page 47.

* New factory value for Motor 2 Current Limit ~ /4 5 = 110 % of the drive’s output current rating. See page 52.

* In case of Supply Voltage Correction and Motor Voltage Limitation 7 3 {7 7 = Supply voltage uncorrected (~ 7 1 7 =0 or 2),
auto-swap the Motor rated voltage = /. as 200V (200 V range) or 400 V (400 V range). See page 51 and page 40.

Enhancements made to version V1.3 in comparison to V1.2

* New factory value for Time-out F A [J 3 = 3 seconds of the drive’s output current rating. See page 110.

Enhancements made to version V1.6 in comparison to V1.3

* New factory value for Auto Fault Reset ~ 7 [ 7 = Disabled (~ 7 [J 7 = 0). See page 97.

» Overvoltage Fault [J Fx is automatically re-start when Auto Fault Reset F 7 [J 3 = Disabled (F 7 7 7 =0). See page 120and page 97.
» New factory value for Disabling of graphic display terminal Fault Reset Function F 7 7 5 = Disabled (F 7 75 = 1). See page 58.

» Improvement of speed search function.

* Modify external keypad interface (text on "Stop" button becomes "Stop / Reset").

» Stop key from optional graphic display terminal (VW3A21101).

Enhancements made to version V1.7 in comparison to V1.6

* New parameter Power supply adjustment gain F 4 5 4. See page 106.
» Clear PID integral value (function 65) and PID Control Prohibited (function 14) are valid for all
Remote Mode Start/Stop Control £ /7] & adjustment.

Enhancements made to version V1.8 in comparison to V1.7

» Improvement countermesure of vibration issue (F 4 & ). See page 106.

Enhancements made to version V1.9 in comparison to V1.8

New parameters:
» Delay for RY-RC Relay F /4 £. See page 85.
* Delay for FL Relay F |4 7. See page 85.
» Threshold logic for relay link to VIA F [ 5 [I. See page 81.
» Hysteresis threshold for logic relay link to VIA F /5 . See page 81.
» Threshold logic for relay link to VIB F /5 7. See page 81.
» Hysteresis threshold for logic relay link to VIB F | £ 3. See page 81.
» Pl regulator reversal direction correction F 3 5 [J. See page 87.
» Stop on LL hysteresis F 759 /. See page 87.
» Pl wake up threshold on Pl error F 7 9 7. See page 87.
» Pl wake up threshold on PI feedback error - 75 3. See page 87.
» Drive behaviour on 4-20 event F £ 4 4. See page 104.
» Fallback speed F £ 4 5. See page 104.
» Low frequency when analog output equal 0 V F 5 5 4. See page 84.
» High frequency when analog output equal 0 V F £ 9 5. See page 84.
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Steps for setting up the drive

PROGRAMMING

M 2 Configure the parameters

O Quick menu AUF
O Motor parameters
O Perform an auto-tuning operation

H 3 Start

Tips:

» Before you start programming,
complete the user setting tables, page
132.

e Perform an auto-tuning operation to
optimize performance, page 48.

* If you get lost, return to the factory
settings, page 123.

& Note: Check that the wiring
of the drive is compatible with
its configuration.
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Factory configuration

Drive factory settings
The Altivar 21 is factory-set for the most common operating conditions:

» Motor Control Mode F E : Variable torque (F £ = 1). See page 45.

* High speed /L =50.0 Hz. See page 59.

* Lowspeed L L =0.0 Hz. See page 59.

» Switching Frequency Level F 7 [J {J: depending on drive rating (see page 64)
» Auto Ramp Adaptation A L/ / =Enabled (A L | =1). See page 64.

Parameter which depends on Macro Programming H L/ 4 = Factory setting O (see page 42):
* Command reference: logic inputs (£ /77 & = 0). See Remote Mode Start/Stop Control page 54.
» Speed reference: analog input VIA=0-10V or 0-20 mA (F 104 =1, F &0 | =0). See Remote Mode Primary Speed Reference
Source F 100 page 54 and Analog Input Speed Reference page 81.

* F:runforward (F / | | =2). See F Logic Input Function page 80.
* R:presetspeed 1(F | /2 =6). See R Logic Input Function page 80.

* RES: faultreset (F | / 7 =10). See RES Logic Input Function page 80.
 Drive ready for operation (~ / /7 =1). See Always Active Logic Function 2 page 89.

If the above values are compatible with the application, the drive can be used without changing the settings.
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Setup — Preliminary recommendations

A\ cAUTION

INCOMPATIBLE LINE VOLTAGE

Before turning on and configuring the drive, ensure that the line voltage is compatible with the supply voltage range shown on the drive
nameplate. The drive may be damaged if the line voltage is not compatible.

Failure to follow these instructions can result in equipment damage.

Power switching via line contactor

A\ CAUTION

UNINTENDED EQUIPMENT OPERATION

« Avoid operating the contactor frequently (premature ageing of the filter capacitors).
» Cycle times < 60 s may result in damage to the pre-charge resistor.

Failure to follow these instructions can result in equipment damage.

User adjustment and extension of functions

» The display unit and buttons can be used to modify the settings and to extend the functions described in the following pages.
» Return to factory settings is made easy by the Parameter Reset - 4 F (see page 41).

UNINTENDED EQUIPMENT OPERATION

» Check that changes made to the settings during operation do not present any danger.
* We recommend stopping the drive before making any changes.

Failure to follow these instructions will result in death or serious injury.
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Setup — Preliminary recommendations

Test on a low power motor or without a motor

* In factory settings mode, Output Phase Failure Detection Mode F &£ [J 5 (see page 102) is active (F £ [0 5 = 3). To check the drive
in a test or maintenance environment without having to switch to a motor with the same rating as the drive (particularly useful in the
case of high power drives), deactivate - £ 75 =0.

» Set Motor Control Mode Pt = Constant V/Hz O (see page 45)

A\ CAUTION

UNINTENDED EQUIPMENT OPERATION

Motor thermal protection will not be provided by the drive if the motor current is less than 0.2 times the rated drive current. Provide an
alternative means of thermal protection.

Failure to follow these instructions can result in equipment damage.

Using motors in parallel
» Set Motor Control Mode Pt = Constant V/Hz O (see page 45).

A\ CAUTION

UNINTENDED EQUIPMENT OPERATION

Motor thermal protection is no longer provided by the drive. Provide an alternative means of thermal protection on every motor.

Failure to follow these instructions can result in equipment damage.

Using in single phase supply

» Set Input Phase Failure Detection Mode F £ [ A = Disabled 0 (see page 100).

A\ CAUTION

UNINTENDED EQUIPMENT OPERATION

Using ATV21 in single phase supply is only allowed in training mode with motor and without load.

Failure to follow these instructions can result in equipment damage.
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Graphic display terminal

This section describes the features of the integrated graphic display terminal display. An optional graphic display terminal (VW3A21101) is

also available.

Graphic display terminal features

LED/Key Characteristics
. * llluminates when a run command is applied to the drive.
1 Display RUN LED » Flashes when there is a speed reference present with a Run command.
. * [llluminates when Programming mode is active.
2 Display PRG LED * Flashesin AL F, L~ LI modes
. * llluminates when Monitoring mode is active.
3 Display MON LED » Flashes in fault history display mode
4 Display unit 4 digits, 7 segments
. . * The % LED illuminates when a displayed numeric value is a percentage.
s Display unit LED * The Hz LED illuminates when a displayed numeric value is in hertz.
Depending on the mode, you can use the arrows to:
6 UP/DOWN keys » Navigate between the menus
* Change a value
» Change the speed reference when the UP/DOWN LED (7) is illuminated
UP/DOWN LED llluminates when the navigation arrows are controlling the speed reference
8 Loc/Rem LED llluminates when Local mode is selected
Press to select the graphic display terminal mode.
* Run mode (default on power-up)
9 MODE * Programming mode
* Monitoring mode
Can also be used to go back to the previous menu.
10 Loc/Rem Switches between Local and Remote modes
11 ENT Press to display a parameter’s value or to save a changed value.
12 RUN LED llluminates when the Run key is enabled
13 RUN Pressing this key when the RUN LED is illuminated starts the drive.
Stop/reset key.
In Local mode, pressing the STOP key causes the drive to stop based on the setting of parameter
14 STOP In Remote mode, pressing the STOP key causes the drive to stop based on the setting of parameter
F & [0 7. The display will indicate a flashing “£”.
If £ 735 is setto 0 (default setting), pressing the stop key twice will reset all resettable faults if the fault
condition has been resolved.
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Graphic display terminal

Graphic display terminal modes

The Altivar 21 graphic display terminal has three modes of operation: Monitoring, Run and Programming.
The drive powers up in the Run mode. To select a different mode, use the MODE key as illustrated below.

ATV21 drive

Power U
P Run Programming Monitoring
mode MODE mode mode
RUN [e - _ -
O. [0 —— PROG |e HLF »| Fr - F >
° MON |®
Hz MODE Key

Monitoring Mode

Yy

The Monitoring mode displays drive operational data in real time. To access the Monitoring mode, press the MODE key until the MON LED
is illuminated. Then use the UP and DOWN keys to view up to 30 different types of data.

Mode key

]
—
il

PROG

: Up/Down keys

.
Q| |Or71©

P
z z
m m
m
]
=

25 other
parameters

Q[1®
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Graphic display terminal

Monitoring Mode Displays

Display | Name Description

Er-F Direction of rotation | ~ - - F = forward direction
F - - - =reverse direction

E 50 0O Speed reference Command frequency to drive, displayed either as Hz or in custom unit set by parameter ~ 717 2

[ 80 Motor current The average of the 3 phases of motor current displayed either as amperes or as a percentage of the
drive's nameplate-rated output current. Select % or A with parameter ~ 707 /.

y /o0 Line voltage The average of the 3 phases of line to line input voltages displayed either in volts or as a percentage
of the drive's rated input voltage (200 V for 208/240 V models - 400 V for 480 V models). Select % or
volts with parameter F 717 1.

P 100 Motor voltage The average of the 3 phases of line to line output voltages displayed either in volts or as a percentage
of the drive's rated output voltage (200 V for 208/240 V models - 400 V for 480 V models). Select %
or volts with parameter ~ 70 /.

950 Motor torque Estimated motor torque as a percentage of the motor's rated torque

- 90 Torque current The average of the 3 phases of torque-producing motor current displayed either as amperes or as a
percentage of the motor's rated torque-producing current. Select % or A with parameter ~ 70 /.

L 710 drive load factor The motor current as a percentage of the drive's rated output current, which may be reduced from the
drive’s nameplate current rating by adjustments in switching frequency.

h B0 Input power drive input power displayed in kilowatts (kW)

H 15 Output power drive output power displayed in kilowatts (kW)

o 600 L\fg(;z;gziratmg Motor operating frequency, displayed either as Hz or in custom unit set by parameter = 717 &

I Logic input map
OC;';‘U’ ! i The bar representing VIA is displayed only if F /759 =1o0r2
N A\
J .
VIA F
\\: R
RES
o 1 Relay output map ON: !
’ OFF:, o o
[
FL j \ RY-RC
L 1o |CPU1version Version of CPU 1
L, o0 |CPUZ2version Version of CPU 2
LEO | Memory version Version of memory
d 50 PID feedback Level of PID feedback, displayed either as Hz or in custom unit set by parameter F 717 2
b 10 PID computed Speed reference command to drive as computed by the PID function, displayed either as Hz or in
speed reference custom unit set by parameter ~ 70 2

h BS Accumulated input
power Accumulated input power consumed by the drive displayed in kWh
consumption

H 15 Accumulated

output power Accumulated output power supplied by the drive displayed in kWh
consumption

A IE. 5 |Driverated output Drive nameplate rated output current in amperes

current
500 Motor speed Motor speed in rpm
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Graphic display terminal

Monitoring Mode Displays (continued)

Display | Name Description
nsao S:ngl:mcatlon Displays the counter numbers of communication through the network
n 50 Normal state Displays the counter numbers of communication only at normal state in all communication through the
network
OC Fe | Past fault 1 The most recent fault stored in the fault history. If the drive is in a fault state, this is not the active fault.
A fault is stored in the fault history after it is cleared by fault reset action. Press ENT to review drive
state at time of fault. See “Fault Display and History” on page 18 and “Faults - Causes - Remedies” on
page 118 for more detail.
OHeo | Pastfault2 Second most recent fault.
0P 3o 3 |Pastfault3 Third most recent fault.
E Past fault 4
:,I rre Fourth most recent fault.
n. Drive service alarm ON: ¢
OFF:
Cumulative Cooling fan
Operation Main Control board
Time DC Bus capacitor
to. 0 Drive run time Cumulative drive run time. 0.01 = 1 hour.

1.00 = 100 hours

021-87700210

NIC SANRT
- -

=T



Graphic display terminal

Fault Display and History

When the drive faults, the graphic terminal displays a fault code. To review data about drive operation at the time of the fault, press the
MODE key to enter the Monitoring mode. Then use the Up/Down keys to scroll through the data listed in table page 16.

Up to five faults can be displayed on the graphic terminal in Monitoring mode: the present fault (if the drive is in a fault state) and the previous
four faults. To review drive operation data recorded at the time of fault for a previous fault, press ENT when the code for the fault is displayed.
See table below for the available information.

When a fault is reset or power is cycled to the drive, the present fault becomes Past Fault 1.

Fault History
Display Name Description

P Fault counter Number of times in succession that this particular fault has occurred

o 60. 0 ]Ic\:leoctlzre(;;;;ratlng Motor operating frequency, displayed either as Hz or in custom unit set by parameter ~ 717 &

Fr-F Direction of F ~ - F =forward direction
rotation F - -~ =reverse direction

F E0. 0 | Speedreference | Command frequency to drive, displayed either as Hz or in custom unit set by parameter F 70 &

C 80 Motor current The average of the 3 phases of motor current displayed either as A or as a percentage of the drive's

nameplate-rated output current. Select % or A with parameter F 70 1.
Yy /o0 The average of the 3 phases of line to line input voltages displayed either in volts or as a percentage of

Line voltage the drive's rated input voltage (200 V for 208/240 V models - 400 V for 480V models). Select % or volts
with parameter F 7107 /.

The average of the 3 phases of line to line output voltages displayed either in volts or as a percentage

F /oo
Motor voltage of the drive's rated output voltage (200 V for 208/240 V models - 400 V for 480 V models). Select % or
volts with parameter F 70 /.
11l ON: 1 » The bar representing VIA is displayed only if
OFF: PR F 109 =1or2
Logic input map via “F
N
RES
o | ON:/
OFF:, o o
Relay output map [
FL j \ RY-RC
0. g | Driveruntime Cumulative drive run time. 0.01 = 1 hour. 1.00 = 100 hours
1/0 Map

In both the monitoring mode and the fault history, it is possible to view the state of the logic inputs and the relay outputs. See previous tables
on pages 16 and 18.

Logic Input Map

ON: !/ ‘ L

OFF: « /
via - \\_— F
R
RES

The ON or OFF status of each logic input is displayed in bits. VIA is included in this display if parameter ~ /[ 5 is set to either 1 or 2.

Relay Output Map

ON: ¢
OFF:, o o

L\
FL j \ RY-RC
The ON or OFF status of each relay output is displayed in bits.
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Graphic display terminal

Run Mode

To access the Run mode, press the MODE key until the drive operating frequency, a fault code, or a pre-alarm code is displayed.
See Faults - Causes - Remedies beginning on page 118 for the fault and pre-alarm codes.

Changing the Display in Run Mode

Motor operating frequency is the default value displayed on the graphic terminal in Run mode. This displayed value can be changed by
setting parameter Default graphic display terminal Operational Value F 7 /[J. See page 94 for a list of the display choices.

The displayed value can be expressed as a percentage of the drive rating, or in amperes or volts, as appropriate for the value displayed.
The units can be changed by setting parameter Graphic display terminal (% or A/V Units) F 70 | (see page 94).

In addition, the resolution of the speed reference and output frequency displays can be adjusted by setting parameters Local Mode Speed
Reference Step Changes F 71 7 and Graphic display terminal Frequency Resolution F 717 & (see pages 55 and 94).

Programming Mode

Use this mode to program the drive.

To access the Programming mode, use the MODE key until the PRG indicator LED on the display is illuminated.
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Menu Structure

Menu Navigation

Menu navigation diagrams below and page 21 illustrate how to navigate through the programming menus and submenus.

~

Power
Up

ENT

—
To Bottom
- @ of List
e
b
= ®
Monitoring
Mode

Mode Key

ENT Key

@ UP/DOWN Key

Refer to diagram on
next page for:

@ Last Five Used Parameters
@ Frequently Used Parameters
@ Changes From Factory Setting
@ Additional Parameters

To Top
of List

021-87700210

NIC SEANAT {"
Sl S0

-



Menu Structure

Menu Navigation (continued)

@ History parameters

AUH

OLN

@ Quick menu

AUF

ENT
-«

—

*

®
l

*

*

* H

*

LL

HEAD

ED) >

AU1

)

ACC

dEC

D,

LL

UL

tHr

Fn

Pt

uL

uLu

END

@ User parameters

~
®

®
G0 _,

N

S
Q)

®

1. Pressing the UP key
searches the
parameter list
starting with the first
one changed.

2. Pressing the DOWN
key searches the
parameter list
starting with the last
one changed.

@ 3. The number of
parameters
displayed within the
L~ L/ menu

@ depends upon how
many have been

@ altered from their

factory settings.

4. When all the
changed parameters
have been displayed,
the display returns to

o1l
.

@ Extended parameters

S

D,

CHEN

)

To Bottom
of List

To Top
of List
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Menu Structure

Submenus

The ATV21 drive features 4 submenus (see diagram on page 21) that are designed to reduce the time and effort required to program
application parameters. Parameters can be modified within these submenus.

A U H: History Parameters

The A LI H submenu displays, in reverse chronological order, the last 5 parameters that have been changed from their factory settings. Each
time the A L/ H submenu is accessed, it searches for the latest parameters changed from their factory settings. If all parameters are at their
factory settings, no display is generated.

Parameter Lock ~ 71 [1 is not displayed in the A [/ H menu, even if its value has been changed (see page 43).

A U F: Quick Menu

The AL/ F submenu provides ready access to the ten basic parameters commonly used in programming the drive. In many cases,
programming the ATV21 drive is complete when these 10 parameters have been properly set (see chapter Quick Menu page 37).

L ~ U: User Parameters

The  ~ L/ submenu displays all parameters that have been changed from their factory settings. Each time the 5 ~ L/ submenu is accessed,
its content is refreshed with the latest list of parameters changed from their factory settings. If all parameters are at their factory setting, no
display is generated.

Parameters F ~ and F 4 701 — F 4 7 7 are not displayed in the i ~ [/ menu, even if their values have been changed.

F - --: Extended Parameters
The extended parameter submenu provides access to parameters used for special settings and applications.

Accessing and Changing Parameters

The diagram below illustrates how to access and change parameter values.

.
©
of
ENT s
| ACC 10.0

<« (BnT
3.0
! @SaveChange
Discard

I I
I I
I I
: Changes @ |

I
| <~ |
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Menu Structure

Parameters that cannot be changed while the drive is running

The table below lists the parameters that cannot be changed unless the drive is stopped (displaying 0.0 or OFF on the graphic display
terminal).

Parameter | Description Parameter | Description

AL Auto ramp adaptation F3lB Switching frequency control mode

ALH Macro programming FHO0O Auto tuning enable

cnod Remote mode start/stop control source FHY 15 Motor rated full load current

Frod Remote mode primary speed reference source FH 16 Motor no-load current

EYF Parameter reset FY 11 Motor rated speed

FH Maximum frequency F4H IH Frequency loop gain

wl Motor rated frequency FH 15 Frequency loop stability

ul o Motor rated voltage FY80 Magnetizing current coefficient

FE Motor control mode FHE I Line noise compensation filter

F 108 Always active logic function 1 FHECZ Line noise inhibitor filter

F o9 VIA input function (analog or logic selection) FHE T Line noise inhibitor gain

Fiig Always active logic function 2 FHEY Power supply adjustment gain

F ol F logic input function FHES Stall prevention control coefficient 1

Flig R logic input function FHEZ Stall prevention control coefficient 2

F i3 RES logic input function FHYY Motor adjustment coefficient

F 118 VIA logic input function FH395 Maximum voltage adjustment coefficient

F 130 RY-RC relay primary function FHYE Waveform switching adjustment coefficient

F 13z FL relay function FEOI Motor current limit

F 131 RY-RC relay secondary function FEO3 External fault stop mode

F 139 RY-RC relay function logic selection FEOS Output phase failure detection mode

F 110 Motor 2 rated frequency FEOH Input phase failure detection mode

F 111 Motor 2 rated voltage FE 13 Output short-circuit detection mode

F3oo Switching frequency level FEZE Overvoltage fault operation level

F3aoi Catch on the fly FEZT Undervoltage fault operation mode

e E Auto fault reset F130 Disabling of graphic display terminal local/remote
key

F3ge Coast to stop on loss of input power Fg 10 Il::/;rranent magnet motor step-out detection current

F3Oos Overvoltage fault protection Fa i Permanent magnet motor step-out detection time

Supply voltage correction and motor voltage
limitation

Permanent magnet motor high-speed torque
adjustment coefficient

w
C

Il Motor rotation direction command

T
[SN]
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Common control schemes

2-wire control

—%©

Wire the logic inputs as indicated in the above
Set switch SW4 to source.

POb-=

<%

= N

PO~ PAF

Sw4
SOURCE

PLC H

SINK

PP VIA VIB CC
o—o o—00

figure.

S

PCI~

FM  VIA

Program common parameters of ATV21 (see Quick Start page 37).
Program specific parameters for 2-wire control as indicated in the following table:

Run forward
Run reverse

Parameter Page Setting Factory value
L 1 0d (remote mode start/stop control) 54 0 (control terminal logic inputs) 0
F | I I (Flogic input function) 80 2 (forward run command)
F 1 12 (R logic input function) 80 3 (reverse run command) 6
Note: F111 and F112 must not be switched simultaneously or the drive will go at 0 speed.
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Common control schemes

3-wire control

Sw4
SOURCE

PLC H

SINK

%O @

PP VIA VIB CC
o0—o0 o0—o0

H Start forward
Stop

Start reverse

1. Wire the logic inputs as indicated in the above figure.
2. Set switch SW4 to source.
3. Program common parameters of ATV21 (see Quick Start page 37).
4. Program specific parameters for 3-wire control as indicated in the following table:
Parameter Page Setting Factory value
L 10d (remote mode start/stop control) 54 0 (control terminal logic inputs) 0
F | | | (Flogic input function) 80 2 (start forward - 3 wire control) 2
F 1 12 (R logic input function) 80 49 (stop input - 3 wire control) 6
F 1 1 3 (RES logic input function) 80 3 (start reverse - 3 wire control) 10
3 wire control timing diagram:
Output frequency
Forward run
g\ \ [/
¢ / \1/
Reverse run
R - Stop SE'F
F - Forward start | .
RES - Reverse start 1 I SL\'F
ON
Line power OFF
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Common control schemes

External speed control potentiometer
PARN

PO~ PA+ PCI—

SW4
SOURCE
PLC H
SINK FM  VIA
—e (AN
G e; | |
— SW3
PP VIA VIB CC
O—0: Oo—C

2.2to 10 kOhm - 1/4 Watt

1. Wire the analog input as indicated in the above figure.
2. Set switch SW3 to V (voltage).
3. Program common parameters of ATV21 (see Quick Start page 37).
4. Program specific parameters for external speed control potentiometer as indicated in the following table:
Parameter Page Setting Factory value
F 10 d (remote mode primary speed reference source) 54 1 (VIA) 1
F 109 (VIA input function - analog or logic selection) 80 0 (Analog input)
F 200 (auto/manual speed reference switching) 83 0 (Enabled) 0

4-20 mA speed control
PARS

PO~ PA+ PCl~

Sw4
SOURCE

P240
PLC H PLCO
SINK FM VIA
[,
9 | !
p— SwW3

PP VIA VIB CC
o—0 o—0

4-20 mA Current signal

1. Wire the analog input as indicated in the above figure.
2. Set switch SW3 to | (current).
3. Program common parameters of ATV21 (see Quick Start page 37).
4. Program specific parameters for 4-20 mA speed control as indicated in the following table:
Parameter Page Setting Factory value
F 10 d (remote mode primary speed reference source) 54 1 (VIA) 1
F 109 (VIA input function - analog or logic selection) 80 0 (Analog input) 0
F 2 00 (auto/manual speed reference switching) 83 0 (Enabled) 0
F 20 I (VIA speed reference level 1) 81 20 % 0 %
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Common control schemes

Preset speeds (up to seven)

A

9O

PP VIA VIB CC
O O O O

" N4

PO~ PA/+

PCI~

1. Wire the logic and analog inputs as indicated in the above figure.
2. Set switch SW4 to source.
3. Program common parameters of ATV21 (see Quick Start page 37).
4. Program specific parameters for preset speed as indicated in the following table:
Parameter Page Setting Factory value
F 109 (VIA input function - analog or logic selection) 80 2 (logic input - source) 0
F 1 | I (Flogic input function) 80 2 (forward run command) 2
F I 12 (R logic input function) 80 6 (preset speed command input 1)
F I 13 (RES logic input function) 80 7 (preset speed command input 2) 10
F 1 18 (VIA logic input function) 80 8 (preset speed command input 3) 7
Example of 7-step preset speed operation:
Output
frequency A B
(Hz) 5-c
5r3
G4
5-5
A
]
0 » Time (sec)
ON
Fooo— L OFF
ON
R — OFF
ON
RES L OFF
ON
VIA L OFF

See page 90 for additionnal information.
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Common control schemes

Serial communication

RES ¢
FM O
CCo

SW4
SOURCE P240
PLC g PLCO

SINK FM  VIA

%O [:::]

PP VIA VIB CC
o0—o0 o—o0

1. For Modbus serial communication, plug the network cable into RJ45 connector on the main control board.
2. Program common parameters of ATV21 (see Quick Start page 37).
3. Program specific parameters for serial communication as indicated in the following table:

Parameter Page Setting Factory value
L 1 0d (remote mode start/stop control) 54 2 (serial communication) 0
F 10 d (remote mode primary speed reference source) 54 4 (serial communication) 1
Forced local
AR

PO~ PA/* PCI-

Forced

FM o ocal
swa4 CCq oca
SOURCE P24&
PLC H PLCQ
SINK FM VIA
1 N ¥
—%® 00
= PP VIA VIB CC
1. Wire the logic input as indicated in the above figure.
2. Set switch SW4 to source.
3. Program common parameters of ATV21 (see Quick Start page 37).
4. Program specific parameter for forced local as indicated in the following table:
Parameter Page Setting Factory value
F 1 1 3 (RES logic input function) 80 48 (forced local) 10
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Common control schemes

PID control

-

PO~ PAIX PCI

Feedback
transmitter

Sw4 '
SOURCE p24d
PLC E PLCQ
SINK FM  VIA
1. 1.
—9e puink
pu— SW3
- PP VIB CC VIA
O O O O

Setpoint 0 - 10 V [

Feedback mA or voltage signal

Wire analog inputs as indicated in the above figure.

2. Set switch SW4 to source.
3. If the feedback is a milliamp signal, set switch SW3 to the | (current) position. If the feedback is a voltage signal, set switch SW3 to the
V (voltage) position.
4. Program common parameters of ATV21 (see Quick Start page 37).
5. Program specific parameters for PID control as indicated in the following table:
Parameter Page Setting Factory value
F 10 d (remote mode primary speed reference source) 54 2 (VIB) 1
F 109 (VIA input function - analog or logic selection) 80 0 (Analog input) 0
F 2 00 (auto/manual speed reference switching) 83 0 (Enabled) 0
F 36 0 (PID control enable) 86 1 (Enabled - feedback source is VIA) 0
F 35 9 (PID control waiting time) 87 Os
F 3 E 2 (PID proportionnal gain) 86 0.30 %
F 36 3 (PID integral gain) 86 0.20
F 3 E & (PID derivative gain) 87 0.00
In accordance with the application
F 3 80 (Pl regulator reversal direction correction) 87 0
F 39 | (Stop on LL hysteresis) 87 0.2 Hz
F 3592 (Pl wake up threshold on Pl error) 87 0.0 Hz
F 359 3 (Pl wake up threshold on PI feedback error) 87 0.0 Hz
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Drive Operation

Local and Remote Modes of Operation

Overview

The ATV21 drive has two modes of operation, local and remote.
In local mode, the ATV21 drive can be operated only from the graphic display terminal:

» Use the RUN and STOP keys for command control
* Use the UP and DOWN keys for speed control

In remote mode, the ATV21 drive is operated from a combination of the command and speed reference sources defined by programming
parameters Remote Mode Primary Speed Reference Source F /7[1 4 and Remote Mode Start/Stop Control L 711 d (see page 54).

Command Sources

The command source (L /7 [1 &) choices are:

» External signals to the control terminal logic inputs F, R, RES and VIA
» Serial communication control (Modbus®, Metasys® N2, Apogee® FLN, BACnet, or LonWorks®)
» Graphic display terminal RUN and STOP keys

Speed Reference Sources
The speed reference source (F /717 ) choices are:

» External signals to the control terminal analog inputs VIA or VIB

* (4-20 mA, 0-10 Vdc),

» External signals to the control terminal logic inputs assigned to

» +/- Speed

» Serial communication control (Modbus®, Metasys® N2, Apogee® FLN, BACnet, or LonWorks®)
» graphic display terminal UP and DOWN keys

Changes to parameters F /101 & and L 1[1 & can only be made when the drive is stopped.
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Drive Operation

Command Mode Selection and Priorities

The diagram below illustrates the control inputs and selection logic which determine the source of the drive's start/stop and speed reference
commands.

Command and Reference Switching

Commands
o

/
Lhiud

Graphic display
terminal
local/remote key

Logic input

Logic inputs function = 48

Graphic display terminal

Serial communication

Run/forward

Serial communication
Run/reverse

graphic
| display
terminal

Logic input function = 38 References |
or FNod
VIA —i— Parameter F 200 =1 ToEe |
[ ]
VIB —

|

Graphic
display
terminal

Speed reference

Serial communication Graphic

reE display
l terminal |
+/- Speed —

VIA

VIB .
Graphic
display —
terminal

Serial communication — -

+/- Speed 4| |—

Parameters [ 1 < and F 1 o are the first layers of logic used by the drive to determine its command (L /7 J &) and speed reference
(F 11 d) source.

Remote Mode Secondary Speed Reference Source F 2 [ 7 is a secondary speed reference source that may override the source selected
by F 1101 4 (see page 56).
The speed reference source identified by ~ = [J 7 takes control if either:
* Alogic input assigned to function 38 (frequency reference source switching) is enabled, or
» Parameter Auto/Manual Speed Reference Switching + & [J [J is setto 1 and the drive's output frequency is equal to or less than 1 Hz
(see page 83).

If a serial communication link is established, it can take control of the ATV21 drive, overriding inputs identified by £ /7014, F 11014, and
F 20 7. Controlis restoredto [ /7104, F 1 0d,and F 20 7 only if:

» The serial communication link relinquishes control, or

» Alogic input assigned to function 48 (forced local) is enabled.

The final layer of logic used by the drive to determine its command source is the LOC/REM key on the graphic display terminal.

When the drive is set to local mode (by pressing the LOC/REM key, lighting the local mode LED), the drive responds only to commands
from the graphic display terminal.
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Drive Operation

Selecting Local or Remote Mode

UNINTENDED EQUIPMENT OPERATION

* Know the state of the frequency and run commands from the remote source before exiting the local mode.

* Uponentering the remote mode, the drive will respond to the most recent command from the remote source, even if it was
received before entering or while in the local mode.

Failure to follow these instructions will result in death or serious injury

Switching between local and remote mode is achieved with the LOC/REM key in the drive’s graphic display terminal.

The LOC/REM key can be disabled by setting parameter Disabling of graphic display terminal Local/Remote Key F 737 to 1
(see page 58).

When parameter Bumpless Transfer From Remote To Local Control F & 9 5 is set to 1 (factory setting), a bumpless tranfer of motor
operation is achieved when switching from remote to local mode (see page 55).

For example, if the bumpless transfert feature is active and if the motor is running at full speed with the drive in remote mode, the motor will
still run at full speed after the drive is transferred to local mode.

Conversely, when switching from local to remote mode, the run and speed command is not transferred to the remote mode. Upon entering
the remote mode, the drive will operate on the run and speed command set by the remote source even if it was received before entering or

while in the local mode.
The diagram below is an example timing diagram.

Switching Between Local and Remote Mode

Remote mode

Local mode

>
ON
&) o

VA
1 v
Output Frequency ‘

Local Run Commande

R te Run C d —,_‘_|—
emote Run Commanae ON

Run Status

OFF | %
|

Remote mode

Local mode

>

1

|

Key ON )i
OFF

Output Frequency

Local Run Commande —l

L — Set frequency
g at remote mode
|

|

|

Remote Run Commande —

Run Status ON—|_

OFF

The remote run command and
frequency command are transferred
to the local mode when the
LOC/REM key is pressed.

In this example, the run command
and frequency command from

the remote mode are copied to
the local mode, and the motor
continues to run.

When switching from the local
mode to the remote mode, the run
command and frequency
command are determined by

the setting in the remote mode.

In this example, when the
LOC/REM button is pressed, the
motor in started.

This is due to the application of a
remote run command when

the drive exits the local mode and
enters the remote mode.
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Drive Operation

Local Mode
When the ATV21 drive is in local mode, the LED above the LOC/REM key is illuminated.

Starting and Stopping the Motor in Local Mode
Start and stop the motor with the RUN and STOP keys on the graphic display terminal.

The setting of parameter Local Mode Motor Stop Type F 7.7 | determines how the motor stops when the drive is in local mode
(see page 55):
« If F 72 Iis setto 0 (factory setting), the motor will stop on a ramp, based on the time value set in parameter
o E [ (deceleration time 1) or parameter F 5 [J | (deceleration time 2).
« If F 72 Iissetto1, power will be removed from the motor when the STOP key is pressed, allowing the motor to coast to a stop with
the ramp-down time determined by inertia and friction.

Use of the RUN and STOP keys in local mode can be disabled using parameter Disabling of graphic display terminal RUN and STOP Keys
in Local Mode F 73 3 (see page 58).

Adjusting Motor Speed in Local Mode

Set the motor speed using the UP and DOWN keys on the graphic display terminal. Motor speed can be adjusted while the drive is
operating.

Normally, motor frequency changes by 0.1 Hz each time the UP or DOWN key is pressed. This rate of speed change can be altered by
entering a new frequency step change into parameter Local Mode Speed Reference Step Changes F 7/ 7 (see page 55).

If the ENT key is pressed after the motor speed has been adjusted, that speed setpoint value will be entered into parameter ~ [ . The next
time the drive is started in the local mode, it will accelerate the motor directly to the speed setpoint memorized by Local Mode Speed
Reference F [ (see page 54).

Selecting Motor Rotation Direction in Local Mode

Motor rotation direction is set by parameter Local Mode Motor Rotation Direction Command F ~ (see page 54). The four selections are:
» 0: Forward only (factory setting)
* 1: Reverse only
» 2: Forward, with reverse selectable from the graphic display terminal (1)
» 3: Reverse, with forward selectable from the graphic display terminal (1)
(1)If F ~ is set to either 2 or 3, motor rotation can be set to forward by pressing the UP key while holding the ENT key. Reverse can be set
by pressing the DOWN key while holding the ENT key.

Motor rotation is indicated on the graphic display terminal as ~ ~ - F for forward and as ~ ~ - ~ for reverse.
The ability to run in the Forward or Reverse direction can be set with parameter Motor Rotation Direction Command F 7 | | (see page 57).

Resetting drive Faults in Local Mode

Itis not possible to clear a drive fault if the cause of the fault persists. Be sure to diagnose and rectify the cause of the fault before attempting
a drive reset.

With the STOP Key

To clear a drive fault in local mode:

1. Press the STOP key. See Automatically Resettable Faults on page 97 for a list of faults that can be reset with the STOP key. If it is
possible to reset the drive, the graphic display terminal will display £ L ~.

2. To clear the fault, press the STOP key a second time.

3. Ifthe cause of the fault is still present, the L L ~ display will not appear. Diagnose and solve the problem before attempting to reset the
drive.

Use of the STOP key as a fault reset can be set with parameter Disabling of graphic display terminal Fault Reset Function F 735
(see page 58).
Inthe eventofan L [ or [1L & fault, the following time periods must pass before a fault reset is possible:
e [JL |/ (drive overload)—about 30 seconds after the occurrence of the fault
» [JL £ (motor overload)—about 120 seconds after the occurrence of
the fault

By Cycling Line Power
A drive fault can also be reset by removing and restoring line power. Ensure that the cause of the fault is no longer present and leave power

removed long enough for all of the LEDs on the face of the drive to extinguish.

Cycling power to clear a fault can cause the fault history to be lost. Refer to parameter ~ & [J Z on page 100 for Drive Fault Memory options.
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Drive Operation

Logic Input Functions Active in Local Mode

The logic input functions listed in the table below are active, even if [ /717 is set to 1 (graphic display terminal control). See table on
page 67 for logic input function settings.

Logic Input o
Function No. Description
1
Run permissive
54
10
Fault reset
55
11
External Fault
45
16 Combination of run permissive and fault reset
38 Frequency reference source switching
41
42
+/- Speed
43
44
46
e External overheating fault input
51 Clear accumulated power consumption display
52 Fire-mode drive operation
53 Forced-mode drive operation
62 Holding of RY-RC relay output
64 Cancellation of last graphic display terminal command

Remote Mode
When the ATV21 drive is in the remote mode, the LOC/REM LED is off.

Starting and Stopping the Motor in Remote Mode
The diagram on page 31 illustrates the start/stop command source when the drive is in remote mode.

With Logic Input Terminals

Use the logic input terminals F, R, RES, or VIA to start the drive if:
» Parameter [ /10 d is set to O (factory setting), and
» Serial communication control has not been established.

With the graphic display terminal

The drive responds to commands from the graphic display terminal, just as in local mode, if:
e Parameter [ [1[] 4 is setto 1, and
» Serial communication control has not been established.

With Serial Communication
The drive responds to commands sent over the serial communication link (Modbus®, Metasys® N2, Apogee® FLN, BACnet or LonWorks®)
if parameter [ 1] o is set to 2.

With the graphic display terminal STOP Key

The graphic display terminal STOP key is active when the drive is in remote mode. Pressing the STOP key causes the drive to stop
according to the setting of parameters - 50 3, F 50 4,and F Z 5 | (see page 93 and page 66) . After the drive has come to a stop, the
graphic display terminal displays £ and the fault relay is activated.
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Drive Operation

Adjusting the Motor Speed in Remote Mode
The diagram on page 31 illustrates the speed reference source when the drive is in remote mode.

By Analog Input VIA
A 0—-10 Vdc or 4-20 mA signal connected to VIA and CC can be used to adjust the motor speed if:
» Parameter F 1] d is set to 1 (factory setting).
» Alternate speed reference source parameter Remote Mode Secondary Speed Reference Source F 2 (7 7 has not been enabled
(see page 56).
 Serial communication control has not been established.

l
-
-

The analog signal type depends on the setting of switch SW3 and parameters - /04, F &0 I-F 204,and F

By Analog Input VIB

A 0-10 Vdc signal connected to VIB and CC can be used to adjust the motor speed if:
» Parameter ~ 71 4 is set to 2.
» Alternate speed reference source parameter ~ 2 [/ 7 has not been enabled.
 Serial communication control has not been established.

The control that VIB has over motor speed depends on the setting of parameters + & [ 0—-F 2 [ 3, FH T7—-FH4 73

Q

>

o
!
o
T
.

By graphic display terminal Control

graphic display terminal control of the motor speed is enabled, if:
» Parameter F /10 d is set to 3.
» Alternate speed reference source parameter ~ 7 [J 7 has not been enabled.
+ Serial communication control has not been established.

By Serial Communication Control

Serial communication control (Modbus, Metasys N2, Apogee FLN, BACnet or LonWorks) of the motor speed is enabled, if:
» Parameter ~ 1 4 is set to 4.
» Alternate speed reference source parameter ~ 2 [/ 7 has not been enabled.

By +/- Motor Speed Control

+/- Motor speed control is enabled, if:
» Parameter ~ 71 4 is set to 5.
» Alternate speed reference source parameter ~ 7 [/ 7 has not been enabled.
 Serial communication control has not been established.

Selecting Motor Rotation Direction in Remote Mode
The diagram on page 31 illustrates the motor rotation command source when the drive is in remote mode.

With Logic Input Terminals

Use the logic input terminals F, R, RES, or VIA to select motor rotation direction if:
» Parameter L 71 4 is set to O (factory setting).
» Serial communication control has not been established .

With the graphic display terminal

Motor rotation direction can be set by pressing the graphic display terminal UP and ENT keys if:
» Parameter L /710 4 is setto 1.
» Serial communication control has not been established.
» Parameter F r~ is set to either 2 or 3.

With Serial Communication
The drive responds to commands sent over the serial communication link (Modbus, Metasys N2, Apogee FLN, BACnet or LonWorks) if

Parameter [ /111 - is set to 2.
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Drive Operation

Resetting drive Faults in Remote Mode
The diagram on page 31 illustrates the fault reset command source when the drive is in remote mode.

Itis not possible to clear a drive fault if the cause of the fault persists. Be sure to diagnose and rectify the cause of the fault before attempting
to reset the drive.
See Automatically Resettable Faults on page 97 for a list of faults that can be reset in remote mode.

With the Logic Input Terminals
Use the logic input terminals F, R, RES, or VIA to reset a drive fault if:

» Parameter [ /10 o is set to O (factory setting), and
» Serial communication control has not been established.

With the graphic display terminal
The STOP key can be used to clear a drive fault if:

e Parameter [ [1[] 4 is setto 1, and
» Serial communication control has not been established.

To clear a drive fault in graphic display terminal mode, press the STOP key. If it is possible to reset the drive, the graphic display terminal
will display L L ~. To clear the fault, press the STOP key a second time.

If the cause of the fault is still present, the L L ~ display will not appear. Diagnose and solve the problem before attempting to reset the drive.
The use of the STOP key as a fault reset can be disabled by setting parameter ~ 7 75 to 1.

With Serial Communication

A drive fault can be reset over the serial communication link (Modbus, Metasys N2, Apogee FLN, BACnet or LonWorks) if parameter

C 104 is setto 2.

Inthe eventofan L [ or [JL 2 fault, the following time periods must pass before a fault reset is possible:

-
° /

L | (drive overload) - about 30 seconds after the occurrence of the fault.
L £ (motor overload) - about 120 seconds after the occurrence of the fault.

[}

By Cycling Line Power
A drive fault can also be reset by removing and restoring line power. Ensure that the cause of the fault is no longer present and leave power
removed long enough for all of the LEDs on the face of the drive to go out.

Cycling power to clear a fault can cause the fault history to be lost. Refer to parameter ~ 5 [J = on page 100 for drive fault memory options.
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Quick Start

Quick menu AL F

The A U F submenu provides ready access to the ten basic parameters commonly used in programming the drive.
In many cases, programming the ATV21 drive is complete when these 10 parameters and motor parameters have been properly set.

Code

| Name/Description Adjustment range Factory setting

AU I

-

1 Auto Ramp Adaptation - 1

O Disabled
O Enabled - Acceleration Time 1 A L L and Deceleration Time 1 4 E L (see page 60)
O Enabled (AL L only)

If parameter A L/ | is set to 1 or 2, the drive will monitor its own loading level and optimize the acceleration and
deceleration ramps. The acceleration and deceleration (H L/ | = 1 only) rates will be automatically adjusted
between 1/8 to 8 times the settings of A L [ and - £ [, depending on the drive’s current rating and the load level
on the motor. AL L and & £ L should be appropriately set for an average load in the application. If the load on
the motor increases rapidly during ramp up or ramp down, the auto ramp adaptation feature may not prevent the
drive from experiencing an overcurrent or overvoltage fault.

If the application requires a consistent acceleration and deceleration time, set A [/ /to0,andset A [ [ and o £ [
manually as needed. The manual acceleration and deceleration times can still be overridden by the Motor Current

Limit F & O ! (see page 47) and Overvoltage Fault Protection F 3 [ 5 (see page 101) and Overvoltage Fault
Operation Level F & 2 5 (see page 101) functions.

ACC

1 Acceleration Time 1 0.0 to 3200 seconds | According to drive

model
(see table page 128).

The setting of parameter A L L determines the slope of the acceleration ramp and the time it takes for the output
frequency of the drive to increase from 0 Hz to the setting of Maximum Frequency F H (see page 59).

If parameter Auto Ramp Adaptation A L/ | (see page 64) is set to 1 or 2, the acceleration ramp may be increased
or decreased from the setting of A L, depending on the amount of load on the motor during ramp up.

If two different acceleration rates are needed, see parameter Acceleration Time 2 F 5 [J [J on page 61.

Output frequency (Hﬂ
......

Time (Sec)

dELC

1 Deceleration Time 1 0.0 to 3200 seconds | According to drive

model
(see table page 128).

The setting of parameter - £ [ determines the slope of the deceleration ramp and the time it takes for the output
frequency of the drive to decrease from the setting of Maximum Frequency F H to 0 Hz.

If parameter Auto Ramp Adaptation A L/ [ is setto 1 or 2, the deceleration ramp may be increased or decreased
from the setting of & £ [, depending on the amount of load on the motor during ramp down. See diagram above.

If two different deceleration rates are needed, see parameter Deceleration Time 2 F 5 [J | on page 61.
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Quick Start

Code | Name/Description Adjustment range Factory setting

L L d Low Speed 0.0to /L Hz 0.0 Hz
Parameter L L sets the minimum frequency that can be commanded to the drive by the local or remote speed
reference source.
See diagram above.

uL 1 High Speed 0.5to F H Hz 50.0 Hz
Parameter L/ L sets the maximum frequency that can be commanded to the drive by the local or remote speed
reference source.
The top end of its range is limited by the setting of Maximum frequency F H. See diagram above.

- 0,
EHr O Motor Rated Current Overload Setting IWie 10U etz | 5 %
drive’s output current
rating

Set parameter £ H ~ to the motor’s rated current as indicated on the motor nameplate for the selected operating
voltage.
If parameter % or A/V Units F 70 | is setto 1 (see page 94), parameter £ H ~ will be adjusted in amperes.
If parameter % or A/V Units F 711 [ is setto 0, parameter = H ~ will be adjusted in percentage. In this case, divide
the motor rated current by the drive rated current (as listed on its nameplate) and set parameter £ H ~ to the
resulting percentage.
The setting of parameter Switching Frequency Level F 7 [J [] does not change the drive’s rated current for the
sake of this calculation (see page 64).

Fn d Analog Output Scaling -
Parameter F /7 is used to match the FN terminal output signal with the input requirements of the attached panel
meter by adjusting the slope and bias of the analog output signal. Before adjusting ~ /7, set ~ /15 L to either 15
or 17. As you adjust the value of F /7, monitor the display on the attached panel meter. When the meter display
reaches 100%, press the ENT key on the drive graphic display terminal. The drive will flash between F /7 and the
adjusted value, indicating that the adjustment has been saved.
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Quick Start

Code | Name/Description Factory setting
PE 1 Motor Control Mode 1
o O Constant V/Hz
Use constant V/Hz mode for loads that require the same torque at low speeds as at rated speeds. Low speed
torque can be adjusted manually by setting parameter Motor Voltage Boost . & (see page 47).
Motor Rated Voltage
S
[0}
8
G
>
2
Motor Voltage Boost 8
[wb] I
0

: » Output Frequency (Hz)
Motor Rated Frequency

/ O Variable torque

Use variable torque mode for loads such as centrifugal fans and pumps whose torque requirements increase as

a square of the increase in motor speed. Low speed torque can be adjusted manually by setting parameter Motor
Voltage Boost & (see page 47).

Motor Rated Voltage

g

Y

(o]

ko]

o

>

5

g

Motor Voltage Boost 3

ub I
0 . » Output Frequency (Hz)
Motor Rated Frequency
c O Constant V/Hz with automatic torque boost (1)

See the diagram on page 44.

This mode is similar to the constant V/Hz mode (for loads that require the same torque at low speeds as at rated
speeds), except it automatically increases motor voltage and torque to compensate for increases in load.

3 O Sensorless vector control (1)

Use sensorless vector control mode to increase torque at motor speeds below 3 Hz or to improve speed regulation
(0.5 to 1%).

y O Energy saving

In energy savings mode, the ATV21 drive monitors motor loading and automatically modulates the voltage applied
to the motor to optimize energy consumption.

If the ATV21 drive and the connected motor have the same power rating, and if the motor has a nominal 1800 rpm

rating, no motor auto-tuning is required to use this motor control mode. Otherwise, follow the steps outlined in
“Motor Tuning” on page 48.

5 O Reserved (DO NOT USE)
B O Reserved (DO NOT USE)

(1) See page 44 for more details.
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Quick Start

Code | Name/Description Adjustment range Factory setting
ul (1 Motor Rated Frequency 25.010200.0 Hz 50.0 Hz
Set parameter . L to the motor’s rated frequency as indicated on the motor nameplate.
i Itis possible to set the drive’s various motor control frequencies to 50 Hz by setting Parameter Reset £ 4 F
to 1, the 50 Hz reset. For more information, see page 41.
ulu d Motor Rated Voltage According to drive According to drive
rating rating

Set parameter . L . to the motor’s rated voltage as indicated on the motor nameplate.
ATV21eeeM3X: 50 to 330 V.

ATV21eeeN4: 50 to 660 V

i Drive output voltage cannot be set to exceed the input line voltage level.

Motor parameters

Configure the motor parameters and perform an auto-tuning (Auto Tuning Enable F 4 [ [J = 2, see page 49 for auto-tuning).
Code | Name/Description Adjustment range Factory setting
F4l15  Motor Rated Full Load Current 0.11t0200.0 A According to drive
model (1)

Set parameter ~ 4 | 5 to the motor rated full load current in amperes as indicated on the motor’'s nameplate.

FY 11 [ Motor Rated Speed 100 to 15,000 rpm According to drive
model (1)
Set parameter ~ < | 7 to the motor rated speed in rpm as indicated on the motor’'s nameplate.

Code | Name/Description Adjustment range Factory setting
F400 [ Auto Tuning Enable - 0

o O Disabled

/ O Enabled (2): parameter Auto Torque Boost F 4 7 & may need adjustment

c O Enabled (2): complete auto tuning

(1) See table page 128
(2)Parameter Auto Tuning Enable F 4 [1[1 is reset to “0” after the auto tuning is performed.
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Programming Parameters

Parameter Reset (£ 4 F)

Parameter Reset Options

The ATV21 drive offers three options to return parameters to their factory default settings:

» Factory reset: set parameter £ 4 F to 3
* 50 Hz reset: set parameter £ 4 F to 1
* 60 Hz reset: set parameter £ 4 F to 2

Code

| Name/Description Factory setting

EYF

[ Parameter Reset 0

O 50 Hz Parameter Reset
Setting parameter £ 4 F to a value of 1 will set specific parameters to values suitable for many 50 Hz (motor base
frequency) applications.

See Parameters whose values after a reset vary by reset type table on page 128 and table on page 130 for a list
of parameters that are affected by this reset action and their resultant values.

O 60 Hz Parameter Reset

Setting parameter £ 4 F to 2 sets specific parameters to values suitable for many 60 Hz (motor base frequency)
applications. See table "Parameters whose values after a reset vary by reset type" on page 128 and table
"Parameters whose values after a reset are drive model dependant but DO NOT vary by reset type" on page 129
for a list of parameters that are affected by this reset action and their resultant values.

O Factory Reset

Setting parameter - 4 F to 3 resets most parameters to their factory settings. See tables on pages 123 to 131 for
a listing of the values that will be copied into the drive by this factory reset action:

- Parameters whose values after a reset DO NOT vary by reset type (on page 123).
- Parameters whose values after a reset vary by reset type (on page 128).

- Parameters whose values after a reset are drive model dependant but DO NOT vary reset type (on page 129).

- Parameters whose values after a reset are drive model and reset type dependant (on page 130).
- Parameters whose values do not change if a reset is performed (on page 131).

A factory reset will also clear the fault history.

O Fault History Reset

Setting parameter £ 4 F to 4 resets the fault history. As soon as the fault history is reset, parameter - 4
resumes its default value of 0.

O Elapsed Motor Run Time Reset

Setting parameter £ 4 F to 5 resets the elapsed motor run time clock. As soon as the elapsed motor run time clock
is reset, parameter £ 4 F resumes its default value of 0.

O Resetof £ £ 5 F Fault

Setting parameter £ 4 F to 6 resets a £ £ 4 F fault. As soon as the £ £ 4 F fault is reset, parameter £ 4 F
resumes its default value of 0.

O Save User-defined Settings

The drive parameter settings can be stored into memory into the drive as a custom parameter set.

Set parameter ~ 4 ' to 7 to save the current drive parameter settings to memory

O Recall User-defined Settings

The drive parameter settings can be reloaded into the drive as a custom parameter set.

Set parameter ~ 4 F to 8 to reload into the drive the parameter settings last saved by setting £ 5 F to 7

O Elapsed Drive Run Time Reset

Setting parameter £ 4 F to 9 resets the elapsed drive run time clock. As soon as the elapsed motor run time clock
is reset, parameter £ 4 F resumes its default value of 0.
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Programming Parameters

Macro Programming (A LI H)

The ATV21 drive can be configured for four common control schemes by setting parameter AU4:

I Code | Name/Description Factory setting
AUH (1 Macro Programming (1) 0
o o Factory setting

- Command reference: logic inputs (L /7 7 4 = 0). See Remote Mode Start/Stop Control page 54.
- Speed reference: analog input VIA=0-10V or 0-20 mA (F 104 =1, F 20 | =0). See Remote Mode
Primary Speed Reference Source F /110 < page 54 and Analog Input Speed Reference page 81.
- F:runforward (F / | | =2). See F Logic Input Function page 80.
R: preset speed 1 (F / = 6). See R Logic Input Function page 80.
/ 10). See RES Logic Input Function page 80.

=
=

- RES: faultreset (F / /3 =
- Drive ready for operation (~F / /0 =1). See Always Active Logic Function 2 page 89.
/ O Run permissive

- Command reference: logic inputs (L /7 7 4 = 0). See Remote Mode Start/Stop Control page 54.

- Speed reference: analog input VIA = 0-10 V or 0-20 mA (F /710 4 = 1). See Remote Mode Primary Speed
Reference Source page 54.

- F:runforward (F / | | =2). See F Logic Input Function page 80.

- R:run permissive (F |/ /2 =1). See R Logic Input Function page 80.

- RES: faultreset (F / /3 =10). See RES Logic Input Function page 80.

c O 3-wire control:

- Command reference: logic inputs (L /7] o = 0). See Remote Mode Start/Stop Control page 54.

- Speed reference: analog input VIA = 0-10 V or 0-20 mA (F /71 4 = 1). See Remote Mode Primary Speed
Reference Source page 54.

- F:runforward (F / / | =2). See F Logic Input Function page 80.

- R:stopramp (F | |2 =49). See R Logic Input Function page 80.

- RES: faultreset (F / / 7 =10). See RES Logic Input Function page 80.
3 O +/- Speed:

- Command reference: logic inputs (L /7 7 4 = 0). See Remote Mode Start/Stop Control page 54.
- Speed reference: +/- Speed (F 10 4 =5). See Remote Mode Primary Speed Reference Source page 54.

- F:runforward (F / | | =2). See F Logic Input Function page 80.

- R:+ Speed (F !/ /2 =41). See R Logic Input Function page 80.

- RES: -Speed (F ! /3 =42). See RES Logic Input Function page 80.
H O 4-20 mA speed reference:

- Command reference: logic inputs (L /7] o = 0). See Remote Mode Start/Stop Control page 54.

- Speed reference: analog input VIA=4-20mA (F 104 =1, F 20 | =20). See Remote Mode Primary Speed
Reference Source page 54 and Analog Input Speed Reference page 81.

- F:runforward (F / / | =2). See F Logic Input Function page 80.

- R: preset speed 1 (F | /2 =6). See R Logic Input Function page 80.

- RES: faultreset (F / / 7 =10). See RES Logic Input Function page 80.

(1)When programming parameter A L/ 4, the graphic display terminal will display two numbers. The left number is the value last entered
into A L/ 4. The right number will always be 0. Use the UP/DOWN keys to change the right number to the desired value and press ENT.
Entering O into A L/ 4 has no effect on the drive. Programming 0 into A L/ 4/ will not return the seven parameters to their factory default
values.
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Programming Parameters

Parameter Lock (F 7010)

I Code | Name/Description Factory setting
FiOo0o 0 Parameter Lock 0

All parameters are unlocked and can be changed.
See table on page 23 for the parameters that cannot be changed while the drive is running.
Only parameter F 7/ [J can be changed.

Display of Submenu AUF (F 7 3 H)

I Code | Name/Description Factory setting

F138 (1 Display of Submenu AUF

0

The setting of this parameter determines whether the A L

F submenu, Quick Menu, will be displayed on the
graphic terminal (see page 22).

o e

- dISpIayed

A LI F not displayed.
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Motor Control Parameters

Motor Control Mode (F £)
Constant V/IHz Mode with AutomaticTorque Boost (F £ = 2)

Use parameter Auto Torque Boost F 4 [J 2 to adjust the amount of automatic torque boost (see page 53).

If the ATV21 drive and the connected motor have the same power rating, and if the motor has a nominal 1800 rpm rating, no motor
auto-tuning is required to use this motor control mode. Otherwise, follow the steps outlined in “Motor Tuning” on page 48.

Due to the feedback circuit used in this mode, it is possible for motor speed to oscillate. If this occurs, select the Constant V/Hz mode
(F E =0)and adjust torque boost manually with parameter . k.

=
9]
=
o
=
Py
o
2
@
Q
<
o
=
)
Q
]

£un 2| -Automatically
adjusts the
amount of

torque boost.

«—> Output Voltage (%)

o

»

Motor Rated Frequency Output Frequency (Hz)

Sensorless Vector Control Mode (F E = 3)

If the ATV21 drive and the connected motor have the same power rating, and if the motor has a nominal 1800 rpm rating, no motor
auto-tuning is required to use this motor control mode. Otherwise, follow the steps outlined in “Motor Tuning” on page 48.

Sensorless vector control mode is only for use in applications where:
- Each motor is powered by its own ATV21 drive (not for multi-motor applications).
- The motor has a power rating equal to that of the ATV21 drive, or no lower than one hp rating less.
- The motor has between two and eight poles (900 to 3600 rpm).

Sensorless vector control will not improve motor control above the motor’s rated speed.

Sensorless vector control is most effective if the motor leads are less than 30 m (100 ft) in length. If motor leads longer than 30 m (100 ft)
are required, perform an auto-tuning with the long motor leads included in the circuit. Motor torque may not be maximized at the motor’s
rated frequency due to voltage drop in the motor leads.

Connecting a load reactor or a motor protecting filter on the output of the ATV21 drive may reduce the torque generated by the motor in
sensorless vector control mode. Auto-tuning will most likely not be possible with a reactor or filter attached to the drive. Manual tuning will
be required.
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Motor Control Parameters

Code

| Name/Description

Factory setting

FE

(d Motor Control Mode 1

o Constant V/Hz

Use constant VV/Hz mode for loads that require the same torque at low speeds as at rated speeds. Low speed
torque can be adjusted manually by setting parameter Motor Voltage Boost . & (see page 47).

Motor Rated Voltage A

Motor Voltage Boost

o Output Voltage (%)

: » Output Frequency (Hz)
Motor Rated Frequency

O Variable torque

Use variable torque mode for loads such as centrifugal fans and pumps whose torque requirements increase as

a square of the increase in motor speed. Low speed torque can be adjusted manually by setting parameter Motor
Voltage Boost . & (see page 47).

Motor Rated Voltage

L ‘L L ;\?

Y

[o)}

8

o

>

=1

i

Motor Voltage Boost 3

I
0

: » Output Frequency (Hz)
Motor Rated Frequency

L

O Constant V/Hz with automatic torque boost
See the diagram on page 44.

This mode is similar to the constant V/Hz mode (for loads that require the same torque at low speeds as at rated
speeds), except it automatically increases motor voltage and torque to compensate for increases in load.

O Sensorless vector control

Use sensorless vector control mode to increase torque at motor speeds below 3 Hz or to improve speed regulation
(0.5 to 1%).

O Energy saving

In energy savings mode, the ATV21 drive monitors motor loading and automatically modulates the voltage applied
to the motor to optimize energy consumption.

If the ATV21 drive and the connected motor have the same power rating, and if the motor has a nominal 1800 rpm

rating, no motor auto-tuning is required to use this motor control mode. Otherwise, follow the steps outlined in
“Motor Tuning” on page 48.

O Reserved (DO NOT USE)
O Reserved (DO NOT USE)
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Motor Control Parameters

Other Motor Control Mode Parameters
The table below lists other parameters that may need to be adjusted, depending on the setting of parameter Motor Control Mode F £ .

Relationship Between F L setting and Other Motor Parameters

wl Motor rated frequency

wlow Motor rated voltage

wh Motor voltage boost

F 170 | Motor 2 rated frequency

F 17 1 | Motor 2 rated voltage

F 172 | Motor 2 voltage boost
F 400 | Auto-tuning

F 401 | Slipcompensation

F 402 | Auto torque boost

F4Y 15 Motor rated full load current

FHY 16 Motor no-load current
F 4 17 | Motor rated speed

F 4 [ H | Frequency loop gain

F 4 19 | Frequency loop stability

F Y HO | Magnetizing current coefficient

F 4 H5 | Stall prevention control coefficient 1

F 452 | Stall prevention control coefficient 2

F 44594 | Motor adjustment coefficient

F 44595 | Maximum voltage adjustment coefficient

Waveform switching adjustment
coefficient

O |O]O|O| 0| X| X|X|O|X|O|X| X| X|Ol0O|O|®|®|®
O |O]|O|O|O|X| X|X|O|X|O|X| X| X|XIX|X|®|®|®
O | O]O|O|O0|O0|0|O|®| 0| ®| X|O|X|X|X|X|®|®
O | OO0 O0|O0|0O|O|®| 0[®|® 0|0 X|X|X|X|®|®
O | O]O|O0|O0O|X|0O|0O|®|0[®|®| X|O|X|X|X|X|Q®|®

FHYE6

X: Not applicable for the Motor Control Mode F E setting
® : Be sure to set and adjust this parameter.
O: Adjust this parameter if necessary.
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Motor Control Parameters

Code | Name/Description Adjustment range Factory setting
ub 1 Motor Voltage Boost 0.0t0 30.0 % -

Low speed motor torque can be adjusted with parameter Motor Voltage Boost . & (see page 47) when parameter
Motor Control Mode F £ (see page 45) is set to 0 (Constant VV/Hz) or 1 (Variable Torque). See curves on page 44
for more information.
If nuisance overcurrent faults occur during starting, reducing the setting of parameter . 5 may help.

F&0 1 || Motor Current Limit 10t0 110% of the ) 110 %

drive’s output current
rating

Parameter F 5 [1 | can be adjusted to limit current during motoring or braking.

Display in Current Limit Mode:
When the drive goes into current limit mode, it will:
- Adjust the output frequency to limit the flow of motor current (down when motoring, up when braking).

- Display the letter C and the output frequency flashing, ex :

If parameter % or A/V Units F 70 | is setto 1 (see page 94), parameter F £ [J | will be adjusted in amperes. If
parameter ~ 77 | is setto 0, parameter ~ £ [J | will be adjusted as a percentage of the drive’s output rated
current as listed on its nameplate.

The setting of parameter Switching Frequency Level F 7 [J [J (see page 64) does not change the drive’s rated
current for the sake of this calculation.

Do not set parameter F £ [1 | below the no-load current rating of the motor. Otherwise, the drive will determine
that motor braking is taking place and will increase the frequency applied to the motor.
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Motor Control Parameters

Motor Tuning

Tuning the drive to specific motor values will optimize motor performance if parameter Motor Control Mode F £ (see page 45) is set to:
» 2 (constant V/Hz with automatic boost),

» 3 (sensorless vector control), or

4 (energy savings)

At a minimum, manually set parameters v L, oL u, F 4 15, F4 [&G,and F 4 [ 7.

Parameters - 40 [, F4 02, F4 IH,and F 4 |5 can be set manually or they can be set automatically using the auto tuning function,

parameter F 4[] [].

More precise motor control adjustments can be made with parameters - 7 7, F 450, FHH5, FH4597,and FH 594 - FH55.
Code | Name/Description Adjustment range Factory setting
ulu [ Motor Rated Voltage According to drive According to drive

rating (1) rating (1)

Set parameter . L . to the motor’s rated voltage as indicated on the motor nameplate.
ATV21eeeM3X: 50 to 330 V.

ATV21eeeN4: 50 to 660 V

i Drive output voltage cannot be set to exceed the input line voltage level.

ul [ Motor Rated Frequency 25.0 t0 200.0 Hz 50.0 Hz

Set parameter ., L to the motor’s rated frequency as indicated on the motor nameplate.

& Itis possible to set the drive’s various motor control frequencies to 50 Hz by setting Parameter Reset £ 4 F
to 1, the 50 Hz reset. For more information, see page 41.

EHr O Motor Rated Current Overload Setting IWie 10U etz | 00 %
drive’s output current
rating
Set parameter £ H ~ to the motor’s rated current as indicated on the motor nameplate for the selected operating
voltage.
If parameter % or A/V Units F 70 | is setto 1 (see page 94), parameter £ H ~ will be adjusted in amperes.
If parameter % or A/V Units F 711 [ is setto 0, parameter = H ~ will be adjusted in percentage. In this case, divide
the motor rated current by the drive rated current (as listed on its nameplate) and set parameter £ H ~ to the
resulting percentage.
The setting of parameter Switching Frequency Level F 7 [J [] does not change the drive’s rated current for the

sake of this calculation (see page 64).

FEOT J Motor Overload Time 10 to 2400 seconds 300 seconds
Parameter F £ [J 7 determines how long the drive will support a 150% motor overload before a fault occurs.
F4 15 [ Motor Rated Full Load Current 0.1t0200.0 A According to drive
model (1)
Set parameter ~ 4 /5 to the motor rated full load current in amperes as indicated on the motor’'s nameplate.
F4Y IR [ Motor No-load Current 10.0 to 100.0 % According to drive
model (1)
Set parameter ~ 4 /£ to the ratio of the motor’s no load current to its rated full load current.
F4 11 [ Motor Rated Speed 100 to 15,000 rpm According to drive
model (1)

Set parameter ~ 4 | 7 to the motor rated speed in rpm as indicated on the motor’'s nameplate.

(1) See table page 128
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Motor Control Parameters

Auto-tuning

Before performing an auto-tune, verify that:

» A motor is connected and any load-side disconnect is closed.
» The motor is completely stopped and de-energized.
» The motor should be cool (room temperature).
* There is only one motor connected to the drive.
» All of the motor leads that will be used in the final installation are included in the output circuit during the auto-tuning process.
» Motor leads are no longer than 30 m (100 ft). Motor leads longer than 30 m (100 ft) may result in reduced motor torque and less than
optimal motor control.
» No load reactors or filters are included in the motor circuit. Output reactors and filters may cause an auto-tuning error (£ £ ~ /) and
reduce effectiveness of sensorless vector control.
* The motor is not more than 1 hp size smaller than the drive.
* The motor has at least 2 and not more than 8 poles (900 to 3600 rpm).
» The motor does not have a high slip rating.
Auto tuning is performed upon the first start command after parameter Auto Tuning Enable F 4 [J[J (see page 49) is setto 1 or 2 and is
normally completed within 3 seconds. During the auto-tuning process, the graphic display terminal displays A £ ~ /.

During the auto-tuning process voltage is applied to the motor, although it barely rotates and produces very little torque.

During the auto-tuning process, the drive checks for an output phase loss regardless of the setting of parameter ~ 5 [7 5. An output phase
loss fault £ F H [J will abort the auto-tuning process.

. In this event, no results of the aborted auto-tuning will be saved in

If the auto-tuning process fails, the drive will display fault code £ £

]

i
!
li

the drive, and a manual tuning of parameters - 50 [, F 402, F4 I H,and F 4 |5 will be required.
Code | Name/Description Adjustment range Factory setting
F4O00 (J Auto Tuning Enable - 0
o o Disabled
/ O Enabled (1): parameter Auto Torque Boost F 4 7 & may need adjustment
c o Enabled (1): complete auto tuning

(1)Parameter Auto Tuning Enable F 4 [1[1 is reset to “0” after the auto tuning is performed.
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Motor Control Parameters

Expert parameters:

I Code | Name/Description Adjustment range Factory setting

F4B80 [ Magnetizing Current Coefficient 100 to 130 % 100 %
Use parameter F 4 A [J to fine tune motor torque during low-speed operation. To increase motor torque in the
low-speed operating range, increase the setting of parameter ~ 4 5 [J. However, only adjust parameter ~ 4 & [1 if
an auto tune does not yield sufficient low-speed torque. Increasing the setting of parameter ~ 4 5 [J may increase
the motor’s no-load current during low-speed operation. Do not set this parameter so that the motor’s no-load
current exceeds its rated operating current.

F4B5 O Stall Prevention Control Coefficient 1 10 to 250 0
Use parameter ~ 4 A 5 to adjust the drive’s response to large, sudden changes in load when the motor is operated
above its rated frequency. If a sudden change in load causes the motor to stall before the drive goes into current
limit, gradually reduce the setting of - 4 £ 5.

F432 || Q Stall Prevention Control Coefficient 2 50 to 150 100
Use parameter F 4 5 7 to adjust the drive’s response to a drop in the line supply voltage when the motor is
operated above its rated frequency. Such a drop in voltage often causes fluctuations in motor current or vibration
in the motor. To eliminate these disturbances, set parameter F 4 9 2 to a value between 80 and 90.
Note: Reducing the F 4 5 ' setting increases the motor running current level.

F434 (1 Motor Adjustment Coefficient - i
DO NOT ADJUST.

F4395 [ Maximum Voltage Adjustment Coefficient 90 to 120 % 104 %
|Use parameter ~ 4 5 5 to limit the drive’s maximum output voltage. Increasing this setting increases torque when
the motor is operated above its rated frequency, but may also cause motor vibration. Do not increase the value of
F 45 5 if motor vibrations occur.

FH9E 1 Waveform Switching Adjustment Coefficient 0.1to 14.0 kHz 14.0 kHz
|IAdjusting the value of parameter + 4 5 5 may reduce motor noise and vibration during PWM waveform frequency
shifts in the mid-speed operating range.
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Motor Control Parameters

Supply Voltage Correction and Motor Voltage Limitation (F 70 7)

The setting of parameter ~ 7 1 7 determines:

« If the drive’s voltage output will be corrected for fluctuations in the line supply voltage, or
« If the drive’s voltage output will be limited, despite increases in the line supply voltage.

The drive’s output voltage will not exceed the input supply voltage.

If parameter F 7 7 is set to 0 or 2, no corrections are made in the motor voltage gating process in response to fluctuations in supply
voltage. As a result, the V/Hz value of the output waveform to the motor will change in proportion to the input voltage. Conversely, if ~ 711 7
is set to 1 or 3, the V/Hz value of the output waveform will be held constant, despite changes in the supply voltage level.

If parameter F 31 7 is set to 0 or 1, output motor voltage will be limited to the value set by parameter Motor Rated Voltage L wu
(see page 40), even if the input supply voltage rises. If 7 77 7 is set to 2 or 3, output motor voltage can rise above the level set by . L
if the input supply voltage rises above the motor rated voltage.

a7 7
Ll

If parameter F E is set to a value of 2, 3, 4, 5, or 6, the supply voltage is corrected, regardless of the setting of parameter F 7 7 7.

The diagrams below illustrate the impact of each setting of parameter F 7 7 7.

F307 =0 F307 =1
Supply Voltage uncorrected, Motor Voltage Limited Supply Voltage corrected, Motor Voltage Limited
A Input Volt
nput vollage A Input Voltage
ul u High High
Rated Voltage ¢ who ¢
(]
Low 8 Low
S
>
S
. (s} H
i > = :
0 .
Output ol 0 Output L >
Frequency Frequency -
F307 =2 F307=3
Supply Voltage uncorrected, Motor Voltage Unlimited Supply Voltage corrected, Motor Voltage Unlimited
A Input Voltage A Input Voltage
. x Input Voltage |- High High
Rated Voltage o i Low Low
©
5
>
S
o
=
0 = =
Output wl Output ul
Frequency Frequency
Code | Name/Description Factory setting

3

F3o1 1 Supply Voltage Correction and Motor Voltage Limitation

Supply voltage uncorrected — motor voltage limited
Supply voltage corrected — motor voltage limited
Supply voltage uncorrected — motor voltage unlimited
Supply voltage corrected — motor voltage unlimited

why O
Ooo0oano
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Motor Control Parameters

Motor 2 Control Parameters

T 17 =]
otoFr 11 =

Jand F

When logic inputs assigned to functions 39 or 40 are active, parameters ~ /
parameters.

5 are the active set of motor control

When motor 2 control parameters are active, only constant V/Hz Motor Control Mode (F £ = 0) is available (see page 45).

Code | Name/Description Adjustment range Factory setting
F 110 [ Motor 2 Rated Frequency 25.0 t0 200.0 Hz 50.0 Hz
Set parameter ~ | 7 to the motor’s rated frequency as indicated on the motor nameplate.
e Itis possible to set the drive’s various motor control frequencies to 50 Hz by setting Parameter Reset £ 4 F
to 1, the 50 Hz reset. For more information, see page 41.
F 11 (1 Motor 2 Rated Voltage According to drive According to drive
model (1) model (1)
Set parameter ~ | 7 | to the motor’s rated voltage as indicated on the motor nameplate.
ATV21eeeM3X: 50 to 330 V.
ATV21eeeN4: 50 to 660 V
i Drive output voltage cannot be set to exceed the input line voltage.
Fl12 J Motor 2 Voltage Boost 0to 30 % According to drive
model (1)
F 113 [ Motor 2 Rated Current Overload Setting 10 to 100% of the 100 %
drive’s output current
rating
Set parameter ~ / 7 7 to the motor’s rated current as listed on the motor nameplate for the selected operating
voltage.
FIHS 0 Motor 2 Current Limit 10to 110% of the 110 %
drive’s output current
rating
Adjust parameter ~ /A 5 to limit current during motoring or braking.
Do not set parameter ~ [ 5 5 below the no-load current rating of the motor; otherwise, the drive will determine
that motor braking is taking place and will increase the frequency applied to the motor.

(1) See table page 128.
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Motor Control Parameters

Code | Name/Description Adjustment range Factory setting
FHO 1 1 Slip Compensation 010 150 % 50 %
Before adjusting parameter F 4 7 [, verify that parameter Motor Rated Speed F~ 4 | 7 (see page 48) is set to the
rated full-load speed of the motor in rpm. Parameter ~ ~ [J | can be used to fine tune the drive’s slip compensation
feature. Increasing the value of parameter ~ 4[] | increases the drive’s compensation of motor slip.
F4YO2 O Auto Torque Boost 0.0 to 30.0% According to drive
model
(see table page 128).
Use parameter F 4[] 2 to adjust the amount of automatic torque boost that is applied.
Motor Rated Voltage ;;A
ST 4 .
& :
S :
2 :
H i
=] '
o ]
Fupn 2| -Automaticall E
adjusts they 1 '
amount of 0 : -
torque boost. [l
Motor Rated Frequency Output Frequency (Hz)
F4 18 ||Q Frequency loop gain 1to 150 ol
Parameters Frequency loop gain F 4 /A and Frequency loop stability F 4 /5 reduce the speed of the drive’s
response to a change in speed command. The factory setting of these two parameters assumes that the inertia of
the load is three times as large as that of the motor shaft. Adjust these two parameters if the factory setting is not
appropriate for the application.
Note: It is possible for the drive’s output frequency to exceed its upper limit (parameter ~ H) if the acceleration
parameter (H L L or F 5[] 7)is set to its minimum value.
Increasing the setting of parameter ~ 4 | & reduces the drive’s response time to changes in the speed reference.
F419 [ Frequency loop stability 110 100 20
Increasing the setting of parameter ~ 4 | 5 further reduces the drive’s response to changes in the speed
reference.
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Drive Control Parameters

Code | Name/Description Adjustment range Factory setting
cnod [ Remote Mode Start/Stop Control - 0
The setting of parameter L /7 [ o determines the source of start, stop, forward, and reverse operation commands
when the drive is in remote mode.
The drive must be stopped to make changes to parameter L /7 .
See diagram on page 31 for more information on the source of the drive’s operation commands.
a O Control terminal logic inputs.
/ O Graphic display terminal.
2 O Serial communication
Fnod (1 Remote Mode Primary Speed Reference Source |- 1
The setting of parameter F /7] o determines the source of the drive’s speed reference when the drive is in remote
mode.
The drive must be stopped to make changes to parameter F /7 .
See diagram on page 31 for more information on the source of the drive’s speed reference.
! o VIA
g o VIB
3 O Graphic display terminal
4 o Serial communication
3 O +/- Speed
FC O Local Mode Speed Reference LB EREe) | @0
LI'L  (high speed) Hz
The speed reference set by the UP/DOWN keys in local mode will be stored in parameter ~ L when the ENT key
is pressed. The next time the drive is started in local mode, it will accelerate the motor directly to the speed setpoint
memorized by F L.
Fr [ Local Mode Motor Rotation Direction Command | - 0
o O Run forward only.
/ O Run reverse only.
= O Run forward with reverse selectable.
3 O Run reverse with forward selectable.
If Fr issetto2or3:

- The motor direction can be changed in local mode to forward by pressing the UP key while holding the ENT
key and to reverse by pressing the DOWN key while holding the ENT key. The new motor direction will be
displayed (forward = ~ ~ - F, reverse = F - - ) before the motor direction is reversed.

- The motor’s last operating direction in local mode will be stored before a power removal or loss. When power
is restored to the drive, the local mode motor rotation direction will be the same as before the power loss.

- If Bumpless Transfer From Remote To Local Control F 2 5 5 (see page 55) is enabled and control is
transferred from remote to local mode, the local mode operation will assume the same motor rotation direction
as in remote mode, regardless of the setting of F .
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Drive Control Parameters

Code | Name/Description Adjustment range Factory setting
F101 [ Local Mode Speed Reference Step Changes - 0.00 Hz
O Disabled (0.00).
o0 Enabled (0.01 to Maximum Frequency F H in Hz).
If parameter F 71 7 is disabled in local mode, the drive’s speed reference will change in steps of 0.1 Hz each
time the UP or DOWN key is pressed.
If parameter F 7] 7 is enabled in local mode, the drive’s speed reference will change in steps equal to the setting
of F 70 7 each time the UP or DOWN key is pressed.
Enabling parameter F 71 7 only affects drive operation if parameter F 7] = is set to 0.00. See page 96.
Ifthe display flashes “+H [”or“L [1”, itindicates that repeated usage of the UP or DOWN keys has caused to drive’s
speed reference to reach either the Low Speed L L (see page 59) or the High Speed L/ L (see page 59). This may
happen if parameter F 71 7 is set to a value larger than 0.00 Hz.
Fie1 [ Local Mode Motor Stop Type - 0
The setting of parameter - 72 /| determines the type of motor stop that will be executed when then graphic
display terminal STOP key is pressed.
The RUN and STOP keys must be enabled be setting parameter Disabling of graphic display terminal RUN and
STOP Keys in Local Mode F 7 7 7 (see page 58) to 0 for the motor to stop when the graphic display terminal
STOP key is pressed.
O Ramp stop
O Freewheel stop
Fe3s [ Bumpless Transfer From Remote To Local - 1
Control
If parameter F & 9 5 is enabled, the speed reference, run and direction commands will be transferred from remote
to local mode when the LOC/REM key is pressed. Operation of the drive is not affected by a remote to local control
mode transition.
If parameter F & 5 5 is disabled, a remote to local control mode transition will cause the drive to remove power
from the motor. A new run command and speed reference will need to be entered in the local mode.
Regardless of the setting of parameter ~ 7 5 5, a local to remote transition will cause the drive to immediately
respond to the remote commands present at the moment of the transition.
O Disabled
O Enabled
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Drive Control Parameters

Code | Name/Description Adjustment range Factory setting
FZ5h 1 Sleep/Wake Operation 0.0t0 600 s 0.0s
O Disabled (0.0).
O Enabled (0.01 to 600 seconds).
If parameter F 7 5 £ is enabled and if the drive operates continuously at Low Speed L L (see page 59) for a time
period equal to the setting of ~ = 5 &, the drive will ramp the motor to a stop. While the motor is stopped, “L 5 £ F”
will flash on the drive graphic display terminal.
When the speed reference to the drive exceeds the Low Speed level L L +F 75 [, the drive will accelerate the
motor to the new speed reference.
If parameter F £ 5 & is enabled, drive operation at or below the low speed level is also monitored during startup
or during reversing of the motor. See diagram below.
Output frequency (Hz)
>
Time (s)
: ON
Run Command OFF
Feoi (1 Remote Mode Secondary Speed Reference - 2
Source

/ o VIA

c o VIB

J O Graphic Display terminal

H o Serial communication

5 O +/-Speed

Parameter F = [ 7 defines the remote mode secondary speed reference source. The setting of parameter Auto/
Manual Speed Reference Switching F 2 [1[J (see page 83) determines whether this source is used for the speed
reference.

If F 200 is setto 0, a logic input terminal set to function 38 (see page 68) determines if ~ = [J 7 identifies the
speed reference source.

If F 2 00issetto1, F 210 7 is the speed reference source when the drive’s output frequency is 1 Hz or below.
See diagram on page 31 for more detail.
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Drive Control Parameters

Code | Name/Description Adjustment range Factory setting
FB50O [ Forced Speed Enable - 0
LOSS OF CONTROL
» The designer of any control scheme must consider the potential failure modes of control paths
and, for certain critical control functions, provide a means to achieve a safe state during and
after a path failure. Examples of critical control functions are emergency stop and overtravel
stop.
» Separate or redundant control paths must be provided for critical control functions.
» System control paths may include communication links. Consideration must be given to the
implications of unanticipated transmission delays or failures of the link.
» Each implementation of an Altivar 21 drive must be individually and thoroughly tested for
proper operation before being placed into service.
Failure to follow these instructions can result in death, serious injury, or equipment damage.
1] O Disabled.
| O Enabled.
To enable Forced speed mode, set parameter ~ 5 5 [J to 1 and assign a logic input to function 52 or 53
(see page 68). When parameter - £ 5 [J is set to 1, the graphic display terminal will briefly flash the code F /- E.
If parameter F £ 5 [J is set to 1 and a logic input assigned to function 52 is activated, the drive will run at the
frequency set by parameter Forced Speed Frequency F 2 5 4 (see below).
- Desactivating the logic input assigned to function 52 will not stop the drive!
- The following drive faults will not stop the drive: L /, 0L 2, 0C 3, 0C IR, O0C2F, 0C3F,0F 1,
OoFZ, O0F3,0L [,0L2,0H,and 50LUE
- Only removing power from the drive or a stop emergency will stop it when it is in this mode of operation.
When parameter ~ £ 5 [J is set to 1 and a logic input set to function 53 is activated, the drive will run at the
frequency set by parameter < 2 9 4 (see below).
- Desactivating the logic input assigned to function 53 will not stop the drive.
- Only a fault, a pressing the STOP key on the graphic display terminal will stop the drive.
Feg4 [ Forced Speed Frequency LL-UL 50.0 Hz
Use parameter VIA output frequency level 2 F 2 [J 4 (see page 81) to set the fixed frequency command for the
drive when it is in Forced speed mode.
F3tri [J Motor Rotation Direction Command - 1
Use parameter F 7 | | to prevent forward or reverse operation when an improper operation signal is received.
o O Forward and reverse operation permitted
/ O Reverse operation prohibited
=4 O Forward operation prohibited
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Drive Control Parameters

Code | Name/Description Factory setting
F130 [ Disabling of graphic display terminal Speed Reference Change |©
Keys
The setting of parameter ~ 7 7 [J determines whether it is possible to set the drive’s speed by means of the graphic
display terminal in local mode.
o O Enabled.
I o Disabled.
F13¢ (1 Disabling of graphic display terminal Local/Remote Key 0
Use parameter F 7 7 £ to enable or disable the LOC/REM key on the drive graphic display terminal.
If the LOC/REM key is disabled, switching between local and remote mode can be achieved with parameters
Remote Mode Primary Speed Reference Source F /10 o and Remote Mode Start/Stop Control L 71 <. See
page 54.
o O Permitted: still retained with the power off.
) O Prohibited
c O Permitted: cancelled with the power off.
F133 (1 Disabling of graphic display terminal RUN and STOP Keys in 0
Local Mode
Use parameter Motor Rotation Direction Command F 37 | | (see page 57) to prevent forward or reverse operation
when an improper operation signal is received.
A WARNING
DISABLED STOP COMMAND
Disabling the stop key ( 7 7 7 or 7 7 4) on the drive graphic display terminal display or the
remote graphic display terminal display will prevent the drive from stopping when the stop key
is pressed. An external stop command must be installed to stop the motor.
Failure to follow this instruction can result in death, serious injury, or equipment damage.
o O Enabled
/ o Disabled
The setting of parameter ~ 7 7 7 determines whether it is possible to start and stop the drive by means of the
graphic display terminal in local mode.
F 134 (1 Enable / disable the local stop emergency function 0
The setting of parameter ~ 7 7 7 determines whether it is possible to stop the drive by means of the graphic
display terminal in remote mode (see page 33 for more detail).
o o Enabled
/ O Disabled
F135 (1 Disabling of graphic display terminal Fault Reset Function 1
The setting of parameter ~ 7 7 5 determines whether it is possible to reset a drive fault by means of the graphic
display terminal STOP key (see page 36 for more detail).
o O Enabled
i O Disabled
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Application Parameters

Code | Name/Description Adjustment range Factory setting
FH J Maximum Frequency 30.0 to 200.0 Hz 50.0 Hz
OVERSPEED HAZARD
Do not operate the motor or driven equipment above its rated speed.
Consult the equipment manufacturer for details
Failure to follow these instructions can result in death or equipment damage.
The setting of parameter ~ H determines the maximum output frequency of the drive.
FH limits the setting of parameter High Speed L/ L (see page 59), which can be adjusted while the drive is
operating.
Acceleration and deceleration rates are also affected by the setting of ¥ H, as the definition of Acceleration Time 1
AL L orDeceleration Time 1 & £ L (see page 60) is the time it takes for the drive to ramp the motor up or down
between zero speed and the setting of ~ H.
F H can only be adjusted while the drive is stopped.
Output frequency (Hz) Output frequency (Hz)
A
0 100% 0 1007:
Speed Reference Speed Reference
UL | High Speed 0.5to0 FH Hz 50.0 Hz
Parameter [/ [ sets the maximum frequency that can be commanded to the drive by the local or remote speed
reference source.
The top end of its range is limited by the setting of Maximum frequency F H. See diagram above.
LL

O Low Speed

Parameter L L sets the minimum frequency that can be commanded to the drive by the local or remote speed
reference source.

See diagram above.

0.0to L/L Hz 0.0 Hz
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Application Parameters

Code

| Name/Description Adjustment range Factory setting

Fo4d0

1 Output Starting Frequency 0.5t0 10.0 Hz 0.5 Hz

The setting of parameter ~ = 4 [J determines the drive’s output frequency at the moment it receives a start
command. There is no acceleration time to reach the F = 4 [J Output Starting Frequency level.

F 2 4 [ is typically set for the rated slip frequency of the motor. This allows motor torque to be generated as soon
as a start command is given. Adjust ~ & 4 [J when a delay in the motor’s response to a start command adversely
affects the application.

To determine the motor’s slip frequency:

1) Subtract the motor’s rated speed at full load from it's no-load speed (in rpm).
2) Divide the result by the no-load speed.

3) Multiply this result by the motor’s rated frequency in Hz.

Example:

- Motor no-load speed = 1800 rpm
- Motor rated speed at full load = 1750 rpm
- Motor rated frequency = 60 Hz

1800 rpm — 1750 rpm = 50 rpm
50 rpm / 1800 rpm = 2.78%
60 Hz x 0.0278 = 1.7 Hz (motor slip frequency)

ACC

O Acceleration Time 1 0.0 to 3200 seconds | According to drive

model
(see table page 128).

The setting of parameter A [ £ determines the slope of the acceleration ramp and the time it takes for the output
frequency of the drive to increase from 0 Hz to the setting of Maximum Frequency F H (see page 59).

If parameter Auto Ramp Adaptation A L/ | (see page 64)is set to 1 or 2, the acceleration ramp may be increased
or decreased from the setting of A [ [, depending on the amount of load on the motor during ramp up.

If two different acceleration rates are needed, see parameter Acceleration Time 2 F 5 [J [] on page 61.

Output frequency (Hiz

......

Time (Sec)

dELC

[ Deceleration Time 1 0.0 to 3200 seconds | According to drive

model
(see table page 128).

The setting of parameter - £ L determines the slope of the deceleration ramp and the time it takes for the output
frequency of the drive to decrease from the setting of Maximum Frequency F H to 0 Hz.

If parameter Auto Ramp Adaptation A L/ [ is setto 1 or 2, the deceleration ramp may be increased or decreased
from the setting of o £ [, depending on the amount of load on the motor during ramp down. See diagram above.

If two different deceleration rates are needed, see parameter Deceleration Time 2 F 5 [J | on page 61.
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Application Parameters

I Code | Name/Description Adjustment range Factory setting
F500 1 Acceleration Time 2 0.0 to 3200 seconds | 20.0 seconds
Parameter F 5 [J[J sets the second acceleration time. Switching between acceleration rates 1 and 2 is
accomplished by means of:
- Parameter Acc/Dec Pattern Selection (Ramp Switching) ~ 5 [ 4 (see page 63),
- A particular operating frequency (see parameter Acc/Dec Pattern Switching Frequency F 5 [J 5 on page 63),
or
- Alogic input assigned to functions 5, 20, 21, 30, 31 — 35, or 40 (see table beginning on page 69)
Output Frequency (Hz) J
Speed Reference
(1) ACC Acceleration Slope
(2) F500 Acceleration Slope
(3) F501 Deceleration Slope
(4) dEC Deceleration Slope >
Time (S)
mi e ® i@
Acceleration/Deceleration Switching Logic
Input
F50 1 1 Deceleration Time 2 0.0 to 3200 seconds | 20.0 seconds
Parameter F 5 [ | sets the second deceleration time. Switching between deceleration rates 1 and 2 is
accomplished by means of:
- Parameter F 5 [1 4 (see page 66),
- A particular operating frequency (see parameter F 5 [J 5 on page 66), or
- Alogic input assigned to functions 5, 20, 21, 30, 31 — 35, or 40 (see table beginning on page 67)
Fsoe [ Acc/Dec Pattern 1 0
a O Linear
| O S-pattern 1 (see diagram below)
E O S-pattern 2 (see diagram below for Acc/Dec Pattern 2 F 5 [J 7 parameter).

The linear acceleration and deceleration pattern is illustrated in diagram on page 60 and is used in most
applications.

S-pattern 1 (see diagram below) is for use in applications that need the shortest ramp time possible while
minimizing shock during speed changes. See page 62 for more information about parameters Acc/Dec S-pattern
Lower Limit F 5 [J & and Acc/Dec S-pattern Upper Limit F 5 [J 7.

Output Frequency (Hz) A
Maximum Frequency

. i

Set Frequency T

0 >
> Time (S
528« A0 — Ay g

Actual Acceleration Time

021-87700210

NIC SANRT

-

=T



Application Parameters

Code | Name/Description Factory setting
F503 [ Acc/Dec Pattern 2 0
OVERSPEED HAZARD
Do not operate the motor or driven equipment above its rated speed.
Consult the equipment manufacturer for details
Failure to follow these instructions can result in death or equipment damage.
o O Linear
/ O S-pattern 1 (see diagram below)
c O S-pattern 2 (see previous diagram for parameter Acc/Dec Pattern 1 F 5 [ ).
S-pattern 2 (diagram below) is for use in high-speed spindle applications where acceleration and deceleration
rates need to be reduced as the motor operates above its rated operating frequency—a constant hp region where
motor torque is reduced.
Use parameter F 5 [1 7 to select the second Acc/Dec pattern. Switching between Acc/Dec patterns 1 and 2 is
accomplished by means of:
- Parameter Acc/Dec Pattern Selection (Ramp Switching) ~ 5 [ 4 (see page 63),
- A particular operating frequency (see parameter Acc/Dec Pattern Switching Frequency F 5 [J 5 on page 63),
or
- Alogic input assigned to functions 5, 20, 21, 30, 31 — 35, or 40 (see table beginning on page 68)
For more information on Acc/Dec patterns, see parameter Acc/Dec Pattern 1 F 5 [J 2 on page 61.
Output Frequency (Hz) A
Maximum Frequency | _ _ _ _ _ _ _ - - - - - —
A
Set Frequency ' T Constant hp
Motor Rated | === nmnpfmmmmmmtommcleeeeeeeee Region
Frequency :
0 : -
EC L ‘ Time (S)
Actual Acceleration Time
F506 [ Acc/Dec S-pattern Lower Limit 0 to 50% of 10 %
acceleration time
Use parameter F 5 [1 5 to adjust the lower portion of S-pattern 1. See diagram on page 62.
F501 0 to 50% of 10 %

O Acc/Dec S-pattern Upper Limit

acceleration time

Use parameter F 5 {7 7 to adjust the upper portion of the S-pattern 1. See diagram on page 62.
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Application Parameters

Code | Name/Description Adjustment range Factory setting
F504 (1 Acc/Dec Pattern Selection (Ramp Switching) - 1
O Acc/Dec pattern 1
O Acc/Dec pattern 2
Parameter F 5 [J 4 determines the Acc/Dec pattern.
Output Frequency
H2) A
................
0 >
ACC dJEL Time (S)
F504= 1 < > < >
FsO4y=2 < > < >
F505 0 Acc/Dec Pattern Switching Frequency 0.0to L/ L (Hz) 0.0 Hz

frequency and

If parameter ~

il o g
505

Acc/Dec pattern 2 above.

Output Frequency (Hz)

Speed Reference

Acceleration Slope

is set to a frequency greater than 0.0, the drive will use Acc/Dec pattern 1 above that

(1) ACC
(2) F 500 Acceleration Slope _
(3) F 50 | Deceleration Slope
(4) 4 EL Deceleration Slope
0 I
‘ | Time (S)
Q) @ [©) @)
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Application Parameters

Code | Name/Description Adjustment range Factory setting
RU I 1 Auto Ramp Adaptation - 1
o O Disabled
/ O Enabled - Acceleration Time 1 A L L and Deceleration Time 1 4 E [ (see page 60)
= O Enabled (AL L only)
If parameter A L/ |/ is set to 1 or 2, the drive will monitor its own loading level and optimize the acceleration and
deceleration ramps. The acceleration and deceleration (H L/ / = 1 only) rates will be automatically adjusted
between 1/8 to 8 times the settings of A L [ and < £ [, depending on the drive’s current rating and the load level
on the motor. AL L and o £ L should be appropriately set for an average load in the application. If the load on
the motor increases rapidly during ramp up or ramp down, the auto ramp adaptation feature may not prevent the
drive from experiencing an overcurrent or overvoltage fault.
If the application requires a consistent acceleration and deceleration time, set [/ L/ /to0,andset AL [ and o £ [
manually as needed. The manual acceleration and deceleration times can still be overridden by the Motor Current
Limit # & O ! (see page 47) and Overvoltage Fault Protection F 7 J 5 (see page 101) and Overvoltage Fault
Operation Level F £ 7 5 (see page 101) functions.
F3oao | Sw|tch|ng Frequency Level 6.0 to 16.0 kHz in 0.1 | According to drive
kHz steps model
(see table page 128).
Increasing the switching frequency may reduce audible motor noise.
Increasing the switching frequency will increase the heat dissipated by the drive. The capacity of the drive may
need to be derated accordingly if the switching frequency is increased. See the derating curves in the ATV21
Installation Manual.
F3le [ Switching Frequency Random Mode - 0
Random control of the switching frequency may reduce audible motor noise.
Random control of the switching frequency will not be performed if the switching frequency is set above 7.1 kHz,
regardless of the setting of - 7 /.
o O Disabled
) o Enabled
F3 16 [ Switching Frequency Control Mode - 1
i O ATV21eeeM3X and ATV21eeeN4: switching frequency NOT automatically reduced
/ O ATV21eeeM3X and ATV21eeeN4: switching frequency automatically reduced
2z O ATV21eeeN4 (1):switching frequency NOT automatically reduced
3 O ATV21eeeN4 (1):switching frequency automatically reduced

If parameter F 7 | & is setto 1 or 3, the switching frequency level will be automatically controlled to prevent a drive
overheating fault. If the drive senses an impending overheating fault, it will reduce the switching frequency, thus
reducing heat produced by the controller. As the temperature approaches normal, the switching frequency will
return to the level selected by parameter F 7 [0 [J.

If F 3 |5 is setto 2 or 3, motor control performance is optimized if parameter ~ 7 [1 {7 is set to 6 kHz.

(1)For 400 V applications with motor leads longer than 30 m (100 ft).
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Application Parameters

Skip Frequencies

Do not set the skip frequency bands so that they overlap.

While the drive will not operate within these skip frequency bands during steady state operation, skip frequency bands are ignored by the
drive during motor acceleration and deceleration.

Code | Name/Description Adjustment range | Factory setting
Fe1d [ Skip frequency 1midpoint 0.0- F H (Hz) 0.0 Hz
Fetl [ Skip frequency 1 bandwidth 0.0 -30.0 (Hz) 0.0 Hz
Fei1e 1 Skip frequency 2 midpoint 0.0 - F H (Hz) 0.0 Hz
Fe13 (1 Skip frequency 2 bandwidth 0.0-30.0 (Hz) 0.0 Hz
Fe4 [ Skip frequency 3 midpoint 0.0- F H (Hz) 0.0 Hz
Fe215 O Skip frequency 3 bandwidth 0.0-30.0 (Hz) 0.0 Hz
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Application Parameters

DC Injection Braking Parameters

A WARNING

NO HOLDING TORQUE

» DC injection braking does not provide holding torque at zero speed.
» DC injection braking does not function during a loss of power or during a drive fault.
* When required, use a separate brake for holding torque.

MOTOR OVERHEATING

» Protect the motor from extended periods of DC injection braking. Application of DC injection braking for long periods of time can

cause motor overheating and damage.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

L

The drive can inject DC current into the motor to apply braking torque to the load. Parameters ~ = 5 [1, F
Output Starting Frequency, current level, and braking time.

(]
u

/and F 2 5 2 determine the

During DC injection braking, the drive’s switching frequency is 6 kHz regardless of the setting of parameter ~ I [J [I (see page 64).

Output Frequency (Hz)

A
Speed Reference

Run CommandeJ_:—‘ o)

DC Braking
DC Braking Starting /

Frequency

0 » Time (s)
Output Current

(A) ] _+_DC Braking Current
0
AP
DC Braking
Time N

OFF

Code | Name/Description Adjustment range Factory setting

Feso (J DC Braking Starting Frequency 0.0to F H (Hz) 0.0 Hz
When stopping the motor, the drive will apply DC injection braking once the output frequency drops below the level
set by parameter F 2 5 [J.

FEE b 1 DC Braking Current Level 0to 100 % 50 % (1)
Parameter F = 5 | sets the level of current applied to the motor during DC injection braking. The displayed value,
percent or amperes, is set by parameter Graphic display terminal : % or A/V Units £ 71 [ (see page 94).
During DC injection braking, the drive’s overload protection sensitivity increases. The drive automatically lowers
the applied DC current to avoid an overload fault.

FZs5¢2 [ DC Braking Time 0.0 to 20.0 seconds 1.0 second
Parameter F & 5 2 determines how long DC injection braking is applied to the motor.

(1) Percent of the drive’s rated current. Ampere range will vary according to drive power rating.
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I/O Control Parameters

Logic inputs F, R, RES, and VIA (if parameter F /] 5 is set to 1 or 2) can be set to the functions described in the table below. See table

on page 71 for logic input function compatibility.

Function No. Function Description Action
0 No function assigned Logic input disabled
1 Run permissive OFF: drive motor output disabled, motor coasts to stop
(see also input function 54) ON: drive ready for operation
Forward run command Mode Logic Input Action
(2-wire control: input function 49 NOT 2-wire control OFI_:: Motor ramps down to a stop
ON: Motor runs forward
used)
2 or Mode Stop Input State Logic Input Action
(3-wire control: input function 49 USED) 3-wire control OFF OFF: no function
ON: no function
3-wire control ON OFF to ON ftransition
starts the drive, motor
runs forward
Reverse run command Mode Logic Input Action
(2-wire control: input function 49 NOT 2-wire control OFI-=: Motor ramps down to a stop
ON: Motor runs in reverse
used)
3 or Mode Stop Input State Logic Input Action
(3-wire control: input function 49 USED) 3-wire control OFF OFF: no function
ON: no function
3-wire control ON OFF to ON transition
starts the drive, motor
runs in reverse
4 DO NOT USE
5 Acceleration/deceleration pattern OFF: Acceleration/deceleration pattern 1
selection ON: Acceleration/deceleration pattern 2
Input 3 Input 2 Input 1 Motor Speed
6 Preset speed command input 1 0 0 0 minimum spee(_:l or speed
reference per F /10
0 0 1 5~ [I: preset speed 1
0 1 0 5 - £ preset speed 2
7 Preset speed command input 2 0 1 1 5~ J: preset speed 3
1 0 0 5~ H: preset speed 4
1 0 1 5~ 5: preset speed 5
8 Preset speed command input 3 1 1 0 5~ b: preset speed 6
1 1 1 5~ 7: preset speed 7
10 Fault reset (see also input function 55) | ON to OFF transition resets fault (if cause of fault has cleared)
External Fault (see also input OFF: No external fault
11 function 45) ON: Motor stops according to method set by parameter F 5 17 3
graphic display terminal displays £ fault, fault relay activated
DC braking command OFF: No DC braking command
13 ON: DC braking applied to motor,

Level and time set by parameters F =/ 5 /

14 (1)

PID control prohibited

OFF: PID control permitted

ON: PID control prohibited

PID control prohibited input terminal function is available to switch PID control
and open-loop control.

Also Clear PID integral value input terminal function (function 65) is available.

(1) For software version lower than V1.7IE04, when Clear PID integral value (function 65) and PID Control Prohibited (function 14) are used,

it is necessary to set [ to terminal board (Remote Mode Start/Stop Control

nod

117 -
[N =]

= Control terminal logic inputs = 0).
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I/O Control Parameters

Function No.

Function Description

Action

Programming parameter lock

OFF: Parameters locked (if parameter ~ 700 = 1)

15 Functional only when parameter ) . .
00 = ON: Programming changes permitted
N . OFF: drive motor output disabled, motor coasts to stop
Combination of run permissive and fault o .
16 reset ON: drive ready for operation
ON to OFF transition resets fault (if cause of fault has cleared)
Combination of forward run command OFF: Motor stops, ramping down per ACC/dEC pattern 2
20 and acceleration/deceleration pattern 2 | ON: Motor runs forward,
selection ramping up per ACC/dEC pattern 2
Combination (.)f reverse rur'1 command OFF: Motor stops, ramping down per ACC/dEC pattern 2
21 and acceleration/deceleration pattern 2 . . .
. ON: Motor runs in reverse, ramping up per ACC/dEC pattern 2
selection
22 Combination of forward run command OFF: Motor ramps down to a stop
and preset speed 1 command ON: Motor runs forward, at speed set by 5 ~ |/, preset speed 1
23 Combination of reverse run command OFF: Motor ramps down to a stop
and preset speed 1 command ON: Motor runs in reverse, at speed set by 5 ~ |/, preset speed 1
o4 Combination of forward run command OFF: Motor ramps down to a stop
and preset speed 2 command ON: Motor runs forward, at speed set by 5 - &, preset speed 2
25 Combination of reverse run command OFF: Motor ramps down to a stop
and preset speed 2 command ON: Motor runs in reverse, at speed set by 5 - &, preset speed 2
26 Combination of forward run command OFF: Motor ramps down to a stop
and preset speed 3 command ON: Motor runs forward, at speed set by 5 ~ 7, preset speed 3
57 Combination of reverse run command OFF: Motor ramps down to a stop
and preset speed 3 command ON: Motor runs in reverse, at speed set by 5 - 7, preset speed 3
Combination of forward run command, OFF: Motor stops, ramping down per ACC/dEC pattern 2
preset speed 1 command, and . ~
30 . . ON: Motor runs forward, at speed set by = ~ /, preset speed 1,
acceleration/deceleration pattern 2 .
: ramping up per ACC/dEC pattern 2
selection
Combination of reverse run command, OFF: Motor stops, ramping down per ACC/dEC pattern 2
preset speed 1 command, and ) . N
31 . . ON: Motor runs in reverse, at speed set by 5 ~ /, preset speed 1,
acceleration/deceleration pattern 2 .
. ramping up per ACC/dEC pattern 2
selection
Combination of forward run command, OFF: Motor stops, ramping down per ACC/dEC pattern 2
preset speed 2 command, and ) .
32 . - ON: Motor runs forward, at speed set by 5 ~ &, preset speed 2,
acceleration/deceleration pattern 2 .
. ramping up per ACC/dEC pattern 2
selection
Combination of reverse run command, OFF: Motor stops, ramping down per ACC/dEC pattern 2
preset speed 2 command, and ) . b
33 . - ON: Motor runs in reverse, at speed set by 5 - &, preset speed 2,
acceleration/deceleration pattern 2 .
. ramping up per ACC/dEC pattern 2
selection
Combination of forward run command, OFF: Motor stops, ramping down per ACC/dEC pattern 2
preset speed 3 command, and . A
34 . - ON: Motor runs forward, at speed set by = ~ 7, preset speed 3,
acceleration/deceleration pattern 2 .
. ramping up per ACC/dEC pattern 2
selection
Combination of reverse run command, OFF: Motor stops, ramping down per ACC/dEC pattern 2
preset speed 3 command, and . . i
35 . . ON: Motor runs in reverse, at speed set by 5 ~ 7, preset speed 3,
acceleration/deceleration pattern 2 .
. ramping up per ACC/dEC pattern 2
selection
OFF: drive follows speed reference set by parameter ~ /1] o
38 Frequency reference source switching ON: drive follows speed reference set by parameter - =[] 7 >
(if Feoo=1)
OFF: 15! motor V//Hz parameter set active:
39 Motor V/Hz parameter switching (PE, ub,ulu, ub, EHr)
ON: 2" motor V/Hz parameter set active:
(PE=0,F I70,F 171, F 172, F 173)
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I/O Control Parameters

Function No.

Function Description

Action

OFF: 18! motor control parameter set active:

Motor control parameter switchingV/Hz, |(FE, ul, ul u, uhb, EHr, ACLC, dEL, F502, FEO 1)
40 current limit, acceleration/deceleration ON: 2" motor control parameter set active:
pattern (FE =0, F /70, F /{71, F 172, F 173, F IB5 F500,F501,
F503)
. OFF: No motor speed increase
41 (+) speed input ON: Motor accelerates
. OFF: No motor speed reduction
42 (-) speed input ON: Motor decelerates
43 +/- speed clear OFF to ON ftransition clears frequency level set by +/- speed inputs
44 Combination of +/- speed clear and fault | OFF to ON transition clears frequency level set by +/- speed inputs
reset ON to OFF transition resets fault (if cause of fault has cleared)
: ’ OFF: Motor stops according to method set by parameter ~ 5 [J 7
Inversion of external fault signal (see - . . _
45 also input function 11) graphic display terminal displays £ fault
P ON: No external fault
46 External overheating fault input (see OFF: No external overheating fault
also input function 47) ON: Motor stops, graphic display terminal displays [/ H = fault
47 Inversion of external overheating fault OFF: Motor stops, graphic display terminal displays [J H & fault
input (see also input function 46) ON: No external overheating fault
OFF: No forced local function
48 Forced local ON: Control of the drive is forced to mode set by /104, [ /104, and
Feo
. . OFF: Motor ramps down to a stop
49 3-wire control stop input ON: drive ready for operation
51 Clear accumulated power consumption | OFF: No function
kWh display ON: Clears kWh memory
Fire-mode drive operation
Available only if F 5500 =
Set F & 9 4 to proper level
0 DANGER OFF: No function
ON: Motor runs at speed set by F = 5
LOSS OF STOP EUNCTION The foIIow_lng acho_ns/events_ will NOT stop the drive and motor:
52 ) ) o » Setting the fire-mode input to OFF
When the fll“.e mode input function is - Pressing the STOP key
used, the drive can not be stopped « The following drive faults: 0C /, 0C 2, 0C 3, 0C [Fs OC2F
unless power is removed from the oC3p, 0P [,0F2, 0F3,0L 1,002, 0H, 50U
drive. oL 4F, L o, OF 4, 0L 1,002, » 50
Failure to follow this instruction will
result in death or serious injury.
OFF: No function
Forced-mode drive operation Available | ON: Motor runs at speed setby F = 94
53 onlyif #5510 =1Set F 244 toproper | Setting the forced-mode input to OFF will NOT stop the drive
level The drive will stop after a press on the STOP key or when an emergency stop
is activated by a logic input.
Inversion of run permissive (see also OFF: drive ready for operation
54 . . P ON: drive motor output disabled, motor coasts to stop
input function 1) ) . .
This mode allows to have a freewheel stop using a terminal command.
55 Inver§|on of fault reset (see also input OFF to ON transition resets fault (if cause of fault has cleared)
function 10)
56 Combination of run permissive and run | OFF: drive motor output disabled, motor coasts to stop
forward command (2-wire control only) | ON: Motor runs forward
57 Combination of run permissive and run | OFF: drive motor output disabled, motor coasts to stop

reverse command (2-wire control only)

ON: Motor runs reverse
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I/O Control Parameters

Function No. Function Description Action
61 Current limit level selection OFF: Current limit level 1 F £ I | selected
ON: Current limit level 2 F | 5 5 selected
. OFF: Normal real-time relay operation
62 Holding of RY-RC relay output ON: RY-RC is held on once activated
Cancellation of last graphic display OFF: Last graphic display terminal command cancelled
64 ; - . .
terminal command ON: Last graphic display terminal command retained
. OFF: No action
65 (1) Clear PID integral value ON: PID integral value held at zero
Combination of run permissive, run OFF: drive motor output disabled, motor coasts to stop
66 forward command, and preset speed 1 ) C
ON: Motor runs forward at speed set by 5 ~ |/, preset speed 1
command
Combination of run permissive, run OFF: drive motor output disabled, motor coasts to stop
67 reverse command, and preset speed 1 ) -
ON: Motor runs reverse at speed setby 5 ~ |/, preset speed 1
command
Combination of run permissive, run OFF: drive motor output disabled, motor coasts to stop
68 forward command, and preset speed 2 ) -
ON: Motor runs forward at speed set by = ~ =, preset speed 2
command
Combination of run permissive, run OFF: drive motor output disabled, motor coasts to stop
69 reverse command, and preset speed 2 ) -
ON: Motor runs reverse at speed set by 5 ~ 7, preset speed 2
command
Combination of run permissive, run OFF: drive motor output disabled, motor coasts to stop
70 forward command, and preset speed 4 ) -
ON: Motor runs forward at speed set by 5 ~ 4/, preset speed 4
command
Combination of run permissive, run OFF: drive motor output disabled, motor coasts to stop
71 reverse command, and preset speed 4 . -
ON: Motor runs reverse at speed set by = ~ “, preset speed 4
command
. OFF:if F111 =72 and F terminal is OFF, Pl error input = reference - feedback
72 PID error signal reversed

ON: if F111 = 72 and F terminal is ON, Pl error input = feedback - reference

(1) For software version lower than V1.7IE04, when Clear PID integral value (function 65) and PID Control Prohibited (function 14) are used,
it is necessary to set [ /1] o to terminal board (Remote Mode Start/Stop Control [ /7 o

= Control terminal logic inputs = 0).
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I/O Control Parameters

Logic Input Function Compatibility

O = Compatible
X = Incompatible
+ = Compatible under some conditions

@ = Priority
. . 10/ | 11/ 46/ 41- 52/
Function No. / Function 1754 | 2 | 3 | 5 | 6-9 55 | 45 13 | 14 | 15 47 48 43 49 | 38 | 39 | 40 53
1/54 | Run permissive @@ @ @/ O] 0Ol @|O0|]O0O|]O0O|O0O|O0O|@|O]0O0]O0O0]|X
2 Forward run command + X1 0]| O O X X O (0] X O (0] X (@] (0] (e} X
3 Reverse run command + + OoO| O O X X O (0] X O (0] X O (0] O X
5 Acceleration/QeceIeration + ol o o o X X o o X o o o o o X o
pattern selection
6~9 ':rtisgt's"eed commands |, | 5| o | o o|x|x|lo|lo|x|lo|lo|]o|lo|o]|o]x
5150 / Fault reset (0] O|lO0O|0O]| O X|oj]o|j]o|XxX|]OoO|]O|]O|O|O|O]|X
4151 / External fault + @ @ @ (0] + (0] @| 0| 0| O] X
13 | DC braking command + @ O | X oO| X | O @| O] O] O] X
14 | PID control prohibited (0] O|lO0O|O0O|O|]0O0]| X | X O| X ]O]O|]O0O|]O0O]|]0O0O]O0O]|X
15 IF; fkgramm'”g parameter | 5 |5 o |o|o|o0o 0|0 |0 oloj/olo|o|olo]o
4476 / Externaloverheatingfault| @ @ @ | @ | @ | @ | + @ | @ | O O|O0O|@| O]O] O] X
48 | Forced local (@] O|O0O|0O0]| O (@] (e} (@] (@) (0] (e} (0] (e} (@] (0] (e} X
4?,’1 " | +/- speed (0] olojo|jojojojojoOo|jJoOo|0Oo]|O O] 0| 0] 0] X
49 | 3-wire control stop input + @/ @|o|O0O|]O0 | X | X]O]O|X]|]O]|O O] 0| O] X
3g | Frequency reference o|lolo/olo|o|o|lo|o|o|lo|o|o|oO o| o]l x
source switching
39 | Motor V/Hz parameter ololo|lo|lo|olo|lo|o|o|lo|ololo]o X | o
switching
40 | Motor controlparameter | | 5 | 5 |G| 0| 0|0 |o|o|o|lololo o|o]e o)
switching
52/ | Fire-mode
55 | Forced mode @ @ @0 e @ @ e @0 e @ @ @ @ oo

The following logic input functions are ALWAYS active, regardless of the F /10 4 and [ /1] o setting

* (1) Run permissive
* (10) Fault reset
* (11) External fault

When determining function compatibility using the table above, the function listed horizontally is activated first and the function listed
vertically is activated second.
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I/O Control Parameters

Relay Output Functions

The two relay outputs (FL and RY-RC) can be set to the functions described in the table below.

Function No. Function Description Action
0 Low speed attained OFF: output frequency is low speed settlr.wg LL
ON: output frequency is > low speed setting L L
Inversion of low speed attained OFF: output frequency is > low speed setting L L
1 . : :
(function 0) ON: output frequency is low speed setting L L
. . OFF: output frequency is < high speed setting 1/ !
2 High speed attained ON: output frequency is high speed setting L/ L
3 Inversion of high speed attained OFF: output frequency is high speed setting L/ L
(function 2) ON: output frequency is < high speed setting L/ L
F 10D speed attained (drive running) - | . output frequency is < F /[0 [J speed setting
4 (See page 93 for more detail on ON: output frequency is F /I 1 speed settin
parameter F /1. -outp quencyls - THH sp 9
5 Inversion of F /][] speed attained OFF: output frequency is F | [J [] speed setting
(function 4) ON: output frequency is < /[ [] speed setting
Commanded speed attained (up to OFF: output frequency is commanded speed +/- F [ [J 7 hysteresis band
6 : - )
speed) ON: output frequency is > commanded speed +/- F [ [] & hysteresis band
7 Inversion of commanded speed attained | OFF: output frequency is > commanded speed +/- F [ [J 7 hysteresis band
(function 6) ON: output frequency is commanded speed +/- F [ [J 7 hysteresis band
f /0 Ispeedattained OFF: output frequency is £ /[ | speed +/- F | [ Z hysteresis band
8 (See page 93 for more detail on . : A o .
S ~ ON: output frequency is > F [ [J | speed +/- F [ [ hysteresis band
parameters F /0 [and F [[JZ.)
9 Inversion of ~ /] | speed attained OFF: output frequency is > F /] | speed +/- F | [] = hysteresis band
(function 8) ON: output frequency is ~ /] | speed +/- F | [] 2 hysteresis band
Fault relay
10 (The drive is not in a fault state during OFF: No drive fault
auto fault reset attempts. See also ON: drive faulted
function 36.)
. . OFF: drive faulted
11 Inversion of fault relay (function 10) ON: No drive fault
Overtorque fault . o ) .
. . OFF: Estimated motor torque has NOT been at - & /£ level for a time period
(Overtorque fault detection is active only L.
. - longer than that setby F 5 | A
12 if parameter F 5 |5 =1. See page 105 S I . .
. ON: Estimated motor torque has been at ~ £ / & level for a time period longer
for more detail on an overtorque fault than that set by F £ 1 H. drive stopped, displaying 7 £ fault
and parameters F £ /5 and FE [A.) yrete. pped, displaying &=
OFF: Estimated motor torque has been at F £ /& level for a time period
13 Inversion of overtorque fault (function longer than that set by F £ /4. drive stopped, displaying [ £ fault
12) ON: Estimated motor torque has NOT been at - 5 /& level for a time period
longer than thatsetby F & /A
OFF: drive is not powering the motor
14 Run relay ON: drive is powering the motor, accelerating, decelerating, at constant speed,
or DC braking
OFF: drive is powering the motor, accelerating, decelerating, at constant
15 Inversion of run relay (function 14) speed, or DC braking
ON: drive is not powering the motor
Motor overload alarm
(Motor overload alarm detection is only
16 active if parameter [J L ~ is set to either | OFF: motor thermal state is < 50% of motor overload fault level
0, 1, 4, or 5. See page 108 for more ON: motor thermal state is 50% of motor overload fault level
detail on motor overload protection
settings.)
17 Inversion of motor overload alarm OFF: motor thermal state is 50% of motor overload fault level
(function 16) ON: motor thermal state is < 50% of motor overload fault level
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I/O Control Parameters

Function No. Function Description Action
Overtorque alarm
(Overtorque alarm detection is active OFF: Estimated motor torque is < 70% of F 5 /5 level minus F 5 /59

20

only if parameter F £ |5 =0. See page
105 for more detail on the overtorque

alarm and parameters F 5 /5, F & 9.

hysteresis band

ON: Estimated motor torque is 70% of F & /5 level

21

Inversion of overtorque alarm (function
20)

I B level
|G level minus F 6 |4

OFF: Estimated motor torque is 70% of F &
ON: Estimated motor torque is < 70% of F &
hysteresis band

22

General alarm

OFF: No alarm condition from the sources listed below exists
ON: An alarm has been issued by one of the following sources:

Overtorque trip (output functions 12 and 13)

Motor overload alarm (output functions 16 and 17)

Overtorque alarm (output functions 20 and 21)

Loss of load detection (output functions 24 and 25)

Run time alarm (output functions 42 and 43)

Undervoltage alarm (output functions 54 and 55)

drive in sleep mode (see for more detail on parameter ~ 7 5 £)

Power failure stop (see for more detail on parameter ~ 717 ')
Overcurrent alarm — motor current limit level (parameter ~ £ [ /)
Overvoltage alarm — DC bus voltage overvoltage stall level (parameter
FEZE)

drive overheating alarm

23

Inversion of general alarm (function 22)

OFF: An alarm has been issued by one of the following sources:

Overtorque trip (output functions 12 and 13)

Motor overload alarm (output functions 16 and 17)

Overtorque alarm (output functions 20 and 21)

Loss of load detection (output functions 24 and 25)

Run time alarm (output functions 42 and 43)

Undervoltage alarm (output functions 54 and 55)

drive in sleep mode (see for more detail on parameter ~ & 5 &)
Power failure stop (see for more detail on parameter F 77 ')
Overcurrent alarm — motor current limit level (parameter )
Overvoltage alarm — DC bus voltage overvoltage stall level (parameter
FEZE)

drive overheating alarm

ON: No alarm condition from the sources listed above exists

24

Underload detection
(See 103 for more detail on parameters
FEOY - FE |2 and the underload

Foowd—7

function.)

OFF: Motor current is greater than F 5 | | level + F £ [1 5 hysteresis band
ON: Motor current is less than F 5 | / level for the time setby F 5 /2

25

Inversion of underload detection
(function 24)

OFF: Motor current is less than ~ 5 |

I level for the time setby F 5 /2
ON: Motor current is greater than F 5 |

I'level + F 5 [19 hysteresis band

021-87700210

NIC SANRT
- -

=T



I/O Control Parameters

Function No.

Function Description

Action

OFF: None of the fault conditions listed below exist
ON: One (or more) of the following fault conditions exists and has stopped the
drive:

* [ — external fault

* E - |H—VIAanalog input signal fault

e £ - |9 —main control board CPU communication error
e E - 2 [0 —excessive torque boost fault

e £ -2 | —main control board CPU error 2

* EEF | —main control board EEPROM error 1

e E£ E F 2 —main control board EEPROM error 2

e [ E F 3 —main control board EEPROM error 3

e EF 2 —ground fault

* E F HLO - output phase failure fault

e EFH | —input phase failure fault
— speed reference error

.
™
S S
b
iy -

26 Non-autoresettable fault — main control board RAM error
* Er r 7 —main control board ROM error
* £ r r 4 —main control board CPU error 1
* [ r r 5 —serial communication control error
e £~ r T —motor current sensor error
e £~ H —serial communication network error
e £k~ | —auto-tuning error
e EE Y F —drive ratings error
» [JL A —short-circuit detected in drive output inverter stage during motor

startup
e [J[ L —short-circuit detected in motor or output wiring during motor
startup
» [JH 2 - external overheating fault
* [k —overtorque fault
e [/ = —underload fault
e [/F | -Undervoltage fault
OFF: One (or more) of the following fault conditions exists and has stopped the
drive:

* [ — external fault
e £ - | H —VIA analog input signal fault
e E - |9 —main control board CPU communication error
* E - 2 [0 —excessive torque boost fault
* £ -2 | —main control board CPU error 2
e £ EF | —main con8trol board EEPROM error 1
e £ E F 2 —main control board EEPROM error 2
* E E F 7 —main control board EEPROM error 3
* EF 2 —ground fault
e E F H O — output phase failure fault
* EFH | —input phase failure fault
* Er r | —speed reference error
e £~ r & —main control board RAM error

57 Inversion of non-autoresettable fault * £~ ~ 3 —main control board ROM error

(function 26) * Er r Y4 —main control board CPU error 1

* £~ r 5 —serial communication control error
e £~ ~ T —motor current sensor error
* £~ ~ H —serial communication network error

| —auto-tuning error

Y F —drive ratings error

* [J[ A —short-circuit detected in drive output inverter stage during motor
startup

e [JL L —short-circuit detected in motor or output wiring during motor
startup

* [1H 2 - external overheating fault

* [JE —overtorque fault

e [/ —underload fault

L/ # | - Undervoltage fault

-
CoL

* CCn
-
L=

ON: None of the fault conditions listed above exist
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I/O Control Parameters

Function No.

Function Description

Action

28

Auto-resettable fault

OFF: None of the fault conditions listed below exist
ON: One (or more) of the following fault conditions exists:
e [JL | —overcurrent fault during acceleration
[ 2 — overcurrent fault during deceleration
" 7 — overcurrent fault during constant speed operation
— overcurrent flowing in element during acceleration
— overcurrent flowing in element during deceleration
e [JL 3 F —overcurrent flowing in element during constant speed
operation

* [JH — drive overheating fault
e [JL | —drive overload fault
' — motor overload fault

| — overvoltage fault during acceleration

£ — overvoltage fault during deceleration
— overvoltage fault during constant speed operation
£ — permanent magnet motor step-out fault

C

e o
o0
~——
uy n

]
—

)
)

.
]
™~
FL

]

.
]
—

.
]

.
0oC

C
O O g

.
]
o ow

.
n

]

.

29

Inversion of auto-resettable fault
(function 28)

OFF: One (or more) of the following fault conditions exists:

e [JL |- overcurrent fault during acceleration

» [JL 2 —overcurrent fault during deceleration
" 3 — overcurrent fault during constant speed operation
| P — overcurrent flowing in element during acceleration

' F — overcurrent flowing in element during deceleration
« [L 3 F —overcurrent flowing in element during constant speed
operation

* [JH — drive overheating fault
L | —drive overload fault
= — motor overload fault
| — overvoltage fault during acceleration
' — overvoltage fault during deceleration
3 — overvoltage fault during constant speed operation
LI £ — permanent magnet motor step-out fault

° o
(]
~ ™

-
-

o o
o0

.
03
oo™

.
0o C

.
[}
[}

03

ON: None of the fault conditions listed above exist

30

drive ready condition 1

OFF: drive not ready for operation
ON: drive ready for operation (ready includes active run permissive and active
run command)

31

Inversion of drive ready condition 1
(function 30)

OFF: drive ready for operation (ready includes active run permissive and
active run command)
ON: drive not ready for operation

32

drive ready condition 2

OFF: drive not ready for operation
ON: drive ready for operation (ready does not include active run permissive or
active run command)

33

Inversion of drive ready condition 2
(function 32)

OFF: drive ready for operation (ready does not include active run permissive
or active run command)
ON: drive not ready for operation

34

VIB input reference source

OFF: analog input terminal VIB is NOT the active speed reference source
ON: VIB is the active speed reference source

35

Inversion of VIB input reference source
(function 34)

OFF: analog input terminal VIB is the active speed reference source
ON: VIB is NOT the active speed reference source

36

Fault relay

(The drive is not in a fault state during
auto fault reset attempts. See also
function 10.)

OFF: No drive fault
ON: drive faulted

37

Inversion of fault relay (function 36)

OFF: drive faulted
ON: No drive fault

38

Serial communication data

o
M
T
(%]
[0
=,
)
Q
o
3
3
C
3.
(e]
Q
=4
o]
1
s
S
o
l
]
[Ep]
]
o
Z
o
I
o

39

Inversion of serial communication data
(function 38)
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I/O Control Parameters

Function No. Function Description Action
drive operational run time algrm OFF: Runtimeis < F £ & | time setting
42 (See page 95 for more detail on ) S . )
— ON: Runtimeis F £ & [ time setting
parameter F £ & 1.)
. . . OFF: Runtimeis F £ & [ time setting
43 Inversion of run time alarm (function 42) ON: Run time is < F & & | time setting
drive service alarm . OFF: drive maintenance alarm not active
44 (See page 106 for more detail on o . .
- ON: drive maintenance alarm active
parameter F £ 7 4.)
45 Inversion of drive maintenance alarm OFF: drive maintenance alarm active
(function 44) ON: drive maintenance alarm not active
. OFF: Logic input F is not active
48 Logic input F state ON: Logic input F is active
49 Inversion of logic input F state OFF: Logic input F is active
(function 48) ON: Logic input F is not active
. OFF: Logic input R is not active
50 Logic input R state ON: Logic input R is active
51 Inversion of logic input R state (function | OFF: Logic input R is active
50) ON: Logic input R is not active
OFF: Speed reference from the source identified by F /77 = or the source
. . identified by ~ = 7 7 = VIA signal
52 drive speed reference equals VIA signal ON: Speed reference from the source identified by F /77 = or the source
identified by F = [ 7 = VIA signal
OFF: Speed reference from the source identified by F /717 = or the source
53 Inversion of drive speed reference identified by F 2 7 7 = VIA signal
equals VIA signal (function 52) ON: Speed reference from the source identified by F /71 = or the source
identified by F = [7 7 = VIA signal
OFF: Undervoltage alarm is not active
54 Undervoltage alarm ON: Undervoltage alarm is active
55 Inversion of undervoltage alarm OFF: Undervoltage alarm is active
(function 54) ON: Undervoltage alarm is not active
o OFF: drive is in remote mode
56 Local/remote switching ON: drive is in local mode
57 Inversion of local/remote switching OFF: drive is in local mode
(function 57) ON: drive is in remote mode
OFF: Motor temperature as indicated by PTC thermal probes is < 60% of the
trip level
58 PTC thermal alarm ON: Motor temperature as indicated by PTC thermal probes is 60% of the trip
level
OFF: Motor temperature as indicated by PTC thermal probes is 60% of the trip
59 Inversion of PTC thermal alarm level
(function 58) ON: Motor temperature as indicated by PTC thermal probes is < 60% of the
trip level
OFF: Speed reference from the source identified by F /717 = or the source
. . identified ¥ 2 [0 7 = VIB signal
60 drive speed reference equals VIB signal ON: Speed reference from source identified by F /7 [J = or the source identified
F 207 =VIB signal
OFF: Speed reference from source identified by ~ /7] - or the source
61 Inversion of drive speed reference identified F & [J 7 = VIB signal

equals VIB signal (function 60)

ON: Speed reference from the source identified by F /77 & or the source
identified ~ & [J 7 = VIB signal
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I/O Control Parameters

Function No. Function Description Action
. ON: The value of VIA is equal to or higherthan - /0 + F |5 |
62 Analog VIA detection OFF: The value of VIA is equal to or lower than - /50 -F |5 |
. . ON: The value of VIA is equal to or lower than F /50 -F |5 |
63 Inversion of analog VIA detection OFF: The value of VIA is equal to or higherthan F /60 + F |5 |
. ON: The value of VIB is equal to or higherthan F /52 + F |5 3
64 Analog VIB detection OFF: The value of VIB is equal to or lower than - /52 - F |5 3
. . ON: The value of VIB is equal to or lower than F /57 -F 53
65 Inversion of analog VIB detection OFF: The value of VIB is equal to or higherthan - /62 + F |5 3
Set frequency attainment signal with ON: The ouptput frequency is equal to or higher than Fo 'ji I+ F ',f' ,:—'
66 hvsteresis OFF: The ouptput frequency is equal to or lower than F /0 /- F 1[¢
Y (See page 93 for more detail on parameters ~ /[J /and F [[07.
. . ON: The ouptput frequency is equal to or lower than ~ /[0 /- F [[Z2
Inversion of set frequency attainment . : . . o
67 sianal with hvsteresis OFF: The ouptput frequency is equal to or higherthan ~ /0 I+ F [[0/Z
9 y (See page 93 for more detail on parameters - /7 /and F [[Z.)
254 Relay output is always OFF OFF
255 Relay output is always ON ON
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I/O Control Parameters

Analog Input Functions

Two analog inputs are supplied with the ATV21 drive. The terminals are designated VIA and VIB.

Analog Input VIA

» VIA can accept the following signal types:
- Voltage (V): 0-10 V, voltage or potentiometer input
- Current (I): 0-20 mA or 4-20 mA
- The signal type (V or |) is selected by setting SW3 on the main control board.
For information on wiring, consult the ATV21 Installation manual.

T
L

» The slope and bias of the input signal are adjusted with parameters F = [J -/ Yand F 4 70-F 4 7 [. For more information,
see page 81.
» VIA is configured as the speed reference input in the following macro-configurations:
- Run permissive
- 3-wire
- 4-20 mA.

L

» Relay output functions 34 and 35 can signal when VIA is being used as the speed reference source. For more information, see table
on page 72 and consult “I/O Control Parameters” on page 80.

» Relay output functions 52 and 53 can be used to signal the results of a comparison between the signal at VIA and the speed reference
commanded by F /111 or F 2 [1 7. This function can also be used to send out a signal indicating whether the amount of processing
and the amount of feedback agree with each other. For more information, see table on page 72. Also, consult “I/O Control Parameters”
on page 80 and review information about parameter - /£ 7 on page 93.

» The drive can enter a fault state if the VIA signal drops below a specified level for more than 300 mS. For more information, see
parameter F £ 7 7 on page 104 and error code £ - | on page 118.

» VIA can serve as an analog or a logic input, depending on setting of parameter ~ /7 5 (set to O for analog input). Analog input is the
factory setting. See page 80 for more information about parameter F /1 5.

Analog Input VIB

» VIB can accept the following signal types:
- Voltage (V): 0-10V, voltage or potentiometer input
- PTC motor thermal sensor input. For more information, see parameters + £ 4 5 and F £ 4 £ on page 88.

» Adjust the slope and bias of the input signal with parameters ~ = /- F 2 /3and F 4 77 - F 4 7 3. For more information,
see page 81.

» Relay output functions 52 and 53 can signal when VIA is being used as the speed reference source. For more information, see table
on page 72 and consult “I/O Control Parameters” on page 80.

» Relay output functions 60 and 61 can be used to signal the results of a comparison between the signal at VIA and the speed reference
commanded by F /1114 or F 2 [1 7. This function can also be used to send out a signal indicating whether the amount of processing
and the amount of feedback agree with each other. For more information, see table on page 72. Also, consult “I/O Control Parameters”
on page 80 and review information about parameter ~ /5 7 on page 93.

General

» The selection of VIA or VIB as the speed reference input in remote mode is made through parameters ~ /700 and F 20 7. F 100 d
is the primary speed reference source, while F = [ 7 is the secondary source. Switching between the two is determined by the setting
of parameter F = [J [1. For more information, see Auto/Manual Speed Reference Switching ~ ' [J [/ on page 84.

» Analog output terminal FN can be configured to provide a signal in proportion to the VIA or VIB signal levels. See parameter F /75 L,
selections 13 and 14, on page 84.

* When PID control is enabled, VIA or VIB can serve as the setpoint input. Either VIA or VIB must be selected as the feedback input.
See page 86 for more information on parameter ~ 7 & [J and PID control.

« Information can be transferred between the serial communication network and the analog inputs via read and write functions + & 717,
FHT I,and FH 75-F A 74. For more information, see page 111 to 113.
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I/O Control Parameters

Analog Output Functions

One analog output is supplied with the ATV21 drive. The terminal is designated FM.
FM is a multifunctional programmable analog output supplying an output frequency signal as the factory default.
The FM terminal can output a voltage or current signal.

* When switch SW2 is set to V (voltage), FM outputs a 0—10 Vdc signal at 1 mA.
* When switch SW2 is set to | (current), FM outputs a 0—20 mA signal up to 24 Vdc. For detail on proper wiring, consult the ATV21
Installation manual.

The drive value represented by the FM analog output signal is determined by the setting of parameter Analog Output Function Selection
FIT5L (see page 83).

Calibrating the FM signal output to provide full scale deflection on an analog meter is achieved by adjusting parameter Analog Output
Scaling F I1 (see page 83).

The slope and bias of the FM analog output signal can be adjusted using parameters F £ 5 |/ and F £ 5 7. For more information,
see page 84.
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/0 Control Parameters

Logic Inputs Function

See table on page 67 for a full list of F,R and RES logic inputs assignments.

I Code ‘ Name/Description Adjustment range Factory setting
F 111 ||Q F Logic Input Function 0to 72 AU T
command)
The setting of parameter ~ / / | determines the control function of logic input terminal F.
Fitle 1 R Logic Input Function 0to72 6 (preset speed
command input 1)
The setting of parameter ~ | /2 determines the control function of logic input terminal R.
Fi13 [ RES Logic Input Function 0to72 10 (fault reset)
The setting of parameter ~ | | 7 determines the control function of logic input terminal RES.
Code ‘ Name/Description Adjustment range Factory setting
F o3 1 VIA Input Function (Analog or Logic Selection) |- 0
A DANGER
UNINTENDED EQUIPMENT OPERATION
» Prevent accidental grounding of logic inputs configured for sink logic. Accidental grounding can
result in unintended activation of drive functions.
» Protect the signal conductors against damage that could result in unintentional conductor grounding.
Failure to follow these instructions will result in death or serious injury.
o O Analog input
/ O Logic input - sink (negative logic)
& O Logic input - source (positive logic)
The setting of parameter ~ /7 5 determines whether control input terminal VIA will serve as an analog input
(0-10 Vdc or 0-20 mA) or as a logic input (either sink or source).
When configuring VIA as a logic input, be sure to slide switch SW3 on the main control board to the V (voltage)
position.
When configuring VIA as a logic input using sink (negative) logic, be sure to connect a 4.7 kQ (1/2 W) resistor
between control terminals P24 and VIA.
For more information on the use of control input terminal VIA, see ATV21 Installation manual.
F 118 [ VIA Logic Input Function 0to72 7 (preset speed
command input 2)
The setting of parameter ~ | /A determines the control function of logic input terminal VIA.
See table on page 67 for a full list of VIA logic input assignments.
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1/0 Control Parameters

Analog Input Adjustments (F 20 |-FZ204; F IE0O0-F I63; FZ2 I0-FZ2 |3;

F4H710-FH4173)
Analog Input Speed Reference and Output Frequency

Do not set the same frequency values for both output frequency levels 1 and 2. This will cause an £ ~ ~ / fault.

When using a 4—20 mA signal, set speed reference level 1 value to 20% (4 + 20 = 20%).

Hz
Output Frequency = == = = = = = = = = = = = =
Level 2 !
Output F 1 o
R ; %
Speed Reference Speed Reference
Level 1 Level 2

A further refinement of the bias and slope of the analog input signals can be made with parameters F 4 70— F 4 7 5.
Code ‘ Name/Description Adjustment range Factory setting
Feol [ VIA speed reference level 1 0o 100 % 0%
Feoe  VIA output frequency level 1 0.0 t0 200.0 Hz 0.0Hz
Feo3 [ VIA speed reference level 2 0o 100 % 100 %
Feod [ VIA output frequency level 2 0.0 t0 200.0 Hz 50.0 Hz
FiEO O Threshold logic for relay link to VIA 00 100 % 0%
FIB I [ Hysteresis threshold for logic relay link to VIA |0t20% 3%
Fe 1o O VIB speed reference level 1 010 100 % 0%
Fe Il [ VIB output frequency level 1 0.0 t0 200.0 Hz 0.0 Hz
Fele (1 VIB speed reference level 2 010 100 % 100 %
Fe 13 [ VIB output frequency level 2 0.0 t0 200.0 Hz 50.0 Hz
FlEe O Threshold logic for relay link to VIB 010 100 % 0%
FIB3 [ Hysteresis threshold for logic relay link to VIB |0t 20 % 3%
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1/0 Control Parameters

Analog Input Bias and Gain Adjustments

I Code | Name/Description Adjustment range Factory setting
F470 || VIA analog input bias QLefese 128
F4Y1l [ VIA analog input gain 010255 148
F4y1e O VIB analog input bias 0to 255 128
FY13 O VIB analog input gain 0to 255 148

Hz - . .
Output frequency N T, FHTS
A

Maximum frequency =q-===========mmmmmmnme oo Small
maller

Default Setting
FuIo, FHT2 — Y
0 : > %
0% 100%
oV 10 Vdc
0(4) mA 20 mAdc

Speed Reference Signal (VIA, VIB Input Value)

Parameters VIA analog input bias ~ 4 7/ and VIB analog input bias ~ 4 7 are factory set so that a minimal signal must be applied to
VIA or VIB before the drive starts the motor.

» Toincrease the signal level required to start the motor, decrease the input bias level.
» To reduce the signal level required to start the motor, increase the input bias level.

A |DANGER

UNINTENDED EQUIPMENT OPERATION
If the input bias level is set too high, the drive will start the motor without a signal present at VIA or VIB.

Failure to follow this instruction can result in death or serious injury.

Parameters VIA analog input gain ~ 4 7 [/ and VIB analog input gain F 4 7 7 are factory set so that the drive output reaches rated voltage
and frequency just before the signal to VIA or VIB reaches its maximum level.

» To decrease the signal level required before the drive output reaches rated voltage and frequency, increase the input gain level.
» Toincrease the signal level required before the drive output reaches rated voltage and frequency, decrease the input gain level.

Note: If the input gain level is set too low, the drive output may never reach rated voltage and frequency.

021-87700210

NIC SEANAT {"
Sl S0

-

www.nicsanat.com @



1/0 Control Parameters

Code | Name/Description Factory setting
Feoao [ Auto/Manual Speed Reference Switching 0
O Enabled
O Disabled
Switching between two speed reference sources by means of a logic input is enabled if parameter = [J [J is set
to 0.
To use this function, you must assign a logic input to function 38, Auto/manual speed reference switching.
When the assigned logic input is off, the drive will follow the speed reference source defined by parameter Remote
Mode Primary Speed Reference Source F /7111 d (see page 54).
When the assigned logic input is on, the drive will follow the speed reference source defined by parameter Remote
Mode Secondary Speed Reference Source F 2 [J 7 (see page 56).
When parameter F = [J [J is set to 1, the drive will follow the F /77 o speed reference source when it is operating
above 1 Hz. Below 1 Hz, it will follow the F 7 [ 7 speed reference source.
FnsL 1 Analog Output Function Selection 0
Value Function Maximum Signal
o Output frequency Maximum Frequency F H
/ Output current 150 % of drive’s rated current
= Speed reference Maximum Frequency F H
gl DC bus voltage 150 % of drive’s rated current
H Output motor voltage 150 % of drive’s rated current
5 Input power 185 % of drive’s rated current
E Output power 185 % of drive’s rated current
7 Estimated motor torque 250 % of rated motor torque
=] Motor torque current Current at 250 % of rated motor torque
£ Motor thermal state 100 % of motor’s rating
['1 | drive thermal state 100 %
/I | DO NOT USE -
/2 | Internal speed reference (after PID) Maximum Frequency F H
/'3 | VIA input value Maximum input value
/4 | VIB input value Maximum input value
.- | Fixed output — 100% signal .
- (Selection 1 — output current)
.~ | Fixed output — 50% signal }
"~ | (Selection 1 — output current)
Fixed output — 100% signal
I'7 | (Selections 0, 2, 3,4,5,6,7, =
8,9,10, 12, 13, 14, 18)
I'H | Serial communication data F A5 1 =1000
/9 | DO NOT USE -
Fn (J Analog Output Scaling -
Parameter F /7 is used to match the FN terminal output signal with the input requirements of the attached panel
meter by adjusting the slope and bias of the analog output signal. Before adjusting ~ /7, set + /15 L to either 15
or 17. As you adjust the value of F /7, monitor the display on the attached panel meter. When the meter display
reaches 100%, press the ENT key on the drive graphic display terminal. The drive will flash between F /7 and the
adjusted value, indicating that the adjustment has been saved.
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1/0 Control Parameters

Code | Name/Description Adjustment range Factory setting
FET I d Analog Output Slope - 1
O Negative slope
O Positive slope
FE92 O Analog Output Bias 0o 100 % 0%
Refer to the diagram below for examples of adjusting parameters + /7, F £ 5 /,and F £ 5 2
[F69 I=1,FE92=0]
(mA)
20 fommmmmm s
5 ! 5
g ‘vn . s .
S ! SELEED :
0 100% T o0 100%
F I15 L signal value F I15 L signal value
[FET I=0,FE52=100]
(mA)
-x- 20
5 5
3 Fe9e 3
g i
S i o 3
0 100%
F 5L signal value F 15 L signal value
FB6I4 O Low frequency when analog outputequal 0 V |0Hzto FHHz 0 Hz
Refer to the diagram below for adjusting parameters F 5 9 4,and F £ 5 5.
10V 0V
oV oV
Speed reference ’\SA%(teg;:i f:g;eurgggye
Motor frequenc!
Internal rgferen)ée (after PID) el (D1 Enar F12)
FEYS [ High frequency when analog output equal 0 V |0Hzto FH Hz 0 Hz
Refer to the diagram above for adjusting parameters F 5 54, and F 5 9 5
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I/O Control Parameters

Code ‘ Name/Description Adjustment range Factory setting
Fi13o 0 RY-RC Relay Function 0to 61, 254, 255 41 F 100 speed
attained
(drive running)

For a full description of the various functions assignable to the RY-RC relay, see page 72.
The RY-RC relay can have a secondary assignment with programmed selection logic. See parameters RY-RC

Relay Secondary Function F / 3 7 and RY-RC Relay Function Logic Selection F | 79 on page 92 for more

detail.
F I46 (1 Delay for RY-RC Relay 0.0t0 60.0 s 00s
This parameter introduce a delay on RY-RC output signal relay.
Fi13e [ FL Relay Function 0to 61, 254, 255 11: 'nve:::g; of fault

For a full description of the various functions assignable to the FL relay, see page 72.

F 141 1 Delay for FL Relay 0.0t060.0s 0.0s

This parameter introduce a delay on FL output signal relay.
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1/0 Control Parameters

Code | Name/Description Adjustment range Factory setting
F3ed 1 PID Control Enable - 0
o O PID disabled
/ o0 Enabled (feedback source is VIA)
c o Enabled (feedback source is VIB)
Parameter F 7 £ [J is used to enable PID control and define the source of the feedback signal.
The PID source is defined by the setting of parameter Remote Mode Primary Speed Reference Source F /101 &
(see page 54).
Parameter Frequency Command Agreement Detection Range F /£ 7 can be adjusted to command a drive relay
to signal when the PID setpoint and feedback are in agreement (see page 93).
F3Be 1 PID Proportionnal Gain 0.01t0 100.0 % 0.30 %
Parameter F 7 £ & adjusts the proportional gain applied during PID control. The speed change applied to the
motor is a correctional value proportional to the product of this parameter’s setting and the process error (deviation
between the setpoint and the feedback value).
A higher setting of £ 7 £ 2 provides a fast response to a process error but may also result in instability such as
hunting. The diagram below illustrates the effect produced by adjusting ¥ 7 & .
Feedback
Amount
| —
/ Motor Speed Change
Fast Respons
(F 3 E 2 =Large Gain)
Slow Response (F 7 £ &= Small Gain)
—>» Time
F3613  PID Integral Gain 0.011t0 100.0 0.20
Parameter F 7 £ I adjusts the integral gain applied during PID control. Any residual process errors that remain
after correction by the proportional gain are cleared to zero over time by the integral gain function.
A higher setting of £ 7 £ J provides a fast response to a process error but may also result in instability such as
hunting. The diagram below illustrates the effect produced by adjusting ¥ 7 & 7.
(F 35 3= Small Gain)
Feedback Amount / i
\ Motor Speed Change
TResiduaI Deviation
F 3E 32 = Large Gain)
—>» Time
The integral gain value can be set to zero by setting a logic input to function 65. For more information, see table
on page 67 and parameters ~ | /[ [, F | /2, F | | 3, page 80,and F [/ /H, page 80.
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1/0 Control Parameters

Code | Name/Description Adjustment range Factory setting
F3E6 O PID Derivative Gain 0.00 to 2.55 0.00
Parameter F 7 £ £ adjusts the derivative gain applied during PID control. This gain adjusts the response time of
the drive to rapid changes in the process.
Increasing the setting of ~ 7 5 £ more than necessary may cause great fluctuations in motor speed resulting in
system instability. The diagram below illustrates the effect produced by adjusting F 7 & &.
Current Error  f-------
Previous
Error
Feedback Motor Speed Change
Amount
Large Derivative Gain
i Small Derivative Gain
—> Time
F3s549 [ PID Control Waiting Time 00 2400 seconds |0
If parameter F 7 5 9 is set to a value greater than 0 seconds, the drive will notimmediately enter PID control upon
startup. For the time set by F 7 5 5, the drive will ignore the feedback signal, accelerating the motor to the speed
set by the reference input. This function can be used to prevent the drive from entering PID control mode before
the system approaches the final operating level.
F3B0 [ Pl regulator reversal direction correction 0
O No
O Yes
F391 [ Stop on LL hysteresis 0.0to FH 0.2 Hz
F3ge O Pl wake up threshold on Pl error 0.0to FH 0.0Hz
F393 1 Pl wake up threshold on Pl feedback error 0.0to FH 0.0 Hz
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I/O Control Parameters

Code ‘ Name/Description Adjustment range Factory setting
FEYS  PTC Motor Thermal Protection Enable - 0
O Disabled
O Enabled (faultmode). If 7 5 | /is setto 1 andthe PTC probe signals a problem, the drive will fault and display
an [JH 7 code.
O Enabled (alarm mode). If F 5 | [ is setto 2 and the PTC probe signals a problem, the drive will signal a fault
and continue operating.
Setting parameter F £ 4 5 to 1 or 2 converts control terminal VIB into a PTC motor thermal probe input. See the
ATV21 Installation manual, for wiring details.
FE4Y5 0 PTC Resistor Value 100 to 9999 @ 3000 @
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I/O Control Parameters

Always Active Logic Function

A WARNING

LOSS OF CONTROL

« The designer of any control scheme must consider the potential failure modes of control paths and, for certain critical control
functions, provide a means to achieve a safe state during and after a path failure. Examples of critical control functions are
emergency stop and overtravel stop.

» Separate or redundant control paths must be provided for critical control functions.

« System control paths may include communication links. Consideration must be given to the implications of unanticipated
transmission delays or failures of the link.

« Each implementation of an Altivar 21 drive must be individually and thoroughly tested for proper operation before being placed
into service.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Two logic input functions can be configured to be always active. The logic input functions assigned to parameters + /[ H and F | /[ wi

continuously affect drive operation. See table beginning on page 67 for a list of available logic input functions.

Code ‘ Name/Description Adjustment range Factory setting I
F OB O Always Active Logic Function 1 0to72 0 (no function)
F 1O 0 Always Active Logic Function 2 Oto72 1 (run permissive)
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1/0 Control Parameters

Preset Speeds (5~ I = 5~ 1)

A maximum of seven preset speeds can be selected by 4 logic inputs (F, R, RES, or VIA). Preset speed control is only active when the drive

is in logic input control (L /71 4 = 0).

For one preset speed, assign a logic input to function 6.
For up to three preset speeds, use two logic inputs for functions 6 and 7.
For up to seven preset speeds, use three logic inputs for functions 6, 7, and 8.

Preset speed commands take priority over speed commands from any other source. For more information on preset speeds, see page 67.
See page 27, for wiring instructions and timing diagram.

Code ‘ Name/Description Adjustment range Factory setting
S O Preset speed 1 LLtolL Hz 15 Hz
Er 2 O Preset speed 2 LLtolL Hz 20 Hz
E = 3] [ Preset speed 3 LLtolL Hz 25 Hz
S5-Y J Preset speed 4 LLtolUL Hz 30 Hz
Er 05 [ Preset speed 5 LLtoUL Hz 35 Hz
5 =[5 O Preset speed 6 LLtolUL Hz 40 Hz
E= T O Preset speed 7 LLtoll Hz 45 Hz
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1/0 Control Parameters

+/- Speed Control Parameters

+/- speed (motorized potentiometer) control is selected by setting parameter ~ /710 4 or F 2 7 to 5 (see pages 54 and 56). Two logic
inputs are required, one to increase the speed command (logic input function 41) and one to decrease the speed command (logic input

function 42). Logic input function 43 clears the speed reference value accumulated by the +/- speed logic inputs.

8]

Parameters F 2 5 4 — F & £ 9 refine the operation of +/- speed control.

The ratio of parameter F 7 £ 5 to parameter 7 £ 4 determines the (+) speed command slope:

iy
]

L
1

51F

i
v
]

(+) speed command slope =
The ratio of parameter ~ 7 & 7 to parameter 7 £ £ determines the (-) speed command slope.

(-) speed command slope = F &6 7/ F

nl
™
o

For more detail, see page 69.

Code ‘ Name/Description Adjustment range

Factory setting

FebH (1 +Speed Logic Input Response Time 0.0 to 10.0 seconds

0.1 seconds

Parameter F 7 £ 4 sets the maximum on-time of the logic input assigned to

(+) speed, limiting the speed increase, as defined by parameter F £ 5 5, to only one step. Keeping the logic input
active longer than the time set by parameter ~ & £ 4 will allow multiple step increases of the speed command.

FZBS5 1 +Speed Frequency Steps 0.0to F H Hz

0.1 Hz

Parameter F 7 £ 5 sets the frequency width in Hz of each (+) speed command step.

FZEER (1 -Speed Logic Input Response Time 0.0 to 10.0 seconds

0.1 seconds

Parameter F 7 £ £ sets the maximum on-time of the logic input assigned to

(-) speed, limiting the speed decrease, as defined by parameter - = £ 7, to only one step. Keeping the logic input
active longer than the time set by parameter ~ & £ 5 will allow multiple step decreases of the speed command.

FZE1 1 -Speed Frequency Steps 0.0to FH Hz 0.1 Hz
Parameter F & £ 7 sets the frequency width in Hz of each (-) speed command step.
FeE8 [ Initial +/- Speed Command 0.0to FH Hz 0.0 Hz

powered up.

Parameter F - £ H sets the +/- speed command in Hz that is applied to the drive when it is first powered up.
Leaving this parameter at its default value will result in the drive’s output frequency starting at 0 Hz every time it is

FZB3 [ Change of Initial +/- Speed Frequency -

o O Disabled
! O Enabled

received by the drive before power was removed.

The setting parameter F = £ 9 determines whether the value of parameter ~ = £ A will change every time power
is cycled to the drive. If parameter F 2 £ 5 is set to 1, parameter F 2 £ A will be set to the last speed command
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1/0 Control Parameters

Adjustment range Factory setting I

Code | Name/Description
F 131 (1 RY-RC Relay Secondary Function 0to 61, 254, 255 255 (always on)
The RY-RC relay can be set to signal a secondary condition. The primary RY-RC relay function is set by parameter
F | 30 (see page 85). See table beginning on page 72 for a full description of the primary and secondary
functions that can be assigned to the RY-RC relay.
F 133 0 RY-RC Relay Function Logic Selection - 0
O F /30 (primary)and F | 3 7 (secondary)
O F /30 (primary)or F /3 7 (secondary)
The RY-RC relay can be configured to energize when either:
Both the primary AND secondary conditions are met (true) (~ / 79 =0), or
Only one OR the other is met (true) (F /349 =1)
F o0 [ Relay Output — Frequency Level 1 Attained 0.0to FH Hz 0.0 Hz
The frequency set by parameter ~ 117 17 is the threshold level for relay output functions 4 and 5 (see page 72).
Output Frequency (Hz)
Commanded
Frequency
0 >
: : Time (S)
Relay Output Function 4 A |_ 8,’2‘,:
Relay Output Function 5 _| l— 8EF
F ol 1 Relay Output — Frequency Level 2 Attained 0.0to FH Hz 0.0 Hz
The frequency set by parameter - /[ | +/-the F /[ detection band is the threshold level for relay output
functions 8 and 9 and the hysteresis for relay output functions 66 and 67 (see page 72).
Output Frequency (Hz
[F 1o +[F o=
Foraol
[F 1ra]-|F 1oz Time (S)
o >
Ee:ay gu:pu: iunc:ion z |_| |—| 82:
elay Qutput Function t : I ON
|—! |—l OFF
Relay Output Function 66 ’ 8?,:
Relay Output Function 67 : ON
OFF
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1/0 Control Parameters

Code | Name/Description Adjustment range Factory setting
Fioe O Frequency Attained Detection Band 0.0to F H Hz 2.5 Hz
Parameter ~ /[J 2 determines the bandwidth around the ~ /[ / frequency (see diagram above) and the
commanded frequency (see diagram below) driving relay output functions 6 through 9 (see page 72).
Output Frequency (Hz)
.
Commanded Frequency |
:
0 P Time (S)
I I ON
Relay Output Function 6 ' : OFF
Relay Output Function 7 i : ON
| | OFF
FIB1 [ Frequency Command Agreement Detection 0.0to FH Hz 2.5Hz
Range
Parameter - /& 7 determines the bandwidth around the VIA or VIB speed reference (see below) driving relay
output functions 52, 53, 60, and 61 (see page 76).
This function can be used to signal whether the amount of processing and the amount of feedback agree when the
PID function is in use.
VIA
+
[Frod| or [Fzn]
:
Time (S)
Relay Output Function 52 + 60 |_| ’_| 8’|le
. P P ON
Relay Output Function 53 + 61 I_I |_| OFF
FEO3 1 External Fault Stop Mode - 0
i O Freewheel stop
/ O Ramp stop
E O DC injection braking
The setting of parameter F £ [ 7 determines how the drive will stop if a logic input assigned to function 11 or 46
is activated (see table on pages 68 and 69).
FBEOH

(1 External Fault DC Braking Time 0.0 to 20 seconds 1.0 seconds

If parameter ~ & [ 7 is set to 2, parameter ~ 5 7 < will determine how long DC current will be injected into the
motor while the external fault logic input is active.
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Display Parameters

Code | Name/Description Adjustment range Factory setting
F110 O Default graphic display terminal Operational 0to 10 0
Value
o O Motor operating frequency (Hz or custom display, see Custom Frequency Display Conversion Factor
F 70 on page 95)
/ O Speed reference (Hz or custom display, see ~ 7. 2 on page 95)
c O Motor current (% or A, see F 70 | below)
3 O Drive rated current (A)
& O Drive thermal state (%)
5 O Output power (kW)
B o Internal speed reference (after PID function) (Hz or custom display, see F 7. = on page 95)
7 O Serial communication data
g O Output speed (rpm, see Motor Rated Speed F 4 / 7 on page 48)
g O Displays the total number of frames received by the communication card since the last power ON
1o o Displays the total number of valid frames received by the communication card since the last power ON
The setting of parameter ~ 7 /[J determines the default display on the drive’s graphic display terminal upon power
up.
Status alarms C, P, L, and H can only be displayed on the graphic display terminal if # 7 /] is setto 0. See “Run
Mode” on page 19 for more information.
FI01 [ Graphic display terminal : % or A/V Units - 1
o o %
/ O A (amperes) or V (volts)
The setting of parameter = 717 | determines how certain values will be displayed on the drive graphic display
terminal, either as a percentage of the drive rating or as a value of amperes or volts as appropriate.
The setting of £ 71 | will only affect parameters and display values that can be represented in amperes or volts.
This includes the following parameters:
- EHr and F [ 7 3: motor rated current
- F 25 [:DC braking current level
- F IB5 and F E [ [: motor current limit
- FE I I:underload detection level
- F 9 I0: permanent magnet motor step-out detection current level
Motor rated voltage (parameters . /. and F [ 7 [)are always displayed in volts.
Fi108 [ Graphic display terminal Frequency Resolution |- 0
o O Disabled - 0.1 Hz steps
| to 255 O See the formula below
Parameter ~ 71 5 works along with parameter Local Mode Speed Reference Step Changes F 70 7
(see page 55) to adjust the incremental steps of the drive graphic display terminal frequency display.
At its factory setting, parameter ~ 7] A is disabled and the graphic display terminal increments or decrements
frequency displays in 0.1 Hz steps.
If parameter F 70 A is set to a value other than 0, then the graphic display terminal frequency display is
determined as follows:
graphic display terminal frequency display = Internal speed reference (after PID function)x ~ 704/ F 70 7
For example, if both ¥ 7/ 7and F 7] A are equal to 1, the graphic display terminal frequency display will
increase only in full 1 Hz steps.
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Display Parameters

Code | Name/Description Adjustment range Factory setting I
FEZ I 1 Run Time Alarm Setting 0.0 t0 999.9 610.0 (6100 hours)
Parameter £ 2 | is used in conjunction with a relay output set to functions 42 or 43 (see page 75) to signal that
the run time specified by the setting of ~ £ = / has accumulated.
0.1 =1 hour, 100 = 1000 hours
Fi48 (J Accumulated Power Consumption Memory - 1
o O Disabled
/ O Enabled
The setting of parameter ~ 74 5 determines whether the drive’s accumulated power consumption memory,
displayed in kilowatt-hours (kWh), is cleared when the line power is cycled. If F 74 £ is set to 0, the memory is
cleared. If set to 1, the kWh memory is retained.
Fi449 [ Accumulated Power Consumption Display Unit | According to drive 0
model (see table page
128).
o o 1kWh
I o 0.1 kWh
= o 0.01 kWh
3 O 0.001 kWh
The setting of parameter ~ 74 5 determines the scaling of the kWh display on the graphic display terminal.
Fioe [ Custom Frequency Display Conversion Factor | 0.00 to 200.0 0.00
Parameters - 707, F 70 5,and F 70 & can be used to customize a speed display on the drive graphic display
terminal to match the application’s operational speed, for example, feet per minute or units per hour.
0.00: Frequency displayed in Hz
0.0If parameter ~ 717 ' is set to a value other than 0.00, the frequency value displayed will be calculated as
follows:
Value displayed = display or parameter frequency x F 7] 2. See example below.
1 to 200.0: Conversion factor
50.0 | T—> | 600
F1020 08
60x30.00=1800
OO |k I:lI > E.0
F102=0. 00 F102=0.10
EOX0.10=6.0
Fi103 (1 Frequency free unit conversion selection 0
o O All frequencies display free unit
/ o PID frequencies free unit conversion
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Display Parameters

Code | Name/Description Adjustment range Factory setting
F105 (1 Custom Frequency Display Conversion Slope |- 1
O Negative slope
O Positive slope
Parameter F 711 5 sets the slope of the custom frequency display conversion. See the diagrams below for
examples of the operation of this function.
F10& d Custom Frequency Display Conversion Bias 0.00to F H Hz 0.00 Hz
Parameter ~ 7] 5 adds a bias to the custom frequency display conversion process.
[FI0 1=, F106=0.00] [FI05=I.F 106=20.00]

Graphic display Graphic display
terminal terminal
O frmmmmmmmmmm—5 1000
1
1
1
1
I
1
F10ga » 200
0 ! 0 !
Output Frequency (Hz) 0 Output Frequency 80 (Hz)
[F105=0F 106=60.00]
Graphic display
terminal
800
0
Output Frequency80 (Hz)
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Fault Management Parameters

Code | Name/Description Factory setting
F3013 (1 Auto Fault Reset 0
o O Disabled
/| to IO O Number of fault reset attempts
Description
The table below lists the faults that can be cleared with Auto fault reset. If parameter + 7 [J 7 is set to a value greater than 0 and one of

these faults occurs, the drive will attempt to automatically clear the fault, allowing it to be restarted:

Automatically Resettable Faults

Code Fault Code Fault

ac i Overcurrent during acceleration oL | | drive overload

orée Overcurrent during deceleration 7L 2 | Motor overload

ar 3 Overcurrent during constant speed operation 0 F | | Overvoltage during acceleration
OrC IF | Short-circuit or ground fault during acceleration [1F 2 | Overvoltage during deceleration
r 2 F | Short-circuit or ground fault during deceleration [JF 3 | Overvoltage during constant state operation
0L 3F | Short-circuit or ground fault during constant speed operation | 5 [J L/ £ | Permanent magnet motor pulls out of synchronism

oH drive overtemperature fault -
Auto fault reset attempts will continue until the number of attempts set by parameter ~ 7 [J 7 has been exhausted.

If these attempts do not clear the fault condition, the drive will stop and a manual fault reset will be required.

If another type of fault (a type not listed in Automatically Resettable Faults table above) occurs during the auto fault reset process, the drive
will stop and a manual fault reset will be required.

A successful auto fault reset means that the drive accelerates the motor to the commanded speed without another fault occurring.

If an unspecified period of time elapses after a successful auto fault reset attempt without another fault occurring, the reset attempt counter
will clear allowing another full set of reset attempts to be made during a future fault occurrence.

During the auto fault reset process, the drive graphic display terminal alternately displays ~ £ ~ 4 and the display value selected by

parameter ~ 7 /1] (see page 94).

Conditions permitting auto fault reset
An auto fault reset attempt will not be made if the cause of the fault persists.

Inthe case ofan [JL [ or [JL 2 fault, the drive will calculate the cooling time necessary to clear the fault.
In the event of an [7 H fault, the heatsink temperature probe will indicate when the fault can be cleared.

DC bus voltage measurements will indicate whenan 0 F [, [

', or [1F 3 fault can be cleared.
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Fault Management Parameters

Time delay

The first fault reset is attempted 1 second after the fault occurs. Each subsequent fault reset attempt adds 1 second to the time interval, as
illustrated in the table below.

Fault Reset Attempts

Attempt number Time delay between fault reset attempt and most recent fault

1 1 second

2 seconds

3 seconds

4 seconds

5 seconds

6 seconds

7 seconds

8 seconds

Ol O N OO | & WO N

9 seconds

-
o

10 seconds

Fault relay action

An output relay set to functions 10 and 11 (see table on page 72) will not indicate a fault until all fault reset attempts have been exhausted.
Output relay functions 28 and 29 can be used to indicate that an auto-resetable fault has occurred.
Output relay functions 36 and 37 can be used to signal any kind of drive fault, even during auto fault reset attempts.

Drive fault memory

If parameter Drive Fault Memory F £ [7 7 is set to 1 and power to the drive is cycled while an auto-resettable fault is active, the auto fault
reset action will be cancelled (see page 100).
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Fault Management Parameters

CatchOn The Fly (F 730 1)

If catch-on-the-fly motor starting is enabled (parameter F 7 [J | is not set to 0), the drive will detect the motor’s rotating direction and speed
before applying power. This will result in a smooth reapplication of power to a coasting motor without high current or torque pulses.
If F 310 I is disabled and the drive is started into a spinning motor, it will apply a low starting frequency to the motor, operating in current
limit until the motor almost stops. Then, the drive will accelerate the motor to the commanded speed.
Catch-on-the-fly motor starting will be applied if - 7 [J | is setto 1 or 3 and:
» There is a brief power loss (the graphic display terminal does not go blank) that results in the drive removing power from the motor,
+ and, there is a continuous run command to the drive (2-wire control)

F30 ] Setto1or3

Inout Voltage

Motor Speed

Run Command

H | oFF

Catch-on-the-fly motor starting will be applied if - 37 [J [ is setto 2 or 3 and:
» The run permissive (logic input assigned to functions 1 or 54) is removed and restored,
* and, there is a continuous run command to the drive (2-wire control)

F30 | Setto2or3

Motor Speed

L
T
'
'
'

Run Command _] : . 8?,:

. 1 —— ON
Run Permissive OFF

If 310 Iis setto 4, the drive will perform a motor speed and direction search each time it receives a run command.
Note: Enabling catch-on-the-fly adds about 300 milliseconds to implementation of each start command to the drive.

Do not use catch-on-the-fly if there is more than one motor supplied by the drive.

Code ‘ Name/Description Factory setting

Faoi  Catch On The Fly 3(1)

Disable

After brief power loss

After run pemissive is restored

After brief power loss or run permissive is restored
During every startup

Lwhh QO
OooOoooaag

(1) Catch-on-the-fly motor starting after a drive fault is always active if auto fault reset is enabled (parameter Auto Fault Reset F 71 7 is
not set to 0, see page 97).
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Fault Management Parameters

Code | Name/Description Factory setting
FB32 d Motor Overload Memory 0
o Cleared
If parameter F £ 7 2 is set to 0, the drive’s memory of the motor’s thermal state (used for overload calculation) is
cleared whenever the power is cycled.
O Retained
If parameter F £ 7 7 is set to 1, the drive’s memory of the motor’s thermal state is retained even when power is
removed. If the drive is faulted on an Motor Overload Fault [7 L Z, a cooling time (as calculated by the drive) must
expire before the motor can be restarted.
FeO2 O Drive Fault Memory 0
O Cleared
If parameter ~ 5 [J = is set to 0 and power to the drive is cycled after a fault:
- Ifthe cause of the fault has been eliminated, the drive will reset and can be started. Information about the fault
just cleared will be transferred to the fault history.
- If the cause of the fault has not been eliminated, the fault will be displayed again but the drive’s memory of the
operational information associated with the fault will be transferred to the fault history.
- Information about the 4 most recent fault will be eliminated from the fault history.
O Retained
If parameter F £ [J 2 is set to 1 and power to the drive is cycled after a fault:
- If the cause of the fault has been eliminated, the drive will reset and can be started. Information about the fault
just cleared will be transferred to the fault history.
- If the cause of the fault has not been eliminated, the original fault code and all of its operational data will be
available for viewing as the current fault in the monitoring mode.
- Information about the 4" most recent fault will be retained in the fault history.
- Auto fault reset will be disabled.
FeOAH (1 Input Phase Failure Detection Mode 1
O Disabled
If parameter F £ [J A is set to 0, input phase failure detection is disabled. Loss of one input phase will not cause
the drive to fault.
o Enabled
If parameter F £ [J A is set to 1, the loss of one input phase will cause an £ F H | fault.
F3ioe [ Input Phase Loss 0
O Disabled
If parameter F 3 [J 7 is set to 0 and the drive briefly loses input power, it may not fault but may instead experience
a momentary reduction of motor voltage and/or current and then resume normal operation once full input power is
restored.

O DO NOT SELECT

O Freewheel

If parameter ~ 7 [J 7 is set to 2 and the drive briefly loses input power, the drive will remove power from the motor
and allow it to coast to a stop. The graphic display terminal will flash 5 £ [J F. The drive can only be restarted by
providing a new run command.

Input Voltage

Motor Speed
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Fault Management Parameters

Code | Name/Description Adjustment range Factory setting
FBE1 1 Undervoltage Fault Operation Mode - 0
O Alarm only (detection level below 60 %)
If parameter F £ & 7 is set to 0 and the supply voltage drops below 60% of its rated value, the drive will stop and
indicate a fault code on the graphic display terminal, but it will not activate a fault relay. If the supply voltage rises
above 60% of its rated value, the fault code on the graphic display terminal will be cleared without a fault reset
action and the drive will be ready to operate.
O Fault (detection level below 60 %)
If parameter F £ 2 7 is set to 1 and the supply voltage drops below 60% of its rated value, the drive will fault and
will require a reset action to clear the fault before it can be restarted.
o Alarm only (detection level below 50 %)
If parameter F £ & 7 is set to 2 and the supply voltage drops below 50% of its rated value, the drive will stop and
indicate a fault code on the graphic display terminal, but it will not activate a fault relay. If the supply voltage rises
above 50% of its rated value, the fault code on the graphic display terminal will be cleared without a fault reset
action and the drive will be ready to operate.
The use of a line reactor is required if parameter F &/ £ 7 is set to 2.
F3Oos (1 Overvoltage Fault Protection - 2
O Enabled
If parameter F 7 [J 5 is set to 0, and the drive detects an impending DC bus overvoltage fault, it will automatically
take one of the following actions:
- Increase the deceleration time
- Keep the motor at a steady speed
- Increase the motor speed
Output A ; ;
Frequency HEEEN
— >
DC Bus VoItageA- -------------------- e FE2E |: Over-Voltage
: : Fault Operation Leve
>
o Disabled
If parameter - 70 5 is set to 1, the drive will take no action to avoid a DC bus overvoltage fault.
O Enabled (quick deceleration mode)
If parameter F [0 5 is set to 2, and the drive detects an impending DC bus overvoltage fault, it will increase the
V/Hz ratio of the power applied to the motor. Motor over-excitation is used to dissipate regenerative energy into
the motor instead of the drive.
O Enabled (dynamic quick deceleration mode)
If parameter F 7 [J 5 is set to 3, the drive will increase the V/Hz ratio of the power applied to the motor as soon as
slow down begins instead of waiting for the DC bus voltage to approach the fault level.
When motor speed is being reduced, a DC bus overvoltage fault can often be caused by regenerated energy being
absorbed by the drive from the load and motor.
FECE 1 Overvoltage Fault Operation Level 100 to 150 % of 140 %
nominal DC bus
voltage
Parameter F £ 2 £ sets the DC bus voltage level at which the actions defined by parameter F 7 [J 5 take place.
See diagram above for more details.
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Fault Management Parameters

Code

| Name/Description Factory setting

FBEOS

(1 Output Phase Failure Detection Mode 3

If output phase failure detection is enabled and an output phase failure persists for more than 1 second, the drive
will fault and display the £ F H [J fault code.

O Disabled. If parameter F £ [15 is set to 0, output phase failure detection is disabled.
O At the first start-up. If parameter ~ 5 [1 5 is set to 1, an output phase failure check is made only during the
first motor start-up after power is applied to the drive.
O Atevery start-up. If parameter ~ 5 (7 5 is set to 2, an output phase failure check is made every time the motor
is started.
O During operation. If parameter ~ £ [7 5 is set to 3, continuous output phase failure monitoring is performed
while the motor is running.
O At start-up and during operation. If parameter ~ & [J 5 is set to 4, monitoring for an output phase failure is
performed at motor start-up and continuously during operation.
O Load side disconnect mode. Setting 5 for parameter ~ 5 [1 5 is for applications with a load side disconnect.
The drive will automatically restart the motor if the following are true:
- An all-phase failure has been detected (an output contactor or a load side disconnect has opened)
- The drive detects that a 3-phase connection has been reestablished (the output contactor or load side
disconnect has closed). It is necessary to wait 1 s between disconnection and connection. See following
scheme to have an example of loss of output contactor.

Speed

Ouput contactor

Pt . :
1 ' H H
0 t

t1: deceleration without ramp (freewheel)
t2: acceleration with ramp

- Avalid run command exists

An output phase failure detection sweep is made as part of the auto-tuning process, regardless of the setting of
parameter F £ [1 5. High-speed motors and other special motors may cause nuisance output phase failure faults.
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Fault Management Parameters

Code | Name/Description Adjustment range Factory setting
F& IO [ Underload Fault/Alarm Selection - 0
o O Alarm. If parameter F £ /17 is set to 0, relay output functions 24 or 25 (see page 73) can be used to signal an
underload condition without the drive faulting.

/ O Fault. If parameter F £ /(] is set to 1 and the loading level drops below the setting of ~ £ /| / for a period of
time longer than that set by ~ & /2, the drive will fault, displaying fault code L/ L. The fault relay will be set if
one has been defined (relay output functions 10 or 11, see page 68). A relay assigned to signal an underloaded
condition (functions 24 or 25, see page 68) will also be set.

The drive’s response to an underload condition is set by parameters - 5049, F& [0, F& | l,and FE 2.
The setting of parameter ~ £ [ [J determines whether an underload condition signals an alarm with an output relay
or faults the drive.
The sum of parameters F £ [J 9 and F £ | | determines the drive loading level that will clear an underload
alarm/fault.
Parameter F £ [ 2 determines how long the drive can be under load before an alarm or fault is signaled.
See parameters F 5049, FE |0, F& | [ and F £ |2 diagram below for more details.
FE 10 =10 (Alarm Only)
ON
Low Current : : . OFF OFF
Signal Output : : : o
Output Current (%) F& / gor l;.ess FE I2
FEII+FEOT oA~ = A\ -
FE I e —— i
Time [Sec]
F& Il (J Underload Detection Level 0to 100 % (1) 0%
Parameter - £ | [ sets the underload detection level.
FEO9 d Underload Detection Level Bandwith 11020 % (2) 10 %
FB 12 (1 Underload Detection Time 0t0255s 0s

(1)Percentage of the drive’s current rating. Display can also be in amperes, depending on setting of parameter Graphic display terminal :
% or A/V Units F 711 | (see page 94).
(2)Percentage of Underload Detection Level F £ [ [ setting
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Fault Management Parameters

Code | Name/Description Adjustment range Factory setting
FE33 [ Loss of VIA Analog Signal 00 100 % (1) 0%
o O Disabled. If parameter F £ 3 7 is set to 0, the drive will not monitor for loss of signal at analog input terminal
VIA
| to 100 O Fault detection level. If parameter F £ 7 7 is set to a value greater than 0 and:
- The signal at VIA drops below the fault detection level selected,
- and, the low signal level persists for 300 milliseconds or longer,
the drive will fault and the graphic display terminal will display the fault code £ - /4.
FBEHYH4 [ Drive behaviour on 4-20 event 0
o O No
/ O Freewheel: freewheel stop and alarm
c O Fallback speed: switch to fallback speed. Maintained as long as the fault is present and the run command is
not disabled. See parameter F £ 4 5 for fallback speed.
3 O Speed maintain: the drive maintains the speed being applied when the fault occured, as long as the fault is
present and the run command is not disabled.
& O Ramp stop
FEYY9 [ Fallback speed 0.0to F H 0.0 Hz
See parameter F 5 4 4.
F& 13 (1 Output Short-Circuit Detection Mode - 0
o O Each time a RUN command is given (standard pulse)
/ O Only one time after power is turned on (standard pulse)
c o Each time a RUN command is given (short-time pulse)
El O Only one time after power is turned on (short-time pulse)
The setting of parameter ~ £ /| 7 determines how the drive determines an output short-circuit during start-up.
Select the short-time pulse if the drive is powering a low impedance motor.

(1) Percentage of maximum VIA signal level
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Fault Management Parameters

Overtorque Detection
The drive’s response to a particular motor torque level is determined by the setting of parameters F &
ON:

Overtorque |
Signal Output
Less Thén F E 18 FE I8
>
FEIE P N LTS
FEIG-F6 19 | . _._._. o N
Torque Current (%)
Time (Sec)
Code | Name/Description Adjustment range Factory setting
FB IS 1 Overtorque Fault/Alarm Selection - 0
o O Alarm. f parameter F £ 7 3 is set to 0, the drive will not monitor for loss of signal at analog input terminal VIA
/ O Fault. If parameter F £ |5 is set to 1 and the drive faults, the overtorque signal output will remain latched on
until the fault is reset.
Depending on the setting of parameter F £ /5, the drive can use output relay function 12 or 13 (see table on
pages 72) to signal an overtorque alarm or fault (Z/ £ fault code).
FE IR | Overtorque Detection Level 0 to 250 % of nominal | 130 %
rated motor torque
The setting of parameter ~ & | 5 determines the level at which the drive will act upon a motor overtorque condition
(see diagrams above and below).
Overtorque Pre-Alarm OFF OFF
Signal Outpu | ON ON  F—
FEB IBx07 L [ _
FBEI6x07-FE 19 fomrmeme e N A N e . 0 <
Output Frequency
level 2
(Sec)

Time

Torque Current (%)

Output relay functions 20 or 21 can be used to signal a overtorque pre-alarm when the calculated motor torque

reaches 70% of the value set by parameter F 5 /5.
FG 18 1 Overtorque Detection Time 0.0 to 10 seconds 0.5 seconds
The setting of parameter ~ £ | A determines how long the drive must detect a motor overtorque condition before
it signals an alarm or fault (see above diagram).
i i %of F& |5
FG 19 1 Overtorque Detection Level Bandwith &f{‘;:oo I G = A B 6 %
TWhile the setting of parameter F £ | & determines the level at which a motor overtorque alarm or fault will be
signaled, the setting of parameter ~ £ /5 determines how far the calculated motor torque must drop before the
alarm or fault is cancelled (see above diagram).
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Fault Management Parameters

Code | Name/Description Factory setting
FB34 [ Ambient Temperature For drive Service Alarm 3

I O -10to10°C

c o 11to20°C

3 O 21to30°C

Y O 31to40°C

5 O 41to50°C

(] o 51to60°C

The drive can be programmed to signal a service alarm using output relay functions 44 or 45 (see page 75). The
status of the service alarm can be displayed on the graphic display terminal (see page 18).

At initial start-up, set parameter ~ £ 7 4 to the drive’s average ambient operating temperature. Setting - & 7 4 to
the highest annual temperature or changing the value after drive operation has begun may result in an early drive
service alarm.

Nuisance Overvoltage And Input Phase Fault Avoidance

Parameters - 4 5 [ to F 4 H 7 can be used to avoid nuisance overvoltage and input phase faults caused by:

* High input impedance: line reactor
» Low input impedance: high kVA distribution network
» Voltage instability: generator power source

If nuisance faults occur, increase the value of parameter ~ ~ 4 |. If increasing the value of F 4 4 | over 1000 does not eliminate nuisance
faults, increase the values of parameters F 4 5 7 and F 4 H 3 as needed.

Code | Name/Description Adjustment range Factory setting

FHE | 1 Line Noise Compensation Filter 0 to 9999 0 microsecond
microseconds

F4BZ [ Line Noise Inhibitor Filter 0 to 9999 442 microseconds
microseconds

F4B3 [ Line Noise Inhibitor Gain 0.0 to 300.0 % 100 %

F4B4 [ Power supply adjustment gain 0.0t0 2.0 0.0

When the using machine has specific resonance, the following phenomena are happened:
- the machine occurs vibration,
- unusual noise of machine or peripheral.

If these phenomena are occured, the following parameters should be adjusted:
- atfirst, set - 45 4 to 0.5,
- next, set F 4 A4 as another value when no effect by setting - 4 2 4 to 0.5,

- if Motor Rated Frequency . L =50 Hz, set F 4 & | to the following value 531,
- if Motor Rated Frequency . L =60 Hz, set F 4 & [ to the following value 442.
Note: - 44 | and F 4 H 7 are invalid when F 4 A 4 has a value excluding 0.0
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Fault Management Parameters

Motor Overload Characteristics (0L I7)

Motor Type

Set L [1t00, 1,2, or 3 if a self-cooled motor is being powered by the drive. The diagram below illustrates the overload protection level
for the self-cooled motor as a function of motor frequency.

Overload Protection for a Self-Cooled Motor

Output Current Reduction Factor [%] / [A]

/
[EH~]x01.0

x 0.55

30 Hz 'Output Frequency (Hz)

Set [1L /1to4,5,6, or7 if a forced-cooled motor is being powered by the drive. The diagram below illustrates the overload protection level
for the forced-cooled motor as a function of motor frequency.

Overload Protection for a Forced-Cooled Motor
Output Current Reduction Factor [%] / [A]

4
[EHr]x010 |-

[EH-]x06

T

o
[

6 Hz ~ Output Frequency (Hz)

Overload Protection
To enable motor overload protection, set 7L [1t0 0, 1, 4, or 5.

A WARNING

INADEQUATE MOTOR PROTECTION

When [J L [Tis setto 2, 3, 6, or 7, a separate overload protective device, external to the drive, must be wired between the drive and the
motor.

Failure to follow this instruction can result in death or serious injury.

To disable motor overload protection, set 7L /7 to 2, 3, 6, or 7. In this case, a separate overload protective device, external to the ATV21
drive, must be wired between the drive and the motor.

Overload Stall

The overload stall function is only compatible with variable torque loads where the load on the motor and drive is dependent on the operating
frequency and where the load can be reduced by slowing the motor.

If overload stall is enabled, the drive will reduce its output frequency if it detects an impending overload fault. As the overload condition of
the motor is dissipated, the drive will return its output frequency to the commanded value.

To enable overload stall, set /L /Tto 1, 3, 5, or7.
To disable overload stall, set [/ L /1to 0, 2, 4, or 6.
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Fault Management Parameters

Code | Name/Description Factory setting
oLn [d Motor Overload Characteristics 0
This parameter value depends on:
- the motor type (self cool or forced cooled),
- and the protection.
Protection
Motor type ol Behaviour
yp Overload | Overload | value
protection stall
enabled disabled O | In case of overload defined by £ H - parameter, the
drive trips in [J L 2 fault and the letter L is blinking.
enabled enabled I | In case of overload defined by - H - parameter, the
drive reduces automatically the speed and follows a
fallback speed (80 % of Motor rated frequency .. L ) (1).
If the overload remains during the fallback speed, the
Self cooled drive trips in [7 L 2 fault and the letter L is blinking.
disabled disabled Z -
disabled enabled 3 | In case of overload defined by £ H ~ parameter, the
drive reduces automatically the speed and follows a
fallback speed (80 % of Motor rated frequency w L) (1).
The drive will not trip in 7 L & fault.
enabled disabled 4| In case of overload defined by £ H - parameter, the
drive trips in [J L 2 fault and the letter L is blinking.
enabled enabled 5 In case of overload defined by £ H - parameter, the
drive reduces automatically the speed and follows a
fallback speed (80 % of Motor rated frequency . L ) (1).
Eorced If the overload remains during the fallback speed, the
e drive trips in [ L 2 fault and the letter L is blinking.
disabled disabled B -
disabled enabled T | In case of overload defined by £ H ~ parameter, the
drive reduces automatically the speed and follows a
fallback speed (80 % of Motor rated frequency . L) (1).
The drive will not trip in [J L 2 fault.

(1)If the speed is lower than the fallback speed, the drive will keep the same speed.
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Serial Communication Parameters

A WARNING

LOSS OF CONTROL

» The designer of any control scheme must consider the potential failure modes of control paths and, for certain critical control
functions, provide a means to achieve a safe state during and after a path failure.

» Examples of critical control functions are Emergency Stop and Overtravel Stop.

« Separate or redundant control paths must be provided for critical control functions.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Network communication between the ATV21 drive and a master controller is possible through five protocols selectable through the graphic
display terminal:

« Modbus® RTU

. Metasys® N2

+ Apogee® P1 FLN
* BACnet

+ LonWorks®

Three types of data exchange are possible:

= Monitoring: monitoring values such as output frequency, voltage, and current
* Programming: reading, editing, and writing drive parameters
» Control: starting and stopping the drive and controlling the frequency reference

For operation on a network containing multiple drives, each ATV21 drive must be assigned a unique address using parameter F802.

For operation on a network where all drives are slaves responding to a central control system:

» Parameters Remote Mode Start/Stop Control L /7 4 (see page 54) and Remote Mode Primary Speed Reference Source F /7
(see page 54) must be set correctly:

o

- Setting [ 1[0 4 to 2 enables start/stop control of the drive via network communication
- Setting F /710 d to 4 enables the frequency reference to be controlled by network communication

- Setting either L /1 4 to 2 or F 1 d to 4 enables serial communication error detection. The setting of parameter F851

determines the drive’s response in case of a loss of communication.

For operation on a network with one master ATV21 drive controlling a system of slave ATV21 drives, use parameter F806 to identify the
master, to define the master/slave relationship, and to select the action of the slave if communication with the master is lost.

Control of the ATV21 drive can be established by a master controller over a serial communication network regardless of the setting of

r i

CA0d or FIOd (see diagram on page 31). Control can be restored to the source defined by [ /704 and F 10 4 if the serial
communication network relinquishes control or a logic input assigned to function 48 (forced local) is enabled.
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Serial Communication Parameters

Code

| Name/Description Adjustment range Factory setting

FEOO

[m]
[m]

1 Baud Rate - 1

9600 bps
19200 bps

FBODO I

-

[m]
[m]
m]

O Parity - 1

No parity
Even parity
Odd parity

FBOZ

[ Address 0 to 247 1

FBD3

o
| to 100

[m]
[m]

[ Time-out - 3

Communication error detection disabled
Seconds

FBS |

Lwhu 0

OoOoooaa

(1 Communication Fault Setting - 4

Drive ramps to a stop. Serial control is relinquished to the sources defined by ~ /717 & and L /7L
Last commanded operation continues

Drive ramps to a stop. Serial control is maintained.

Drive removes power from the motor which coasts to a stop. Serial control is maintained.
Drive faults with either a communication error £ - - 5 or a network error E - - H.

o.
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Serial Communication Parameters

Parameters F 5 & — F B B 0 define the structure of data transmitted between the drive and the data

communication network.

Code

| Name/Description

Factory setting

FBSE

mowv owhy

o o o o I o [ o o R

[ Motor Poles For Communication

2 poles
4 poles
6 poles
8 poles
10 poles
12 poles
14 poles
16 poles

2

FB 10

oOwnowhy O

o o o o o o [ |

[ Block Write Data 1

No selection

Command 1

Command 2

Frequency command

Ouput data on the terminal board
Analog output for communication
Motor speed command

FB11

oDwnowhu .0

OO0O0O0O0O0a0

1 Block Write Data 2

No selection

Command 1

Command 2

Frequency command

Ouput data on the terminal board
Analog output for communication
Motor speed command

FAHTS

—_ -

~-Ouwooncwhu Q0

OO0O0OO0OO0O0O0O0O00O00O0A0O0O

1 Block Read Data 1

No selection

Status information

Output frequency

Ouput current

Ouput voltage

Alarm information

PID feedback value

Input terminal board monitor
Output terminal board monitor
VIA terminal board monitor
VIB terminal board monitor
Ouput motor speed monitor
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Serial Communication Parameters

Code | Name/Description Factory setting

FH 1B [ Block Read Data 2 L

No selection

Status information

Output frequency

Ouput current

Ouput voltage

Alarm information

PID feedback value

Input terminal board monitor
Output terminal board monitor
VIA terminal board monitor
VIB terminal board monitor
Ouput motor speed monitor

~DwmsOwnowhy Qg
OOO0OO0OO0O0O0O0O0O00O00O0A0

_——

F811 || Block Read Data 9 v

No selection

Status information

Output frequency

Ouput current

Ouput voltage

Alarm information

PID feedback value

Input terminal board monitor
Output terminal board monitor
VIA terminal board monitor
VIB terminal board monitor
Ouput motor speed monitor

~DwomaOwnocwhy Qg
OO0O0OO0OO0OO0O0O0O0O0O0O0A0O

_——
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Serial Communication Parameters

Code | Name/Description Adjustment Range Factory setting

FB18 (1 Block Read Data 4 - 0

No selection

Status information

Output frequency

Ouput current

Ouput voltage

Alarm information

PID feedback value

Input terminal board monitor
Output terminal board monitor
VIA terminal board monitor
VIB terminal board monitor
Ouput motor speed monitor

~DwomaOwnocwhy Qg
OO0O0OO0OO0OO0O0O0O0O0O0O0A0O

_——

FBE 13 [ Block Read Data 5 - L

No selection

Status information

Output frequency

Ouput current

Ouput voltage

Alarm information

PID feedback value

Input terminal board monitor
Output terminal board monitor
VIA terminal board monitor
VIB terminal board monitor
Ouput motor speed monitor

~Dunmuswvncocwh O
OO0O0OO0OO0OO0O0O0O00O00O0A0O

—_ -

FEBO [ Free Notes 0 to 65535 0

The free notes parameter can be used to set a unique value to identify the drive on a network.
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Start/Stop Control By Speed Reference Level

Use parameters ~ 74 [/ and F & 4 7 to enable start/stop control of the drive based on the speed reference level.

If the drive is not faulted and has a run permissive signal, the drive will start powering the motor as soon as the speed reference level
exceeds the frequency setby F &4 | + F 24 & (point B in diagram below). It will remove power from the motor as soon as the output

frequency drops below the level setby F &4 [ — F 7 4 2 (point A in diagram below).
Output Frequency (Hz)

FETIMEET2]

Fed |

21 Feme]

: » Speed Reference
0 A B 100%

Code | Name/Description Adjustment Range Factory setting
Fed i [ Operating Starting Frequency 0.0to FH Hz 0.0 Hz
Fede 1 Operating Starting Frequency Hysteresis 0.0to FH Hz 0.0 Hz
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Droop Control

The use of droop control (or negative slip compensation) can help balance the load between multiple motors in a load sharing application.
The amount of slip or speed droop allowed in the motor powering the load is determined by the load current level and the setting of
parameters F 7200 and F 7 3.

During motoring, droop control decreases the drive output frequency. During regenerative braking, droop control increases the drive output
frequency.

When enabled, droop control is active when:
» The load current exceeds the level set by parameter F 7 7 7.

» The drive output frequency is between the Output Starting Frequency F = 4 [1 (see page 60) and Maximum Frequency F H
(see page 59).

Output frequency (Hz) A [Power running]

Command frequency: fj fl

Operation frequency: f;

Y

0 F3c3 Ti 100%

Torque current (%)

The amount of speed droop allowed (f) can be calculated by this equation:
= [/ L (1) (motor rated frequency) x F 7 2 [J x (load current — F 7 & 7)(2)

Example:

L =60Hz

F320=10%

F 32 3 =30% (of drive’s rated current)
Load current = 100% of drive’s rating

f=60x0.1x(1-0.3)
f=60x0.07
f=4.2

Assuming the speed reference is set to 60 Hz, the output frequency will be: f1 = f0 — f = 60 — 4.2 = 55.8 (Hz).

(1) This is parameter High Speed L/ L (see page 59). The value entered for L/ L in this formula should not exceed 100, regardless of the
actual setting of parameter 1/ L .
(2)Speed droop is zero if (load current— F 7 2 7 =0).
I Code ‘ Name/Description Adjustment Range Factory setting
F3ico (1 Droop Gain 0to 100 % 0%
F323 [ Droop Insensitive Torque Band 010 100 % (3) 10 %

(3)Percent of the drive’s rated current.
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Permanent Magnet Motor

Note: Consult the catalog before applying the drive to a permanent magnet motor.

If a permanent magnet motor steps out with a resultant increase in motor current, the drive will fault with a 5 7 L/ £ code if the motor current

exceeds the level set by parameter ~ 5 /] for a time greater than that set by parameter - 5 /.

Code ‘ Name/Description Adjustment Range Factory setting
F3 10 O Permanent Motor Step-out Detection Current | 10to 150 % (1) 100 %
Level
Fa 11 d Permanent Motor Step-out Detection Time 0.00 to 25 seconds | 0.00 second
o. oo o Disabled
g. ol
tod 5 O Enabled
Fg1z d Permanent Motor High-speed Torque - -
Adjustment Coefficient
DO NOT ADJUST
(1)Percent of the drive’s rated current. Ampere range will vary according to drive power rating.
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Options

Code

| Name/Description

Adjustment range

Factory setting

FBZS

Lwh 0

[ Protocol

Reserved
Modbus RTU
Metasys N2
Apogee P1 FLN
BACnet

[m R R R R |

1

Parameters ~ 5 5 [0 — F H 5 & should be adjusted only if the corresponding optional equipment has been installed. See the ATV21 catalog

for more detail.

Code | Name/Description
FESO [ Parameter for Option 1
FET I 1 Parameter for Option 2
FBSZ 1 Parameter for Option 3
FE33 (1 Parameter for Option 4
FBIH (1 Parameter for Option 5
FBIS [ Parameter for Option 6
FHYE [ Parameter for Option 7

When the value of ~ 5 7 5 parameter is changed, the adjustment range and factory setting of - 5 5 [J to F A 5 £ are automatically setted.
Modbus APOGEE FLN P1 METASYS N2 BACNET
Adjustment Factory Adjustment Factory Adjustment Factory Adjustment Factory
Range setting Range setting Range setting Range setting
FEZH - 1 3 3 2 2 4 4
FESO 1t0 99 99 1to 255 1 0to 127 0
FES I 0to6 0 1t05 5 1t05 5
FESZ 20 to 600 100 20 to 600 100 20 to 600 100
FHS3] 0to65535 0 0to 4194 0 0to 4194 0 0to 4194 0
FESY 0 to 999 0 0 to 999 0 0 to 999 0
FESYS 0to 127 0 0to 127 0 0to 127 127
FHEYE 0to 100 0 0to 100 0 110 100 1
@
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Faults - Causes - Remedies

Fault Conditions

Refer to tables on pages 118, 121 and 122 to diagnose and resolve problems when a fault, alarm, or pre-alarm condition occurs.
If the problem cannot be resolved by the actions described in the tables, contact your Schneider Electric representative.

Fault Codes
Fault . .
code Problem Possible causes Remedies
£ - ;g | Breakin VIA signal » The VIA analog signal is below the level set by | « Check the signal at VIA and rectify the cause of

cable

parameter F £ 7 4.

the signal loss.
* Verify that parameter ~ £ 7 7 is set correctly.

CPU communications

» Communication error between control CPUs

» Contact Schneider Electric to repair the drive.

E- 19
error

E - 7 | Excessive torque » Torque boost parameter F 4 [J = is set too high. | « Repeat the drive auto-tune and then adjust down
boost » The motor impedance is too low. parameter F 4 [J 7.

E -2 |CPUfault2 * The control board CPU is inoperable. » Contact Schneider Electric to repair the drive.

ccp | | EEPROM fault 1 * A data writing error has occurred. » Cycle power to clear the fault.

EEp o | EEPROM fault 2 » Power was removed from the drive during a * Cycle power to clear the fault and try the

parameter reset operation resulting in a data parameter reset operation again.
writing error. « If the fault does not clear, contact Schneider
Electric to repair the drive.

EEFP 3 | EEPROM fault 3 * A data reading error has occurred. » Cycle power to clear the fault.

EF 2 | Ground fault » Ground fault in motor or motor cables * Using a 1000 V megger, check the motor and
motor cables for ground faults.

EFPH | | Input phase loss * Loss of one input phase » Determine the cause of the missing input phase
and rectify.

* Set parameter F £ [J H to 0.

EPHO | Output phase loss * Loss of one or more output phases » Determine the cause of the missing output
phase (such as a bad connection, an output
disconnect, or an open winding in the motor) and
rectify the problem.

» Set parameter F £ [15 to 0.

E~ ~ | | Frequency setting » Parameters F 202, F 203, F2 [0,or + Set the parameters to the correct settings.

point error alarm F & |2 are set improperly.

E -~ 2 | Control board RAM * The control board RAM is inoperable. * Contact Schneider Electric to repair the drive.

fault

E -~ 3 | Control board ROM * The control board ROM is inoperable.  Contact Schneider Electric to repair the drive.

fault

E-ry | CPUfault1 * The control board CPU is inoperable.  Contact Schneider Electric to repair the drive.

E - ~ 5 | Communication fault | - Serial communication error » Check network control devices and cables.

* Check the setting of the communication timeout
parameter, F 5[] 7.

» Check the remote graphic display terminal
cable.

E - ~ 7 | Current sensor fault » A motor current sensor is inoperable. » Replace the drive.

E-~g | Network error * Network communication error + Check the network control devices and cables.
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Faults - Causes - Remedies

::::: Problem Possible causes Remedies
EL~ | |Auto-tuning error » Parameters F 5 [J /to F 494 are incorrectly |« Set parameters F 4[] [—F 4 5 4 correctly.
set. » Use a larger drive.
» The motor is too large for the drive. » Use a larger gauge motor cable.
» The motor cable gauge is too small. « Verify that the motor is stopped before starting
» The motor is still rotating at the start of the an auto-tune.
auto-tune. » Use the drive to power only a 3-phase induction
 The drive is not powering a 3-phase induction | motor.
motor.
E L yp |drive type fault » The main control board is inoperable. » Set parameter £ 4 F to 6.
« If this does not clear the error, replace the drive.
L ggg | Accumulated input » The accumulated input power value is more « Clear the accumulated input power value using
power error than 999.999 kWh. logic input function 51, or parameter F 74 4.
or | | Overcurrent during » The acceleration time is too short. « Increase the acceleration time parameters
acceleration * The setting of parameter F k- is incorrect. (AL L orF50OL).
» The drive is starting into a rotating load. « Select the correct setting for parameter F £ .
» The drive is powering a low impedance motor. | ¢« Enable catch on the fly, parameter F 717 /.
» Ground fault « Adjust the switching frequency parameter
Faoao.
» Set parameter F 7 /5 to 1 or 3.
or 1P | Ground fault » Short circuit or ground fault during acceleration | « Using a 1000 V testing tool megger, check the
motor and motor cables for ground faults.
orC 2 | Overcurrent during » The deceleration time is too short. * Increase the deceleration time parameters
deceleration * Ground fault (dELCorF501).
* Set parameter - 7 /5 to 1 or 3.
or 2p | Ground fault * Short circuit or ground fault during deceleration | « Using a 1000 V megger, check the motor and
motor cables for ground faults..
or 3 | Overcurrent during * Abrupt fluctuations in load » Reduce the load fluctuations.
constant speed » Abnormal load condition * Check the load.
operation » Set parameter ~F 7 /5 to 1 or 3.
or 3p | Ground fault * Short circuit or ground fault during constant » Using a 1000 V megger, check the motor and
speed operation motor cables for ground faults.
orC A | Armovercurrent » Ground fault » Using a 1000 V megger, check the motor and
during startup motor cables for ground faults.
OCL Short Circuit » Phase to phase output short circuit » Using a 1000 V megger, check the motor and
* The motor impedance is too low. motor cables for ground faults.
OH drive overtemperature | * The drive cooling fan is not working. » Restart operation by resetting the drive fault
fault » The ambient temperature is too high. after cool-off.
* An enclosure air vent is blocked. » Decrease the ambient temperature by
* A heat source is too close to the drive. increasing the free space around the drive and
* The drive heatsink temperature sensor is removing any heat generating source from the
malfunctioning. proximity of the drive.
nHa | Motor PTC * The external PTC embedded in the motor « Correct the motor overload condition.

overtemperature fault

windings indicates a motor overtemperature
condition.

» Check the PTC for correct operation.
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Faults - Causes - Remedies

::::: Problem Possible causes Remedies
gL 4 |drive overload » The acceleration time is too short. * Increase the acceleration time parameters
» The DC injection current level is too high. (FACLCorF50m).
* The setting of parameter F  is incorrect. * Reduce the setting of parameters F = 5 /
» The drive is starting into a rotating load. and/or F &' 5 2.
* The load is too large. * Select the correct setting for parameter F .
* Enable catch on the fly, parameter F 707 /.
* Set parameter F 7 [ to 2.
 Use a drive with a higher power rating.
0L 2 | Motoroverload * The setting of parameter F L is incorrect. « Select the correct setting for parameter Pt.
» The motor is jammed. » Check the load.
» Low-speed operation is performed continuously | « Adjust parameter 7L /7 to the overload level
» Excessive load is applied to the motor. that the motor can withstand during low speed
operation.
oF | | Overvoltage during » The input voltage is fluctuating abnormally. * Install a line reactor.
acceleration » Power network is greater than 200 kVA. * Enable catch on the fly, parameter 7 717 |.
» Power factor capacitor switching » Set parameter F 777 to 2.
» SCR switching on power network » Determine the cause of the missing output
» The drive is starting into a rotating load. phase (such as a bad connection, an output
* Intermittent output phase fault disconnect, or an open winding in the motor) and
rectify the problem.
np 2 | Overvoltage during » The deceleration time is too short. * Increase the deceleration time parameters
deceleration * Overhauling load (DELCorF5OH).
» The input voltage is fluctuating abnormally. * Enable parameter F 711 5.
» Power network is greater than 200 kVA * Install a line reactor.
» Power factor capacitor switching » Check the input and output circuits for phase
» SCR switching on power network failure and rectify.
» The drive is starting into a rotating load. » Enable catch on the fly, parameter ~ 30 /.
* Intermittent output phase fault
op 3 | Overvoltage during * The input voltage is fluctuating abnormally. * Install a line reactor.
constant speed » Power network is greater than 200 kVA » Check the input and output circuits for phase
operation » Power factor capacitor switching failure and rectify.
» SCR switching on power network
* The drive is regenerating - the load causes the
motor to run at a frequency higher than drive
output frequency.
* Intermittent output phase fault
Ok Overtorque fault * The calculated motor torque has reached the * Adjust the settings of parameters F £ /5 and
level set by parameter ~ & /5. F G |6 as needed.
+ Verify machine operation.
sy e | Permanent magnet » The motor is jammed. » Check the load and correct the jammed
motor pulls out of » Output phase loss condition.
synchronism * Impact load » Check the condition of the motor and load wiring.
uc Underload fault * The measured motor current has dropped below | « Check parameters F & /-5 |2 for the
the level set by parameter - 5 | /. correct settings.
1 p ;1 | DCbusundervoltage | » The input voltage is too low. » Check the input voltage and rectify the problem.

fault

« Select the correct setting for parameter F £ & 7.

* Enable catch on the fly, parameter F 30 /.
» Set parameter F 77 7 to 2.
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Faults - Causes - Remedies

Alarm Conditions

Alarms do not cause the drive to enter a fault condition.

Alarm Codes

Alarm code Problem Possible causes Remedies
AEn | Auto-tuning  Auto-tuning in process » Normal if it the message disappears after a
few seconds.
CL~ Clear command » This message is displayed after the STOP *» Press the STOP key again to clear the fault.
acceptable key is pressed while an error code is displayed.
db DC braking » DC braking in process » The alarm code goes off in several seconds if
no problem occurs.
E- 11 graphic display A graphic display terminal key has been held | « Release the graphic display terminal key.
terminal error down for more than 20 seconds. « If this does not clear the error, replace the
A graphic display terminal key may not be drive.
operating properly.
E I The number of digits | « The number of digits entered for values such | « Lower the frequency free-unit magnification
that can be as frequencies is more than 4. (The upper Faoés.
displayed has been | digits have priority.)
exceeded
EOFF Emergency stop » The operation panel is used to stop the * Press the STOP key for an emergency stop.
command operation in automatic control or remote control | To cancel the emergency stop, press any other
acceptable mode. key.
Err | Frequency point » The frequency setting signals at points 1 and | « Set the frequency setting signals at points 1
setting error alarm 2 are set too close to each other. and 2 apart from each other.
Lggg Integral input power | ¢ Integral input power is more than * Press and hold down the key for 3 s or more
999.99 kWh. when power is off or when the input terminal
function CKWH is turned on or displayed.
Hggg Integral output « Integral output power is more than * Press and hold down the key for 3 s or more
power 999.99 kWh. when power is off or when the input terminal
function CKWH is turned on or displayed.
HEAd Display of first/last  The first and last data item in the auh data » Press MODE key to exit the data group.
End data items group is displayed.
H 1 Lo |Parameter » During programming, a value was entered  Enter a value within the bounds of the
adjustment error that exceeds the maximum or minimum value | parameter
of the parameter.
In |E Parameters in the » Parameters are being initialized to default * Normal if the message disappears after
process of values. several seconds.
initialization
LSEP Auto-stop because » The automatic stop function selected with * To deactivate the automatic stop function,
of continuous F 2 5 E was activated. increase the frequency command above the
operation at the lower-limit frequency L L+F 35 /| or turn off
lower-limit frequency the operation command.
NoFF Line supply » The phase-to-phase input voltage is too low. | « Measure the main circuit supply voltage. If the
undervoltage fault voltage is at a normal level, the drive requires
repair.
OFF ST terminal OFF * The ST-CC (run permissive) circuit is open. | * Close the ST-CC circuit.
FEFY Restart in process » The drive is in the process of restart. » The drive is operating normally if it restarts
* A momentary stop occurred. after several seconds.
SLOP Momentary power * The slowdown stop prohibition function set * To restart operation, reset the drive or input
failure slowdown with F 7 [ 2 (momentary power failure an operation signal again.
stop prohibition ride-through operation) is activated.
function activated.
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Faults - Causes - Remedies

Pre-alarm Conditions

Pre-alarm Codes

Code Pre-alarm Description

The drive is at current limit.

E . .
Current Limit For more information, refer to parameter ~ £ [J | (see page 47)and F [/ H 5 (see page 52).

P The drive is approaching an overvoltage fault due to a high supply line, regenerative motor braking, or
DC bus overvoltage a combination of these. For more information, refer to parameters + 7 [ 5 (see page 101)and F & & &
(see page 101).

L Motor overload alarm | The motor overload timer has reached or exceeded 50% of its fault level.
H g:f;vr;overheatlng The drive is approaching an overheating fault.
The pre-alarm codes are displayed, blinking, in the following order from left to right: [, F, L, H.
If two or more problems arise simultaneously, one of the following pre-alarm codes appears and blinks: £ 7, F L, [ F L.

Resetting the drive after a Fault Condition

Clear the cause of a fault trip condition before resetting the drive. Resetting the tripped drive before eliminating the problem causes it to
fault again.

The drive can be reset after a fault with any of the following operations:

1. By turning off the power.
2. By means of an external signal.
3. With the Stop key on the display terminal:

- Press the STOP key and make sure that [ L ~ is displayed.
- Eliminate the cause of the fault.
- Press the STOP key again to reset the drive.

4. By a fault clear signal from a remote communication device.
When any overload function (7L / or [JL ) is active, the drive cannot be reset by inputting a reset signal from an external device or with
the Stop key on the display terminal if the calculated cooling time has not expired. Calculated cooling time:

e [JL [:30 seconds after the fault has occurred
* [JL £:120 seconds after the fault has occurred

A CAUTION

MOTOR OVERHEATING

* Repeated reset of the thermal state after a thermal overload can result in thermal stress to the motor.

* When faults occur, promptly inspect the motor and driven equipment for problems (such as a locked shaft or mechanical overload)
before restarting. Also check the power supplied to the motor for abnormal conditions (such as a phase loss or phase imbalance).
these instructions can result in equipment damage.

Failure to follow these instructions can result in injury or equipment damage.
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Parameters reset tables

Parameter Reset

Refer to Menu navigation diagram page 20 to know how to reach - 4 F parameter.
The Altivar 21 drive offers three parameter reset options:

» Factory reset (£ 4 F = 3)

* 50Hzreset (4 F =1)

* 60 Hzreset (F 4 F =2)

This appendix describes parameter values after these reset operations.
The following tables identify:
» Parameters whose values after a reset DO NOT vary by reset type, see below.
» Parameters whose values after a reset vary by reset type, see page 128.
» Parameters whose values after a reset are drive model dependant but DO NOT vary by reset type, see page 128.
» Parameters whose values after a reset are drive model and reset type dependant, see page 130.
» Parameters whose values do not change if a reset is performed, see page 131.

Parameter values that do not vary by reset type

The table below lists the parameters whose values, after a reset, do not vary by the reset type.

To determine the value of a parameter after a reset, locate the parameter in the first column and read across the row to the default value
column. The number that appears at the intersection of the parameter and the default value is the parameter’s value after a reset of any

type (E 4F =1, £ 9F =2,0r £ 4F =3).

Parameters whose values after a reset DO NOT vary by reset type

Parameter | Description Unit Default Value
AUl Auto ramp adaptation - 1
AL Macro programming - 0
FIT5L Analog output function selection -

F Analog output scaling - -
EHF Parameter reset - 0
Fr Local mode motor rotation direction command - 0
Fr Local mode speed reference Hz 0.0
LL Low speed Hz 0.0
FE Motor control mode - 1
oLn Motor overload characteristics - 0
S50 Preset speed 1 Hz 15
5072 Preset speed 2 Hz 20
5r 3 Preset speed 3 Hz 25
5,4 Preset speed 4 Hz 30
5r5 Preset speed 5 Hz 35
5r6 Preset speed 6 Hz 40
5,7 Preset speed 7 Hz 45
F1oo Relay output — frequency level 1 attained Hz 0.0
Foroi Relay output — frequency level 2 attained Hz 0.0
F 1oz Frequency attained detection band Hz 25
F 108 Always active logic function 1 - 0
F 109 VIA input function (analog or logic selection) - 0
F 1o Always active logic function 2 - 1
Flid F logic input function - 2
= R logic input function - 6
F 113 RES logic input function - 10
F 118 VIA logic input function - 7
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Parameters reset tables

Parameter Description Unit Default Value
F 1340 RY-RC relay primary function - 4
F 13z FL relay function - 11
F 13 RY-RC relay secondary function - 255
F 139 RY-RC relay function logic selection - 0
F 16T Frequency command agreement detection range Hz 25
Fooo Auto/manual speed reference switching - 0
Faol VIA speed reference level 1 % 0
Foos VIA output frequency level 1 Hz 0.0
FcoOd VIA speed reference level 2 % 100
Foo Remote mode secondary speed reference source - 2
Fco O VIB speed reference level 1 % 0
Fca ol VIB output frequency level 1 Hz 0.0
Fco iz VIB speed reference level 2 % 100
=] Output Starting Frequency Hz 0.5
Fad | Operating starting frequency Hz 0.0
FaHZ Operating starting frequency hysteresis Hz 0.0
FZs50 DC braking starting frequency Hz 0.0
Fasa | DC braking current level A 50
Fos5¢2 DC braking time s 1.0
FZ5hb Sleep/wake operation s 0.0
FabH + Speed logic input response time S 0.1
FZES + Speed frequency steps Hz 0.1
FPEE - Speed logic input response time S 0.1
FZoE T - Speed frequency steps Hz 0.1
FZOEBH Initial +/- speed frequency Hz 0.0
FZEBY Reset of initial +/- speed frequency - 1
= Skip frequency 1 midpoint Hz 0.0
Faal Skip frequency 1 bandwidth Hz 0.0
F2iz2 Skip frequency 2 midpoint Hz 0.0
Fa a3 Skip frequency 2 bandwidth Hz 0.0
Fa a4 Skip frequency 3 midpoint Hz 0.0
Fa a5 Skip frequency 3 bandwidth Hz 0.0
F2a4 Forced speed frequency Hz 50
FZa95 Bumpless transfer from remote to local control - 1
Fao Catch on the fly - 3
Faoz Input Phase Loss - 0
F3Os Overvoltage fault protection - 2
Faoa Supply voltage correction and motor voltage limitation - 3
F3iri Motor rotation direction command - 1
F3iz Switching frequency random mode - 0
F3lB Switching frequency control mode - 1
F3zOo Droop gain % 0
F3c3 Droop insensitive torque band % 10
F3isg PID control waiting time S 0
@
I‘:I_I.C S.FNFIT
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Parameters reset tables

Parameter | Description Unit Default Value
F3ieO PID control enable - 0
F3i6~7 PID proportional gain - 0.30
F3i63 PID integral gain - 0.20
FIibh PID derivative gain - 0.00
FHOO Auto tuning enable - 0
FHO Slip compensation % 50
F4H IH Frequency loop gain - 40
FH 15 Frequency loop stability - 20
FH 0 VIA analog input bias - 128
FH T VIA analog input gain - 148
FH I VIB analog input bias - 128
F4H 73 VIB analog input gain - 148
FHEZ Line noise inhibitor filter micro-seconds 442
FHE T Line noise inhibitor gain - 100
FHEY Power supply adjustment gain - 0.0
FHES Stall prevention control coefficient 1 - 100
FH5Z Stall prevention control coefficient 2 - 100
FHE5 Maximum voltage adjustment coefficient % 104
FHYE Waveform switching adjustment coefficient kHz 14.0
Fs5072 Acc/Dec pattern 1 - 0
Fa03d Acc/Dec pattern 2 - 0
FsO4 Acc/Dec pattern selection (ramp switching) - 1
Fs0O5 Acc/Dec pattern switching frequency Hz 0.0
F50h Acc/Dec S—pattern lower limit % 10
Fs07 Acc/Dec S—pattern upper limit % 10
FEOZ Drive fault memory - 0
FEOF External fault stop mode - 0
FEOH External fault DC braking time s 1.0
FEOS Output phase failure detection mode - 3
FEOT Motor overload time s 300
FEOA Input phase failure detection mode - 1
FEOS Underload detection level bandwidth % 10
FE 10O Underload fault/alarm selection - 0
FE I Underload detection level % I A 0
FE IZ Underload detection time 5 0
FE 13 Output short-circuit detection mode - 0
FE 15 Overtorque fault/alarm selection - 0
FE IG Overtorque detection level % 130
FE IH Overtorque detection time S 0.5
FE 19 Overtorque detection level bandwidth % 10
FaI I Run time alarm setting hours 610.0 (6100 h)
FEZT Undervoltage fault operation mode - 0
FE3~Z Motor overload memory - 0
FG33 Loss of VIA analog signal % 0
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Parameters reset tables

Parameter | Description Unit Default Value
FE3H4 Ambient temperature for drive service alarm - 3
FEHY5S PTC motor thermal protection enable - 0
FEHE PTC resistor value Q 3000
FES5O Forced speed enable - 0
FES | Analog output slope - 1
FESZ Analog output bias % 0
F1o0 Parameter lock - 0
Faoi Graphic display terminal display: % or A/V units - 1
Fi1oe2 Custom frequency display conversion factor - 0
FI043 Frequency free unit conversion selection - 0
F10E Custom frequency display conversion bias Hz 0.0
F107 Local mode speed reference step changes Hz 0.0
FI1048 Graphic display terminal frequency display resolution - 0
FT110 Default graphic display terminal operational display value - 0
Faa 1 Local mode motor stop type - 0
F 130 Disabling of graphic display terminal speed reference change keys - 0
F13¢2 Disabling of graphic display terminal local/remote key - 0
F133 Disabling of graphic display terminal RUN and STOP keys in local mode - 0
F 134 Enable / disable the local stop emergency function - 0
F 135 Disabling of graphic display terminal fault reset function - 1
F 138 Display of submenu AUF - 0
FI148 Accumulated power consumption memory - 1
FaOO Baud rate - 1
FEO Parity - 1
FEOZ Address - 1
FEOSF Time-out S 3
FEZY Protocol - 1
FES | Communication fault setting - 4
FESE Motor poles for communication - 2
FEIO Block write data 1 - 0
FET Block write data 2 - 0
FHETS Block read data 1 - 0
FHTE Block read data 2 - 0
FET1 Block read data 3 - 0
FHETH Block read data 4 - 0
FETY Block read data 5 - 0
FEEO Free notes - 0
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Parameters reset tables

Parameter | Description Unit Default Value
FEIO Parameter for option 1 - (1)
FE9 Parameter for option 2 - (1)
FESZ Parameter for option 3 - (1)
FES3 Parameter for option 4 - (1)
FESY4Y Parameter for option 5 - (1)
FAIS5 Parameter for option 6 - (1)
FEYE Parameter for option 7 - (1)

Fa 10 Permanent magnet motor step-out detection current level Y%lA 100
Fa i Permanent magnet motor step-out detection time s 0.00
Fa 1z Permanent magnet motor high-speed torque adjustment coefficient - 0

(1)See table page 117.
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Parameters reset tables

Parameter values that vary according to reset type

The table below lists the parameters whose values, after a reset, depend on the reset type (£ 4~ =1, 4 F =2,0r £ 4 F =3).

To determine the value of a parameter after a reset, locate the parameter in the first column and read across the row to the column that
corresponds to the reset type. The number that appears at the intersection of the parameter and the reset type is the parameter’s value
after a reset of the corresponding type.

Parameters whose values after a reset vary by reset type

Parameter | Description Unit Factory Reset | 50 Hz Reset | 60 Hz Reset
EHP =3 EHF =1 EYFP =2

cnod drive start/stop control source - 0 1 1
Frod drive primary speed reference source - 0 1 1

FH Maximum frequency Hz 50 50 60
L High speed Hz 50 50 60
ul Motor rated frequency Hz 50 50 60

F 170 Motor 2 rated frequency Hz 50 50 60
= VIA output frequency level 2 Hz 50 50 60
Fco I3 VIB output frequency level 2 Hz 50 50 60
F303 Auto fault reset - 0 0 0
FHEO Magnetizing current coefficient % 100 0 100
FY8 1 Line noise compensation filter micro-seconds 0 100 0
FE 14 Communication output frequency level 2 Hz 50 50 60

Parameter values that vary according to drive model, but not reset type

The table below lists the parameters whose values, after a reset, depend on the drive model.

To determine the value of a parameter after a reset, locate the drive model number in first column and read across the row to the column
that corresponds to the parameter code. The number that appears at the intersection of the model number and the parameter code is the
parameter’s value after a reset. These values are the same for all reset types (£t ¥ F =1, t 4F =2,0r £t 4F =3).
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Parameters reset tables

Parameters whose values after a reset are drive model dependant but DO NOT vary by reset type

Reference Parameter
ACC | dEC | ulLu ub F171 | F172 | F300 | F402 | F494 | F500 | F501 | F626 | F748
ATV21H075M3X 10 10 200 6 200 6 12 5.8 80 10 10 140 0
ATV21HU15M3X 10 10 200 6 200 6 12 4.3 70 10 10 140 0
ATV21HU22M3X 10 10 200 5 200 5 12 4.1 70 10 10 140 0
ATV21HU30M3X 10 10 200 5 200 5 12 3.4 70 10 10 140 0
ATV21HU40M3X 10 10 200 5 200 5 12 34 70 10 10 140 1
ATV21HU55M3X 10 10 200 4 200 4 12 3.0 70 10 10 140 1
ATV21HU75M3X 10 10 200 3 200 3 12 25 70 10 10 140 1
ATV21HD11M3X 10 10 200 2 200 2 12 23 60 10 10 140 1
ATV21HD15M3X 10 10 200 2 200 2 12 2.0 50 10 10 140 1
ATV21HD18M3X 30 30 200 2 200 2 2.0 50 30 30 140 1
ATV21HD22M3X 30 30 200 2 200 2 8 1.8 50 30 30 140 1
ATV21HD30M3X 30 30 200 2 200 2 1.8 50 30 30 140 1
ATV21HO075N4 10 10 400 6 400 6 12 5.8 80 10 10 140 0
ATV21HU15N4 10 10 400 6 400 6 12 4.3 70 10 10 140 0
ATV21HU22N4 10 10 400 5 400 5 12 4.1 70 10 10 140 0
ATV21HU30N4 10 10 400 5 400 5 12 3.4 70 10 10 140 0
ATV21HU40N4 10 10 400 5 400 5 12 3.4 70 10 10 140 1
ATV21HU55N4 10 10 400 4 400 4 12 2.6 70 10 10 140 1
ATV21HU75N4 10 10 400 3 400 3 12 2.3 70 10 10 140 1
ATV21HD11N4 10 10 400 2 400 2 12 22 60 10 10 140 1
ATV21HD15N4 10 10 400 2 400 2 12 1.9 50 10 10 140 1
ATV21HD18N4 30 30 400 2 400 2 8 1.9 50 30 30 140 1
ATV21HD22N4 30 30 400 2 400 2 8 1.8 50 30 30 140 1
ATV21HD30N4 30 30 400 2 400 2 8 1.8 50 30 30 140 1
ATV21HD37N4 30 30 400 2 400 2 8 1.8 50 20 20 140 1
ATV21HD45N4 30 30 400 2 400 2 8 1.7 50 20 20 140 1
ATV21HD55N4 30 30 400 2 400 2 8 1.6 40 20 20 140 1
ATV21HD75N4 30 30 400 2 400 2 8 1.5 40 20 20 140 1
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Parameters reset tables

Parameter values that vary according to drive model and reset type

The table below lists lists the parameters whose values, after a reset, depend on the drive model and the reset type (£ 4 7 =1,
EYF =2, 0or £ 4F =3). To determine the value of a parameter after a reset:

1. Locate the drive model number in the first column.
2. Read across the row to the group of columns that corresponds to the reset type (£ 4~ =1, £t 4 F =2,0r £ 4 F =3).
3. Locate the parameter code in the columns corresponding to the reset type.

The number that appears at the intersection of the drive model number and the parameter code is the parameter’s value after a reset of the
specified type.

Parameters whose values after a reset are drive model and reset type dependant

Factory reset - HF =3 50 Hzreset £t HF =1 60 Hzreset £ HF =2
Reference

tHr | F173 | F185 | F601 tHr | F173 | F185 | F415 | F416 | F417 | F601 tHr | F173 | F185 | F415 | F416 | F417 | F601

ATV21HO75M3X | 100 | 100 110 110 4.6 4.6 5.1 3.5 3.2 1400 5.1 4.6 4.6 5.1 3.0 27 1700 5.1

ATV21HU15M3X | 100 | 100 110 110 7.5 7.5 8.3 6.1 5.3 1420 8.3 7.5 7.5 8.3 5.8 5.0 1715 8.3

ATV21HU22M3X | 100 | 100 110 110 | 106 | 106 | 11.7 8.8 7.3 1430 | 11.7 | 106 | 106 | 11.7 8.0 6.6 | 1715 | 11.7

ATV21HU30M3X | 100 | 100 110 110 | 13.7 | 13.7 | 151 125 | 11.0 | 1420 | 151 | 13.7 | 13.7 | 151 124 | 109 | 1760 | 15.1

ATV21HU40M3X | 100 | 100 110 110 (175 | 175 | 193 | 168 | 13.7 | 1425 | 193 | 175 | 175 | 193 | 162 | 132 | 1769 | 193
ATV21HU55M3X | 100 | 100 110 110 | 242 | 242 | 266 | 206 | 16.7 | 1430 | 26.6 | 242 | 242 | 26.6 | 220 | 17.8 | 1780 | 26.6
ATV21HU75M3X | 100 | 100 110 110 | 320 | 320 | 352 | 26.3 | 20.3 | 1450 | 352 | 320 | 32.0 | 352 | 28.0 | 216 | 1780 | 35.2

ATV21HD11M3X | 100 | 100 110 110 | 46.2 | 46.2 | 50.8 | 36.9 | 27.3 | 1450 | 50.8 | 46.2 | 46.2 | 50.8 | 36.0 | 26.6 | 1766 | 50.8

ATV21HD15M3X | 100 | 100 110 110 | 61.0 | 61.0 | 67.1 | 495 | 36.6 | 1455 | 67.1 | 61.0 | 61.0 | 67.1 | 48.0 | 355 | 1771 | 67.1

ATV21HD18M3X | 100 | 100 110 110 | 748 | 748 | 823 | 61.0 | 451 | 1455 | 823 | 748 | 748 | 823 | 61.0 | 451 | 1771 | 823

ATV21HD22M3X | 100 | 100 110 110 | 88.0 | 88.0 | 96.8 | 68.0 | 50.3 | 1460 | 96.8 | 88.0 | 88.0 | 96.8 | 68.0 | 50.3 | 1771 | 96.8

ATV21HD30M3X | 100 | 100 110 110 | 117 | 117 | 128.7 | 93.0 | 65.1 | 1460 | 128.7 | 117 | 117 | 128.7 | 93.0 | 65.1 | 1771 | 128.7

ATV21HO75N4 | 100 | 100 110 110 2.2 22 24 2.0 1.8 1400 24 2.2 22 24 1.5 1.4 1700 24

ATV21HU15N4 | 100 | 100 110 110 3.7 3.7 4.1 3.5 3.0 1420 | 4.1 3.7 3.7 4.1 219 25 | 1715 | 4.1

ATV21HU22N4 | 100 | 100 110 110 5.1 5.1 5.6 5.1 4.2 1430 5.6 5.1 5.1 5.6 4.0 3.3 1715 5.6

ATV21HU30N4 | 100 | 100 110 110 72 72 7.9 7.2 6.3 1420 7.9 7.2 72 7.9 6.2 55 | 1760 7.9

ATV21HU40N4 | 100 | 100 110 110 9.1 9.1 10.0 9.1 7.9 1425 | 10.0 | 9.1 9.1 10.0 7.6 6.6 | 1769 | 10.0
ATV21HU55N4 | 100 | 100 110 110 | 12.0 | 120 | 132 | 119 9.6 1430 | 13.2 | 12.0 | 12.0 | 13.2 | 11.0 8.9 1780 | 13.2
ATV21HU75N4 | 100 | 100 110 110 | 16.0 | 16.0 | 176 | 1562 | 11.7 | 1450 | 176 | 16.0 | 16.0 | 176 | 140 | 10.8 | 1780 | 17.6

ATV21HD11N4 | 100 | 100 110 110 | 225 | 225 | 248 | 213 | 158 | 1450 | 248 | 225 | 225 | 248 | 21.0 | 1565 | 1766 | 24.8
ATV21HD15N4 | 100 | 100 110 110 | 305 | 305 | 336 | 286 | 21.2 | 1455 | 33.6 | 30.5 | 305 | 33.6 | 27.0 | 20.0 | 1771 | 33.6
ATV21HD18N4 | 100 | 100 110 110 | 37.0 | 37.0 | 40.7 | 351 | 26.0 | 1455 | 40.7 | 37.0 | 37.0 | 40.7 | 351 | 26.0 | 1771 | 40.7

ATV21HD22N4 | 100 | 100 110 110 | 435 | 435 | 479 | 417 | 309 | 1460 | 47.9 | 435 | 43,5 | 479 | 41.7 | 30.9 | 1771 | 479

ATV21HD30N4 | 100 | 100 110 110 | 585 | 58,5 | 644 | 55.0 | 38.5 | 1460 | 644 | 585 | 585 | 64.4 | 550 | 385 | 1771 | 64.4

ATV21HD37N4 | 100 | 100 110 110 - - - 67 - 1475 - - - - 67 - 1771 -
ATV21HD45N4 | 100 | 100 110 110 - - - 81 - 1475 - - - - 71 - 1771 -
ATV21HD55N4 | 100 | 100 110 110 - - - 99 - 1480 - - - - 86 - 1771 -
ATV21HD75N4 | 100 | 100 110 100 - = - 135 - 1480 - - - - 114 = 1771 -
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Parameters reset tables

Parameter values that do not change if reset

The parameters listed in the table below cannot be reset. The table lists the default settings of these parameters.

Parameters whose values do not change if a reset is performed

Parameter | Description Default Value

F Analog output scaling -

FAsL Analog output selection function

F 109 | VIA input function (analog or logic selection) 0

FH 70 | VIA analog input bias 128

F4 7 1 | VIAanalog input gain 148

F 4 72 | VIB analog input bias 128

F4 73 | VIB analog input gain 148

FEBELO | Free notes 0
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User settings tables

Use the Configuration Setting Table to look up parameter default settings, to record customized parameter settings, and to look up sections
of the manual, by page number, that contain detailed parameter descriptions

Configuration Setting Table

Factory | User

Code Page | Name Unit Adjustment Range / Function Setting | Setting

Fr 54 | Local mode speed reference | Hz - LLtolL 0.0
0 | Disabled

Enabled (A L [ and «
Enabled (A L L only)

]

—_

m

r) 1

o

/1 37 | Auto ramp adaptation -

)
—

o N

Factory setting

—_

Run permissive

]

I

=
Ny
S

Macro programming - 3-wire control 0

+/- speed
4-20 mA control

o~ WOIDN

Control terminal logic inputs

cnod 54 Remote mode start/stop - 1 graphic display terminal 0
control source

2 Serial communication
1 VIA
VIB

Remote mode primary
speed reference source

i

3

[}

o

[l

NN
1

graphic display terminal 1

Serial communication

+/- Speed

ol |~ WOWIDN

Output frequency

-

Output current

Speed reference

DC bus voltage

Output motor voltage

Input power

Output power

Estimated motor torque

Motor torque current

O o Nl o| | W] DN

Motor thermal state

-
o

drive thermal state
DO NOT USE

Internal speed reference (after PID)

Analog output function
selection

i
3
K]
—
|CXJ
(o8}
1
o

N
-

N
N

-
w

VIA input value

—_
N

VIB input value

Fixed output — 100% signal

5 (Selection 1 — output current)

Fixed output — 50% signal (Selection 1 — output

16 current)

Fixed output — 100% signal
(Selections 0, 2, 3,4,5,6,7,8,9,10,12,13, 14, 18)

18 | Serial communication data
19 | DO NOT USE

17

T

3
|m
(00}

Analog output scaling - - - -
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User settings tables

Code | Page | Name Unit Adjustment Range / Function ';1‘::;3 s:'tst::g
0 No action
1 50 Hz parameter reset
2 60 Hz parameter reset
3 Factory reset
EYF 41 | Parameter reset - ¢ Fault history reset 0 -
5 Elapsed motor run time reset
6 Reset of EtYP fault
7 Save user—defined settings
8 Recall used—defined settings
9 Elapsed drive run time reset
0 Run FORWARD Only
e 54 | Local mode motor rotation i 1 Run REVERSE Only 0
— | direction command 2 Run FORWARD with reverse selectable
Run REVERSE with forward selectable
ACLC | 37 |Acceleration time 1 s - ]0.0-3200 doponant
JEL | 37 |Deceleration time 1 s - | 0.0-3200 deponant
FH 59 | Maximum frequency Hz - 30.0 —200.0 80.0
iy 59 | High speed Hz - 0.5-FH 50.0
LL 59 | Low speed Hz - 0.0-UL 0.0
il 40 | Motor rated frequency Hz - 25.0 - 200.00 50.0
rﬁgge\lls 50 — 330 230
ol 40 Motor rated voltage \Y 260V
models 50 — 660 400
0 Constant V/Hz
1 Variable torque
2 Constant V/Hz with automatic torque boost
FE 45 | Motor control mode - 3 Sensorless vector control 1
4 Energy savings
5 Reserved (DO NOT USE)
6 Reserved (DO NOT USE)
uh 47 | Motor voltage boost % - 10.0-30.0 de'x'g:j;m
EHr 48 g/le(:tti(:]rgrated current overload YlA - 10 — 100% of drive’s output current rating 100%
0 Self cooled, overload protection
1 Self cooled, overload protection and stall
2 Self cooled
oen | 108 Motor ove.r|9ad ) 3 Self cooled, overload stall 0
characteristics 4 Forced cooled, overload protection
5 Forced cooled, overload protection and stall
6 Forced cooled
7 Forced cooled, overload stall
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User settings tables

. . . Factory User
Code | Page | Name Unit Adjustment Range / Function Setting | Setting
51 90 Preset speed 1 Hz 1 LLtolL 15
5,72 90 | Preset speed 2 Hz 1 LLtolL 20
5r 3 90 | Preset speed 3 Hz 1 LLtolL 25
5S4 90 | Preset speed 4 Hz 1 L L tolL 30
5r5 90 | Preset speed 5 Hz 1 LLtolL 35
5-6 90 Preset speed 6 Hz 1 LLtolL 40
5,7 90 | Preset speed 7 Hz 1 LLtolL 45
Fion| g | Relayoutput-frequency Hz - |ootorH 0.0
level 1 attained
Froir) 92 Relay outpgt-frequency Hz - 0.0to FH 0.0
level 2 attained
Fioe| 93 Frequency attained detection Hz ) 00to F 4 25
band
F OB | 89 | Always active logic function 1 - 0—71 | See table on pages 67 to 69 0
0 Analog input
- VIA input function (analog or . - - -
[= N =] - —
F o5 80 logic selection) 1 Logic input — sink (negative logic) 0
2 Logic input — source (positive logic)
F 110 ] 89 | Always Active logic function 2 - 0—72 | See table on pages 67 to 69 1
F 11 1] 80 |F logicinput function - 0—72 | See table on pages 67 to 69
F 112 | 80 |Rlogicinput function - 0—-72 | See table on pages 67 to 69 6
F 113 ] 80 |RESlogic input function - 0 - 72 | See table on pages 67 to 69 10
F I 18| 80 |VIAlogic input function - 0—72 | See table on pages 67 to 69 7
0-61,
F 1301 85 |RY-RCrelay primary function - 254, | See table on pages 72 to 76 4
255
0-61,
F 1322 | 85 |FL relay function - 254, | See table on pages 72 to 76 11
255
RY-RC relay secondar 0-61,
Fl1371| 92 . y y - | 254, | See table on pages 72 to 76 255
function
255
Fr3g| o RY-RC relay function logic 0 F 130 (primary) and F | 3 7 (secondary) 0
r [ e | . =
~ | selection 1 F 130 (primary) or F {3 7 (secondary)
F 46 85 | Delay for RY-RC Relay s - 0.0-60.0s 0.0
F 14 7] 85 | Delayfor FL Relay s - 0.0-60.0s 0.0
FIED 81 Threshold logic for relay link % ) 0—100 0
to VIA
-, Hysteresis threshold for logic | ) B
FIE T 81| glay link to VIA % 0-20 3
Fieo | 81 Threshold logic for relay link o ) 0—100 0
to VIB
_ Hysteresis threshold for logic
= | - 0, - —
FIET ] 8 elay link to VIB % 0-20 3
Fig7| g3 |Frequency command Hz - |ootoFH 25
agreement detection range
F 1701 52 | Motor 2 rated frequency Hz - 25.0 to 200.0 50.0
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User settings tables

. . . Factory | User
Code Page | Name Unit Adjustment Range / Function Setting | Setting
230V 50 to 330 230
model
F 1T 52 Motor 2 rated voltage \
460V
50 to 660 400
model
F 172 | 52 |Motor 2 voltage boost % - 0-30 de'gl::c?;nt
F 113 | sg |Motor2ratedeurrentoverioad | o | _ | 40 _100% of drive rating 100
setting
F 185 52 | Motor 2 current limit %/A - 10-110% 110
Fopp | g3 | Auto/manualspeedreference | 0 Enabled 0
switching 1 | Disabled
Fool 81 | VIA speed reference level 1 % - 0-100 0
Faos 81 | VIA output frequency level 1 Hz - 0.0-200.0 0.0
Foosd 81 | VIA speed reference level 2 % 0-100 100
FeaoH 81 | VIA output frequency level 2 Hz 0.0 —200.0 50.0
1 VIA
2 VIB
Fao 56 Remote mode secondary - 3 graphic display terminal 2
speed reference source
4 Serial communication
5 +/- Speed
FZ2 10 81 | VIB speed reference level 1 % 0-100 0
Feo il 81 | VIB output frequency level 1 Hz 0.0 -200.0 0.0
FZ2 Iz 81 | VIB speed reference level 2 % 0-100 100
Fco i3 81 | VIB output frequency level 2 Hz 0.0 —200.0 50.0
Fa4YO 60 | Output starting frequency Hz - 0.5-10.0 0.5
F 24 1 | 114 | Operating starting frequency Hz - 00-FH 0.0
Foqe | 114 Operatm_g starting frequency Hz _ 00— FH 00
hysteresis
Fos0 66 | DC braking starting frequency | Hz - 00-FH 0.0
Fas 66 | DC braking current level %IA - 0 - 100% 50
FZ2as? 66 | DC braking time s - 0.0-20.0 1.0
Disabled | 0.0
FZ56 56 | Sleep/wake Operation S 0.0
Enabled | 0.1 — 600.0
FaEY 91 + speed logic input response s ) 00-10.0 0.1
time
FZES 91 | + speed frequency steps Hz - 00-FH 0.1
FABE 91 -'speed logic input response s ) 00-10.0 0.1
time
= 91 | - speed frequency steps Hz - 00-FH 0.1
FZEH 91 | Initial +/- speed frequency Hz - 0.0-FH 0.0
Fopg | gq | Resetofinitial +/- speed 0 Disabled 1
| g e | -
— | frequency 1 | Enabled
Faao 65 | Skip frequency 1 midpoint Hz - 00-FH 0.0
Fca Tl 65 | Skip frequency 1 bandwidth Hz - 0.0-30.0 0.0
Foaz 65 | Skip frequency 2 midpoint Hz - 00-FH 0.0
F& a3 65 | Skip frequency 2 bandwidth Hz - 0.0-30.0 0.0
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User settings tables

Code | Page | Name Unit Adjustment Range / Function I;aect::;rg sg;f;g
F& 74 | 65 | Skip frequency 3 midpoint Hz - 00-FH 0.0
FZa5 65 | Skip frequency 3 bandwidth Hz - 0.0-30.0 0.0
F2a4y 57 | Forced speed frequency Hz - LL—=UL 50.0
Foge | 55 | Bumpless transfer from i 0 | Disabled 1

— | remote to local control 1 Enabled

F30mO| 64 | Switching frequency level kHz | - |6.0-16.0 de'g::j;m
0 Disabled
1 After brief power loss

F 30 1] 99 | Catchon the fly - 2 | After run permissive is restored 3
3 | After brief power loss or run permissive is restored
4 During every startup
0 Disabled

F3ge| 100 Cost to_stop on momentary ) 1 DO NOT SELECT 0

loss of input power

2 Coast to stop
0 Disabled

F3o3d 97 | Auto fault reset - 3

1-10 | Number of fault reset attempts

0 Enabled
1 Disabled

F 305 | 101 | Overvoltage fault protection - 2
2 Enabled (quick deceleration mode)
3 | Enabled (dynamic quick deceleration mode)
0 Supply voltage uncorrected — motor voltage

limited

1 Supply voltage corrected — motor voltage limited

Fio071| 51 Supply voltage correction and ) 3

e motor voltage limitation 2 Supply voltage uncorrected — motor voltage
unlimited
3 Supply voltage corrected — motor voltage
unlimited
0 Forward and Reverse operation PERMITTED
F3 | 57 |Motorrotation direction - 1 | Reverse operation PROHIBTED 1
command
2 Forward operation PROHIBITED
F3 5| ga |Switching frequency random 0 | Disabled 0
[ = o4 -
mode 1 Enabled
0 All models: switching frequency NOT
automatically reduced
1 All models: switching frequency automatically
F3/6| 64 Switching frequency control i reduced 1
mode 9 460 V models*: switching frequency NOT
automatically reduced
3 460 V models*: switching frequency automatically
reduced
F 3201 115 | Droop gain % - 0 —100% 0
F 323 | 115 | Droop insensitive torque band | % - 0 —-100% 10
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User settings tables

Code | Page | Name Unit Adjustment Range / Function I;Z:::‘:‘Z Sgtst?r:g
F3s4q 87 | PID control waiting time S - | 0-2400 0
0 | PID disabled
= 86 | PID control enable - 1 | Enabled — feedback source: VIA 0
2 | Enabled - feedback source: VIB
F3a6~7 86 | PID proportional gain - - 10.01-100.0 0.30
F3E 3 86 | PID Integral gain - - 10.01-100.0 0.20
FI6E 87 | PID derivative gain - - 1 0.00-255 0.00
o Pl regulator reversal direction 0 |No
Fago | 87 . - 0
correction 1 | Yes
F a5 1| 87 | StoponlLL hysteresis Hz - |00-FH 0.2
F3gz 87 | Pl wake up threshold on Pl error Hz - |0.0-FH 0.0
F397 | 87 Pl wake up threshold on PI Hz | - l0o0—FH 0.0
feedback error
0 | Disabled
— Il__ o I"V o |
FuOoo| 49 | Auto tuning enable ) 1 En_abled parameter ~ Y [ & may need 0
adjustment
2 | Enabled — complete auto tuning
F40 53 | Slip compensation % - | 0-150 50
F4OZ | 53 | Autotorque boost % | - |0.0-30.0 de’:)”g:g;m
F4 15 | 48 |Motor rated full load current A | - |0.1-200.0 de'\;f:r?c?elmt
F4 |5 | 48 | Motor no—load current % - 110.0-100.0 de’:)”g:g;m
F4 17| 48 |Motor rrated speed rom | - | 100 - 15,000 de’:)”g:g;m
F4Y IH 53 | Frequency loop gain - - [1-150 40
FY 145 53 | Frequency loop stability - - | 1-100 20
FHI0 82 | VIA analog input bias - - | 0-255 128
FH 71| 82 |VIAanaloginputgain - - |0-255 148
FHY7c 82 | VIB analog input bias - - | 0-255 128
FH 73 82 | VIB analog input gain - - | 0-255 148
FY80 50 | Magnetizing current coefficient - - [100-130 100
FHH || 106 |Line noise compensation filter us - | 0-9999 0
F4H¢Z | 106 | Line noise inhibitor filter us - | 0-9999 442
FHH 3 | 106 |Line noise inhibitor gain - - 10.0-300.0 100.0
FHH4Y | 106 | Power supply adjustment gain - - [00t0o20 0.0
FHA5 50 | Stall prevention control coefficient 1 - - 110-250 100
FH5Z 50 | Stall prevention control coefficient2 | - - | 50-150 100
F4g4 | 50 | Motoradjustment coefficient - | - | DONOTADJUST doponant
Fugs | s0 Maxn."n.um voltage adjustment % - 190-120 104
coefficient
FygE 50 Wave_;fgrm switching adjustment kHz | - | 01—-140 14.0
coefficient
FsOoo 61 | Acceleration time 2 s 1 10.0-3200 20.0
FsOl 61 Deceleration time 2 S 1 |10.0-3200 20.0
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User settings tables

Code | Page | Name Unit Adjustment Range / Function I;:‘:::‘r; Sle’tst::g
0 Linear
F507 | 61 | Acc/Dec pattern 1 - 1 S-pattern 1 0
2 S-pattern 2
0 Linear
F503 62 | Acc/Dec pattern 2 - 1 S-pattern 1 0
2 S-pattern 2
Fcpy | e3 | Acc/Dec pattern selection i 1 Acc/Dec pattern 1 1
=~ | (ramp switching) 2 Acc/Dec pattern 2
Fcpc 63 ;’?;:g/ul?;c(;:;)attem switching Hz ) 00— 1/1 00
F50R 62 | Acc/Dec S-pattern lower limit % - 0-50 10
F507] 62 | Acc/Dec S-pattern upper limit - - 0-50 10
FELO 1| 47 | Motor current limit %lA - 10— 110% 110%
FE02 | 100 | Drive fault memory - 0 Cleared 0
1 Retained
0 Freewheel stop
FELOF | 93 | External fault stop mode - 1 Ramp stop 0
2 DC injection braking
FEOY 93 | External fault DC braking time s - 0.0-20.0 1.0
0 Disabled
1 At first start-up
FEOs | 102 Output phase failure detection i 2 At every start-up 3
mode 3 During operation
4 At start-up and during operation
5 Load side disconnect mode
FEOT 48 | Motor overload time s - 10 — 2400 300
FEng | 100 | Mputphase failure detection i 0 Disabled 1
~ | mode 1 | Enabled
FE09 | 103 g::cfvr\:lcae:ﬁ detection level o ) 1-20 10
FE 1] 103 | Underload fault/alarm selection - 0 Alarm 0
1 Fault
FE | 1] 103 | Underload detection level %/A - 0 - 100% 0
FE |2 | 103 | Underload detection time s - 0-255 0
0 Each time (standard pulse)
1 Only one time after power is turned on
FE 3| 104 | Outputshort-circuit detection i (standard pulse) 0
| mode 2 Each time (short-time pulse)
3 Only one time after power is turned on
(short-time pulse)
FE 15| 105 S;g;tt?;zue fault/alarm i (1) 2::'";“ 0
FE 16| 105 | Overtorque detection level % - 0-250 130
F & B | 105 | Overtorque detection time s - 0.0-10.0 0.5
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User settings tables

. . . Factory User
Code | Page | Name Unit Adjustment Range / Function Setting | Setting
Overtorque detection level
[l = 0, - — o
FE 19 | 105 bandwidth %o 0 -100% 10
FGEZ 95 | Run time alarm setting h - 0.0 -999.9 (0.1 = 1 hour, 100 = 1000 hours) 610.0
FEZE | 101 gzgl”'"'tage faultoperation | o, | 4 | 100 _ 150% of nominal DC bus voltage 140
0 Alarm only (detection level below 60%)
FEZT| 101 %’;?jir""'tage fault operation | _ 1| Fault (detection below 60%) 0
2 Alarm only (detection level below 50%)
0 Cleared
F G 32 | 100 | Motor overload memory - 0
1 Retained
0 Disabled
FE 33 | 104 | Loss of VIA analog signal % 0
1-100 | Fault detection level
1 -10-10°C
2 11-20°C
FEI4 | 106 Ambient temperature for drive ) 3 21-30°C 3
7 | service alarm 4 31— 40°C
5 41 -50°C
6 51-60°C
0 No
1 Freewheel
FE4Y4 | 104 | Drive behaviour on 4-20 event - 2 Fallback speed 0
3 Speed maintain
4 Ramp stop
0 disabled
FEYC 88 PTC motor thermal protection ) 1 Enabled (fault mode) 0
enable
2 Enabled (alarm mode)
FEHE 88 | PTC resistor value Q - 100 — 9999 3000
FEH445 | 104 | Fallback speed Hz - 0-FHHz 0
0 Disabled
FESO 57 | Forced speed enable - 0
1 Enabled
0 Negative slope
FEY | 84 | Analog output slope - 1
1 Positive slope
FESZ 84 | Analog output bias % - 0 -100% 0
FEgY 84 Low frequency when analog Hz ) 0 F H Hz 0
output equal 0 V
FEgC 84 High frequency when analog Hz ) 0— F H Hz 0
output equal 0 V
All parameters are unlocked and can be
0 changed.
F700 | 43 | Parameter lock - But see table on page 23 for those that cannot 0
be changed while the drive is running
1 Only parameter ~ 71 [J can be changed.
F10 ) 04 Qraphic;ﬂisplay terminal ) 0 % 1
~ | display: % or A/V unit 1 A (amperes) or V (volts)
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User settings tables

. . . Factory User
Code Page | Name Unit Adjustment Range / Function Setting | Setting
0 | Frequency displayed in Hz
0.
R 95 Custom frequency display ) 01 0
ET conversion factor 2_0 Conversion factor
0.
0
R 95 Frequency free unit conversion 0 | All frequencies display free unit 0
r L . -
selection 1 | PID frequencies free unit conversion
Fipc | o | Custom frequency display | 9 | Negative slope ]
s conversion slope 1 | Positive slope
Fio5 | ge | Custom frequency display Hz 0.00 - F H 0.00
conversion bias
Di
o | 0.00
F107 55 Local mode speed reference step Hz | d 0.00
changes
En
abl | 0.01—-F H
ed
0 | Disabled — 0.1 Hz steps
R 94 Graphic display terminal ) 1 0
S frequency display resolution 55 | See formula on page 95
5
0 Motor operating frequency, (Hz or custom
display, see F 711 page 95)
1 Speed reference, (Hz or custom display, see
F 702 page 95)
2 | Motor current, (% or A, see F 701 | page 94)
3 | drive rated current (A)
4 | drive thermal state (%)
. 94 Default graphic display terminal ) 5 | Output power (kW) 0
"7 '7 | = | operational display value g | Internal speed reference (after PID function),
(Hz or custom display, see F 7] & page 95)
7 | Serial communication data
8 | Output speed (rpm, see ~ 4 | 7 page 48)
9 Displays the counter numbers of
communication through the network
Displays the counter numbers of
10 | communication only at the normal state in all
communication through the network.
0 | Ramp stop
Faa 1 55 | Local mode motor stop type - 0
1 | Freewheel stop
Disabling of graphic display 0 | Enabled
F 730 58 | terminal speed reference change - 0
keys 1 | Disabled
0 | Permitted (still retained with the power off)
F130 58 Dlsapllng of graphic display ) 1 | Prohibited 0
terminal local/remote key
2 | Permitted (cancelled with the power off)
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User settings tables

. . . Factory | User
Code | Page | Name Unit Adjustment Range / Function Setting | Setting
F133| sg |Disabling of graphic display terminal i 0 | Enabled 0
" 771 == | RUN and STOP keys in local mode 1 | Disabled
F73y | 5g |Enable/disable the local stop ) 0 | Enabled 0
"7 7| == | emergency function 1 | Disabled
£ 13c | 5g |Disabling of graphic display terminal ) 0 | Enabled 1
" 077 =2 | fault reset function 1 | Disabled
0 | ALUF displayed
F 738 | 43 | Display of submenu AUF - 0
1 A LI'F not displayed
F1yg | o5 |Accumulated power consumption ) 0 | Disabled 1
memory 1 | Enabled
0 |1kWh
i 1 |1 0.1 kWh Model
F1ug| o5 A.ccumulat.ed power consumption kW dependan
display unit h 2 10.01 kWh t
3 ]0.001 kWh
0 | 9600 bps
FHEOO] 110 | Baud rate - 1
1 | 19200 bps
0 | No parity
Faool) 110 | Parity - 1 | Even parity 1
2 | Odd parity
FEOZ | 110 | Address - - | 0-247 1
0 | Communication error detection disabled
FEOF | 110 | Time-out s 3
1-100| Seconds
0 | DO NOT USE
1 | Modbus RTU
FH2459 | 117 | Protocol - 2 | Metasys N2 1
3 | Apogee P1 FLN
4 | BACnet
drive ramps to a stop. Serial control is
0 | relinquished to the sources defined by
Frdand £ 704,
1 | Last commanded operation continues
9 drive ramps to a stop. Serial control is
FHS5 1] 110 | Communication fault setting - maintained. 4
drive removes power from the motor which
3 | coasts to a stop. Serial control is
maintained.
4 drive faults with either a communication
error £~ ~ 5 oranetwork error £ - - H.
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User settings tables

Factory User

Code | Page | Name Unit Adjustment Range / Function Setting | Setting

-

2 poles

4 poles

6 poles

8 poles

—
—
—

FHSE Motor poles for communication -

10 poles

12 poles

14 poles

16 poles

Ol 0| Nl Ol B~ WIN

No selection

N

Command 1

Command 2

-
[}
-
-

Block write data 1 -

]

Frequency command 0

Output data on the terminal board

Analog output for communications

Motor speed command

olo|lg|l b~ WIN

No selection

N

Command 1

Command 2

7 1] 111 | Block write data 2 - Frequency command 0

Output data on the terminal board

Analog output for communications

Motor speed command

olo|lg|l b~ WIN

No selection

-

Status information

Output frequency

Output current

Output voltage

Alarm information
PID feedback value

FET5

-
—
—

Block read data 1 -

Input terminal board monitor

Output terminal board monitor

OO N O] | W DN

VIA terminal board monitor

-
o

VIB terminal board monitor

-
=N

Output motor speed monitor
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User settings tables

Factory User

Code | Page | Name Unit Adjustment Range / Function Setting | Setting

0 No selection

1 Status information

Output frequency

Output current

Output voltage

Alarm information
PID feedback value

o
-
N
N

Block read data 2 -

m
m
-

Input terminal board monitor

Output terminal board monitor

Ol o N oo bl W|DN

VIA terminal board monitor

-
o

VIB terminal board monitor

-
-

Output motor speed monitor

o

No selection

-

Status information

Output frequency

Output current

Output voltage

Alarm information
PID feedback value

77
FA 77

—
N
N

Block read data 3 -

Input terminal board monitor

Output terminal board monitor

Ol o N ol bl W|DN

VIA terminal board monitor

-
o

VIB terminal board monitor

-
-

Output motor speed monitor

o

No selection

-

Status information

Output frequency

Output current

Output voltage

Alarm information
PID feedback value

i
F i

- 9O

T
m
-
N
(6]

Block read data 4 -

Input terminal board monitor

Output terminal board monitor

Ol o N ol bl W|DN

VIA terminal board monitor

-
o

VIB terminal board monitor

-
-

Output motor speed monitor
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User settings tables

Code | Page | Name Unit Adjustment Range / Function l;ae‘::::\r; S:tst'ier:g

0 No selection

1 Status information

2 Output frequency

3 Output current

4 Output voltage
FH 79 | 113 | Block read data 5 - ° Alarm information 0

6 PID feedback value

7 Input terminal board monitor

8 Output terminal board monitor

9 VIA terminal board monitor

10 VIB terminal board monitor

11 Output motor speed monitor
FEELDO | 113 | Free notes - - 0 - 65535 0
FH90 | 117 | Parameter for option 1 - - 0 - 65535 (1)
FHS9 || 117 | Parameter for option 2 - - 0 - 65535 (1)
FE459:7 | 117 | Parameter for option 3 - - 0 — 65535 (1)
FH493 | 117 | Parameter for option 4 - - 0 - 65535 (1)
FHS4 | 117 | Parameter for option 5 - - 0 —-65535 )
FH495 | 117 | Parameter for option 6 - - 0 - 65535 (1)
FHSYE | 117 | Parameter for option 7 - - 0 —-65535 )
P10 | a | Femarertmamatmotor | Joon |- 0- oo
P 8 e | (55125 | Eneed o

Permanent magnet motor
F45 /2 | 116 | high-speed torque adjustment - - DO NOT ADJUST 0.00
coefficient

(1)See table page 117.
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