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Inverter safety-related information is designated with symbols. All information and recommendations marked with

these symbols must be strictly adhered to.

Electric shock hazard

A potentially hazardous situation which may pose risk to operating personnel or
cause inverter damage.

/N
A

Information on inverter design, operation and handling

Important information, valuable advice

Practical tip, solution to a problem

Usage or operation example

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 2



home and industrial automation systems

Contents

Part 1 POSt-UNPACKING INSPECTION ...eiiiiiiii ettt e et et e ettt e e et e e e ette e e s eaa e e e e ataeeeetaeeeeansseeeeessaseeanseeessnsssaeeansaeeennsaeens 5
(VT 1T o] 1= o PSP 5
LN 2 T o AV oI [ [T o] A or- 1 o) o VNSRS 5

o T A A 1015 =1 Y oo RO TSP P PO PR PUPROPR 6
Y (= RV T =Tor= 1V (o [T 6
[a1 =11 14 To] o WO P P OPRTOPRRRPUROVPOt 7

Part 3 EXEEIrNal CONNECIIONS. ....coiiiiiie ettt ettt s e st e e st e s bee e s ab e e sabe e e saeeesabeesneeesbeeesbeeesbseesareeannseesaneenns 8
LAV T Y=o =Y = = o [P PEST 8
POWET CIFCUIT CONNEBCTION ...ttt e e st e s st e e s amr e e e s eareeeesanreeeesenneeessanreeeesannenessans 10
Power cable and overcurrent protection device SEIECHION ........cc.veiiiiiiii i e e 11
CONEIOl CIFCUIT CONNECTION ...ttt h e sttt ettt et e sae e satesab e st e e bt e sheesaeesanesmbesmneenneeneeenreens 11

A oY 14 o] o -1 o =] PSP 14
Control panel compPoNENt AESCIIPLION ......oiiiiiiii et ee e e see e e et ee e e st e e e e e aabeeeeesbseeessnnaeeesnnssaeeeansneas 14
INVEITEE STATUS ..ottt et e s e e e et e s e s s e e e e e e e e s s r e e e e e e e s s b aeaaeeeeeas 17
Y=h o oo ] 1] A o] o) (=Tt { o o S 18

[ LA TN [ V=T =T =] T o S 19
T gL LT g = Co T U1 oL SR P PPPPPPPTUP 19
Y oY YR oY g [gY =40 {01 o Yord o] o -3 USRI 20
BaSIC FUNCEIONS ...ttt h e et e b e et b et sh et et e e bt e b e e bt e b e e ebe e s et s bt e be e be e beeeeeebe e reereens 22
[[aY o T o {0 gl o o ST USSR 31
L@ 101 o1V (] o Tt 1 oY o - SRR 41
START = STOP fUNCHIONS. ..ttt ettt ettt sb e sh e e a et e et e bt e bt e bt e bt e sbe e et e e bt e beesbeeabeesbeesabesabeebeebeesreesaees 45
0ol a1 T 0= 4 3 Lo T T T R OPPPRRRRR 49
AV L=To oY oloT 0N i o] E T PP U PRI 52
(0] 1= - 1 o T gl o T= 1 1 1= ISR 54
FAN ] LY YA o =T = L U= < R UUURE 57
Y (R (=T L0 LSRR 64
RS485 COMMUNICATION ...uiiiiiiiiiiiiiiiic it e a e e e bbb e e s sba e s e s b e e e s saba b e e sebbesessasbaeeseas 67
RO o To T =TT PO PP POPOTPPURPRUPPIN 68
PID CONTIOIIET ... ettt ettt h e ea e e s bt e bt e bt e s bt e eae e et e e be e s b eesbeeese e ea st e et e e bt e nseesmseamneeneeeneenreens 71
1Y o) o] gl o [ = | aT=1 (=T £SO PP PP PPPPRPPPRPPPPPRRRPRS 74
Safety features and default SELEINGS......ccuuviiiieee e e et e e e e e s et e e e e e e e e ernaneeees 75
0 PP PPPPPPN 77

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 3



home and industrial automation systems

Part 6 Error identifiCation .....c...e oottt s st st sre e s e b neeree 80
Part 7 Modbus RTU COMMUNICAtION ..ecuiiiiiiieiieeiieeittet ettt ettt e e te e st e st e e seee e sbeeeshseesabeeenseeesaseeeaseeesnreesnneesnrens 84
Parameter readoUt/SAVING VIa RSASS ........ccuieireeeeieeeeteeeete e ettt e eeteeeeteeeeteeeeteeeateeeeteeeeseeeatesaesseseasseesnteeesseennteesnseeenneeas 84
[Y=T 0 gTo) KT Tol ol TR (o TR V2= =T Y=L TN 84
Y o T=Tol =TI o 1y =Y USRS 85
Part 8 INVerter SPECITICAtIONS .. .cci it e e ettt e e e st e e e e abbae e e s baeeeeasbeeeesabaaeeeanaeeeennsaeeeeanees 87
=] o] (o ] Y7 o <13 UU USSRt 89
ASSEMDIY AIAWINES .. .vviieiiiieieecciiee ettt ece e e sttt e e e s e e e et e e e e eeabeeeeeabeeeeeaateeeaastaeesaasseeeeasseeeeasssaaesannseseesnssanesennseesennsres 89
2T | = = 1 o g1 [=Tox 1 o AP SSPRP 90
A VA Iy To g T 0 ] o VA SRR 91
L AT L =0 /2 92
(O o [=Tol = o] o F TSP P PR PPN 92

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 4



home and industrial automation systems

Part 1 Post-unpacking inspection

Before the inverter is installed and commissioned:

1) Check the device for possible transport damage.
2) Consult the device nameplate to check whether the product you received complies with the actual order.

Any damage, missing elements or discrepancies must be immediately reported to the supplier.

Nameplate
«FeF»} C€ E

Inverter type » Type  FA-1LS-004

Power supply: » Source | 1x230V 50 - 60 Hz
1) Voltage Output | 0.4 kW 2.5 A 0,00+400.0 Hz
2) Frequency A

Output parameters:

1) Power

2) Rated current
3) Frequency

Fig. 1) Inverter nameplate

Inverter type identification

FA - 3LS- 004

Device type:

Power supply:

1LS - 1-phase power supply, 230 V
3HS - 3-phase power supply, 400 V

Rated output power:
004 - 0.75 kW
007 - 1.5 kW
015-2.2 kW
022 - 4.0 kW
040 - 5.5 kW
055 - 7.5 kW

Fig. 2) Inverter type identification

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 5
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Part 2 Installation

Safety precautions

It is forbidden to connect the supply voltage to inverter output terminals.
Failure to adhere to this requirement will result in damaging the inverter and
may cause a fire hazard.

Prevent foreign bodies, such as pieces of electric wiring or metal filings from
control cabinet assembly operations, from penetrating the inverter enclosure.

Before powering up the inverter, close the enclosure, paying special attention not
to damage any connected electric cables.

Do not perform any installation or inspection activities on the inverter after it has
been powered up.

Do not touch in any way any parts inside the powered up inverter to avoid the
electric shock risk.

When the supply voltage is off, life-threatening voltage may still be present on
inverter internal circuits. To avoid electric shock, wait at least 5 minutes after the
power supply and operator panel indicators have been switched off.

Electrostatic charges accumulated in the human body can pose a serious danger
to inverter electronic circuits. To avoid damaging the inverter, do not touch its
PCBs and electronic components inside the enclosure with your hands.

Stop the motor before deactivating the inverter power supply.

The inverter-motor connection must not be interrupted (e.g. by opening the
contactor between the inverter and motor) during motor operation.

s alld A dd el dldl

The inverter neutral terminal must be securely and effectively connected to the
control cabinet earthing system and electric installation.

Note: The inverter is designed to operate within type TN-S mains with effective
neutralising. Failure to comply with this requirement may result in dangerous
potentials occurring on inverter housing metal parts, posing a high risk to both
the operator and inverter.

> BB B BPEDP
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Installation

In order to ensure its correct and safe operation, the inverter must be installed in an upright position on a non-
flammable wall or mounting plate. In addition, the following installation-related requirements must be met:

1) site ambient temperature ranging from -10 to +40°C;

2) air circulation between the inverter enclosure and the environment ensured;

3) protection against penetration of water droplets, water vapour, dust, iron filings and other foreign
bodies;

4) protection against impact exerted by oils, salts, aggressive and explosive gases;

5) adequate space between the inverter and adjacent objects provided as shown in the figure below.

[

50 mm

25mm

>

50 mm

[
Fig. 3) Correct inverter installation example

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 7
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Part 3 External connections

Wiring diagram

...................
----------------------------
rrrrrrrrrrrrrrr

------------------------------

Braking resistor (option)
: I B

7 7

\ P+ RB L i .
L \: — Z U D—— /// T
D— \/
) a o I ™
l o} (@) V % g . {
= w RSN
N o © \L‘\o  —" E E W % —t \\\\\7
5 = [ 1
e o &
! PE[ =
P A | <JP1> !
T~ (F1.00) . DI1 % _ (F2.07)
o~ (Frony . L v o> DA1O——
o ——oDI2 | E 3z
- o e N e,
| o~ (F1.02) - 2 DI3 % <Z( 8 GND ¢ L
L F108) . Spg 2 < '
L~ CF104) . o DI5 =
R Q
o .
o GND > 5 TA | (F2.02).
S o FoT ‘
© 424V 25| ‘
</ m o _7 “
TC .
<JP3> w <JpP2>
(F0.20) +10V (ZD) — A ¢ $F9.‘xx)r.17
D o &
=2 - P b
> GND | < GND &
Potentiometer (
1-5kQ
L2z 1-2) 0 - 20 mA
JP1 pa133)8:30 %
122 . 1-2) OFF
JP2 <@ Rs485 Terminator 2-3) ON
123 1-2)0-10V
JP3[EIB Al 2-3;0-20 mA
External
operator t-up i
banel Set-up jumpers
> - Shielded cable
- Twisted-pair conductors
) - Setting parameter
K <

- Set-up jumper related to setting

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2



home and industrial automation systems

Fig. 4) FA-1LS 1-phase inverter connection diagram
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L3 o (;:\\k o —— 5 2 W (.% : : : /\\\\ ___/'/
= 5
. e o
: PE s 0
N : <JP1> !
o F1.00 » 207
T DI1 W |F2.00)
~__ (F1.01) DI2 G5 DA1 0————
f g E 3
~—_ (F1.02) DI3 25
~ _(F1.03) . L Z
—o DI4 §
~ _(F1.04) ', L Z
° @ DIS =
. 2 ‘
5 TA | roon)
©GND | @& - A JF202).
[a) < o
o e /
%] +24 V o 8 ,4_/ :
TC
<JPs> 1 <JP2>
(F0-20) - D + w AF9.xx) !
10V 3 = i Ao
2 A1 9z 2 Bl‘,’ £ e &
lonp 2° 2 g
© GND <« GND ¢
Potentiometer .
1-5kQ

1-2) 0-20 mA
JPIE DA12 -3)0-10V
JP2@. RS485 Terminator ;g; 8ZF

1-2)0-10V
JP3ELZ. A1 5735020 mA

External
operator Set-up jumpers
panel
- Shielded cable
- Twisted-pair conductors
() - Setting parameter
<..> - Set-up jumper related to setting

Fig. 5) FA-3HS 3-phase inverter connection diagram
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Power circuit connection

A

The inverter power supply must be connected in line with all applicable
standards. The minimum supply cable diameter must comply with the values
specified in the table “Power cable and overcurrent protection device selection”.
If long cables are used, increasing their diameter is recommended.

>

A

If the inverter output switching frequency does not exceed 3 kHz, the maximum
length of cabling routed between the inverter and the motor must not exceed 50
m. For higher switching frequencies, this distance may be reduced.

It is recommended that dedicated shielded motor cables should be routed
between the inverter and the motor.

=

a) FA-1LS 1-phase inverter

R @ R S
) 2% %%

= P, \:

T @

i

,\/\.

b) FA-3HS 3-phase inverter

Fig. 6) Inverter power supply connection terminal strip

~ A 7 N \
\

L2 % %5%)
u V W + RB

Fig. 7) Motor connection

Terminal Function Comments
R The L1, L2 and L3 phase connection sequence does
not affect the inverter operation or motor rotation
S Inverter power supply direction.
For the 1-phase inverter, the L-N power supply must
T be connected to R and T terminals.
] ) Terminals used to connect an external braking resistor
+, RB Braking resistor
u
\Y Motor Terminals used to connect the motor
w
@/PE Neutralising A Eafselj::;\;le inverter and motor neutralising must be

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 10
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Power cable and overcurrent protection device selection

Input current Output current | Maximum motor Protection Cable diameter
Inverter type power
A A kw A mm?
FA-1LS-004 5.4 2.5 0.4 10 1.5
FA-1LS-007 8.2 4.0 0.7 16 2.5
FA-1LS-015 14.0 7.0 1.5 25 2.5
FA-1LS-022 23.0 10.0 2.2 40 4.0
FA-3HS-007 43 2.5 0.7 10 1.5
FA-3HS-015 5.0 3.8 1.5 10 1.5
FA-3HS-022 7.1 5.1 2.2 16 2.5
FA-3HS-040 10.5 9.0 4.0 25 2.5
FA-3HS-055 14.6 13.0 5.5 32 4.0

Control circuit connection

Special attention must be paid to separating the control circuits from power
A circuits. Any accidental connection of these circuits may cause an electric shock
risk to the personnel and/or damage risk to the inverter.

Pay attention to the maximum permissible voltage that can be applied to the
A inverter control inputs and the maximum control output current-carrying capacity
rating. Exceeding these values may result in inverter damage.

> B>

It is recommended that shielded cables should be used for analogue inputs and
outputs.

If analogue signals are transmitted over longer distances, current signals (0 - 20
mA or 4 - 20 mA) should be used instead of voltage signals, where possible.

DO

\ [/ ’
\ [
J\

/, \ /

N/ £ .
\ \

I i
/. A\\ / \¢

TC TA DI1 DI2 DI3 DI4 DIS GND 24V GND10V A|1 DA1485+485-

Fig. 8) Control circuit terminal strip

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2
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Terminal Function Comments
Auxiliary power supply unit mainly designed to supply
+10V potentiometers connected to the inverter analogue
- inputs
+10V I
awxiiary power The maximum permissible load of the +10 V|
supply outputs L ; .
-~ GND é power supply unit is 10 mA. Exceeding this
_& value may result in power supply unit damage.
>
(%]
g The +24V auxiliary power supply unit can be used, e.g. as
o a power supply for sensors connected to the inverter.
+24V ili
+24V auxtliary power The maximum permissible load of the +24V
supply outputs o . .
é power supply unit is 50 mA. Exceeding this
value may result in power supply unit damage.
DI Multl—functloi1 digital input
Multi-function input terminals
- galvanically (optically) separated inputs
Multi-function digital input| - inputs triggered with the GND level
DI2 )
Input functions are defined with the following
s parameters:
Q. .
£ DI3 Multi-function digital input F1.00 - DI1 input set-up
i 3 F1.01 — DI2 input set-up
a F1.02 - DI3 input set-up
F1.03 — DI4 input set-up
D4 Multi-functio: digital input F1.04 — DI5 input set-up
Input logic (response to opened or closed contact)
) . L set with parameter F1.35.
Multi-function digital input
DI5
5
e Operation mode (voltage or current) is selected
- via jumper J3. Jumper in
§_ o position 1-2,i.e.0- 10V voltage input
é AlL Multi-function analogue (default);
5’ input All o position 2-3,i.e.0-20 mA current input.
g e Input impedance 22 kQ for voltage input or 500Q2
for current input
" TA Relay output - NO contact | Multifunction relay output
8 Maximum contact current-carrying capacity (NO and NC):

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 12
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Terminal Function Comments
- 5A/250VAC
2 5A/30VDC
§ TC Relay output - COM contact
> The relay output function is defined in parameter F2.02.
o
o
= Output signal logic set via jumper J1:
2 position 1-2, i.e. 0 - 20 mA current output;
3 ition 2-3, i.e. 0 - 10 V volt tput
3 Multi-function analogue posttion € voitage outpu
& DAL output DA1
§° P The output DA1 function is set up via parameter F2.07.
2
<

Outputs of RS485 communication interface supporting

- 485+ RS485 — Line A the Modbus RTU protocol
2
3 Communication parameters are set with F9 group
S parameters.
g
s . Jumper J1 facilitates the connection of an external
] - —
IS 485 RS485 = Line B resistor terminating the R$485 bus end:
% position 1-2, i.e. resistor disconnected (default);
© position 2-3, i.e. resistor activated

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 13
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Part 4 Control panel

Control panel component description

<

> > STOP

Fig. 9) Inverter control panel

The main inverter control panel elements include:

1) multifunctional 5-character LED display used for inverter operating parameter display and set-up

2) Control indicators

Indicator

Function description

Operation (motor ON)

Motor rotation direction indicator. In combination with the activated RUN indicator,
it indicates:

- “Forward” rotations

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 14
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Indicator | Function description

FWD/REV | “Reverse” rotations

Indicator showing that the display (1) presents frequency values [Hz].

Indicator showing that the display (2) presents current values [A].

3) Control buttons

Indicator | Function description

¢ Inthe status display mode - entering the main inverter set-up menu
¢ Inthe menu display mode - entering a higher-level menu
¢ Inthe parameter edit mode - exiting the edit mode without saving any changes

e Inthe status display mode - toggling between the status values displayed

> >

¢ Inthe parameter edit mode - switching to edit the next parameter value digit

e Inthe status display mode (when the speed setpoint is set via the operator panel) -
motor speed increase/decrease

¢ Inthe menu display mode - moving between successive parameters within the current
parameter group

¢ Inthe parameter value setting mode, the buttons can be used to increase/decrease the

edited parameter value.

ENTER

Confirms the entered parameter value and exits the parameter edit mode

DI

Motor start (if the inverter is set up to be controlled via the operator panel)

RUN

e Motor stop (if the inverter is set up to be controlled via the operator panel)

n
3
(@)
T

e Error conformation and error message deleting

Programmable multi-function button The current button function is set with parameter

ICK
QUICH F6.21.

. :
(0))
=
.

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 15
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4) The cap under which the socket to connect the external operator panel and the JP1-JP3 jumpers for min.

analogue input and output set-up are located.

See Fig. 10 and Fig. 11 for the methods of using inverter control panel and setting necessary parameter values.

@ ® ® ®
cronn] <] £ n L n s LIrrr

\ 4

e
| 0=
2

e, S “""’ » ! ) !
=L | (¥ (&) L LT
®

® @

-{HERER J i yoon 9o,
— [4] = -

Fig. 10) Procedure example - restoring the default set-up

1. Press PRG in the monitor display mode to go to the menu mode and display the symbol for the first
parameter group (FO).
Use the Up or Down buttons to go to a correct parameter group — here, group YO.
Press ENTER to enter the selected parameter group and display its first parameter (Y0.00).
Press ENTER to edit a selected parameter (Y0.00) and display its value. The value being edited is indicated by
the corresponding digit blinking.
Use the Up or Down buttons to set the required parameter value — here, the value is 1.
Press ENTER to confirm the new parameter value and exit the edit mode. Note: Press PRG to exit the
parameter edit mode without confirming any changes.

7. Press ENTER to go to a higher-level menu - YO0.

8. Press ENTER to go to the status display mode.
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Fig. 11 Procedure example — changing a setpoint

1.

© N oW

9.

Press PRG in the monitor display mode to go to the menu mode and display the symbol for the first
parameter group (FO0).

Press ENTER to enter the selected parameter group and display its first parameter (F0.00).

Use the Up or Down buttons to select the required parameter number — here, the number is F0.01.
Press ENTER to edit a selected parameter (F0.01) and display its value. The value being edited is indicated by
corresponding digit blinking.

Use the Up or Down buttons to set the required parameter value digit being edited.

Press SHIFT to move to the next edit field position.

Use the Up or Down buttons to set the required value of the digit being edited.

Repeat steps 5 and 6, in case further parameter value digits are to be edited. After setting all parameter
digits, press ENTER to confirm the new value. Note: Press PRG to exit the parameter edit mode without
confirming any changes.

Press ENTER to go to a higher-level menu - FO.

10. Press ENTER to go to the status display mode.

Inverter status

The current inverter status can be monitored via the parameters displayed on the operator panel LED monitor. If

the inverter operates in the status display mode (i.e. the inverter menu is not displayed, and it is not in the

parameter edit mode), the SHIFT button facilitates toggling between the values being displayed. The list of

displayed parameters depends on whether the motor is running or has been stopped.

If it running, the values of a total of 26 different parameters can be displayed. They include information regarding

the current and set frequency, DC circuit supply voltage, output voltage and current, motor power, (analogue

and digital) input and output status, etc.
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If it is stopped, the values of a total of 16 different parameters can be displayed. They include information
regarding the set frequency, DC circuit supply voltage, output (analogue and digital) input and output status, etc.

Parameter F6.01 and F6.02 can be used to set up the list of parameters to be displayed in
the status mode when the motor is running. On the other hand, the list of parameters
displayed in the status mode can be set up with parameter F6.03.

Setpoint protection

Inverter setpoints can be protected against unauthorised access. To this end, the parameter Y0.01 value must
differ from zero. The value saved in parameter Y0.01 (range: 1 - 65535) is a new password granting access to the

inverter set-up.

If a password to prevent making any modifications in the inverter set-up is set, the “-----
message is displayed when the PRG button is pressed and somebody attempts to enter
the menu. To access the set-up features, enter a valid password value and press PRG
again to confirm the selection.

To deactivate the set-up access protection feature, enter a valid password, go to
parameter Y0.01 and set it to 0.

é If a password is set, it should not be lost or forgotten, as this may prevent the user from é
modifying the inverter set-up.

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 18
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Part 5 Inverter set-up

Parameter groups

Code

Group

Description

More on page

do

Monitoring functions

Parameters responsible for the information displayed on
the inverter LED display in the monitoring mode (normal
inverter operation).

20

FO

Basic functions

Basic inverter set-up, including:

e motor control method specification (U/f or vector
control)

e drive starting/stopping method

e speed setting source

e acceleration/deceleration time

22

F1

Input functions

Analogue and digital input set-up

31

F2

Output functions

Analogue and digital output set-up

41

F3

START-STOP functions

Motor starting/stopping parameters, including:

e acceleration/deceleration curve

e motor stopping method (braking or coasting)
e DC braking and braking module set-up

45

F4

U/f characteristics

Parameter group making it possible to customise the U/f
control characteristics

49

F5

Vector control

Parameters to set up the drive operation with the vector
control mode active

52

F6

Operator panel

Parameters to set up the operator panel operation,
including:

e STOP button function

e set-up of parameters displayed in the status mode
e operating time, temperature, etc. information

54

F7

Auxiliary parameters

Parameters related to, e.g. JOG mode operation, defining
forbidden frequency ranges, permitting rotations in both
directions.

57

F8

Safety features

Inverter safety feature set-up

64

F9

Communication

RS485 connection set-up

67

El

PLC mode

Setting up multi-speed operation parameters and
parameters related to simple PLC control
implementation.

68

E2

PID controller

Parameters of an on-board PID controller allowing the
inverter to be used to create a control system with a
feedback loop.

71

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2
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Code Group Description More on page
Set-up of the parameters of the motor connected to the
b0 Motor parameters inverter 74
0 Safety features and Setting the inverter access code and restoring the default 75
4 default settings settings
yl Errors Inverter error log 77
Monitoring functions
Code Function Description Unit
d0.00 Output frequency Output voltage frequency Hz
do.o1 Setpoint frequency Set output voltage frequency Hz
d0.02 DC voltage DC voltage value on the intermediate inverter circuit Vv
do0.03 Output voltage Output voltage Rms value Vv
do.o4 Output current Output current Rms value A
d0.05 Output power Current value of active power consumed by the motor kwW
Current drive torque value — value related to the rated
d0.06 Output torque value calculated from the connected motor data. %
Digital input status The parameter is programmed as a
hexadecimal number with the value from 0x00 to Ox1F,
as per the formula below:
Multiplier: 2* | 2* [ 2° [ 2* [ 2| 2°
s ala]2]1]0
do0.07 Digital input status DI -
———DI2
DI3
DI5 DI4
One bit of the parameter d0.07 value corresponds to
each output. The value of a given bit equal to 1 indicates
an active input, and value equal to 0 indicates an inactive
output.
Digital output status The parameter is programmed as a
hexadecimal number with the value from 0x00 to 0x02,
as per the formula below:
Multipligr: 24 2% ]| 22 | 2 | 20
Bit: 4 32
d0.08 Digital output status -
Relay 1
If the second bit is set (d0.08 = 2), the output is active; 0
= inactive output.
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Code Function Description Unit
d0.09 Analogue input All Voltage value at the analogue input All Vv
d0.12 Pulse counter !\lumber of pulses counted during operation with pulse i
inputs
d0.14 Motor speed Actual motor speed converted to rpm rpm
do.15 PID - setpoint PID control system setpoint %
do.16 PID - feedback PID control system feedback value %
d0.17 PLC - step In the PLC control mode, parameter d0.17 indicates the i
currently performed program step.
If the inverter is programmed for preset operation time
do.20 Remaining operation (e.g. in the PLC mode), parameter d0.20 indicates the min
time time left until the working cycle end.
d0.22 Activation time Time from the last inverter activation min
d0.23 Operation time Cur.ren.t motor running time (measured since the last min
activation)
Value of the status (frequency, torque, etc.) set to the
do0.25 Set status inverter via a remote communication port %
Frequency set via the main frequency setpoint source
do.27 Set frequency - main Note: The main frequency source is selected with Hz
source
parameter F0.03.
Frequency set via the auxiliary frequency setpoint source
40.28 Set frequseonucry;;auxﬂlary Hy
Note: The auxiliary frequency source is selected with
parameter F0.04.
Inverter status described using bits. See the figure below
for the meaning of individual bits of parameter d0.35:
Bit|4a[3]2]1]0
‘ 00 - Motor stopped
01 - Running - “Forward”
do0.35 Current inverter status direction -
00 - Constant speed
01 - Acceleration
10 - Deceleration
0 - Correct DC voltage
1 - DC voltage too low
do.37 Input A;tla;upsrewous Previous voltage value at the analogue input All Vv
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Basic functions

- . . Ch
Code Description Setpoints Unit |[Factory| ~ a.nge
limited
Sensorless vector control 0
F0.00 Control mode Control via U/f curve (scalar control) 5 - 2 Y

0. Sensorless vector control
Drive control based on an accurate electric model of the motor. It ensures significantly improved speed
and torque control over a very wide frequency range. Designed for single-motor system operation.
Vector control requires accurate motor parameter identification.

2. Control via the U/f curve (scalar control)
Motor control operating via U/f characteristics does not use the powered motor model, and is
therefore not recommended for use with drives requiring high dynamic speeds, high drive torque
values at low frequencies or short motor acceleration and deceleration times. Instead, it is
recommended for applications where the inverter operates as a variable-frequency generator or in
multi-motor systems.

F0.01 | Frequency set via keyboard | Set motor operation frequency Hz 50 Y

Parameter F0.01 can take any value ranging from zero to the maximum frequency value (parameter F0.19).
Note: If the multi-step control mode or motopotentiometer mode is set as the frequency setpoint source,
parameter F0.01 facilitates defining the initial frequency value.

0.1 1
St t which f be set
F0.02 Frequency step e at which frequency can be se 0.0 ) Hz 2 Y
1

Note: Parameter F0.02 affects the settings of all values related to setting the frequency value.

If F0.02 is set to 1, the maximum output frequency may be equal to 3200.0 Hz. If F0.02 is set to 2 (default
setting), the maximum output frequency is 320.00 Hz.

Keyboard - Up/Down  buttons,
Up/Down terminals — value not retained | 0
following a power failure.

Keyboard - Up/Down buttons,
Up/Down terminals — status retained | 1
following a power failure.
Analogue input All 2 - 0 Y
Potentiometer on external operator
panel

Multi-step mode

PLC mode

PID controller

Remote control (RS485) 9

Main frequency setpoint
source

F0.03

OIN|O| >

0 — Keyboard — Up/Down buttons, Up/Down terminals — value not retained following a power failure
If O is selected, the motor is activated at the frequency value set in parameter F0.01. The frequency
value can be modified with the Up/Down buttons located on the operator panel,

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2 22



home and industrial automation systems

Code Description Setpoints Unit |Factory C.ha.nge
limited
or via digital outputs to which the Up/Down commands are assigned. When the power supply is
deactivated, the current frequency setpoint is not retained.
1 - Keyboard — Up/Down buttons, Up/Down terminals - value retained following a power failure
If 0 is selected, the motor is activated at the frequency value set in parameter F0.01. The frequency
value can be modified with the Up/Down buttons located on the operator panel or via digital outputs
to which the Up/Down commands are assigned. A frequency change results automatically in changing
the parameter F0.01 value, so that after a power failure occurs and the motor is restarted, its start-up
takes place from the last set frequency value.
Note: Parameter F0.09 additionally specifies what happens to the currently set frequency value when
the motor is stopped. The parameter F0.09 setpoint does not affect the value in the event of power
failure.
2 - Analogue input All
Analogue output All is set by default as an auxiliary frequency source
(parameter F0.04). To enable Al1 as the main frequency source, first the
parameter F0.04 setpoint must be modified.
4 - Potentiometer on external operator panel
The detailed relationship between the analogue input signal value and output frequency is set up using
parameters F1.12 - F1.25.
6 - Multi-step mode
Up to four binary inputs can be programmed for different combinations of the statuses transmitted to
these inputs to generate different output frequencies.
When all four inputs are used, sixteen different speed levels can be set. Parameters E1.00 - E1.15 make
it possible to set up the multi-speed operation in full detail.
7 - PLC mode
In the simple PLC control mode, a user can define up to sixteen different steps (i.e. speed, acceleration
and deceleration time, duration) to be performed by the inverter automatically. Parameters from
group E1 make it possible to set up the PLC mode in full detail.
8 - PID controller
The frequency setpoint source is used as a setpoint or feedback source. In order to ensure correct PID
controller operation, parameters from group E2 must be set up additionally.
9 - Remote control
Output frequency is set remotely via commands sent by the RS-485 interface and Modbus RTU
protocol.
Keyboard - Up/Down  buttons,
Auxiliary frequency setpoint Up/Down terminals - value not retained | 0
F0.04 cource following a power failure.
Keyboard — Up/Down buttons, Up/Down 1
terminals —
value retained following a power failure.
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Code

Description

Setpoints

Unit

Factory

Change
limited

Analogue input All

Potentiometer on external operator
panel

Multi-step mode

PLC mode

PID controller

0N &

Remote control (RS485)

9

in detail in the section describing this parameter.

Note: Operation of individual setpoints is the same as operation of parameter F0.03 setpoints, so it is described

Frequency is set via the auxiliary source

setpoint source

with reference to the maximum 0
Selecting the frequency.
F0.05 reference frequency - 0 N
for an auxiliary Frequency is set via the auxiliary source
source with reference to the main source | 1
frequency.
Range of changes for the
F0.06 auxiliary frequency 0-150% % 100 N

Parameters F0.05 and F0.06 are used if the option to link the main frequency setpoint source with the auxiliary
frequency setpoint source is activated (parameter F0.07 = 1, 3 or 4). In this case:

Parameter F0.05 defines whether the frequency adjustment range for the auxiliary source is between 0
and the maximum frequency value (F0.05 = 0), or between 0 and the frequency value defined by the
main frequency setpoint source (F0.05 = 1).
Parameter F0.06 defines the range of changes introduced by the auxiliary frequency source. The

resultant value of auxiliary frequency setpoint source impact is a combination of the values from parameter
F0.05 and F0.06.

F0.07

Relationship between the
main and auxiliary
frequency setpoint

source

Ones digit — xX — Frequency setpoint source

selection

Frequency set using the main source

The resultant frequency is the result of
the arithmetic combination of the
signals from the main and auxiliary
sources. The action defining the
relationship between the main and
auxiliary source is defined by the second
digit of the parameter.

Switching between the main and
auxiliary frequency setpoint source

Switching between the main source and
the arithmetic combination of signals
from the main and auxiliary source

Switching between the auxiliary source
and the arithmetic combination of
signals from the main and auxiliary
source

00
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Change

Code Description Setpoints Unit |Factory| =~
limited

Tens digit — Xx — relationship between the
main and auxiliary frequency setpoint source

Main + Auxiliary 0
Main - Auxiliary 1
Max. (Main, Auxiliary) 2
Min. (Main, Auxiliary) 3

Parameter F0.07 makes it possible to define the relationship between the main and auxiliary frequency
setpoint source. The parameter comprises two digits:
1 digit (ones):
0 - Frequency set using the main source
The frequency is set only by means of the main frequency setpoint source (set using parameter F0.03).
1 - Arithmetic combination of main and auxiliary source
The resultant frequency is the result of an arithmetic operation (set at the second digit of the
parameter) between the main and auxiliary frequency setpoint source.
2 - Switching between primary and secondary source
The choice of whether the frequency is set using the main or auxiliary source is made using one of the
digital inputs to which the code 18 function is assigned (frequency setpoint source switching — see the
description of parameter F1.00 - F1.07 for more details).
If the input to which the source switching function is assigned is inactive, the main source is used to
set the frequency. If the source switching input is active, the frequency is set using the auxiliary
source.
3 - Switching between the main source and arithmetic combination of the main and auxiliary source
It is the same as for the previous value. If the source switching input is inactive, the frequency is set
using the main source. If the source switching input is active, the frequency is defined as a result of an
arithmetic operation (set at the second digit of the parameter) between the main and auxiliary source.
4 - Switching between the auxiliary source and arithmetic combination of the main and auxiliary source
It is the same as for the two previous values. If the source switching input is inactive, the frequency is
set using the auxiliary source. If the source switching input is active, the frequency is defined as a
result of an arithmetic operation (set at the second digit of the parameter) between the main and
auxiliary source.

2 digit (tens):
This setting is useful only if the first digit of the parameter forces creating the frequency combination from
the main and auxiliary source.
0 — Main + Auxiliary
The resultant frequency is the arithmetic sum of the frequency set using the main and auxiliary source.
1 - Main - Auxiliary
The resultant frequency is the result of subtracting the frequency set by the main source from the
frequency set by the auxiliary source.
2 — Max. (Main, Auxiliary)
The frequency is set at the higher of the values which are at a given moment set by the main and
auxiliary frequency setpoint source.
3 — Min. (Main, Auxiliary)
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Code Description Setpoints Unit |Factory C'ha'nge
limited
The frequency is set at the lower of the values which are at a given moment set by the main and
auxiliary frequency setpoint source.

If the frequency setpoint source is set as an
arithmetic combination of signals from the
main and auxiliary source, parameter F0.08
allows to force additional offset of the
resultant frequency. In such cases, the set

F0.08 Frequency offset frequerlcy is the result of. the arithrﬁfatic Hy 0.00 N
operation between the main and auxiliary
source added together with offset F0.08.
The frequency offset can be set in the range
from 0.00 Hz to the maximum value specified
by parameter F0.19.
Set frequency is not saved when the

Frequency setting memory STOP button is pressed. 0

F0.09 - 1 N
Set frequency is not saved when the 1
STOP button is pressed.

1-

If the frequency is set digitally (e.g. using Up/Down buttons/terminals), parameter F0.09 makes it possible to
specify whether the last set frequency value is saved when the motor is stopped.
0 - Frequency value is not saved

When the motor is stopped, the current frequency setting is discarded. The motor will be restarted
with the initial frequency value defined in parameter F0.01.

Frequency value is saved

When the motor is stopped, the current frequency setting is retained. The motor will be restarted with
the frequency value set when the motor was previously stopped.
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Up/Down command Current frequency correction 0
FO.10 . - - 0 Y
operation Set frequency correction 1

If the frequency is set digitally (e.g. using Up/Down buttons/terminals), parameter F0.10 facilitates specifying
whether Up/Down commands affect the current motor frequency or change the frequency setpoint.

The difference in parameter F0.10 operation is particularly perceptible
during acceleration/deceleration with long coasting and stopping times. In
the former case, the Up/Down command affects the current frequency,
which causes acceleration/deceleration to occur faster. In the latter case,
the difference occurs later, i.e. when the new set frequency is reached.

Control panel buttons 0
Signal source Control via multi-function digital inputs 1
FO.11 START - STOP DI1 - DI8 - 0 N
Remote control (RS485 and Modbus 5
RTU)

Parameter defining the method of giving starting and stopping commands to the drive (FWD, REV, JOG):
0 - Control panel buttons
Commands are given using inverter control panel buttons.
1 - Control via digital inputs DI1 - DI5
Commands are given using correctly programmed digital inputs DI1 - DI5 (input set-up - parameters
F1.00 - F1.05).
2 - Remote control
Commands are given using the RS485 communication port and Modbus RTU protocol.
3 — Control panel buttons + remote control
Commands are given using operator panel buttons, RS485 communication port and Modbus RTU
protocol.
4 - Control panel buttons + control via digital inputs + remote control
All the above-mentioned sources are used for control purposes.

Ones digit
Linking the frequency sources with START -
STOP commands given via the operator panel
No link
Control panel buttons
Analogue input All
Operator panel potentiometer

Linking the frequency Fast pulse input
setpoint source with the | Multi-speed mode

START - STOP signal PLC mode

source PID controller

Remote control (RS485)
Tens digit
Linking the frequency sources with START -
STOP commands given via the terminal strip
(meaning of individual values is the same as
for the first digit).
Tens digit

FO.12

000 N

O IN|OO|UN|B N |O
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Linking frequency sources with START - STOP
commands given remotely (meaning of
individual values is the same as for the first
digit).

Parameter F0.12 facilitates defining links between START - STOP command sources and frequency setpoint
sources. This feature makes the source switching process more flexible.

Example:

If parameter F0.12 is set to 24, it means that:

1) If the START-STOP command source is set to the operator panel, the
frequency is set via an operator panel potentiometer (first digit of
parameter F0.12 set to 4).

2) If the START-STOP command source is set to the terminal strip, the
frequency is set via an analogue input AIl (second digit of parameter
F0.12 set to 2).

The same frequency setpoint source can be linked to various sources used to set the START - STOP commands.
If the sources are linked, parameter F0.03 - F0.07 settings are ignored.

FO0.13 Acceleration time 0.0-6500.0 - 10.0 Y

FO0.14 Deceleration time 0.0-6500.0 - 10.0 Y

The acceleration time setting (F0.13) defines the time during which the inverter accelerates from 0 to the
frequency reference value set in parameter F0.16. The deceleration time setting (F0.14) defines the time
during which the inverter decelerates from the frequency value set in F0.16 to 0. The time unit for parameter
F0.13 and F0.14 is specified in parameter F0.15.

Note:

Excessively short acceleration/deceleration times, especially for drives with
a high moment of inertia, impose high loads on motor windings and inverter
output circuits. They can also cause tripping of the inverter overvoltage and
overcurrent protection features.

FA-3X inverters facilitate defining up to four sets of acceleration/deceleration times and switching between
them using signals applied to digital inputs DI. Then, these times are set up via the following parameters:
FO0.13, F0.14 — First set
F7.08, F7.09 — Second set
F7.10, F7.11 — Third set
F7.12, F7.13 — Fourth set

Acceleration/decelerati 1 second 0
F0.15 cce erat'|on efce eration 01 second 1 0 N
'me unt 0.01 second 2

Parameter F0.15 determines the scale with which acceleration and deceleration times are presented. The
selected scale determines the time setting accuracy as well as the maximum acceleration and deceleration
times.

0 -1 second — Time scale 0 - 65000 s

1-0.1second — Time scale 0.0 - 6500.0 s

2-0.01 second — Time scale 0.00 - 650.00 s
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Acceleration/decelerati Maximum frequency (F0.19) 0
FO.16 ccefera 'on . eceleration Setpoint frequency 1 0 N
reference frequency 100 Hz >

F0.16 defines reference frequency for acceleration and deceleration times. Depending on the value of
F0.16, acceleration times are calculated as follows:

0 - Maximum frequency (F0.19 — acceleration time from zero to the maximum frequency (saved in

parameter F0.19).

2 - Setpoint frequency — acceleration time from zero to the setpoint frequency. In this case, the
acceleration time is constant regardless of the setpoint frequency. However, the actual motor
acceleration changes (the higher the setpoint frequency, the greater the acceleration).

3 - 100 Hz — acceleration time to 100 Hz frequency.

Note:

For 0 and 2, the motor acceleration is constant. If it is assumed that, e.g. the
maximum frequency F0.19 is equal to 50 Hz and the acceleration time is
equal to 1 Os, the acceleration time from zero to 25 Hz is:

F0.16 = 0 -> time until 25 Hz is reached =5 s

F0.16 = 1 -> time until 25 Hz is reached =10 s

F0.16 = 2 -> time until 25 Hz is reached =2.5 s

Switching frequency No 0
F0.17 change in the 1 N
temperature function Yes 1

When the temperature changes, the inverter can automatically adjust the power output switching frequency
so that it decreases at high temperatures and increases at low temperatures. It results in reducing power
losses during transistor switching and affects the inverter temperature limit.

F0.18 Switching frequency 0.5-16.0 - 8 N

The switching frequency value determines the frequency at which the output power transistors are switched
and, simultaneously, the rate at which the PWM output waveform is shaped to power the drive connected to
the inverter output. A correct switching frequency has a very significant impact on correct operation of the
drive and the level of electromagnetic interferences emitted by the inverter.

If this frequency is high, the sine wave of the voltage supplying the motor is better reproduced, which
improves the motor performance (especially at low frequencies) and reduces the noise it generates. However,
high frequency generates much higher electromagnetic interferences. It also results in greater power losses
inside the inverter, which results in the fact that the inverter emits much more heat, which in turn may even
result in inverter damage at high output loads. Other additional problems include current leakage presence on
cables routed between the inverter and motor, and between the motor windings and motor housing. This in
turn can result in tripping the residual current protection feature integrated with the inverter.

See the table below for an example list of drive characteristics for various switching frequencies:

Switching frequency Low High
Motor noise High Low
Sinusoidal current reproduction Poor Good
Motor temperature High Low
Inverter temperature Low High
Current leakages Low High
Interference (mains and EMC) Low High
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Maximum output

50.00 —320.00 (3200.0) Hz 50 Y
frequency

FO0.19

Maximum inverter maximum output voltage and current frequency If parameter F0.02 is set to 2 (default) the
maximum output frequency is 320 Hz. If F0.02 is set to 1, the maximum output frequency may be equal to
3200 Hz.

Parameter F0.19 is the reference value for the frequency set using the fast
pulse input or the digital inputs (multi-speed mode).

U ¢ limit Parameter F0.21 0
F0.20 pzz; ;?::Se:src;ml Analogue input All 1 - 0 Y
P Remote control (RS485) 5

The maximum output frequency can be set permanently via parameter F0.21. It is also possible to flexibly limit
the maximum frequency via analogue inputs, the fast pulse input or the remote control feature (Modbus RTU
communication).

Setting an analogue or pulse input to limit the maximum frequency only
makes it possible to limit the maximum frequency set parameter F0.21.

In case the set frequency value is higher than the value specified in parameters F0.20 - F0.22, the output
frequency is limited to the maximum value set.

F0.21 Upper frequency limit F0.23 (lower limit) — F0.19 (upper limit) Hz 50 N

F0.22 [Upper frequency limit offset| 0.00 - F0.19 Hz 0 N

Parameter F0.21 specifies the maximum frequency value that can be set at the inverter output. The setpoint
range extends from the minimum frequency value (set via F0.23) to the maximum frequency value (set via
F0.19).

When the upper frequency limit value (F0.20) is set via an analogue or fast pulse input, parameter F0.22 allows
the upper frequency limit threshold offset to be specified (so that, for example, the possibility of setting the
maximum frequency equal to 0 is eliminated).

F0.23 Lower frequency limit 0.0 (lower limit) — F0.21 (upper limit) Hz 0 N

In case the set frequency value is lower than the value set in parameter F0.23, the output frequency is limited
to the value specified in F0.23 or the motor is stopped (depending in the parameter F7.18 setting).

Correct 0

FO0.24 Rotation direction - 0 N
Reverse 1

Parameter F0.24 makes it possible to change the motor rotation direction (“forward”). This action is a
software-controlled equivalent of changing the rotation direction by altering the sequence of two motor phase
wires.
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Input functions

Code Description Setpoints Unit |Factory c_ha_nge
limited

F1.00 Input DI1 set-up 0-50 - 1 Y

F1.01 Input DI2 set-up 0-50 - 2 Y

F1.02 Input DI3 set-up 0-50 - 8 Y

F1.03 Input DI4 set-up 0-50 - 9 Y

F1.04 Input DI5 set-up 0-50 - 12 Y

F1.40to 1.

Inability to set the selected output function may indicate that it has already
been assigned to another output. By default, only one function can be
assigned to one input DI. This limit can be cancelled be setting parameter

Each binary input DI1 - DI5 can be assigned with one out of 50 available functions. See the table below for a list
of available functions and their descriptions.

Value Command Description
0 None No function is assigned to the input.
1 Forward Forward rotation command
2 Reverse Reverse rotation command
Motor stop command (applies to 3-wire mode control)
3 Stop
4 JOG —forward Forward test run
5 JOG —reverse Reverse test run
6 “Up” command Frequency value increase/decrease via digital inputs DI.
7 “Down” command
8 Coasting Motor stop via free coasting function
Error reset (RESET) Function designed to acknowlec.ige and clear errors via digital inputs DI.
9 It operates analogously to pressing the operator panel RESET button.
When the “Pause” command is given, the motor stops while retaining
all the motor status parameters from before the pause was activated
10 Pause (e.g. PLC operation step, PID controller status, etc.). When the “Pause”
input is deactivated, the motor restarts and its previous status is
restored.
NO (normally-opened) type alarm input When this input is triggered, the
11 Alarm . . .
inverter is locked and Err.15 is reported.
12 Multi-step control —
- Bit 1 Four digital inputs, to which multi-step speed commands are assigned,
Multi-step control — . . . .
13 Bit 2 make it possible to define up to 16 different speeds that can be
- selected by combining the input signals sent to inputs DI.
14 Multi-step control —
Bit 3
15 Multi-step control —
Bit 4
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Code

Description

Change
limited

Setpoints Unit |Factory

See below for a table specifying the speed combinations in the multi-step control input setting function:

Bit4 | Bit3 | Bit2 | Bit1l Command Parameter
- - - - Speed 0 E1.00
- - - ON Speed 1 E1.01
- - ON - Speed 2 E1.02
- - ON ON Speed 3 E1.03
- ON - - Speed 4 E1.04
- ON - ON Speed 5 E1.05
- ON ON - Speed 6 E1.06
- ON ON ON Speed 7 E1.07

ON - - - Speed 8 E1.08

ON - - ON Speed 9 E1.09

ON - ON - Speed 10 E1.10

ON - ON ON Speed 11 El1.11

ON ON - - Speed 12 E1.12

ON ON - ON Speed 13 E1.13

ON ON ON - Speed 14 E1.14

ON ON ON ON Speed 15 E1.15

16

Acceleration/
deceleration — Bit 1

17

Acceleration/
deceleration — Bit 2

The two digital inputs to which the acceleration and deceleration time
selection commands are make it possible to select up to four
combinations of acceleration and deceleration times via combinations
of signals applied to the inputs DI.

Acceleration and deceleration times associated with the successive
steps are defined in the following parameters:, , ,.

See the table below for a list of possible combinations of inputs responsible for acceleration and deceleration
plus their corresponding setting.

Bit2 | Bit1l Command Parameters
- - Set 1 F01.13-F0.14
- ON Set 2 F7.08 - F7.09

ON - Set 3 F7.10-F7.11

ON ON Set 4 F7.12 - F7-13

Frequency setpoint

When linked with the parameter F0.07 setting, input DI facilitates

18 L _ .
source switching switching between two frequency setpoint sources.
Triggering the input to which the code 19 function is assigned results in
19 Up/Down — deleting the | clearing the current frequency value set via Up and Down buttons and
setpoint restoring the frequency value set in F0.01.
20 Input facilitating START-STOP command source switching If FO.11 is set

START-STOP (1)
command source
switching

to 1, this input facilitates switching the source between the operator
panel and terminal strip.

If FO.12 is set to 2, this input facilitates switching the source between the
operator panel and remote control device.
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Code Description Setpoints Unit |Factory (Eha'nge
limited
21 Acceleration/ Command making it impossible to alter the frequency value (except for
deceleration lock the stop motor command)
PID control operation stop Controller status is locked at the current
22 PID — pause level. Changes to the setpoint and feedback signal do affect the PID
controller output.
In the control mode, the “PLC - reset” command resets the PLC status
23 PLC — reset s
and restores its initial value.
)5 Counter input Input for counting pulses appearing at input DI
Resetting the counter of pulses counted via the counter input (DI - code
26 Counter reset
25)
57 Pulse length Function for determining the length of pulses appearing at input DI
measurement
)8 Pulse length reset Resetting the pulse duration determined via the pulse length
measurement input (DI - code 27).
If the input is active and the inverter ran in the torque control mode, it is
29 Torque-controlled lock | then switched to the speed control mode.
) The fast (100 kHz) pulse input function can only be assigned to input DIS.
30 Fast pulse input
37 DC braking Input activation switches the inverter to the DC braking mode.
NC (normally-closed) type alarm input It the circuit with the input to
33 Alarm which the Alarm (NC) function is assigned is interrupted, the inverter is
locked and Err.15 is reported.
If the input is triggered, the inverter responds to motor frequency
Frequency change . .
34 . change commands. Otherwise, the frequency is locked at the last set
permission
value.
Input making it possible to change the feedback operation direction in
35 PID controller —run the PID control system
direction Note: The default feedback direction is set with parameter E2.03.
This input makes it possible to stop the motor (analogously to pressing
36 Braking (1) the operator panel STOP button). For example, this function can be
used to operate limit switches.
Input facilitating START-STOP command source switching between the
START-STOP (2) terminal strip and remote control device. If the inverter is set up for
37 command source START-STOP control via the terminal strip, triggering this input results
switching in switching the source to the remote control device (and vice versa).
PID — integrating If this input is active, operation of.the PID cor‘mtroller i‘ntegratir‘lg part ‘is
38 stopped. However, the proportional and integrating sections still
controller stop
operate normally.
39 Switching between the | The active input disconnects the main frequency setpoint source and
main frequency source | replaces it with the setpoint defined in parameter F0.01.
and setpoint
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Code Description Setpoints Unit |Factory (Eha'nge
limited
Switching between the L . . .
s The active input disconnects the auxiliary frequency setpoint source
auxiliary frequency N . ) .
40 . and replaces it with the setpoint defined in parameter F0.01.
setpoint source and
setpoint
In case the option to switch PID controller parameters via the terminal
strip is set (E2.19 = 1):
Input active - PID controller follows the first set of parameters (E2.13 -
PID controller
43 o E2.15).
parameter switching .
Input Inactive - PID controller follows the second set of parameters
(E2.16 - E2.18).
When this input is in activated, the inverter is locked and Err.27 is
44 Error (1) reported. Precise response to error occurrence can be defined in
parameter F8.19.
When this input is in activated, the inverter is locked and Err.28 is
45 Error (2) reported. Precise response to error occurrence can be defined in
parameter F8.19.
Triggering the input results in stopping the motor as quickly as possible.
. The braking time is set automatically so that the braking current does
47 Emergency braking . . .
not exceed the maximum value and inverter locking can be prevented.
Triggering the input results in motor deceleration (to a complete stop)
as per the braking time set in parameter F7.13.
48 Braking (2) Note: The braking command is effective regardless of the selected
START — STOP command mode.
so | Motor deceleration and (I kg omcton, e
stopping with DC ) Pping & )
The input operates in combination with the time control functions (set
50 Running time reset via parameters F7T42 - F7.45). Activating the .mput results in resetting
the current operating time counter and restarting the countdown.
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Terminal strip control

F1.10 mode

Two-wire control - Mode 1

Two-wire control - Mode 2

Three-wire control - Mode 1

N|—=|O

Three-wire control - Mode 2

3

terminal strip.

Two-wire control — Mode 1

Input set-up:

Parameter F1.10 determines the method of processing the START - STOP commands given by the inverter

It is the simplest and most commonly implemented control method. Two digital inputs DI are assigned with
forward (FWD) and reverse (REV) run functions.

Input terminal

Input set-up parameter setpoint

Function description

DIx 1 Run - Forward (FWD)
Dly 2 Run - Reverse (REV)
Control connection diagram:
Kl
"o DIx “Forward” (FWD)
K2
"o Dly “Reverse” (REV)
COM
Run logic:
K1 K2 Operation
- - STOP
- ON Run - Reverse
ON - Run -
Forward

Two-wire control - Mode 2
direction.

Input set-up:

In this mode, one input (DIx) operates as the motor run command, and the other (Dly) is used to select the run

Input terminal

Input set-up parameter setpoint

Function description

Dix

Run - Forward (FWD)

Dly

Run - Reverse (REV)

Control connection diagram:
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Kl
"o DIx RUN
K2
o Dly DIRECTION
COM
Run logic:
K1 K2 Run
- - STOP
- ON STOP
ON - Run - Forward
ON ON Run - Reverse

Three-wire control - Mode 1

The run permission is obtained by activating input Din (level control) to which the code 3 function (three-wire
control — run permission) is assigned. The motor run in the specified direction is activated by pressing (pulse
control) input DIx or Diy to which the code 1 and 2 commands are assigned. Deactivate input Din to stop the
motor.

Input terminal Input set-up parameter setpoint Function description
Dly 1 Run - Forward (FWD)
DIx 2 Run - Reverse (REV)

3-wire control -
Din 3 STOP/RUN

Kl — RUN
s Din PRACA

K2 FORWARD
"o DIy PRZOD

K3 REVERSE
< DIx TYL

COM

Three-wire control - Mode 2

The run permission is obtained by activating input Din (level control) to which the code 3 function (three-wire
control — run permission) is assigned. The motor is started with terminal DIx (pulse control) to which the code
1 command is assigned. The run direction is specified via input Dly (level control) to which the code 2
command is assigned.
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Input terminal Input set-up parameter setpoint Function description
DIx 1 Run - Forward (FWD)
Dly 2 Run - Reverse (REV)
Bin 3 3-wire control — STOP/RUN
Run direction:
Dly Direction
0 Forward (FWD)
1 Reverse (REV)
K1
"o DIn STANDBY
K2
DIx RUN
K3
"o Dly DIRECTION
COM
Frg | UP/Downterminal- |, 0 ccsas Hz/s | 1.0 | N
change speed

When the input terminals are used to operate the Up/Down function, parameter F1.11 determines how fast the
frequency setpoint changes.

Note: If F0.02 is set to 1, the change speed can be set within the range from 0.01 Hz/s to 655.35 Hz/s. If F0.02 is
set to 2, the change speed can be set within the range from 0.001Hz/s to 65.535 Hz/s.

F1.12 o o Xmn | 0.00 - F1.14 000 | V N
S5

F1.13 S, 2 Yum | -100.00 - 100.00 000 | % N
o o> 9
S 2%

F1.14 o=E Xmw | F1.12 - 10.00 1000 | V N
= <

F1.15 -0 Yms | -100.00 - 100.0 10000 | % N

The inverter makes it possible to define the relationship between the voltage (current) at the analogue input
and the setpoint at the analogue transducer output.

If the signal value at the analogue input exceeds Xmax, the output signal value remains at the Ymax level. If the
signal value at the analogue output is below Xmin, 0 or the Ymin value (depending on the F1.25 parameter
settings) can be set at the output.

See the table below for a few examples of characteristic setpoints:

Example 1
The 0 - 10 V voltage input is set in such a manner that the setpoint equal
to 0% corresponds to the input voltage equal to 0 V, and the setpoint
equal to 100% corresponds to the input voltage equal to 10 V.
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y A

Y m100% foeemnennennnnenneeen .
Ymin: O% :
e
min = OV Xmax = lov X
Settings:
F113 Y min 00 %
F1.14 Xmax 10.00V
F1.15 Ymax 100.0%
Example 2

The 0 - 10 V voltage input is set in such a manner that the setpoint equal
to -100% corresponds to the input voltage equal to 0 V, and the setpoint
equal to 100% corresponds to the input voltage equal to 10 V. In this
case, the setpoint equal to 0% is obtained for the input voltage equal to

5V.
y
Y,.=100%
=10V
X
X,.= 0V
Y,.=-100%
Settings:
F1.12 Xmin 0.00V
F1.13 Ymin -100.0 %
F1.14 Xmax 10.00 vV
F1.15 Y max 100.0%
Example 3

The 4 - 20 mA current input is set in such a manner that, for the 4 mA
current, the setpoint is 0%, and it is set to 100% for the 20mA current.
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Note: When using a current input, the input signal is converted according
to the following relationship: 1 mA=0.5V

y A
Ymu\: l 00%
Y..= 0% : -
Xuin =2V X =10V x
Settings:
F113 Ymin OO %
F1.14 Xmax 10.00V
F1.15 Y max 100.0%

ol value | than th Ones digit - input All
igna r\r/:ianlijriuor\\nNSa:luean € Minimum value 0 ) 0 N
0.0% 1

F1.25

Parameter F1.25 determines how the analogue signal is processed if its value falls below the minimum level.

Here, two responses are possible:

0 — Minimum value
The setpoint remains at the minimum level (parameter F1.13) 1 - 0.0%.

The setpoint is set to 0.0%

Digital
F1.30 00 input DI | 0.000 - 1.000 s 0.01 N
C
o
ﬁ Analogue
F1.31 input AlI1 | 0.00-10.00 s 0.1 N

F1.30 - F1.31 group parameters make it possible to specify the length of time for which the voltages applied to
the analogue and digital inputs are filtered. If disturbances or rapid voltage changes at the inputs occur, the

filtering time should be extended to avoid abnormal input operation.

Note: Extending the filtering time results in increasing the input resistance to disturbances, but, simultaneously,
it slows down the inverter response to input status changes.

F1.35 DI1 - DI5 input logic First digit — input DI1
Positive logic — active when the 0

contact is closed

- 0 Y
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Negative logic - active when the
contact is opened

Second digit — input DI2
Third digit — input DI3
Fourth digit — input DI4
Fifth digit — input DI5

0 - Positive logic

input activation. An opened contact between DI and GND is treated as an inactive input.
1 - Negative logic

Parameter F1.35 makes it possible to define the activation method independently for each digital input.

If positive logic is selected, closing the contact between input DI and GND input is (by default) treated as

If negative logic is selected, an opened contact between input DI and GND input is (by default) treated as
input activation. ON the other hand, a closed contact between DI and GND is treated as an inactive input.

F1.37 DI1 — deceleration time 0.0 - 3600.0

S 0.0 Y
F1.38 DI2 — deceleration time 0.0-3600.0 S 0.0 Y
F1.39 DI3 — deceleration time 0.0-3600.0 S 0.0 Y

with that digital input is activated.

Note: Only inputs DI1, DI2 and DI3 make it possible to delay the input activation.

The time from the moment when the digital input status changes to the moment when the function associated

Parameter determining whether the same
function can be assigned to different digital
F1.40 Doubling the DI settings | inputs DI.

0) Function doubling forbidden

1) Function doubling permitted
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Output functions
.. . . Change
Code Description Setpoints Unit |Factory| —
limited
F2.02 | Relay output functionTl | 0-40 - 2 N
Parameter F2.02 specifies the relay input function. List of reported events:
Value Function Description
0 None No function is assigned to the output.
1 Standby - frequency | The status is reported when the inverter run command is given and,
equal to 0 Hz simultaneously, the output frequency is set to 0 Hz.
2 Error Error message and inverter emergency stop
In combination with parameter F7.23 and F7.24, the output informs
FDT1 frequency . . .
3 reached about reaching and exceeding the frequency setpoint. For more
information, see the parameter F7.23 and F7.24 descriptions.
In combination with parameter F7.25, the output informs that the set
4 frequency has been reached and the operation is within a defined zone
Set frequency reached | 3round the setpoint. For more information see the parameter F7.25
description
5 0 Hz speed Output is active when 0 Hz frequency is set.
6 Motor overload Motor overload indication (linked to parameters F8.02 — F8.04)
The output is activated when inverter overload is detected, but ten
7 Inverter overload )
seconds before the drive emergency stop occurs.
8 Pulse counter The inverter makes it possible to program the counter (counting the
overflow pulses applied to input DI) with a specified maximum and setpoint
value. When the setpoint is exceeded, the code 9 output is activated,
9 Set pulse number and when the maximum value is counted down, the 8 code output is
countdown also activated.
For more information, see the parameter E0.08 and E0.09 descriptions.
If a digital input is used to convert the number of pulses into the
10 Set length material length, the digital output to which the code 10 function is
measurement assigned indicates that the set length has been achieved.
11 PLC operation cycle When a full PLC operation cycle is completed, the output is activated for
end 250 ms.
Set cumulative The output is activated when the cumulative inverter operation time
12 operation time (parameter F6.07) exceeds the limit value defined in parameter F7.21.
reached
. .. | The output is active when the set frequency is higher than the
Output frequency limit . . s
13 maximum value or lower than the minimum value (i.e. when the
inverter cannot reach the set frequency value).
14 Output torque limit | The output is active when the drive torque limit is exceeded.
The output is activated when the inverter is ready for operation, i.e.
15 Ready to operate when the power supply is ON, the voltage in the DC circuit is stable and
no error messages are displayed.
17 Upper frequency value | The output is active when the upper limit frequency value is reached or
reached exceeded.
18 Lower limit frequency | The output is active when the output frequency is equal to or less than
value reached the minimum value.
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Code Description Setpoints Unit |Factory C'ha'nge
limited
Note: When the inverter is stopped (STOP command), this output is
deactivated.
19 Low supply voltage The output is activated when undervoltage is detected in the inverter
DC circuit.
20 Communication Output status set by the remote control device (RS485)
The output is active when the output frequency is equal to 0 Hz.
53 0 Hz speed
(2) Note: The output is also active when the motor is stopped by the STOP
command.
24 Set cumulative inverter | The output is activated if the inverter activation time (parameter F6.08)
activation time reached | reaches the value set in parameter F7.20.
55 Signalling the fact that the set frequency FDT2 has been reached and
FDT2 frequency reached| exceeded. For more information, see the parameter F7.26 and F7.27
descriptions.
2% f, frequency reached Indicating that the frequency value set in F7.28 and F7.29 has been
reached.
7 f, frequency reached Indicating that the frequency value set in F7.30 and F7.31 has been
reached.
Indicating the |1 current with the setpoint set in F7.36 and F7.37 has
28 I, current reached
been reached.
Indicating the I, current with the setpoint set in F7.38 and F7.39 has
29 I, current reached
been reached.
. . If the current run time counter (parameters F7.42 - F7.44) is
Current operation time . . L
30 programmed, the output is activated when the set motor run time is
reached
reached.
Voltage at input Al1 The output is active whe.n the voltage value at ar\alogue input All is
31 lower than the value set in parameter F7.50, or higher than the value
exceeded .
set in parameter F7.51.
33 No load Idle motor operation signalling
34 Reverse run The output is active when the motor rotates in the “Reverse” direction.
35 Load current dro The output is active when the load current value drops below the value
P defined in the parameter F7.32 and F7.33.
The output is active when the inverter power module temperature
36 Overtemperature (parameter F6.06) exceeds the limit value defined in parameter F7.40.
37 Load current The output is active when the load current value rises above the value
exceeded defined in parameter F7.34 and F7.35.
The output is active when the frequency is equal to or less than the
38 Minimum frequency | minimum value.
Note: The output is also active when the motor is stopped (STOP).
40 Permissible operation | The output is activated when the inverter operation time exceeds the
time exceeded value set in parameter F7.45.
Analogue output
F2.07 DA1 function 0-15 i 0 N
The analogue output operates within the range from 0 to 10 V (voltage output) or from 0 to 20 mA (current
output).
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Code Description Setpoints Unit |Factory (Eha'nge
limited
One of the following functions can be assigned to the analogue output.
Value Function Description
The output signal value is proportional to the current inverter output
frequency.
0 C tf . . _ .
urrent frequency The output signal is scaled within the range from 0 Hz to the maximum
output frequency.
The output signal value is proportional to the set output frequency.
The signal is scaled within the range from 0 Hz to the maximum
1 Set frequency
frequency.
The output signal value is proportional to the output current Rms value.
The signal is scaled within the range from 0 to 200% of the motor rated
2 Output current
current.
The output signal value is proportional to driving torque.
. . o N
3 Output torque The signal is scaled within the range from 0 to 200% of the rated torque.
The output signal value is proportional to the current output power.
4 Output power The signal is scaled within the range from 0 to 200% of the rated power.
The output signal value is proportional to the voltage Rms value at the
5 Outout voltage inverter output.
P & The signal is scaled within the range from 0 to 120% of the inverter rated
voltage.
The signal value is proportional to the voltage value at analogue input
7 All All.
The signal is scaled within the range from 0 to 10 V.
In length measurement mode, the output signal is proportional to the
10 Length curre.ntly measured Igng:th. .
The signal is scaled within the range from 0 to the set final length
(parameter E0.05).
In element counting mode, the output signal is proportional to the
11 Counter counter value.
The signal is scaled within the range from 0 to the set final counter value
(parameter E0.08).
The output signal is proportional to the current motor speed.
13 Rotational speed The S|gnal‘|s scaled W|.th|n the range from 0 Hz to the rotational speed
representing the maximum frequency.
The output signal is proportional to the inverter output current value.
14 Output current The signal is scaled within the range from 0 to 100 A.
The output signal is proportional to the DC voltage value in the inverter
15 DC voltage intermediate circuit.
The signal is scaled within the range from 0 to 1000 V.
F2.11 Relay output | 0.0-3600.00 s | o | N
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for output DA1

Code Description Setpoints Unit |Factory (Eha'nge
limited
delay T1
F2.15 Binary output logic Second digit (xxxXx) - Relay output logic T1
The second digit of parameter F2.15 determines the relay output logic.
0 - Positive logic
Positive logic means that if the output is active, the corresponding relay contact is closed.
2 — Negative logic
Negative logic means that if the output is active, the corresponding relay contact is opened.
F2.16 Zero offset for output DA1 -100.0 - +100.00 % 0 N
F2.17 Amplification coefficient 110.00 - +10.00 i 0 N

The resulting output signal value can be calculated using the y = kX + b formula, where:
k - amplification coefficient;
X - input value of the analogue signal
b - offset of a characteristic
y - scaled and amplified output signal value

Parameters F2.16 - F2.17 are used to offset and scale the analogue output DA1 characteristics. Offsetting the
zero value by 100% results in increasing the output signal characteristic by 10 V (or 20 mA). In this case, the
output value equal to 0 V corresponds to +10 V after scaling.

Example

then:
k=-0.5
b = 80%

If we assume that the output analogue signal is to reproduce the output frequency in
such a manner that the frequency of 0 Hz is 8 V, and the maximum frequency is 3 V,
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START- STOP functions

Code Description Setpoints Unit [Factory c_ha_nge
limited
Direct start-up 0
F3.00 Start method Start-up with speed tracking 1
Start-up with pre-excitation 2 i 0 N

Parameter F3.00 determines the motor starting method.

0 - Direct start-up
The motor is started at 0 Hz. If the DC braking function is set, first, the motor stopping procedure is
performed, and only then the start-up procedure takes place.

1 - Start-up with speed tracking
When the run command is given, the inverter analyses the rotational speed and rotation direction,
performs the motor start-up from the current motor speed.

2 — Start-up with pre-excitation
The start-up with pre-excitation is only possible with asynchronous motor control. It consists in pre-
magnetising the motor and creating an additional excitation flux. To perform this start-up, parameters
F3.05 and F3.06 must be set.

From final speed

Speed tracking method From 0 Hz speed

From maximum speed
Intelligent speed tracking

F3.01

WIN(FR[O

The speed tracking method determines how the inverter searches for the current motor speed. Depending on
the standstill duration and the current motor speed, different strategies achieve different speed identification
times.
0 - Start from final speed
Tracking starts from the frequency at which the inverter was deactivated downwards (towards the
frequency value of 0 Hz). This method makes it possible to quickly determine the motor speed when the
breaks between activations were short and the motor torque was low.
1 - Start from 0 Hz speed
The tracking process starts from 0 Hz upwards. This solution is effective when there are long pauses
between activations.

2 — Start from maximum speed
3 — Intelligent speed tracking — the inverter identifies how the motor speed changes and adapts the drive
start-up method accordingly. It eliminates “jerking” caused by a load when the power is switched on.

F3.02 | Tracking speed | 1-100 | - | 20 | N

Speed tracking system operation speed The higher the value, the faster the system operates. However, an
excessive value prevent the inverter from identifying the speed correctly, which results in initiating its start-up
from the initial speed value.

F3.03 Start frequency 0.00-10.00 Hz 0.00 N
F3.04 Operation time with start 0.0-100.0 . 0.0 v
frequency

When the motor is started, firstly, the start frequency (F3.03) is set, and is maintained for the time specified in
F3.04. Next, the motor accelerates to the set frequency. The operation time with start frequency is included in
the motor acceleration time. When the direction is switched, the start frequency operation stage is skipped.
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Change

Code Description Setpoints Unit | Factory ~
limited

Note: If the set frequency value is lower than the start frequency value, the start frequency operation stage is

skipped.
Example 1 - Start frequency value higher than set frequency value F0.01 =
2.00 Hz — Set frequency 2 Hz
F3.03 = 5.00 Hz — Start frequency 5 Hz
F3.04 = 2.0 s - Operation time with start frequency 2 s
As the start frequency is lower than the setpoint, the motor remains stopped for 2 s
after the run command is given, after which it accelerates to a speed of 2 Hz.
Example — Start frequency value lower than set frequency value F0.01 =
10.00 Hz — Set frequency 10 Hz
F3.03 = 5.00 Hz — Start frequency 5 Hz
F3.04 = 2.0 s - Operation time with start frequency 2 s
The motor accelerates to 5 Hz and maintains this speed for 2 s. Next, it accelerates
to the target speed value, i.e. 10 Hz.
Initial DC braking
FR.05 | §| curentiniial g 400 % | 0 | Y

& excitation flux

g current

% Initial DC braking

F3.06 | = time, initial motor 0.0-100.0 S 0.0 Y
excitation time

Parameters F3.05 and F3.06 are active when the option of motor initial DC braking before basic start-up is
active, or for asynchronous motors, when the option to generate initial excitation current is selected.
Parameter F3.05 determines the braking or excitation current value (specified as inverter rated current
percentage). Parameter F3.06 determines the braking or excitation duration.

Braking 0

F3.07 Stopping method Stopping by coasting 1 i ° "

0 - Braking
The motor stop command causes the inverter to gradually reduce the motor speed in line with the time
setting in the Braking time parameter until the speed reaches 0 Hz.

1 - Stopping by coasting
The motor stop command disconnects the inverter output from the driven motor. As the motor is de-
energised, it decelerates by coasting during the time determined by its initial speed and its moment of

inertia.

Note
For drives with a high moment of inertia, a sufficiently long braking time must be
specified or the motor must also be stopped by coasting. Otherwise, there is a risk
that excess energy emitted by a rapidly decelerating motor will be transferred to the
inverter, causing a sudden voltage surge in the DC circuit and, as a result, emergency
shut-down of the inverter.
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Code Description Setpoints Unit |[Factory (Eha.nge
limited
F3.08 DC braking start 0.00 - F0.19 (maximum frequency) Hz 0 N
frequency

Q. .
F3.00 | £ | TmetostantBC .4 1500 s 0 N

5 braking
F3.10 g DC braking current | 0-100 % 0 N
F3.11 DC braking time 0.0-100.0 s 0 N

In the case of DC braking, during the stopping procedure, the inverter decelerates to frequency F3.08 and de-
energises the motor. After time F3.09 elapses, DC braking starts with will commence with the value specified in
F3.10 (parameter expressed as a percentage of the inverter rated current) and lasts for the time specified in

F3.11.
See the figure below for the DC braking operation diagram.

Output
frequency

Braking

Braking frequency (intensity - F3.10)

(F3.08)

.

Stop I
! Motor stop

Braking module

0-100 % 100 N
performance

F3.12

It is only used in inverters with an integrated braking unit and a braking resistor installed. High performance
allows the excess energy generated during intensive motor braking to be dissipated more efficiently.
Conversely, it results in a large amount of heat on the braking resistor and large voltage fluctuations in the DC
circuit.

Linear characteristic 0
Acceleration/deceleration as per the 1
F3.13 | Acceleration/deceleration | first S-curve . 0 Y
characteristic Acceleration/deceleration as per the 5
second S-curve

0 - Linear characteristic
During acceleration/deceleration the output frequency changes in a linear manner, from the initial to final
value.

1 - Acceleration/deceleration as per the first S-curve
During acceleration/deceleration the output frequency changes according to an S-shaped characteristic.
This solution is suitable for drives in which smooth start-up is required without intensive jerks at the start-
up and after reaching the final value. Parameters F3.14 and F3.15 can be used to set the time percentage
for individual acceleration curve sections.

2 — Acceleration/deceleration as per the second S-curve
The output frequency changes according to an S-shaped characteristic, but unlike the previous case, the
inflection point always corresponds to the rated motor frequency. This solution is suitable for cases in
which it is necessary, for example, to obtain frequency areas for which different acceleration times will

apply.
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Acceleration time as per
F3.14 the first S-curve section | 0-100 % 30 Y

Acceleration time as per
F3.15 the second S-curve 0-100 % 30 Y

section
Hz‘

Setpoint
frequency

- »>

« > > “«—» S
F3.14 F3.15 F3.14 F3.15

Acceleration/deceleration characteristic as per the first S-curve

Hz ‘
Setpoint
frequency

Rated
frequency

Acceleration/deceleration characteristic as per the second S-curve

Parameters F3.14 and F3.15, respectively, control the sections of the characteristic in which the acceleration
value is lower than 0 (concave characteristic) and higher than 0 (convex characteristic). In total, the value of
parameters F3.14 and F3.15 must be lower than or equal to 100%.

If F3.14 + F3.15 < 100%, there is a section in the middle of the characteristic where the frequency changes in a
linear manner.
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U/f characteristic

The parameter group F4 controls the shape of the U/f characteristic. If the vector control functions are used,
settings of these parameters are ignored. The U/f function control is primarily used when the inverter drives
pumps or fans, to control multiple motors simultaneously or when there is a large imbalance between inverter
power and motor power.

Change

Code Description Setpoints Unit |Factory| ~
limited

Linear — U/f = const 0
User-defined 1
Square - U~f2 2
Reduced 1 - U~fl2 3
4
6
8

Reduced 2 - U~f4
Reduced 3 - U~f'®
Reduced 4 - U~f!®
Voltage independent from frequency 10
Voltage partly independent from 11
frequency

F4.00 U/f control characteristic

0 - Linear characteristic
The voltage at the inverter output increases in a linear manner together with increase in frequency. The
linear characteristic applies to the majority constant-torque drives.
1 - User-defined characteristic
The relationship between the output voltage and frequency can be freely set by a user with the three-
point characteristic set up with parameters F4.03 — F4.08.
2 - Square characteristic
The inverter output voltage (and therefore the drive torque) increases up to the squared output frequency
value. This characteristic is used in particular to control pumps and fans.
3 - 8 — Reduced characteristics with various degrees of U/f dependency
Intermediate characteristics between linear and square relationship between the output voltage and
frequency.
10 - Voltage independent from frequency
The inverter output voltage is totally independent of the output frequency. The frequency value is
determined by the frequency setpoint source, while the output voltage value is determined by parameter
F4.12 setting.
11 - Voltage partly independent from frequency
The inverter output voltage is linked to the output frequency via a coefficient of proportionality defined in
parameter F4.12. This function facilitates exerting dynamic impact on the control characteristic shape.

0.0 - Automatic torque boost

F4.01 Initial torque boost 01-30.0

% 4 Y

Drive torque boost limit

F4.02
frequency

0.00 - Maximum frequency (F0.19) Hz 15 Y

The drive torque boost feature is mainly used to improve the drive torque characteristics at low frequencies
when controlled in line with the set U/f characteristic. Excessively low drive torque results in the fact that the
motor is “weak” at low speeds. Conversely, excessive torque boost poses the risk of motor overexcitation,
motor winding overload and drive performance reduction.
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Code Description Setpoints Unit |[Factory (Eha.nge
limited
uj u
Rated Rated voltage
voltage :

Torque Torque boost
boost :
F4.01 : ’ -  F4.01 -
Limit Rated : | ¢ Limit C Rated f
frequency frequency frequency 2z frequency
F4.02 F4.02
Reduced torque characteristic ( Constant-torque characteristic

It is recommended that higher torque boost should be used for heavy drives where the standard drive torque is
insufficient to accelerate them.

When the drive boost feature is set (F4.01 = 0.0), the inverter uses the rotor resistance value to automatically
select the necessary drive torque boost value.

F4.03 | o Point 1 0.00 - F4.05 Hz 0 Y
B Frequency F1
Fa.04 | & Point 1 0.0-100.0 % 0 Y
’ ® Voltage U1 ' ’ ?
e Point 2
F4.05 | G oin F4.03 - F4.07 Hz 0 Y
§ Frequency F2
Point 2
(] _ 0,
F4.06 % Voltage U2 0.0-100.0 % 0 Y
© i -
Fa07 | T Point 3 F4.07 - b0.04 (motor rated frequency) Hy 0 v
e Frequency F3
D .
Point 3
- )
F4.08 Voltage U3 0.0-100.0 % 0 Y

Parameters F4.03 - F4.08 make it possible to define a custom control characteristic optimally adjusted to a given
motor and load characteristics.

Rated voltage |

U3 |
U2
Utk - - -
L —
Rated
F1 F2 F3 frequency

The following relationship between voltages and frequencies must be maintained while programming the U/f
characteristic: V1<V2<V3and FI<F2<F3
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Change

Code Description Setpoints Unit |Factory|
limited

Note
Care must be taken when setting a high voltage value corresponding to a low output
frequency. At a low frequency, motor windings demonstrate significantly lower
impedance than at the initial frequency, which can result in overheating the
windings or overloading the inverter at high voltage.

F4.09 Slip compensation | 0.0 - 200.0 | % | o | N

The slip compensation feature is effective only for controlling asynchronous motors in the U/f scalar mode. It
facilitates adjusting the motor speed when increase in load results in increase in slip and decrease in the actual
speed relative to the setpoint.

To ensure correct slip compensation, correct motor parameters (group b0) must be entered, i.e. mainly|
parameter b0.05 (rated speed) and b0.03 (rated current). Setting parameter F4.09 to 100% results in the fact
that, for rated load and rated speed, the slip compensation level is equal to the value resulting from the set]
motor parameters.

F4.10 Counter—exat'atlon flux at 0.0 - 200.0 i 64 N
braking

When the motor braking feature is used, excess energy dissipated by the motor may cause sudden increase in
DC circuit voltage. Excitation control during braking reduces the voltage accumulation and mitigates the risk of
inverter locking. The higher the value set in parameter F4.10, the stronger the braking effect, however, setting
an excessively high parameter F4.10 value results in high current generation.

When the inverter is loaded with a low-inertia drive, or when additional braking resistors are used, it is
recommended that parameter F4.10 should be set to zero.

F4.11 | Oscillation dampening 0- 100 | - | o | n

If scalar U/f control is used, motor speed oscillation can sometimes occur. If this phenomenon is observed, it is
necessary to experiment with the parameter F4.11 value to eliminate this oscillation. If no oscillation is
observed during operation, F4.11 = 0 should be set

Parameter F4.13 setpoint
Analogue input All

Separated U/f Analogue input Al2

F4.12 characteristic - voltage | Operator panel potentiometer
setting Fast pulse input (DI5)

PLC control

PID controller 7

D P WIN|FRL|O
1
o
=2

If the U/f control characteristic is set to ensure that output voltage is independent from frequency (F4.00 =
10), parameter F4.12 selects a source constituting the basis for the output voltage value setting. The rated
motor output voltage corresponds to 100% of the setting signal.

Separated U/f
F4.13 characteristic - voltage 0 - rated motor voltage Vv 0 N
setpoint

The output voltage setpoint in the case when, in the U/f control mode, voltage is independent from
frequency (F4.00 = 0) and the parameter F4.13 value is set as the voltage setpoint source (F4.12 = 0)

Separated U/f
F4.14 characteristic - voltage 0.0-1000.0 s 0 N
rising time

When, in the V/f control mode, the output voltage value is independent from the frequency value (F4.00 = 0),
parameter F4.00 determines the rate of output voltage rising after the RUN command has been given.
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Vector control

Parameter group F5 is only active when the vector control operation mode is active (parameter F0.00 =0 or 1). To
ensure correct operation in the vector control mode, motor parameters (parameter group b0) must be defined
correctly and motor electric parameters must be identified.

Note
In most cases, the parameter group F5 values do not need to be changed. Such
changes are only justified when the standard vector control settings do not ensure
satisfactory results and require extensive expertise related to control systems.

Code Description Setpoints Unit |Factory C_ha_nge
limited

5 Proportional part

F5.00 3 amplification 1-100 - 30 N
5

F.o1 | o | nteeratingpart 461 1600 s | o5 | N
o doubling time
Q.

F5.02 9 - 0.00 - F5.05 Hz 5 N
2 Limit frequency
S

Proportional

F5.03 ks part 1-100 - 30 N
°© amplification
= -

F.04 | G | ntesratingpart |, 1600 s | o5 | N
S amplification
()]

F5.05 :QJ. F5.02 - F0.19 (maximum frequency) Hz 5 N
& Limit frequency
Rely
I

Parameters F5.00 - F5.05 set the speed controller operation in the vector control mode.
T it g Parameter F5.08 value 0

F5.07 Or(li(:\tlrrgll rr:r;;:ee Analogue input All 1 0

Remote control (RS485) 5

Fs.og | UPpertorauelimitin i, 5o, % | 150 | N

speed control mode

To ensure operation in the speed control mode with the vector control feature, parameter F5.07 determines
the source from which the upper value of the drive torque is set. If the limit is set via an analogue input or fast
pulse input, the input value equal to 100% corresponds to the torque value set in parameter F5.08.
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F5.09 | Differential amplification | 50 - 200 | % | 150 |

N

In the vector control mode, parameter F5.09 can be used to improve speed stability. If the rotational speed is
low, its stability can be improved by increasing the parameter value. If the speed is high, decreasing the value
of F5.09 is a good solution.

F5.10 Speed filter time constant 0.000 - 0.100 . 0 N
F5.11 Counter-exut.atlon flux at 0-200 i 64 N
braking

When the motor braking feature is used, excess energy dissipated by the motor may cause sudden increase in
DC circuit voltage. Excitation control during braking reduces the voltage accumulation and mitigates the risk of
inverter locking. The higher the value set in parameter F5.11, the stronger the braking effect, however, setting
an excessively high parameter F5.11 value results in high current generation.
When the inverter is loaded with a low-inertia drive, or when additional braking resistors are used, it is
recommended that parameter F4.10 should be set to zero.

F5.12

Excitation controller —
proportional part 0-60000 - 2000
amplification

F5.13

Excitation controller —
integrating part 0- 60000 - 1300
amplification

F5.14

Torque controller —
proportional part 0-60000 - 2000
amplification

F5.15

Torque controller —

integrating part - 1300
amplification

Note

The parameters characterising the controller determine the amplification
coefficients at the proportional and integrating controller parts. For the integrating

part, it means that a high amplification value of the integrating part results in
stronger impact exerted by the integrating part of the controller.
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Operator panel

Parameter group F6 controls the operator panel operation and organises the data displayed on the LCD monitor.

Code Description Setpoints Unit |Factory c_ha_"ge
limited
Active only with operator panel control 0
F6.00 STOP/RESET buttons - - 1 N
Always active 1

0 - Active only with panel control
The operator panel STOP/RESET button is active only when the inverter is controlled via the operator panel.
1 - Always active
The operator panel STOP/RESET button is active regardless of the control method selected (default and
recommended solution).

Parameters displayed

. . 0x0000 - OxFFFF - Ox1F N
during operation (1)

F6.01

Parameters F6.01 and F6.02 contain an encoded set of values to be displayed when the drive is running.

Multiplier: | 2| 2+| 27|27 |27 27| 2 | 2o | 27 | 2¢ | 2o | 2t | 22| 22| 27 | 2°
Bit: [15]14]13[12]11[10] 9|8 |7 |6 5[4 [3|2]1]0
PID Output frequency [Hz]
Rotational speed [rpm] —Setpoint frequency [Hz]
Length : DC circuit voltage [V]
Pulse counter —Output voltage [V]
= Output current [A]
Output power [kW]
Analogue input Al1 Output power [%]
Digital outputs Digital inputs

If any of the above-mentioned parameters is to be displayed while the drive is running, set the bit field
corresponding to this parameter to 1. Next, convert the whole number to the hexadecimal (HEX) form, and
write it to the F6.01 in this form.

Parameters displayed

. . 0x0000 - OxFFFF - 0x0 N
during operation (2)

F6.02

Multiplier: | 21| 2| 27| 2% | 2" 2| 2° | 2* | 27| 2° | 2° | 2' | 2° | 2° | 2' | 2° |
Bit: 15/ 141312/ 11|10/ 9|8 |7 |6 5|43 |2|1]0

= PID

- PLC mode - program step

= Frequency at fast input DI5 [kHZz]

Run

Remaining operation time

Analogue input Al1 - previous measurement
Analogue input Al2 - previous measurement

Remote control - setpoint
Fast pulse input DI5 [HZz]
Current run time [min]
Current run time [h]

If any of the above-mentioned parameters is to be displayed while the drive is running, set the bit field
corresponding to this parameter to 1. Next, convert the whole number to the hexadecimal (HEX) form, and
write it to the F6.02 in this form.
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F6.03

Parameters displayed
when the drive is
stopped

0x0000 - OxFFFF

- 0x33

Multiplier: | 2" | 2"

213 | 912 [ o1t [ g1 | o9

Bit:

15114 13 12 11

-
o
©
(o]
(4]
w

PID controller - setpoint

Rotational speed
PLC mode - step
Length

the frequency setpoint.

Setpoint frequency [HZz]

DC circuit voltage [V]

Digital inputs DI
Digital outputs DO

Analogue input A1 [V]

Count

If any of the above-mentioned parameters is to be displayed while the drive is stopped, set the bit field
corresponding to this parameter to 1. Next, convert the whole number to the hexadecimal (HEX) form, and
write it to the F6.03 in this form.

Note: When the motor is stopped, the Rotational speed parameter displays the value calculated on the basis of

of fractional digits

Two fractional digits

WIN|=|O

Three fractional digits

F6.04 | Rotational speed scaling | 0.0001 - 6.5000 - 1 N
This parameter converts the current output frequency into the value displayed as on the LCD monitor
(Rotational speed).
No fractional digits
i - One fractional digit
F6.05 Rotational speed - number g i 0 N

Accuracy of the Rotational speed parameter value display

Example If F6.05 = 2 (two fractional digits), F6.04 = 2.500, at the output frequency equal t
40 Hz, corresponds to the speed value of 40 * 2.5 = 100. Since the result is to be displayed
with the accuracy up to two digits, the monitor displays the value of 100.00.

O

F6.06 Inverter power module 0.0 - 100.0 oc i N
temperature
F6.07 Total run time 0-65535 Hours - N
F6.08 Total inverter activation timg 0- 65535 Hours i N
F6.09 | Total power consumption | 0- 65535 kWh - N
F6.13 Exceptions for Modbus | xxX — ones digit - 11 N
RTU1 protocol support The first digit of the parameter determines
how the inverter operates when a Modbus
frame with an incorrect checksum is
received:
0) the command is processed despite an
incorrect CRC sum;
1) the command with an incorrect CRC
sum is ignored.
xXx — tens digit
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Inverter response to a Broadcast-type

command (receiver zero address)

0) Broadcast-type commands are ignored.

1) Broadcast-type commands are
processed.

F6.21

QUICK button function

A selected function can be assigned to the
QUICK button placed on the operator panel.

Value Function

0 None

Test run (JOG)

SHIFT button

Motor rotation direction
change

1
2
3
5

Motor stop by coasting
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Auxiliary parameters

Code Description Setpoints Unit |Factory ﬁl:i:f:
F7.00 JOG - frequency 0.00 - F0.19 (maximum frequency) Hz 2 N
F7.01 JOG - acceleration time 0.0 - 6500.0 s 20 N
F7.02 JOG - braking time 0.0 - 6500.0 s 20 N

F7.01 - F7.03 determine inverter operation during a motor test run (JOG). In the JOG mode, the motor is
always started in the direct start-up mode (F3.00 = 0), and it is stopped using the motor braking feature (F3.07
=0).

. o Off 0
F7.03 | JOG - operation priority on 1 - 0 N

If F7.03 = 1, when the JOG mode operation command is given to the inverter terminal strip, it has priority over
the normal operation mode. If F7.03 = 0, when the Run and JOG commands are given simultaneously, the Run

command is executed.

F7.04 Forbidden frequency 1 0.00 - F0.19 (maximum frequency) Hz 0 N
F7.05 Forbidden frequency 2 0.00 - F0.19 (maximum frequency) Hz 0 N
F7.06 Forbidden zone width 0.00 - F0.19 (maximum frequency) Hz 0 N

Two forbidden areas of operation can be defined, i.e. frequency values that cannot be reached during inverter
operation. It is particularly useful when resonant frequencies occur in the operating frequency range, which
induce vibrations of a given drive. See the figure below for an operation diagram.

Output frequency 4
Forbidden zone width
(F7.06)
A
A
Forbidden frequency 2 (F7.05) Y
v
>
A
Forbidden frequency 1 (F7.04) I
v
Forbidden frequency Off 0
F7.07 skipping during - 0 N
acceleration and On 1
deceleration

If F7.07 = 0, the output frequency during motor acceleration and braking can pass through the forbidden
frequency zones (smooth frequency change). If F7.07 = 1, the forbidden frequency zones are skipped during
motor acceleration and braking, the results of which include a sharp frequency surge at the forbidden zone
boundary.

See the figure below for an operation diagram related to both these cases. The solid line shows the start-up
waveform when forbidden frequencies are skipped, and the dashed line depicts the situation in which the
frequency can pass through forbidden zones.
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Code Description Setpoints Unit |[Factory C'ha'nge
limited
Output frequency 4
Forbidden frequency 2
Forbidden frequency 1
>
F7.08 Acceleration time - 2 0.0 - 6500 S - N
F7.09 Braking time - 2 0.0-6500 S - N
F7.10 Acceleration time - 3 0.0 - 6500 S - N
F7.11 Braking time - 3 0.0-6500 S - N
F7.12 Acceleration time - 4 0.0 - 6500 S - N
F7.13 Braking time - 4 0.0-6500 S - N

The FA-3X inverter offers four sets of acceleration and braking times defined in the parameters F0.13/F0.14
and F7.08 — F7.13. These sets can be switched over using correct digital input DI software (function 16 and 17
codes). The first and second set of times can also be switched over automatically when the set frequency is
exceeded (parameter F7.14 and F7.15).

Frequency for switching
over the first and second

second braking time

F7.14 L 0.00 - F0.19 (maximum frequency) Hz N
acceleration time
Frequency for switching
F7.15 over Braking first and 0.00 - F0.19 (maximum frequency) Hz N

Functions F7.14 and F7.15 are active if the sets of acceleration/braking times are not switched over via the
terminal strip at the same time. They facilitate automatic switching over between the first and second set of
times after the frequency set here is exceeded. See the figure below for an operation diagram.
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Change

Code Description Setpoints Unit |Factory| "~
limited

Outﬁut fredueriéy A

Setpoint
freauencv
F7.15
F7.14

<« »< » < »< »”
ACC1 ACC2 DEC1 DEC2
(F0.13) (F7.08) (F0.14) (F7.09)

Acceleration — if the frequency value is below the value set in F7.14, acceleration is controlled by the time set
in F0.13 (first acceleration time). When the frequency set in F7.14 is exceeded, the
acceleration time is switched to the value set in F7.08 (second acceleration time).

Braking — if the frequency value is above the value set in F7.15, braking is controlled by the time set in F0.1r

(first braking time). When the frequency set in F7.15 is exceeded, the braking time is switched to
the value set in F7.09 (second braking time).

F7.16 Pause after motor stop | 0.00 - 3600.00 3 0 N

Pause between running in opposite directions. If, for example, the motor is stopped after running in the
Forward direction, its run in the Reverse direction is not restarted until time b has elapsed since the motor
was stopped.

A
Forward
>
<)
F7.16
Revers
. . . Permitted 0
F7.17 |Motor run in both directions - - 0 N

Forbidden 1

For some drives, running in the direction opposite to the rated direction may result in destroying the drive. In
such cases, the possibility of running in the Reverse can be eliminated by setting parameter F7.17 = 1.

o . tf Operation at minimum frequency 0
F718 | | \yer than rated frequency] 2107 L] - o N
q y Operation at 0 Hz frequency 2

If the set frequency is below the permitted minimum value, one of three methods described below can be
selected:
0 - Operation at minimum frequency
The output frequency is set to the minimum level.
1-STOP
The motor is stopped and the output voltage is disconnected.
2 — Operation at OHz frequency
The motor is decelerated to the frequency equal to 0 Hz, but the motor power supply is not disconnected
(i.e. the inverter can act as an electric brake).
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Code Description Setpoints Unit |[Factory (Eha.nge
limited
F7.20 |Set inverter activation time | 0 - 36000 Hours 0 N

This parameter is used to set e.g. an alarm related to exceeding the set inverter activation time. If the total run
time (parameter F6.08) exceeds the setpoint specified in F7.20, output DO, for which the code 24 function has
been set, is controlled.
F7.21 Set drive run time 0-36000 Hours 0 N

If the total drive run time (parameter F6.07) exceeds the setpoint specified in F7.21, output DO, for which the
code 12 function has been set, is activated.
Command protection Off 0 0 N

F7.22 START Oon 1 )

The START command protection feature makes it possible to eliminate the possibility of unintended automatic
start-up, after power is restored following a failure.

0 - Protection off
If the START command is given to the terminal strip when the inverter power supply is activated, the motor

starts automatically without any additional operator’s action.

NOTE:
Exercise extreme caution when working on a drive with the START command

A protection disabled. Note that sudden power supply restoration and automatic
motor start-up can pose a considerable risk to the operator.

1 - Protection on
When this protection feature is on, after the START command is given to the terminal strip when the inverter is

activated, the motor does not start automatically. To start the motor, the START signal must first be
deactivated and then activated again.

F7.23 | FTD1 frequency exceeded | 0.00 - F0.19 (maximum frequency) Hz 50 N

F7.24 FTD1 zone hysteresis 0.0-100.0 % 4 N

If the set frequency FTD1 is exceeded, the digital output DO to which the code 3 function is assigned, is
activated. If the frequency falls below frequency FTD1 and the set hysteresis zone, the output is deactivated.
See the figure below for the function operation diagram:

Output frequency [Hz]'

Frequency FTD1 (F7.23 s
quency (F7.23) | Hysteresis FTD1 (F7.23 * F7.24)

Digital output DO A

ON
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Code Description Setpoints Unit |Factory (Eha'nge
limited
F7.25 Set frequency zone 0.00 - 100.00 % 0 N

Output frequency A

Setpoint
frequency

Digital output DO

v

ON ON

I

! Detection zone (F7.25)

If the inverter output frequency is within the zone around the set frequency, with the width specified in
parameter F7.25, the digital output to which the code 4 function is assigned is activated. Parameter F7.25 is
scaled from zero to 100% of the maximum frequency value. See the figure below for an operation diagram:

F7.26

FTD2 frequency exceeded

0.00 - F0.19 (maximum frequency)

Hz

50

N

F7.27

FTD2 zone hysteresis

0.0 - 100.0 (maximum frequency)

%

4

N

Parameters F7.26 and F7.27 operate almost in the same manner as parameters F7.23 and F7.24. The only
difference consists in the fact that, in this case, the digital output to which the code 25 function is assigned, is
activated.

Freq_1 - frequency value

F7.28 reached 0.00 - F0.19 (maximum frequency) Hz 50 N

F7.29 | Freq_1—detection zone | 0.0-100.0 (maximum frequency) % 0

F7.30 Freq_1 - frequency value 0.00 - F0.19 (maximum frequency) Hz 50 N
reached

F7.31 | Freq_2 —detection zone | 0.0-100.0 (maximum frequency) % 0

Parameters F7.29 - F7.31 facilitate defining two zones, and the fact of reaching these zones is indicated by
digital outputs DO. For Freq_1, the digital output to which the code 26 function is assigned, is activated; as for
Freq_2, the output to which the code 27 function is assigned, is activated. See the figure below for an
operation diagram (the same operation for Freq_2).
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C L. . . Change
Code Description Setpoints Unit (Factory|
limited
A
Outpout freauencv [Hzl
A
Freq_1 (F7.28) I
Freq_1 Detection zone F7.29
v
»
Digital output DO A
ON ON
OFF OFF OFF >
Minimum current —
F7.32 . 0.0 - 300.0 (motor rated current) % 5 N
detection level
F7.33 | Mimimumecurrent= | ;51 360.00 s 01 | N
detection delay

If the motor output current falls below the minimum value (parameter F7.32) for a set time (parameter F7.33)
when the motor is running, a digital output is activated to which the code 34 function will be assigned. See the

figure below for the function operation diagram:

Output current [A] A

Minimum detection level (F7.32)

>t

ON

Digital output DO

-~

Minimum value indication delay (F7.32)

F7.34 Maximum current =\ ) o 340 6 (motor rated current) % 200 N
detection level

F7.35 Maximum current=" | , o1 366 00 s 0.1 N
detection delay

If the motor output current rises above the maximum value (parameter F7.34) for a set time (parameter F7.35)
when the motor is running, a digital output is activated to which the code 36 function will be assigned. See the

figure below for the function operation diagram:
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Code Description Setpoints Unit |[Factory (Eha.nge
limited
Output current [A] A
Maximum detection level (F7.34)
>t
Digital output DO ON
|
<>
Opédznienie sygnalizacji maksimum (F7.32)
F7.36 Current |1 — detection 0.0 - 300.0 (motor rated current) % 100 N
level
F7.37 Current 11 - qetect|on 0.0 - 300.0 (motor rated current) % 0 N
zone width
F7.38 Current 11 — detection 0.0 - 300.0 (motor rated current) % 100 N
level
F7.39 Current I1 - <‘jetect|on 0.0 - 300.0 (motor rated current) % 0 N
zone width

Parameters F7.36 - F7.39 facilitate defining two zones, and the fact of reaching these zones is indicated by
digital outputs DO. For current I1, the digital output to which the code 28 function is assigned, is activated; as
for 12, the output to which the code 29 function is assigned, is activated. See the figure below for an operation

diagram.
Output current [A] A
Detection zone width (F7.37)
Detection level 11 (F7.36)
>t
Digital output DO
) H H H ﬂ H
U L Lt
F7.40 Limit temperature 0-100 °C 75 N

If the module temperature exceeds the value set in parameter F7.40, the digital output to which the code 35
function is assigned, is activated.
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Code Description Setpoints Unit | Factory (Eha'nge
limited
Fan ON during drive run 0
F7.41 Fan control - 0 N
Fan always ON 1

0 - Fan ON during operation
The inverter cooling fan activates when the drive is running. When the drive is stopped, the fan is activated

when the power module temperature exceeds 40°C.

1 - Fan always ON
The inverter cooling is always activated.

. Off 0
F7.42 Time-based control - 0 N
On 1
Parameter F7.44 0
F7.43 Run time setting method | Analogue input All 1
’ Analogue input Al2 2
Operator panel potentiometer 3
100% of the analogue input setpoint corresponds to 100% of the value set in parameter F7.44.
F7.44 Run time 0.0-6500.0 min. 0 N

Parameters F7.42 — F7.44 make it possible to activate the inverter for a set period of time. If parameter F7.42 =
1 (time-based control ON), the drive runs, after starting up, for the time specified by parameters F7.42 — F7.43,
and then stops automatically. At the end of the cycle (when the motor stops), the digital output to which the
code 30 function is assigned, is additionally activated.

Note: The time left until the end of the run cycle can be checked via parameter d0.20.

Set current run time
reached
When the current run time (drive activation) exceeds the setpoint specified in F7.45, the digital output for
which the code 40 function is assigned, is activated.
Input AlL -minimum | 4 )¢5 59 v 31 | N
voltage check
F7.51 Input Al1 - maximum

voltage check
If the All1 analogue input voltage exceeds the level set in F7.50 — F7.51, the digital output to which the 31 code

function is assigned, is activated.

F7.45 0.0-6500.0 min. 0 N

F7.50

F7.50 - 10.00 \% 6.8 N

Safety features
— . . Change
Code Description Setpoints Unit |Factory
limited
F8.00 Acceleration and.br.aklng 0-100 i 20 N
current - multiplier
F8.01 Accelerat|on‘an'd braking 100 - 200 % 150 N
current - limit level

If, during acceleration or braking, the current exceeds the value set in parameter F8.01, the acceleration
(braking) process is limited until the current drops below the value specified in F8.01. The response speed
(acceleration/braking time limit) depends on the parameter F8.00 setting. The higher the F8.00 value, the

faster and more powerful system response.
For low-inertia drives, low F8.00 values are recommended (e.g. equal to the default values).
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For high-inertia drives, a higher value should be set. If F8.00 = 0, this acceleration/braking current limit function
is disabled.

F8.02 Over-t trol off 0 1 N
. ver-torque contro on 1 -
F3.03 Over-torque control - 0.20 - 10.00 i 1 N

multiplier

The over-torque control system protects the motor against overheating caused by running in an overload
condition. If the torque control function is activated (F8.02), the protection feature tripping level depends on
the value and duration of the overload condition. The greater the overload, the shorter the time to error
message generation. For example, if the current value exceeds 220% * F8.03 * of the motor rated current, the
motor is deactivated after 1 second. However, if the current value is equal to 150% * F8.03 * of the motor
rated current, the motor is deactivated after 60 seconds.

Note: The parameter F8.03 value must be set according to the actual motor overload rating. If an exceedingly
high value is set, the protection feature may not respond to overload, which will result in motor
damage.

Over-torque control —

F8.04 -
initial alarm

50 - 100 % 80 N

When the cumulative over-torque level (resulting from the current and time curve set via parameter F8.03)
exceeds the level set via parameter F8.04, the digital output for which the code 16 function is set, is activated.

F8.05 Over-volta.ge.control 0- 100
- multiplier

Fg.0g | Overvoltagecontrol= ., o, % | 130 | N
limit level

The over-voltage control feature protects the binverter from excessive DC circuit voltage resulting from
dissipation of the energy generated by the motor in rapid braking conditions. If during the braking operation,
the DC circuit voltage exceeds the value set in parameter F8.06 (measured against the rated DC voltage
corresponding to the 3 x 400 V mains supply), the braking intensity is reduced until the DC voltage value
returns to a safe level. The braking speed reduction intensity depends on the parameter F8.05 setting. The
higher the value in F8.05, the greater the braking speed reduction (recommended for drives with a high
moment of inertia).

- Off 0
F8.07 Input voltage — phase loss i 1 N
control On 1

Note: Applies only to FA-3X220 inverters.

All inverter supply voltage phases are monitored. If a phase is missing, the inverter is locked (the drive cannot
be started and excessive loads cannot be applied to other phases).

- Off 0
F3.08 Output voltage — phase loss i 1 N
control On 1

All inverter output voltage phases are monitored. This option must always be enabled. Missing voltage at the
inverter output may indicate a short circuit on the load or inverter damage.

Off 0

F8.09 Earth fault control - 1 N
On 1

If the earth fault control feature is enabled, the test voltage briefly appears at the inverter output terminals
when its power supply activated, to run a check for earth faults present at the inverter output. This option
should always be enabled.
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F8.10 Number of a'utomatic 0-20 i 0 N
restarts following an error

After setting parameter F8.10 to a value greater than zero, the inverter restarts automatically, after an error
occurs. If the number of restarting operations exceeds the value set in F8.10, the inverter is permanently
locked.

Alarm output condition | |nactive 0
F8.11 during automatic - - 0 N
restarting operations Active 1

If F8.11 = 0, the output set up for error reporting purposes is active only when the number of restart attempts
exceeds the value set in F8.10, and the inverter is permanently locked. If F8.11 = 1, this output is activated
after every error occurrence.

F8.12 | Time to automatic restart | 0.1 - 100.0 S 1 N

The time period from error occurrence to the moment at which the inverter automatically sends a reset signal.

F8.25 Speed limit level 60.0 - 100.0 % 100 N

If an error occurs when the error handling procedure (parameters F8.17 - F8.19) assumes that the drive run
must be continued, parameter F8.24 determines the speed at which the motor rotate after the error occurs.
When parameter F8.24 = 4, the speed limit level is set via parameter F8.25. F8.25 is scaled as a percentage of
the maximum speed.

R ¢ ¢ None 0
F8.26 esponse to mclnmlen ary Braking 1 i 0 N
power supply 10ss Braking and stopping 2
Braking time switching
F8.27 | frequency at power supply| 80.0 - 100.0 % 90 N
loss
Fgog | Activationdelayafter |, q, 16509 s | o5 | N
power supply loss
Fg.29 | Limitvalue T;Spsowe”“pp'y 60.0 - 100.0 % | 80 | N

Parameters F8.26 - F8.29 define the inverter response to a momentary supply voltage loss.

If F8.26 = 1, in the case of the voltage loss, when the DC voltage drops the F8.29 level of the nominal value, the
motor starts decelerating as per the braking time 3 (F7.11) until the frequency reaches the value specified in
F8.27. Then the braking time is switched to the F7.13 value and, according to this time setting, the inverter
decelerates until the supply voltage is restored (or the motor stops if the power supply outage lasts too long).
When the supply voltage is restored and the DC circuit voltage is higher than the limit value (F8.29) for the
period of time specified in F8.28, the inverter restores the original motor frequency.

If F8.26 = 2, the procedure is the same as above, but the motor is stopped, regardless of whether the voltage is
restored or not.

See the figures below for characteristics pertaining to both cases.
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A Activation delay
F8.2£
DC voltage
Limit voltage
F8.29
>t
A
Output
frequency
Switching
frequency
F8.27
>t
< >4 > F8.26 = 1
Braking time Braking time
3 4
Output A
Switching
frequency
F8.27
>t
Braking time Brakir:lg time F8.26 =2
3
RS485 communication
The parameter group FA sets up the integrated RS485 communication interface.
.. . . Change
Code Description Setpoints Unit |Factory|
limited
F9.00 Baud rate 1200 bps 2 - 5 N
2400 bps 3
4800 bps 4
9600 bps 5
19200 bps 6
38400 bps 7
57600 bps 8
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115200 bps 9
Parity: None, stop bits: 2 0
F9.01 Data f ; X Parity: Even, stop bits: 1 1 0 N
’ ataframe forma Parity: Odd, stop bits: 1 2 )
Parity: None, stop bits: 1 3
F9.02 | Modbus network address | 1-250 - 1 N
F9.03 Response delay 0-20 ms 2 N
Additional delay between the time in which the inverter processes a command received via Modbus and the
time in which it sends a response.
F9.04 No communication 0.0-60.0 s 0.0 N

Parameter F9.05 makes it possible to lock the inverter if there is no communication via RS485. If no valid
Modbus frame is received within the time period set here, the inverter is locked and Err.16 is reported.

A

0 indicates that the communication loss detection function is disabled. In this case, if the
inverter is only controlled via RS485 and communication is interrupted, controlling or even
stopping the drive is impossible.

If the parameter is set to a value greater than zero, this protection feature is always
enabled, regardless of whether the inverter is set to operate in the remote control

mode.
0.01 0
F9.06 Current value readout A 0 N
accuracy 0.1 1
PLC mode

A sequence of up to sixteen action steps executed automatically by the inverter can be programmed in the PLC

mode. Such parameters as speed, direction, run time, acceleration and braking time can be programmed for

each such step.

Code Description Setpoints Unit |Factory (Eha_nge
limited
E1.00 Step O - speed -100.0 - 100.0 % 0 N
E1.01 Step 1 - speed -100.0 - 100.0 % 0 N
E1.02 Step 2 - speed -100.0 - 100.0 % 0 N
E1.03 Step 3 - speed -100.0 - 100.0 % 0 N
E1.04 Step 4 - speed -100.0 - 100.0 % 0 N
E1.05 Step 5 - speed -100.0 - 100.0 % 0 N
E1.06 Step 6 - speed -100.0- 100.0 % 0 N
E1.07 Step 7 - speed -100.0- 100.0 % 0 N
E1.08 Step 8 - speed -100.0 - 100.0 % 0 N
E1.09 Step 9 - speed -100.0- 100.0 % 0 N
E1.10 Step 10 - speed -100.0 - 100.0 % 0 N
E1l.11 Step 11 - speed -100.0 - 100.0 % 0 N
E1.12 Step 12 - speed -100.0 - 100.0 % 0 N
E1.13 Step 13 - speed -100.0 - 100.0 % 0 N
E1.14 Step 14 - speed -100.0 - 100.0 % 0 N
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E1.15 Step 15 - speed -100.0 - 100.0 % 0 N

Apart from the PLC mode, parameters E1.00 — E1.15 can also be used as a typical frequency setpoint source,
and as a source for a PID controller. In the former case, the parameter value is scaled with reference to the
maximum frequency. In the latter case, it is done directly as the signal level for the PID controller.
In these cases, individual values are switched over via the digital inputs for which the multi-speed operation
mode is assigned (12 - 15 code functions).

E1.16

PLC control mode

Motor stop after program end

Constant speed retained after program
end

1

Cyclical program repetition

2

Cycle end indication

Output A 51‘21»
frequenc E1.19
q y <>
E1.14
E1.02
E1.15
E1.00 /—\
E1.01
< >« >4
E1.18 E1.20 E1.23

Digital or relay output

There are three possible ways to execute the program:
0 — Motor stop after program end
The motor is stopped at the end of the program execution. The Run command must be given again to start
the next program execution.
2 - Constant speed retained after program end
When the last program step is completed, the frequency and direction selected for the last executed

program step is retained at the inverter output. The Run command must be given again to start the next
program execution.

3 — Cyclical program repetition
As long as the Run signal is active, the program is cyclically executed.

<>
250ms

Parameter E1.16 determines the method of PLC program execution. See the figure below for a diagram
depicting single program execution:

E1.17

PLC - status memory

First digit — xX
Status retained after power off

Off
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On | 1
Second digit — Xx
Status retained after the Stop command
Off 0
On 1
Status retained after power off — if this option is enabled, the inverter remembers the currently executed PLC
program step, and when the power is on again, it continues executing this program. If this option is disabled,
after power is restored following a failure, the program is executed from the first step.
Status retained after Stop command — if this option is enabled, when the Run command is deactivated, the
inverter remembers the currently executed PLC program step. After the Run command is given again, the
program is executed from the point at which its execution was interrupted. If this option is disabled, the
program status is not retained and it is executed from the very start when the motor is restarted.
E1.18 Step O —run time 0.0 - 6500.0 s (h) 0 N
Step 0 -
E1.13 acceleration/braking time 0-3 i 0 N
E1.20 Step 1 —run time 0.0 - 6500.0 s (h) 0 N
E1.21 tepl=  1o-3 . o | N
acceleration/braking time
E1.22 Step 2 —run time 0.0 - 6500.0 s (h) 0 N
E1.23 Step2- 0-3 ; 0 N
acceleration/braking time
E1.24 Step 3 —run time 0.0-6500.0 s (h) 0 N
Step 3 -
E1.25 acceleration/braking time 0-3 i 0 N
E1.26 Step 4 —run time 0.0-6500.0 s (h) 0 N
E1.27 et lo-3 . o | N
acceleration/braking time
E1.28 Step 5—run time 0.0 - 6500.0 s (h) 0 N
E1.29 Steps- g3 - 0 N
acceleration/braking time
E1.30 Step 6 —run time 0.0 - 6500.0 s (h) 0 N
E1.31 Stepb= 0-3 - 0 N
acceleration/braking time
E1.32 Step 7 —run time 0.0-6500.0 s (h) 0 N
Step 7 -
E1.33 acceleration/braking time 0-3 i 0 N
E1.34 Step 8 —run time 0.0-6500.0 s (h) 0 N
Step 8 -
E1.35 acceleration/braking time 0-3 i 0 N
E1.36 Step 9 —run time 0.0-6500.0 s (h) 0 N
E1.37 Stepd- 153 - 0 N
acceleration/braking time
E1.38 Step 10 —run time 0.0-6500.0 s (h) 0 N
E1.39 Step10- 0-3 - 0 N
acceleration/braking time
E1.40 Step 11 —run time 0.0-6500.0 s (h) 0 N
E1.41 Stepll- 0-3 ; 0 N
acceleration/braking time

Vector control inverter FA-1LS / FA-3HS - Operating manual v. 1.0.2

70




home and industrial automation systems

Code Description Setpoints Unit |Factory C'ha'nge
limited
E1.42 Step 12 — run time 0.0 - 6500.0 s (h) 0 N
E1.43 repl2e g3 . o | N
acceleration/braking time
E1.44 Step 13 —run time 0.0 - 6500.0 s (h) 0 N
Step 13 -
E1.45 acceleration/braking time 0-3 i 0 N
El1.46 Step 14 —run time 0.0 - 6500.0 s (h) 0 N
E1.47 Stepl4= 0-3 ; 0 N
acceleration/braking time
E1.48 Step 15 —run time 0.0 - 6500.0 s (h) 0 N
E1.49 repl>e o3 . o | N
acceleration/braking time
. Seconds (s) 0
E1.50 Time scale Hours () 1 - 0 N
Parameter E1.00 0
Analogue input All 1
Analogue input Al2 2
Frequency source for Operator panel potentiometer 3
E1.51 Step 0 Fast pulse input DIS 4 - 0 N
PID setpoint 5
Frequency value from parameter F0.01
(modified via Up/Down commands. 6
Parameters E1.18 - E1.49 specify the execution time for individual program steps, as well as the acceleration
and braking times within a given step. The unit of time for which the step length is calculated is set via
parameter E1.50 — the time can be set in 1 second steps and 1 hour steps.

PID controller
Parameter group E2 facilitates setting up the integrated PID controller.

In addition, in order to activate the controller, the PID control option must be selected in
the main and auxiliary frequency setpoint source (parameters F0.03 and F0.04).

Code Description Setpoints Unit |Factory c_ha_nge
limited
Parameter E2.01 0
- i Analogue input All 1
£2.00 PID — setpoint source g p i 0 N
Remote control 5
Multi-step control 6
E2.01 PID — setpoint 0.0-100.0 % 50 N
E2.00 determines the PID controller setpoint source. If E2.00 = 0, the setpoint level is specified in E2.01.
Setpoint and feedback values are expressed on a relative scale, from 0 to 100%.
Analogue input All 0
E2.02 PID —feedback Remote control RS485 5 i 0 N
E2.03 PID — feedback type Positive 0 - 0 N
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Code Description Setpoints Factory

Negative | 1
Positive — if the feedback signal value is smaller than the setpoint value, the output frequency increases.
Negative — if the feedback signal value is smaller than the setpoint value, the output frequency decreases.

Setpoint and feedback
value display scaling

E2.04 0-65535 - 1000 N

E2.04 is a dimensionless multiplier used to scale the PID controller setpoint or feedback value to achieve the

format displayed in the parameters d0.15 and d0.16. For example, if the setpoint is 100% and E2.04 = 2000,

parameter d0.15 displays the setpoint as 2000.

Frequency for reverse
direction

If, as a result of PID controller impact, the rotation direction changes to the direction opposite to the setpoint,

E2.05 makes it possible to specify the maximum output frequency for rotations in the direction opposite to the

setpoint.

E2.06 |  Minimum deviation [ 0.0-100.0 | % | o | N

If the difference between the setpoint and feedback is less than the parameter E2.06 value, the controller

output signal does not change (remains at the previous level).

Hz 2 N

E2.05 0.00 - F0.19 (maximum frequency)

E2.07 0.00 - 100.00 % 0.1 N
E2.08 Setpoint filter 0.00 - 650.00 s 0 N
E2.09 Feedback filter 0.00 - 60.00 s 0 N
E2.10 Output value filter 0.00 - 60.00 s 0 N

Parameters E2.08 - E2.10 are used to filter the setpoint, feedback and controller output values, which facilitates
reducing controller sensitivity to sudden value fluctuations caused, for example, by disturbances.

E2.11 Feedback | 0 - no control % 0 N
. eedback loss 01-100.0 A
£2.12 Feedback:i?;sédetectlon 0.0-20.0 . 0 N

31 is reported.

If E2.11 > O, when the feedback value is lower than the E2.11 value for time longer than specified in E2.12, error

£2.13 Ampllflcat::):]-coeffluent 0.0 -100.0 i 20 N
E2.14 Doubling time TI1 0.01-10.00 s 2 N
E2.15 Integration time TD1 0.01-10.00 s 0 N
£2.16 Amplification coefficient 0.0-100.0 i 20 N
KP2
E2.17 Doubling time TI2 0.01-10.00 s 2 N
E2.18 Derivative time TD2 0.01-10.00 S 0 N
Controll t off 0
E2.19 ontro e_; F;]"’,"ame " [ Via digital input DI 1 - 0 N
Switching Automatically for the deviation set 2
E2.20 | IDparameterswitching = | ; g, 5y % 20 N
initial deviation
£2.21 | PID parameter switching—| o) 5 ;44 % 80 N
final deviation

The main parameters which characterise PID controller operation include:

Amplification coefficient KP - this parameter characterises the proportional part of the PID controller.
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The signal at the regulator output changes proportionally to the deviation value and amplification
coefficient KP. The higher the KP value, the more powerful the controller response. If the amplification
coefficient KP = 100.0 and control deviation is equal to 100%, the proportional controller output sets the
maximum output frequency.

Doubling time Tl — this parameter characterises the integrating part of the PID controller. If the control
deviation is constant, integrating regulator response increases in a linear manner together with the speed,
depending on the doubling time. The shorter the Tl value, the faster the controller response. If the control
deviation is equal to 100%, integrating controller output changes the frequency in a linear manner, from
zero to the maximum frequency in time TI.

Derivative time TD — this parameter characterises the derivative part of the PID controller. The signal at
the derivative controller output depends on the control deviation value changes and the set value of
parameter TD. The higher the TD value, the more powerful the controller response to deviation changes.

The FA-3X inverter makes it possible to define two sets of PID controller parameters. These parameters can be
switched via the parameter E2.19 setting. If they are switched on the basis of the signal given to the digital
input DI (E2.19 = 1), the code 43 function with code must be assigned to the switching input. If they are
switched on the basis of the control deviation (E2.19 = 2):
1. If the control deviation is smaller than the parameter E2.20 value, the controller follows the first set of
parameters (KP1, TI1, TD1).
2. If the control deviation is larger than the parameter E2.21 value, the controller follows the second set
of parameters (KP2, TI2, TD2).
3. If the control deviation is within the E2.20 - E2.21 range, controller parameters are calculated as a
linear approximation of both sets.

First digit — xX
Integration stopping
Off 0
. On 1
£2.22 Integrating controller Second digit — Xx i 0 N

features . . .
The integration is stopped after the maximum

value is reached.
Off 0
On 1

Integration stopping
If the digital input DI to which the integral part operation stopping function (function code 38) is assigned is
used, the integrating controller operation is blocked when this input is active (the value of the integrating
part remains frozen at the current level).

Stopping integration after the maximum value is reached
If the integrating part response reaches 100%, the signal from this part no longer increases if the function

is activated.
E2.23 Original value 0.0-100 % 0 N
E2.24 Original value retaining | 0.00 - 360.00 S 0 N

When the drive starts up, the original setpoint (E2.23) is forced at the controller output, and retained for a
certain period of time (E2.24). The value at the controller output depends on the control deviation value and
controller settings only after the set time lapses. See the figure below for the function operation diagram:
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Output A
frequency
E2.23 /\/—\/
i > t
h E2.23 "
Motor parameters
C L. . . Change
Code Description Setpoints Unit |Factory|
limited
Asynchronous motor 0
b0.00 Motor type Asynchronous motor dedicated to 1 - 0 Y
inverter drives
b0.01 Rated power 0.1-1000.0 kw - Y
b0.02 Rated voltage 1-2000 Vv - Y
b0.03 Rated current 0.01 - 655.35 A - Y
b0.4 Rated frequency 0.01 - F0.19 (maximum frequency) Hz - Y
b0.05 Rated speed 1-36000 rom - Y

The motor parameters b0.00 - b0.05 must be entered precisely from the motor nameplate. It is particularly
important when such features as the vector control and automatic motor tuning are used.

Note:

In order to make the best use of the vector control feature, the inverter power should
be adjusted to the motor power, so that the rated motor current is between 30 and
100% of the rated inverter current.

bo.0g | AsYnehronousmotor= 4 o) g5 535 Q | - | v
stator resistance
po.o7 | Asynchronousmotor= |, ) eo oag 9 ; y
rotor resistance
bo.og | ASynchronousmotor= 4 51 _ggg 35 mH | - Y
dispersion inductance
bo.og | ASynchronousmotor= ) oo oo mH - Y
mutual inductance
bo.10 | ASynchronousmotor= 4, 44 63 A ; y
idle current
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Factory Change

limited

Parameters b0.06 — b0.10 are calculated during the automatic motor tuning process and are necessary to
ensure correct drive operation in the vector control mode. If the tuning operation is performed on a stopped

motor, the inverter only identifies parameters b0.06 - b0.08.

Note:

If the motor auto-tuning procedure cannot be performed, relevant parameters must be
obtained from the motor manufacturer and entered in b0.06 - b0.10.

Parameters b0.11 - b0.14 are used if a permanent-magnet synchronous motor is connected to the inverter.
Parameter values are determined during the motor auto-tuning process.

Inactive 0
Asynchronous motor — tuning with motor
Motor parameter auto- 1
b0.27 tunin stopped - 0 Y
g Asynchronous motor — tuning with motor 5
running
Note:

Motor parameter auto-tuning must be performed if the motor is intended to operate in
the vector control mode. If, for tuning purposes, load can be detached from the motor
shaft, performing the tuning procedure with the motor running is recommended. If it is
impossible to start the motor without load, the tuning procedure with the motor

Note:

stopped must be performed.

Before the tuning procedure is initiated, enter correct motor data in b0.00 - b0.05.

1 - Asynchronous motor - tuning with motor stopped
If this option is selected, the rotor and stator resistance and dispersion inductance values are measured.
These values are then entered in b0.06 - b0.08.

2 — Asynchronous motor - tuning with motor running
The tuning procedure with the motor running consists of two steps. Firstly, the rotor and stator resistance
and dispersion inductance are measured with the motor stopped. Secondly, the motor is started and
accelerated to 80% of the rated speed in line with the acceleration time set in F0.13, and then decelerated
to zero in line with the braking time set in F0.14. It provides the basis for identifying the remaining motor
parameters.

Safety features and default settings

Code Description Setpoints Unit |Factory c_ha_"ge
limited
y0.00 | Parameter initialisation No tasks 0 - 0 Y
Restoring default parameters (except for 1
motor set-up)
History clearing 2
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Restoring default set-up of all 3
parameters
Saving the current set-up backup 4
Restoring the inverter set-up on the basis 5
of the backup saved

1 - Restoring default parameters (except for motor set-up)
If y0.00 = 1, most of all inverter settings are restored to defaults. Elements not affected by this setting:
- motor set-up (parameters b0.00 - b0.14);
- frequency step (parameter F0.02);
- error history;
- activation time, run time, power consumption.
2 - History clearing
The history clearing function deletes information regarding: the error history, inverter activation and run
time and power consumption.
3 — Restoring default set-up of all parameters
All inverter parameters are restored to default values.
4 - Saving the current set-up backup
All set-up parameters are saved in an additional backup.
5 — Restoring the set-up from the backup saved
Full inverter set-up is restored from a previously created backup.

y0.01 | Password | 0-65535 - | o | N

If the y0.01 value is larger than 0, each consecutive access to the inverter set-up requires entering a correct
password (set in this parameter).

If a password is set, it should not be lost or forgotten, as this may prevent the user
A from modifying the inverter set-up. A

If y0.01 =0, the inverter setpoints are not protected.
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Code Description Setpoints Unit |Factory|
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y1.00 First (latest) error code 0-31 i i v
y1.01 Second error code 0-31 - - Y
y1.02 Third (oldest) error code 0-31 i i v
Parameters y1.00 — y1.02 store information on the codes of three recently recorded errors. See the table
below for the list of errors. For more information on errors and reasons for their occurrence, see the relevant
appendix.
E:;: Description
0 No errors
1 General safety feature error
2 Overcurrent during acceleration
3 Overcurrent during braking
4 Overcurrent during constant-speed operation
5 Overvoltage in DC circuit during acceleration
6 Overvoltage in DC circuit during braking
7 Overvoltage in DC circuit during constant-speed operation
9 Power supply voltage too low
10 Inverter overload
11 Motor overload
12 Power supply phase missing
13 Output phase missing
14 Inverter power module limit temperature exceeded
15 External error
16 Communication error
17 Contactor damaged
18 Incorrect current control system operation
19 Motor parameter identification error
21 EEPROM error
22 Faulty inverter circuit operation
23 Earth fault on motor side
26 Set run time reached
27 External error 1
28 External error 2
29 Set inverter activation time reached
30 Load drop
31 No feedback signal in PID controller mode
y1.03 Frequency Output frequency when the error occurred Y
y1.04 Current Output current when the error occurred Y
y1.05 DC circuit voltage DC circuit voltage when the error occurred Y
y1.06 Digital input status | Digital input status when the error occurred Y
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If the input was active, the corresponding bit value is set to 1. If
the input is inactive, the corresponding bit value is set to 0.
Bit 4 3 2 1 0
DI 5 4 3 2 1
Digital output status when the error occurred. If the output was
rg active, the corresponding bit value is set to 1. If the output is
b - inactive, the corresponding bit value is set to 0.
w | Digital output status
1.07 Bit 1 0 v
vy FOR | RELL -
y1.09 Activation time Time from inverter activation to error occurrence Y
y1.10 Run time Time from motor activation to error occurrence Y
y1.13 Frequency Output frequency when the error occurred Y
yl.14 Current Output current when the error occurred Y
y1.15 DC circuit voltage DC circuit voltage when the error occurred Y
Digital input status when the error occurred. If the input was Y
active, the corresponding bit value is set to 1. If the input is
inactive, the corresponding bit value is set to 0.
1.16 igital i
y Digital input status Bit n 3 > 1 0
o DI | 5 4 3 2 1
o
i
y1.17 Digital output status | Digital output status when the error occurred. If the output was Y
active, the corresponding bit value is set to 1. If the output is
inactive, the corresponding bit value is set to 0.
Bit 1 0
DO REL1 -
y1.19 Activation time Time from inverter activation to error occurrence Y
y1.20 Run time Time from motor activation to error occurrence Y
y1.23 Frequency Output frequency when the error occurred Y
yl.24 Current Output current when the error occurred Y
y1.25 DC circuit voltage DC circuit voltage when the error occurred Y
y1.26 Digital input status | Digital input status when the error occurred. If the input was Y
active, the corresponding bit value is set to 1. If the input is
inactive, the corresponding bit value is set to 0.
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— . . Ch
Code Description Setpoints Unit |Factory| a.nge
limited
Bit 4 3 2 1 0
DI 5 4 3 2 1
Digital output status when the error occurred. If the output was
active, the corresponding bit value is set to 1. If the output is
! inactive, the corresponding bit value is set to 0.
(@)
y1.27 |“ Digital output status Y
Bit 1 0
DO REL1 -
y1.29 Activation time Time from inverter activation to error occurrence Y
y1.30 Run time Time from motor activation to error occurrence Y
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Part 6 Error identification

. Torque boost too high or incorrectly

selected U/f characteristic

. Power supply voltage too low
. Inverter output short-circuit
. Vector control mode set without

parameter identification

Error code Problem Possible cause Solution

1. Inverter output short-circuit . Check connections outside the

2. Wiring between motor and inverter inverter.
too long . Install an additional output filter

3. Power module temperature too and/or reduce switching frequency.
high . Check the fan condition. If

4. Faulty connections inside the necessary, clean the fan and gaps
inverter between the heatsink fins.

Err.01 General error 5. Faulty inverter control module . Check the operator panel and

6. Power module damaged expansion module connections.

7. Faulty control module operation . Other issues must be reported to the

8. Faulty power module operation service centre.

1. Acceleration time too short . Extend the acceleration time.

. Modify the U/f characteristic and

torque boost settings.

. Provide a power supply source with

a correct voltage rating.

. Check connections outside the

inverter.

. ) 6. Attempt to start a rotating motor . Enter correct motor parameters and
Overload during acceleration | 7 gapid increase in the load at the fine-tune the parameters.
Err.02 inverter output . Set the speed tracking option.
8. Incorrectly sized inverter . Check the load for sudden variations
(e.g. caused by motor locking).
. Install an inverter with higher power
rating.
. Check connections outside the
L inverter.
1. Inverter output short-circuit . Enter correct motor parameters and
2. Vector control mode set without run the auto-tuning function.
parameter ide.ntification . Extend the deceleration time.
3. Deceleration time too short . Provide a power supply source with
Overload during deceleration | 4. Power supply voltage too low a correct voltage rating.
Err.03 5. Rapid increase in the load at the . Check the load for sudden variations
inverter output (e.g. caused by motor locking).
6. Braking resistor missing

. Install a resistor or braking module.
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. Check connections outside the
inverter.
1. Inverter output short-circuit . Enter correct motor parameters and
2. Vector control mode set without run the auto-tuning function.
identification . Provide a power supply source with a
oad duri 3. Power supply voltage too low correct voltage rating.
Err.04 Overload during constant | 4 gapid increase in the load at the . Check the load for sudden variations
speed operation inverter output (e.g. caused by motor locking).
5. Incorrectly sized inverter . Install an inverter with higher power
rating.
. . Provide a power supply source with a
1. Power supply voltage too high .
. ) correct voltage rating.
2. Additional force drives the motor . i .
DC volt to0 hieh duri ( . hi st the . Eliminate the additional force driving
Err.05 voltage too .|g uring e.g. air pushing against the fan the motor or set the start-up with
acceleration blades) . .
. . speed tracking option.
3. Acceleration time too short L
. Extend the acceleration time.
. Provide a power supply source with a
1. Power supply voltage too high correct voltage rating.
2. Additional force limits the braking . Adjust the deceleration time to the
DC voltage too high during force (e.g. high moment of inertia) moment of inertia or use a coast-
Err.06 deceleration 3. Deceleration time too short down braking method.
4. Braking resistor missing . Extend the deceleration time.
4. Install a resistor or braking module.
. . . Eliminate the additional forces acting
1. Additional force drives the motor . .
. hi inst the f on the motor or install a braking
Err.07 DC voltage too high at Ejgd al)r pushing against the fan resistor.
rr. ades
constant speed i i
p 2. Power supply voltage too high . Provide a power SprpIy source with a
correct voltage rating.
1. Momentary power supply failure
2. Input voltage is lower than required . Clear the error.
3. Incorrect DC circuit voltage . Provide a power supply source with a
4. Inverter input circuit damaged correct voltage rating.
Err.09 Voltage loss 5. Power module damaged . Other issues must be reported to the
6. Control module damaged service centre.
. . . Install an inverter with higher power
1. Incorrectly sized inverter .
2. Motor excessively loaded or locked rating.

Err.10 Inverter overload ' . Reduce the motor load. Perform
motor inspection and maintenance
activities.

Err.11 Motor overload 1. Incorrectly sized inverter . Install an inverter with higher power

2. Thermal protection set incorrectly rating.
(parameter F8.03) . Set F8.03 to a value adjusted to the
connected motor.
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. 3. Reduce the motor load. Perform
3. Excessively loaded or locked motor i i )
motor inspection and maintenance
activities.
1. One of input voltage phases not
connected .
. N 1. Check for correct connection of the
Inout volt h L 2. Initial current limiting contactor ) A |
Err.12 nput voltage phase missing damaged inver gr power supply.
. . 2. Other issues must be reported to the
3. Faulty inverter operation - t
4. Input module damaged service centre.
5. Control board damaged
1. Wiring between the motor and .
. 1. Check the wiring between the motor
inverter damaged ;
. . and inverter.
Outout volt h . 2. Output voltage imbalance during 5 Check the winding i g g
Err.13 utput voltage phase missing motor operation . Chec ; e wm' ing |rT1pe ance an
motor insulation resistance.
3. Power module damaged .
3. Other issues must be reported to the
4. Control board damaged .
service centre.
1. Clean the inverter heat sink and
1. Air circulation around the inverter clean the fan.
disturbed 2. Replace the fan.
2. Ambient temperature too high 3. Decrease the ambient temperature
Erri4 Module overtemperature | 3. Fan damaged (larger control cabinet, improved
rr. 4. Temperature sensor damaged ventilation of the cabinet in which
5. Power module damaged the inverter is installed).
4. Other issues must be reported to the
service centre.
External error reported via the digital
input to which the 11 or 33 code Acknowledge and clear the error
Err.15 External error L .
function is assigned. message.
1. One of power supply voltage phases | 1. Check connections and the inverter
missing power supply.
Err.17 Input contactor damaged | 2. Internal input contactor damaged 2. Other issues must be reported to
rr. .
3. Inverter input circuit damaged the service centre.
Err.18 Current measurement error Furrent measurement system or Report the issue to the service centre.
inverter control board damaged
. 1. Enter the parameters from the
1. Incorrect motor parameter setting . .
b0.00 - b0.05 nameplate in the inverter system
Err19 Motor parameter 5 '(\;)arameters : (; .f ) correctly.
rr. : P . Motor parameter identification
identification error timeou? 2. Check the motor connections,
winding impedance and insulation
resistance.
The inverter internal memory storing
Err.21 EEPROM error the device set-up is corrupted. Report the issue to the service centre.
Err.22 Faulty inverter circuit _It can be cause<':| by, ?‘or example, If the error occurs again, report the issue
operation inverter operation disturbance to the service centre.
resulting from rapid power supply
voltage fluctuations.
Err.23 Earth fault on motor side 1. Wiring between the motor and Check their condition and correctness.
inverter damaged
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2. Incorrectly connected motor
3. Motor windings damaged
4. Power module damaged

Check the motor connections and
quality of the cable connecting the
inverter with the motor. Other issues
must be reported to the service
centre.

Do not restart the inverter until the fault reason is identified and rectified. A

Set run time reached

The run time (set in F7.21) has been

Clear the inverter history via the
function used to restore the inverter set-

Err.26 hed
reached. up to defaults.
An external error occurred and has
been reported to the digital input DI to | Acknowledge and clear the error
Err.27 External error 1 . . .
which the code 44 function is assigned. | message.
An external error occurred and has
been reported to the digital input DI to | Acknowledge and clear the error
Err.28 External error 2 . . .
which the code 45 function is assigned. | message.
. N . . L . . Clear the inverter history via the
Set inverter activation time | The inverter activation time (set in . .
function used to restore the inverter
Err.29 reached F7.20) has been reached.
set-up to defaults.
Check if the error message results from
30 y The inverter load c_urrent is smaller an actual dangerous power drop (e.g.
rr. oad drop than the value set in F8.31. dry run) or the parameter F8.31 and
F8.32 settings are incorrect.
The feedback signal value is smaller
No feedback signal in PID . & . Check the operation of the feedback
than the minimum value set in .
Err.31 controller mode source and parameter E2.11 settings.
parameter
E2.11.
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Part 7 Modbus RTU communication

The FA-1LS/FA-3HS inverters come with the RS485 communication port supporting transmissions conforming to
the Modbus RTU standard. In a communication network, the inverter is a slave device, i.e. it can only respond to
and process commands from the master controller.

Parameter readout/saving via RS485
Parameters can be accessed as per the Modbus RTU standard. The inverter supports two main command groups:

- 0x03 - Read Holding Registers

- 0x06 — Write Single Register

Remote access to inverter settings

Individual inverter parameters are accessible via registers whose addresses are determined in line with the following
scheme: the upper word of the register number is taken from the group number, and the lower word is taken from
the parameter number.

Register number
Parameter group Hexadecimal Decimal Page
do 70004 28672 20
FO FOOOH 61440 22
F1 F1004 61696 31
F2 F2004 61952 41
F3 F3004 62208 45
F4 F4004 62464 49
F5 F5004 62720 52
F6 F6004 62976 54
F7 F7004 63232 57
F8 F800x 63488 64
F9 F900u 63744 67
El E1004 57600 68
E2 E2004 57856 71
b0 BOOOy 45056 74
) €000, 49152 75
yl €100y 49408 77

The Modbus register with the (hexadecimal) value: F300y corresponds to the parameter with code
F3.21 (3 in the upper word = parameter group F3) + 154 (154 in the decimal form is 21, i.e.
parameter number in the group). In total, the address of the register corresponding to parameter
F3.21is F3154 (62219 in the decimal form).
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Special registers
Additionally, the inverter comes with a group of additional registers facilitating remote control and inverter
operation monitoring.

Command Modbus register | Read (R) Values
(hexadecimal) | / Write (W)
Drive starting and stopping. For the function to operate, the run
command must be given via the RS485 port (F0.11 = 2,3 or 4).
Code | Function
1 Forward run (FWD)
Run 2000 w 2 | Reverse run (REV)
3 Forward test run (FWD JOG)
4 Reverse test run (REV JOG)
5 Motor stop by coasting
6 Motor stop
7 Error clearing
Quick overview of current inverter contrition
Code | Function
Status 30004 R 1 Forward run
2 Reverse run
3 Stop
Errors 80004 R Code of the error reported by the inverter:
Error IDs and their causes are described on page 80.

The current inverter operation parameters can be read in registers 1000, — 100E.

Modbus register

] . Function
Hexadecimal | Decimal

Set frequency

When the speed is set via the RS485 remote control feature, the value entered
here sets the motor rotation frequency. A positive value sets the FWD
direction; a negative value sets the REV direction.

1000y 4096
The setpoint range is from -10000 to +10000.

Note:

10000 indicates 100% of the maximum motor speed.
[ I
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10014 4097 Output frequency

10024 4098 DC circuit voltage

10034 4099 Output voltage

10044 5000 Output current

10054 5001 Output power

10064 5002 Output torque

10084 5004 Input line DI status

10094 5005 Output relay DO status
100A4 5006 Voltage at analogue input Al
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Part 8 Inverter specifications

Power FA-1LS 1x220-240
supply | Voltageandfrequency | A 3Hs | 3x380- 415V, 50/60Hz
FA-1LS 3x220-240V (for 230 V power supply)
Output voltage FA-3HS | 3x380-400 V (for 400 V power supply)
0.00 - 3200 Hz (U/f control)
Output frequency 0.00 - 300.00 Hz (vector control)
1) Constant-torque characteristic
2) Reduced-torque characteristics
V/f control characteristic 3) User-defined torque characteristic
4) Vector control (sensorless)
. 150% for 0.50
Initial torque
Hz
Speed control dynamic 1: 100 (in vector control mode)
Output speed stability 1 0.5% (in vector control mode)
Drive torque boost In V/F control mode — automatic or user-defined
Linear characteristic or as per the programmed S-curve
Acceleration/braking Maximum acceleration and braking time — 6500 s
Digital frequency setting: 0.01Hz(f <= 100Hz), 0.1Hz (> 100Hz);
Frequency setting
accuracy Analogue frequency setting: 1% of maximum frequency
. 1) 150% of rated current for 1 minute
Overload capacity 2) 180% of rated current for 2 seconds
Motor slip compensation | In the V/F control mode, automatic slip compensation is possible.
1) Against over- and under-voltage
2) Against exceeding the maximum current value
3) Against overload
Inverter protection 4) Against loss of speed and motor stalling
5) Against current leakage to ground
6) Against inverter overheating
Safety 7) In addition, the inverter is protected against communication
features errors or an incorrect feedback signal.
Safety switch An input or a button can be programmed as a safety switch causing the
voltage to be immediately cut off from the inverter outputs.
Setpoint protection Inverter setpoints can be protected against unauthorised access with a
PIN number.
Error clearing Both automatic and manual error clearing functions can be set.
Braking DC braking and braking with an external braking resistor.
10 1) Triggering both via a low (COM) and high (+24V) level
2) Extensive function programming flexibility including: forward
5 digital inputs and reverse run, forward and reverse test run, safety switch,
reset, multi-step speed control, motopotentiometer,
acceleration and deceleration time change.
1 analogue input 1) Can operate both as a voltage input (0 ~ 10 V) and a current input
(0~ 20mA)
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(the 4 ~ 20 mA range can also be set via software).
2) The analogue input can be used to set frequency, control the PID
controller, etc.

1) Can operate both as a voltage output (0~ 10 V) and a current
output (0~ 20mA)

2) Analogue output can be programmed to indicate, e.g. :
a. Setand current frequency

Rotational speed

Output voltage and current

DC circuit voltage

Setpoint monitoring

Power and output torque

Motor rotational speed

Drive torque

1 analogue output

>S@m 0 o0 o

1) Contact current-carrying capacity 5A/250V AC or 5A/30VDC
2) Extensive output function programming flexibility (indication of

40 different inverter statuses), including:
1 relay output

a. Run

b. Ready to operate
c. Failure

d. Overload

e. Setfrequency value reached

1) Extensive speed setting flexibility, including various combinations of digital inputs, analogue
input, remote control via RS485, control panel buttons
2) Multi-step speed — option to enter 16 different speeds and 8 acceleration/deceleration
Speed times.
adjustment 3) PLC mode — option to define a sequence of 8 steps that are automatically executed by the
inverter. For each step, such parameters as the motor speed, acceleration/deceleration
time and step duration can be defined. It can also be defined whether the sequence is run
once or repeated in a loop.

On-board PID controller facilitating drive operation adjustment to process requirements. Both a
setpoint and feedback signal can be sent from one of the following sources:

PID 1) Control panel
2) Analogue input
3) Digital inputs

Environmental . -10°C ~ 40°C. If the temperature exceeds 40°C, the maximum output
Operating temperature

conditions current decreases by 1% along with each additional °C.
Storage -20°C ~+65°C
Humidity Below 90%, without condensation
Altitude 0~ 1000 m
Installation Installation in an upright position, inside a control cabinet with an effective

ventilation system, on a mounting plate made of a non-flammable material.
The installation method must also protect the inverter against direct
sunlight, dust, humidity and aggressive or explosive gases.
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Installation Cooling through natural or forced air circulation
Table of types
Input Input Output Output Maximum Length . .
In:erter voltage current voltage current | motor power | (L) Width (W) | Height (H)
ype

\Y A Vv A kw mm mm mm
FA-1LS-004 | 1x230 5.4 3x230 2.5 0.4
FA-1LS-007 | 1x230 8.2 3x230 4.0 0.7 138 123.5
FA-1L5-015 | 1x230 14.0 3x230 7.0 1.5
FA-1L5-022 | 1x230 23.0 3x230 10.0 2.2 185 134
FA-3HS-007 3 x400 4.3 3 x400 2.5 0.7 72
FA-3HS-015 | 3 x 400 5.0 3x400 3.8 1.5 138 123.5
FA-3HS-022 3 x400 5.8 3 x400 5.1 2.2
FA-3HS-040 | 3 x400 10.5 3x400 9.0 4.0 185 134
FA-3HS-055 | 3 x400 14.6 3x400 13.0 5.5
Assembly drawings

) W .
A
p 51—d
L a
v
\
Fig. 12) Inverter dimensions and measurement hole locations
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Mounting holes:

Inverter type |Lengtha | \yidthb |Diameterd| Weight

mm mm mm kg

FA-1LS-004

FA-1LS-007 127 61 1.1

FA-1LS-015

FA-1L5-022 175 45 1.3

FA-3HS-007 5

FA-3HS-015 127 61 1.1

FA-3HS-022

FA-3HS-040

FA-3HS-055 175 45 1.3

Braking resistor selection

If high braking efficiency is required, additional braking resistors must be used to dissipate the energy transferred
from the decelerating drive to the inverter DC link.

It is forbidden to use resistors with resistance or power lower than that shown in the
A table below under any circumstances. Failure to meet this requirement may result in
damaging the inverter and may also present a fire hazard.

Inverter Braking resistor .
. Resistor power
Type power resistance
kW Q w
FA-1LS-004 0.4 250 100
FA-1LS-007 0.7 200 120
FA-1LS-015 1.5 100 300
FA-1LS-022 2.2 70 300
FA-3HS-007 0.7 750 120
FA-3HS-015 1.5 400 300
FA-3HS-022 2.2 400 300
FA-3HS-040 4.0 150 500
FA-3HS-055 5.5 100 500
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Revision history

2020.02.25 | v.1.0.0 | Publishing the first version of the FA-1LS / FA-3HS inverter operating manual.

15.05.2020 | v.1.0.1 | Editing the parameter F0.00 description. Adding information on the CE declaration of
conformity.

e Editing information on the method of digital input DI triggering.
14.04.2023 | v.1.0.2 e Adding several comments to clarify potential problems related to setting up the
digital inputs and the frequency setpoint source.
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Warranty
1. Thisinverter is covered by a 24-month warranty. The warranty period starts from the date of device
purchase.

2. The warranty is valid only together with a proof of purchase.
3. Warranty claims must be filed at the sales outlet or directly with the manufacturer:

F&F Filipowski sp. k.
ul. Konstantynowska 79/81
95-200 Pabianice
Phone (42) 227-09 71
email: dztech@fif.com.pl

4. A claim must be supplemented with written information regarding the nature of the fault and the
circumstances in which it occurred.

5. The F&F Filipowski sp. j. company undertakes to handle all complaints in line with applicable Polish law
regulations.

6. Itis up to the manufacturer to decide how to deal with a given complaint, i.e. by replacing faulty
goods with defect-free goods or providing repairs or a refund.

7. The warranty does not cover:

a. mechanical and chemical damage;

b. damage caused by incorrect operation or use contrary to the instructions provided in the manual;

c. damage sustained after selling the product as a result of accidents or other events for which
neither the manufacturer nor the retailer is responsible, e.g.: damage during transport.

8. The warranty does not cover operations which should be performed by the user in line with the
operating manual, e.g.: multimeter installation, electric installation, required electric safety device
installation.

9. The warranty does not limit the purchaser’s rights resulting from non-conformity of the goods with the
contract.

CE declaration
The F&F Filipowski sp. j. company hereby declares that the device conforms to the requirements of the Low-Voltage
Equipment (LVD) Directive 2014/35/EU and Electromagnetic Compatibility (EMC) Directive 2014/30/EU.

The CE Declaration of Conformity including references to standards with which conformity is hereby declared is
available at: www.fif.com.pl (product subpage).
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