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The information provided in this documentation contains general descriptions and/or technical characteristics
of the performance of the products contained herein. This documentation is not intended as a substitute for
and is not to be used for determining suitability or reliability of these products for specific user applications. It
is the duty of any such user or integrator to perform the appropriate and complete risk analysis, evaluation and
testing of the products with respect to the relevant specific application or use thereof. Neither Schneider
Electric nor any of its affiliates or subsidiaries shall be responsible or liable for misuse of the information
contained herein. If you have any suggestions for improvements or amendments or have found errors in this
publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic or mechanical, including
photocopying, without express written permission of Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when installing and using this
product. For reasons of safety and to help ensure compliance with documented system data, only the
manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant instructions must be
followed.

Failure to use Schneider Electric software or approved software with our hardware products may result in
injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.
© 2014 Schneider Electric. All rights reserved.
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Safety Information

Safety Information

Important Information

NOTICE

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 an electrical hazard
A exists, which will result in personal injury if the instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal injury hazards. Obey all
A safety messages that follow this symbol to avoid possible injury or death.

A DANGER

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

AWARNING

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.

NOTICE

NOTICE, used without the safety alert symbol, indicates a potentially hazardous situation which, if not avoided,
can result in equipment damage.

The word "drive" as used in this manual refers to the controller portion of the adjustable speed drive as defined
by NEC.

Electrical equipment should be installed, operated, serviced, and maintained only by qualified personnel. No
responsibility is assumed by Schneider Electric for any consequences arising out of the use of this product.

© 2014 Schneider Electric. All Rights Reserved.
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About the Book

About the Book

At a Glance

Document scope

Validity note

Related documents

The purpose of this document is to:
* help you to set-up the drive,

* show you how to program the drive,
* show you the different menus, modes and parameters,

* help you in maintenance and diagnostics.

This documentation is valid for the Altivar 212 drive.

Title of Documentation

Reference Number

ATV212 Quick Start S1A53825
ATV212 Installation manual S1A53832
ATV212 Modbus manual S1A53844
ATV212 BACnet manual S1A53845
ATV212 Metasys N2 manual S1A53846
ATV212 Apogée FLN P1 manual S1A53847
ATV212 LonWorks manual S1A53848
Multi-Loader manual BBV48778
SoMove Mobile manual S1A51444

ATV212 other option manuals: see www.schneider-electric.com

You can download the latest versions of these technical publications and other technical information from our

website at www.schneider-electric.com.

Standards and Terminology

The technical terms, terminology, and the corresponding descriptions in this manual normally use the terms

or definitions in the relevant standards.

In the area of drive systems this includes, but is not limited to, terms such as error, error message, failure,
fault, fault reset, protection, safe state, safety function, warning, warning message, and so on.

Among others, these standards include:

* |EC 61800 series: Adjustable speed electrical power drive systems

* |EC 61508 Ed.2 series: Functional safety of electrical/electronic/programmable electronic safety-related

* EN 954-1 Safety of machinery - Safety related parts of control systems

* ENISO 13849-1 & 2 Safety of machinery - Safety related parts of control systems.

* IEC 61158 series: Industrial communication networks - Fieldbus specifications

* |EC 61784 series: Industrial communication networks - Profiles

* |EC 60204-1: Safety of machinery - Electrical equipment of machines — Part 1: General requirements

S1A53838 11/2014
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About the Book

Product related information

A ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

* Only appropriately trained persons who are familiar with and understand the contents of this manual and all
other pertinent product documentation and who have received safety training to recognize and avoid
hazards involved are authorized to work on and with this drive system. Installation, adjustment, repair and
maintenance must be performed by qualified personnel.

* The system integrator is responsible for compliance with all local and national electrical code requirements
as well as all other applicable regulations with respect to grounding of all equipment.

* Many components of the product, including the printed circuit boards, operate with mains voltage. Do not
touch. Use only electrically insulated tools.

* Do not touch unshielded components or terminals with voltage present.

* Motors can generate voltage when the shaft is rotated. Prior to performing any type of work on the drive
system, block the motor shaft to prevent rotation.

* AC voltage can couple voltage to unused conductors in the motor cable. Insulate both ends of unused
conductors of the motor cable.

* Do not short across the DC bus terminals or the DC bus capacitors or the braking resistor terminals.

* Before performing work on the drive system:
- Disconnect all power, including external control power that may be present.
- Place a "Do Not Turn On" label on all power switches.
- Lock all power switches in the open position.
- Wait 15 minutes to allow the DC bus capacitors to discharge. The DC bus LED is not an indicator of the

absence of DC bus voltage that can exceed 800 Vdc.
- Measure the voltage on the DC bus between the DC bus terminals (PA/+ and PC/-) using a properly rated
voltmeter to verify that the voltage is < 42 Vdc.

- If the DC bus capacitors do not discharge properly, contact your local Schneider Electric representative.

* Install and close all covers before applying voltage.

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

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.

A WARNING

LOSS OF CONTROL
* The designer of any control scheme must consider the potential failure modes of control paths and, for

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, overtravel stop, power outage, and restart.

* 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.

* Observe all accident prevention regulations and local safety guidelines (1).

* Each implementation of the product 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) For USA: Additional information, refer to NEMA ICS 1.1 (latest edition), “Safety Guidelines for the Application, Installation, and Maintenance
of Solid State Control” and to NEMA ICS 7.1 (latest edition), “Safety Standards for Construction and Guide for Selection, Installation and
Operation of Adjustable Speed Drive Systems.”
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General Overview

General Overview

What's in this Part?
This part contains the following chapters:

Chapter Chapter Name Page
1 Setup 13
2 Overview 15
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Setup

Setup

What's in this Chapter?

This chapter contains the following topics:

Topic

Page

Steps for setting-up the drive

14

S1A53838 11/2014

13



Setup

Steps for setting-up the drive

INSTALLATION

1. Please, refer to the installation manual..

PROGRAMMING

2. Apply input power to the drive, but do not give a
run command.

3. Configure

o the nominal frequency of the motor
[Parameter reset] (E 4 F) =[50 Hz reset] ( /)
if this is not 50Hz,

o the motor parameters, page 70, only if the

Tips: factory configuration of the drive is not
e Before beginning programming, complete the customer suitable,

setting tables, page 203. O the application functions in the Drive Control

e Perform an auto-tuning operation to optimize performance, Parameters section, page 87 and the /O

page 75. Control Parameters section, page 99, only if

e If you get lost, return to the factory settings, page 66. the factory configuration of the drive is not
suitable.

4. Adjust the application parameters

O [Acceleration time 1] (ACC), page 93
and [Deceleration time 1] (dEC),
page 93.

o [Low limit frequency] (LL), page 92
and [Upper limit freq] (UL), page 92.

O [Motor thermal prot.] (tHr), page 74.

5. Start the drive

14 S1A53838 11/2014
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Overview

What's in this Chapter?

This chapter contains the following topics:

Topic Page
Factory configuration 16
Preliminary recommendations 17
Embedded display terminal 18
Monitoring Mode 20
Run Mode 23
Programming Mode 23
Menu Navigation 24
Submenus 34
Graphic display option 35
Finding a parameter in this document 37
Detected fault screens 37
Pre-alarms screens 38
Modbus communication status 38
SoMove software 39
Structure of the parameter tables 40
Parameters that cannot be changed while the drive is running 41
Common control schemes 42
Drive Operation 49
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Overview

Factory configuration

Drive factory settings

The Altivar 212 is factory-set for the most common operating conditions:

[Mot cont. mode sel.] (F k£ ): [Variable torque] (F £ = ). See page 71.
[Upper limit freq] (L/ L ) = 50.0 Hz. See page 92.

[Low limit frequency] (L L) = 0.0 Hz. See page 92.

[Switch. freq. level] (F 7 [0 [0): depending on drive rating (see page 95)
[Auto ramp] (A L/ 1)=[Enable] (AL | = 1). See page 95.

Parameter which depends on Macro Programming [Auto set function] (A L/ ) = [ (see page 67):

Command reference: logic inputs ([Command mode sel] (L /7 4) = 0). See page 87.
Speed reference: analog input VIA = 0-10 V or 0—20 mA ([Frequency mode sel] (F 710 d)=1,
See [Frequency mode sel] (F /1 d) page 87 and Analog Input Speed Reference page 116.
F: run forward (F | | /=2). See [LI F selection] page 100.

R: preset speed 1 (F | /2= 6). See [LI R selection] page 100.

RES: clear detected fault (~ / / 3= 10). See [LI RES selection] page 100.

Drive ready for operation (F / /1= 1). See [Logic Funct 2 active] page 122.

ny

(F20 1)=0).

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

16
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Preliminary recommendations

NOTICE

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

NOTICE

RISK OF DAMAGE TO THE DRIVE

e Avoid operating the contactor frequently.

e Power cycling must be MORE than 60 seconds.

Failure to follow these instructions can result in equipment damage.

User adjustment and extension of functions

e The display unit and buttons can be used to modify the settings and to extend the functions described in the
following pages.
e Return to factory settings is made easy by the [Parameter reset] (£ 5 F) (see page 66).

A DANGER

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.

Test on a low power motor or without a motor
e In factory settings mode, [Output phase loss] (F & [0 5) (page 140) is active F 5 [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), set - 515 to .
e Set [Mot cont. mode sel.] (7 £) = [Constant V/HZ] (17) (see page 71).

NOTICE

UNINTENDED EQUIPMENT OPERATION
Motor thermal protection will not be provided by the drive if the motor 's nominal current is 20% lower than that

of the drive. Find an alternative source of thermal protection.
Failure to follow these instructions can result in equipment damage.

Using motors in parallel
e Set [Mot cont. mode sel.] (F £) = [Constant V/HZ] (17) (see page 71).

NOTICE

RISK OF DAMAGE TO THE MOTOR
Motor thermal protection is no longer provided by the drive. Provide an alternative means of thermal protection.

Failure to follow these instructions can result in equipment damage.

Using in single phase supply
e Set [Input phase loss] (F & {1 &) to Disabled {7 (see page 138).

NOTICE

RISK OF DAMAGE TO THE DRIVE
Using ATV212 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.

S1A53838 11/2014 17
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Embedded display terminal
This section describes the features of the integrated display terminal.

Embedded display terminal features

LED/Key

Characteristics

Display RUN LED

llluminates when a run command is applied to the drive.
Flashes when there is a speed reference present with a Run command.

Display PRG LED

llluminates when Programming mode is active.
Flashesin AL/ F, [ - I/ modes

3 |Display MON LED | llluminates when Monitoring mode is active.
Flashes in detected fault history display mode
4 |Display unit 4 digits, 7 segments
5 |Display unit LED |The % LED illuminates when a displayed numeric value is a percentage.

The Hz LED illuminates when a displayed numeric value is in hertz.

UP/DOWN keys

Depending on the mode, you can use the arrows to:

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

[oe]

Loc/Rem LED

llluminates when Local mode is selected

MODE

Press to select the embedded display terminal mode.
Run mode (default on power-up)

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.
14|STOP Stop/reset key.

In Local mode, pressing the STOP key causes the drive to stop based on the setting of parameter [Loc.
mot stop mode] (F 72 /).

In Remote mode, pressing the STOP key causes the drive to stop based on the setting of parameter
[Ext. fault stop Mode] (F & 0 7). The display will indicate a flashing “£”.

If [HMI reset button] (F 7 3 5)is set to 0, pressing the stop key twice will reset the drive, if the detected
fault condition has been cleared.

An optional graphic display option (VW3A1101) is also available.

18
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Overview

Embedded display terminal modes

The Altivar 212 embedded 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.

ATV212
drive
Power Up Run

Programming Monitoring
mode mode mode
RUN [e
»| 0. 0O

——» PRGle ALF »| Fr-F
Hz MON [®

\A

Y

The red LED in left side of the display indicates the current mode selected, RUN for Run mode, PRG for
Programming mode and MON for Monitoring mode.

S1A53838 11/2014
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Monitoring Mode
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.

Monitoring Mode Displays

—

ceao

PRG |eALUF

T @

MON

25 other
parameters

RUN o

OO IQ] | O71®

Display
example

Display on graphic terminal

Description

Fr-F

[Direction]

F r - F =[Forward]
F - - - =[Reverse]

FeO 0O

[Speed reference]

Command frequency to drive, displayed either as Hz or in custom unit set
by parameter [Customized freq val] (F 70 )

C B0

[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 [Unit value selection] (F 70 /).

4 100

[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 param-
eter [Unit value selection] (F 70 /).

F oo

[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 param-
eter [Unit value selection] (F 70 /).

[Motor torque %]

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

[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 [Unit value selection] (F 70 /).

[Drive load %]

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.

[Input power KW]

drive input power displayed in accordance with parameter [Power cons.
unit] (F 74 9).

[Output power KW]

drive output power displayed in accordance with parameter [Power cons.
unit] (F 74 49).

obOD 0O

[Motor frequency]

Motor operating frequency, displayed either as Hz or in custom unit set by
parameter [Customized freq val] (F 70 2)

11

[Logic input map]

ON: ¢/ ‘ - . ——
OFF: \ The bar representing VIA is dis

\v\\—F played onlyif F /05 =1o0r2
R

/
via -

20
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Overview

Display Display on graphic terminal |Description
example
a. | [Relay map] ON: !
OFF:, I ; \l
FL-I \ RYA-RYC
w 101 [CPU CTRL ver.] CTRL version 101
wc O | [CPU MMI ver.] MMI version 1.0
wED I [Memory ver.] Version of memory
4d50. 0O [PID feedback] Level of PID feedback, displayed either as Hz or in custom unit set by pa-
rameter [Customized freq val] (F 70 2)
L7100 [PID computed ref.] Speed reference command to drive as computed by the PID function, dis-
speed reference played either as Hz or in custom unit set by parameter [Customized freq
val] (F 702)
RES [Total input power] Accumulated input power consumed by the drive displayed in kWh
H15 [Total motor power] Accumulated output power supplied by the drive displayed in kWh
AHIEBE. 5 [Drive out. rat. cur. A] Drive nameplate rated output current in amperes
1500 [Motor speed rpm] Motor speed in rpm
nso [Comm. counter 2] Displays the counter numbers of communication through the network
nS0 [Comm. counter 1] Displays the counter numbers of communication only at normal state in ev-
ery communication through the network
nErr [Past fault] The most recent detected fault stored in the detected fault history. If the
Examples: drive is in a detected fault state, this is not the active detected fault. A de-
- 1 blink Err5 tected fault is stored in the detected fault history after it is cleared by clear
- 2 blink Err5 detected fault action. Press ENT to review drive state at time of detected
- 3 blink CFI2 fault. See “Detected fault Display and History” on page 21 and “Diagnostics
- 4 blink nErr and troubleshooting” on page 179 for more detail. There are 4 detected
faults recorded. The detected fault 4 is cleared when a new detected fault
appears.
. I [Drive service alarm] ON: !
OFF: .
Cumulative ’(\Zﬂo_olian fatn | board
Oper_ela_itlrﬁg D(aJITBUSO gargaci?c?rr
Mbiu [Mdb com Stat] ON: {
OFF: |
RJAS R ObenSbis Rx
RJ45 Tx
Lo 1o [Drive run time 100h] Cumulative drive run time. 0.01 = 1 hour.
1.00 = 100 hours

Detected fault display and history

When the drive detected faults, the graphic terminal displays a code. To review data about drive operation at the
time of the detected 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 20.

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

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

S1A53838 11/2014
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Detected fault History

1/10 Map

Display Display on graphic terminal |Description

n Z [Comm. counter 1] Number of times in succession that this particular detected fault has oc-
curred

obO. 0O [Motor frequency] Motor operating frequency, displayed either as Hz or in custom unit set by
parameter [Customized freq val] (F 70 )

Fr-F [Direction] F r - F =[Forward]

F r - - =[Reverse]

FEO. O [Speed reference] Command frequency to drive, displayed either as Hz or in custom unit set
by parameter [Customized freq val] (F 70 )

CEHO [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 [Unit value selection] (F 70 /).

yi1o0o [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 480V models). Select % or volts with param-
eter [Unit value selection] (F 70 /).

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 param-
eter [Unit value selection] (F 710 /).

I [LOGIC INPUT MAP]
Logic input map ON: i The bar representing VIA is
OFF: « / NN . .
via \:F displayed only if
\\R F 1049 =1or2
RES
o. [Relay map] ON::
OFF:, o o
L\
FL-I \ RYA-RYC
Lo 1o [Drive run time 100h] Cumulative drive run time. 0.01 = 1 hour. 1.00 = 100 hours

In both the monitoring mode and the detected fault history, it is possible to view the state of the logic inputs and
the relay outputs. See previous tables on pages 20 and 21.

Logic Input Map

ON: ¢
OFF:

1

"
"

(
\

/
via -

A\
\ “F
R
RES

The ON or OFF status of each logic input is displayed in bits. VIA is included in this display if parameter F 109
is set to either 1 or 2.

Relay Output Map

ON: !/
OFF:,

Ix]
o

]
[ 1

[\
FL -] \. RYA-RYC

The ON or OFF status of each relay output is displayed in bits.
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Run Mode

To access the Run mode, press the MODE key until the drive operating frequency, a detected fault code, or a
pre-alarm code is displayed.

See Diagnostics and troubleshooting beginning on page 179 for the detected 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 [Displayed param.] (F 7 /). See page 130 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 [Unit value selection] (F 70 /) (see
page 130).

In addition, the resolution of the speed reference and output frequency displays can be adjusted by setting
parameters [Loc. speed ref. step] (~ 70 7) and [Display ref. resol.] (F 70 &) (see pages 87 and 130).

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.
See Menu Navigation page 24.
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Menu Navigation
Menu navigation diagrams below illustrate how to navigate through the programming menus and submenus.

A U H [Quick menu] submenu

Programming to AUH toulu
mode T @ SUBMENU [Quick menu] f
|F,--/:|‘_ e AUF | = Lol R {Auto ramp]
o |
OTT0o OI1®
e Lrl SUBMENU [ALL PARAM CHANGE]
e [Acceleration time 1]
P o1 1®
SUBMENU [EXTENDED MENU]
@ ‘ ? @ o JE [Deceleration time 1]
- 10 SUBMENU [I/0 MENU] @ ‘ f @
@ * ? @ o[ | [Low limit frequency]
«LOn SUBMENU [COMMUNICATION MENU] @ ‘ f @
01 te -
o 1/ 1 [Upper limit freq]
e 5[0 r SUBMENU [SCROLL MENU] P RUN
ower
@I to uP > 00 © ‘ f ®
SUBMENU [PM MOTOR MENU] Hz [Motor thermal prot.]

—1®
®
®

[Preset speed 7] Fn [AO scaling]

T
®

aLn [Motor overload prot]

o X PRele H LI F

EHrF [Motor thermal prot.]

[Mot cont. mode sel.]

°
T
"~

©
®

[Motor rated freq.]

°
C
—

ub [Mot Voltage Boost]

©
®

[Motor rated voltage]

C
—
C

FPE [Mot cont. mode sel.]

©
®

[Motor rated current]

C
-
C
°
m
<
wn

[Motor rated voltage]

OO0 OO
®

®
®
®

[Motor rated freq.]

g
S

7 [Motor rated speed]

O
m
<

®
®
®

-
—

[Low limit frequency]
[Motor Current Limit]

FBO

L0

@| ot fo
. o L L [Upper limit freq] ‘ f @
@ ‘ T @ °eF4on [Auto-tuning drive]

O
m

[Max frequency]

n -

®
5
=

[Deceleration time 1]

,
-

ACC [Acceleration time 1]

Fr [Local mot. Direction]

o

[Parameter reset]

™

®

[AO scaling]

-

]

OO O+ O=O®
©)

®

O
-
=)
n
—

[AO funct. selection]

-—
—

[Frequency mode sel]

O
oo

[Command mode sel]

g
=}
[~}

®

AUY [Auto set function]

i@.@
5

[Auto ramp]

—©
©]

AUH | SUBMENU [5 LAST PARAM CHANGE]
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A UF [5 LAST PARAM CHANGE] submenu

Programming to AUH
mode ?

1

o ALF | SUBMENU [Quick menu]

®
©]

Lo U SUBMENU [ALL PARAM CHANGE]

O
®

.
-

SUBMENU [EXTENDED MENU]

©
®

o SUBMENU [I/O MENU]

®

con SUBMENU [COMMUNICATION MENU]

5Cr SUBMENU [SCROLL MENU]

P SUBMENU [PM MOTOR MENU]

S5r 1 [Preset speed 7] P
ower

1 1e uP > 0.0

oLn [Motor overload prot] H
EHr [Motor thermal prot.] @ @

©
s uhb [Mot Voltage Boost]
O1to i PRG o

[Mot cont. mode sel.]

ulu [Motor rated voltage]

I
[y

L [Motor rated freq.]

[Low limit frequency]

[Upper limit freq]

©,
-@
)

(©)

[Max frequency]
SUBMENU
[5 LAST PARAM CHANGE]

O 1o

®  (XxX)

[Local mot. Direction] @ * f @

<+—|o (xxx)

[Parameter reset] @ * f @

[AO scaling] 4-@';‘“}@

| (Xxx)

O to

[Frequency mode sel] a—|o (xxx)

@ rnno @ [Command mode sel] @ * f @
oz g

Iy [Auto set function]

O
©)

[Deceleration time 1]

g
o
m

C

©)

[Acceleration time 1]

Rl

@ﬂ

N

®

™
o

OO0
®

®F®I

Frs [AO funct. selection]

O

O
il
3
=]

.
©

AL | [Auto ramp]
©

.

I
s
A

to AUF (xxx) Code of 5 last

parameters
Note: If no parameter has been changed, A L/ | is selected.

(1) Flashes three times then displays previous parameter.
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G ~ U [ALL PARAM CHANGE] submenu

Programming to AUH
mode 4
LF - F|‘_<—|- F SUBMENU [Quick menu]

O]
o

0
o
<
1

QI 1o
SUBMENU [EXTENDED MENU]

CIRIC

SUBMENU [I/O MENU]
CIRIC

con SUBMENU [COMMUNICATION MENU]

CIRIC

SUBMENU [SCROLL MENU]
CIRIC

:l
3

SUBMENU [PM MOTOR MENU]

SUBMENU
[ALL PARMCHANGE]

o &
1) [Forward search]

toLGr U @ ¢ f @
e U--- [Waiting search]
(3)

O]
©)

.
w
-

[Preset speed 7]

®©
®

Power
UP

0.0

.
=]
~

n [Motor overload prot]

I@
1o

[Motor thermal prot.]

(O]
(©)

[Mot Voltage Boost]

.
c
o

O]
©)

[Mot cont. mode sel.]

=i
©)

.
S
-

[Motor rated voltage]

®

[Motor rated freq.]

O=—®
®

O
-

[Low limit frequency]

G)
®

[Upper limit freq]

°
=

(O]
©)

°
-

[Max frequency]

®

dJEL [Deceleration time 1]

ACC [Acceleration time 1]

OFHO=®
(©)

[Local mot. Direction]

[Parameter reset]

[AO scaling]

[AO funct. selection]

[Frequency mode sel]

[Command mode sel]

®
AUy [Auto set function]
©

U [Auto ramp]

AUH SUBMENU [5 LAST PARAM CHANGE]

O} to

(2) [Reverse search]
CIR

PRG |e

(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/
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 L ~ L/.
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F - - - [EXTENDED MENU] submenu

to AUH

Programming

mode

N

SUBMENU [Quick menu]

1
ot

@—

(s}

- U SUBMENU [ALL PARAM CHANGE]

O
©)

SUBMENU
[EXTENDE ENU]
toF---

t

T‘

A

O
(©)

SUBMENU [I/O MENU]

.
H

(©)

SUBMENU [COMMUNICATION MENU]

O+
@3

.
w
-
.

SUBMENU [SCROLL MENU]

©]

SUBMENU [PM MOTOR MENU]

l
3

©]

w

r1 [Preset speed 7]

n [Motor overload prot]

[}
-

(©]

[Motor thermal prot.]

"
T

OO OO0
©)

s 3

[Mot Voltage Boost]

.
3
o

©]

[Mot cont. mode sel.]

OO0
(©)

Lu [Motor rated voltage]

O
S

O]
®

[Motor rated freq.]

g
C
~

®

[Low limit frequency]

O
(©]

[Upper limit freq]

I
-

®

[Max frequency]

OO
©)

[Deceleration time 1]

g
o

C

®

[Acceleration time 1]

]
~

[Local mot. Direction]

-

OO0 =®
©)

©)

[Parameter reset]

g
-
—| 5

[AO scaling]

O
(©]

[AO funct. selection]

g
=]
w

-—
—

[Frequency mode sel]

\r
(=]

[Command mode sel]

.‘
=
[~}

O—0—0

AUH [Auto set function]

©)

o

F‘

[Auto ramp]

O OO OO

oA LH SUBMENU [5 LAST PARAM CHANGE]

Power
uprP

O te

]
eloTfo

4— [Freq.2 bandw.]

O} to

O} to

O {

4— [Freq. 2 reached]
L
[Freqg. 1 reached]

P
=z

Y

0.0
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10 [I/O MENU] submenu

Programming
mode

I_/—’,--Fl‘_
o

to AUH
<—|- AUF | SUBMENU [Quick menu]
01 te
Grlu SUBMENU [ALL PARAM CHANGE]
01 1te
SUBMENU [EXTENDED MENU] SUBMENU toF IO0OH
© * f ® @ [1/0 MN] T
o 10 | 'y > °rsyL [AO funct. selection]
ol 1o o1 1o
SUBMENU [COMMUNICATION MENU] [FL Relay delay]
oF |47 elay delay
01 1o
e 5[ SUBMENU [SCROLL MENU] RUN @ * f @
Power
© * T ® UP > 0.0 [RY relay]
=2 SUBMENU [PM MOTOR MENU] Hz @ * T @
@ ‘ T @ @ @ oF 139 [RY logic select.]
«5r 1 [Preset speed 7] @@
01 1o .
eoLn [Motor overload prot] *F 1371 [RY Relay Function 2]
o1 e PRGle [ [/ F QI t®
[Motor thermal prot.] or 132 [FL Relay Function]
CYRIC
e uhb [Mot Voltage Boost] @ @ * f @
=T [RY Relay Function 1]
i te o
[Mot cont. mode sel.] @ * ? @
@ * T @ oF | IH [VIA LI selection]
e ul U [Motor rated voltage] @ * f @
@ ‘ T @ oF | |3 [LI RES selection]
-. ol [Motor rated freq.]
oI 1o O to
[Low limit frequency] oF |12 [LI R selection]
O1 10 ©1 1o
o UL [Upper limit freq] oF I /| [LI F selection]
o110 O to
o FH [Max frequency] oF | 10 [Logic Funct 2 active]
0110
o JEL [Deceleration time 1] @ * f @
oF 109 [VIA selection]
Ol RIS
e ALCL [Acceleration time 1] @ * ? @
@ ‘ f @ [Logic Funct 1 active]
o Fr [Local mot. Direction] *
Q1o to FIsL
[Parameter reset]
011
e F Il [AO scaling]
©ito
e F15.| [AO funct. selection]
O RES;
oFnNod [Frequency mode sel]
0116
o[ [114| [Command mode sel]
Ol RIS
e ALY [Auto set function]
0110
oAU | [Auto ramp]
0110
e HAUH SUBMENU [5 LAST PARAM CHANGE]
}
to AUF
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C 0 [COMMUNICATION MENU] submenu

to AUH

AUF SUBMENU [Quick menu]

I@.
o

SUBMENU [ALL PARAM CHANGE]

©
®

SUBMENU [EXTENDED MENU]

=N
@Z

SUBMENU [I/O MENU]

.
‘

[PM MOTOR MENU]

®

w
-

[Preset speed 7]

®

=}
-
]

[Motor overload prot]

©)

[Motor thermal prot.]

rr
x

C
o

[Mot Voltage Boost]

©)

P E [Mot cont. mode sel.]

OO0 ®
©)

(©)

Lu [Motor rated voltage]

O
S

O)
©)

[Motor rated freq.]

O
S
—

®

[Low limit frequency]
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-

[Upper limit freq]

IS
=

OO0
©)

®

[Max frequency]

0
-

O

[Deceleration time 1]

O+
SL

.

o
~
~

[Acceleration time 1]

O)
©)

[Local mot. Direction]

©

Lyp [Parameter reset]

O©
®

[AO scaling]

0
]

®

[AO funct. selection]

OO
I«\ﬁ
= =
= ||
Q ~
— 0O

[Frequency mode sel]

rnoyg| [Command mode sel]

g1y | [Auto setfunction]

[Auto ramp]

®AUH SUBMENU [5 LAST PARAM CHANGE]

®

O]
©)

Q11 @
econ [
O} te
.. | SUBMENU
: [SCROLL MENU] Power
©lto uP 0.0
SUBMENU

PRG

SUBMENU
[COMMUNCTION MENU]

toCON toFEO0

\ t®

[Com. fault setting]
Ol te

<— [Max info frames]

4_ [Network adress]
O 1o
<— [Network protocol]
©1 1o
<— [Mdb network parity]
O 1o
4_ [Mdb network baud]
O 1o
4_ [Comm. time out]
Oy to

O} to

I —— [Mdb RJ45 baud]

OF

to FES |
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5L - [SCROLL MENU] submenu 1

Programming {5 g UH
mode

SUBMENU [Quick menu]

[Mot Voltage Boost]

.
S
o

®

[Mot cont. mode sel.]

(O IC)
®

Lowu [Motor rated voltage]

.
S

@

[Motor rated freq.]

E

©)

LL [Low limit frequency]

©)

UL [Upper limit freq]

FH [Max frequency]

[ | [Deceleration time 1]

[Acceleration time 1]

Fr [Local mot. Direction]

[Parameter reset]

T

[AO scaling]

@.@.@.@.@.@.@.@.@.@

:
Sl
= .
—0

n [AO funct. selection]

(O]
©)

t

[Frequency mode sel]

- T | -—

©
oL

.
~
3
c:

[Command mode sel]

Ok

[Auto set function]

O+
i

[Auto ramp]

g
o
=

O]
©)

«A 11 | SUBMENU [5LAST PARAM CHANGE]

[

to AUF

e Lr U | SUBMENU [ALL PARAM CHANGE]
01 to
SUBMENU [EXTENDED MENU]
@ ‘ ? @ SUBMENU
SUBMENU [I/O MENU] [SCROLL MENU]
®+?® To F 25 | seepage 32
e LON SUBMENU [COMMUNICATION MENU]
o110 ) t®
5L, |: " i- F3cy | [Driving scroll]
o1 tosCr f
.0 SUBMENU @ ‘ ? @
[PM MOTOR MENU] Power 5 N - [Motor direction]
@ ‘ ? @ UP jl 0.0
o 5r [Preset speed 7] z @ ‘ ? @
@ ‘ t @ @ <—m [Mot cont. mode sel.]
e L1 | [Motor overload prot] @ ‘ ? @
@ ‘ ? @ e,/ [Motor Rated Voltage]
o EHr [Motor thermal prot.]
) ‘ ? ® PRG ‘l_’l @ ‘ ? @

]
O te
]
01 1o

[Motor rated current]

[Motor rated speed]

[Low limit frequency]

O to

| /| [Upper limit freq]]

O} to

[Max frequency]

L]

O} to

[Slip Compensation]

oF H0O |

©r 1o

°ryo2 [Auto Torque Boost]

O RIS
[Deceleration time 1]
© # S

-— [Acceleration time 1]

@ # T
4_ [Deceleration time 1]
01 1to
[Acceleration time 2 ]
Ol te
<_ [Auto-tuning drive]
O 1o

to F 450 see page 31

[Commut. ramp freq.]

O
n
w
(=]
(=]
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5[ ~ [SCROLL MENU] submenu 2
Programming g AUH
mode

t

S I ‘ <—|~ AUF I SUBMENU [Quick menu]
@ ‘ ? @ SUBMENU
* b UU'| SUBMENU [ALL PARAM CHANGE] [SCROLL MENU]
Q1o to F 400 see page 30
° F -~ -| SUBMENU [EXTENDED MENU] @ * ? @
o1 to N ,
— @ [Current loop gain]
e H SUBMENU [I/O MENU] A
O te toSCr @ P 1o
« [0 | SUBMENU [COMMUNICATION MENU] 418 [Frequency loop gain]
QI 1o @ @ 1o
@. : ‘ ’1 l: @ - m [Freq. loop stability]]
I —" S 01 1o
[PM MOTOR MENU] Power RUN —
@ ‘ 1 @ 3 > 00 <_ [Motor voltage coef.]
e 5 [Preset speed 7] Hz @ ‘ ? @
@ ‘ 1 @ @ @ < m [PM mode selection]
[Motor overload prot] @ ‘ ? @
@ ‘ 1 @ <— [Autotune L g-axis]
e £ Hr | [Motor thermal prot.] ‘ 1
o1 1o Prole A LI F Oy 1O |
[Mot Voltage Boos{] <— [Autotune L d-axis]
OI 10 O RIS
e« PE [Mot cont. mode sel.] 4—“ [PM Align cur. Level]
01 te T
[Motor rated voltage] @ @
@ @ ‘ ? @ <— [Init. Pos. Current]
[Motor rated freq.] @ ‘ 1 @
© # f (©) [Torque Boost Coef]
o L1 [Low limit frequency] @ @
©4 f [©) <_ [RY Relay Function 1]
[Upper limit freq] @ { 1 @
4 ? <) .
e FH [Max frequency] +—— [FL Relay Function]
Oy 1o Oyt
e JE L[ | [Deceleration time 1] +—— [Freq. 2 reached]
O 1o O RES,
e ALCL [Acceleration time 1]
@ ‘ ? @ 4—“ [Freq.2 bandw.]
e Fr [Local mot. Direction] @ ‘ 1 @
@ f@ <— [LI RES selection]
[Parameter reset] @ ‘ 1 @
@ ‘ ? @ <—E [Number auto reset]
e F I [AO scaling] @ ‘ 1 @
QI te «
e £ /15| [AO funct. selection] [Pre-start Scroll]
V1o 01t
e F 10| [Frequency mode sel] la—er 325 [Pre-Start time]
CFRIC) O RIS
e [ [1[] | [Command mode sel]
@ ‘ ? @ ﬁﬂ [Pre-Start speed]
e A1y | [Auto setfunction] @ ‘ 1 @
@ ‘ ? @ ﬁﬂ [LL speed time]
o[l I [Auto ramp] @ ‘ 1 @
©Ite <_ [Pre-Start delay]
oALH SUBMENU [5 LAST PARAM CHANGE]

to

'
AUF

O

to F 3 30 see page 32
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5[ - [SCROLL MENU] submenu 3

Programming o g UH
mode

—

ulu [Motor rated voltage]

®
I@.
)

[Motor rated freq.]

©)

[Low limit frequency]

O+
©)

-
-

[Upper limit freq]

©)

-
x

[Max frequency]

(©)

Er

[Deceleration time 1]

ACLC [Acceleration time 1]

OO O--G

[Local mot. Direction]

®
©)

-
-
o

[Parameter reset]

(©)

[AO scaling]

I@,@
1o

[AO funct. selection]

—0®

/| [Frequency mode sel]
COd| [Command mode sel]
AuUY [Auto set function]

AUt [Auto ramp]

AUH SUBMENU [5 LAST PARAM CHANGE]

}
to AUF

JSoF <_<—|' FUF | susMENU [Quick menu]
0 to
* U | SUBMENU [ALL PARAM CHANGE]
01 to
SUBMENU [EXTENDED MENU]
@ ‘ ? @ SUBMENU
o 10 SUBMENU [I/O MENU] (SCROLL MENU]
©}te to F 32 9 see page 31
« 0O | SUBMENU [COMMUNICATION MENU]
SYRIC) S O to
BETE °F 330 [Std Oiling Cycle]
oI to sc- @ 1O
;liﬂamgﬁgR MENU] Power R <— [Std Oiling Speed]
©i 1o uP 5 oo o1 te
(\D- i r ; @ [Preset speed 7] @ z [Std Oling Time]
[Motor overload prot] ‘ f @
@ ‘ ? @ 4_ [Std Oil. Cycle Frq.]
e bHr [Motor thermal prot.]
@ ‘ ? @ PRG 'I—’I m [Low Speed Oiling]
- ub [Mot Voltage Boost]
0116
e PE [Mot cont. mode sel.] E (b SpeedorGina]
01 to

m [LL Time for Oiling]
Oy to

4_ [Oiling Time at LLS]
Oy 1o
4_ [Scroll Protection]
Oy 1o
4_ [Cavitation Frq.]
O 1o
4_ [Discharge Gas]
Ot
[Hight Tresh.]
Oy 1o
4_ [Cooling Frq.]
O 1o
<_ [Cooling Time]
O1 1o
4_ [Hight hight Tresh.]
O 1o
<_ [Re-Start Delay]
O} to
<— [Crankcase Heating]
O 1o
<_ [DC brake start freq.]
Oy 1o
4_ [DC braking current]
© |

To F 32 4 see page 30
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P [PM MOTOR MENU] submenu

to AUH
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[Parameter reset]
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[AO scaling]
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[AO funct. selection]
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[Frequency mode sel]
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I
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=]

/| [Command mode sel]
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[Auto set function]

ol

o
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[Auto ramp]
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L'H | SUBMENU [5 LAST PARAM CHANGE]

g
<—:J

to AUF

e ALF | SUBMENU [Quick menu]
Q1 te
e Lr U/ | SUBMENU [ALL PARAM CHANGE]
©} T ®
SUBMENU [EXTENDED MENU]
©} T ®
© ' | SUBMENU [0 MENU]
@ ‘7 T @ SUBMENU
* £ 071 | SUBMENU [COMMUNICATION MENU] [PM MOTOR MENU]
01 te toF420
* 5L~ | SUBMENU [SCROLL MENU]
o1 1o ©) G
. P11 - i O [Motor thermal prot.]
'y
©i 1o SR RO XG)
[Preset speed 7] Power RON 1o, [Motor rated voltage]
© @ uP > oo
© 0L 1T | [Motor overload prot] Hz @ * ? @
@ ‘ T @ @ @ lt—T|e | [Motor rated freq.]
e EHr | [Motor thermal prot.] @ ‘ ? @
@ ‘ ? @ <— [Motor rated cap.]
cub [Mot Voltage Boost]
pE N e B ICTR RO
e FE [Mot cont. mode sel.] 4_ [Motor rated current]
@It QO to

4_ [Motor rated speed]
©y to

<— [Auto-tuning drive]]
Q) to

<— [Current loop gain]
©y to

<— [Frequency loop gain]
QI toe

— [Freq. loop stability]
Oy to

l— [Motor voltage coef.]
Qi to

<— [Saliency Level]
QI to

[PM mode selection]

915

©y to
l— [Auto Torque Boost]
Oy to
<— [Autotune L g-axis]
QI to
— [Autotune L d-axis]
QI to
<— [PM Align cur. Level]
Oy to
<— [Init. Pos. Current]
©y to

l—

© 4

to FE

[Torque Boost Coef]
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Overview

Submenus
The ATV212 drive features 6 submenus (see diagrams starting on page 24) that are designed to reduce the time and
effort required to program application parameters. Parameters can be modified within these submenus.

AU H [5LAST PARAM CHANGE]

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 every parameter is at its factory settings, no display is generated.

Parameter Lock ~ 7111 is not displayed in the A L/ H menu, even if its value has been changed (see page 68).

A U F [QUICK MENU]

The A LI F submenu provides ready access to the ten basic parameters commonly used in programming the drive. In
many cases, programming the ATV212 drive is complete when these 10 parameters have been properly set (see
chapter Quick Menu page 59).

L~ U [ALL PARAM CHANGE]

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

Parameters F ~ and F 4 700 — F 4 7 3 are not displayed in the 5 ~ L/ menu, even if their values have been changed.

F———[EXTENDED MENU]
The extended parameter submenu provides access to parameters used for special settings and applications.

10 [I/O MENU]
The /1[I submenu provides access to parameters used for input/output setting.

C 07 [COMMUNICATION MENU]
The L I 77 submenu provides access to parameters used for the communication setting.

5[ - [SCROLL MENU]J
The 5 [ ~ submenu provides access to parameters used for the Synchronous scroll motors setting.

P11 [PM CONTROL MENU]

The F 1 submenu provides access to parameters used for the Synchronous motor setting.
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Graphic display option

AWARNING

LOSS OF CONTROL

e Do not use the ATV21 and ATV12 terminal display (VW3A21101 and VW3A1006).
e Only VW3A1101 is compatible with ATV212.

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

Description of the graphic display option

With the graphic display option, which works with FLASH V1.11E29 or higher, it is possible to display more text
information than can be shown on the integrated display terminal.

1 Graphic display

7 ESC key: Press to select the
graphic display mode.
- Run mode (default on power-up)

2 Function keys
y - Programming mode

F1, F2 and F3: not

. - Monitoring mode
d
?Z?IEQE/R em Can alsg be used to go back to
the previous menu.
Also corresponds to the MODE
3 STOP/RESET key button of the embedded HMI
4 RUN key

6 FWD/REV key: Press to
reverse the direction of rotation of
the motor

5 Jog dial:

* Press (ENT):
- To save the current value
- To enter the selected menu or parameter
e Turn +/-:
- To increment or decrement a value
- To go to the next or previous line
- To increase or decrease the reference if control via the graphic
display option is activated

Note: Keys 3, 4, 5 and 6 can be used to control the drive directly, if control via the graphic display option is
activated.
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Powering up the drive with graphic display option for the first time

When powering up the graphic display option for the first time, the user has to select the required language.

LANGUAGE
English /]
Frangais
Deutsch
Italiano
Espafiol

Chinese

Pycckuit

Turkge

v ENT

Schneider
0 Electric

Connection in Progress

V1.2IE12

The graphic display option to drive
i synchronization screen will now ap-

pear.

Schneider

g Electric

ATV212H075M3X
0.75kW/1HP 200/ 240 V

Display after the graphic display option has been powered up for the first time.

Select the language and press ENT.

MAIN MENU
DRIVE MENU

LANGUAGE

Move
up/down keys

MAIN MENU

DRIVE MENU

LANGUAGE

2sor ENT l

OPERATIONAL VALUE

0 Hz

Rem Loc/Rem

ENT

French

Spanish
German
Chinese

LANGUAGE

36
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Finding a parameter in this document

The following assistance with finding explanations on a parameter is provided:

Example: ACC

AUF: QUICK MENU

vLv: Motor rated voltage
AU1: Auto ramp

DEC:Deceleration time 1

ACC: Acceleration time 1

LL: Low limit frequency

Then use the parameter code index, page 203, to find the page giving details of the displayed parameter.

Detected fault screens

Example: Output phase loss fault

EPHO: Output phase loss fault

Loss of one or more output phases.
Determine the cause of the missing
output phase and rectify the problem.
Set parameter F605 to 0.

Line undervoltage

OPERATIONAL VALUE

MOFF: Line Undervolt fault

¢ With the integrated display terminal and the optional graphic display terminal : Direct use of the parameter
code index, page 203, to find the page giving details of the displayed parameter.
¢ With the graphic display option: The parameter code and the name are displayed.

This screen is displayed the detected fault type and diagnostic information related to the detected fault. Then
use the alarm code table page 180 for more information.

S1A53838 11/2014
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Pre-alarms screens
Here some type of screens:

Current Limit pre-alarm

OPERATIONAL VALUE

29.0 Hz

Motor overload pre-alarm

Alarm L

OPERATIONAL VALUE

29.0 Hz

Current Limit and DC bus overvoltage

pre-alarm

Alarm C . Alarm P

OPERATIONAL VALUE

29.0 Hz

Motor overload and drive overheating

DC bus overvoltage pre-alarm

Alarm P

OPERATIONAL VALUE

29.0 Hz

Drive overheating pre-alarm

OPERATIONAL VALUE

29.0 Hz

pre-alarm

Alarm L . Alarm H

OPERATIONAL VALUE

29.0 Hz

Modbus communication status

[Mdb com stat] (/75 ) parameter display
This parameter is able to check the modbus communication on RJ45 and OpenStyle port.

Without Communication

When Rx and/or Tx are
displayed in this row Mdb com stat B-A-COM:

their state is inactive .
RJ45 B-A-COM <_/ Mb activity
Rx Tx Rx  Tx on OpenStyle port

o
RJ45: —/

Mb activity on RJ45 port Rem

Example : With Communication on RJ45 port

Mdb com stat Mdb com stat
RJ45 B-A-COM RJ45 B-A-COM
Tx Rx Tx Rx Rx Tx
Rx Tx
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SoMove software

Description

Connection

SoMove

SoMove is user-friendly setup software PC for setting up Altivar 212 drives.

SoMove software incorporates various functions for the device setup phases, such as:

e Configuration preparation
e Start-up
e Maintenance

It can be downloaded free of charge from the internet at www.schneider-electric.com.

SoMove software can use a direct USB/RJ45 cable link or a Bluetooth® wireless link.
See catalog on www.schneider-electric.com.

S1A53838 11/2014

39


www.schneider-electric.com
www.schneider-electric.com

40

Overview

Structure of the parameter tables

The parameter tables contained in the descriptions of the various menus are organized as follows.
Example:

Code Adjustment range | Factory setting
™F4H00

[Auto-tuning drive] Auto tuning enable - 0
/u‘ [Disabled]

!

Name / Description

[Initialize constant]: Application of individual settings of Auto Torque Boost [Auto Torque Boost]

(FHO&)
[Complete tune]: complete auto tuning.
Parameter F 4 [J [J is reset to “0” after the auto tuning is performed.

>

s
-

Value of parameter on graphic display option

Parameter value on embedded display

Name of parameter on graphic display option and description if needed.
Parameter code on 4-digit 7-segment display

Note: The text in square brackets [ ] indicates what you will see on the graphic display option
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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.

Code |Description Code |Description
AL I|[Auto ramp] F 3 3 A |[Scroll Protection]
A U 4 |[Auto set function] F 34 39 |[Discharge gas]
L M0d |[Command mode sel] F 35 5 |[Crankcase heating]
F 10 d |[Frequency mode sel] F 400 |[Auto-tuning drive]
£ Y P |[Parameter reset] F 405 [[Motor rated cap.]
F H |[Max frequency] F 4 |5 |[Motor rated current]
U L |[Upper limit freq] F 4 | & |[Mot no-load current]
u L u [[Motor rated voltage] F 4 | 7|[Motor rated speed]
P £ |[Mot cont. mode sel.] F 4 |H |[Frequency loop gain]
F 1084 |[Logic Funct 1 active] F 4 |9 |[Freq. loop stability]
F 109 |[VIA selection] F 45 & |[Current loop gain]
F | 10 |[Logic Funct 2 active] F 4 H0|[No load cur. coef]
F 1 | I|[LIF selection] F 4 A I|[In noise comp. filter]
F I 12 |[LI R selection] F 4 B 2 |[In noise Inhibit filter]
F I | 3|[LI RES selection] F 4 A 3 |[In noise inhibit gain]
F 1 18 |[VIA LI selection] F 4 8 4 |[Pwr supply adj. gain]
F 1 30|[RY Relay Function 1] F 4 B 5 |[Stall control coef. 1]
F 132 |[FL Relay Function] F 4 9 2 |[Stall control coef. 2]
F I3 T|[RY Relay Function 2] F 49 4 |[Mot. adj coefficient]
F 13 9|[RY logic select.] F 495 |[Motor voltage coef.]
F 170 |[Mot 2 rated Freq.] F 4596 |[PWM adj. coef.]
F 17 I{[Motor 2 rated Volt] F B 0O I|[Motor Current Limit]
F 300 |[Switch. freq. level] F B 0O 3 |[fault stop Mode]
F 30 I|[Catch on fly] F B 05 |[Output phase loss]
F 302 |[Supply loss behav.] F B 04 |[Input phase loss]
F 30 3 |[Number auto reset] F B | 3 |[Short circuit det.]
F 305 |[Overvoltage fault] F B 2 & |[Overvoltage level]
F 30 7|[Mot volt limitation] F B 2 T|[Undervolt detect.]
F 3 | I|{[Motor direction] F 7132 |[Loc/rem key]
F 3 | & |[Switch. freq. mode] F 9 15 |[PM mode selection]
F 32 4 |[Driving Scroll] F 9 |& |[PM Align cur. Level]
F 32 5 |[Pre-start Scroll] F 9 2 0 |[Position Adjust]
F 3 30 |[Std Oiling Cycle] F 82 I|[Init. Pos. Current]
F 3 34 |[Low Speed Oiling]

S1A53838 11/2014

41




Overview

Common control schemes

2-wire control

A ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

Read and understand the instructions in "before you begin" chapter, before performing the procedure in this
section.

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

A DANGER

UNINTENDED EQUIPMENT OPERATION

e To modify the setting of the switches, the product must be switched off.

e Do not change the setting of switch SW102 unless your system is properly wired.
Failure to follow these instructions will result in death or serious injury.

A

PO~ PA/+ PC/-

Run forward
Run reverse

(Y Term

Sw102 Swi101 Sw103

‘39 VIA U .1
[

ViB U- - PTC
SwW100

GND SCR PP VIAVIB CC

O O O O O O

1. Wire the logic inputs as indicated in the above figure.
2. Set switch SW102 to source.
3. Program common parameters of ATV212 (see Quick Menu page 59).

4. Program specific parameters for 2-wire control as indicated in the following table:

Parameter Page Setting Factory value
L N O0d [Command mode sel] 87 O [Logic inputs] 0
F I I I[LIF selection] 100 £ [forward] 2
F I 12 [LI R selection] 100 3 [reverse] 6

Note: If F I | I'and F | |2 are switched simultaneously, the drive will go at 0 speed.

42
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3-wire control

_PLC
Sink .« « . Source

Swi102 sSw101

%O

(]

Term

Sw103

B AGND SCR
O—O—0—0

SW100

PP VIAVIB CC
O—~O0—0—>0

1. Wire the logic inputs as indicated in the above figure.

2. Set switch SW102 to source.

i Start forward

Stop
Start reverse

3. Program common parameters of ATV212 (see Quick Menu page 59).

4. Program specific parameters for 3-wire control as indicated in the following table:

Parameter Page Setting Factory value
L N O0d [Command mode sel] 87 [0 [Logic inputs] 0
F I | I[LIF selection] 100 2 [forward] 2
F I 12 [LI R selection] 100 4 9 [3-wire] 6
F I 13 [LI RES selection] 100 3 [reverse] 10
3 wire control timing diagram
Output frequency
Forward run 7
f) NV
NY /
Reverse run
R - Stop . oFF
ON
F-Forward start  |_[[L|]| oFF
ON
RES - Reverse start I U OFF
) ON
Line power » OFF

S1A53838 11/2014
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External speed control potentiometer

N

PO~ PA/+

PLC
Sink + o« Source 1 Y Term

SW102 SW101 Sw103

PC~

VIA U»
VIB U-

=
(] prc

SwW100

B AGND SCR PP VIAVIB CC
O0—O0—0—0 O—O—0—0

1/4 Watt

1. Wire the analog input as indicated in the above figure.
2. Set switch SW100 to V (voltage).

3. Program common parameters of ATV212 (see Quick Menu page 59).

2.2 to 10 kOhms

4. Program specific parameters for external speed control potentiometer as indicated in the following table:

Parameter Page Setting Factory value
F I10 d [Frequency mode sel] 87 I [Ref source VIA] 1
F 1049 [VIA selection] 100 o [Al] 0
F 2 0 O [Auto/man speed ref] 118 O [Enable] 0

44
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4-20 mA speed control

=]

Swi101

PO~ PA+ PCl-

U Term

=]

SW103

GND SCR PP VIAVIB CC

O

VIA U
VIB U

=
(. pro

SW100

O O O O

4-20 mAcurrent signal

1. Wire the analog input as indicated in the above figure.

2. Set switch SW100 to | (current).

3. Program common parameters of ATV212 (see Quick Menu page 59).

4. Program specific parameters for 4-20 mA speed control as indicated in the following table:

Parameter Page Setting Factory value
F I10 d [Frequency mode sel] 87 I [Ref source VIA] 1

F 1049 [VIA selection] 100 o [Al] 0

F 2 0 O [Auto/man speed ref] 118 O [Enable] 0

F 20 I[VIA ref point 1] 11 20 % 0%
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Preset speeds (up to seven)

RYC

(Y

PL(
Sink « » ?Source

Sw102

—9©

[

sSw101

GND S

PO~ PA+ PC/-

Term
SW103

VIA
VIB

O

CR PP VIAVIB CC
O o, O O

v [mo] -
v-[mo] - pro

SW100

1. Wire the logic and analog inputs as indicated in the above figure.

2. Set switch SW102 to source.

3. Program common parameters of ATV212 (see Quick Menu page 59).

4. Program specific parameters for preset speed as indicated in the following table:

Parameter Page Setting Factory value
F 109 [VIA selection] 100 2 [LI source] 0
F I I I[LIF selection] 100 2 [forward] 2
F I 12 [LI R selection] 100 B [PS1] 6
F I | 3 [LI RES selection] 100 1[PS2] 10
F | 18 [VIA LI selection] 100 g [PS3] 7
5r | [Preset speed 1] 123 - 15.0
S r 2 [Preset speed 2] 123 - 20.0
S r 3 [Preset speed 3] 123 - 25.0
S r Y [Preset speed 4] 123 - 30.0
5 r 5 [Preset speed 5] 123 - 35.0
5 r B [Preset speed 6] 123 - 40.0
5 r 7 [Preset speed 7] 123 - 45.0
Example of 7-step preset speed operation:
Output
frequency A
(Hz) — 5o
55 —
0 » Time (sec)
ON
F — | OFF
R — SEF
ON
RES L OFF
ON
VIA L OFF

See page 123 for additionnal information.
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Serial communication

RJ45 connection

Port open style connection

Contact Signal
PO~ PA/+ PCI B ¥
A -
GND GND
SCR Screen

* Cable sheath should be peeled off by about
10 mm.

* For wiring work, use a fat blade screwdriver
with a 0.6 mm thick and 3.5 mm width
blade.

* Tightening torque for the terminal block is
0.5t0 0.6 Nm.

U Term

Sw101 Sw103

VA U [mT ] !
VIB U [ B PTC

SwW100

1. For Modbus serial communication, plug the network cable into RJ45 connector on the main control board.

Forced local

Connection can also be carried out using the «open style» port.
2. Program common parameters of ATV212 (see Quick Menu page 59).

3. Program specific parameters for serial communication as indicated in the following table:

Parameter Page Setting Factory value
L M0 d [Command mode sel] 87 2 [Communication] 0
F 110 d [Frequency mode sel] 87 4 [Serial com ref.] 1
F B0 7 [Com channel choice] 149 1

PO~ PA/+ PGl

Forced
local

RYC

CC
Sink -Ssource L Y Tem
[(Cm] [Cwm] [Cm] FMo
SW102 SW101  SW103
O 9 VIA U- E Pl
— vie Um0 |- PTC

SW100
EI GND SCR PP VIAVIB CC
O—O0—0—0

O

1. Wire the logic input as indicated in the above figure.
2. Set switch SW102 to source.

3. Program common parameters of ATV212 (see Quick Menu page 59).

4. Program specific parameter for forced local as indicated in the following table:

Parameter Page

F I | 3 [LI RES selection] 100 4 A [forced local] 10
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PID control
PO PA/
—
—
—x
F
oFLC
QFLB R Feedback
OFLA RESQ transmitter

RYC P240
CCo
Sink .P!J.:Source Ly Term
FMo
SwW102 Sw101 Sw103

—_— VIB U- - PTC

SW100
IEI B AGND SCR PP VIAVIB CC
O—O—0—0 oO—O0—0

Setpoint0- 10V

99 =

Feedback mA or voltage signal

1. Wire analog inputs as indicated in the above figure.
2. Set switch SW102 to source.

3. If the feedback is a milliamp signal, set switch SW100 to the | (current) position. If the feedback is a voltage
signal, set switch SW100 to the V (voltage) position.

4. Program common parameters of ATV212 (see Quick Menu page 59).

5. Program specific parameters for PID control as indicated in the following table:

Parameter Page Setting Factory value
F M0 d [Frequency mode sel] 87 2 [Communication] 1

F 109 [VIA selection] 100 o [Al] 0

F 2 00 [Auto/man speed ref] 118 O [Enable] 0

F 3 60 [PID control enable] 120 I [PID by VIA] 0

F 359 [PID ctrl wait time] 121 Os

F 36 2 [PID Prop Gain] 120 0.30 %
F 36 3 [PID Integral Gain] 120 0.20

F 36 & [PID Derivative Gain] 121 In accordance 0.00

F 3 80 [PID reverse error] 121 \;Vggli?aetion 0

F 33 I [Stop on LL hyst] 122 0.2 Hz
F 332 [PID wake up (thres)] 122 0.0 Hz
F 33 3 [PID wake up, feedb] 122 0.0 Hz
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Drive Operation

Local and Remote Modes of Operation

Overview
The ATV212 drive has two modes of operation, local and remote.

In local mode, the ATV212 drive can be operated only from the embedded display terminal or graphic display
option:

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

In remote mode, the ATV212 drive is operated from a combination of the command and speed reference sources
defined by programming parameters [Frequency mode sel] (F /7 [J &) and [Command mode sel] (L /10 ) (see
page 87).

Command Sources
The command source [Command mode sel] (L /7 1 &) choices are:

e External signals to the control terminal logic inputs F, R, RES and VIA
e Serial communication control (Modbus®, Metasys® N2, Apogee® FLN P1, BACnet, or LonWorks®)
e Embedded display terminal RUN and STOP keys or graphic display option

Speed Reference Sources
The speed reference source [Frequency mode sel] (F /7 [ o) 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 P1®, BACnet, or LonWorks®)
Embedded display terminal UP and DOWN keys or graphic display option
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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

L Forced Local
Logic inputs {LIx = 48}

ON |_|
REM

OFF Cmd
LOC etPoint

Terminal Local
Graphic display
option
Communication

Communication

Terminal Local
Graphic displ
References raphic ésp’iigr{

Fnod Switching

’ Fnod/Fent
V'A_’E_ {Lix=38 or F 200}

active
VIB

pu |
c

I

I

I

I

I

Terminal Local 3 inactive |
Graphic display —  |—

option ON |_:—|
F
I

Communication— | — REM

OF! Speed

LOC SetPoint

Up/Down speed EE Communication
Terminal Local
Graphic display option

Feo1l |

/

VIA—  |—
vIB _Z FEO1

gggp}iigaéilgg;;"’y 3 RJ45 channel: Modbus I
option y Network channel: l Communication

Communication —{ | —] Paremeter F 52 9

Up/Down speed 5 |

.efault value

Parameters [Command mode sel] (L /7 ) and [Frequency mode sel] (F /71 ) are the first layers of logic used
by the drive to determine its command L /7 [J o and speed reference F /111 d source.

[Remote spd ref 2] (F & [0 7) is a secondary speed reference source that may override the source selected by
F 0d (see page 87).

The speed reference source identified by ~ = [ 7 takes control if either:

e Alogic input assigned to function 38 (frequency reference source switching) is enabled, or

e Parameter [Auto/man speed ref] (F = [J [7) is set to 1 and the drive's output frequency is equal to or less than
1 Hz (see page 118).

If a serial communication link is established, it can take control of the ATV212 drive, overriding inputs identified
by LM0d, FMNOd,and F 20 7. Controlis restoredto L /104, F10d,and F 20 7 only if:

e The serial communication link relinquishes control, or

e 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 option.

When the drive and embedded HMI is set to local mode (by pressing the LOC/REM key, lighting the local mode
LED), the drive responds only to commands from the embedded and graphic display option.

50
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Selecting Local or Remote mode

A DANGER

UNINTENDED EQUIPMENT OPERATION

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

e Upon entering 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 on the drive’s embedded display
terminal or with F4 key on the graphic display option.

The LOC/REM key can be disabled by setting parameter [Loc/rem key] (F 7 3 ') to 1 (see page 90).

When parameter [Switch rem/Local] (F & 59 5) is set to 1 (factory setting), a bumpless tranfer of motor operation
is achieved when switching from remote to local mode (see page 88).

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 i Local mode
|
ON > | > The remote run command and
Key oFF frequency command are transferred
to the local mode when the

I\ pmmmmmmmmmmn LOC/REM key is pressed.
Output Frequency 1

In this example, the run command

Local Run Command and frequency command from
the remote mode are copied to
R te Run C d 0
emote run L.omman ON i the local mode, and the motor
OFF | continues to run.
Run Status = | |
Local mode Remote mode

|
|
|
|

Key ON )i > When switching from the local

R OFF | mode to the remote mode, the run
command and frequency
— Set frequency command are determined by

L, L
Output Frequency :/ at remote mode the setting in the remote mode.
|
|

Local Run Command —| In this example, when the
LOC/REM button is pressed, the

motor in started.
Remote Run Command This is due to the application of a

Run Status ON remote run command when

OFF ; the drive exits the local mode and
enters the remote mode.
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Local Mode
When the ATV212 drive is in local mode, the LED above the LOC/REM key is illuminated.

On the graphic display option:

AUF: QUICK MENU
LL: Low Limit frequency
DEC: Deceleration time 1
ACC: Acceleration time 1
AU1: Auto ramp
vLv: Motor rated voltage

Loc  Refloc Cmd loc

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

The setting of parameter [Loc. mot stop mode] (F 72 /) determines how the motor stops when the drive is in
local mode (see page 88):

e If F 72 Iissetto 0O (factory setting), the motor will stop on a ramp, based on the time value set in parameter
[Deceleration time 1] (< £ ) or parameter [Deceleration time 2] (F 50 /).

e IfF 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 [Run/stop key] (F 7 7 7) (see

page 90).

Adjusting Motor Speed in Local Mode

Set the motor speed using the UP and DOWN keys on the graphic/embeded display terminals. 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 [Loc. speed ref. step] (F 70 7)
(see page 87).

If the ENT key is pressed after the motor speed has been adjusted, that speed setpoint value will be entered into
parameter F [ . The next time the drive is Power ON in local mode, it will accelerate the motor directly to the
speed setpoint memorized by [Local speed ref.] (F [) (see page 87).

Selecting Motor Rotation Direction in Local Mode
Motor rotation direction is set by parameter [Local mot. direction] (F ) (see page 87). The four selections are:

0: Forward only (factory setting)

1: Reverse only

2: Forward, with reverse selectable from the graphic/embeded display terminals (1)
3: Reverse, with forward selectable from the graphic/embeded display terminals (1)

1If 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 embedded display terminal as F ~ - F for forward and as F - - ~ for reverse.
The ability to run in the Forward or Reverse direction can be set with parameter [Motor direction] (F 7 / /) (see
page 96).
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Resetting drive detected fault in Local Mode

It is not possible to clear a drive detected fault if the cause of the detected fault persists. Be certain to diagnose
and rectify the cause of the detected fault before attempting a drive reset.

With the STOP Key
To clear a drive detected fault in local mode:

1. Press the STOP key. See Fault detection codes that can be cleared with the automatic restart function after
the cause has disappeared on page 135 for a list of detected faults that can be cleared with the STOP key. If it
is possible to reset the drive, the embedded display terminal will display L L ~.

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

3. If the cause of the detected fault is still present, the [ L ~ display will not appear. Diagnose and clear the
detected fault before attempting to reset the drive.

Use of the STOP key as a clear detected fault can be set with parameter [HMI reset button] (F 7 7 5) (see page
90).

Inthe eventofan [JL [or [JL 2 detected fault, the following time periods are necessary before a clear detected
fault is possible:

e [1L [ (drive overload)—about 30 seconds after the detected fault has occured
e [IL & (motor overload)—about 120 seconds after the detected fault has occured

By Cycling Line Power

A drive detected fault can also be cleared by removing and restoring line power. Be certain that the cause of the
detected 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 detected fault can cause the detected fault history to be lost. Refer to parameter [Drive
Fault Memory] (F & [J &) on page 138.

Logic Input Functions Active in Local Mode

The logic input functions listed in the table below are active, even if [Command mode sel] (L /7 ) is setto 1
(embedded display terminal control). See table on page 100 for logic input function settings.

Logic Input Description
Function No.

1 [Run permissive]
54 [Inverse Run permissive]
10 [Fault reset]

55 [Inv fault reset]

11 [Ext Fault]

45 [Inv Ext. fault]

16 [Run reset]

38 [Frequency source]
41 [(+) speed]

42 [(-) speed]

43 [+/- clear]

44 [+/- SPD, FLT CLR]
46 [Ext. Th fault]

47 [Inv Ext. Th fault]
51 [Reset kWh]

52 [Forced mode]

53 [Fire mode]

62 [RY on]

64 [Cancel HMI cmd]
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Remote Mode

When the ATV212 drive is in the remote mode, the LOC/REM LED is off.

Starting and Stopping the Motor in Remote Mode

The diagram on page 50 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 [Command mode sel] (L /71 d)is
set to [Logic Inputs] (1) (factory setting).

With the display terminals

The drive responds to commands from the embedded display terminal or graphic display option, just as in local
mode, if parameter [Command mode sel] (£ 7 0 o) is set to [HMI] ( /).

With Serial Communication

The drive responds to commands sent over the serial communication link (Modbus®, Metasys® N2, Apogee®
FLN, BACnet or LonWorks®) if parameter [Command mode sel] (L /71 o) is set to [Communication] ().

The drive responds to commands sent over the RJ45 communication port if parameter [Com channel choice]
(F B0 7)is set to 0. Other protocols are available when F 5 [1 7 is set to 1 on open style port.

With the graphic/embeded display terminals STOP Key

The graphic/embeded display terminals 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 [Ext. fault stop Mode] (F & 7 7), [DC
brk time ext flt] (F 5 [0 4), and [DC braking current] (F & 5 /) (see page 126 and page 98) . After the drive has
come to a stop, the graphic/embeded display terminals display £ and the fault relay is activated.

Adjusting the Motor Speed in Remote Mode

The diagram on page 50 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:

e Parameter [Frequency mode sel] (~ /71 o) is set to 1 (factory setting).
e Alternate speed reference source parameter [Remote spd ref 2] (F 2 [ 7) has not been enabled (see page
88).

7
I =

FZ204,and

n
—

The analog signal type depends on the setting of switch SW100 and parameters F /05, F

FHI10-F47 1.

By Analog Input VIB
A 0-10 Vdc signal connected to VIB and CC can be used to adjust the motor speed if:

e Parameter [Frequency mode sel] (F 711 o) is set to 2.
e Alternate speed reference source parameter [Remote spd ref 2] (5 2 [J 7) has not been enabled.

The control that VIB has over motor speed depends on the setting of switch SW100 and parameters

F& I0-F& 13, F41a-F473,and FEHY5.
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By display terminal Control
Control of the motor speed is enabled, if:

e Parameter [Frequency mode sel] (F 10 d) is set to 3.
e Alternate speed reference source parameter [Remote spd ref 2] (5 2 [J 7) has not been enabled.

By Serial communication control

Serial communication control (Modbus, Metasys N2, Apogee FLN, BACnet or LonWorks) of the motor speed is
enabled, if:

Parameter [Com channel choice] (F & [ 7) is set to 0 (only for Modbus on RJ45 port),
Parameter [Com channel choice] (F £ 7) is setto 1,

Parameter [Frequency mode sel] (F /70 o) is set to 4.

Alternate speed reference source parameter [Remote spd ref 2] (~ 2 7 7) has not been enabled.

By +/- Motor Speed Control
+/- Motor speed control is enabled, if:

e Parameter [Frequency mode sel] (F /10 d) is set to 5,
e Alternate speed reference source parameter [Remote spd ref 2] (5 2 [J 7) has not been enabled.

Selecting Motor Rotation Direction in Remote Mode

The diagram on page 50 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 [Command mode
sel] (L 110 d) is set to 0 (factory setting).

With the embedded display terminal or graphic display option
Motor rotation direction can be set by pressing the display terminal UP and ENT keys if:

e Parameter [Command mode sel] (£ 71 d)is setto 1,
e Serial communication control has not been established.
e Parameter [Local mot. direction] (F ~ ) 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 [Command mode sel] (L /711 d) is set to 2.

Resetting drive detected faults in Remote Mode

The diagram on page 50 illustrates the clear detected fault command source when the drive is in remote mode.

It is not possible to clear a drive detected fault if the cause of the detected fault persists. Be certain to diagnose
and rectify the cause of the detected fault before attempting to reset the drive.

See Automatically Resettable detected faults on page 135 for a list of detected faults that can be cleared in
remote mode.

With the Logic Input Terminals

Use the logic input terminals F, R, RES, or VIA to clear a drive detected fault if parameter [Command mode sel]
(C nMod)is set to 0 (factory setting).

With the graphic/embeded display terminals
The STOP key can be used to clear a drive detected fault if parameter [Command mode sel] (L /710 o) is setto 1.

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

If the cause of the interruption is still present, the L L ~ display will not appear. Diagnose and clear the detected
fault before attempting to reset the drive.

The use of the STOP key as a clear detected fault can be managed by parameter [HMI reset button] (F 7 3 5).
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With Serial Communication

A drive detected fault can be cleared over the serial communication link (Modbus, Metasys N2, Apogee FLN,
BACnet or LonWorks) if parameter [Command mode sel] (L /710 d) is set to 2.

Inthe eventofan L /or L 2 detected fault, the following time periods needs to pass before a clear detected
fault is possible:
o []

7
®

| (drive overload) - about 30 seconds after the occurrence of the event.
2 (motor overload) - about 120 seconds after the occurrence of the event.

By Cycling Line Power

A drive detected fault can also be cleared by removing and restoring line power. Be certain that the cause of the
detected 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 detected fault can cause the detected fault history to be lost. Refer to parameter F 5 [0 2
on page 138 for drive fault memory options.
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Programming

What's in this Part?

This part contains the following chapters:

Chapter Chapter Name Page
3 Quick Menu 59
4 Programming Parameters 65
5 Motor Control Parameters 69
6 Drive Control Parameters 87
7 Application Parameters 91
8 1/0 Control Parameters 99
9 Display Parameters 129
10 Detected Fault Management Parameters 133
11 Serial Communication Parameters 147
12 Start/Stop Control By Speed Reference Level 153
13 Droop Control 155
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Quick Menu

What's in this Chapter?

This chapter contains the following topics:

Topic

Page

Quick menu

60
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Quick Menu

Quick menu

The A L F submenu provides ready access to the ten basic parameters commonly used in programming the
drive.

In many cases, programming the ATV212 drive is complete when these 10 parameters and motor parameters
have been properly set. .

Code Name / Description Adjustment range | Factory setting
AU | [Auto ramp] Automatic ramp adaptation - 1
0 | [Disabled]
| | [Enable]: [Acceleration time 1] (A L L) and [Deceleration time 1] (4 £ L)
2 | [ACC only]: [Acceleration time 1] (A L 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 A L/ | =1 only rates will be automatically adjusted between 1/8 to 8 times the settings
of AL L and 4 E [, depending on the drive’s current rating and the load level on the motor. AL [ and 4 £ [ should be appro-
priately 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 help to prevent the drive from experiencing an overcurrent or overvoltage.
If the application requires a consistent acceleration and deceleration time, set AL/ /to 0, and set AL [ and o £ L manually as
needed. The manual acceleration and deceleration times can still be overridden by the [Motor Current Limit] (F £ [ /) (see page
73) and [Overvoltage fault] (F 7 0 5) (see page 139) and [Overvoltage level] (F & & &) (see page 139) functions.
ACC [Acceleration time 1] 0.0 to 3200 s According to drive
rating (1)
The setting of parameter A 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 [Max frequency] (F H) (see page 92).
If parameter [Auto ramp] (A L/ /) is setto 1 or 2, the acceleration ramp may be increased or decreased from the settingof AL [,
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 [7) on page 93.
Output frequency (Hz)
A
0 >
- Time (s)
dEL
dEL [Deceleration time 1] 0.0 to 3200 s According to drive
rating (1)
The setting of parameter o £ [ 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 [Max frequency] (F H) to 0 Hz.
If parameter [Auto ramp] (A L/ 1) 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 93.
LL [Low limit frequency] 0.0 to [Upper limit | 0.0 Hz
freq] (UL ) Hz
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 30%.
Parameter L L sets the minimum frequency that can be commanded to the drive by the local or remote speed reference source.
UL [Upper limit freq] 0.5 to [Max fre- 50.0 Hz

quency] (F H) Hz

If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 90%.

1
oL

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 [Max frequency] (F H).

(1) See table page 199
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Code Name / Description Adjustment range | Factory setting
EHr [Motor thermal prot.]  Motor Rated Current Overload Setting 10 to 100% of the | 100%
drive’s output cur-
rent rating
Set parameter £ H ~ to the motor’s rated current as indicated on the motor nameplate for the selected operating voltage.
If parameter [Unit value selection] (F 70 /) is setto 1 (see page 130), parameter £ H ~ will be adjusted in amperes.
If parameter F 70 | 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 [Switch. freq. level] (F 7 [J [1) does not change the drive’s rated current for the sake of this calculation
(see page 95).
Fn [AO scaling] Analog output scaling ‘ ‘ -
Parameter F /7 is used to match the FM 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 F /7, set F /15 L to either 15 or 17. As you adjust the value of
F 11, monitor the display on the attached panel meter. When the meter display reaches 100%, press the ENT key on the drive
display terminal. The drive will flash between F /7 and the adjusted value, indicating that the adjustment has been saved.
PE [Mot cont. mode sel.]  Motor control mode ‘ ‘ 1

-

If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [SVC] (3).

[Constant V/Hz]: 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 ad-
justed manually by setting parameter [Motor Voltage Boost] (u &) (see page 73).

Motor rated voltage j

Output Voltage (%)

lotor Voltage Boost

0 >
Motor Rated Frequency

-

Output Frequency (Hz)

[Variable Torque]: 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 o 4.

Motor rated voltage i

7
L

Output Voltage [

- (%)

Motor Voltage Boost

0 = Output Frequency (Hz)
Motor Rated Frequency

o

[Cst V/IHz+Boost]: Constant VV/Hz with automatic torque boost

See the diagram on page 70.

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.

[SVC]: 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%).
See diagram on page 70.

[Economy]: Energy saving

In energy savings mode, the ATV212 drive monitors motor loading and automatically modulates the voltage applied to the motor
to optimize energy consumption.

If the ATV212 drive and the connected motor have the same power rating, and if the motor has a nominal 1500 rpm rating, no
motor auto-tuning is required to use this motor control mode. Otherwise, follow the steps outlined in “Motor Tuning” on page 74.

[Do not use]: Reserved
[PM Control]: Permanent magnet
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Code Name / Description Adjustment range | Factory setting
ul [Motor rated freq.] Motor rated frequency 25.0 to 400.0 Hz 50.0 Hz
Set parameter . L (vL) to the motor’s rated frequency as indicated on the motor nameplate.
Note: It is 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 66.
ul o [Motor rated voltage]

According to drive | According to drive
rating rating (1)

Set parameter . L w (vLv) to the motor’s rated voltage as indicated on the motor nameplate.
ATV212eeeM3X: 50 to 330 V.
ATV212eeeN4: 50 to 660 V

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

(1) See table page 199
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Motor parameters

Configure the motor parameters and perform an auto-tuning ([Auto-tuning drive] (F 4 [0 [1) = 2, see page 75 for
auto-tuning).

Code Name / Description Adjustment range | Factory setting
F4H 15 [Motor rated current] Motor rated full load current 0.11t0 200.0 A According to drive
rating (1)
Set parameter - 4 | 5 to the motor rated full load current in amperes as indicated on the motor’s nameplate.
F4H 11 [Motor rated speed] 100 to 15000 rpm | According to drive
rating (1)
Set parameter ~ 4 | 7 to the motor rated speed in rpm as indicated on the motor's nameplate.
FeO |l [Motor Current Limit] 10to 110% of the | 110%
drive’s output cur-
rent rating

NOTICE

RISK OF DAMAGE TO THE MOTOR AND THE DRIVE
® Check that the motor will withstand this current.
® Check that the profile mission complies with the derating curve given in the installation manual

Failure to follow this instruction can result in equipment damage.

Parameter ~ 5 [J | 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 on the embedded software terminal, ex:

If parameter [Unit value selection] (F 70 /)is setto 1 (see page 130), parameter F 5 [J | will be adjusted in amperes. If param-
eter F 70 /issetto 0, parameter F 5 [J ! will be adjusted as a percentage of the drive’s output rated current as listed on its
nameplate.

The setting of parameter [Switch. freq. level] (F 7 ) (see page 95) does not change the drive’s rated current for the sake of
this calculation.

Do not set parameter F £ [ | below the no-load current rating of the motor.

(1) See table page 200.
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Code Name / Description Adjustment range | Factory setting

FH00 [Auto-tuning drive] Auto tuning enable - 0

A ADANGER

HAZARD OF ELECTRIC SHOCK OR ARC FLASH

o During auto-tuning, the motor operates at rated current.

® Do not service the motor during auto-tuning.

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

AWARNING

LOSS OF CONTROL

® |tis essential that the following parameters u L u, u L, F 4 /5 and F 4 | 7 are correctly configured before starting auto-
tuning.

® \When one or more of these parameters have been changed after auto-tuning has been performed, F 4 0 O will return O
and the procedure will have to be repeated.

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

NOTICE

RISK OF DAMAGE TO THE MOTOR

® Conduct auto-tuning only after the motor has been connected and operation completely stopped.

e [f auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may result in abnormal
tuning.

Failure to follow these instructions can result in equipment damage.

0 | [Disabled]: Disabled

I | [Initialize constant]:

Factory setting of [Auto Torque Boost] (F 4 [J &) for asynchronous motor.

Factory setting of [Auto Torque Boost] (F 4 [J Z), [Autotune L g-axis] (F 5 /Z), and [Autotune L d-axis] (F 59 / ), and
[Motor Rated Voltage] (vlv) for synchronous motor.

2 | [Tun Dyn. 1]:Tune Dynamic, with driving run after the tuning.

Application settings of [Auto Torque Boost] (F 4 [J ') for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 7 Z) , [Autotune L g-axis] (F 5 /'), and [Autotune L d-axis] (F 5 / 3
synchronous motor.

)

) for

3 | [Tun Dyn. 2]: Complete tune Dynamic, with driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 [ Z) , [Autotune L g-axis] (F 5 /), [Autotune L d-axis] (F 5 / ), and
[Motor Rated Voltage] (vlv) for synchronous motor.

4 | [Tun Static 1]: Tune Static, without driving run after the tuning.

Application settings of [Auto Torque Boost] (F 4 [J ') for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 [J '), [Autotune L g-axis] (F 9 /'), and [Autotune L d-axis] (F 5 [ J) for
synchronous motor.

5 | [Tun Static 2]: Complete tune Static, without driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 [J Z) , [Autotune L g-axis] (F 5 /'), and [Autotune L d-axis] (F 5 / 7), and
[Motor Rated Voltage] (vlv) for synchronous motor.

Parameter F 4 [J J is reset to “0” after the auto tuning is performed.
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Programming Parameters

What's in this Chapter?

This chapter contains the following topics:

Topic Page
Parameter Reset 66
Macro Programming (AU4) 67
Parameter Lock 68
Display of Submenu AUF (F738) 68
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Parameter Reset

Parameter Reset Options
The ATV212 drive offers three options to return parameters to their factory default settings:

e Factory reset: set parameter [Parameter reset] (£ 4 F)to 3
o 50 Hz reset: set parameter [Parameter reset] (£ 4 F) to 1
o 60 Hz reset: set parameter [Parameter reset] (£ 4 F) to 2

Code Name / Description Factory
setting
EYP [Parameter reset] 0

A DANGER

UNINTENDED EQUIPMENT OPERATION

When £ YFP issetto 3 or A:

- Check that the modification of the current configuration is compatible with the wiring diagram used.
- All logic inputs must be deactivated to avoid unintended restart.

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

0 | [No action]

I | [50 Hz reset]: 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) ap-
plications.

See Parameters whose values after a reset vary by reset type table on page 198 and table on page 200 for a list of parameters that
are affected by this reset action and their resultant values.

2 | [60 Hz reset]: 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 198 and table "Parameters whose values after a reset
are drive model dependant but do not vary by reset type" on page 199 for a list of parameters that are affected by this reset action
and their resultant values.

3 | [Factory set]: Factory reset

Setting parameter £ 4 F to 3 resets most parameters to their factory settings. See tables listed below 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 194).

Parameters whose values after a reset vary by reset type (on page 198).

Parameters whose values after a reset are drive model dependant but do not vary reset type (on page 199).

Parameters whose values after a reset are drive model and reset type dependant (on page 200).

Parameters whose values do not change if a reset is performed (on page 201).

A factory reset will also clear the detected fault history.

4 | [Trip cleared]: detected fault history cleared

Setting parameter £ 4 F to 4 clears the detected fault history. As soon as the detected fault history is reset, parameter £ 4 F re-
sumes its default value of 0.

5 | [Cumul time clear]: 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, pa-
rameter £ 4 F resumes its default value of 0.

& | [EtYP fault reset]: Clear £ £ 4 F detected fault

Setting parameter £ 4 F to 6 clears a £ £ 4 F detected fault. As soon as the £ £ 4 F detected fault is cleared, parameter - 4 F
resumes its default value of 0.

1 | [Save parameters]: Save user-defined settings

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

Set parameter L 4 F to 7 to save the current drive parameter settings to memory

8 | [Recall parameters]: Recalls 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 - 4 F to 7.

5 | [Elapse time reset]: 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, param-
eter - 4 F resumes its default value of 0.
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Macro Programming (AU4)

The ATV212 drive can be configured for four common control schemes by setting parameter AU4:

Code Name / Description Factory setting

AUY [Auto set function] Macro Programming (1) 0

A DANGER

UNINTENDED EQUIPMENT OPERATION
Check that the selected macro configuration is compatible with the wiring diagram used.
Failure to follow these instructions will result in death or serious injury.

0 | [Factory set]

Command reference: logic inputs (CMOd = 0). See page 87.

Speed reference: analog input VIA = 0-10 V or 0-20 mA (FMOd = 1, F201 = 0). See [Frequency mode sel] (F /1 J o) page 87 and
Analog Input Speed Reference page 116.

F: run forward (F111 = 2). See F Logic Input Function page 100.

R: preset speed 1 (F112 = 6). See R Logic Input Function page 100.

RES: clear detected fault (F113 = 10). See RES Logic Input Function page 100.

Drive ready for operation (F110 = 1). See Active Logic Function 2 page 122.

I | [Run permissive]

Command reference: logic inputs (CMOd = 0). See page 87.

Speed reference: analog input VIA = 0-10 V or 0—-20 mA (FMOd = 1). See [Frequency mode sel] (F /71 /) page 87.
F: run forward (F111 = 2). See F Logic Input Function page 100.

R: run permissive (F112 = 1). See R Logic Input Function page 100.

RES: clear detected fault (F113 = 10). See RES Logic Input Function page 100.

2 | [3-wire]

Command reference: logic inputs (CMOd = 0). See page 87.

Speed reference: analog input VIA = 0-10 V or 0—-20 mA (FMOd = 1). See See [Frequency mode sel] (F /1 ) page 87.
F: run forward (F111 = 2). See F Logic Input Function page 100.

R: stop ramp (F112 = 49). See R Logic Input Function page 100.

RES: clear detected fault (F113 = 10). See RES Logic Input Function page 100.

3 | [+/- Speed]

Command reference: logic inputs (CMOd = 0). See page 87.

Speed reference: +/- Speed (FMOd = 5). See See [Frequency mode sel] (F /71 ) page 87
F: run forward (F111 = 2). See F Logic Input Function page 100.

R: + Speed (F112 = 41). See R Logic Input Function page 100.

RES: - Speed (F113 = 42). See RES Logic Input Function page 100.

4 | [4-20 mA speed ref]

Command reference: logic inputs (CMOd = 0). See page 87.

Speed reference: analog input VIA = 4-20 mA (FMOd = 1, F201 = 20). SeeSee [Frequency mode sel] (F /1 o) page 87 and Analog
Input Speed Reference page 116.

F: run forward (F111 = 2). See F Logic Input Function page 100.

R: preset speed 1 (F112 = 6). See R Logic Input Function page 100.

RES: clear detected fault (F113 = 10). See RES Logic Input Function page 100.

(1) When programming parameter A L/ 4, the embedded display terminal will display two numbers. The left number is the value
last entered into A L/ /. The right number will 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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Parameter Lock

Code Name / Description Factory setting

F 700 |[Parameter lock] 0

0 | [Unlocked]: All parameters are unlocked and can be changed.
See table on page 41 for the parameters that cannot be changed while the drive is running.

| | [Locked]: Only parameter F 7 [0 can be changed.

Display of Submenu AUF (F738)

Code Name / Description Factory setting

F 738 |[Quick menu AUF] 0

The setting of this parameter determines whether the A L/ F submenu, Quick Menu, will be displayed on the HMI (see page 34).
0 | [AUF displayed]: AUF parameter displayed
| | [AUF hidden]: AUF parameter hidden
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Motor Control Parameters

What's in this Chapter?

This chapter contains the following topics:

Topic Page
Motor Control Mode 70
Other Motor Control Mode Parameters 72
Motor Tuning 74
Auto-tuning 75
Expert parameters 77
Supply Voltage Correction and Motor Voltage Limitation 78
Motor 2 Control Parameters 79
Permanent Magnet Motor Control Law ([PM Control] (PM)) 81
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Motor Control Mode

Constant V/Hz Mode with AutomaticTorque Boost ([Mot cont. mode sel.] (F £) = 2 [Cst V/IHz+Boost])
Use parameter [Auto Torque Boost] (F 4 [J Z') to adjust the amount of automatic torque boost (see page 79).

If the ATV212 drive and the connected motor have the same power rating, and if the motor has a nominal
1500 rpm rating, no motor auto-tuning is required to use this motor control mode. Otherwise, follow the steps
outlined in “Motor Tuning” on page 74.

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 ([Mot cont. mode sel.] (F £) = 0) and adjust torque boost manually with parameter [Motor
Voltage Boost] (u k).

Motor rated voltage

wiu

Output Voltage (%)

-

£ u 3| Automatically
adjusts the
amount of

torque boost.

o

-

Motor Rated Frequency Output Frequency (Hz)

Sensorless Vector Control Mode ([Mot cont. mode sel.] (F £) = 3 [SVC])
Sensorless vector control mode is only for use in applications where:

e Each motor is powered by its own ATV212 drive (not for multi-motor applications).
e The motor has a power rating equal to that of the ATV212 drive, or no lower than one hp rating less.
e The motor has between two and eight poles (750...3000 rpm).

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

Sensorless vector control is more 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 filter on the output of the ATV212 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

Permanent Magnet motors Mode ([Mot cont. mode sel.] (F £) = 6 [PM control])

Permanent magnet motors that are light, small in size, and highly efficient, as compared to induction motors, can
be operated in sensor-less operation mode.

This feature can be used only for specific permanent magnet motors:
- IPM, Interior-buried Permanent Magnet motor.

- SPM, Surface-mounted Permanent Magnet motor.
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Code

Name / Description Factory setting

PE

[Mot cont. mode sel.] Motor control mode 1

If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [SVC] (3).

[Constant V/Hz]: 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 ad-
justed manually by setting parameter [Motor Voltage Boost] (u &) (see page 73).

Motor rated voltage j

Output Voltage (%)

lotor Voltage Boost

0 >

Motor Rated Frequency

-

Output Frequency (Hz)

[Variable Torque]: 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 o 4.

Motor rated voltage i

I
=
Output Voltage [

o
=
=~

Motor Voltage Boost t
0

» Qutput Frequency (Hz)
Motor Rated Frequency [ 7]

[Cst VIHz+Boost]: Constant V/Hz with automatic torque boost

See the diagram on page 70.

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.

[SVC]: Sensorless vector control
See the diagram on page 70.
Use sensorless vector control mode to increase torque at motor speeds below 3 Hz or to improve speed regulation (0.5 to 1%).

[Economy]: Energy saving

In energy savings mode, the ATV212 drive monitors motor loading and automatically modulates the voltage applied to the motor
to optimize energy consumption.

If the ATV212 drive and the connected motor have the same power rating, and if the motor has a nominal 1500 rpm rating, no
motor auto-tuning is required to use this motor control mode. Otherwise, follow the steps outlined in “Motor Tuning” on page 74.

[Do not use]: Reserved

[PM Control]: Permanent Magnet Motor Control Law

A ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

If [Mot cont. mode sel.] (Pt) is set to (6) (Permanent Magnet Motor Control Law), output phase loss monitoring, while the motor
is running, is disabled. Phase loss and, by implication, accidental disconnection of cables, are not detected.

e Verify that this behavior does not result in unsafe conditions and implement alternative monitoring function if required.
Failure to follow these instructions will result in death or serious injury.
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Other Motor Control Mode Parameters
The table below lists other parameters that may need to be adjusted, depending on the setting of parameter

[Mot cont. mode sel.] (F E).

Relationship between [Mot cont. mode sel.] (F k) setting and Other Motor Parameters

Parameter

Function

Parameter [Mot cont. mode sel.] (F E) setting

1

2

3

4

Constant
V/Hz
Control

Variable
Torque
Control

Constant
V/Hz with
Automatic
Torque Boost
Control

Sensorless
Vector
Control

Energy
Saving
Control

Permanent
magnet
Control

ul (VL)

[Motor rated freq.]

®

ULU

[Motor rated voltage]

ub

[Mot Voltage Boost]

F 110

[Mot 2 rated Freq.]

F 111

[Motor 2 rated Volt]

=7

[Motor 2 Volt Boost]

FHO0

[Auto-tuning drive]

Fymo |

[Slip Compensation]

FHO2

[Auto Torque Boost]

F4Y 15

[Motor rated current]

FYlIb

[Mot no-load current]

Fyii

[Motor rated speed]

F4 18

[Frequency loop gain]

= 55 (5

[Current loop gain]

F4 19

[Freq. loop stability]

F4HB0

[No load cur. coef]

FHBS

[Stall control coef. 1]

= 55/

[Stall control coef. 2]

Fygy

[Mot. adj coefficient]

ERSTESAS

[Motor voltage coef.]

FH4396

[PWM adj. coef.]

RS

[Autotune L g-axis]

F9 13

[Autotune L d-axis]

= &l [

[Init. Pos. Current]

Fg Iy

[N-S direction]

FE 15

[PM mode selection]

==

[PM Align cur. Level]

X| X[ X| X|X|X|O|O|O|O|O| X|X|X|X|O|X|O|X| XX O|0O|O®| ®|®

X| X[ X[ X|X|X[O|O|O|O|O| X|X|X|X|O|X|O|X|X|X| X XX ® ®|®

X|X|X| X|X|X|O|O|O|O|0O|O0|O|0|0|®|O0|®|®|X|0O|X|X|X|X

X|X|X|X| X|X|O|O|O|O|0O|O0|O0|0|0O|®|0O0|®|® 0|0 X|X| X|X|®®

X|X|X|X| X|X|O|O|O|O|O|X|O0|0|0|®|0|®|®|X|O| XX X|X| Q06

O|® OO ® ® O|O|O|O0O|O|X|O|0|0|®| X|®|®| X|®|X|X|X|X|®®

X: Not applicable for the [Mot cont. mode sel.] (7 k) setting
®: Adjustment of this parameter is required.
O: Adjust this parameter if necessary.
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Code Name / Description Adjustment Factory setting
range
ub [Motor Voltage Boost] 0.0 to 30.0% According to
drive rating (1)

Low speed motor torque can be adjusted with parameter . & when parameter [Mot cont. mode sel.] (F £ ) (see page 71) is set to
0 (Constant V/Hz) or 1 (Variable Torque). See curves on page 70 for more information.

If nuisance overcurrent faults occur during starting, reducing the setting of parameter . & may help.

FEO I [Motor Current Limit] 0.0 to 30.0% 10 to 110% of the

drive’s output current
rating 110%

NOTICE

RISK OF DAMAGE TO THE MOTOR AND THE DRIVE
® Check that the motor will withstand this current.
® Check that the profile mission complies with the derating curve given in the installation manual

Failure to follow this instruction can result in equipment damage.

Parameter F £ [J | 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 on the embedded software terminal, ex:

If parameter [Unit value selection] (F 71 /) is setto 1 (see page 130), parameter F £ [J | will be adjusted in amperes. If param-
eter F 70 I is setto 0, parameter F £ [J | will be adjusted as a percentage of the drive’s output rated current as listed on its
nameplate.

The setting of parameter [Switch. freq. level] (F 7 ) (see page 95) does not change the drive’s rated current for the sake of
this calculation.

Do not set parameter F 5 [ | below the no-load current rating of the motor.

(1) See table page 199.
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Motor Tuning

Tuning the drive to specific motor values will optimize motor performance if parameter [Mot cont. mode

sel.] (F k) (see page 71) is set to:

e 2 (constant V/Hz with automatic boost),
e 3 (sensorless vector control), or
e 4 (energy savings)

At a minimum, manually set parameters . L (vL), w L w (vLv), FH [5, FH £,

and F 4 7.

Parameters [Slip Compensation] (F 4 [ 1), [Auto Torque Boost] (F “ I &), [Frequency loop gain] (F 4 /&) and
[Freq. loop stability] (F 4 1 5) can be set manually or they can be set automatically using the auto tuning

function, parameter [Auto-tuning drive] (F 4 [0 7).

More precise motor control adjustments can be made with parameters F 70 7, FH 50, FHE5, F 4597, and

FY494—FHY9E.

Code Name / Description Adjustment range | Factory setting
ul u [Motor Rated Voltage] According to drive | According to
rating (1) drive rating (1)
Set parameter o L s (vLv) to the motor’s rated voltage as indicated on the motor nameplate.
ATV212e0eM3X: 50...330 V.
ATV212eeeN4: 50...660 V
Note: Drive output voltage cannot be set to exceed the input line voltage level.
ul [Motor rated freq.] 25.0 to 400.0 Hz 50.0 Hz
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 50.0 Hz.
Set parameter . L (vL) to the motor’s rated frequency as indicated on the motor nameplate.
Note: It is 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 66.
EHr [Motor thermal prot.]  Motor rated current overload setting 10 to 100% of the | 100%
drive’s output cur-
rent rating
Set parameter £ H - to the motor’s rated current as indicated on the motor nameplate for the selected operating voltage.
If parameter [Unit value selection] (F 70 /) is set to 1 (see page 130), parameter £ H ~ will be adjusted in amperes.
If parameter F 70 I is setto 0, parameter [Motor thermal prot.] (- 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 [Switch. freq. level] (F 7 [ ) does not change the drive’s rated current for the sake of this calcu-
lation (see page 95).
FeO [Mot overload time] Motor overload time 10...2400 s 300's
RISK OF DAMAGE TO THE MOTOR
Check that the motor will withstand this time without overheating
Failure to follow this instruction can result in equipment damage.
Parameter F & [0 7 determines how long the drive will support a 150% motor overload before a fault detection occurs.
FH I5 [Motor rated current] 0.1t0 200.0 A According to
drive rating (1)
Set parameter 4 /5 to the motor rated current in amperes as indicated on the motor’'s nameplate.
F4 IB [Mot no-load current]  Motor no-load current 10.0 to 100.0% According to
drive rating (1)
Set parameter F 4 |5 to the ratio of the motor’s no load current to its rated current.
F4 11 [Motor rated speed] Motor rated speed 100.0 to 15000 rpm | According to

drive rating (1)

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

nameplate.

(1) See table page 199.
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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.

e 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.

e No load reactors or filters are included in the motor circuit. Output reactors and filters may cause an auto-
tuning detected fault £ £ ~ / and reduce effectiveness of sensorless vector control.

e The motor is not more than 1 hp size smaller than the drive.

e The motor has at least 2 and not more than 8 poles (750...3000 rpm).

e The motor does not have a high slip rating.

Auto tuning is performed upon the first start command after parameter [Auto-tuning drive] (F 4 [ [7) below is set
to 1, 2 and 3 and is normally completed within 3 seconds. During the auto-tuning process, the graphic display

option displays A £ ~ I.

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 detection regardless of the setting of
parameter F 5 [J 5. An output phase loss detection £ F H [J will abort the auto-tuning process.

If the auto-tuning process is unsuccessful, the drive will display £ £ ~ /. In this event, no results of the aborted
auto-tuning 1 will be saved in the drive, and a manual tuning of parameters [Slip Compensation] (~ 4 O 1), [Auto
Torque Boost] (F 4 & 2'), [Frequency loop gain] (F 4 /&) and [Freq. loop stability] (F 5 / 5) will be required.
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Code Name / Description Adjustment range | Factory setting

FHO0O [Auto-tuning drive] - 0

A ADANGER

HAZARD OF ELECTRIC SHOCK OR ARC FLASH

® During auto-tuning, the motor operates at rated current.

® Do not service the motor during auto-tuning.

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

A WARNING

LOSS OF CONTROL

® |tis essential that the following parameters u L u, u L, F 4 /5 and F 4 | T are correctly configured before starting auto-
tuning.

® When one or more of these parameters have been changed after auto-tuning has been performed, F 4 0 O will return O
and the procedure will have to be repeated.

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

NOTICE

RISK OF DAMAGE TO THE MOTOR

® Conduct auto-tuning only after the motor has been connected and operation completely stopped.

e [f auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may result in abnormal
tuning.

Failure to follow these instructions can result in equipment damage.

Auto tuning enable
O | [Disabled]

I | [Initialize constant]:

Factory setting of [Auto Torque Boost] (F 4 [J =) for asynchronous motor.

Factory setting of [Auto Torque Boost] (F 4 J &) , [Autotune L g-axis] (F 5 /), and [Autotune L d-axis] (F 5 / 7), and
[Motor Rated Voltage] (vlv) for synchronous motor.

2 | [Tun Dyn. 1]:Tune Dynamic, with driving run after the tuning.

Application settings of [Auto Torque Boost] (F 4 [J ') for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 J &), [Autotune L g-axis] (F 9 /'), and [Autotune L d-axis] (F 5 / 3) for
synchronous motor.

3 | [Tun Dyn. 2]: Complete tune Dynamic, with driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 [ Z) , [Autotune L g-axis] (F 5 /), [Autotune L d-axis] (F 9 / ), and
[Motor Rated Voltage] (vlv) for synchronous motor.

4 | [Tun Static 1]: Tune Static, without driving run after the tuning.

Application settings of [Auto Torque Boost] (F 4 [J ') for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 I Z) , [Autotune L g-axis] (F 5 /), and [Autotune L d-axis] (F 5 / J) for
synchronous motor.

5 | [Tun Static 2]: Complete tune Static, without driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 [J Z) , [Autotune L g-axis] (F 5 /'), and [Autotune L d-axis] (F 9 / ), and
[Motor Rated Voltage] (vlv) for synchronous motor.

Parameter F 4 [J J is reset to “0” after the auto tuning is performed.
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Expert parameters

Code Name / Description Adjustment range | Factory setting
F380 [LL for ov.cur. prev.] Lower Limit function for Over Current Prevention 0.0- UL 0.0
In the present software, motor speed is decreased to 0 Hz in case the stall prevention state is continued.
When motor speed is lower than F 3 7 {7 during stall prevention, motor speed is keptto F 7 5 J to increase motor current.
In this situation, motor current is beyond stall prevention level (F £ 0 / or F | A 5), therefore over current or over load
detected fault may occur in some case.
Output Frequency (Hz)
Frequency command
Fasn //
0 Time
ON
RUN command (F or R)
— OFF
- ON
Over current alarm status
L OFF
FHEBDO [No load cur. coef] Magnetizing current coefficient 100 to 130% 100%
Use parameter F 4 5 {7 to fine-tune motor torque during low-speed operation. To increase motor torque in the low-speed
operating range, increase the setting of parameter F 4 & 7. However, only adjust parameter ~ 4 5 J 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.
FYB S [Stall control coef. 1] Stall prevention control coefficient 1 ‘ 10 to 250 ‘ 100
Use parameter F 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 F 45 5.
FH492 [Stall control coef. 2] stall prevention control coefficient 2 ‘ 50 to 150 ‘ 100
Use parameter F 4 5 £ 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 reduce these dis-
turbances, set parameter F 4 5 2 to a value from 80 to 90.
Note: Reducing the F 4 5 2 setting increases the motor running current level.
F49y4y [Mot. adj coefficient] Motor adjustment coefficient - -
DO NOT ADJUST.
F495 [Motor voltage coef.] Maximum voltage adjustment coefficient ‘ 90 to 120% ‘ 104%
Use parameter F 4 3 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 4 5 5 if
motor vibrations occur.
F489E [PWM adj. coef.] Waveform switching adjustment coefficient ‘ 0.1 to 14.0 kHz ‘ 14.0 kHz

Adjusting the value of parameter ~ 4 5 £ may reduce motor noise and vibration during PWM waveform frequency shifts
in the mid-speed operating range.
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Supply Voltage Correction and Motor Voltage Limitation

The setting of parameter F 7 [J 7 determines:

e If the drive’s voltage output will be corrected for fluctuations in the line supply voltage, or
e 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 37 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 7 7 0 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 77 7 is set to 0 or 1, output motor voltage will be limited to the value set by parameter

[Motor rated voltage] (u L ) (see page 74), even if the input supply voltage rises. If F 30 7 is setto 2 or 3,
output motor voltage can rise above the level set by o L . if the input supply voltage rises above the motor rated
voltage.

If parameter [Mot cont. mode sel.] (F £ ) is set to a value of 2, 3, 4, 5, or 6, the supply voltage is corrected,
regardless of the setting of parameter F 30 7.

The diagrams below illustrate the impact of each setting of parameter ~ 7 0 7.
F307 =0 F307 =1
Supply Voltage uncorrected, Motor Voltage Limited Supply Voltage corrected,
Motor Voltage Limited
A A
ol Input Voltage  High Input Voltage High
——— — xInput Voltage
Rated Voltage /
= s /
N Low N Low
S s
S &)
> >
S S
o o
= =
0 > 0 >
Output ul Output ul
Frequency Frequency
F307 =2 F307 =3
Supply Voltage uncorrected, Motor Voltage Unlimited Supply Voltage corrected,
) Motor Voltage Unlimited
Input Voltage High .
L i A Input Voltage High
__“-" _ xInputVoltage
Rated Voltage
—
S / ) — s
o Low o Low
ol ol
) S
> >
s s
(e} [e]
= =
0 Output ul > 0 Output wl >
Frequency Frequency

Code

Name / Description

Factory setting

Fao1l

wh D

[Mot volt limitation]

Supply Voltage Correction and Motor Voltage Limitation

[Motor volt limit]: Supply voltage uncorrected — motor voltage limited
[Line&mot correct.]: Supply voltage corrected — motor voltage limited

[No action]: Supply voltage uncorrected — motor voltage unlimited
[U Line correction]: Supply voltage corrected — motor voltage unlimited

3
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Motor 2 Control Parameters

When logic inputs assigned to functions 39 or 40 are active, parameters - | 70to F | 73 and F | H 5 are the
active set of motor control parameters.

When motor 2 control parameters are active, only constant V/Hz Motor Control Mode ([Mot cont. mode sel.]
(F £)=0)is available (see page 71).

Code Name / Description Adjustment range | Factory setting
F 110 [Mot 2 rated Freq.] Motor 2 rated frequency 25.0 to 400.0 Hz 50.0 Hz
Set parameter ~ | 70 to the motor’s rated frequency as indicated on the motor nameplate.
Note: It is 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 66.
F 171 [Motor 2 rated Volt] Motor 2 rated voltage According to drive | According to
rating (1) drive rating (1)
Set parameter ~ |/ 7 | to the motor’s rated voltage as indicated on the motor nameplate.
ATV212eeeM3X: 50...330 V.
ATV212eeeN4: 50...660 V
Note: Drive output voltage cannot be set to exceed the input line voltage.
Fl1¢2 [Motor 2 Volt Boost]  Motor 2 voltage boost 0 to 30% According to
drive rating (1)
F 113 [Motor 2 Overload] Motor 2 rated current overload setting 10 to 100% of the 100%
drive’s output cur-
rent rating
Set parameter F | 7 3 to the motor’s rated current as listed on the motor nameplate for the selected operating voltage.
F IB5 [Mot. 2 current limit]  Motor 2 current limit 10 to 100% of the 110%
drive’s output cur-
rent rating
RISK OF DAMAGE TO THE MOTOR AND THE DRIVE
® Check that the motor will withstand this current.
® Check that the profile mission complies with the derating curve given in the installation manual.
Failure to follow this instruction can result in equipment damage.
Adjust parameter F /A 5 to limit current during motoring or braking.
Do not set parameter ~ | A 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.
FyO |l [Slip Compensation] 0 to 150% 50%
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 0%.
Before adjusting parameter ~ 4 0 /, verify that parameter [Motor rated speed] (F 4 / 7) (see page 74) is set to the rated
speed of the motor in rpm. Parameter F 4 [ | can be used to fine tune the drive’s slip compensation feature. Increasing
the value of parameter F 4 [J | increases the drive’s compensation of motor slip.
FyYOZ [Auto Torque Boost] 0.0 to 30.0% According to

drive rating (1)

Use parameter F 4 [J £ to adjust the amount of automatic torque boost that is applied.

Motor rated voltage I

Py

()]

8

o

>

5

(=8

=]

O

: Automatically
adjusts the

amount of 0 .

torque boost.
d Motor Rated Frequency Output Frequency (Hz)

(1) See table page 199.
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Code Name / Description Adjustment range | Factory setting

F4 I8 [Frequency loop gain] 1to 150 40
Parameters F 4 | H and [Freq. loop stability] (F 4 / ) 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 [Max frequency] (F H)) if the acceleration
parameter (A L [ or F 5[ 7)is set to its minimum value.
Increasing the setting of parameter ~ 4 | A reduces the drive’s response time to changes in the speed reference.

F4H 189 [Freq. loop stability]

Frequency loop stability 1to 100 20

Increasing the setting of parameter ~ 4 | 3 further reduces the drive’s response to changes in the speed reference.
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Permanent Magnet Motor Control Law ([PM Control] (F 1))
Drive may be set to control synchronous motor. When [PM control] is activated, motor parameters are set to new
default value. You can access to additional settings to optimize the motor control.

Motor parameters setting.
These motor parameters below are needed to set:

1- Set (P £t ) [Mot cont. mode sel.] to [PM Control] (£) see page 82.

2 - Set [Motor rated freq.] (u L ), see page 74:

Note: Motor rated freq.] (w L ) = [Motor rated speed] (F 4 | 1) /(60/np)
[Motor rated speed] (F 4 | 1), see page 74, indicated on the motor nameplate or follow the procedure step 4 above.
np = Number of pole pairs, indicated on the motor nameplate.

3 - Set the Motor rated power (unit is kW) by [Motor rated cap.] (F 4 0 5), see page 82

Note: P=Cxw

P = Power in W

C = N.m, indicated on the motor nameplate.

w=rads™’

w =21 x (FRS/np)

FRS = [Motor rated freq.] (u L ) see page 74, indicated on the motor nameplate.
np = Number of pole pairs, indicated on the motor nameplate.

4 - Motor rated current (unit is A) is set by [Motor rated current] (F 4 /1 5), see page 74.

5 - Set [Motor rated speed] (F 4 [ 7), see page 74, without information:

Set the motor rated speed by FRS x (60 / np)
FRS = [Motor rated freq.] (v L ) see page 74, indicated on the motor nameplate.
np = Number of pole pairs, indicated on the motor nameplate.

6 - Configure [Auto-tuning drive] (F 4 0 ) to [Tun Static 2] (5), see page 83. Make the TUN (Run order is needed to start the
TUN.)

- Motor’s rated voltage is set by [Motor Rated Voltage] (= L ws)?, see page 82.

- Stator resistance is set by [Auto Torque Boost] (F 4 O 2)?, see page 84.

- Axis "q" stator inductance in mH is set by [Autotune L g-axis] (F 9 I 2)?, see page 85.
- Axis "d" stator inductance in mH is set by [Autotune L d-axis] (F 9 | 3)?, see page 85.

7 - Check the value of [Saliency Level] (F 9 3 &), see page 84.

8 - Set [PM mode selection] (F 3 | 5) according to the [Saliency Level] (F 5 3 E) value (see page 84).

9-If (F93E)is=0.2, increase [Init. Pos. Current] (F 92 ) see page 85 .

Configure [Auto-tuning drive] (F 4 0 0) to [Tun Static 2] (5), see page 83. Make the TUN (Run order is needed to start the
TUN.)

10 - Start the motor,

- if there is current limitation on starting, increase the [PM Align cur. Level] (F 9 | &) value (See page 85).
- if its behavior is not optimal, reduce by 20% [Motor Rated Voltage] (w L w) value (see page 82).
- After this procedure, if you need further assistance, contact your Schneider Electric Product Support.

(a) Auto Torque Boost] (F 40 2), [Autotune L g-axis] (F 9 1 2), [Autotune L d-axis] (F 9 I 3), and [Motor Rated Voltage]
(u L u) may be defined automatically after activation of [Auto-tuning drive] (F 4 0 0) = [Tun Dyn. 2] ( 7) or [Tun Static 2] (5)
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Code Name / Description Adjustment range | Factory setting
FE [Mot cont. mode sel.]  Motor control mode selection - 1
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [SVC] (3)
0 | [Constant V/Hz]: Constant V/Hz
| | [Variable Torque]: Variable torque
2 | [Cst VIHz+Boost]: Constant V/Hz with automatic torque boost
3 | [SVC]: Sensorless vector control
4 | [Economy]: Energy saving
5 | [Do not use]: Reserved
& | [PM Control]: Permanent Magnet Motor Control Law
HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH
If [Mot cont. mode sel.] (Pt) is set to (6) (Permanent Magnet Motor Control Law), output phase loss monitoring, while the motor
is running, is disabled. Phase loss and, by implication, accidental disconnection of cables, are not detected.
Verify that this behavior does not result in unsafe conditions and implement alternative monitoring function if required.
Failure to follow these instructions will result in death or serious injury.
ul u [Motor Rated Voltage] According to drive | According to
rating (1) drive rating (1)
Set parameter . L i (vLv) to the motor’s rated voltage as indicated on the motor nameplate.
ATV212eeeM3X: 50...330 V
ATV212eeeN4: 50...660 V
Note: Drive output voltage cannot be set to exceed the input line voltage level.
w L w (vLv) may be defined automatically after activation of ~ 4 [J [J = [Tun Dyn. 2] ( Z) or [Tun Static. 2] (%) if [Mot cont. mode
sel](FE)= (k)
ul [Motor rated freq.] 25.0 to 400 Hz 50.0 Hz
Set parameter . L (vL) to the motor’s rated frequency as indicated on the motor nameplate.
Note: It is possible to set the drive’s various motor control frequencies to 50 Hz by setting [Parameter reset] (£ 5 F') to 1, the
50 Hz reset. For more information, see page 66.
FHO5 [Motor rated cap.] Motor rated capacity 0.01to 75 kW According to
drive rating (1)
Set parameter F 4 [J 5 to the motor rated capacity in kilowatt.
It permite to calculate automatically [Motor Rated Voltage] (w L ) after TUN F 4 [J [J [Auto-tuning drive]
F4H 15 [Motor rated current] 0.1t0 200.0 A According to
drive rating (1)
Set parameter - 4 /5 to the motor rated current in amperes as indicated on the motor’'s nameplate.
FH 11 [Motor rated speed] Motor rated speed 100.0 to 15000 rpm | According to

drive rating (1)

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

(1) See table page 199.
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FYOO |[Auto-tuning drive] ‘_ ‘0

A ADANGER

HAZARD OF ELECTRIC SHOCK OR ARC FLASH

o During auto-tuning, the motor operates at rated current.

® Do not service the motor during auto-tuning.

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

AWARNING

LOSS OF CONTROL

® |tis essential that the following parameters u L w, u L, F 4 15 and F 4 | T are correctly configured before starting auto-
tuning.

® When one or more of these parameters have been changed after auto-tuning has been performed, F 4 0 O will return O
and the procedure will have to be repeated.

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

NOTICE

RISK OF DAMAGE TO THE MOTOR

o Conduct auto-tuning only after the motor has been connected and operation completely stopped.

e If auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may result in abnormal
tuning.

Failure to follow these instructions can result in equipment damage.

Auto tuning enable
0 | [Disabled]

| | [Initialize constant]:
Factory setting of [Auto Torque Boost] (F 4 [J Z) for asynchronous motor.
Factory setting of [Auto Torque Boost] (F 4 [J Z), [Autotune L g-axis] (F 5 /Z), and [Autotune L d-axis] (F 5 / 3), and

[Motor Rated Voltage] (vlv) for synchronous motor.

2 | [Tun Dyn. 1]:Tune Dynamic, with driving run after the tuning.

Application settings of [Auto Torque Boost] (F 4 [J =) for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 [J &), [Autotune L g-axis] (F 5 /'), and [Autotune L d-axis] (F 5 [/ 3) for
synchronous motor.

u

3 | [Tun Dyn. 2]: Complete tune Dynamic, with driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 [J 2), [Autotune L g-axis] (F 5 /'), [Autotune L d-axis] (F 5 / 7), and
[Motor Rated Voltage] (vlv) for synchronous motor.

4 | [Tun Static 1]: Tune Static, without driving run after the tuning.

Application settings of [Auto Torque Boost] (F 4 [J =) for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 [J '), [Autotune L g-axis] (F 5 /'), and [Autotune L d-axis] (F 5 [/ 3) for
synchronous motor.

5 | [Tun Static 2]: Complete tune Static, without driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 J Z) , [Autotune L g-axis] (F 5 /), and [Autotune L d-axis] (F 9 / 7), and
[Motor Rated Voltage] (vlv) for synchronous motor.

Parameter F 4 [J [J is reset to “0” after the auto tuning is performed.

F45H [Current loop gain] Current loop gain 0...100 Hz 0 Hz

Parameter F 4 5 H is set to the response gain of current loop.
If [Mot cont. mode sel.] (Pt) page 82 is set to [PM control] (6) the setting is replaced by 25 Hz.

Note: Contact Schneider electric product support to confirm the modification of this parameter.

(1) See table page 199.
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F4 18

[Frequency loop gain] 110 150 40

Parameters F 4 | B and [Freq. 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 [Max frequency] (~ H)) if the acceleration
parameter (A L L or F 5[ 7)is set to its minimum value.

Increasing the setting of parameter ~ 4 /A reduces the drive’s response time to changes in the speed reference.

(=& 5]

[Freq. loop stability] Frequency loop stability ‘ 1 to 100 ‘ 20

Increasing the setting of parameter F 4 [ 5 further reduces the drive’s response to changes in the speed reference.

FH4895

[Motor voltage coef.] = Maximum voltage adjustment coefficient ‘ 90 to 120% ‘ 104%

Use parameter F 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 4/ 5 5 if motor vibrations
occeur.

F93B

[Saliency Level] Saliency coefficient for PM motor ‘ 0to2.55 ‘ 0

PM type [PM mode selection] (F 9 /5) is selected by the saliency level [Saliency Level] (F 5 7 E)

F 9 3E 20.2 = high saliency
F 936 <0.2 =low saliency.

Note: This parameter is automatically computed with the setting of [Autotune L g-axis] (F912) and [Autotune L d-axis] (F913)

F3 15

Lwhy 0O

[PM mode selection]  PM control mode selection - 3

[Basic Ctrl]: basic control

[Ctrl Type1]: control type 1 (for IPM, interior-buried Permanent Magnet motor)

[Ctrl Type2]: control type 2 (for IPM, interior-buried Permanent Magnet motor)

[Ctrl Type3]: control type 3 (for IPM / SPM, interior-buried Permanent Magnet motor / Surface-mounted Permanent Magnet motor)
[Ctrl Type4]: control type 4 (for IPM / SPM, interior-buried Permanent Magnet motor / Surface-mounted Permanent Magnet motor)

Refer to the following tables to select the setting of the parameter F 5 /5, F 5 /5 is selected by the saliency level F 5 7 5

- big starting torque is needed. - big starting torque is not needed. | - big starting torque is not needed
- for constant torque application.(1) | - for variable torque application (2) | - for variable torque application

- motor electrical magnetic noise is
forbidden (3)

The saliency level is F915=4o0or2 F915=10r3 F915 =0
high (F 9 35 20.2)

The saliency level is F915 =3
low (F 936 <0.2)

(1) There is some motor electrical magnetic noise at start and low speed area.
(2) There is some motor electrical magnetic noise at start. It can not be started in case of high start-up torque.
3

(3) It goes opposite direction at start sometimes. It cannot be started in case rotor saliency is high.

Code Name / Description Adjustment range | Factory setting
FHOZ2 [Auto Torque Boost] 0.0 to 30.0% According to drive
rating

Use parameter F 4 [J £ to adjust the amount of automatic torque boost that is applied.

Motor rated voltage 5

°

(=)

S

o

>

=

Q.

=

o

Fun 2| :Automatically
adjusts the

amount of 0 .

torque boost. g
d Motor Rated Frequency Output Frequency (Hz)
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F9 12 [Autotune L g-axis] g-axis self-inductance 0.01 to 650 mH 10
Axis "q" stator inductance in mH
The setting is replaced by the result of the auto-tuning operation, if it has been performed.
Measured between the neutral and the phase, its value could be differente than the datasheet of the motor.
[Autotune L g-axis] (F 9 I2) is defined automatically after activation of [Auto-tuning drive] (F 4 [J 1) = [Tun Dyn. 2] ( 7)
FS9 13 [Autotune L d-axis] d-axis self-inductance 0.01 to 650 mH 10
Axis "d" stator inductance in mH
The setting is replaced by the result of the auto-tuning operation, if it has been performed.
Measured between the neutral and the phase, its value could be differente than the datasheet of the motor.
[Autotune L g-axis] (F 9 1 3) is defined automatically after activation of [Auto-tuning drive] (F 4 J () = [Tun Dyn. 2] ( 3)
F9 IB [PM Align cur. Level] stabilization at the starting and low speed(for PM) | 0 to 100 % 25%
It might be able to stabilize the motor rotation behavior by the current in D axis at no load when starting or low-speed
If you have a torque jolt, when starting / stopping or low-speed, it is recommended to increased the setting of 5 /5.
If £ - 2 [0 [Excess torque boost flt] trip occurs at the start, it is recommended to increased the setting of 5 /5.
In the case of F915=0, 1, 2, 3
Current Level (%) A
F916 to 25 % | Stabilization current in D axis
0 | £
K*Fn (K*vL) Rotor speed
In the case of F915=4
Current Level (%) A
Stabilization current in D axis
F916 to 25 % /
0 -
K*Fn (K*vL) Rotor speed
Starting current F916 is set 25% as the default setting,
Limit it to the value of about 75% in the maximum with consideration of copper loss and iron loss of the motor.
If the loss of motor at no load is made decreased, please decrease the value of F916 confirming the stability when starting.
Fac2 I [Init. Pos. Current] Current for initial position estimation ‘ 10 to 150 % ‘ 100 %
In case of position detection 3, the current level can be set by this parameter, during the auto-tuning for d axis / q axis inductance,
the maximum current level can be adjusted by this parameter setting.
F420O [Torque Boost Coef] Compensation coefficient of torque boost ‘ 0 to 200% ‘ 90 %
If synchronous or asynchronous motor is used, ~ 4 2 [J [Torque Boost Coef] is set to 90%.
If you have a torque jolt, when starting / stopping or low-speed, increase the value of F 4 2 [J
Note:
If £ - & [0 [Excess torque boost flt] trip occurs at the start, it is recommended to be decreased the setting of F 4 & [J
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Parameters described in this page can be accessed by the extended menu

Code Name / Description Adjustment range | Factory setting

F3 14 [N-S direction] Method of detection 0-1 0
N-S Method of detection.
If 9 I'4 =0, the N-S direction of rotor position is judged by the method of DC offset for position detection.
If F 9 I'4 =1, the N-S direction of rotor position is judged by the method of AC offset for position detection.
Note : N-S method of detection is available if [PM mode selection] (F915) is set to [Ctrl Type1] (1) or [Ctrl Type2] (2)

Fg9 11 [PM Max torg. Ctrl] Max torque control activation (for IPM) ‘ 0-1 ‘ 1
[0] : Deactivation
[1] : Activation

F3 I8 [Cur. phase adijt] -45.0t045.0 ‘ 0
Itis possible to aim the higher efficiency in the case of IPM (Interior Permanent Magnet), by activation of [PM Max torq. Ctrl] (F917)
which makes required current the minimum, the loss of m otor and driver may be reduced and the efficiency may be attained higher
level.

F320 |[Position Adjust] [ 0-150% 0= Auto
In case of heavy load, the estimated position can be adjusted by setting this parameter.
Adjustment for position estimation, available if [PM mode selection] (F915) is set to [Ctrl Type2] (2) or |Ctrl Type4] (4).
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Drive Control Parameters

Code Name / Description Adjustment range | Factory setting
L MO4d |[Command mode sel] Remote Mode Start/Stop Control - 0
The setting of parameter L /70 o determines the source of start, stop, forward, and reverse operation commands when the drive is
in remote mode.
The drive needs to be stopped to make changes to parameter [ /11 4.
See diagram on page 50 and description page 54 for more information on the source of the drive’s operation commands.
O | [Logic inputs]: Control terminal logic inputs
[ | [HMI]: Graphic display option
£ | [Communication]: Serial communication
Frnod |[Frequency mode sel] Remote Mode Primary Speed Reference Source - 1
The setting of parameter F /7 J 4 determines the source of the drive’s speed reference when the drive is in remote mode.
The drive needs to be stopped to make changes to parameter ~ 1] 4.
See diagram on page 50 and description page 54 for more information on the source of the drive’s speed reference.
I | [Ref source VIA]: VIA
2 | [Ref source VIB]: VIB
3 | [HMI reference]: Graphic display option
4 | [Serial com ref.]: Serial communication
5 | [+/- Speed]: +/- Speed
FLC [Local speed ref.] Local Mode Speed Reference LL-UL 0.0 Hz
The speed reference set by the UP/DOWN keys in local mode will be stored in parameter ~ [ when the ENT key is pressed.
The next time the drive is Power ON in local mode, it will accelerate the motor directly to the speed setpoint memorized by ~ .
Fr [Local mot. direction] Local Mode Motor Rotation Direction Command - 0
O | [Run FW]: Run forward only.
! | [Run rev.]: Run reverse only.
2 | [Run FW+rev]: Run forward with reverse selectable.
3 | [Run rev+FW]: Run reverse with forward selectable.
If Fr~ issetto?2or3:
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 ~ - 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 detection. When power is restored
to the drive, the local mode motor rotation direction will be the same as before the power loss detection.
If [Switch rem/Local] F 2 9 5 (see page 88) 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 70 7 |[Loc. speed ref. step] Local Mode Speed Reference Step Changes - 0.0 Hz
O | [Disable]: Disabled (0.00).

_—

[Enable]: Enabled (0.01 to Maximum Frequency [Max frequency] (F H) in Hz).
If parameter F 70 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 ~ 717 7 is enabled in local mode, the drive’s speed reference will change in steps equal to the setting of - 717 7 each
time the UP or DOWN key is pressed.

Enabling parameter ~ 71 7 only affects drive operation if parameter [Customized freq val] (F 70 ') is set to 0.00. See page 131.

If the display flashes “H [”or“L [J”, it indicates that repeated usage of the UP or DOWN keys has caused to drive’s speed reference
to reach either the [Low limit frequency] (L L) (see page 92) or the [Upper limit freq] (L/ L ) (see page 92). This may happen if param-
eter £ 70 7 is set to a value larger than 0.00 Hz.
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Code Name / Description Adjustment range | Factory setting
F 72 | |[Loc. mot stop mode] Local Mode Motor Stop Type - 0
The setting of parameter F 72 | determines the type of motor stop that will be executed when then embedded display terminal
STOP key is pressed.
The RUN and STOP keys needs to be enabled be setting parameter [Run/stop key] (F 7 7 7) (see page 90) to 0 for the motor to
stop when the embedded display terminal STOP key is pressed.
O | [Ramp stop]: Ramp stop
I | [Freewheel]: Freewheel stop
F 2395 |[[Switch rem/Local] Bumpless transfer from remote to local control - 1
If parameter ~ & 5 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 ~ & 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 - & 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 | [No bumpless]: Bumpless disabled
! | [Bumpless]: Bumpless enabled
FZ256 |[Time limitlow spd] 0.0t0 600 s 0.0s
O | [Disable]: (0.0)
! | [Enable]: (0.01 to 600 seconds)
If parameter F 2 5 £ is enabled and if the drive operates continuously at [Low limit frequency] (L L ) (see page 92) for a time period
equal to the setting of F 2 5 £, the drive will ramp the motor to a stop. While the motor is stopped, “L 5 £ F” will flash on the drive
embedded display terminal.
When the speed reference to the drive exceeds the low speed level L L +F 3 9 [, the drive will accelerate the motor to the new speed
reference.
If parameter F 2 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)
i
LL+F3g /\ /AN
/ 7
LL
» Time (s)
ON
- - » - - - OFF
Run FZSE FOSE FZSE
Command
F 207 |[Remote spd ref 2] - 2
I | VIA
2 | VIB
3 | HMI
4 | Communication
5 | +/- Speed
Parameter [Remote spd ref 2] (F & [ 7) defines the remote mode secondary speed reference source. The setting of parameter [Au-
to/man speed ref] (F 2 [0 [7) (see page 118) determines whether this source is used for the speed reference.
If F 200 issetto0, alogic input terminal set to function 38 (see page 118) determines if [Remote spd ref 2] (F 2 [J 7) identifies the
speed reference source.
If F 2 00issetto1, [Remote spdref2] (F 2 [0 7)is the speed reference source when the drive’s output frequency is 1 Hz or below.
See diagram on page 50 for more detail.
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Code Name / Description Adjustment range | Factory setting
FE50 |[Forced fire control] - 0
LOSS OF CONTROL
The value of ~ 5 5 [J will impact the direction of the motor.
- Check wiring motor power UVW is correct.
- Verify that the value of F £ 5 [J is convenient for this application.
Failure to follow these instructions can result in death, serious injury, or equipment damage.
O | [Disable]
! | [Enable forward]
2 | [Enable Reverse]
To enable Forced fire control, set parameter F 5 5 [J to / or & and assign a logic input to function 52 or 53 (see page 104). When
parameter F £ 5 [J is setto / or &, the embedded display will briefly flash the code F |~ E.
If parameter F 5 5 [J is setto / or 2 and a logic input assigned to function 52 or 53 is activated, the drive will run at the frequency
set by parameter [Forced speed freq.] (F & 9 ) (see below).
Note:
* First set [Motor direction] (F 7 | /) page 96 to allow forward or reverse operation.
¢ Push the ENT button for 2 sec to complete the setting.
* See F £ 5 9 for more information of the behavior.
F B 5459 |[Forced fire function] ‘ - 0
O | [Enable transition]
When parameter F £ 5 5 is setto 7, the function is enabling on transition 0 -->1 of the logic input. The transition 1 -->0 will not disable
the function.
LOSS OF CONTROL
If the Forced fire mode on logic input (function 52) has been enabled and F £ 5 9 is setto [J, the drive will run and only removing
power from the drive will stop it.
If the Fire mode on logic input (function 53) has been enabled and F £ 5 3 is set to [J, the drive will run and only removing power
from the drive or a fault detection or a pressing on the STOP key on the display terminal will stop the drive.
Check that this value of ~ 5 5 5 is convenient for the application.
Failure to follow these instructions can result in death, serious injury, or equipment damage.
I | [Enable level 1]
When parameter F £ 5 5 is setto |/, if the logic input is set to 0 the function is disabled.
If the logic input is set to 1 the function is enable
RISK OF APPLICATION MALFUNCTION
When F £ 5 9 is set to / for safety reason, the forced mode will be inhibited if the logic input is inactivated for any reason (order
removed, input broken, wiring contact lost).
- Check that this value of F £ 5 9 is conveniant for the application.
- If you need to continue to run if forced mode in any circonstance, select an other value of F £ 5 5.
Failure to follow these instructions can result in death, serious injury, or equipment damage.
2 | [Enable level 0]
When parameter F £ 5 5 is set to Z, if the logic input is set to 1 the function is disabled.
If the logic input is set to 0 the function is enable.
When F £ 5 5 is set to 2 for safety reason, the motor will run at Forced speed F = 5 4 in case of intempestive wire disconnection.
- Check and control the wiring connection periodically.
- 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.
F 2394 |[Forced speed freq.] LL-UL 50.0 Hz
The F 2 9 4 parameter is used to set the fixed frequency command for the drive when it is in Forced or Fire mode.
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Code Name / Description Adjustment range | Factory setting
F 730 |[Up/down key ref] 0
The setting of parameter F 7 7 [ determines whether it is possible to set the drive’s speed by means of the embedded display ter-
minal in local mode.
O | [Enable]
| | [Disable]
F 732 |[Loc/rem key] 0
Use parameter ~ 7 7 2 to enable or disable the LOC/REM key on the drive embedded display terminal.
If the LOC/REM key is disabled, switching between local and remote mode can be achieved with parameters [Frequency mode sel]
(F 110 <) and [Command mode sel] (L /11 ). See page 87.
O | [Permitted memo]: still retained with the power off.
I | [Prohibited]
2 | [Permitted no memo]: cancelled with the power off.
F 733 |[Run/stop key] 0
O | [Enable]
| | [Disable]
The setting of parameter ~ 7 7 7 determines whether it is possible to start and stop the drive by the Run/Stop keys located
on the drive and graphic display option.
F 134 |[Priority stop] 0
LOSS OF CONTROL
You are going to disable the stop button located on the drive and graphic display option
Do not select | unless exterior stopping methods exist.
Failure to follow these instructions can result in death, serious injury, or equipment damage.
The setting of parameter ~ 7 7 / determines whether it is possible to stop the drive by the Stop key located on the drive and graphic
display option.
O | [Enable]
| | [Disable]
F 1735 |[HMI reset button] 1
The setting of parameter [HMI reset button] (F 7 7 5) determines whether it is possible to clear a drive detected fault by means of
the embedded display terminal STOP key (see page 55 for more detail).
O | [Enable]
! | [Disable]
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What's in this Chapter?

This chapter contains the following topics:

Topic Page
Skip Frequencies 97
DC Injection Braking Parameters 98
S1A53838 11/2014 91




Application Parameters

Application parameters

Code Name / Description Adjustment range Factory setting
FH [Max frequency] Maximum Frequency 30.0 Hz to 400.0 Hz 50.0 Hz
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 90%.
The setting of parameter F H determines the maximum output frequency of the drive.
F H limits the setting of parameter [Upper limit freq] (L/ L ) (see page 92), 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] (A L L) or
[Deceleration time 1] (< £ L) (see page 93) is the time it takes for the drive to ramp the motor up or down between zero speed
and the setting of F H.
F H can only be adjusted while the drive is stopped.
Output frequency (Hz) Output frequency (Hz)
i A
> ///i -
0 Speed Reference  100% 0 speed Reference  100%
UL [Upper limit freq] High speed ‘ 0.5 to [Max frequency] (F H) ‘ 50.0 Hz
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 90%.
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 [Max frequency] (~ H). See diagram above.
LL [Low limit frequency] Low speed ’ 0.0 to [Upper limit freq] (U L) ‘ 0.0 Hz
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 30%.
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.
FZ240 [Mot start freq.] Output Starting Frequency ‘ 0.5t0 10.0 Hz ‘ 0.5Hz
The setting of parameter F = 4 [J determines the drive’s output frequency at the moment it receives a start command. There is
no acceleration time to reach the parameter < 2 4 [J level.
Parameter F 2 4 [1 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 parameter F 2 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 = 1500 rpm
Motor rated speed at full load = 1450 rpm
Motor rated frequency = 50 Hz
1500 rpm — 1450 rpm = 50 rpm
50 rpm / 1500 rpm = 3.33%
50 Hz x 0.0333 = 1.7 Hz (motor slip frequency)
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Code Name / Description Adjustment range Factory setting
ACC [Acceleration time 1] 0.0to 3200 s According to
drive rating (5)
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 0.9 s.
The setting of parameter A 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 [Max frequency] (F H) (see page 92).
If parameter [Auto ramp] (A L/ 1) (see page 95) 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 [1) on page 93.
Output frequency (Hz)
‘
0 —>
_Time (Sec)
ACD JELD
dELC [Deceleration time 1] 0.0t0 3200 s According to
drive rating (5)
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 0.9 s.
The setting of parameter o £ 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 [Max frequency] (F H) to 0 Hz.
If parameter [Auto ramp] (A L/ 1) is set to 1, 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 93.

FsO00O [Acceleration time 2] 0.0 to 3200 s 20.0s
Parameter F 5 [J I sets the second acceleration time. Switching between acceleration rates 1 and 2 is accomplished by means
of:

Parameter [Ramp switching] (F 5 [ ) (see page 95),
A particular operating frequency (see parameter [Commut. ramp freq.] (F 5 J 5) on page 95), or
A logic input assigned to functions 5, 20, 21, 30, 31 — 35, or 40 (see table beginning on page 101)
Output Frequency (Hz) A
Speed Reference
(1) ACC Acceleration Slope
(2) F500 Acceleration Slope
(3) F50O I Deceleration Slope
(4) dELC Deceleration Slope
» Time (S)
Acceleration/Deceleration Switching 0 —m - - P _ P
Logic Input o ~ - ~
M 2) ©) 4)

F50 1 [Deceleration time 2] 0.0 to 3200 s 20.0s
Parameter F 5 [0 | sets the second deceleration time. Switching between deceleration rates 1 and 2 is accomplished by means
of:

- Parameter [Ramp switching] (F 5 [0 4) (see page 95),
- A particular operating frequency (see parameter [Commut. ramp freq.] (F 5 [ 5) on page 95), or
- A logic input assigned to functions 5, 20, 21, 30, 31 — 35, or 40 (see table beginning on page 101).

(5) See table page 199.
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Code

Name / Description Adjustment range Factory setting

FsO2

—_

[Acc/dec 1 pattern] 0

[Linear]

[S-ramp 1] (see diagram below)

[S-ramp 2] (see diagram below for [Acc/dec 2 pattern] (~ 5 [ 7) parameter).

The linear acceleration and deceleration pattern is illustrated in diagram on page 93 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 jerks during
speed changes. See below for more information about parameters [Acc/Dec S-pat start] (F 5 [J 5) and [Acc/Dec S-pat end]
(F507).

Output Frequency (Hz) &
Maximum Frequency

Set Frequency

0
[F50E|x AL ALL

Actual Acceleration Time

Fs50O3

-

[Accl/dec 2 pattern]

[Linear]

[S-ramp 1] See diagram below.

[S-ramp 2] See previous diagram for parameter Acc/Dec Pattern 1 [Acc/dec 1 pattern] (F 5 [0 2).

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 [J 3 to select the second Acc/Dec pattern. Switching between Acc/Dec patterns 1 and 2 is accomplished by

means of:

Parameter [Ramp switching] (F 5 [ ) (see page 95),

A particular operating frequency (see parameter [Commut. ramp freq.] (F 5 7 5) on page 95), or
A logic input assigned to functions 5, 20, 21, 30, 31 — 35, or 40 (see table beginning on page 101).

For more information on Acc/Dec patterns, see parameter [Acc/dec 1 pattern] (F 5 [J &) above.

Output Frequency (Hz) &
Maximum Frequency

-

Set Frequency T

Constant hp

Motor Rated Region

Frequency

0 -
TN Time (S)

Actual Acceleration Time

FSOE

‘ 0 to 50% of acceleration time ‘ 10%

[Acc/Dec S-pat start]

Use parameter F 5 [J & to adjust the lower portion of S-pattern 1. See diagram on page 95.

Acc/Dec S-pattern lower limit

F507

Acc/Dec S-pattern Upper Limit ‘ 0 to 50% of acceleration time ‘ 10%

[Acc/Dec S-pat end]

Use parameter F 5 [J 7 to adjust the upper portion of the S-pattern 1. See diagram on page 95.
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Code Name / Description Adjustment range Factory setting
[F S04 [Ramp switching] Acc/Dec Pattern Selection - 1
| | [Ramp 1]
¢ | [Ramp 2]
Parameter F 5 [ 4 determines the Acc/Dec pattern.
Output Frequency (Hz) 4
ime (S)
O Lt
ACLC dELC
Fs5O4Y=1
F504H=2 > B >
F5O5 [Commut. ramp freq.] | Acc/iDec pattern switching frequency 0.0 to [Upper limit freq] (U L) 0.0 Hz
(Hz)
If parameter F 5 [J 5 is set to a frequency greater than 0.0, the drive will use Acc/Dec pattern 1 above that frequency and Acc/Dec
pattern 2 above.
Output Frequency (Hz) A
Speed Reference
(1) AL L  Acceleration Slope
(2) F 500 Acceleration Slope
(3) F 50 | Deceleration Slope
4) JELC Deceleration Slope
» Time (S)
Acceleration/Deceleration Switching 0 —» - - » _
Logic Input il
M ) @) (4)
AU I [Auto ramp] Auto ramp adaptation 1
O | [Disabled]
| | [Enable] - [Acceleration time 1] (A L [ ) and [Deceleration time 1] (< £ ) (see page 93)
2 | [ACC only] - [Acceleration time 1] (A L 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 (A L/ |/ =1 only) rates will be automatically adjusted between 1/8 to 8 times the settings
of [Acceleration time 1] (A L L) and [Deceleration time 1] (4 £ ), depending on the drive’s current rating and the load level on
the motor. AL L and o £ [ 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 help prevent the drive from experiencing an over-
current or overvoltage.
If the application requires a consistent acceleration and deceleration time, set AL/ /t00,and set A [ [ and 4 £ L manually as
needed. The manual acceleration and deceleration times can still be overridden by the [Motor Current Limit] (F & [ /) (see page
73) and [Overvoltage fault] (F 7 0 5) (see page 139) and [Overvoltage level] (F & & &) (see page 139) functions.
F3oOo [Switch. freq. level] Switching Frequency Level 6.0 to 16.0 kHz in 0.1 kHz steps | According to
drive rating (1)
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 ATV212 Installation Manual.

(5) See table page 199.
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Code Name / Description Adjustment range Factory setting
F3ll [Motor direction] - 1
Use parameter F 3 | | to permit only forward or reverse operation.
If [Driving Scroll] (F324) page 90 is set to [yes] (1) the setting is replaced by [FW only] (1).
O | [Fw & Rev.]
| | [Fw only]
2 | [Rev. only]
F3lZ [Noise reduction] 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 F 7 /2.
0 | [Disable]
| | [Enable]
F3IlE6 [Switch. freq. mode]  Switching frequency control mode 1
0 | [Fixed] - ATV212ee0eM3X and ATV212eeeN4: switching frequency NOT automatically reduced
| | [Auto] - ATV212eeeM3X and ATV212eeeN4: switching frequency automatically reduced
2 | [460 V fixed] - ATV212eeeN4 (2): switching frequency NOT automatically reduced
3 | [460 V Auto] - ATV212eeeN4 (2): switching frequency automatically reduced

If parameter F 3 | £ is set to 1 or 3, the switching frequency level will be automatically controlled to help prevent a drive over-
heating. If the drive senses an impending overheating, 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 [Switch.
freq. level] (F 7 00).

If F 3 15 is setto 1 or 3, motor control performance is optimized if parameter F 7 [J [J is set to 6 kHz or 8 kHz.

(1) See table page 200.
(2) For 400 V applications with motor leads longer than 30 m (100 ft).
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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
FZ2 10O [Jump frequency 1] Skip frequency 1 midpoint 0.0 to [Max frequency] (F H) 0.0 Hz
Fe1l [Jump bandwidth 1] skip frequency 1 bandwidth ‘ 0.0 to 30.0 Hz ‘ 0.0 Hz
FZ212 [Jump frequency 2]  skip frequency 2 midpoint ‘ 0.0 to [Max frequency] (F H) ’ 0.0 Hz
FZ213 [Jump bandwidth 2] skip frequency 2 bandwidth ‘ 0.0 to 30.0 Hz ‘ 0.0 Hz
FZ2 14 [Jump frequency 3]  skip frequency 3 midpoint ‘ 0.0 to [Max frequency] (F H) ‘ 0.0 Hz
FZ2 15 [Jump bandwidth 3] skip frequency 3 bandwidth ‘ 0.0 to 30.0 Hz ’ 0.0 Hz
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DC Injection Braking Parameters

The drive can inject DC current into the motor to apply braking torque to the load. Parameters [DC brake start
freq.] (F 2 5 ), [DC braking current] (F & 5 /) and [DC braking time] (F = 5 ) determine the Output Starting
Frequency, current level, and braking time.

During DC injection braking, the drive’s switching frequency is 6 kHz regardless of the setting of parameter
[Switch. freq. level] (F 7 0 [0) (see page 95).

Output Frequency (Hz) A
Speed Reference
DC Braking
DC brake start freq.
0 ] w Time (s)

DC Braking Current

QYT Ty ==
UL

DC braking

time

Output Current
(A) T

Run Command

ON
OFF

Code

Name / Description Adjustment range Factory setting

FesOo

[DC brake start freq.] 0.0 to [Max frequency] (F H) 0.0 Hz

AWARNING

NO HOLDING TORQUE

o DC injection braking does not provide holding torque at zero speed.

® DC injection braking does not work when there is a loss of power or when the drive detects a fault.
® \When necessary, use a separate brake to maintain torque levels.

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

When stopping the motor, the drive will apply DC injection braking once the output frequency drops below the level set
by parameter F 7 5 1.

FZs5 |l

[DC braking current]  DC braking current level ‘ 0to 100% 50% (1)

NOTICE

RISK OF DAMAGE TO THE MOTOR
Check that the motor will withstand this current without overheating.
Failure to follow this instruction can result in equipment damage.

Parameter F 7 5 | sets the level of current applied to the motor during DC injection braking. The displayed value, percent or
amperes, is set by parameter [Unit value selection] (~ 70 /) (see page 130).

During DC injection braking, the drive’s overload protection sensitivity increases. The drive automatically lowers the applied DC
current to avoid an overload detected fault.

Fes?

[DC braking time] \ 0010200 10

NOTICE

RISK OF DAMAGE TO THE MOTOR

® Long periods of DC injection braking can cause overheating and damage the motor.
® Protect the motor by avoiding long periods of DC injection braking.

Failure to follow this instruction can result in equipment damage.

Parameter F 7 5 2 determines how long DC injection braking is applied to the motor.

(1) Percentage of the drive's rated current or ampere range. This will vary according to drive power rating.
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/0 Control Parameters

What's in this Chapter?

This chapter contains the following topics:

Topic Page
Logic Inputs Functions 100
Logic Input Function Compatibility 107
Relay Output Functions 108
Analog Input Functions 114
Analog Output Functions 115
Analog Input Adjustments 116
Active Logic Function 122
Preset Speeds 123
+/- Speed Control Parameters 124
Damper control 127
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1/0 Control Parameters

Logic Inputs Functions

See table on page 101 for a complete list of F, R and RES logic inputs assignments

Code Name / Description Adjustment range | Factory setting
F Il [LI F selection] F Logic Input Function 0to73 2
The setting of parameter F | | | determines the control function of logic input terminal F.
FlilZ2 [LI R selection] R Logic Input Function ‘ 0to 73 ‘ 6
The setting of parameter F | /2 determines the control function of logic input terminal R.
F 1 13 |[LIRES selection] RES Logic Input Function (0073 10
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [Inverse Run permis.] (54).
The setting of parameter F | | 7 determines the control function of logic input terminal RES.
F |09 [VIA selection] VIA Input Function (Analog or Logic Selection) - ‘ 0
UNINTENDED EQUIPMENT OPERATION
Prevent accidental grounding of logic inputs configured for sink logic. Accidental grounding can result in unin-
tended 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.
0 | [Al]: Analog input
I | [LI sink]: Logic input - sink (negative logic)
2 | [LI source]: Logic input - source (positive logic)
The setting of parameter F /0 9 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 certain to slide switch SW100 on the main control board to the V (voltage) position.
When configuring VIA as a logic input using sink (negative) logic, be certain 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 ATV212 Installation manual.
FIIA [VIA LI selection] VIA Logic Input Function 0to73 7
Set first parameter [VIA selection] (F /7 5) before setting parameter F | /| A. The setting of parameter £ | |/ 5 determines the

control function of logic input terminal VIA.
See page 101 for a complete list of VIA logic input assignments.
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Logicinputs F, R, RES, and VIA (if parameter [VIA selection] ( F

10 9)is setto 1 or 2) can be set to the functions

described in the table below. See table on page 107 for logic input function compatibility.

Function Action
No. | Description
0 | [Noassigned] Nofunction | Logic input disabled

assigned

1 | [Run permissive] OFF: drive motor output disabled, motor coasts to stop
(see also input function ON: drive ready for operation
54, page 105) If [Logic Funct 2 active] (F / /) is notsetto / [Run permissive], a logic input should
be assigned to the [Run permissive] logic function to enable the motor to start.
2 | [Forward] Mode Logic Input Action
. . 2-wire control OFF: Motor ramps down to a stop
(2-wire control: input ON: Motor runs forward
function 49 NOT used) )
or Mode Stop Input Logic Input Action
(3-wire control: input State
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
forward
3 | [Reverse] Mode Logic Input Action
. . 2-wire control OFF: Motor ramps down to a stop
(2-wire control: input func- ON: Motor runs reverse
tion 49 NOT used) )
or Mode Stop Input Logic Input Action
(3-wire control: input State
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
5 | [Acc/ Dec] OFF: Acceleration/deceleration pattern 1
ON: Acceleration/deceleration pattern 2
6 | [PS1] Input 3 Input 2 Input 1 Motor Speed
Preset speed command 0 0 0 minimum speed or speed refer-
input 1
ence per [Frequency mode sel]
(Frod)
0 0 1 5~ I: preset speed 1
7 | [PS2] 0 1 0 5~ 2: preset speed 2
F’reset speed command 0 1 1 5~ J: preset speed 3
input 2
1 0 0 5~ Y: preset speed 4
8 | [PS3] 1 0 1 5~ 5: preset speed 5
F‘reset speed command 1 1 0 5~ b: preset speed 6
input 3
1 1 1 5~ 7: preset speed 7
10 |[Fault reset] (see also
input function 55, page A DANGER
105)
UNINTENDED EQUIPMENT OPERATION
This configuration enables to reset the drive. Check this action will not endanger per-
sonnel or equipment in any way
Failure to follow these instructions will result in death or serious injury.
ON to OFF transition clears a detected fault (if cause of detected fault has been cleared)
11 | [Ext Fault] (see also OFF: No external detected fault

input function 45, page
104)

ON: Motor stops according to method set by parameter [Ext. fault stop Mode] (F 5 0 7)
Embedded display terminal displays £ detected fault, detected fault relay activated
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Function Action
No. | Description
13 | [DC braking]
NO HOLDING TORQUE
o DC injection braking does not provide any holding torque at zero speed.
® DC injection braking does not work when there is a loss of power or when the drive
detects a fault.
® \Where necessary, use a separate brake to maintain torque levels.
Failure to follow these instructions can result in death, serious injury, or equip-
ment damage.
OFF: No DC braking command
ON: DC braking applied to motor,
Level and time set by parameters [DC braking current] (F &/ 5 /) and
[DC braking time] (F 2 5 &)
14 | [PID disable] 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.
Note: 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 [Command
mode sel] (L 10 ) to [Logic inputs] () Control terminal logic inputs.
15 | [Param Edit] OFF: Parameters locked (if parameter F 700 =1)

Functional only when pa-
rameter [Parameter lock]

ON: Programming changes permitted

(F100)=1
16 | [Run reset] OFF: drive motor output disabled, motor coasts to stop
ON: drive ready for operation
ON to OFF transition clears a detected fault (if cause of detected fault has cleared)
20 | [FW-RMP2] OFF: Motor stops, ramping down per ACC/dEC pattern 2
Combination of forward ON: Motor runs forward,
run command and accel- | ramping up per ACC/dEC pattern 2
eration/deceleration pat-
tern 2 selection
21 | [Rev- RMP2] OFF: Motor stops, ramping down per ACC/dEC pattern 2
Combination of reverse ON: Motor runs in reverse, ramping up per ACC/dEC pattern 2
run command and accel-
eration/deceleration pat-
tern
2 selection
22 | [FW, PS1] OFF: Motor ramps down to a stop
Combination of forward ON: Motor runs forward, at speed setby 5 ~ /, preset speed 1
run command and preset
speed 1 command
23 | [RV, PS1] OFF: Motor ramps down to a stop
Combination of reverse ON: Motor runs in reverse, at speed set by 5 - /, preset speed 1
run command and preset
speed 1 command
24 | [FW, PS2] OFF: Motor ramps down to a stop
Combination of forward ON: Motor runs forward, at speed set by 5 - Z, preset speed 2
run command and preset
speed 2 command
25 | [RV, PS2] OFF: Motor ramps down to a stop
Combination of reverse ON: Motor runs in reverse, at speed set by 5 - &, preset speed 2
run command and preset
speed 2 command
26 | [FW, PS3] OFF: Motor ramps down to a stop

Combination of forward
run command and preset
speed 3 command

ON: Motor runs forward, at speed set by 5 ~ 7, preset speed 3
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Function Action
No. | Description
27 | [RV, PS3] OFF: Motor ramps down to a stop

Combination of reverse
run command and preset
speed 3 command

ON: Motor runs in reverse, at speed set by 5 - 7, preset speed 3

30 | [FW-RMP2-SP1] OFF: Motor stops, ramping down per ACC/dEC pattern 2
Combination of forward ON: Motor runs forward, at speed setby = ~ |/, preset speed 1,
run command, preset ramping up per ACC/dEC pattern 2
speed 1 command, and
acceleration/deceleration
pattern 2 selection

31 | [Rev-RMP2-SP1] OFF: Motor stops, ramping down per ACC/dEC pattern 2
Combination of reverse ON: Motor runs in reverse, at speed setby 5 ~ /, preset speed 1,
run command, preset ramping up per ACC/dEC pattern 2
speed 1 command, and
acceleration/deceleration
pattern 2 selection

32 | [FW-RMP2-SP2] OFF: Motor stops, ramping down per ACC/dEC pattern 2
Combination of forward ON: Motor runs forward, at speed set by = - &, preset speed 2,
run command, preset ramping up per ACC/dEC pattern 2
speed 2 command, and
acceleration/deceleration
pattern 2 selection

33 | [Rev-RMP2-SP2] OFF: Motor stops, ramping down per ACC/dEC pattern 2
Combination of reverse ON: Motor runs in reverse, at speed set by 5 - &, preset speed 2,
run command, preset ramping up per ACC/dEC pattern 2
speed 2 command, and
acceleration/deceleration
pattern 2 selection

34 | [FW-RMP2-SP3] OFF: Motor stops, ramping down per ACC/dEC pattern 2
Combination of forward ON: Motor runs forward, at speed set by 5 - 7, preset speed 3,
run command, preset ramping up per ACC/dEC pattern 2
speed 3 command, and
acceleration/deceleration
pattern 2 selection

35 | [Rev-RMP2-SP3] OFF: Motor stops, ramping down per ACC/dEC pattern 2
Combination of reverse ON: Motor runs in reverse, at speed set by 5 ~ 7, preset speed 3,
run command, preset ramping up per ACC/dEC pattern 2
speed 3 command, and
acceleration/deceleration
pattern 2 selection

38 | [Frequency source] OFF: drive follows speed reference set by parameter [Frequency mode sel] (F /70 o)
Frequency reference ON: drive follows speed reference set by parameter [Remote spd ref 2] (F 20 7) >
source switching (if [Auto/man speed ref] (F 2 0 0)=1)

39 | [Motor switch]

NOTICE

RISK OF DAMAGE TO THE MOTOR

® The motor switching function disables motor thermal protection.

® The use of external overload protection is required when using motor switching.
Failure to follow these instructions can result in death, serious injury, or equip-
ment damage.

OFF: 15t motor V/Hz parameter set active:

([Mot cont. mode sel.] (7 k£ ), [Motor rated freq.] (w L ), [Motor rated voltage] (w L ), [Mot
Voltage Boost] (w &), [Motor thermal prot.] (£ H ~))

ON: 2" motor V/Hz parameter set active:

(PE=0,F 170,F 171, F 112, F 173)
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Function Action
No. | Description
40 | [Mot param. switch]

Motor control parameter
switching V/Hz, current
limit, acceleration/decel-
eration pattern

NOTICE

RISK OF DAMAGE TO THE MOTOR

® The parameter switching function disables motor thermal protection.

® The use of external overload protection is required when using motor switching.
Failure to follow these instructions can result in death, serious injury, or equip-
ment damage.

OFF: 15t motor control parameter set active:

([Mot cont. mode sel.] (F £ ), [Motor rated freq.] (s L ), [Motor rated voltage] (w L ), [Mot
Voltage Boost] (u ’a) [Motor thermal prot.] (£ H ), [Acceleration time 1] (A L L), [Decel-
eration time 1] ( ), [Acc/dec 1 pattern] (F 5 & ), [Motor Current Limit] (F £ 0 1))

ON: 2”"| motor control parameter set active:

(FE= r1g,F LT F T2, F T4, F IBS, FS00,F50 1, F5073)
41 | [(+) speed] OFF: No motor speed increase
ON: Motor accelerates
42 | [(-) speed] OFF: No motor speed reduction
ON: Motor decelerates
43 | [+/- clear] OFF to ON transition clears frequency level set by +/- speed inputs
44 | [+/- SPD, FLT CLR] OFF to ON transition clears frequency level set by +/- speed inputs
ON to OFF transition clears a detected fault (if cause of detected fault has been cleared)
45 | [Inv Ext. fault] OFF: Motor stops according to method set by parameter [Ext. fault stop Mode] (F £ 0 7)
Inversion of external de- | Embedded display terminal displays £ detected fault
tected fault signal (see ON: No external detected fault
also input function 11,
page 101)
46 | [Ext. Th fault] OFF: No external overheating
External overheating in- ON: Motor stops, embedded display terminal displays 1 H
put (see also input func-
tion 47)
47 | [Inv Ext. Th fault] OFF: Motor stops, embedded display terminal displays 0 H
Inversion of external over- | ON: No external overheating
heating input (see also in-
put function 46)
48 | [Forced local] OFF: No forced local function
ON: Control of the drive is forced to mode set by [Frequency mode sel] (F /7 o), [Com-
mand mode sel] (L /7 ), and [Remote spd ref 2] (F &0 7).
49 | [3-wire] OFF: Motor ramps down to a stop
ON: drive ready for operation
51 | [Reset kWh] OFF: No function
Clear accumulated power | ON: Clears kWh memory
consumption kWh display
52 | [Forced mode]

A DANGER

LOSS OF PERSONNEL AND EQUIPMENT PROTECTION

When F 5 50 is set to 1 or 2 and a logic input set to function "52" is activated, all the
drive controller protection will be disable.

* Logic input should not be enable on function 52 for typical applications...

* Logic input should be enable on function 52 only in extraordinary situations where
a thorough risk analysis demonstrates that the presence of adjustable speed drive
protection poses a greater risk than personnel injury or equipment damage.
Failure to follow these instructions will result in death or serious injury.

This function enables the "Forced fire" mode.

In this mode, all the detected fault will be ignored or if it is a hardware trip, the drive will
be reset to try to restart.

OFF: No function

ON: Motor runs at speed set by F2aH

Note: F 550, F5 59 and F 294 must be configured to activate this function.
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Function Action
No. | Description
53 | [Fire mode] This function enables the "Fire" mode
OFF: No function
ON: Motor runs at speed setby F~ & 5 4
Note: F 550, F5 59 and F 2 94 must be configured to activate this function.
54 | [Inverse Run permis.] OFF: drive ready for operation

Inversion of run permis-
sive (see also input func-
tion 1 page 101)

ON: drive motor output disabled, motor coasts to stop
This mode allows to have a freewheel stop using a terminal command.

55 | [Inv fault reset]

Inversion of clear detect- A DAN G E R

ed fault (see also input

function 10 page 101) UNINTENDED EQUIPMENT OPERATION
This configuration enables to reset the drive. Check this action will not endanger per-
sonnel or equipment in any way
Failure to follow these instructions will result in death or serious injury.

OFF to ON transition clears a detected fault (if cause of detected fault has been cleared)

56 | [Run, FW] OFF: drive motor output disabled, motor coasts to stop
Combination of run per- ON: Motor runs forward
missive and run forward
command (2-wire control
only)

57 | [Run, RV] OFF: drive motor output disabled, motor coasts to stop
Combination of run per- ON: Motor runs reverse
missive and run reverse
command (2-wire control
only)

61 | [l limit 1/2] OFF: Current limit level 1 [Motor Current Limit] (F 5 /) selected
Current limit level selec- ON: Current limit level 2 [Mot. 2 current limit] (F /& 5) selected
tion

62 | [RY on] OFF: Normal real-time relay operation
Holding of RYA-RYC ON: RYA-RYC is held on once activated
relay output

64 | [Cancel HMI cmd] OFF: Last graphic display option command cancelled
Cancellation of last ON: Last graphic display option command retained
graphic display option
command

65 | [PID integral] OFF: No action
Clear PID integral value ON: PID integral value held at zero

66 | [Run-fw-sp1] OFF: drive motor output disabled, motor coasts to stop
Combination of run per- ON: Motor runs forward at speed setby 5 - /, preset speed 1
missive, run forward com-
mand, and preset speed 1
command

67 | [Run-rev-sp1] OFF: drive motor output disabled, motor coasts to stop
Combination of run per- ON: Motor runs reverse at speed set by 5~ /, preset speed 1
missive, run reverse com-
mand, and preset speed 1
command

68 | [Run-fw-sp2] OFF: drive motor output disabled, motor coasts to stop
Combination of run per- ON: Motor runs forward at speed set by = ~ =/, preset speed 2
missive, run forward com-
mand, and preset speed 2
command

69 | [Run-rev-sp2] OFF: drive motor output disabled, motor coasts to stop

Combination of run per-
missive, run reverse com-
mand, and preset speed 2
command

ON: Motor runs reverse at speed set by = ~ =/, preset speed 2
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1/0 Control Parameters

Function Action
No. | Description
70 | [Run-fw-sp4] OFF: drive motor output disabled, motor coasts to stop

Combination of run per-
missive, run forward com-
mand, and preset speed 4
command

ON: Motor runs forward at speed set by 5 - 4, preset speed 4

71 | [Run-rev-sp4] OFF: drive motor output disabled, motor coasts to stop
Combination of run per- ON: Motor runs reverse at speed set by = ~ 4, preset speed 4
missive, run reverse com-
mand, and preset speed 4
command
72 | [PID rev] OFF:if F 1 | | =72 and F terminal is OFF, Pl error input = reference - feedback
PID error signal reversed | ON:if F |/ | [ =72 and F terminal is ON, Pl error input = feedback - reference
73 | [Damper feedBack] OFF:if F 1 | forF | IZorF [ |3isnotsetto 73 the damper has no effect.
ON:if F | | lorF | IZorF [ |3=73the damperis ON.

The damper feedback has not effect if not configured to an output.
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I/0 Control Parameters

Logic Input Function Compatibility

O = Compatible

X = Incompatible

+ = Compatible under some conditions
@ = Priority

Function No. / Function 154 | 2 3 5 6-9 |10/55|11/45| 13 | 14 | 15 |46/47| 48 |41-43| 49 | 38 | 39 | 40 |52/53

[No assigned]/ [Inverse Run

1/54 permissive] @ @ @l @ o]0o|l@|O0|O0O|O|]O|O|@|O|O0|O0]X
2 [Forward] + X{ojo|lOoO|X|X]|]O|O|]X|O]O|X]|]O|O]O]|X

3 [Reverse] + + (6] (6] O X X (6] O X (6] (0] X (6] (6] (6] X

5 [Acc / Dec] + | 0| O oj]o|X|Xx|]o|lOoO|X|]O|]O|lO]O|O]| X |O
6~8 [PS1]~[PS3] + | 0| 0] O o|XxX|X|]o|J]o|XxX|]OoO|lO|]O|O|]O|O]|X
10/55 |[Fault reset] / [Inv fault reset]| O (0] O O (0] X O (0] (0] X O (@) (0] O O (0] X
11/45 | [Ext. fault] / [Inv. Ext. fault] + @ @ @ @ @ @ | @ (0] + O @ | @ O O (0] X
13 [DC braking] + | @l @| @ | @ | 0| X @|o|x|ol@|l@|o| o] o] x
14 [PID disable] o} 0] O o o} 0] X X 0] X o 0} 0] O o o} X
15 [Param Edit] cj]o|jojo|jo|jOo|O|]0O]|O oj]o|jo0ojo|O]O]|]O0O]|O
a6/47 | [EXETH faL;;t:L :t][lnv Ext. Th el ele el e el el alo olo|l@|olo] o]l x
48 [Forced local] cjojojojojo|jOo|lO|]O|O0O0]O 0Ojo0o|JO0O|0O0O]|]O]|X
a4zl Sg:'e) ds]pfj.ﬂdear] ololo|/o|o|o|o|o|lo|o|0O]|oO olo|o| o] X
49 [3-wire] + | @/ @/ 0|00 | X | X|O]O|X|O]|O O] O | O] X
38 [Frequency source] (0] (0] O O (0] (0] O O (0] (0] O O (0] (0] O (0] X
39 [Motor switch] cjo|jojojojojo|jo|jOoO|lO|]O|lO|]O|O0O0]O X | O
40 [Mot param. switch] cj]o|oj@|o0j]O0O|jO|]O|]O|O|]O|lO|]O|OC|O|@ o)

52/53 |[Forcedmode]/[Firemode] | @ | @ | @ | O | @ | @ @ | @ @ | O | @ | @ @ | @ @ | O 0}

The following logic input functions are active, regardless of the [Frequency mode sel] (F /77 &) and [Command
mode sel] (L 70 o) setting.

e (1) Run permissive

e (10) Clear detected fault

e (11) External detected 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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1/0 Control Parameters

Relay Output Functions
The two relay outputs (FL and RYA-RYC) can be set to the functions described in the table below.

Function No. / Description

Action

0 [Low speed reach] OFF: output frequency is low speed setting [Low limit frequency] (L L)
Low speed reached ON: output frequency is > low speed setting L L
1 [Inv low spd reach] OFF: output frequency is > low speed setting [Low limit frequency] (L L)
Inversion of low speed reached ON: output frequency is low speed setting L L
2 [High speed reach] OFF: output frequency is < high speed setting [Upper limit freq] (L/ L)
High speed reached ON: output frequency is high speed setting L/ L
3 [Inv Hi spd reach] OFF: output frequency is high speed setting [Upper limit freq] (L/ L)
Inversion of high speed reached ON: output frequency is < high speed setting L/ L
4 [F100 speed reach] OFF: output frequency is < [Freq. 1 reached] (- /[ [I) speed setting
F 100 speed reached (See page ON: output frequency is F [0 [ speed setting
125 for more details on parameter
F 1ono)
5 [Inv F100 sp reach] OFF: output frequency is [Freq. 1 reached] (F /[ [1) speed setting
Inversion of F /[0 [J speed reached ON: output frequency is < F [ [J [J speed setting
6 [Speed reach] OFF: output frequency is commanded speed +/- [Freq.2 bandw.] (F /')
Commended speed reached hysteresis band
ON: output frequency is > commanded speed +/- F [ [J 2 hysteresis band
7 [Inv speed reach] OFF: output frequency is > commanded speed +/- [Freq.2 bandw.]
Inversion of commanded speed (F 1 0¢2) hysteresis band
reached ON: output frequency is commanded speed +/- F /[0 7 hysteresis band
8 [F101 speed reach] OFF: output frequency is [Freq. 2 reached] (F /L !)speed +/- [Freq.2
F 10 | speed reached (See page bandw.] (F /0 ') hysteresis band
125 for more details on parameters ON: output frequency is > F /[ | speed +/- F |[J & hysteresis band
F 10 land F 10c2))
9 [Inv F101 sp reach] OFF: output frequency is > [Freq. 2 reached] (F /[ ) speed +/- [Freq.2
Inversion of F /[0 | speed reached bandw.] (F /0 ') hysteresis band
ON: output frequency is F /[0 | speed +/- F [[JZ hysteresis band
10 | [Drive fault] OFF: No drive detected fault
Fault relay. The drive is not in a fault | ON: drive detected fault
state during auto fault reset attempts.
See also function 36 page 112. A WARN I NG
LOSS OF CONTROL
e When F 130,F 132, F |3 7issetto /0, the output will be active
when the drive will detect a fault.
® The drive status will not be detected if the wiring is damaged for any
reason.
® Do not select / J unless you are sure that your signal will be present
in any case.
Failure to follow these instructions can result in death, serious inju-
ry, or equipment damage.
11 | [No drive fault] OFF: drive detected fault
Inversion of Drive fault function. ON: No drive detected fault
12 | [Overload flt] OFF: Estimated motor torque has NOT been at [Overtorque level]
Overtorque fault (F & I£)level for a time period longer than that set by [Ovtorque det
Overtorque fault detection is active time] (F & IH)
only if parameter F & /5 =1. See ON: Estimated motor torque has been at ~ £ /& level for a time period
page 143 for more detail on an longer than that set by F £ [ 4. drive stopped, displaying J =
overtorque detected fault and
parameters F 5 /5 and F & [H.)
13 | [Inv overload flt] OFF: Estimated motor torque has been at [Overtorque level] (F 5 1 £&)

Inversion of Overload flt function

level for a time period longer than that set by [Ovtorque det time]

(F E IH).drive stopped, displaying [J £

ON: Estimated motor torque has NOT been at ~ & /& level for a time
period longer than that setby F &5 /&
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I/0 Control Parameters

Function No. / Description

Action

14 | [Drive running]
Run relay

OFF: drive is not powering the motor
ON: drive is powering the motor, accelerating, decelerating, at constant
speed, or DC braking

15 | [Drive no run]
Inversion of Drive no run function

OFF: drive is powering the motor, accelerating, decelerating, at constant
speed, or DC braking
ON: drive is not powering the motor

16 | [Motor overload]

Motor overload alarm detection is only
active if parameter [J L 7 is set to
either 0, 1, 4, or 5. See page 146 for
more detail on motor overload
protection settings.

OFF: motor thermal state is < 50% of motor overload detected fault level
ON: motor thermal state is 50% of motor overload detected fault level

17 | [Inv mot. overload]
Inversion of Motor overload function

OFF: motor thermal state is 50% of motor overload detected fault level
ON: motor thermal state is < 50% of motor overload detected fault level

20 | [Torque alarm]

Overtorque alarm detection is active
only if parameter ¥ 5 /5 = 0. See
page 143 for more detail on the over-
torque alarm and parameters [Over-
torque level] (F & /&), [Overtorque
band] (F & 149).

OFF: Estimated motor torque is < 70% of F & /& level minus F & |59
hysteresis band

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

21 | [Inv torque alarm]
Inversion of Torque alarm function

OFF: Estimated motor torque is 70% of [Overtorque level] (F & /&) level
ON: Estimated motor torque is < 70% of F £ /5 level minus
[Overtorque band] (F & ! 9) hysteresis band

22 | [Gen. alarm]
General alarm

OFF: No detected fault condition from the sources listed below exists
ON: A detected fault has been issued by one of the following sources:

» Overtorque detected fault (output functions 12 and 13)

» Motor overload (output functions 16 and 17)

» Overtorque detected fault (output functions 20 and 21)

» Load detection loss (output functions 24 and 25)

» Run time (output functions 42 and 43)

» Undervoltage (output functions 54 and 55)

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

» Power loss (see for more detail on parameter F 7 [ )

» Overcurrent — motor current limit level (parameter F 5 I 1)

» Overvoltage — DC bus voltage overvoltage stall level (parameter

FEFE)
» Drive overheating

23 | [Inv gen. alarm]
Inversion of General alarm function

OFF: A detected fault has been issued by one of the following sources:
» Overtorque detected fault (output functions 12 and 13)
» Motor overload (output functions 16 and 17)
» Overtorque detection loss (output functions 20 and 21)
« Failure of load detection (output functions 24 and 25)
* Run time (output functions 42 and 43)
» Undervoltage (output functions 54 and 55)
* Drive in sleep mode (see for more detail on parameter ~ 7 5 £)
» Power loss (see for more detail on parameter F 31 2)
» Overcurrent — motor current limit level (parameter F 5 0 1)
» Overvoltage — DC bus voltage overvoltage stall level (parameter
FEFE)
* drive overheating
ON: No alarm condition from the sources listed above exists

24 | [Underload detect.]
(See page 141 for more detail on pa-
rameters F 5059 — F 5 /2 and the
underload function.)

OFF: Motor current is greater than F & | / level + F £ [1 9 hysteresis band
ON: Motor current is less than F £ | | level for the time setby F & /2

25 | [Inv underl. det.]
Inversion of Underload detect. func-
tion

OFF: Motor current is less than F

E I I level for the time setby F £ |~
ON: Motor current is greater than F £ |

I level + F £ [1 59 hysteresis band
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Function No. / Description

Action

26 | [Manu reset flt.] OFF: None of the detected fault conditions listed below exist
Non-autoresettable detected fault ON: One (or more) of the following detected fault conditions exists and has
stopped the drive:
* £ — external detected fault
* £ - I/ H —VIA analog input signal detected fault
* £ - |9 —main control board CPU communication
* E - 2 [ — excessive torque boost
* £ -2 | —main control board CPU detected fault 2
* EEF | —main control board EEPROM detected fault 1
* E E F 2 —main control board EEPROM detected fault 2
e E E F 7 —main control board EEPROM detected fault 3
* E F £ —ground detected fault
* E F H O - output phase detected fault detection
* EFH | —input phase detected fault detection
* Er r | —speedreference
* £~ r 2 —main control board RAM
* £~ r 3 —main control board ROM
* Er r 4 —main control board CPU detected fault 1
* Er~ r 5 —serial communication control
e Er~ r 7 —motor current sensor
* Er r B - serial communication network
* E r r 9 —graphic display option communication interruption
* £k n | —auto-tuning
* EE Y F —drive ratings
» [ A - short-circuit detected in drive output inverter stage
during motor startup
* [JL L —short-circuit detected in motor or output wiring during
motor startup

» [IH 2 - external overheating
* [JE - overtorque
e [/ = —underload
* [IF | -Undervoltage

27 | [Inv manu reset flt.] OFF: One (or more) of the following fault conditions exists and has stopped

Inversion of Manu reset flt. function | the drive:

* £ — external detected fault
* E - | H —VIA analog input signal
* £ - |9 —main control board CPU communication

.
mmmmmmmmmmmmmmmmm
[

.
m
m

e Or

during motor startup

r
¢ UL

motor startup

* OH

o
Ty
e UUF

ON: None

- £ [0 — excessive torque boost

= 2 — main control board EEPROM detected fault 2

F 4 F —drive ratings

F — overtorque

U

| — main control board CPU detected fault 2
| — main control board EEPROM detected fault 1

o n

o

F' 3 — main control board EEPROM detected fault 3
£ — ground fault

H [0 — output phase loss detection

H | —input phase loss detection

— speed reference

— main control board RAM

— main control board ROM

— main control board CPU detected fault 1

~ 5 — serial communication control

~ 1 —motor current sensor

~ B — serial communication network

~ 5 — graphic display option communication interruption
rn | —auto-tuning

w oo -

£

A — short-circuit detected in drive output inverter stage
L — short-circuit detected in motor or output wiring during
£ - external overheating

— underload
I - Undervoltage

of the detected fault conditions listed above exist
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Function No. / Description

Action

28 | [Auto-reset fault]
Auto-clear detected fault

Note: Relay activates when
maximum number of autoclear set
by [Number auto reset] (F 70 7)
page 135 is reached.

OFF: None of the detected fault conditions listed below exist

ON: One (or more) of the following detected fault conditions exists:
* F d | —damper detected fault 1 (closed damper)
* F d & —damper detected fault 2 (opened damper)

» [JL |- overcurrent during acceleration

» [JL & — overcurrent during deceleration

* [JL[ 3 —overcurrent during constant speed

e [JL |F —Short circuit or ground detected fault during

acceleration

* [JL & F — Short circuit or ground detected fault during
deceleration

e [J[ 3 F — Short circuit or ground detected fault during constant

speed
» [1H — drive overheating
e [JL | —drive overload

* [L 2 — motor overload

» [JF | - overvoltage during acceleration

« [IF £ — overvoltage during deceleration

* [JF 3 — overvoltage during constant speed

29 | [Inv auto-reset flt]
Inversion of Auto-reset fault function

Note: Relay deactivates when
maximum number of autoclear set
by [Number auto reset] (F 70 7)
page 135 is reached.

OFF: One (or more) of the following detected fault conditions exists:
* F d | —damper detected fault 1 (closed damper)
* F d £ —damper detected fault 2 (opened damper)

« [JL |- overcurrent during acceleration
* [JL[ & —overcurrent during deceleration
» [J[ 3 - overcurrent during constant speed

* [OLC |F —Short circuit or ground detected fault during
acceleration

* [ & F — Short circuit or ground detected fault during
deceleration

» [JL 3 F — Short circuit or ground detected fault during constant
speed

* [JH —drive overheating

* [OL |- drive overload

* [L 2 — motor overload

« [JF | - overvoltage during acceleration

* [JF & —overvoltage during deceleration

» [1F 3 — overvoltage during constant speed

ON: None of the detected fault conditions listed above exist

30 | [Drive rdy 1]
drive ready condition 1

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

31 | [Inv drive rdy 1]
Inversion of Drive rdy 1 function

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

32 | [Drive rdy 2]
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 | [Invdrive rdy 2]
Inversion of Drive rdy 2 function

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

34 | [VIB ref source]
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 | [Inv VIB ref source]
Inversion of VIB ref source function

OFF: analog input terminal VIB is the active speed reference source
ON: VIB is NOT the active speed reference source
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Function No. / Description Action
36 | [Faultrelay]
(The drive is not in a fault state during A WARN I N
auto clear detected fault attempts. G
See also function 10 page 108) LOSS OF CONTROL
® When rF 130,F 132, F 13 7issetto 75, the output will be active
when the drive will detect a fault.
® The drive status will not be detected if the wiring is damaged for any
reason.
® Do not select 75 unless you are sure that your signal will be present
in any case.
Failure to follow these instructions can result in death, serious inju-
ry, or equipment damage.
OFF: No drive detected fault
ON: drive detected fault.
Relay activates when a clearable fault occurs and the drive attempts to re-
start. Relay deactivates when drive is restarting.
37 | [Inv fault relay] OFF: drive detected fault
Inversion of Fault relay function 36 ON: No drive detected fault
Relay deactivates when a clearable fault occurs and the drive attempts to
restart. Relay activates when drive is restarting.
38 | [Ser. datarelay FL] OFF: Serial communication word ¥ A 5 [0 bit0=0
Serial communication data ON: Serial communication word ¥ A 5 [J bit0 =1
39 | [Inv ser. dat rel. FL] OFF: Serial communication word F A 5 {7 bit0 =1
Inversion of ser. dat rel. FL function ON: Serial communication word F A 5 [J bit0 =0
40 | [Ser. data relay RY] OFF: Serial communication word ¥ A 5 [J bit1=0
Serial communication data ON: Serial communication word F A 5 [J bit 1 =1
41 | [Inv ser. dat rel RY] OFF: Serial communication word F A 5 {7 bit1 =1
Inversion of ser. dat rel. RY function ON: Serial communication word F A 5 [J bit1=0
42 | [Drive run time al] OFF: Runtimeis < F £ & | time setting
Drive operational run time alarm ON: Run timeis F 5 £ [ time setting
(see page 130 for more detail on
parameter F 52 /).
43 | [Inv.drive runtime al] Inversion of Drive | OFF: Run timeis F £ 2 | time setting
run time al function ON: Run timeis < F 5 & | time setting
44 | [Drive serv. alarm] OFF: drive maintenance detected fault not active
Drive service alarm (see page 144 | ON: drive maintenance detected fault active
for more detail on parameter
FE34).
45 | [Inv. drive serv. alarm] Inversion of OFF: drive maintenance detected fault active
Drive serv. alarm function ON: drive maintenance detected fault not active
48 | [LI F state] OFF: Logic input F is not active
Logic input F state ON: Logic input F is active
49 | [Inv. LI F state] Inversion of LI F state | OFF: Logic input F is active
function ON: Logic input F is not active
50 | [LIR state] OFF: Logic input R is not active
Logic input R state ON: Logic input R is active
51 | [Inv. LI R state] Inversion of LI R state | OFF: Logic input R is active
function ON: Logic input R is not active
52 | [Speed ref = VIA] OFF: Speed reference from the source identified by
Drive speed reference equals VIA sig- | [Frequency mode sel] (F /71 ) or the source identified by
nal [Remote spd ref 2] (F 2 0 7) = VIA signal
ON: Speed reference from the source identified by F /7 o or the source
identified by F = [0 7 = VIA signal
53 | [Inv. speed ref = VIA] Inversion of OFF: Speed reference from the source identified by

Speed ref = VIA function

[Frequency mode sel] (F /71 ) or the source identified by

[Remote spd ref 2] (F 2 0 7) = VIA signal

ON: Speed reference from the source identified by F /7] o or the source
identified by F 2 0 7 = VIA signal
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Function No. / Description

Action

54 | [Undervolt. alarm]
Undervoltage alarm

OFF: Undervoltage detected fault is not active
ON: Undervoltage detected fault is active

55 | [Inv. undervolt. alarm] Inversion of Un-
dervolt. al. function

OFF: Undervoltage detected fault is active
ON: Undervoltage detected fault is not active

56 | [Loc/remote]
Local/remote switching

OFF: drive is in remote mode
ON: drive is in local mode

57 | [Inv. loc/remote] Inversion of Loc / re-
mote function

OFF: drive is in local mode
ON: drive is in remote mode

58 | [PTC alarm]
PTC thermal alarm

OFF: Motor temperature as indicated by PTC thermal probes is < 60% of
the detected fault level

ON: Motor temperature as indicated by PTC thermal probes is 60% of the
detected fault level

59 | [Inv. PTC alarm] Inversion of PTC
alarm function

OFF: Motor temperature as indicated by PTC thermal probes is 60% of the
detected fault level
ON: Motor temperature as indicated by PTC thermal probes is < 60% of the
detected fault level

60 | [Speed ref = VIB]
Drive speed reference equals VIB sig-

OFF: Speed reference from the source identified by
[Frequency mode sel] (F 7 o) or the source identified [Remote spd ref 2]

Speed ref = VIB function

nal (F 20 7) #VIBsignal
ON: Speed reference from source identified by F /77 = or the source iden-
tified F 2 0 7 = VIB signal
61 | [Inv. speed ref = VIB] Inversion of OFF: Speed reference from source identified by

[Frequency mode sel] (F 1 d) or the source identified [Remote spd ref 2]
(F 20 7)=VIB signal

ON: Speed reference from the source identified by F /70 o or the source
identified F~ =& [0 7 # VIB signal

62 | [VIA detection]
Analog VIA detection

ON: The value of VIA is equal to or higher than F
OFF: The value of VIA is equal to or lower than

T
o
9
.

4
™

63 | [Inv. VIA detection] Inversion of VIA
detection function

ON: The value of VIA is equal to or lower than F /| -
OFF: The value of VIA is equal to or higherthan F 60+ F |5 |

64 | [VIB detection]
Analog VIB detection

ON: The value of VIB is equal to or higherthan F /52 + F | &
OFF: The value of VIB is equal to or lowerthan F /62 -F |63

65 | [Inv. VIB detection] Inversion of VIB
detection function

ON: The value of VIB is equal to or lower than F |
OFF: The value of VIB is equal to or higher than F

66 | [Freq. reach hyst]
Set frequency attainment signal with
hysteresis

ON: The ouptput frequency is equal to or higherthan F 1[0 |+ F 102
OFF: The ouptput frequency is equal to or lower than < / F
(See page 125 for more detail on parameters F /[0 /and F [[Z.)

67 | [Inv. freq. reach hyst] Inversion of
Freq. reach hyst function

ON: The ouptput frequency is equal to or lowerthan F 10 |- F [0Z2
OFF: The ouptput frequency is equal to or higher than F /[J F il
(See page 125 for more detail on parameters F /0 /and F [02.)

68 | [Damper]
Damper control

ON: The damper is ON.
OFF: The damper is OFF (see page 127)

69 | [Inv. damper] Inversion of Damper
function

ON: The damper is OFF.
OFF: The damper is ON (see page 127)

70 | [DisOil Inj PL] Disable oil injection in
high speed positive logic

Positive logic

71 | [DisOil Inj NL] Disable oil injection in
high speed negative logic

Negative logic

Relay output is ON

254 | [Relay OFF] OFF
Relay output is OFF
255 | [Relay ON] ON
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Analog Input Functions
Two analog inputs are supplied with the ATV212 drive. The terminals are designated VIA and VIB.

Analog Input VIA

Analog Input VIB

General

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 1) is selected by setting SW100 on the main control board.
For information on wiring, consult the ATV212 Installation manual.
The slope and bias of the input signal are adjusted with parameters F & [0 |-/
For more information, see page 116.
VIA is configured as the speed reference input in the following macro-configurations:

- Run permissive

- 3-wire

-4-20 mA.
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 111 and consult “I/O Control Parameters” on page 100.
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 [Frequency mode sel] (F /710 =) or [Remote spd ref 2] (F 20 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 108. Also, consult “I/O
Control Parameters” on page 100 and review information about parameter ~ /5 7 on page 126.
The drive can enter a detected 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 141 and code £ - /A on page 180.
VIA can serve as an analog or a logic input, depending on setting of parameter ~ /7 5 (set to 0 for analog
input). Analog input is the factory setting. See page 100 for more information about parameter ~ /1 5.

T
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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 - £ 45 and F £ 4 5 on page 122.
Adjust the slope and bias of the input signal with parameters ~ & /0 -F 2 /dand F4 77 -F 4 73.For
more information, see page 116.

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 112 and consult “I/O Control Parameters” on page 100.

Relay output functions 60 and 61 can be used to signal the results of a comparison between the signal at VIB
and the speed reference commanded by [Frequency mode sel] (F /7171 ) or [Remote spd ref 2] (F &0 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 108. Also, consult “I/O
Control Parameters” on page 100 and review information about parameter ~F /£ 7 on page 126.

The selection of VIA or VIB as the speed reference input in remote mode is made through parameters
[Frequency mode sel] (F /10 o) and [Remote spd ref 2] (F 2 0 7). F I10 d is the primary speed reference
source, while F & [J 7 is the secondary source. Switching between the two is determined by the setting of
parameter [Auto/man speed ref] F & [J [1. For more information, see page 118.

Analog output terminal FM can be configured to provide a signal in proportion to the VIA or VIB signal levels.
See parameter F /15 L, selections 13 and 14, on page 118.

When PID control is enabled, VIA or VIB can serve as the setpoint input. Either VIA or VIB needs to be
selected as the feedback input. See page 120 for more information on parameter F 7 5 [ and PID control.
Information can be transferred between the serial communication network and the analog inputs via read and
write functions F 5 70, FE 7 I,and F A 75-F B 74. For more information, see pages 150 to 151.
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I/0 Control Parameters

Analog Output Functions

One analog output is supplied with the ATV212 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.

e When switch SW101 is set to V (voltage), FM outputs a 0—10 Vdc signal at 1 mA.
e When switch SW101 is set to | (current), FM outputs a 0—20 mA signal up to 24 Vdc. For detail on proper
wiring, consult the ATV212 Installation manual.

The drive value represented by the FM analog output signal is determined by the setting of parameter

[AO funct. selection] (F /15 L ) (see page 118).

Calibrating the FM signal output to provide full scale deflection on an analog meter is achieved by adjusting
parameter [AO scaling] (F /7) (see page 118).

The slope and bias of the FM analog output signal can be adjusted using parameters ~ £ 5 /and F 5 59 2. For
more information, see page 119.
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Analog Input Adjustments

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 £ ~ ~ |/
detected fault.

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

Output Frequency Hz }
Feod

Feoe

» Speed Reference %

Feol FZ203 20mA
18rV
A further refinement of the bias and slope of the analog input signals can be made with parameters F 4 70 —
F4Y74.
Code Name / Description Adjustment range | Factory setting
FZ20O I [VIA ref point 1] VIA speed reference level 1 0to 100% 0%
FZO2 [VIA freq. point 1] VIA output frequency level 1 ’ 0.0 to 200.0 Hz ’ 0.0 Hz
FZ203 [VIA ref point 2] VIA speed reference level 2 ‘ 0to 100% ‘ 100%
FZ2O4 [VIA freq. point 2] VIA output frequency level 2 ‘ 0.0 to 200.0 Hz ‘ 50.0 Hz
F IBEO [VIA rel thresh. logic] Threshold logic for relay link to VIA ’ 0 to 100% ’ 0%
F IE | [VIA threshold hyst.]  Hysteresis threshold for logic relay link to VIA ‘ 0 to 20% ‘ 3%
FZ IO [VIB ref. point 1] VIB speed reference level 1 ‘ 0to 100% ‘ 0%
FZ2 Il [VIB freq. point 1] VIB output frequency level 1 ’ 0.0 t0 200.0 Hz ’ 0.0 Hz
FZ IlZ2 [VIB ref. point 2] VIB speed reference level 2 ‘ 0 to 100% ‘ 100%
F2 I3 [VIB freq. point 2] VIB output frequency level 2 ‘ 0.0 to 200.0 Hz ‘ 50.0 Hz
F IEBZ [VIB rel thresh. logic] Threshold logic for relay link to VIB ’ 0 to 100% ’ 0%
F IB 3 [VIB threshold hyst.]  Hysteresis threshold for logic relay link to VIB ‘ 0to 20% ‘ 3%
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Code Name / Description Adjustment range | Factory setting
F410 [VIA bias] VIA analog input bias 0 to 255 128
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 these instructions will result in death or serious injury.
FY7 1 |[VIAgain] VIA analog input gain \ 0 to 255 \ 148
F41¢2 [VIB bias] VIB analog input bias ‘ 0 to 255 ‘ 128
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 these instructions will result in death or serious injury.
F4713 |[VIBgain] VIB analog input gain | 010255 | 148

Output frequency Hz |

Maximum frequency Smaller

]
i
E Default Setting
FYI0 FY12 — ;
]
!
Smaller i
0 %
0% 100%
ov 10 Vdc
0(4) mA 20 mAdc

Speed Reference Signal (VIA, VIB Input Value)

Parameters [VIA bias] (~ 4 717) and [VIB bias] (F 4 7 ') are factory set so that a minimal signal needs to be
applied to VIA or VIB before the drive starts the motor.

e To increase the signal level required to start the motor, decrease the input bias level.
e 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 these instructions will result in death or serious injury.

Parameters [VIA gain] (F 4 7 /)and [VIB 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.

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

e To increase 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.
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Code Name / Description Factory setting
FZO00O [Auto/man speed ref]  Auto/Manual Speed Reference Switching 0
[Enable]
[Disable]
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 need to assign a logic input to function 38, Auto/Man speed ref.
When the assigned logic input is off, the drive will follow the speed reference source defined by parameter [Frequency mode sel]
(F Mod) (see page 87).
When the assigned logic input is on, the drive will follow the speed reference source defined by parameter [Remote spd ref 2]
(F 20 7)(see page 88).
When parameter F 2 [J [J is set to 1, the drive will follow the F /7] o speed reference source when it is operating above 1 Hz.
Below 1 Hz, it will follow the F & [J 7 speed reference source.
FIsL [AO funct. selection]  Analog Output Function Selection 0
Value Function Maximum Signal
o [Motor frequency]: Output frequency [Max frequency] (F H)
/ [Motor current]: Output current 150 % of [Motor current]
I [Speed ref]: Speed reference [Max frequency] (F H)
El [DC bus U]: DC bus voltage 150 % of [DC bus U]
4 [Motor U]: Output motor voltage 150 % of [Motor U]
5 [Input power]: Input power 185 % of [Input power]
B [Output power]: Output power 185 % of [Output power]
1 [motor torque]: Estimated motor torque 250 % of rated motor torque
Iz} [Torque I]: Motor torque current Current at 250 % of rated motor torque
g9 [Motor thermal]: Motor thermal state 100 % of motor’s rating
o [Drive thermal]: drive thermal state 100 %
I I | [Do not use]: DO NOT USE -
[Internal reference]: Internal speed
e reference (after PID) [Max frequency] (¥ H)
I3 | [VIA]: VIA input value Maximum input value
I'4 | [VIB]: VIB input value Maximum input value
[Fixed 100%]: Fixed output — 100% signal
15 . -
(Selection 1 — output current)
[Fixed 50%]: Fixed output — 50% signal
B ) -
(Selection 1 — output current)
[Fixed 100%]: Fixed output — 100% signal
I'7 | (Selections 0, 2, 3,4,5,6,7, -
8, 9,10, 12, 13, 14, 18)
I8 | [Com data]: Serial communication data FAS 1=1000
19 [Do not use]: DO NOT USE -
Fn [AO scaling] Analog Output Scaling -

Parameter F 7 is used to match the FM terminal output signal with the input requirements of the attached panel meter by adjust-
ing the slope and bias of the analog output signal. Before adjusting F /7, set [AO funct. selection] (F /75 L )to either /5 or | 7.

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 embedded display terminal. The drive will flash between F /7 and the adjusted value, indicating that the
adjustment has been saved.
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Code Name / Description Adjustment range E:;tory set-
FES | [AO slope] Analog Output Slope - 1
0 | [Negative slope]
I | [Positive slope]
FESZ [Analog output bias] ‘ 0 to 100% ‘ 0%
Refer to the diagram below for examples of adjusting parameters [AO scaling] (~ /1), [AO slope] (F 59 I),and F £ 5 2.
[FE9 I=I,FE92=0
(mA) &
20 -mmmmmmmmmmmmm o
I
5 !
5 |
(@] 1
Z ) |
3 \H‘I !
0 L o il -
0 100% A 0 100%
F 15 L signal value F 15 L signal value
[FES I=0,F692=/00] [FES I=0,F692=/00]
(mA) & (mA) &
ru I -4- 20 |sg--mmmmmmpmmmmmmS
— _ 1
g ) Fn - Fl !
5 :Large Gain a g :Small Gain E
Fegz| © FESZ| 33 !
= !
= I
o) 4 - eS {
X0 - X N
0 100% 0 100%
F I15 L signal value F 115 L signal value
FESHY [Freq. for AO = 0V] Low frequency when analog output equal 0 V 0 Hz to [Max frequency] | 0 Hz
(FH)
Refer to the diagram below for adjusting parameters F 5 5 4, and [Freq. for AO = 10V] (F 5 9 5).
A A
10V 10V
oV - oV -
FESHY FESS FESS FES9HY
Speed reference Speed reference
Motor frequency Motor frequency
Internal reference (after PID) Internal reference (after PID)
FESS [Freq. for AO = 10V] High frequency when analog output equal 10 V 0 Hz to [Max frequency] | 0 Hz
(FH)
Refer to the diagram above for adjusting parameters [Freq. for AO=0V](F 539 4),and F 55 5.
F 130 [RY Relay Function 1]  RYA-RYC Relay Function 0 to 69, 254, 255 4
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [disable oil injection in high speed positive logic] (70)
For a complete description of the various functions assignable to the RYA-RYC relay, see page 108.
The RYA-RYC relay can have a secondary assignment with programmed selection logic. See parameters
[RY Relay Function 2] (F /3 7)and [RY logic select.] (F / 3 9) on page 124 for more detail.
F IHB [RY delay] Delay for RYA-RYC Relay 0.0t060.0s 0.0s
This parameter introduce a delay on RYA-RYC output signal relay.
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Code Name / Description Adjustment range E:;tory set-

F 132 [FL Relay Function] Function for FL Relay 0 to 69, 254, 255 1
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [Inv F101 sp reach] (9)

For a complete description of the various functions assignable to the FL relay, see page 108.

F I41 [FL Relay delay] Delay for FL Relay ‘ 0.0t060.0s ‘ 00s
This parameter introduce a delay on FL output signal relay.

F3E0 |[PID control enable] \ - \ 0

0 | [No PID]: PID disabled
I | [PID by VIA]: Enabled (feedback source is VIA)
2 | [PID by VIB]: Enabled (feedback source is VIB)
Parameter F 3 5 [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 [Frequency mode sel] (F /10 d) (see page 87).
Parameter [Freq band det range] (F /& 7) can be adjusted to command a drive relay to signal when the PID setpoint and
feedback are in agreement (see page 126).

F3IE~? [PID Prop Gain] PID Proportionnal Gain 0.01 to 100.0% 0.30%
Parameter F 3 5 2 adjusts the proportional gain applied during PID control. The speed change applied to the motor is a correc-
tional 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 F 7 & £ 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 F 7 & 2.

Feedback 4
Amount
Motor Speed Change
Fast Response
(F 3 E 2 =Large Gain)
Slow Response (F 7 £ &= Small Gain)
» Time
F3E 3 [PID Integral Gain] 0.01 to 100.0 0.20

Parameter F 3 5 3 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 £ 3 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 F 7 5 7.

(F 36 3= Small Gain)

¢

TResidual Deviation

Feedback Amount

Motor Speed Change

(F 3E 3 = Large Gain)

» TiMme

The integral gain value can be set to zero by setting a logic input to function 65. For more information, see table on page 101 and
parameters [LI F selection] (F / / ), [LI R selection] (F ! /), [LI RES selection] (F / [ J), page 100, and

[VIA LI selection] (F ! /H), page 100.
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Fact t-
Code Name / Description Adjustment range tii; ory se
F3EB [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 F 7 5 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 5 5.
i
Current Error
Previous
Error -
Feedback
Armount } Motor Speed Change
A
Large Derivative Gain
JKSmaII Derivative Gain
' » Time
F3s5sg [PID ctrl wait time] PID Control Waiting Time ‘ 0to 2400 s ‘ 0
If parameter F 7 5 9 is set to a value greater than 0 seconds, the drive will not immediately enter PID control upon startup. For
the time set by F 7 5 9, the drive will ignore the feedback signal, accelerating the motor to the speed set by the reference input.
This function can be used to help prevent the drive from entering PID control mode before the system approaches the final op-
erating level.
F3BO [PID reverse error] Pl regulator reversal direction correction ‘ ‘ 0
0 | [No]
I | [Yes]
This function is used to reverse the error PI for Water Pump.
If 380 =0orNo, Pl error input = reference - feedback. The motor speed increases when the error is positive.
If ¥ 380 =1orYes, Pl error input = feedback - reference. The motor speed decreases when the error is positive.
FZ56 [Time limit low spd] 0.0t0 600 s 00s
0 | [Disable]: (0.0)

-

[Enable]: (0.01 to 600 seconds)

If parameter F 2 5 & is enabled and if the drive operates continuously at [Low limit frequency] (L L ) (see page 92) for a time
period equal to the setting of F & 5 &, the drive will ramp the motor to a stop. While the motor is stopped, “L 5 £ F” will flash on
the drive embedded display terminal.

When the speed reference to the drive exceeds the low speed level L L +F 35 [, the drive will accelerate the motor to the new
speed reference.

If parameter F 2 5 £ is enabled, drive operation at or below the low speed level is also monitored during startup or during revers-
ing of the motor. See diagram below.

Output
frequency (Hz)
I'}
LL+F 39 //\ /jj/\
Lo
= Time (s)
ON
B _ - - OFF
Run FZSE FZSE FZRE
Command
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Code Name / Description Adjustment range ::;tory set-
F3g | [Stop on LL hyst] Stop on LL hysteresis 0.0 to [Max frequency] | 0.2 Hz
(FH)
Activated if [Time limit low spd] (2 5 &) is not set to [Disable] ()
I5 215l & [PID wake up (thres)] P wake up threshold on Pl error 0.0 to [Max frequency] | 0.0 Hz
(FH
UNINTENDED EQUIPMENT OPERATION
Check that unintended restarts will not endanger personnel or equipment in any way.
Failure to follow these instructions will result in death or serious injury.
Activated if [Time limit low spd] (2 5 5 is not set to [Disable] ()
[F 515 & [PID wake up, feedb] Pl wake up threshold on Pl feedback error 0.0 to [Max frequency] | 0.0 Hz
(FH
UNINTENDED EQUIPMENT OPERATION
Check that unintended restarts will not endanger personnel or equipment in any way.
Failure to follow these instructions will result in death or serious injury.
Activated if [Time limit low spd] (2 5 &) is not set to [Disable] ()
FEHY5 [Mot PTC selection] PTC Motor Thermal Protection Enable - 0
0 | [Disabled]
I | [Enabled fault] (detected fault mode). If F £ 4 5 is setto 1 and the PTC probe exceeds a given, threshold, the drive will trip and
display an [PTC overheating] (ZJ H £') code.
2 | [Enabled alarm] (alarm mode). If F 5 4 5 is set to 2 and the PTC probe exceeds a given, threshold, the drive will signal a de-
tected 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 ATV212 Instal-
lation manual, for wiring details.
FEYHE [PTC resistor value] 100 to 9999 O 3000 Q

Active Logic Function

Two logic input functions can be configured to be active. The logic input functions assigned to parameters [Logic
Funct 1 active] (F /0 A)and [Logic Funct 2 active] (F | | [7) will continuously affect drive operation. See table
beginning on page 101 for a list of available logic input functions.

Code Name / Description Adjustment range | Factory setting
F IOB [Logic Funct 1 active] Active Logic Function 1 0to73 0
F IO [Logic Funct 2 active] Active Logic Function 2 0to73 1

If F 1 100 is not set to 1 (logic function [Run permissive]), a logic input should be assigned to the [Run
permissive] logic function to enable the motor to start.
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Preset Speeds
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 ([Command mode sel] (CMOd) = 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 101. See page 46, for wiring instructions and timing diagram.
Code Name / Description Adjustment range | Factory setting

5r 1 [Preset speed 1] LLtolUL Hz 15 Hz

5r 2 [Preset speed 2] LLtolL Hz ‘ 20 Hz

S 3l [Preset speed 3] LLtolL Hz ‘ 25 Hz

54 [Preset speed 4] LLtolL Hz ’ 30 Hz

5r 5 [Preset speed 5] LLtolL Hz ‘ 35 Hz

5rb [Preset speed 6] LLtolL Hz ‘ 40 Hz

5r 1 [Preset speed 7] LLtolL Hz ’ 45 Hz
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+/- Speed Control Parameters

+/- speed (motorized potentiometer) control is selected by setting parameter [Frequency mode sel] (F /71 ) or
[Remote spd ref 2] (F &[0 7) to 5 (see pages 87 and 88). 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.
Parameters F 7 5 4 — F & & 9 refine the operation of +/- speed control.

The ratio of parameter F 7 £ 5 to parameter ~ 2 5 4 determines the (+) speed command slope:

(+) speed command slope= F 265/ FZEH

The ratio of parameter F 2 £ 7 to parameter ~ 7 5 5 determines the (-) speed command slope.

ny
[np}
T

i

(-) speed command slope = F 26 7/ F

_—

1
For more detail, see page 104.
e . Factory
Code Name / Description Adjustment range .
setting

FZEH [+speed LI resp time] +Speed Logic Input Response Time 0.0t0 10.0s 0.1s
Parameter F & £ 4 sets the maximum on-time of the logic input assigned to
(+) speed, limiting the speed increase, as defined by parameter [+speed freq. step] (F &' 5 5), to only one step. Keeping the logic
input active longer than the time set by parameter F = £ 4 will allow multiple step increases of the speed command.

FZES [+speed freq. step] +Speed Frequency Steps ‘ 0.0 to [Max frequency] (F H) Hz ‘ 0.1 Hz
Parameter F & £ 5 sets the frequency width in Hz of each (+) speed command step.

FZBE [- speed Ll resp time]  -Speed Logic Input Response Time] ‘ 0.0t010.0s ‘ 0.1s
Parameter F 2 £ £ sets the maximum on-time of the logic input assigned to
(-) speed, limiting the speed decrease, as defined by parameter [-speed freq. step] (F &' & 7), to only one step. Keeping the logic
input active longer than the time set by parameter [+speed freq. step] (F £ £ &) will allow multiple step decreases of the speed
command.

FZEB 1 [- speed freq. step] -Speed Frequency Steps ‘ 0.0 to [Max frequency] (F H) Hz | 0.1 Hz
Parameter F 2 £ 7 sets the frequency width in Hz of each (-) speed command step.

FZBH [Init +/- Speed] Initial +/- Speed Command ‘ 0.0 to [Max frequency] (F H) Hz ‘ 0.0 Hz
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 powered up.

FZES [Init +/- Speed memo]  Change of Initial +/- Speed Frequency ‘ - ’ 1

O | [Disable]

! | [Enable]
The setting parameter F 2 & 5 determines whether the value of parameter [Init +/- Speed] (F £ & &) will change every time pow-
er is cycled to the drive. If parameter F 7 £ 5 is set to 1, parameter F 2 5 5 will be set to the last speed command received by
the drive before power was removed.

F 131 [RY Relay Function 2] RYA-RYC Relay Secondary Function ‘ 0to 61, 254, 255 ‘ 255
The RYA-RYC relay can be set to signal a secondary condition. The primary RYA-RYC relay function is set by parameter
[RY Relay Function 1] (F / 3 0) (see page 119). See table beginning on page 108 for a complete description of the primary and
secondary functions that can be assigned to the RYA-RYC relay.

F 1349 [RY logic select.] RYA-RYC Relay Function Logic Selection ‘ - ‘ 0

O | [Function 1and 2]: [RY Relay Function 1] (F / 3 J) (primary) and [RY Relay Function 2] (F /3 7) (secondary)

[Function 1 or 2]: F /30 (primary)or F | 3 7 (secondary)

The RYA-RYC relay can be configured to energize when either:

Both the primary AND secondary conditions are met (true) (F / 35 =0), or
Only one OR the other is met (true) (F /39 =1)
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Fact
Code Name / Description Adjustment range ac.ory
setting
F 10O [Freq. 1 reached] Relay Output — Frequency Level 1 Attained | 0.0 to [Max frequency] (F H) Hz | 0.0 Hz
The frequency set by parameter  /[J[J is the threshold level for relay output functions 4 and 5 (see page 108).
Output Frequency (Hz) j
Commanded
Frequency
F oo
0 '\ w Time (S)
ON
Relay Output Function 4 OFF
Relay Output Function 5 ON
elay Output Function _l I_ OFF
F 101 [Freq. 2 reached] Relay Output — Frequency Level 2 Attained ‘ 0.0 to [Max frequency] (F H) Hz | 0.0 Hz
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 65 Hz.
The frequency set by parameter ~ /0 | +/-the [Freq.2 bandw.] (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 113).
Output Frequency (Hz) &
:
Fio
- o A
0 / » Time (S)
ON
Relay Output Function 8 OFF
Relay Output Function 9 ON
OFF
ON
Relay Output Function 66 OFF
Relay Output Function 67 | ON
| OFF
F IOZ [Freq.2 bandw.] Frequency Attained Detection Band 0.0 to [Max frequency] (F H) Hz | 2.5 Hz
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 0.65 Hz.
Parameter F |0 2 determines the bandwidth around the [Freq.2 reached] (F /1 ) frequency (see diagram above) and the
commanded frequency (see diagram below) driving relay output functions 6 through 9 (see page 108).
Output Frequency (Hz)
'y
+|F1Oo2
Commanded Frequency |
0 » Time (S)
ON
Relay Output Function 6 ——— L OFF
Relay Output Function 7 ON
| | OFF
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Code Name / Description Adjustment range Factory
setting
F IE1 [Freq band det range]  Frequency bandwidth detection range 0.0 to [Max frequency] (F H) Hz | 2.5 Hz

Parameter F /£ 7 determines the bandwidth around the VIA or VIB speed reference (see below) driving relay output functions
52, 53, 60, and 61 (see page 112).

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.
A VIA
+|F IET
[Fnog| or [Feoi]
-|F 1B 1 /
/ » Time (S)
ON
Relay Output Function 52 + 60 OFF
Relay Output Function 53 + 61 ON
OFF

FEO3 [Ext. fault stop Mode]  External detected fault stop mode

O | [Freewheel]: Freewheel stop

[Ramp stop]

£ | [DC braking]: DC injection braking
The setting of parameter F £ [J 7 determines how the drive will stop if a logic input assigned to function 11 or 46 is activated (see

table on pages 101 and 104).

FEOHY [DC brk time ext fit]

_—

External Fault DC braking time 0.0t020.0s 1.0s

If parameter [Ext. fault stop Mode] (F 5 0 7) is set to 2, parameter F 5 0 4 will determine how long DC current will be
injected into the motor while the external fault logic input is active.
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Damper control
This function applies to the ventilation ducts. The aim is to control the opening of the duct (shutter device called
a "damper") when the fan starts up.

Damper opening command

The opening command can be assigned to a relay viathe F | 30 or F | 3 2 parameters to the function
[Damper] 68 or [Inv. damper] 69 page 113. The damper is closed automatically when there is no longer an
opening command.

Damper opening feedback

Opening is controlled by a bit or a logic input that can be assigned viathe F / [ for F | [Zor F | |3
parameters to the function [Damper feedBack] 73 page 106. The corresponding logic input or bit can be
configured via the parameter [Damper fdb type] F 5 A 1.

When there is an inconsistency, the drive goes on a [Damper fault 1] ~ 4 ! if the damper does not open and on
a [Damper fault 2] F o 2 if it does not close.

The parameter [Time open damper] F 5 £ | can be used to delay tripping on an opening fault when a run
command is sent and the parameter [Time close damper] F 5 & 2 delays the closing fault when a stop command
is sent.
‘ Damper
Control Feedback i I
S Re Pt e | Flow of air
Damper Fan
E‘Bﬁéﬁ‘aah‘téa“ - <= -
b . |
amper opening

A
Fan speed 14
I
I
0 / L\
: [ t
A ? AI YI
Run command 1 - : :
I
I l
I I
0
I |
| | | t
A \ | |
| : I
Opening command 1 1 I : '
Rx :
I
0 I
I
t
I
S I
I I I
Open 11 : '
Position of damper : : :
Closed | : |
|
0 —t A — t
A F58|1 F5|82
Damper open contact 1 | ' '
0 t
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Code Name / Description Adjustment range | Factory setting
F5B80 |[Damper fdb type] 0
0 | [No feedback]: No feedback used (Default value)
I | [LIL set]: Logical input and active at level 0 (shunt). When setting F 5 5 [J to 1, first assign logic inputs.
2 | [LIH set]: Logical input and active at level 1 (open). When setting F 5 A [1 to 2, first assign logic inputs.
3 | [Com. LIL set]: Serial link to communication bit selected by [Com channel choice] (F & [J 7) and active at level O (shunt). Please
refer to communcation manual.
4 | [Com. LIH set]: Serial link to communication bit selected by ~ 5 [J 7 and active at level 1 (open). Please refer to communcation
manual.
Setting of F 5 A [ parameter is independent of the type of command mode.
The F 50 7 parameter allows selecting the communication channel used for communication damper feedback
F58 I [Time open Damper] ‘ 0.05 s to 300.00 s ‘ 60.00
Opening fault monitoring time delay. If the damper is not open at the end of the set time, the drive will lock in [Damper fault 1]
F o | detected fault mode. The timer is launch after the run command.
The time delay needs to be greater than the normal opening time of the damper.
F58CZ2 [Time close Damper] ‘ 0.05 s to 300.00 s ‘ 60.00
Closing fault monitoring time delay. If the damper is not close at the end of the set time, the drive will lock in [Damper fault 2]
F o & detected fault mode. The timer is launch when the motor is stopped.
The time delay needs to be greater that the normal closing time of the damper
F583 [Damper flt behavior] ‘ ‘ 1
0 | [No fault]
I | [Freewheel stop]
2 | [Ramp stop]

The F 5 B 7 parameter allows defining the behavior when [Damper fault 1] (F & /) occurs.
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Display Parameters

What's in this Chapter?
This chapter contains the following topics:

Topic Page

Display parameters 130
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Display parameters

Code Name / Description Adjustment range | Factory setting
F110 [Displayed param.] Default graphic display option operational value 0to 10 0
0 | [Motor frequency] Motor operating frequency (Hz or custom display), see [Customized freq val] (F 71 ') on page 131.
| | [Reference] Speed reference (Hz or custom display), see F 7 7 on page 131.
2 | [I Mot] Motor current (% or A), see [Unit value selection] (F 70 /) below.
3 | [Drive rated I] Drive rated current (A)
4 | [Drive therm state] (%)
5 | [Motor power] Output power (kW)
E | [Int speed ref] Internal speed reference (after PID function) (Hz or custom display, see F 70 & on page 131.
7 | [Com data] Serial communication data
B | [Motor speed] Output speed (rpm, see [Motor rated speed] (F 4 | 7) on page 74)
9 | [Com count] Displays the total number of frames received by the communication card since the last power ON
[0 | [Com count norm st.] Displays the total number of valid frames received by the communication card since the last power ON
The setting of parameter [Displayed param.] (F 7 /[7) determines the default display on the drive’s embedded display terminal
upon power up.
Status alarms C, P, L, and H can only be displayed on the graphic display option if [Displayed param.] (F 7 /[J)is setto 0. See
“Run Mode” on page 23 for more information.
F 101 [Unit value selection] Unit value selection - 1
o | [%]
I | [Amp or Volt]
The setting of parameter ~ 71 [ determines how certain values will be displayed on the drive embedded display terminal, either
as a percentage of the drive rating or as a value of amperes or volts as appropriate.
The setting of F 7 | will only affect parameters and display values that can be represented in amperes or volts. This includes
the following parameters:
[Motor thermal prot.] (£ H~)and F [ 7 3: motor rated current
F 25 |: DC braking current level
F IB5and F 5O I: motor current limit
F E | I:underload detection level
Motor rated voltage (parameters . /. and F [ 7 [)are displayed in volts.
F108 [Display ref. resol.] graphic display option Frequency Resolution - 0
O | Disabled - 0.1 Hz steps
[to 255 | See the formula below
Parameter F 71 B works along with parameter [Loc. speed ref. step] (F 70 7) (see page 87) to adjust the incremental steps of
the drive embedded display terminal frequency display.
At its factory setting, parameter F 71 5 is disabled and the embedded display terminal increments or decrements frequency dis-
plays in 0.1 Hz steps.
If parameter F 700 A is set to a value other than 0, then the embedded display terminal frequency display is determined as fol-
lows: embedded display terminal frequency display = Internal speed reference (after PID function)x ¥ 708/ F 70 1
For example, if both £ 700 7 and F 70 A are equal to 1, the embedded display terminal frequency display will increase only in
1 Hz steps.
FEZ | [Run time alarm] 0.0 to 999.9 610.0
(6100 hours)
Parameter F £ 2 | is used in conjunction with a relay output set to functions 42 or 43 (see page 112) to signal that the run time
specified by the setting of ~ 5 & | has accumulated.
0.1 =1 hour, 100 = 1000 hours
F 148 [Power cons. memo] Accumulated power consumption memory - 1
O | [Disable]
| | [Enable]
The setting of parameter F 7 4 A 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 A is set to 0, the memory is cleared. If set to 1, the kWh memory
is retained.
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Code Name / Description Adjustment range | Factory setting

F 1745 |[Power cons. unit] - According to

drive rating (1)
O | [1 kWh]
I | [0.1=1kWh]
2 | [0.01=1kWh]
3 | [0.001 =1 kWh]
The setting of parameter F 74 9 determines the scaling of the kWh display on the embedded display terminal.

Fl1072 [Customized freq val] Customized freq val 0.00 to 200.00 0.00
Parameters F 7027, F 705, and F 705L can be used to customize a speed display on the drive embedded display terminal
to match the application’s operational speed, for example, feet per minute or units per hour.

0.00: Frequency displayed in Hz
0.0 If parameter F 717 Z 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 ~ 71 2. See example below.
1 to 200.0: Conversion factor
E0.0 |wT—> | 1800
F10g=0. 00 Fl102=30.00
EO0x30.00=1800
N 5.0
Fi102=0 00 Fi102=0.10
EOXD.10=6.0
F 103 [Frequency convert.] Frequency free unit conversion selection] ‘ ‘ 0
0 | [All] Frequencies display free unit
| | [PID only] PID frequencies free unit conversion
F 105 [Custom freq. slope] Custom Frequency Display Conversion Slope] - ’ 1
0 | [Negative slope]
| | [Positive slope]
Parameter ¥ 70 5 sets the slope of the custom frequency display conversion. See the diagrams below for examples of the op-
eration of this function.
F108B [Customize unit bias] Custom Frequency Display Conversion Bias ‘ 0.00to F H Hz ‘ 0.00 Hz

Parameter F 7/ £ adds a bias to the custom frequency display conversion process.

T = nn

|F 10 1=, F106=0.00 [F105=/.F 106=20.00
graphic display 4 graphic display A
option option
800 1000
\VF 102
\V F102 200 |2 Y ______|
0

0 Output Frequency 80 (Hz) 0 Output Frequency 80 (Hz)

\F105=0,F 106=A0.00]
graphic display i
option
800

0

0 Output Frequency 80 (HZ)V

(1) See table page 199.
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Detected Fault Management Parameters

10

What's in this Chapter?
This chapter contains the following topics:

Topic Page
Time delay 136
Catch On The Fly (F301) 137
Overtorque Detection 143
Nuisance Overvoltage And Input Phase Detected Fault Avoidance 144
Motor Overload Characteristics 145
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Detected Fault Management Parameters

F4O00 |[Auto-tuning drive] \ ] \ 0

A ADANGER

HAZARD OF ELECTRIC SHOCK OR ARC FLASH

® During auto-tuning, the motor operates at rated current.

® Do not service the motor during auto-tuning.

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

A WARNING

LOSS OF CONTROL

® |tis essential that the following parameters L w, L, F4 5 and F 4 I 7 are correctly configured before starting auto-
tuning.

® \When one or more of these parameters have been changed after auto-tuning has been performed, F 4 00 will return O
and the procedure will have to be repeated.

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

NOTICE

RISK OF DAMAGE TO THE MOTOR

o Conduct auto-tuning only after the motor has been connected and operation completely stopped.

e |f auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may result in abnormal
tuning.

Failure to follow these instructions can result in equipment damage.

Auto tuning enable
0 | [Disabled]

I | [Initialize constant]:
Factory setting of [Auto Torque Boost] (~ 4 [J &) for asynchronous motor.

Factory setting of [Auto Torque Boost] (F 4 [J Z), [Autotune L g-axis] (F 5 /), and [Autotune L g-axis] (F 5 / 7), and
[Motor Rated Voltage] (vlv) for synchronous motor.

2 | [Tun Dyn. 1]:Tune Dynamic, with driving run after the tuning.

Application settings of [Auto Torque Boost] (F 4 [J Z) for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 [J &), [Autotune L g-axis] (F 4 /'), and [Autotune L g-axis] (F
synchronous motor.

W

I 3) for

3 | [Tun Dyn. 2]: Complete tune Dynamic, with driving run after the tuning.
Application settings of [Auto Torque Boost] (+ 4 7 &), [Autotune L g-axis] (F 5 /'), [Autotune L g-axis] (F 5 / ), and
[Motor Rated Voltage] (vlv) for synchronous motor.

4 | [Tun Static 1]: Tune Static, without driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 [J Z) for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 [ 7) , [Autotune L g-axis] (F 5 /'), and [Autotune L g-axis] (F 5 [/ 7) for
synchronous motor.

5 | [Tun Static 2]: Complete tune Static, without driving run after the tuning.
Application settings of [Auto Torque Boost] (+ 4 7 &), [Autotune L g-axis] (F 5 /'), and [Autotune L g-axis] (F 5 / ), and

[Motor Rated Voltage] (viv) for synchronous motor.

Parameter F 4 [J [J is reset to “0” after the auto tuning is performed.
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Code Name / Description Factory setting

F 303 |[Number auto reset] 0

A DANGER

UNINTENDED EQUIPMENT OPERATION

e The automatic restart can only be used on machines or installations which do not pose any danger to either personnel or
equipment.

e [f the automatic restart is activated, the fault relay will only indicate a fault has been detected once the time-out period for the
restart sequence has expired.

® The equipment must be used in compliance with national and regional safety regulations

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

0 | Disabled.
Ito /0 | Number of clear attempts.

Description

The table below lists the detected faults that can be cleared with Auto clear. If parameter F 7 [J 7 is set to a value greater than
0 and one of these detected faults occurs, the drive will attempt to automatically clear the detected fault, allowing it to be re-
started:

Fault detection codes that can be cleared with the automatic restart function after the cause has disappeared

Code Description Code Description

E P E F | External Process Threshold error detected 0 H | Drive overheating
0O HZ | External overheating
oL 1| Drive overload

F 4 1| Damper detected fault 1 (closed damper)

orC 1| Overcurrent during acceleration 0L 2| Motor overload
o rC 2| Overcurrent during deceleration O F 1| Overvoltage during acceleration
orC 3| Overcurrent during constant speed O F 2| Overvoltage during deceleration

Short-circuit or ground detected fault during
acceleration

Short-circuit or ground detected fault during
deceleration

Short-circuit or ground detected fault during
constant speed operation

ac IrP 0P 3| Overvoltage during constant state operation

gcer F 5~ F | Prestart Speed not reached error detected

ogcar 50U E | Permanent magnet motor step-out

Auto clear attempts will continue until the number of attempts set by parameter ~ 37 [J 3 has been exhausted.
If these attempts do not clear the detected fault condition, the drive will stop and a manual clear will be required.

If another type of detected fault occurs during the auto clear process, the drive will stop and a manual clear will
be required.

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

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

During the auto clear process, the drive embedded display terminal alternately displays - £ ~ 4 and the display
value selected by parameter [Displayed param.] (F 7 /), page 130.

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

Inthe case of an [JL [ or [JL 2 overload detected fault, the drive will calculate the cooling time necessary to
clear the detected fault.

In the event of an [J H detected fault, the heatsink temperature probe will indicate when the detected fault can
be cleared.

J

DC bus voltage measurements will indicate whenan [ F I, 0 F 2, or [JF 3 detected fault can be cleared.
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Time delay

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

Clear detected fault attempts

Fault relay action

Drive fault memory

Attempt number

Time delay between detected fault
reset attempt and most recent fault

_

1 second

2 seconds

3 seconds

4 seconds

5 seconds

6 seconds

7 seconds

8 seconds

Ol o N[Ol bl W|DN

9 seconds

-
o

10 seconds

An output relay set to functions 10 and 11 (see table on page 108) will not indicate a detected fault until all clear
attempts have been exhausted.

Output relay functions 28 and 29 can be used to indicate that an auto-resetable detected fault has occurred.

Output relay functions 36 and 37 can be used to signal any kind of drive detected fault, even during auto clear

attempts.

If parameter [Drive fault memory] (F & [J ') is set to 1 and power to the drive is cycled while an auto-resetable
detected fault is active, the auto clear action will be cancelled (see page 138).
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CatchOn The Fly (F 30 1)

F30 | Setto1

F30 | Setto 2

If catch-on-the-fly motor starting is enabled (parameter ~ 3 0 | 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 30 Iis 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 77 / is setto 1 or 3 and:

e There is a brief power loss (the embedded display terminal does not go blank) that results in the drive
removing power from the motor,
e and, there is a continuous run command to the drive (2-wire control)

or3
Inout Voltage

Motor Speed

S~ /]

—

|

Catch-on-the-fly motor starting will be applied if F 7 | is set to 2 or 3 and:

-

ON
OFF

Run Command

e The run permissive (logic input assigned to functions 1 or 54) is removed and restored,
e and, there is a continuous run command to the drive (2-wire control)

or3
Motor Speed
ON
Run Command J OFF
. ON
Run Permissive J ! OFF
If 7 30 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

F3Ool

Lwhy 0O

[Catch on fly]

[Disable]

[Brief power loss] After brief power loss

[Run restored] After run permissive is restored

[Power loss, run] After brief power loss or run permissive is restored
[Each start] During every startup

3(1)

FBE3I~Z

[Mot overload memo]  Motor Overload Memory

[Disabled] Cleared

If parameter F 5 3 ' is set to 0, the drive’s memory of the motor’s thermal state (used for overload calculation) is cleared when-
ever the power is cycled.

[Enabled] Retained

If parameter F 5 3 ' 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 tripped on an Motor Overload detected fault [J L , a cooling time (as calculated by the drive) needs to expire before the
motor can be restarted.

(1) Catch-on-the-fly motor starting after a drive detected fault is active if auto clear is enabled
(parameter [Number auto reset] (F 7 0 J) is not set to 0, see page 135)
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Code

Name / Description Factory setting

FeEOZ

[Drive fault memory] 0

[Cleared]

If parameter F £ [J £ is set to 0 and the drive is powered after a detected fault:

If the cause of the detected fault has been removed, the drive will reset and can be started. Information about the detected fault
just cleared will be transferred to the detected fault history.

If the cause of the detected fault has not been removed, the detected fault will be displayed again but the drive’s memory of the
operational information associated with the detected fault will be transferred to the detected fault history.

Information about the 4th most recent detected fault will be removed from the detected fault history.

[Retained]

If parameter F £ [J £ is set to 1 and the drive is powered after a detected fault:

If the cause of the detected fault has been removed, the drive will reset and can be started. Information about the detected fault
just cleared will be transferred to the detected fault history.

If the cause of the detected fault has not been removed, the original detected fault and all of its operational data will be available
for viewing as the current detected fault in the monitoring mode.

Information about the 4th most recent detected fault will be retained in the detected fault history.

Auto clear will be disabled.

FEOBR

[Input phase loss] Input phase loss detection mode ‘ 1

[Disable]: Disabled

If parameter F £ [J A is set to 0, input phase loss detection is disabled. Loss of one input phase will not cause the drive to trip.
[Enable]: Enabled

If parameter F £ [J B is set to 1, the loss of one input phase will cause an £ F H | detected fault.

[Supply loss behav.] ‘ 0

[Disabled]

If parameter F 7 [J 7' is set to 0 and the drive briefly loses input power, it may not trip but may instead experience a momentary
reduction of motor voltage and/or current and then resume normal operation once nominal input power is restored.

[Do not use]: DO NOT SELECT

[Freewheel]

If parameter F 3 [J 2 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 embedded display terminal will flash 5 £ [ F. The drive can only be restarted by providing a new run com-
mand.

Input Voltage

Motor Speed

[ I

FEZ1

[Undervolt detect.]

[Alarm (0.6U)]: 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 de-
tected fault code on the embedded display terminal, but it will not activate a fault relay. If the supply voltage rises above 60% of
its rated value, the detected fault code on the embedded display terminal will be cleared without a clear action and the drive will
be ready to operate.

[Fault (0.6U)]: 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 trip and will require a
reset action to clear the detected fault before it can be restarted.

[Alarm (0.5U)]: Alarm only (detection level below 50 %)

If parameter F £ 2 7 is set to 2 and the supply voltage drops below 50% of its rated value, the drive will stop and indicate a de-
tected fault code on the embedded display terminal, but it will not activate a fault relay. If the supply voltage rises above 50% of
its rated value, the detected fault code on the embedded display terminal will be cleared without a clear action and the drive will

Undervoltage Fault Operation Mode - 0

be ready to operate.
NOTICE

RISK OF DAMAGE TO DRIVE
When F 52 7= 2, use aline choke.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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F3O0os [Overvoltage fault] Overvoltage protection - 2
d | [Enable]
If parameter ~ 70 5 is set to 0, and the drive detects an impending DC bus overvoltage, it will automatically take one of the fol-
lowing actions:
Increase the deceleration time
Keep the motor at a steady speed
Increase the motor speed
Output &
—
Frequency \
A .
DC Bus Voltage [----------==J«=hgo-—mmmem— [FEo5] - Over-Voltage
detected fault Operation Leve
| | [Disabled]
If parameter < 3 [J 5 is set to 1, the drive will take no action to avoid a DC bus overvoltage.
2 | [Quick deceleration]: Enabled (quick deceleration mode)
If parameter F 3 [J 5 is set to 2, and the drive detects an impending DC bus overvoltage, 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.
3 | [Dyn. deceleration]: Enabled (dynamic quick deceleration mode)
If parameter F 71 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 detected fault level.
When motor speed is being reduced, a DC bus overvoltage can often be caused by regenerated energy being absorbed by the
drive from the load and motor.
FEZE [Overvoltage level] 100 to 150 % of nominal DC | 140%
bus voltage
Parameter F & 7 & 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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Code

Name / Description Factory setting

FEOS

[Output phase loss]  Output phase loss detection Mode 3

A ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH
e If F5E05 = 0, loss of cable is not detected

e If FEO5 = 1or 2, loss of cable is only detected at the startup of the motor
® Check this action will not endanger personnel or equipment in any way

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

Note: If [Mot cont. mode sel.] (Pt) is set to 6 (Permanent Magnet Motor Control Law) and [Output phase loss] (F605) is set to 1,
3, 4 and 5, the output phase loss check is done every time the motor is started.

A ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

If [Mot cont. mode sel.] (Pt) is set to 6 (Permanent Magnet Motor Control Law), output phase loss monitoring, while the motor
is running, is disabled. Phase loss and, by implication, accidental disconnection of cables, are not detected.

Verify that this behavior does not result in unsafe conditions and implement alternative monitoring function if required.
Failure to follow these instructions will result in death or serious injury.

If output phase loss detection is enabled and an output phase loss persists for more than 1 second, the drive will trip and display
the £ F H [0 code.

[Disabled]
If parameter F £ [J 5 is set to 0, output phase loss detection is disabled.
[First start]: At the first start-up,
If parameter F £ 7 5 is set to 1, an output phase loss check is made only during the first motor start-up after power is applied to
the drive.
[Each start]: At every start-up.
If parameter F £ [J 5 is set to 2, an output phase loss check is made every time the motor is started.
[During run]: During operation,
If parameter F~ £ [J 5 is set to 3, continuous output phase loss monitoring is performed while the motor is running.
[Permanent]: At start-up and during operation,
If parameter F £ [J 5 is set to 4, monitoring for an output phase loss is performed at motor start-up and continuously during op-
eration.
[Output contactor]: Load side disconnect mode,
Setting 5 for parameter F £ [ 5 is for applications with a load side disconnect. The drive will automatically restart the motor if the
following are true:
- An all-phase loss 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
t
Ouput contactor t1 2
1
0 t

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

- A valid run command exists.
An output phase loss detection sweep is made as part of the auto-tuning process, regardless of the setting of parameter f
High-speed motors and other special motors may cause nuisance output phase losss.
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Code Name / Description Adjustment range Factory setting
FE IO [Underload det.] Underload / alarm selection - 0
0 | [Alarm]
If parameter ~ £ | [J is set to 0, relay output functions 24 or 25 (see page 141) can be used to signal an underload condition
without the drive faulting.
I | [Fault]
If parameter F £ | [J is set to 1 and the loading level drops below the setting of 5 / / for a period of time longer than that set
by F £ 2, the drive will trip, displaying code L/ L . The fault relay will be set if one has been defined (relay output functions 10 or
11, see page 108). A relay assigned to signal an underloaded condition (functions 24 or 25, see page 109) will also be set.
The drive’s response to an underload condition is set by parameters F 5 09, FE [0, FE | [,and FE 2.
The setting of parameter F £ /[J determines whether an underload condition signals an alarm with an output relay or faults the
drive.
The sum of parameters F 5[0 5 and F & ! | determines the drive loading level that will clear an underload alarm/detected fault.
Parameter F £ /£ determines how long the drive can be under load before an alarm or detected fault is signaled.
See parameters F 5049, FE5 10, FE | and F 5 |2 diagram below for more details.
F & 0= 0 (Alarm Only)
ON
Low Current OFF | |OFF
Signal Output |
]
]
]
]
1
I
1
Outout G % F & |2 oriLess
utpu urren(o)\\ /_\ EE |2
FGEII+FEOY e e
FE I VN \\_// \ prd
Time [Sec]
FB I I [Underload level] Underload Detection Level ‘ 0 to 100% (1) ‘ 0%
Parameter F 5 | | sets the underload detection level.
FEDOY9 [Underload band)] Underload Detection Level Bandwidth ’ 110 20% (2) ‘ 10%
FE IZ [Underload det. time] Underload Detection Time ‘ 0t0255s ‘ 0s
FE& 33 |[Loss of VIA] Loss of VIA Analog Signal ‘ 0 to 100% (3) ‘ 0%
0 | [Disabled] Disabled.
If parameter F £ 7 7 is set to 0, the drive will not monitor for loss of signal at analog input terminal VIA
[to /00 | [Fault detection level]
If parameter F £ 7 7 is set to a value greater than 0 and:
The signal at VIA drops below the detection level selected,
and, the low signal level persists for 300 milliseconds or longer,
the drive will trip and the embedded display terminal will display the code £ - /5.

(1) Percentage of the drive’s current rating. Display can also be in amperes, depending on setting of parameter
[Unit value selection] (F 70 /) (see page 130).
(2) Percentage of [Underload level] (F & | I) setting.

(3) Percentage of maximum VIA signal level
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Code Name / Description Adjustment range Factory setting
FEHHY [4-20 mA loss] Drive behavior on 4-20 event 0
O | [No]: No
| | [Freewheel] Freewheel.
Freewheel stop and alarm.
2 | [Set speed] Fallback speed.
Switch to fallback speed. Maintained as long as the trip cause is present and the run command is not disabled. See parameter
[4-20mA fallback sp] (F & 4 ) for fallback speed.
3 | [Keep speed] Speed maintain.
The drive maintains the speed being applied when the trip occurred, as long as the trip cause is present and the run command is
not disabled.
4 | [Ramp stop] Ramp stop.
FEY49 [4-20mA fallback sp]  Fallback speed ‘ 0.0 to [Max frequency] (F H) ‘ 0.0 Hz
See parameter [4-20 mA loss] (F & 4 H).
FE I3 [Short circuit det.] Output short-circuit detection mode ’ - ‘ 0
0 | [Each time (std)]: Each time a RUN command is given (standard pulse)
I | [One time (std)]: Only one time after power is turned on (standard pulse)
2 | [Each time (short)]: Each time a RUN command is given (short-time pulse)
3 | [One time (short)]: Only one time after power is turned on (short-time pulse)

The setting of parameter ~ 5 | 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.
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Overtorque Detection

The drive’s response to a particular motor torque level is determined by the setting of parameters F 5 /5 —

FE 19,

OFF |0F4

Overtorque
Signal Output

i
1
1
1
1
I
1
1
;
1
Less Than F B Ib

FE IE
FE IBE-FE IS

Torque Current (%)

Time (Sec)
Code Name / Description Adjustment range Factory setting
FE IS [Overtorque det.] Overtorque detected fault/Alarm Selection - 0
[Alarm]
If parameter F £ 3 3 is set to 0, the drive will not monitor for loss of signal at analog input terminal VIA.
[Fault]
If parameter F £ |5 is set to 1 and the drive faults, the overtorque signal output will remain latched on until the detected fault is
cleared.
Depending on the setting of parameter F & /5, the drive can use output relay function 12 or 13 (see table on pages 108) to signal
an overtorque alarm or detected fault (7 £ code).
FE IE [Overtorque level] Overtorque Detection Level 0 to 250 % of nominal | 130%
rated motor torque
The setting of parameter ~ & | & determines the level at which the drive will act upon a motor overtorque condition (see diagrams
above and below).
I i 1 I
]
Overtorque Pre-Alarm OFF ON OFF ON |
Signal Output
i
FB IEx0.7 N a— ——o
FE IEX07-FE I3 ./ \\\5#<(:_
1
Output Frequency
Torque Current (%) level 2
Time (Sec)=
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 ~ 5 /5.
FGE I8 [OvTorque det time] Overtorque Detection Time 0.0to10s 05s
The setting of parameter F £ | A determines how long the drive needs to detect a motor overtorque condition before it signals an
alarm or detected fault (see above diagram).
FE 19 [Overtorque band]  Overtorque Detection Level Bandwidth 0to 100 % of FE I & 10%
level

While the setting of parameter F £ | 5 determines the level at which a motor overtorque alarm or detected fault will be signaled,

the setting of parameter F £ | 9 determines how far the calculated motor torque needs to drop before the alarm or detected fault
is cleared (see above diagram).
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Code

Name / Description Factory setting

FGBE3IHY

O£ whu -

[Amb. temp. alarm] Ambient Temperature For drive Service Alarm 3

[-10 to 10 °C]

[11 to 20 °C]

[21 to 30 °C]

[31 to 40 °C]

[41 to 50 °C]

[51 to 60 °C]

The drive can be programmed to signal a service alarm using output relay functions 44 or 45 (see page 112). The status of the
service alarm can be displayed on the embedded display terminal (see page 21).

At initial start-up, set parameter F £ 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 Detected Fault Avoidance

Parameters F 4 & [to F 4 A 3 can be used to avoid nuisance overvoltage and input phase faults caused by:

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

If nuisance faults occur, increase the value of parameter ~ 4 & /. If increasing the value of ¥ 4 & | over 1000

does not remove nuisance faults, increase the values of parameters ~ 4 5 & and F 4 & 7 as needed.
Code Name / Description Adjustment range | Factory
setting
F 48 I |[In noise comp. filter] Line noise compensation filter 0 to 9999 us O us
F 482 |[In noise Inhibit filter] Line noise Inhibitor filter ‘ 0 to 9999 pis ‘ 442 us
F 4 H8 3 |[Innoise inhibit gain] Line noise Inhibitor gain ‘ 0 to 300 % ‘ 100%
F 484 |[Pwrsupply adj. gain] Power supply adjustment gain ‘ 0.0to20s ‘ 0.0

When the using machine has specific resonance, the following phenomena are happened:

e the machine occurs vibration,
e unusual noise of machine or peripheral.

If these phenomena are occurred, the following parameters should be adjusted:
at first, set [Pwr supply adj. gain] (F 5 5 4) to 0.5,

next, set F 4 A 4 as another value when no effect by setting ¥ 4 5 4 to 0.5,
if [Motor rated freq.] (u L ) =50 Hz, set F 4 & | to the following value 531,

if L L=60Hz, set F 44 [ tothe following value 442.

Note: F 45 ! and F 4 & 7 are invalid when F 4 5 4 has a value excluding 0.0.
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Motor Overload Characteristics

Motor Type

Set 0L Mto O, I, 2, or 7 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]

i
EHA|x01.0 [~
X 0.55
0 » Output Frequency (Hz)

30 Hz

Set L fto 4, 5, &, or 7ifaforced-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]

Iy
[EH-]x01.0
x0.6
0 » Output Frequency (Hz)
6 Hz
Overload Protection
To enable motor overload protection, set 0L /Tto &, /, 4,0r 5.

NOTICE

RISK OF DAMAGE TO THE MOTOR

When [JL ITissetto &, 7, & or 7 motor thermal protection is no longuer provided by the drive. Provide an
alternative means of thermal protection.

Failure to follow these instructions can result in equipment damage.

To disable motor overload protection, set 7L /71 to &, 7, &, or 7. In this case, a separate overload protective
device, external to the ATV212 drive, needs to 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. 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 /1to /, 3, 5,0r 7.

To disable overload stall, set 7L /1 to 1, &, 4, 0or &.
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Code Name / Description Factory setting
aLinmn [Motor overload prot] Motor Overload Characteristics 0
RISK OF DAMAGE TO THE MOTOR
When [JL [Tissetto &, 7, & or 7 motor thermal protection is no longuer provided by the drive. Provide an
alternative means of thermal protection.
Failure to follow these instructions can result in equipment damage.
This parameter value depends on:
- the motor type (self cool or forced cooled),
- and the protection.
Protection
Motor aLnmn D iti Behavi
type Overload | Overload | value escription ehavior
protection stall
enabled disabled o [Std mot. protect.] In case of overload defined by
[Motor thermal prot.] (£ H ~ ) parameter, the
drive trips in [J L & and the letter L is flashing.
enabled enabled | |[Std & stall mot. prot] In case of overload defined by
[Motor thermal prot.] (£ H ~ ) parameter, the
drive reduces automatically the speed and
follows a fallback speed (80 % of Motor rated
frequency L) (1).
Self If the overload remains during the fallback
cooled speed, the drive trips in [J L 2 and the letter L
is flashing.
disabled disabled 2 |[Self cool] -
disabled enabled El [SIf cool stall OV.IOad] In case of overload defined by
[Motor thermal prot.] (£ 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 [/ L .
enabled disabled 4  |[Forced cool prot] In case of overload defined by
[Motor thermal prot.] (£ H ~ ) parameter, the
drive trips in [J L & and the letter L is flashing.
enabled enabled 5 |[Forc cool stall prot] In case of overload defined by
[Motor thermal prot.] (£ H ) parameter, the
drive reduces automatically the speed and
follows a fallback speed (80 % of Motor rated
frequency w L) (1).
Forced If the overload remains during the fallback
cooled speed, the drive trips in [JL & and the letter L
is flashing.
disabled disabled =1 [Forced cool] -
disabled enabled 7 [F cool & stall ov load] In case of overload defined by
[Motor thermal prot.] (£ 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 0L 2.

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

11

What's in this Chapter?
This chapter contains the following topics:

Topic Page
Network communication between the ATV212 drive and a master controller 148
Data structure parameters 150
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Network communication between the ATV212 drive and a master controller

AWARNING

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 (1).

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

(1) For additional information, refer to NEMA ICS 1.1 (latest edition), “Safety Guidelines for the Application, Installation, and Maintenance of Solid
State Control” and to NEMA ICS 7.1 (latest edition), “Safety Standards for Construction and Guide for Selection, Installation and Operation
of Adjustable-Speed Drive Systems.”

Network communication between the ATV212 drive and a master controller is possible through five protocols
selectable through the embedded display terminal:

Modbus® RTU

Metasys® N2

Apogee® P1 FLN

BACnet

LonWorks®

Three types of data exchange are possible:

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

For operation on a network containing multiple drives, each ATV212 drive needs to be assigned a unique
address using parameter ~ 57 2.

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

e Parameters [Command mode sel] (L 77 ) (see page 87) and [Frequency mode sel] (F /11 ) (see page
87) needs to be set correctly:
- Setting L 1 dJ to 2 enables start/stop control of the drive via network communication
- Setting F 17111 & to 4 enables the frequency reference to be controlled by network communication
- Setting either [ /7100 4 to 2 or F /10 d to 4 enables serial communication error detection. The setting of
parameter F H 5 [ determines the drive’s response in case of a loss of communication.

Control of the ATV212 drive can be established by a master controller over a serial communication network
regardless of the setting of L /711 4 or F 7101 d (see diagram on page 50). 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.

Code Name / Description Adjustment Factory
range setting
FEOO |[Mdb RJ45 baud] Modbus RJ45 baud rate - 1
O | [9600 bps]
I | [19200 bps]
FEO | |[Mdb RJ45 parity] Modbus RJ45 parity ’ - ‘ 1
O | [No]: No parity
I | [Even]: Even parity
2 | [0dd]: Odd parity
FEOZ |[Modbus address] ] 0 t0 247 \ 1
This address is used whatever the port used.
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Code Name / Description Adjustment Factory
range setting
FEO3 |[Com.time out] - 3

AWARNING

LOSS OF CONTROL

e If F 51 3 is setto 0, communication control will be inhibited.

e For safety reasons, inhibiting the communication interruption detection should be restricted to the debug phase or to special
applications.

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

0 | Communication error detection disabled
Ito /100 | 1to 100 seconds

FEZ0 |[Mdb network baud]  Modbus network baud rate E E
0 | [9600]
I | [19200]

FAZ | |[Mdb network parity]  Modbus network parity ‘ - ‘ 1

O | [No]: No parity
[Even]: Even parity
[Odd]: Odd parity

LU,

F HZ9 |[Network protocol] Network protocol selection ‘ - ‘ 1

[Mdb RTU]
[Metasys N2]
[Apogee P1]
[BACnet]
[LonWorks]

ncw o

=]

F B Y isenableif F 50 7is setto 1 previously.

Note: On the ATV21, Lonworks configuration corresponded to value /.

FHS | |[Com. fault setting] Communication fault setting - 4

AWARNING

LOSS OF CONTROL

If FE5 Iissetto I, communication control will be inhibited.

For safety reasons, inhibiting the communication interruption detection should be restricted to the debug
phase or to special application.

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

AWARNING

LOSS OF CONTROL

Know and understand the setting of parameter ~ 5 5 /. This parameter controls the behavior of the drive in the event of a
network communication loss. If the value of F 55 [is [, [, 2, or 3, the drive will nottriponan £ - - 4.

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

O | Ramp stp (F/Cmod): Drive ramps to a stop. Serial control is relinquished to the sources defined by [Frequency mode sel] (F /7 d)
and [Command mode sel] (L /70 o). This function is only used with the Lonworks terminal board.

| | [No active]: Last commanded operation continues.
2 | [Ramp stop]: Drive ramps to a stop. Serial control is maintained.
3 | [Freewheel]: Drive removes power from the motor which coasts to a stop. Serial control is maintained.
4 | [Err5 or Err8]: Drive faults with either a communication detected fault £ - ~ 5 or a network detected fault £ - ~ &.
Note: For Modbus connection, only the function 1 is taken into account. The other function make drive tripin E~ -8B or E~r 5.
F B0 7 |[Com channel choice] Communication channel choice - 1

O | [RJ45]: command Modbus via RJ45 port.
| | [Open style]: Modbus, BACnet, Apogee P1, Metasys N2 and Lonworks defined by [Network protocol] F 5 2 9 via open style port.
F 50 7 can only be adjusted while the drive is stopped.
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Data structure parameters
Parameters F A 5 6— F A A [1 define the structure of data transmitted between the drive and the data

communication network

Code

Name / Description

Factory setting

FESE

Do wnocwhy o

[Mot. poles (comm.)] Number of motor poles for communication

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

2

FB 10

OwnmLowh 0

[Block write data 1]

[No select]: No selection

[Command word 1]

[Command word 2]

[Frequency Setpoint]

[Relay command]: Ouput data on the terminal board
[FM command]: Analog output for communication
[Speed Setpoint]

FB 11

muwnowmu_0Q

[Block write data 2]

[No select]: No selection

[Command word 1]

[Command word 2]

[Frequency Setpoint]

[Relay command]: Ouput data on the terminal board
[FM command]: Analog output for communication
[Speed Setpoint]

FB 15

~QuwDhaoDbhwnmcocwh 0D

—_ -

[Block read data 1]

[No select]: No selection

[Status info]

[Freq. out]: Output frequency

[Motor current]: Ouput current

[Ouput volt]: Ouput voltage

[Alarm info]: Alarm information

[PID feedback value]

[Input term. mon]: Input terminal board monitor
[Out term. mon]: Output terminal board monitor
[VIA monitor]: VIA terminal board monitor

[VIB monitor]: VIB terminal board monitor

[Mot speed mon.]: Ouput motor speed monitor

FB B

~QwmoDbhwmocwh 0

—_ -

[Block read data 2]

[No select]: No selection

[Status info]

[Freq. out]: Output frequency

[Motor current]: Ouput current

[Ouput volt]: Ouput voltage

[Alarm info]: Alarm information

[PID feedback value]

[Input term. mon]: Input terminal board monitor
[Out term. mon]: Output terminal board monitor
[VIA monitor]: VIA terminal board monitor

[VIB monitor]: VIB terminal board monitor

[Mot speed mon.]: Ouput motor speed monitor
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Code

Name / Description

Factory setting

FB 11

~QuwDhaOwnmocwh 0

—_ —

[Block read data 3]

[No select]: No selection

[Status info]

[Freq. out]: Output frequency

[Motor current]: Ouput current

[Ouput volt]: Ouput voltage

[Alarm info]: Alarm information

[PID feedback value]

[Input term. mon]: Input terminal board monitor
[Out term. mon]: Output terminal board monitor
[VIA monitor]: VIA terminal board monitor

[VIB monitor]: VIB terminal board monitor

[Mot speed mon.]: Ouput motor speed monitor

0

FB1H

~QuwDhaOwnmocwh 0

—_ —

[Block read data 4]

[No select]: No selection

[Status info]

[Freq. out]: Output frequency

[Motor current]: Ouput current

[Ouput volt]: Ouput voltage

[Alarm info]: Alarm information

[PID feedback value]

[Input term. mon]: Input terminal board monitor
[Out term. mon]: Output terminal board monitor
[VIA monitor]: VIA terminal board monitor

[VIB monitor]: VIB terminal board monitor

[Mot speed mon.]: Ouput motor speed monitor

FEB 1583

~QuwDhaOwnmocwh 0

—_ —

[Block read data 5]

[No select]: No selection

[Status info]

[Freq. out]: Output frequency

[Motor current]: Ouput current

[Ouput volt]: Ouput voltage

[Alarm info]: Alarm information

[PID feedback value]

[Input term. mon]: Input terminal board monitor
[Out term. mon]: Output terminal board monitor
[VIA monitor]: VIA terminal board monitor

[VIB monitor]: VIB terminal board monitor

[Mot speed mon.]: Ouput motor speed monitor

Code

Name / Description

Adjustment | Factory
range setting

FBEBO

[Free ID parameter] Free Notes

The free notes parameter can be used to set a unique value to identify the drive on a network.

0 to 65535 0
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Parameters F 5 90 — F A 9 & should be adjusted only if the corresponding optional equipment has been
installed. See the ATV212 catalog for more detail.
Code Name / Description
FBESO [Network adress]
FBY | [Network baud rate]
FESZ [Network time out]
FHES3 [Instance number H]
FA9HY [Instance number L]
FHASS [Max master]
FHSYE [Max info frames]

When the value of F 5 2 9 parameter is changed, the adjustment range and factory setting of # 5 5 I to

F H 59 E are automatically setted.
Modbus APOGEE FLN P1 METASYS N2 BACNET

Setting Factory Setting Factory Setting Factory set-| Setting Factory

Range setting Range setting Range ting Range setting
FEZ3 - 1 3 3 2 2 4 4
FE30| 0to65535 0 1to0 99 99 1 to 255 1 0to 127 0
FA9 I 0to6 0 1t05 5 1t05 5
Fage 20 to 600 100 20 to 600 100 20 to 600 100
FB93 0to 4194 0 0to 4194 0 0to 4194 0
- 0 to 999 0 0to 999 0 0 to 999 0
FA39s 0to 127 0 0to 127 0 0to 127 127
FBY9E 0to 100 0 0to 100 0 1to 100 1

There are 2 connection port witch support different communication protocol, embedded or using option board.

The two channels could communicate simultaneously with the product, but only one could send the logical or
frequency command to the drive:

e The two channel used for monitoring
e One channel used for command (run order and speed) and the second for monitoring.

The configuration parameters of communication are taking account at next power up of the product.

Description

RJ45
Modbus

Network
Modbus

Network
Apogee P1

Network
Metasys N2

Network
BACnet

Network
LonWorks

FEZ9

Network selection

FBOO

Modbus RJ45 Baud rate

FEDO I

Modbus RJ45 Parity

FBOZ

Modbus address

FED3

Modbus time out

M

FBS |

Com fault behavior

FEZO

Modbus Net Baud rate

FBZ |

Modbus Net Parity

FESO

Network parameter

FBS |

Network parameter

FEI3Z

Network parameter

FBS3

Network parameter

FEIY

Network parameter

FBSS

Network parameter

FEIE

Network parameter

(1) Time out disconnection board, internal default value (3s)
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Start/Stop Control By Speed Reference Level

12

What's in this Chapter?

This chapter contains the following topics:

Topic

Page

Overview

154
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Start/Stop Control By Speed Reference Level

Overview
Use parameters [Freq. pedestal] (F 2 4 /) and [Freq. pedestal hyst.] (F 2 4 &) to enable start/stop control of the
drive based on the speed reference level.
If the drive operates normally and has a run permissive signal, it will start powering the motor as soon as the
speed reference level exceeds the frequency setby F & 4 [+ F 2 4 2 (point B in diagram below). It will remove
power from the motor as soon as the output frequency drops below the level set by F & 4 F 242 (point A
in diagram below).
Output Frequency (Hz)
}
Feai-FeeE]
RN
GEEN R EEEE v A
0, A B 100%= Speed Reference
Code Name / Description Adjustment range Factory
setting
Fa4 | [Freq. pedestal] Operating starting frequency] 0.0 to [Max frequency] (F H) Hz | 0.0 Hz
Fo4HcZ [Freq. pedestal hyst.] Operating starting frequency hysteresis 0.0 to [Max frequency] (F H)Hz | 0.0 Hz
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Droop Control

13

What's in this Chapter?

This chapter contains the following topics:

Topic

Page

Droop control principle
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Droop Control

Droop control principle

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 ~ 7 7 and F 77 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:

e The load current exceeds the level set by parameter F 37 2 3.
e The drive output frequency is between the [Mot start freq.] F & 4 [J (see page 92) and [Max frequency] (F H)
(see page 92).

Output frequency (Hz)

A .
Command frequency: fy Power running

A}

Operation frequency: f4

0 Ficdd T 100%
Torque current (%)

The amount of speed droop allowed (f) can be calculated by this equation:
f=oL(1)x F320x(load current— F 32 3)(2)

Example:

ul =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).

Code Name / Description Adjustment range | Factory setting
F3ZzOo [Load gain] 0 to 100% 0%
F 323 |[Load gain offset] 0 to 100% (3) 10%

(1) Parameter [Motor Rated freq] ( L ) (see page 74). The value entered for . L in this formula should not exceed 100,

regardless of the actual setting of parameter . L .
(2) Speed droop is zero if (load current— F 3 27 7 =0).
3

(

) Percent of the drive’s rated current.
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Functions for Scroll

14

What's in this Chapter?
This chapter contains the following topics:

Topic Page
Driving Scroll (F324) 160
Pre-start Scroll (F325) 170
Std Oiling Cycle (F330) 172
Low Speed Oiling (F334) 173
Scroll Protection (F338) 174
Discharge gas (F349) 175
Crankcase heating (F355) 176
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Functions for Scroll

Scroll sub menu ([SCROLL MENU] (5 ~))

ATV212 have 7 specific functions dedicated to the management of a scroll compressor with variable speed operation
integrated into an HVAC production system. The main purpose of these functions is to help protect the compressor,
the engine, and the system against the risk of mechanical damage inherent to the operating conditions.

Condenser Compressor
B
Expansion (] m ———
valve

N

(©)
OX T
| 0)
n@t T Refrigerant

Evaporator Coolant

o General setting of the motor control of a Scroll compressor:

- [Driving Scroll] (F324) Driving a Scroll Compressor. (See page 160)
When this function is activated, default value of some parameters change (see the table page 159).
This function also allows taking into account the characteristics of the motor for optimum control.

e Scroll Compressor Operating Functions:
- [Pre-start Scroll] (F325) Scroll Compressor Pre-start Management. (See page 170)
On each run order, the variable speed drive ensures that the scroll compressor starts under good conditions.

- [Std QOiling Cycle] (F330) Periodic Oiling Cycle Management. (See page 172)
The variable speed drive manages the lubrication cycle of the Scroll Compressor during normal operation.

- [Low Speed Oiling] (F334) Oiling management for Low Speed Running. (See page 173)
The variable speed drive initiates a cycle of the scroll compressor lubrication after a continuous period of operation
below a threshold speed.

e Scroll compressor and refrigerant loop protection functions:

- [Scroll Protection] (F338) Avoid Overloading or Cavitations Effects. (See page 174)
By monitoring thresholds of current and output frequency, the variable speed drive stops the motor in case of
overcharging or cavitations.

- [Discharge Gas] (F349) Avoid high temperature or high pressure through sensor input. (See page 175)
By monitoring an analog threshold (pressure sensor and temperature on the refrigerant circuit), the drive stops the
motor.

- [Crankcase Heating] (F355) Keep the system warm after motor sopped. (See page 176)
To avoid internal condensation effects, the variable speed drive maintains the temperature of the compressor by
injecting current into the motor. This replaces an external heating system for compressors with built-in motor.
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Activation of functions

[Driving Scroll] (F324) must be set to (1) to activate the 7 specific functions. (See below)
Example: (F325) [Pre-start Scroll] can be set (0) to (1), if F 324 =(0) then F 3 2 5 is deactivated.

Code

Name Adjustment range |Automatic values

F325s

[Pre-start Scroll]

F330

[Std QOiling Cycle]

F33y

[Low Speed Oiling]

F338

F34g

[Discharge Gas]

F355

Al Al alalala

0-
0-
0-
[Scroll Protection] 0-
0-
0-

[Crankcase Heating]

Ol Ol ool o|o

Automatic values of parameters

These parameters will be changed automatically when [Driving Scroll] (F324) changes from [No] (0) to (1) [Yes].

Code Name Factory setting Automatic values

F 3 11 |[Motor direction] 1 [FW only] 1 [FW only]

FPE [Mot cont. mode sel.] 1 [Variable Torque] 3[SVC]

ul [Motor rated freq.] 50 Hz 50 Hz

FEO I |[Motor Current Limit] 110 % 110 %

LL [Low limit frequency] 0.0 Hz 30 Hz

UL [Upper limit freq] 50 Hz 90 HZ

FH [Max frequency] 50 Hz 90 Hz

F40 1 |[Slip Compensation] 50 % 0%

dEL [Deceleration time 1] According to drive rating (1) 09s

ACLC [Acceleration time 1] According to drive rating (1) 09s

F 130 [RY Relay Function 1] |4 [F100 speed reach] 70 [DisOil Inj PL]

F 132 |[FL Relay Function] 11 [No drive fault] 9 [Inv F101 sp reach]
F 101 |[Freq. 2 reached] 0.0 [0.0 HZ] 65 [65 HZ]

F 102 |[Freq.2 bandw.] 2.5[2.5 Hz] 0.65[0.65 Hz]

F I 13 |[LI RES selection] 10 [Fault reset] 54 [Inverse Run permis.]
FZ250 |[DC brake start freq.] 0OHz 0 Hz

F 25 I |[DC braking current] 50 % 10 %

F 30 I |[Catch onfly] 3 [Power loss, run] 0 [Disable]

(1) see table page 199
Note: When (F324) changes from [Yes] (1) to [No] (0), linked parameters values are not changed.
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Driving Scroll (F324)

This section will regroup basics parameters to ensure a good control and performance for the [Driving Scroll] (F324).

A DANGER

UNINTENDED EQUIPMENT OPERATION

Enabling Driving Scroll parameter (F324) will modify the setting of some parameters (see page 159). All previous setting of
these parameters will be lost.

* Modify only these parameters after activation of Driving Scroll parameter (F324).

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

Code Name / Description Adjustment range | Factory setting
F3izgHd [Driving Scroll] Driving a Scroll Compressor - 0
Motor characteristics and control parameters.
O | [No]
I | [Yes]
Automatic values of parameters changes when F 7 2 4 changes from [J to /, see the table page 159
F3ll [Motor direction] - 1 [FW only]
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [FW only] (1).
(1)
Use parameter F 3 | | to permit only forward or reverse operation.
0 | [Fw & Rev.]
| | [Fw only]
2 | [Rev. only]
PE [MOt cont. mode sel.] Motor control mode - 1
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [SVC] (3).
O | [Constant V/Hz]: Constant V/Hz
I'| [Variable Torque]: Variable torque
c | [Cst V/IHz+Boost]: Constant VV/Hz with automatic torque boost
3| [SVC]: Sensorless vector control
“ | [Economy]: Energy saving
5 | [Do not use]: Reserved
E | [PM Control]: Permanent Magnet Motor Control Law
HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH
If [Mot cont. mode sel.] (Pt) is set to (6) (Permanent Magnet Motor Control Law), output phase loss monitoring, while the motor
is running, is disabled. Phase loss and, by implication, accidental disconnection of cables, are not detected.
e Verify that this behavior does not result in unsafe conditions and implement alternative monitoring function if required.
Failure to follow these instructions will result in death or serious injury.
ul u [Motor Rated Voltage] According to drive | According to
rating (2) drive rating (2)
Set parameter L i (vLv) to the motor’s rated voltage as indicated on the motor nameplate.
ATV212eeeM3X: 50...330 V.
ATV212eeeN4: 50...660 V
Note: Drive output voltage cannot be set to exceed the input line voltage level.

o [Yes] (1), some of linked parameters are set to a new value.

(1) When (F324) changes from [No] (0) t
1) to [No] (0), linked parameters value are not changed.

When (F324) changes from [Yes] (
(2) See table page 199
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ul [Motor rated freq.] 25...400 Hz 50.0 Hz
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 50.0 Hz.
Set parameter o L (vL) to the motor’s rated frequency as indicated on the motor nameplate.
Note: It is 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 66.
F4Y 15 [Motor rated current] 0.1t0200.0 A According to
drive rating (2)
Set parameter - 4 /5 to the motor rated current in amperes as indicated on the motor’'s nameplate.
FH 11 [Motor rated speed] 100.0 to 15000 rpm | According to
drive rating (2)
Set parameter ~ 4 | 7 to the motor rated speed in rpm as indicated on the motor's nameplate.
FeO I [Motor Current Limit] 10 to 110% of the | 110%
drive’s output cur-
rent rating
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 110%.
RISK OF DAMAGE TO THE MOTOR AND THE DRIVE
® Check that the motor will withstand this current.
® Check that the profile mission complies with the derating curve given in the installation manual
Failure to follow this instruction can result in equipment damage.
Parameter F £ [J | 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 on the embedded software terminal, ex:
If parameter [Unit value selection] (F 71 /)is setto 1 (see page 130), parameter F £ [J | will be adjusted in amperes. If param-
eter F 70 I is setto O, parameter 5 [J ! will be adjusted as a percentage of the drive’s output rated current as listed on its
nameplate.
The setting of parameter [Switch. freq. level] (F 7 0 J) (see page 95) does not change the drive’s rated current for the sake of
this calculation.
Do not set parameter F 5 [J | below the no-load current rating of the motor.
LL A 0.0 to [Upper limit
[Low limit frequency] Low speed freq] (UL ) Hz 0.0 Hz
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 30%.
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.
ah [Upper limit freq] High speed 0.5 to [Max fre- 50 Hz
quency] (F H) Hz
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 90%.
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 [Max frequency] (- H). See diagram above.

(1) When (F324) changes from [No] (0) to [Yes] (1), some of linked parameters are set to a new value.
When (F324) changes from [Yes] (1) to [No] (0), linked parameters value are not changed.
(2) See table page 199
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Code Name / Description Adjustment range | Factory setting
FH [Max frequency] Maximum Frequency 30.0 Hz to 400.0 Hz | 50.0 Hz
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 90%.
The setting of parameter F H determines the maximum output frequency of the drive.
F H limits the setting of parameter [Upper limit freq] (L/ L ) (see page 92), which can be adjusted while the drive is operating.
Acceleration and deceleration rates are also affected by the setting of F H, as the definition of [Acceleration time 1] (A L L) or
[Deceleration time 1] (d £ L) (see page 162) is the time it takes for the drive to ramp the motor up or down between zero speed
and the setting of F H.
F H can only be adjusted while the drive is stopped.
Output frequency (Hz) Output frequency (Hz)
i FH A
- ///i -
0 sSpeed reference  100% 0 speed reference  100%
F40O I [Slip Compensation] 0to 150% 50 %
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 0%.
Before adjusting parameter F 4 [J [, verify that parameter [Motor rated speed] (F 4 | 7) (see page 161) is set to the rated speed
of the motor in rpm. Parameter F 4 [J | can be used to fine-tune the drive’s slip compensation feature. Increasing the value of
parameter F 4 [J | increases the drive’s compensation of motor slip.
FHOZ2 [Auto Torque Boost] 0.0 to 30.0% According to
drive rating (2)
Use parameter F 4 [J £ to adjust the amount of automatic torque boost that is applied.
Motor rated voltage ®
°
©
5
>
H
>
@)
: Automatically 1
adjusts the
amount of 0 -
t boost. =
orque boos Motor Rated Frequency Output Frequency (Hz)
dELC [Deceleration time 1] 0.0t0 3200 s According to
drive rating (2)
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 0.9 s.
The setting of parameter o £ [ 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 [Max frequency] (F H) to 0 Hz.
If parameter [Auto ramp] (A L/ 1) is set to 1, 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 0 /) on page 93.
(1) When (F324) changes from [No] (0) to [Yes] (1), some of linked parameters are set to a new value.
When (F324) changes from [Yes] (1) to [No] (0), linked parameters value are not changed.
(2) See table page 199
162
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Code Name / Description Adjustment range | Factory setting

ACC [Acceleration time 1] 0.0t0 3200 s According to

drive rating (2)
(1

If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 0.9 s.

The setting of parameter A 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 [Max frequency] (F H) (see page 162).

If parameter [Auto ramp] (A LI 1) (see page 95) 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 [7) on page 93.

Output frequency (Hz)

0 =
lime (S)
JEL

F505 [Commut. ramp freq.] | Acc/Dec pattern switching frequency 0.0 to [Upper limit | 0.0 Hz

freq] (UL ) (Hz)

If parameter F 5 [J 5 is set to a frequency greater than 0.0, the drive will use Acc/Dec pattern 1 above that frequency and Acc/Dec
pattern 2 above.

Output Frequency (Hz)‘

Speed Reference

(1) ACLC Acceleration Slope
(2) F 500 Acceleration Slope
(3) F 50 | Deceleration Slope
4) JELC Deceleration Slope

5
» Time (S)
Acceleration/Deceleration Switching 0 —» - - » -
Logic Input il
(1) ) @) (4)
Fs50O | [Deceleration time 2] 0.0 to 3200 s 20.0s
Parameter F 5 [ | sets the second deceleration time. Switching between deceleration rates 1 and 2 is accomplished by means
of:

- Parameter [Ramp switching] (F~ 5 [ ) (see page 95),
- A particular operating frequency (see parameter [Commut. ramp freq.] (F 5 [J 5) above), or
- A logic input assigned to functions 5, 20, 21, 30, 31 — 35, or 40 (see table beginning on page 101).

(1) When (F324) changes from [No] (0) to [Yes] (1), some of linked parameters are set to a new value.
When (F324) changes from [Yes] (1) to [No] (0), linked parameters value are not changed.
(2) See table page 199
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FsO00O [Acceleration time 2] 0.0 to 3200 s 20.0s

Parameter F 5 [J [J sets the second acceleration time. Switching between acceleration rates 1 and 2 is accomplished by means

of:
Parameter [Ramp switching] (F 5 [ ) (see page 95),

A particular operating frequency (see parameter [Commut. ramp freq.] (F 5 [ 5) above), or
A logic input assigned to functions 5, 20, 21, 30, 31 — 35, or 40 (see table beginning on page 101)

Output Frequency (Hz) A

Speed Reference

Acceleration Slope
O Acceleration Slope
I Deceleration Slope
Deceleration Slope

ISIST

Acceleration/Deceleration Switching 0 —m - -
Logic Input -

» Time (S)

1) (2) (3) (4)
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Driving Scroll (F324) (continued)

Code Name / Description Adjustment range | Factory setting

FHO0O [Auto-tuning drive] - 0

A ADANGER

HAZARD OF ELECTRIC SHOCK OR ARC FLASH

o During auto-tuning, the motor operates at rated current.

® Do not service the motor during auto-tuning.

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

A WARNING

LOSS OF CONTROL

® |tis essential that the following parameters u L u, u L, F 4 /5 and F 4 | 7 are correctly configured before starting auto-
tuning.

® \When one or more of these parameters have been changed after auto-tuning has been performed, F 4 0O will return O
and the procedure will have to be repeated.

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

NOTICE

RISK OF DAMAGE TO THE MOTOR

o Conduct auto-tuning only after the motor has been connected and operation completely stopped.

e [f auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may result in abnormal
tuning.

Failure to follow these instructions can result in equipment damage.

Auto tuning enable
[0 | [Disabled]

| | [Initialize constant]:
Factory setting of [Auto Torque Boost] (F 4 [J ') for asynchronous motor.

Factory setting of [Auto Torque Boost] (F 4 [J Z), [Autotune L g-axis] (F 5 /Z), and [Autotune L g-axis] (F 5 / 7), and
[Motor Rated Voltage] (viv) for synchronous motor.

2 | [Tun Static]:Tune Dynamic, with driving run after the tuning.

Application settings of [Auto Torque Boost] (F 4 [J &) for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 [J &), [Autotune L g-axis] (F 5 /'), and [Autotune L g-axis] (F
synchronous motor.

W

| ) for

3 | [Tun Dyn.]: Complete tune Dynamic, with driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 [ £') , [Autotune L g-axis] (F 5 /'), [Autotune L g-axis] (F 5 / ), and
[Motor Rated Voltage] (viv) for synchronous motor.

4 | [Tun Prst 1]: Tune Static, without driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 [J Z) for asynchronous motor.

Application settings of [Auto Torque Boost] (F 4 [ £') , [Autotune L g-axis] (F 5 /'), and [Autotune L g-axis] (F 5 / ) for
synchronous motor.
S | [Tun Prst 2]: Complete tune Static, without driving run after the tuning.
Application settings of [Auto Torque Boost] (F 4 [ £') , [Autotune L g-axis] (F 5 /'), and [Autotune L g-axis] (F 5 / ), and
[Motor Rated Voltage] (viv) for synchronous motor.
Parameter F 4 [J [J is reset to “0” after the auto tuning is performed
FH45H8 [Current loop gain] 0...100 Hz 0 Hz

Parameter F 4 5 H is set to the response gain of current loop

Note: Contact Schneider electric product support to confirm the modification of this parameter.

S1A53838 11/2014 165



Functions for Scroll

FH I8 [Frequency loop gain] 110 150 40
Parameters F 4 | B and [Freq. 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 [Max frequency] (~ H)) if the acceleration
parameter (A L L or F 5[ 7)is set to its minimum value.
Increasing the setting of parameter ~ 4 /A reduces the drive’s response time to changes in the speed reference.
F4H 19 [Freq. loop stability] Frequency loop stability 1to 100 20
Increasing the setting of parameter F 4 [ 5 further reduces the drive’s response to changes in the speed reference.
F4395 [Motor voltage coef.] = 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 ~ 4/ 5 5 if motor vibrations
occeur.
F9 I5 [PM mode selection]  PM control mode selection - 3
O | [0]: basic control
| [1]: control type 1 (for IPM)
2 | [2]: control type 2 (for IPM)
3 | [3]: control type 3 (for IPM / SPM)
4 | |4]: control type 4 (for IPM / SPM)
For more details see the chapter Motor Control Parameters “F915” on page 84
F9 |2 [Autotune L g-axis] Q-axis self-inductance ‘ 0.01 to 650 mH ‘ 10
Axis "q" stator inductance in mH
The setting is replaced by the result of the auto-tuning operation, if it has been performed.
FS9 13 [Autotune L d-axis] D-axis self-inductance ‘ 0.01 to 650 mH ‘ 10
Axis "d" stator inductance in mH
The setting is replaced by the result of the auto-tuning operation, if it has been performed.
F9 IB [PM Align cur. Level] stabilization at the starting and low speed (for PM) ‘ 0to 100 % ‘ 25%
It might be able to stabilize the motor rotation behavior by the current in D axis at no load when starting or low-speed
For a complete description, see page 85.
F92 I [Init. Pos. Current] Current for initial position estimation ‘ 10 to 150 ‘ 100 %
During the auto-tuning for d-axis / g-axis inductance, the maximum current level can be adjusted by this parameter setting.
F420O [Torque Boost Coef]  Compensation coefficient of torque boost ‘ 0 to 200% ‘ 90 %

If synchronous or asynchronous motor is used F 4 2 [J [Torque Boost Coef] is set to 90%.

Note:
If £ - 2 [J [Excess torque boost flt] trip occurs at the start, it is recommended to be decreased the setting of ~ 4 & [J

166
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This parameter introduces a delay on RYA-RYC output signal relay see page 108.

F132 - FL Behaviour A

(Fioil+[F 102

F 1ol
Fuoi|-|Fioa] |
0 >
Electrovalves
0 -

F 130 [RY Relay Function 1] RYA-RYC Relay Function 0 to 69, 254, 255 4
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [disable oil injection in high-speed positive logic] (70)
(1) For a complete description of the various functions assignable to the RYA-RYC relay, see page 108.
The RYA-RYC relay can have a secondary assignment with programmed selection logic. See parameters
[RY Relay Function 2] (F /3 7)and [RY logic select.] (F /7 9) on page 124 for more detail.
F130 - RY Behaviour A
[F 1o 1|+[F 102 —
Fioi / \
- __/
Fiod|-\Fuo2| | /L _\__/ I
0 .
Electrovalves
1
0 >
F 132 | [FL Relay Function] Delay for RYA-RYC Relay 0t0 69,254,255 | 11
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [Inv F101 sp reach] (9)
(1
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0.0 to [Max frequen-

F 1ol [Freq. 2 reached] Relay Output — Frequency Level 2 Attained cy] (F H) Hz 0.0 Hz
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 65 Hz.
(1) The frequency set by parameter ~ /[0 | +/- the [Freq.2 bandw.] (F /[J ') 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 113).
Output Frequency (Hz) 4
-
7
:
0 / » Time (S)
ON
Relay Output Function 8 OFF
Relay Output Function 9 ON
OFF
ON
Relay Output Function 66 OFF
Relay Output Function 67 i ON
| OFF
0.0 to [Max frequen-
FlOoz2 [Freq.2 bandw.] Frequency Attained Detection Band cy] (F H) Hz 2.5Hz
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 0.65 Hz.
(1) Parameter F [ [J 2 determines the bandwidth around the [Freq.2 reached] (F /[ !)frequency (see diagram above) and the
commanded frequency (see diagram below) driving relay output functions 6 through 9 (see page 101).
Output Frequency (Hz)
A
+ |F 102
Commanded Frequency |
0 » Time (S)
ON
Relay Output Function 6 OFF
Relay Output Function 7 ON
| | OFF
F 13 [LI RES selection] RES Logic Input Function (2) Oto73 10
If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by [Inverse Run permis.] (54).
(1

The setting of parameter F | | 7 determines the control function of logic input terminal RES.

(1) When (F324) changes from [No] (0) to [Yes] (1), some of linked parameters are set to a new value.
When (F324) changes from [Yes] (1) to [No] (0), linked parameters value are not changed

(2) See table on 101 for a complete list of RES logic inputs assignment
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F3Oo3

Ito 10

[Number auto reset] 0

A DANGER

UNINTENDED EQUIPMENT OPERATION

® The automatic restart can only be used on machines or installations which do not pose any danger to either personnel or
equipment.

e [f the automatic restart is activated, the fault relay will only indicate a fault has been detected once the time-out period for

the restart sequence has expired.
o The equipment must be used in compliance with national and regional safety regulations
Failure to follow these instructions will result in death or serious injury.

Disabled.
Number of clear attempts.

F 30 37 is common and single for all functions
The fault detection codes, which permit this function, are listed on page 135.
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Pre-start Scroll (F325)

This function is to help protect the compressor. The Drive must reach [Low limit Freq] (LL) within 2 s max. If not,
FreeWheel stop the drive and do an automatic restart after a preset delay [Pre-start delay] (F329). Once [Low limit

Freq] (LL) speed is reached in less than 2 s [LL speed time] (F328) the motor should run at [Pre-Start speed] (F327)
for a [Pre-Start time] (F326) before taking into account the reference frequency.

Speed frequency (Hz) A

[Pre-start speed]
(F327)

Reference frequency

[Low limit frequency]
(LL)

|-
|

. Times (s)
| P === - >
[LL speed time]  [Pre-Start time]
(F328) (F326)

If the [Pre-Start speed] (F327) is never reach, the amount of attempt should be limited at 10, and the alarm code [Auto
reset] (rtrY) should be raised (see alarm codes page 184). After activating this function, [Pre-start Scroll] (F235) must

be achieved at every run order.

Speed frequency (Hz)

A

[Pre-start speed] :
(F327)

Freewheel Stop
Freewheel Stop

[Low limit frequency]
(LL)

|-
. . > C= ;iq_ ..... — § Times (s)
I (F328)| (F329) and (F303) | (F328) | (F326) , (F329)and (F303)
. . <xcycles : : . <xcycles
Code Name / Description Adjustment range | Factory setting
F 325 |[Pre-start Scroll] Scroll Compressor Pre-start Management - 0
At every Run Order the Drive must reach a preset Low Limit Frequency within a preset time and a limited number of attempts in order
to avoid mechanical issues.
0 | [No]
I | [Yes]
F 326 |[Pre-Start time] Time to reach the pre-start speed 0...6000 s 10s
Time during the motor turn to the pre-start speed
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F 32 7 |[Pre-Start speed] 0.0 Hz to [Upper 50 Hz
limit freq] (L/ L)
Speed to reach within the pre-start cycle
F 328 |[LL speed time] Time to reach LL Freq on pre-start order ‘ 0.10s ‘ 2s
Time which needs to be respected for reaching the low limit frequency.
If the motor does not reach the [Low limit frequency] (LL) during this time the motor must stop.
F 3249 |[Pre-start delay] ‘ 0..120 s ‘ 3s

Delay between two pre-start cycles
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Std Oiling Cycle (F330)
This function helps to prevent the damage to the installation by lubricating it after a period of running. The drive
manages to re-oil the Scroll pump by running the (F 7 7 [7 = [Yes] (1)) motor at the optimal [Std Oiling Speed] (F331)
for a settable [Std Oiling Time] (F332).
The [Std Oiling Speed] (F331) must be reached at least one time within the [Std Oil. Cycle Frq.] (F333) of run order.

Speed (Hz) A

I : :
[Std Oiling Speed] | ! !
(F331) I
I
|
I
I
Drive speed I
reference i { \
0 -/ ! !
| 1 1 >
. 4_ ......... - > | 4. ............. - » | Time (S)
! [Std Oil. Cycle Frq.]  ; [Std Oiling Time] ;
(F333) (F332)
Code Name / Description Adjustment range | Factory setting
F 330 |[Std Oiling Cycle] Periodic Oiling Cycle management ) 0

After a preset period of service and/or a preset time of running at a low speed, the drive must manage an oiling boost cycle by running
at a preset oiling speed during a preset oiling time.

O | [No]
I | [Yes]
F 33 | |[Std Oiling Speed] Oiling Speed for Std Oiling Cycle 0 Hzto (UL) 70 Hz

[Upper limit freq]

Oiling is done at this frequency.

F33z2 [Std OiIing Time] Time to maintain Oiling Speed in Std Cycle 0'sto 6000 s 30s

Time to maintain oiling speed in standard cycle

F 333 |[Std Qil. Cycle Frq.] Frequency (time) of Standard Oiling Cycle 0 to 24 Hours 24 hrs
(of run oder)

Time during the motor which turn without lubrication since the first Run order.
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Low Speed Oiling (F334)

This function helps to protect the installation of low lubrification that occurs at low speed. The [Std Oiling Speed]
(F331) must be reach during a time [Oiling Time at LLS] (F337) if the motor speed stayed under a [LL Speed for

Qiling] (F335) during a cycle limit [LLS Time for Oiling] (F336).

Speed (Hz)
A
! 1 1
! I |
[Std QOiling Speed] | :
(F331) .
|
I
I
|
[LL Speed for Oiling] |
(F335) : .
0 '/ ' ' >
! 1 1 .
i & --=-== - : B - : T|me(s)
[LLS Time for Oiling] [Oiling Time at LLS]
(F336) (F337)
Code Name / Description Adjustment range | Factory setting
F334 |[Low Speed Oiling] Oiling management for low speed running - 0
A preset oiling speed must be reached during a preset time every time the motor stayed under a preset speed during a preset time
to compensate a too low lubrication due to low speed.
01 [No]
I'| [Yes]
F 33 | |[Std Oiling Speed] Oiling Speed for Std Oiling Cycle 0 Hz to (UL) 70 Hz
[Upper limit freq]
Oiling Speed for Standard Oiling Cycle.
F 335 |[LL Speed for Oiling] 0 Hz to (UL) 50 Hz
[Upper limit freq]
Low speed threshold to start Oiling control.
If the system never reach it after time [LLS Time for Oiling] (F336) the system will go in lubrification.
F 336 |[LLS Time for Oiling] | 0..360 minutes | 60 minutes
Time during the motor turn under the threshold of [LL Speed for Oiling] (F335).
F 337 |[Oiling Time at LLS] [ 0..6000's 305
Time to maintain oiling injection in the installation.
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Scroll Protection (F338)

This function is active only out of the acceleration phase to helps protect the Scroll pump about overloading and

cavitations effect, if the motor current limit is over passed and if the speed is under the [Cavitation Frq.] (F339) the
drive will stop in Freewheel and the alarm signal will be displayed [Cavitation Error] (CAPF).

Code Name / Description Adjustment range | Factory setting

F 3 38 |[Scroll Protection]

Avoid overloading or cavitation effects

- 0

Scroll compressor protection against the effects of overload and cavitation

If Fire function mode (53) is activated and F 7 7 & = (1), [Cavitation Error] (CAPF) alarm signal is inhibited, see Logic input
Functions page 53

O | [No]
I | [Yes]

F 33459 |[Cavitation Frq.] [Low limit frequency] | 30 Hz
(L L) to [Upper limit
freq] (w L)

Cavitation Frequency Threshold.
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Discharge gas (F349)
This function enables to helps to protect the installation avoiding high temperature or high pressure, the speed will
automatically reduced the speed or stop the Scroll pump depending on temperature level [High Thd] (F350) and [High
high Thd] (F353).

The time [Re-Start Delay] (F354) before automatic restart (see [Number auto reset] (F303) page 169) is settable and
the number of maximum attempt is limited to 10. The restart will come [Re-Start Delay] (F354) after the temperature
gets under < [High high Thd] (F353).

Temperature (%) A

[High high Thd] (F353)

[High Thd]
(F350)

> TE)

Speed (Hz)

Stop freewheels

Speed reference and default trig.

[Cooling Frq.] (F351)

1
1
:
DR )

1
1
! , e
1
RUN Order o 1
I [Cooling Time] ! 1 [Re-Start Delay] 1
A (F352) (F354)
1
T(s)
0 >
Code Name / Description Adjustment range | Factory setting
F3iyg [Discharge gas] Avoid high temp. or pressure on sensor input - 0
This function helps to protect the installation avoiding high temperature or high pressure in the refrigerant loop.
O | [No] Function unactive
I | [VIA] Function is active and uses analog input VIA [Ref source VIA]
2 | [VIB] Function is active and uses analog input VIB: [Ref source VIB]
F 350 |[High Thd] 0-100 65 %
High Process Threshold
Note: 100% means analog input ports VIA or VIB applied full scale value.
F 35 | |[Cooling Frq.] [Low limit frequency] | 50 Hz
(L L) to[Upper limit
freq] (/L)
Cooling system Frequency.
F 352 |[Cooling Time] [ 0-30 | 3 minutes
Time to maintain cooling system frequency.
F 353 |[High high Thd] | 0-100 | 70%
High high Process Threshold.
Note: 100% means analog input ports VIA or VIB applied full scale value.
F 354 |[Re-Start Delay] ‘ 0...30 minutes ‘ 5 minutes
Delay before restart after emergency stop.
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Crankcase heating (F355)

Replace crankcase heaters by using a current injection in motor to generate resistance heating.

Note: Before using the Function [Crankcase heating] (F355), to stop the current injection you should assign a logic
input to Freewheel stop, you can also stop the injection by a power off.

Code Name / Description Adjustment range | Factory setting
F 355 |[Crankcase heating] Keep the system warm after motor stopped - 0
Heating by current injection in the motor in order to prevent the emission of gas due to the condensation of the refrigerant into the
compressor.
0 | [No]
I | [Yes]
F 250 |[DC brake start freq.] 0.0 Hz to 0.0 Hz
[Max frequency](FH)
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 0.0 Hz.

A WARNING

NO HOLDING TORQUE

o DC injection braking does not provide holding torque at zero speed.

o DC injection braking does not work when there is a loss of power or when the drive detects a fault.
® \When necessary, use a separate brake to maintain torque levels.

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

When stopping the motor, the drive will apply DC injection braking once the output frequency drops below the level set by parameter

cac

F 25 | |[DC braking current] 0to 100 % 50%
(1) If [Driving Scroll] (F324) page 160 is set to [yes] (1) the setting is replaced by 10%.

NOTICE

RISK OF DAMAGE TO THE MOTOR
Check that the motor will withstand this current without overheating.
Failure to follow this instruction can result in equipment damage.

Parameter ~ & 5 | sets the level of current applied to the motor during DC injection braking. The displayed value, percent or am-
peres, is set by parameter [Unit value selection] (F 70 1) (see page 130).

During DC injection braking, the drive’s overload protection sensitivity increases. The drive automatically lowers the applied DC cur-
rent to avoid an overload detected fault.

o [Yes] (1), some of linked parameters are set to a new value.

(1) When (F324) changes from [No] (0) t
1) to [No] (0), linked parameters value are not changed.

When (F324) changes from [Yes] (
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What's in this Part?

This part contains the following chapters:
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What's in this Chapter?
This chapter contains the following topics:

Topic Page
Detected fault conditions 180
Alarm Conditions 184
Pre-alarm Conditions 186
Clearing the detected fault 187
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Diagnostics and troubleshooting

Detected fault conditions
Refer to tables on pages hereafter to diagnose and solve troubles when there is a fault detection, or when an
alarm, or pre-alarm condition occurs.

Alarm Codes

If the trouble cannot be solved by the actions described in the tables, contact your Schneider Electric
representative.

A ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH
* Read and understand the instructions in «Before you begin» chapter, before performing the procedure in
this section.
Failure to follow these instructions will result in death or serious injury.
Code Name Possible causes Remedies
CAPF |[Cavitation Error] * Loss of speed due to overload or / and too |« Reduce the load
much torque.
LF 12 |[Download transfer |e Invalid configuration. * Check the configuration loaded previously.
fault] The configuration loaded in the drive via the | Load a compatible configuration.
bus or communication network is
inconsistent.
* Transfer using PC soft has not been * To perform download, uncheck "Display
successful due to rating differences communication error" (in Tool /
(for example upload of an ATV212eeeN4 Environnement option / Startup/Comm.)
configuration to an ATV212eeeM3)
E - 18 |[VIA signal fault] * The VIA analog signal is below the level set | * Check the signal at VIA and rectify the cause
by parameter F £ 7 3. of the signal loss.
* Verify that parameter F £ 37 7 is set
correctly.
E - 13 |[CPUcommunica- |+ Communication error between control CPUs|* Check the environment (electromagnetic
tions err] Compatibility)
* Turn off and restart product.
* Contact Schneider electric product support.
E -20 |[Excesstorque boost|e Torque boost parameter * Repeat the Auto-tuning drive and reduce
fit] [Auto Torque Boost] (F 4 [ Z) is set too [Auto Torque Boost] (F 4 [0 2).
high.
* The motor impedance is too low.
During deceleration when * Set [Auto ramp] (A L/ 1) = () [Disabled]
[Mot cont. mode sel.] (F L )= ( /)[Quadr. U/F]|e Decrease the deceleration ramp with
with 3 conditions: [Deceleration time 2] (F 50 /) and
- Processing for stop [Commut. ramp freq.] (F 5 0 5).
- Load current value > 88% x [Motor Current
Limitation] (F £ 0 1)
- Too slow deceleration, [Max frequency]
(F H)/[Deceleration time 1] (o £ L) x 2 msec
<0.01Hz
E-2 1 |[CPU error2fault] | The control board CPU is inoperable. * Contact Schneider Electric to repair the
drive.
E - 38 |[EEprom pwrincom- [« Eeprom power incompatible. * Contact Schneider Electric to repair the
pat] * Product hardware detected fault. drive.
E - 33 |[[InitPos Det] * An Error is detected at the starting: * Check the motor phases and the maximum
The measured current at initial position current allowed by the drive.
detection at the starting is too small or large | * To check that the inductance of motor is too
according to the inductance of motor or small or too large.
output phase loss.
EEF | |[EEPROM error 1 * A data writing error has occurred. * Cycle power to clear the detected fault.
fault]
EEFPZ |[EEPROM error 2 * Power was removed from the drive during a | * Cycle power to clear the detected fault and
fault] parameter reset operation resulting in a try the parameter reset operation again.
data writing error. * |f the detected fault does not clear, contact
* The measured current at initial position Schneider Electric to repair the drive.
detection at the auto-tuning is too small or
large according to the inductance of motor
or output phase loss
EEF3 |[EEPROM error 3 * A data reading error has occurred. * Cycle power to clear the detected fault.
fault]
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Code Name Possible causes Remedies
EFe [Ground fault] * Ground fault in motor or motor cables * Check the motor and motor cables for
ground faults.
EFHO |[Output phase loss | Loss of one or more output phases * Determine the cause of the missing output
fault] phase (such as a bad connection, an output
disconnect, or an open winding in the motor)
and clear it.
* Check parameter F 50 5.
EFPH | [[Input phase loss * Loss of one input phase * Determine the cause of the missing input
fault] phase and clear it.
* Check parameter ~ & [0 5.
EFEF |[Threshold Error] * Condition for overheating reached, * Check the system.
exceeded Treshold F 75 7
Err | |[[Speed ref. error e Parameters F 202, F 204, F 2 I,or |*Setthe parameters to the correct settings.
fault] F & |2 are setimproperly.
Err2 |[[RAM fault] * The control board RAM is inoperable. * Contact Schneider Electric to repair the
drive.
Err 3 |[ROM fault] * The control board ROM is inoperable. * Contact Schneider Electric to repair the
drive.
Err4 |[CPU fault 1] * The control board CPU is inoperable. * Contact Schneider Electric to repair the
drive.
Err 5 [[Com RJ45 fault] * Serial communication error * Check network control devices and cables.
* Check the setting of the communication
timeout parameter, ~ 57 3.
* Check the remote graphic display option
cable.
* Check the setting of F 5 & 5 parameters.
Err 7 |[Current sensor fault] » A motor current sensor is inoperable. * Replace the drive.
Err A |[[Network error fault] |+ Network communication error * Check the network control devices and
cables.
Err 3 |[Remote keypad * Graphic display option cable disconnected |* Check the RJ45 cable.
fault]
EEn | |[[Auto-tuning fault] e Parameters F 47 /to F 4594 are * Set parameters F 4 [J |-F 4394 correctly.
incorrectly 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
* The motor is still rotating at the start of the | starting an auto-tune.
auto-tune. * Use the drive to power only a 3-phase
* The drive is not powering a 3-phase induction motor.
induction motor.
* The measured current at initial position
detection at the auto-tuning is too small or
large according to the inductance of motor
or output phase loss
EE4YP |[Drive fault] * The main control board is inoperable. * Set parameter [Parameter reset] (£ 4 F) to
6.
* If this does not clear the detected error,
replace the drive.
Fd I [Closed damper 1 * Damper is locked in closed position. * Set [Damper flt behavior] (F 5 5 7) to 0.
fault] * Check the FL relay connection (F L A/F L &).
* Check the relay configuration
(F r3glrF 132).
Fde [Closed damper 2 |« Damper blocked open or soldered. * Set [Damper fdb type] (F 5 A ) to 0 or
fault] 1.Check the FL relay connection
(FLARIFLA).
* Check the relay configuration
(Fr3glrF 132).
noeo  |[Total input power] |+ The accumulated input power value is more | ¢ Clear the accumulated input power value
than 999.999 kWh. using logic input function 51, or parameter
F14H.
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Code Name Possible causes Remedies
oc i [Overcurrent * The acceleration time is too short. * Increase the acceleration time parameters
acceleration] * The setting of parameter [Mot cont. mode ALCLCorF500).
sel.] (F k) is incorrect. * Select the correct setting for parameter [Mot
* The drive is starting into a rotating load. cont. mode sel.] (F E).
* The drive is powering a low impedance * Enable catch on the fly, parameter F 717 /.
motor. * Adjust the switching frequency parameter
* Ground fault Faog.
* Set parameter F 7 /5 to 1 or 3.
oc 1P |[SCorground fault |+ Short circuit or ground fault during * Using a 1000 V testing tool megger, check
acc] acceleration the motor and motor cables for ground faults.
oce [Overcurrent * The deceleration time is too short. * Increase the deceleration time parameters
deceleration] « Ground fault (dEL or F50 ).
* Set parameter 7 /5 to 1 or 3.
orC2F |[SCorground fault |+ Short circuit or ground fault during * Using a 1000 V megger, check the motor and
dec.] deceleration motor cables for ground faults.
oc3 [Overcurrent cont. | Abrupt fluctuations in load * Reduce the load fluctuations.
speed] * Abnormal load condition * Check the load.
* Set parameter F 7 /5 to 1 or 3.
ocC 3F |[SC/ground flt cont. | Short circuit or ground fault during constant | * Using a 1000 V megger, check the motor and
spd] speed operation motor cables for ground faults.
* The drive cooling fan is not working. * Check the fan operation
ocA [SC inverter at start] |* Ground fault * Using a 1000 V megger, check the motor and
motor cables for ground faults.
ocL [SC mot. cable at * Phase to phase output short circuit * Using a 1000 V megger, check the motor and
start] * The motor impedance is too low. motor cables for ground faults.
OH [Drive * The drive cooling fan is not working. * Restart operation by resetting the drive
overtemperature] |« The ambient temperature is too high. detected fault 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
« The drive heatsink temperature sensoris | @nd removing any heat generating source
malfunctioning. from the proximity of the drive.
* Check the fan operation
OHe [PTC overheating] | The external PTC embedded in the motor |+ Correct the motor overload condition.
windings indicates a motor overtemperature | Check the PTC for correct operation.
condition.
oL i [Drive overload] * The acceleration time is too short. * Increase the acceleration time parameters
* The DC injection current level is too high. ALCLCorF500).
* The setting of parameter [Mot cont. mode |* Reduce the setting of parameters F & 5 |
sel.] (F k) is incorrect. and/or F 25 2.
* The drive is starting into a rotating load. * Select the correct setting for parameter [Mot
* The load is too large. cont. mode sel.] (F ).
* Enable catch on the fly, parameter F 700 /.
* Set parameter - 7 [ to 2.
* Use a drive with a higher power rating.
oLe [Motor overload] * The setting of parameter [Mot cont. mode | Select the correct setting for parameter [Mot
sel.] (F £ ) is incorrect. cont. mode sel.] (F k).
* The motor is jammed. * Check the load.
* Low-speed operation is performed * Adjust parameter [7 L /7 to the overload level
continuously that the motor can withstand during low
* Excessive load is applied to the motor. speed operation.
or 1 [Overvoltage * The input voltage is fluctuating abnormally. | * Install a line reactor.
acceleration] * Power network is greater than 200 kVA. * Enable catch on the fly, parameter F 3 /.
* Power factor capacitor switching * Set parameter - 7 [ 2 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 trouble.
or2 [Overvolt. * The deceleration time is too short. * Increase the deceleration time parameters

deceleration]

* Overhauling load

* The input voltage is fluctuating abnormally.
* Power network is greater than 200 kVA

* Power factor capacitor switching

* SCR switching on power network

* The drive is starting into a rotating load.

* Intermittent output phase fault

(ODELCorF50).

* Enable parameter F 317 5.

* Install a line reactor.

* Check the input and output circuits for phase
loss detection and rectify.

* Enable catch on the fly, parameter F 700 /.
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Code Name Possible causes Remedies
oF3 [Overvoltage cont. | The input voltage is fluctuating abnormally. | Install a line reactor.
speed] * Power network is greater than 200 kVA * Check the input and output circuits for phase
* Power factor capacitor switching loss detection 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
OE [Overtorque] * The calculated motor torque has reached |* Adjust the settings of parameters F £ /5
the level set by parameter F £ 5. and F £ | E as needed.
* Verify machine operation.
F5rF |[PrstSpd Error] * Prestart speed not reached. * Reduce the load
* The load is too high.
50UE |[PM motor step-out] | The motor is jammed. * Check the load and correct the jammed
(permanent magnet |« Output phase loss condition.
motor pulls out of |+ |mpact load * Check the condition of the motor and load
synchronism) wiring.
uc [Underload] * The measured motor current has dropped |* Check parameters F £ | [0—E |2 for the
below the level set by parameter F & | 1. correct settings.
ur 1 [Undervoltage] * The input voltage is too low. * Check the input voltage and rectify the

trouble.
* Select the correct setting for parameter
FEZT.
* Enable catch on the fly, parameter F 700 /.
* Set parameter F 77 to 2.
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Alarm Conditions

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

Alarm Codes

Code Description Possible causes Remedies
AE n || [Auto tune] * Auto-tuning in process * Normal if it the message disappears
after a few seconds.
L Lr |[Resetactive] * This message is displayed after the * Press the STOP key again to clear the
STOP key is pressed while an detected | detected fault.
fault is displayed.
dhb [DC braking] * DC braking in process * The alarm code goes off in several

seconds if no trouble occurs.

db0n | [dbOnN] * DC braking in process, when [Crankcase |* Normal behavior (if [Crankcase

heating] (F355) is activated. heating] (F355) is activated, and the
motor is stopped)

E - | 1| [HMI error] * A graphic display option key has been |* Release the graphic display option

held down for more than 20 seconds. key.
* A graphic display option key may not be | If this does not clear the error, replace
operating properly. the drive.
E I [Excess value] The number |+ The number of digits entered for values |* Lower the frequency free-unit
of digits that can be such as frequencies is more than 4 (the | magnification [Customized freq val]
displayed has been upper digits have priority). (F102).
exceeded
EOFF | [Loc. Stop en.] * The operation panel is used to stop the | Pressthe STOP key for an emergency
operation in automatic control or remote | stop. To cancel the emergency stop,
control mode. press any other key.
Er r || [Speed ref alarm] * The frequency setting signals at points 1 |* Set the frequency setting signals at
and 2 are set too close to each other. points 1 and 2 apart from each other.
k999 | [Pin&1MWh] Integral input |« Integral input power is more than * Press and hold down the ENT key for
power 999.99 kWh. 3 s or more when power is off or when
the input terminal function CKWH is
turned on or displayed.

H 915913 | [Pout&1MWh] Integral * Integral output power is more than * Press and hold down the ENT key for

output power 999.99 kWh. 3 s or more when power is off or when
the input terminal function CKWH is
turned on or displayed.

HE Ad | [Head] * The first and last data item in the auh * Press MODE key to exit the data

End |[End] data group is displayed. group.
Display of first/last data
items
H I [High] * During programming, a value was * Enter a value within the bounds of the
L O |[Low] entered that exceeds the maximum or parameter
Parameter adjustment minimum value of the parameter.
error
I'n £ | [Initialization] * Parameters are being initialized to * Normal if the message disappears
default values. after several seconds.

L 5E P | [Low speed stop] Auto-stop |+ The automatic stop function selected * To deactivate the automatic stop
because of continuous with F 2 5 £ was activated. function, increase the frequency
operation at the lower-limit command above the lower-limit
frequency frequency L L+F 35 | orturnoff the

operation command.

[MOF F | [Line undervolt flt] * The phase-to-phase input voltage is too |* Measure the main circuit supply

low. voltage. If the voltage is at a normal
level, the drive requires repair.
OF F | [Drive stop] * The ST-CC (run permissive) circuitis | Close the ST-CC circuit.
open.
n S E | [Lock State] * The Liis already active when the function | * Deactivate the active Li configured.
is validated.
* The Li is already active when a
configuration transfer is done with the
function is validated.
r Er 4 | [Auto reset] * The drive is in the process of restart. * The drive is operating normally if it
* A momentary stop occurred. restarts after several seconds.
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SEOFP

[Stop supply] Momentary
power loss slowdown stop
prohibition function
activated.

* The slowdown stop prohibition function
setwith F 7 [J 2 (momentary power loss
ride-through operation) is activated.

* To restart operation, reset the drive or
input an operation signal again.
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Pre-alarm Conditions

Pre-alarm Codes

Code Pre-alarm Description
C [Current alarm] * The drive is at current limit.
* For more information, refer to parameter F £ [ | (see page 73)and F [ H 5 (see page 79).

P |[DC bus alarm] * The drive is approaching an overvoltage detected fault due to a high supply line, regenerative
motor braking, or a combination of these. For more information, refer to parameters F 305
(see page 139) and F £ 7 L (see page 139).

L [Motor overload al] |« The motor overload timer has reached or exceeded 50% of its detected fault level.

H [Drv overheat alrm]

* The drive is approaching an overheating fault detection.

The pre-alarm codes are displayed, flashing on the embedded HMI, in the following order from left to right: [,

F, L, H.

If two or more troubles arise simultaneously, one of the following pre-alarm codes appears and flashes: £ 7, F L,

I =Nl
CFL.
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Clearing the detected fault

In the event of a non resettable detected fault:

1 Disconnect all power, including external control power that may be present.

2 Lock all power disconnects in the open position.

3 Wait 15 minutes to allow the DC bus capacitors to discharge (the drive LEDs are not indicators of the absence
of DC bus voltage).

4 Measure the voltage of the DC bus between the PA/+ and PC/- terminals to ensure that the voltage is less
than 42 Vdc.

5 If the DC bus capacitors do not discharge completely, contact your local Schneider Electric representative.
Do not repair or operate the drive.
- Find and correct the detected fault.
- Restore power to the drive to confirm the detected fault has been rectified.

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:

- 0L I: 30 seconds after the detected fault has occurred
] L 2120 seconds after the detected fault has occurred

NOTICE

1
=
1
= e

RISK OF DAMAGE TO THE MOTOR

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

e When trips 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).

Failure to follow these instructions can result in equipment damage.
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What's in this Chapter?

This chapter contains the following topics:

Topic

Page

Migration ATV21 - ATV212

192
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Migration

Migration ATV21 - ATV212

General

Commissioning

The ATV212 is compatible with the ATV21

Migration Modbus ATV21 to ATV212: When controlling ATV21 using Modbus RJ45, parameter [Network
protocol] (F A 2 9) should be set to 1.

With ATV212, parameter F 5 £ 5 should also be setto ! and parameter [Com channel choice] (F 50 7) set
to [RJ45] (7). Factory setting is [Open style] ( /).

Settings of other communication parameters described from page 148 remain the same as on ATV21.

Note: For LonWorks, parameter F A & 5 needs to be setto / for ATV21 and needs to be set to 5 for ATV212.

A configuration transfer from ATV21 to ATV212 is possible.
For example:

You can upload a configuration from an ATV21 via PC Soft (and selected the inverter Type : ATV21) and
download it into ATV212.

After a transfer from ATV21 to ATV212, the new parameters stay at their factory setting:

[Damper fdb type] (F 5 5 (1), [Time open Damper] (F 5 & ), [Time close Damper] (F 5 5 2) ,[Damper flt
behavior] (F 5 A 7),[Forced fire control] (F & 5 ), [Forced fire function] (F £ 5 5), [Com channel
choice] (F 50 7), [Mdb network baud] (F & & V), [Mdb network parity] (F & & /) and

[LL for ov.cur. prev.] (F 39 0).

The download configuration is not allowed if the drive is running.

In case of an interruption of download configuration transfer to the drive and detected fault, the L F /7 is set.
This detected fault code keeps also present even after power off of the drive.

To reset the download transfer detected fault code £ F /.7

e Make a new successful transfer
e Make a factory setting on the drive (using £ 4 F parameter)

At the end of download transfer, the drive cannot run if a logic input configured to a function is active. To use the
function and run the motor, it's necessary to disable and enable the logic input.

Compatible loader tools with ATV212:

SoMove V1.7.1.1 and higher,
Multi-Loader V3.2 and higher,
SoMoveMobile V2.2.7 and higher,

PC soft is not compliant, since the software version V5.2 of the products ATV212.

A WARNING

LOSS OF CONTROL

Since the software version V5.2 of the products ATV212, PC soft is not compliant.

e Do not use PC soft with the products ATV212 V5.2 and at and above.

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

17

Parameter Reset

Refer to Menu navigation diagram page 66 to know how to reach [Parameter reset] (£ Y F') parameter.

The Altivar 212 drive offers three parameter reset options:

Factory reset: [Parameter reset] (- 4 F)=3
50 Hz reset: [Parameter reset] (£ 4 F) =1
60 Hz reset: [Parameter reset] (£ 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 page 194.

Parameters whose values after a reset vary by reset type, see page 198.

Parameters whose values after a reset are drive model dependant but do not vary by reset type, see page
199.

Parameters whose values after a reset are drive model and reset type dependant, see page 200.
Parameters whose values do not change if a reset is performed, see page 201.
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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 ([Parameter reset] (£ 4 F) =1, [Parameter reset] (£ 4 F)

= 2, or [Parameter reset] (£ 4 F) = 3).

Parameters whose values after a reset do not vary by reset type

Parameter Description Unit Default Value
AU I [Auto ramp] - 1
AUH4 [Auto set function] - 0
FMsL [AO funct. selection] - 0
Fn [AO scaling] - -
&P [Parameter reset] -

Fr [Local mot. direction] - 0
FLC [Local speed ref.] Hz 0.0
LL [Low limit frequency] Hz 0.0
FPE [Mot cont. mode sel.] - 1
oLn [Motor overload prot] - 0
S5r 1 [Preset speed 1] Hz 15
Sllc [Preset speed 2] Hz 20
S & [Preset speed 3] Hz 25
5r4 [Preset speed 4] Hz 30
SIS [Preset speed 5] Hz 35
5rb [Preset speed 6] Hz 40
5r 1 [Preset speed 7] Hz 45
FIloOo [Freq. 1 reached] Hz 0.0
F 1ot [Freq. 2 reached] Hz 0.0
FiOoe [Freq.2 bandw.] Hz 2.5
F 108 [Logic Funct 1 active] - 0
F 109 [VIA selection] - 0
Frio [Logic Funct 2 active] - 1
Frii [LI F selection] - 2
Flle [LI R selection] - 6
F113 [LI RES selection] - 10
F 118 [VIA LI selection] - 7
F13o [RY Relay Function 1] - 4
Fi13e [FL Relay Function] - 11
F 131 [RY Relay Function 2] - 255
F 1339 [RY logic select.] - 0
FIB1 [Freq band det range] Hz 2.5
Feoo [Auto/man speed ref]f -

Feot [VIB ref. point 1] % 0
Feoe [VIA freq. point 1] Hz 0.0
Feo3 [VIA freq. point 2] % 100
Feo1 [Remote spd ref 2] - 2
Fe o [VIB ref. point 1] % 0
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Parameter Description Unit Default Value
Fe il [VIB freq. point 1] Hz 0.0
Felé [VIB ref. point 2] % 100
Fedno [Mot start freq.] Hz 0.5
Fa4d i [Freq. pedestal] Hz 0.0
Feue [Freq. pedestal hyst.] Hz 0.0
Fesno [DC brake start freq.] Hz 0.0
Fas5 | [DC braking current] A 50
Fese [DC braking time] s 1.0
F@skE [Time limit low spd] s 0.0
FeeH [+speed LI resp time] s 0.1
FebS [+speed freq. step] Hz 0.1
FZEE [- speed LI resp time] S 0.1
FeB1 [- speed freq. step] Hz 0.1
F@EB [Init +/- Speed] Hz 0.0
Feeg [Init +/- Speed memo] - 1
Feio [Jump frequency 1] Hz 0.0
Fe1l [Jump bandwidth 1] Hz 0.0
Fele [Jump frequency 2] Hz 0.0
Fe13 [Jump bandwidth 2] Hz 0.0
Fei4 [Jump frequency 3] Hz 0.0
Fe1s [Jump bandwidth 3] Hz 0.0
Fead [Forced speed freq.] Hz 50
Fe3s [Switch rem/Local] - 1
F3Oo i [Catch on fly] B 3
F3oe [Supply loss behav.] - 0
F3Os [Overvoltage fault] - 2
F3o1 [Mot volt limitation] - 3
F3i1 [Motor direction] - 1
F3le [Noise reduction] - 0
F31B [Switch. freq. mode] - 1
F3zo [Load gain] % 0
F3z23 [Load gain offset] % 10
F3s59 [PID ctrl wait time] s 0
F3EO [PID control enable] - 0
F3Be [PID Prop Gain] - 0.30
F3E3 [PID Integral Gain] - 0.20
F3BE [PID Derivative Gain] - 0.00
FyoO [Auto-tuning drive] - 0
FH0 1 [Slip Compensation] % 50
F4 18 [Frequency loop gain] - 40
FYy 19 [Freq. loop stability] - 20
F410 [VIA bias] - 128
F471 [VIA gain] - 148
F412 [VIB bias] - 128
F413 [VIB gain] - 148
F4yBZ [In noise Inhibit filter] us 442
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Parameter Description Unit Default Value
F4B3 [In noise inhibit gain] - 100
FHBH4H [Pwr supply adj. gain] - 0.0
FYB5 [Stall control coef. 1] - 100
Fyge [Stall control coef. 2] - 100
F4yg5s [Motor voltage coef.] % 104
F43B [PWM adj. coef.] kHz 14.0
Fsoe [Acc/dec 1 pattern] - 0
Fso3 [Acc/dec 2 pattern] - 0
F504 [Ramp switching] - 1
FsO5 [Commut. ramp freq.] Hz 0.0
FsOgB [Acc/Dec S-pat start] % 10
FsO1 [Acc/Dec S-pat end] % 10
FeOoe [Drive fault memory] - 0
FEO3 [Ext. fault stop Mode] - 0
FeO4 [DC brk time ext flt] s 1.0
FEOS [Output phase loss] - 3
FEO1 [Mot overload time] s 300
FeOB [Input phase loss] - 1
FEO9 [Underload band] % 10
F& 10 [Underload det.] - 0
F& Il [Underload level] % /A 0
FE 12 [Underload det. time] S 0
FB 13 [Short circuit det.] - 0
FE IS [Overtorque det.] - 0
FE IB [Overtorque level] % 130
F& 18 [OvTorque det time] s 0.5
FB 13 [Overtorque band] % 10
FBe | [Run time alarm] h 610.0 (6100 h)
FEe1 [Undervolt detect.] - 0
FE3g [Mot overload memo] - 0
FE33 [Loss of VIA] % 0
FB34 [Amb. temp. alarm] - 3
FEYS [Mot PTC selection] - 0
FEYE [PTC resistor value] Q 3000
FB50 [Forced fire control] - 0
FE3 I [AO slope] - 1
FE32 [Analog output bias] % 0
Fi1Oo0 [Parameter lock] - 0
Fi1o1 [Unit value selection] - 1
Fioe [Customized freq val] - 0
FI103 [Frequency convert.] - 0
F 108 [Customize unit bias] Hz 0.0
F101 [Loc. speed ref. step] Hz 0.0
F108 [Display ref. resol.] - 0
F110 [Displayed param.] -

Fi121 [Loc. mot stop mode] - 0
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Parameter Description Unit Default Value
F130 [Up/down key ref] - 0
F13e [Loc/rem key] - 0
F133 [Run/stop key] - 0
F134 [Priority stop] - 0
F135 [HMI reset button] - 1
F 138 [Quick menu AUF] - 0
F 148 [Power cons. memo] - 1
FBOO [Mdb RJ45 baud] - 1
FBO0 | | [Mdb RJ45 parity] - !
FEOZ [Modbus address] - 1
FEO3 [Com. time out] s 3
FEE9 [Network protocol] - 1
FB5 | [Com. fault setting] - 4
FHESE [Mot. poles (comm.)] - 2
FB10 [Block write data 1] - 0
FE11 [Block write data 2] - 0
FB15 [Block read data 1] - 0
FB18 [Block read data 2] - 0
FE11 [Block read data 3] - 0
FB18 [Block read data 4] - 0
FB19 [Block read data 5] - 0
FBBEO [Free ID parameter] - 0
FE30 [Network adress] - (1)
FB3 I [Network baud rate] - (1)
FE3Z [Network time out] - (1)
FB33 [Instance number H] - 1)
Fa3H4 [Instance number L] - (1)
FE45 [Max master] - (1)
FBIE [Max info frames] - (1)

(1) See table page 199.
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Parameter values that vary according to reset type
The table below lists the parameters whose values, after a reset, depend on the reset type
([Parameter reset] (£ 4 F) =1, [Parameter reset] (£ 4 F) = 2, or [Parameter reset] (£ 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
EYP =3 EYP=1| E4FP =2

L NMOd | [Command mode sel] - 0 0 0
Frod | [Frequency mode sel] - 1 1 1

F H | [Max frequency] Hz 50 50 60

UL | [Upper limit freq) Hz 50 50 60

ul | [Motor rated freq.] Hz 50 50 60
F 170 | [Mot 2 rated Freq.] Hz 50 50 60
FZ204 | [VIAfreq. point 2] Hz 50 50 60
FZ 13 |[VIBfreg. point 2] Hz 50 50 60
F 303 | [Number auto reset] - 0 0 0
FHE0 |[Noload cur. coef] % 100 0 100
FHE | |[Innoise comp. filter] micro-seconds 0 100 0
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Parameter values that vary According to drive rating, 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 every reset types ([Parameter reset] (

[Parameter reset] (£ 4 F)

3).

[N ]

[ m—

Parameters whose values after a reset are drive model dependant but do not vary by reset type

) =1, [Parameter reset] (£ 5 F) =2, or

Parameter
Reference ACC dEC vLv ub F171 F172 | F300 | F402 | F494 | F626 | F749

s s \ % \ % kHz % - % -
ATV212H075M3X 10 10 200 6 200 6 12 5.8 80 140 0
ATV212HU15M3X 10 10 200 6 200 6 12 43 70 140 0
ATV212HU22M3X 10 10 200 5 200 5 12 4.1 70 140 0
ATV212HU30M3X 10 10 200 5 200 5 12 3.7 70 140 0
ATV212HU40M3X 10 10 200 5 200 5 12 34 70 140 1
ATV212HU55M3X 10 10 200 4 200 4 12 3.0 70 140 1
ATV212HU75M3X 10 10 200 3 200 3 12 25 70 140 1
ATV212HD11M3X 10 10 200 2 200 2 12 2.3 60 140 1
ATV212HD15M3X 10 10 200 2 200 2 12 2.0 50 140 1
ATV212HD18M3X 30 30 200 2 200 2 8 2.0 50 140 1
ATV212HD22M3X 30 30 200 2 200 2 8 1.8 50 140 1
ATV212HD30M3X 30 30 200 2 200 2 8 1.8 50 140 1
ATV212H075N4 10 10 400 6 400 6 12 5.8 80 140 0
ATV212HU15N4 10 10 400 6 400 6 12 43 70 140 0
ATV212HU22N4 10 10 400 5 400 5 12 4.1 70 140 0
ATV212HU30N4 10 10 400 5 400 5 12 3.7 70 140 0
ATV212HU40N4 10 10 400 5 400 5 12 34 70 140 1
ATV212HU55N4 10 10 400 4 400 4 12 2.6 70 140 1
ATV212HU75N4 10 10 400 3 400 3 12 2.3 70 140 1
ATV212HD11N4 10 10 400 2 400 2 12 22 60 140 1
ATV212HD15N4 10 10 400 2 400 2 12 1.9 50 140 1
ATV212HD18N4 30 30 400 2 400 2 8 1.9 50 140 1
ATV212HD22N4S 30 30 400 2 400 2 6 1.8 50 140 1
ATV212HD22N4 30 30 400 2 400 2 8 1.8 50 140 1
ATV212HD30N4 30 30 400 2 400 2 8 1.8 50 140 1
ATV212HD37N4 30 30 400 2 400 2 8 1.8 50 140 2
ATV212HD45N4 30 30 400 2 400 2 8 1.7 50 140 2
ATV212HD55N4 30 30 400 2 400 2 8 1.6 40 140 2
ATV212HD75N4 30 30 400 2 400 2 8 1.5 40 140 2
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Parameter values that vary According to drive rating and reset type

The table below lists lists the parameters whose values, after a reset, depend on the drive model and the reset
type ([Parameter reset] (£ 4 F) = 1, [Parameter reset] (£ 4 F) = 2, or [Parameter reset] (£ 4 F)=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 ([Parameter reset] (£ 4 F) =
1, [Parameter reset] (£ 5 F) = 2, or [Parameter reset] (£ 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 £t 4P =3 50 Hzreset £t HF =1 60 Hz reset £t HF =2
Reference tHr | F173 | F185 | F601 | tHr | F173 | F185 | F415 | F416 | F417 | F601 | tHr | F173 | F185 | F415 | F416 | F417 | F601
% % % % % % % A % rpm % % % % A % rpm %

ATV212H075M3X | 100 100 110 110 100 100 110 35 64 1400 | 110 100 100 110 3.0 60 1700 | 110
ATV212HU15M3X | 100 100 110 110 100 100 110 6.1 61 1420 | 110 100 100 110 5.8 59 1715 | 110
ATV212HU22M3X | 100 100 110 110 100 100 110 8.8 59 1430 | 110 100 100 110 8.0 61 1715 | 110
ATV212HU30M3X | 100 100 110 110 100 100 110 125 63 1420 | 110 100 100 110 124 48 1760 | 110
ATV212HU40M3X | 100 100 110 110 100 100 110 15.8 61 1425 | 110 100 100 110 15.2 51 1769 | 110
ATV212HU55M3X | 100 100 110 110 100 100 110 | 20.6 57 1430 | 110 100 100 110 | 22.0 53 1780 | 110
ATV212HU75M3X | 100 100 110 110 100 100 110 26.3 54 1450 | 110 100 100 110 | 28.0 42 1780 | 110
ATV212HD11IM3X | 100 100 110 110 100 100 110 | 36.9 53 1450 | 110 100 100 110 | 36.0 39 1766 | 110
ATV212HD15M3X | 100 100 110 110 100 100 110 | 495 53 1455 | 110 100 100 110 | 480 36 1771 | 110
ATV212HD18M3X | 100 100 110 110 100 100 110 | 61.0 53 1455 | 110 100 100 110 | 61.0 39 1771 | 110
ATV212HD22M3X | 100 | 100 | 110 | 110 | 100 | 100 | 110 | 680 | 53 | 1460 | 110 | 100 | 100 | 110 | 680 | 36 | 1771 | 110
ATV212HD30M3X | 100 100 110 110 100 100 110 | 93.0 50 1460 | 110 100 100 110 | 93.0 33 1771 | 110
ATV212H075N4 100 100 110 110 100 100 110 2.0 64 1400 | 110 100 100 110 15 60 1720 | 110

ATV212HU15N4 100 100 110 110 100 100 110 315} 61 1420 | 110 100 100 110 2.9 59 1700 | 110

ATV212HU22N4 100 100 110 110 100 100 110 5.1 59 1430 | 110 100 100 110 4.0 61 1715 | 110

ATV212HU30N4 100 100 110 110 100 100 110 7.2 63 1420 | 110 100 100 110 6.2 48 1715 | 110

ATV212HU40N4 100 100 110 110 100 100 110 9.1 61 1425 | 110 100 100 110 7.6 51 1760 | 110

ATV212HU55N4 100 100 110 110 100 100 110 119 57 1430 | 110 100 100 110 11.0 53 1769 | 110

ATV212HUT75N4 100 100 110 110 100 100 110 15.2 54 1450 | 110 100 100 110 14.0 42 1780 | 110

ATV212HD11N4 100 100 110 110 100 100 110 | 21.3 53 1450 | 110 100 100 110 | 21.0 39 1780 | 110

ATV212HD15N4 100 100 110 110 100 100 110 28.6 53 1455 | 110 100 100 110 27.0 36 1766 | 110

ATV212HD18N4 100 100 110 110 100 100 110 | 35.1 53 1455 | 110 100 100 110 | 35.1 39 1771 | 110

ATV212HD22N4S | 100 100 110 110 100 100 110 | 417 53 1460 | 110 100 100 110 | 417 36 1780 | 110
ATV212HD22N4 100 100 110 110 100 100 110 | 417 53 1460 | 110 100 100 110 | 417 36 1771 | 110

ATV212HD30N4 | 100 | 100 | 110 | 110 | 100 | 100 | 110 | 550 | 50 | 1460 | 110 | 100 | 100 | 110 | 55.0 | 33 | 1771 | 110

ATV212HD37N4 100 100 110 110 100 100 110 67 51 1475 | 110 100 100 110 67 31 1771 | 110

ATV212HD45N4 | 100 | 100 | 110 | 110 | 100 | 100 | 110 81 51 | 1475 | 110 | 100 | 100 | 110 71 34 | 1771 | 110

ATV212HD55N4 100 100 110 110 100 100 110 99 53 1480 | 110 100 100 110 86 31 1771 | 110

ATV212HD75N4 | 100 | 100 | 110 | 110 | 100 | 100 | 110 | 135 53 | 1480 | 110 | 100 | 100 | 110 | 114 31 | 1771 | 110
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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 I1| [AO scaling] -

F 5L | [AO funct. selection] 0

F 1049| [VIA selection] 0

F 4 70| [VIA bias] 128

F 47 I|[VIAgain] 148

F 4 12| [VIB bias] 128

F 4 73| [VIBgain] 148

F BAB0O| [Free ID parameter] 0
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User Settings Tables

User Settings Tables

18

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

Code | Page Name

Unit

Adjustment Range / Function

Factory
Setting

User
Setting

FL| 87 |[Localspeed ref]

Hz

[Low limit frequency] (L L) to [Upper limit freq] (L/ L

0.0

AU 1| 95 |[Auto ramp]

[Disabled]

[Enable]

[ACC only]

AU4Y| 67 |[Auto setfunction]

[Factory set]

[Run permissive]

[3-wire]

[+/- Speed]

[4-20mA speed ref]

CLnOod| 87 |[Command mode sel]

[Logic inputs]

[HMI]

[Communication]

Fnod| 87 |[Frequency mode sel]

[Ref source VIA]

[Ref source VIB]

[HMI reference]

[Serial com ref.]

[+/- Speed]

—
N
o

FrsL [AO funct. selection]

[Motor frequency]

[Motor current]

[Speed ref]

[DC bus U]

[Motor U]

[Input power]

[Output power]

[motor torque]

[Torque 1]

[Motor thermal]

[Drive thermal]

[Do not use]

[Internal reference]

[VIA]

[VIB]

[Fixed 100%]

[Fixed 50%]

[Fixed 100%]

[Com data]

mm\.mm_,:'_u,.u§DLDED~|U'IU'IJ:Ll.l"Ll~QLH-ELU"Ll~"L|~D-ELU"L|~D"Ll~D

[Do not use]

Fn

—
—
oo

[AO scaling]
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. . . Factory | User
Code | Page Name Unit Adjustment Range / Function Setting | Setting
o [No action]
1 [50 Hz reset]
= [60 Hz reset]
3 [Factory set]
4 [Trip cleared]
- 0 —
EYFP| 66 |[Parameter reset] z [Cumul time clear]
[3 [EtYP fault reset]
1 [Save parameters]
a [Recall parameters]
g9 [Elapse time reset]
o [Run FW]
L J [Run rev.]
. - 0
Fr| 87 [[Local mot. direction] E [Run FW-+rev]
3 [Run rev+FW]
93 Model
ACLC 1—3 [Acceleration time 1] S - 0.0 — 3200 depen-
- dent
95 Model
dECLC 1_2 [Deceleration time 1] S - 0.0 - 3200 depen-
Joz dent
92
FH 162 [Max frequency] Hz - 30.0 —400.0 50.0
ULl 461 [Upper limit freq] Hz - 0.5 - [Max frequency] (F H) 50.0
LL 161 [Low limit frequency] Hz - 0.0 — [Upper limit freq] (L/ L) 0.0
74
ul 161 [Motor rated freq.] Hz - 25.0 — 200.00 50.0
230V
50 — 330 230
74 models
ul o| ;. |[Motor Rated Voltage] \%
160 460 V
50 — 660 400
models
o [Constant V/Hz]
[i [Variable Torque]
1 2 [Cst V/Hz+Boost]
FPE 5 [Mot cont. mode sel.] - 3 [SVC] 1
- Y [Economy]
5 [Do not use]
[ [PM control]
Model
ukb| 73 |[Motor Voltage Boost] % - 0.0-30.0 depen-
dent
EHr| 74 |[Motor thermal prot.] Y%lA - 10 — 100% of drive’s output current rating 100%
o [Std mot. protect.]
! [Std & stall mot. prot]
2 [Self cool]
3 [SIf cool stall ov.load]
- 0
gL | 146 |[Motor overload prot] g [Forced cool prof]
5 [Forc cool stall prot]
[ [Forced cool]
1 [F cool & stall ov load]
5r || 123 |[Preset speed 1] Hz 1 [Low limit frequency] (L L) to [Upper limit freq] (L/ L) 15
Sr 2| 123 |[Preset speed 2] Hz 1 [Low limit frequency] (L L) to [Upper limit freq] (L/ L) 20
5r 3| 123 |[Preset speed 3] Hz 1 [Low limit frequency] (L L) to [Upper limit freq] (L/ L) 25
Sr 4| 123 |[Preset speed 4] Hz 1 [Low limit frequency] (L L) to [Upper limit freq] (L/ L) 30
5r 5| 123 |[Preset speed 5] Hz 1 [Low limit frequency] (L L) to [Upper limit freq] (L/ L) 35
SrbB| 123 |[Preset speed 6] Hz 1 [Low limit frequency] (L L) to [Upper limit freq] (L/ L) 40
5r 7| 123 |[Preset speed 7] Hz 1 [Low limit frequency] (L L) to [Upper limit freq] (L/ L) 45
F 1o00| 125 |[Freq. 1 reached] Hz - 0.0 to [Max frequency] (F H) 0.0
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Code | Page Name Unit Adjustment Range / Function Fact_c\ry Us?r
Setting | Setting
F 10 1| 125 |[Freq. 2 reached] Hz - 0.0 to [Max frequency] (F H) 0.0
F 102| 125 |[Freq.2 bandw.] Hz - 0.0 to [Max frequency] (F H) 25
F 108| 122 |[Logic Funct 1 active] - 0-73 |See table on page 101 0
0 Al
F 1059| 100 |[[VIA selection] - 1 LI sink 0
2 LI source
F 1 10| 122 |[Logic Funct 2 active] - 0-73 |See table page 194 1
F 11 1] 100 |[LIF selection] - 0—-72 |See table page 194 2
F 112 100 |[LIR selection] - 0-72 |See table page 194 6
F | 13| 100 [[LI RES selection] - 0—-72 |See table page 194 10
F 1 18| 100 |[VIA LI selection] - 0-73 |See table page 194 7
i 0-61,
F 130/ 119 |[RY Relay Function 1] " 254, 255 See table page 194 4
F 132 120 |[FL Relay Functi 0-61, See tabl 194 11
120 |[ elay Function] 254, 255 ee table page 194
F 137 124 |[RY Relay Function 2 0-61, See tabl 194 255
124 |[ elay Function 2] 254, 255 ee table page 194
0 Function 1and 2
F 139 124 |[RY logic select.] - unc !on an 0
1 Function 1 or 2
F I4B6| 119 [[RY delay] s - 100-600s 0.0
F 147 120 |[FL Relay delay] s - 0.0-60.0s 0.0
F I60| 116 [[VIA rel thresh. logic] % - 0-100 0
F IG6 I| 116 |[VIA threshold hyst.] % - |o-20 3
F IBEZ| 116 [[VIB rel thresh. logic] % - 0-100 0
F |6 3| 116 |[VIB threshold hyst.] % - 0-20 3
F |67 126 |[Freq band detrange] Hz - 0.0 to [Max frequency] (F H) 2.5
F 170 79 |[Mot 2 rated Freq.] Hz - 25.0 to 200.0 50.0
230V
50 to 330 230
F 171 79 |[Motor2 rated Volt y | model
79 |[Motor 2 rated Volt] 260V
50 to 660 400
model
Model
F 112 79 |[Motor 2 Volt Boost] % - 0-30 depen-
dant
F I73| 79 |[Motor2 Overload] Y%lA - 10 — 100% of drive rating 100
F 185| 79 |[Mot. 2 current limit] Y%lA - 10 - 110% 110
o Enabl 0
FZ0O0| 118 |[Auto/man speed ref] - [ .na ¢l
1 [Disable]
FZ20O 1| 116 [[VIA ref point 1] % - 0-100 0
FZOoe| 116 |[VIA freq. point 1] Hz - 0.0 —200.0 0.0
FZ2O03| 116 [[VIAfreq. point 2] % 0-100 100
F2o4| 116 |[VIA freq. point 2] Hz 0.0 — 200.0 50.0
1 [VIA]
2 |[VIB]
FZO7 88 |[Remote spd ref2] - 3 [HMI] 2
4 [Communication]
5 [+/- Speed]
FZ2 10| 116 [[VIB ref. point 1] % 0-100 0
FZ 11| 116 |[VIB freq. point 1] Hz 0.0 - 200.0 0.0
F2 12| 116 |[[VIB ref. point 2] % 0-100 100
FZ2 13| 116 [[VIB freq. point 2] Hz 0.0 - 200.0 50.0
FZ240| 92 |[Mot start freq.] Hz - 0.5-10.0 0.5
FcZ4 1| 154 |[Freq. pedestal] Hz - 0.0 — [Max frequency] (F H) 0.0
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Code | Page Name Unit Adjustment Range / Function ';Zi:::g Sgtst?r:g
FZ242| 154 |[Freq. pedestal hyst.] Hz - 0.0 — [Max frequency] (F H) 0.0
FZ250| 98 |[DC brake start freq.] Hz - 0.0 — [Max frequency] (F H) 0.0
FZ25 1| 98 |[DC braking current] %lA - 0-100% 50
FZ5¢72| 98 |[[DC braking time] s - 0.0 -20.0 1.0

) - o [Disable]
0.0
FZ5E| 88 |[Time limitlow spd] s ; [Enable]
FZEB4Y| 124 |[+speed LI resp time] s - 0.0-10.0 0.1
FZB5| 124 |[+speed freq. step] Hz - 0.0 — [Max frequency] (F H) 0.1
FZEBE| 124 |[-speed Ll resp time] s - 0.0-10.0 0.1
FZ2B 1| 124 |[- speed freq. step] Hz - 0.0 — [Max frequency] (F H) 0.1
FZBH| 124 |[Init +/- Speed] Hz - 0.0 — [Max frequency] (F H) 0.0
. o [Disable]
FZ2BES| 124 |[Init+/- - 1
124 |[Init +/- Speed memo] ; [Enable]
FZ210| 97 |[Jump frequency 1] Hz - 0.0 — [Max frequency] (F H) 0.0
FZ 11| 97 |[Jump bandwidth 1] Hz - 0.0 -30.0 0.0
FZ2 12| 97 |[Jump frequency 2] Hz - 0.0 — [Max frequency] (F H) 0.0
FZ2713| 97 |[Jump bandwidth 2] Hz - 0.0 -30.0 0.0
FZ2 14| 97 |[Jump frequency 3] Hz - 0.0 — [Max frequency] (F H) 0.0
FZ215| 97 |[Jump bandwidth 3] Hz - 0.0 -30.0 0.0
FZ234| 89 [[Forced speed freq.] Hz - [Low limit frequency] (L L) — [Upper limit freq] (L/ L) 50.0
o No b I 1
Fog5 88 |[Switch rem/Local] ; [No bumpless]
! [Bumpless]
Model
F300| 95 |[Switch. freq. level] kHz - 6.0-16.0 depen-
dent
o [Disable]
1 [Brief power loss]
F 30 1| 137 |[Catch onfly] - = [Run restored] 3
3 [Power loss, run]
4 [Each start]
o [Disabled]
F3Ooe| 138 |[Supply loss behav.] - ] [Do not use] 0
2 [Freewheel]
F3Oo3 125 Numb t t 7 [Disabled] 0
169 [Number auto reset] /- 10 |[Number of fault reset attempts]
o [Enable]
1 [Disabled]
F 139 [[O It fault - 2
F05| 139 |[Overvoltage fault = [Quick deceleration]
3 [Dyn. deceleration]
o [Motor volt limit]
N ! [Line & mot correct.]
7 - 3
F30O7| 78 |[Mot volt limitation] £ [No action]
3 [U Line correction]
. o [Fw & Rev.]
F3ll 160 [Motor direction] - ! [Fw only] 1
- g [Rev. only]
. . o [Disable]
F3I12| 96 N - 0
96 |[Noise reduction] ; [Enable]
o [Fixed]
. J [Auto]
F3l 96 |[Switch. freq. mod - 1
3 16| 96 |[Switch. freq. mode] 2 |[460 V fixed]
E] [460 V Auto]
F3cO| 156 |[Load gain] % - 0-100 0
F323| 156 [[Load gain offset] % - 0-100 10
. a [No]
1 D Il -
F324| 160 [[Driving Scroll] ; Ves] 0
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Code | Page Name Unit Adjustment Range / Function Fact_ory Us?r
Setting | Setting

o

F325| 170 |[Pre-start Scroll] - (No] 0
1 [Yes]

F3Z6| 170 |[Pre-Starttime] S - 0-6000 10

F 32 1| 171 |[Pre-Start speed] Hz - 0.0 — [Upper limit freq] (L/ L) 50

F3Z8| 171 |[LL speed time] s - |0-10 2

F3Z249| 171 |[Pre-start delay] S - 0-120 3

» 0 |[No]

F 172 |[Std Oiling Cycl -

J3o| 172 || iling Cycle] ; [Yes] 0
F33l 173 [Std Oiling Speed] Hz - 0.0 — [Upper limit freq] (L/ L) 70
F332| 172 |[Std Oiling Time] s 0 - 6000 30
F333| 172 |[Std Oil. Cycle Frq.] Hours |0-24 24

a N
F334| 173 |[Low Speed Oiling] - (NoJ 0
J [Yes]
F335| 173 |[LL Speed for Oiling] Hz - 0.0 — [Upper limit freq] (L/ L) 50
F336| 173 |[LLS Time for Oiling] mn - 0.0-360 60
F337| 173 |[Oiling Time at LLS] s - 10.0-6000 30
o N
F338| 174 |[Scroll Protection] - [No] 0
! [Yes]
F 339| 174 |[Cavitation Frq.] Hz - [Low limit frequency] (L L) — [Upper limit freq] (L/ L) 30
0 |[No]
F349| 175 |[Discharge gas] - ! [VIA] 0
Z  |[VIB]
F350| 175 |[High Thd] % 0-100 65
F 35 || 175 |[Cooling Frq.] Hz - [Low limit frequency] (L L) — [Upper limit freq] (L/ L) 50
F 35¢2| 175 |[Cooling Time] mn - 0-30 3
F 353 175 |[High high Thd] % - 0-100 70
F 354| 175 |[Re-Start Delay] mn - 0-30 5
o N
F 355| 176 [[Crankcase heating] - [No] 0
! [Yes]
F3559| 121 |[PID ctrl wait time] s - 0-2400 0
0 |[NoPID]
F 360 120 |[PID control enable] - [ [PID by VIA] 0
=4 [PID by VIB]
F3BZ| 120 |[PID Prop Gain] - - 0.01 -100.0 0.30
F363| 120 |[PID Integral Gain] - - 10.01-100.0 0.20
F3BE| 121 |[PID Derivative Gain] - - 0.00-2.55 0.00
a
F 380 121 |[PID reverse error] - [No] 0
1 [Yes]
F 35 1| 122 |[Stopon LL hyst] Hz - 0.0 — [Max frequency] (F H) 0.2
F39¢2| 122 |[PID wake up (thres)] Hz - 0.0 — [Max frequency] (F H) 0.0
F353| 122 |[PID wake up, feedb] Hz - 0.0 — [Max frequency] (F H) 0.0
o [Disabled]
! [Initialize constant]
76 . . . = [Tun Static]
FHOO 165 [Auto-tuning drive] 3 [Tun Dyn ] 0
C] [Tun Prst 1]
5 [Tun Prst 2]
F40O 1 1%92 [Slip Compensation] % - 0-150 50
79 Model
FHOZ 1?2 [Auto Torque Boost] % - 0.0 -30.0 depen-
- dent
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Code | Page N Unit Adjust t R: IF t
g ame ni justment Range / Function Setting | Setting
Model
FYyOs5| 82 |[Motor rated freq.] kW - 0.01-75 depen-
dent
74 Model
F4H 15 1?1 [Motor rated current] A - 0.1 -200.0 depen-
- dent
Model
F4Y4 I6| 74 |[Motno-load current] % - 10.0 — 100.0 depen-
dent
74 Model
FY 11 161 [Motor rated speed] rpm - 100 — 15000 depen-
- dent
80 .
FY I8 166 [Frequency loop gain] - - 1-150 40
80 .
F4Y 19 166 [Freq. loop stability] - - 1-100 20
85 Model
F4e2Oo 1& [Torque Boost Coef] % - 0-200 depen-
- dent
F45H| 165 |[Currentloop gain] Hz - 0-100 0
F4H 70| 117 |[VIA bias] - - 0-255 128
FY 7T 1| 117 [|[VIA gain] - - 0-255 148
F4 72| 117 |[VIB bias] - - 0-255 128
FY 73| 117 |[VIB gain] - - 0-255 148
FYBO| 77 |[Noload cur. coef] - - 100 - 130 100
F4YH || 144 |[In noise comp. filter] us - 0-9999 0
FHEBZ| 144 |[In noise Inhibit filter] us - 0-9999 442
F4H 3| 144 |[[In noise inhibit gain] - - 0.0 - 300.0 100.0
FHYH4Y| 144 |[Pwr supply adj. gain] - - 0.0t0 2.0 0.0
F4YHS| 77 |[Stall control coef. 1] - - 10 - 250 100
F4592| 77 |[Stall control coef. 2] - - 50 - 150 100
Model
FH434| 77 |[Mot. adj coefficient] - - DO NOT ADJUST depen-
dant
n 0
F495 166 [Motor voltage coef.] %o - 90 -120 104
FY9E| 77 |[PWM adj. coef.] kHz - 0.1-14.0 14.0
F500| 93 |[Acceleration time 2] s 1 0.0 — 3200 20.0
F50 1| 93 |[Deceleration time 2] s 1 0.0 - 3200 20.0
o [Linear]
F502| 94 |[Acc/dec 1 pattern] - ! [S-ramp 1] 0
2 [S-ramp 2]
o [Linear]
F503| 94 |[Acc/dec 2 pattern] - ! [S-pattern 1] 0
2 [S-pattern 2]
o [ [Ramp 1]
F5O4| 95 |[Ramp switching] B [Ramp 2] 1
F505| 95 |[Commut. ramp freq.] Hz - 0.0 — [Upper limit freq] (L/ L 0.0
FS5OB| 94 |[[Acc/Dec S-pat start] % - 0-50 10
F5sO7| 94 [[Acc/Dec S-patend] - - 0-50 10
o [No feedback]
1 [LIH set]
F5B80| 128 |[Damper fdb type] - =4 [LIL set] 0
3 [Com. LIH set]
4 [Com. LIL set]
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F58 || 128 |[Time open Damper] - - 0.05 to 300.00 s 60.00
F5H2| 128 [[Time close Damper] - - 0.05 to 300.00 s 60.00

o [No fault]
F5H3| 128 |[Damper flt behavior] - ! [Freewheel stop] 1
2 [Ramp stop]
FEO I 17—31 [Motor Current Limit] %lA - 10 - 110% 110%
. o [Cleared]
FEOZ| 1 Drive faul - 0
138 |[Drive fault memory] ; [Retained]
o [Freewheel]
FBO3| 126 |[Ext. fault stop Mode] - ] [Ramp stop] 0
= [DC braking]
FEO4Y| 126 |([DC brk time ext flt] s - 0.0 -20.0 1.0
o [Disabled]
! [First start]
2 [Each start]
F 140 |[Output ph - 3
6E05| 140 |[Output phase loss] 3 [During run]
4 [Permanent]
5 [Catch on fly]
FEOT| 74 |[Motoverload time] S - 10 — 2400 300
o [Disable]
F 138 - 1
6E08| 138 |[Input phase loss] ; [Enable]
FEOY| 141 |[Underload band] % - 1-20 10
o [Alarm]
FE I 141 . - 0
6 10| 141 |[Underload det.] ; [Faul]
FE I 1| 141 |[Underload level] Y%lA - 0-100% 0
FE 12| 141 |[Underload det. time] s - 0-255 0
o [Each time (std)]
_— ! [One time (std)]
142 h . - 0
FE 3] 142 |[Short circuit det.] e [Each time (shorD)]
3 [One time (short)]
o [Alarm]
FE I 143 . - 0
6 I5| 143 |[Overtorque det.] ; [Faulf
FE I6| 143 |[Overtorque level] % - 0-250 130
FE IB| 143 |[OvTorque dettime] s - 0.0-10.0 0.5
FE 19| 143 |[Overtorque band] % - 0-100% 10
FEZ 1| 130 |[Run time alarm] h - 0.0 —999.9 (0.1 = 1 hour, 100 = 1000 hours) 610.0
FEZE| 139 |[Overvoltage level] % ! [100 — 150% of nominal DC bus voltage] 140
o [Alarm (0.6U)]
FEBc 7| 138 |[Undervolt detect.] - ] [Fault (0.6U)] 0
] [Alarm (0.5U)]
o [Disabled]
FE3IZ| 137 |[Mot | - 0
137 |[Mot overload memo] ; [Enabled]
o [Disabled]
F 141 |[L f VIA % 0
633 141 |[Llosso | ? I - 100 |[Fault detection level]
! [-10 to 10°C]
£ [11 to 20°C]
E] [21 to 30°C]
FE3IY| 144 . . - 3
63 144 |[Amb. temp. alarm] g [31 t0 40°C]
5 [41 to 50°C]
[3 [51 to 60°C]
o [No]
1 [Freewheel]
FE4Y4Y| 142 |[4-20 mA loss] - El [Set speed] 0
3 [Keep speed]
4 [Ramp stop]
o [Disabled]
FE4Y5| 122 |[Mot PTC selection] - ! [Enabled fault] 0
=4

[Enabled alarm]
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. . . Factory | User
Code | Page Name Unit Adjustment Range / Function Setting | Setting
FEHYE| 122 |[PTC resistor value] Q - 100 — 9999 3000
FE4Y9| 142 |[4-20mA fallback sp] Hz - 0 — [Max frequency] (F H) Hz 0
o [Disable]
FES0O| 89 |[Forced fire control] - ! [Enable forward] 0
= [Enable Reverse]
o [Enable transition "0->1"]
FES59| 89 |[Forced fire function] - ! [Enable level 1] 0
2 [Enable level 0]
[i] [Negative slope]
- 1
FET 1| 119 |[AO slope] I |[Positive slope]
FESZ| 119 |[Analog output bias] % - 0-100% 0
FE94| 119 |[Freq. for AO =0V] Hz - 0 — [Max frequency] (F H) Hz 0
FES5| 119 |[[Freq. for AO = 10V] Hz - 0 — [Max frequency] (F H) Hz 0
[i] [Unlocked]
P lock - 0
F 100 68 |[Parameter lock] ; [Locked]
F 70 /| 130 |[Unitvalue selection] - ) 1
- 1 [Amp or Volf]
0 Frequency displayed in Hz
F 702| 131 |[Customized freq val] - 0.01 - . 0
Conversion factor
200.0
o [All]
131 ) - 0
F 703| 131 |[Frequency convert.] ; [PID only]
o [Negative slope]
- 1
F 105 131 |[Custom freq. slope] ; [Positive siope]
F 706| 131 |[Customize unit bias] Hz - 0.00 — [Max frequency] (F H 0.00
o [Disable]
7 . . H 0.00
F 107 87 |[Loc.speed ref. step] z ; [Enable]
0 Disabled — 0.1 Hz steps
F 108| 130 |[Display ref. resol. - 0
130 | [Display ] 1-255 |See formula on page 130
o [Motor frequency]
1 [Reference]
a [l Mot]
3 [Drive rated I]
4 [Drive therm state]
F 7 10| 130 |[Displayed param.] - 5 [Motor power] 0
B [Int speed ref]
1 [Com data]
] [Motor speed]
g [Com count]
o [Com count norm st.]
o [Ramp stop]
. - 0
F 12 || 88 |[Loc. mot stop mode] ; [Freewheel]
o [Enable]
- 0
F 730/ 90 |[Up/down key ref] ; [Disable]
o [Permitted memo]
F 732 90 |[Loc/rem key] - [ [Prohibited] 0
2 [Permitted no memo]
o [Enable]
- 0
F 7133 90 |[Run/stopkey] ; [Disable]
L a [Enable]
- 0
F 134| 90 |[Priority stop] ; [Disable]
a [Disable]
- 1
F7135| 90 |[HMIreset button] ; [Enable]
. o [AUF displayed]
- 0
F 738| 68 |[Quick menu AUF] ; [AUF hidden]
0 |[Disable] Model
F 174H| 130 |[Power cons. memo] - depen-
I [Enable] dant
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Code | Page Name Unit Adjustment Range / Function Setting | Setting

[1 KWh]
[0.1 kWh]
[0.01 KWh]
[0.001 KWh]

Model
depen-
dant

F 749| 131 |[Power cons. unit] kWh

[9600 bps]

FeOO [19200 bps]

—
I
(o]

[Mdb RJ45 baud] -

[No]
[Even] 1
[Odd]

—
N
(o¢]

FEO I [Mdb RJ45 parity] -

Ul <O -|Q|w u <O

FEOZ 0-247 1

—
N
(o¢]

[Modbus address] -

Communication error detection disabled

-
OO
o

FEOT

—
N
©

[Com. time out] s

N
]

1 to 100 seconds

[RJ45]
[Open style]

FBEOT

—
N
©

[Com channel choice] -

[9600]
[19200]

FEZO

—
N
©

[Mdb network baud] -

[No]
[Even] 1
[Odd]

FBZ |

—
N
©

[Mdb network parity] 5

[Mdb RTU]
[Metasys N2]
[Apogee P1]
[BACnet]
[LonWorks]

FBZS

—
©

[Network protocol] -

[Ramp stp (F/Cmod)]
[No active]

[Ramp stop] 4
[Freewheel]
[Err5 or Err8]

—
©

FES | [Com. fault setting] -

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

FESE

—
o

[Mot. poles (comm.)] -

[No select]
[Command word 1]
[Command word 2]
[Frequency Setpoint] 0
[Relay command]
[FM command]
[Speed Setpoint]

FB 10

-
o

[Block write data 1] -

[No select]
[Command word 1]
[Command word 2]
[Frequency Setpoint] 0
[Relay command]
[FM command]
[Speed Setpoint]

FBTI

-
o

[Block write data 2] -

[No select]
[Command 1]
[Freq. out]
[Motor current]
[Output volt]
[Alarm info]

[PID feedback value]
[Input term. mon]
[Out term. mon]
[VIA monitor]
[VIB monitor]
[Mot speed mon.]

FB15

—
o

[Block read data 1] -

Lo woOunLjiwn (g hjncwuoDhnsjiwu DUV LjlwLjlwu<DVLjiw <O <Q <D

~| D2
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Code

Page

Name

Unit

Adjustment Range / Function

Factory | User
Setting | Setting

FH1E

—
o

[Block read data 2]

[No select]

[Command 1]

[Freq. out]

[Motor current]

[Output volt]

[Alarm info]

[PID feedback value]

[Input term. mon]

[Out term. mon]

[VIA monitor]

[VIB monitor]

[Mot speed mon.]

FBT11

—
—

[Block read data 3]

[No select]

[Status info]

[Freq. out]

[Motor current]

[Output volt]

[Alarm info]

[PID feedback value]

[Input term. mon]

[Out term. mon]

[VIA monitor]

[VIB monitor]

[Mot speed mon.]

FB1H

—
—

[Block read data 4]

[No select]

[Status info]

[Freq. out]

[Motor current]

[Output volt]

[Alarm info]

[PID feedback value]

[Input term. mon]

[Out term. mon]

[VIA monitor]

[VIB monitor]

[Mot speed mon.]

FB19

—
—

[Block read data 5]

[No select]

[Status info]

[Freq. out]

[Motor current]

[Output volt]

[Alarm info]

[PID feedback value]

[Input term. mon]

[Out term. mon]

[VIA monitor]

[VIB monitor]

:Emm<mm.cu..l‘u~D:Emmqmm.cu..ru~D:Eu:tnqmm.cu..rLI\l:n:Eu:u:qmm.cu..ru\D

Mot speed mon.

FEEDO

—
o1
—

[Free ID parameter]

0 - 65535

FBSO

—
1
N

[Network adress]

0-65535

FET I

—
1
N

[Network baud rate]

0 - 65535

FBESZ

—
1
N

[Network time out]

20 -600

FES3

—
1
N

[Instance number H]

0-4194

FBIY

—
1
N

[Instance number L]

0-999

FEBS5S

—
1
N

[Max master]

0-127

FHYE

—
1
N

[Max info frames]

0-100

FgiIZ2

[Autotune L g-axis]

0-650

F3 13

2|12

[Autotune L d-axis]

0-650

Fg 1y

|CD
()

[N-S direction]

[0]

(1]
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. . . Factory | User
Code | Page Name Unit Adjustment Range / Function Setting | Setting
o 00
N
F39 15| 166 |[PM mode selection] - 2 2] 3
i |
4|4l
F3 16| 85 |[PM Align cur. Level] % - 0-100 25
ool
FS 17 86 |[PMMax torq. Ctrl] - ; ] 1
F9 18| 86 |[Cur. phase adjt] - - -45-45.0 0.0
F9200 86 |[Position Adjust] % - 0-150 0
F32 1| 85 |[[Init. Pos. Current] % - 10 - 150 0.0
F336| 84 [[Saliency Level] - - 0-2.55 0
(1) See table page 152.
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