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smart
Operating Instructions

A WARNING

This equipment contains hazardous voltages and controls hazardous rotating
mechanical parts. Loss of e, severe personal injury or property damage can
result if the instructions contained in this manual are not followed.

Only sulml_lh qualified perst_)nnsi should umrilwnms aqulqmanL‘and only after

procedures contained in this manual, The successful and safe operation of this
equipmant is dependent upon its proper handling, installation, operation and
maintenance.

The NORDAC smart operalss at high voltages.

Only power are allowed, This eg

must negruunded (IEC 5360455 1, NEC and other applicable aenuamsl
Machines with almophasepmsupptymmmbemnnmmaam
via an ELCB (Earth Leakage Circuit-Breaker - see DIN VDE 0160, sactun 6.5).
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(8)
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English

Wherever possible, use screened leads for connections to the control circuitry. Terminate
the ends of the cable neatly, ensuring that long strands of unscreened wire are not left
visible,

Saparate the control cables from the power connections as much as possible, using
separate trunking, eic. If conlrol and power cables cross, arrange the cables so that they
cross at 907 if possible. Al that the bies are kept separate from the
motor cutput cables.

inthe cubicie are supp ither with R-C suppressars for AC
wmaciors or ‘fiywheel diodes for DC contactors, fitled lo the coils. Varistor supprassors
are also elfective. This is particutarly important if the contactors are controlled from the
relay on the invertar,

Use screened or armoured cables for the power dg 5C
earthing points on the inverter (see Fig. 2).

Select the lowest swilching frequency possible. This will reduce the amount of EMI

The power and motor terminals (see Fig. 2] can carry dangy 0

i the inverter is inoperative.

Only qualified personnel may mrum start the syshem up and repair faults.
These p must be d with all the wamnings and
opemung procedures containad n this manual,

Certain parameler settings may cause the motor to restart automatically upon
restoration of power after a mains falure.
;T?;?;mmmmmwﬁm'wwm'mmmmm.

INSTALLATION

A WARNING

To guaraniee the safe operation of the equipment it must be installed and
commissioned by qualified personnel only.

‘I‘al:a particular nm u| the genaml and regional mslallarm and safety
.. VDE), as well as the
legulﬂhom regnn!mq he correct use of tools and personal profective

gear.
Make sure that the unobstrucled clearance for each of the cooling inlets and
outlats above and balow the inverter is at least 100 mm.

Ensure that the temperalure does nol exceed the specified level when the
inverter is installed in a cubicle.

Hvoid ive vibration and shaking of the

Wiring Guidelines

The inverters are designed to operate in an indusirial environment where a high level of
Electro-Magnetic Interference (EMI) can be expected. Usually, good installation practices will
ensura safe and trouble-free nperabon Hmever it pmhlems are encountered, the Iolbmng

ol |
prove useful. g g of the sy

below, may prove efiective.

(1)  Ensure that all equipment in the cubicle is well earthed using short, thick earthing cable
mnmacteﬂ to @ common star point or busbar. It is particularly important 1"|al any cunlrul
tothe inverter PLCjis
or star point as the inverter via a short, thick link. Flat conductors [e.g. metal brackets) ara
prefermed as they have lower impedance at high frequencies.

The rat i f b 1 it e
The refus ¥

earth connection (PE) on the assoumed':meﬁer

(2)  Use saw-tooth washers when mounting the inverter and ensure that a good elecincal

by the invertar,

On no account must safety regulations be compromised when
installing inverters!

Mechanical Installation

¥

— W—
A Q

H = 136 mm
H1 = 128 mm
W =69mm
Depth = 101 mm

Clearances for coofing {all models):
| Top & bottom: 100 mm

| Front: 100 mm

L ﬁ Sides; Mone required

Fig. 1: Mechanical Installation Diagram

Electrical Installation

1234567 891011121314

ceeeovecceeeeaa }CDMOITeminals

@E0006e6 T ocs Wik
L1 JL2NL3 WV

[o] A [o]

| 1 Earthing Points (PE)

Fig. 2: Power and Control Terminals

A CAUTION

The control and power supply cables must be laid separately. They must not be
fed through the same cable conduititrunking.

connection is made between the healsink and the panel, removing paint it Y.
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Power and Motor Connections FRONT PANEL CONTROLS

Not fitted on Connections
snglepham units 1o Motor A WARNING
After the power has been tumed off, you must always wait five minutes so that
mm the de-link capacilors can discharge.
taprmmmmmw maﬁurhlhwmwselpumlhasheansamuo
bt VR ==L occurring af initial star-up.
E &mmmﬂmnsmmqumnqmmm
Smmﬁm parameter POOD with the A bution, or to set i with parameter POCS.
Al seltings must only be entered by qualified personnel, paying particular
JAC230V Eanhmgnhwnonm ausnﬁonmﬂnsdmmumnsa:dywarrungs
Fig. 3: Power and Motor Connections ;’::%a!ran?sr seftings raqulred can De entered using the three parametensation hunnns P.A
sefting
ga;‘;nehet vakees). The paramater numbers and values are indicated un the four digit LED
isplay.
A WARNING
Ensure that molor i foe the correct supply voltage. Do not connect Press to star the inverler.
230V numnmmvmum I RUN Bution The operation of this buton can be selectively
disabled by setting P121 = 0
Use Class 1 60/75°C copper wire only. ] Press to stop the inverter,
Use a 4-core screened cable. 0 it
Mmdumﬂwmﬂrmﬂmldnumedsnm If a screened motor lead is used of B
ifthe cab 3 the ould be 25 m, Consult your P - Tess 1o hzg:: between parameler number and
department if you wish 1nuse0ungarleaas P Button
d th rier either individually orin -~ ——— ameter parameter
paraliel. Note that it 3 motor is diothe the molor current may be A UP Bution msﬁrm“mm el b
two and a hall 1o three times greater than thal expacted. The operaton of this bution can be selectvely
Use 4 - 5 mm cross-lip screwdriver o ighten the power farminal screws. disabled by setting P124 = 0.
i Press o se! parameler numbers and parameter
; DOWN Button values to lower values.
Control Cable Connections v The operation ¢ this bulon ca ba oy
Qufput Relay disabled by setting P124 = 0.
Pressing this button while the inverter is stopped
#ef&’é‘d’?#e##&r\_‘ o0 - pektpssbiiort bbby
i inverter stops as soon as the bution is released.
1 2 4|5 7|89 [10]11]12|13]14 Pressing thi thei i ing h
no effect.
/ / / & e;& The operation of this button can be selectively
J L J * disabled by setting P123 = 0.
U e e AS485 Prasss hed the motor.
el N ™ Fo&wnmsvsnﬁ Il REVERSE is selectsd, the LED display wil
Power Supply Analogue Digital Paints indicate this by prefixing a minus sign (<) to the valug
Input for OPm displayed up o 99.8, or will display a flashing
Analogue Input decimal point after the laft-hand digit for values of
100.0 or greater.
Fig. 4: Control Terminal Connections 0. 60.0 Hz in reverse mode =
1D E nn
Ly
1 P10+ +0V Powarsupply Max. 5 mA 120.0 Hz in reverse mode =
2 o ov Powersupply  Ground { EL‘I
3 AN+ o2-10V Analogue + connection
input -
. The operation of this button can be seleciively
AIN- mﬂm - connection disabled by sefting P122 = 0.
5 DN Digialingut 1 7.5-33V, max 5mA a 8 A LED doplay e e D000 D000} o ot Fots
6 DNz Digialinput2  7.5- 33V, max 5mA ;‘:‘Lﬂﬂ- oy
7 DINg Digialinput 3 7.5- 33V, max. 5mA i sy dhspleyonb depieye
Power supply Hz, you can increase the resolution to
g £or i MpcSmy 0.01Hz {see Note [6]in Figure 5 for the
] ow Power supply  Ground procedure).
10 B/P RS485°'8"(+)  For USS protocol
1 AN RS485'A'(-)  For USS protocol
12 PE Protective
earth
13 RL1B Relay 1 Normally open
] ] 30V de /1.0 A max
14 RLIC Relay 1 Common
Use a small blade scrawdriver (2 - 2.5 mmj to tighten the cantrol terminal screws.
© Siemens pic 1996 GAS139-E1740-U308-B
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IMPORTANT: Parameters above P09 cannot be adjusted unless P009 is first set to 002 or 003.

(6] 18] 9]
Press Press Press
P AoV P

Notes

1]

12

13l Vwmmoflhepmamarwnsnwsaim

4] Do you wish to change the value? If not, go o [6].

[5]  Increase ( A ) or decrease | 7 ) the value of the parameler.

I8} gﬁ'mmmmmw{ﬂwmmmbmwmmy
e
To increase the resolution 1o 0,01 when changing frequency parameters, instead of pressing
pressed until the

then press P twice fo refurn 1o the parameter
m Donﬂmpamneusnmmm‘—'lfmmmlnm

P momentarily to return to the parameter display, keep the bution

changes to ‘- -.n0" (n = the current tenths value, e.g. Hmnaramenum ‘055.8' then n = B). Pmsaor‘?lochanqemmm

8] Mwumngi or ‘PODY' is displayed. H you scroll upwards, the display stops automatically al P971. However, pressing ihe A button again causes the display o

‘wrap around’ to
18]  Exitfrom the procedure and return to the normal aperating desplay.
Ifp are changed . &ll p

Fig. 5 Procedure for Changing Parameter Values

OPERATING INFORMATION

General

The inverter does nol have a main power switch and is therefore five when the mains supply is
connected. Il waits with the disabled for the RUN button 1o be pressad, or an ON signal
via terminal 5 or & (rotate right or lft). or a AUN command from the serial link.

If output frequency (POD1 = 0) s selected as the display, th ing setpaintis displayed
approuinald\rmr\rl.smnnusmemeinmmrissloppad.

When using ulhar rnolnrs itis nacassarm ennenhe speuﬁcam from the motar’s rating plate
POB1 o POBS. Mota that p Po09
has been set to 002 or 0.

When delivered, the inverter's y setpoint is set to 0.00 Hz, which means that the mator
will not rotate! To make it start up, a setpoint must be entered using the A button or entering a
value in PODS or setting & setpoint via the analogue or serial interfaces.

When a parameter valug has been set, it is stored automatically in the internal memoary.

Basic Operation

The most basic method of seiting up the mverwlfm use is described below. This rneﬂml uses
adigital frequency setpoint and req ythe g
from their default settings.

{1} Apgly mains power to the inverter. Set parameter PO09 to 002 or 003 to enable al
paramelers to he adjusted (see Figure 5 for the procedure).

(2}  Selparameter PO0S to the desired frequency setpoint.

(3)  Pressthe AUN button (1) on theinverier's front panel, The inverter will now drive the molar
at the frequency set by PO0S.

If required, the motor's speed (j.e. frequency) can be vanied directly by using the A 7
buttons. (Set PO11 to 001 fo enable the new frequency setting to be retained in memory
during periods when the inverter is not running.)

Operatlon Digital Control

(1] i terminal 1 via a simpl
1nr clockwise rotation {default).

2 .&pplymnsmartomemvamt Check that parameter PO0E is set to 000 lo specify

switch. This sets up

can be resel 1o their default values by sefting parameler P944 10 001 and then pressing P.

(6]  Set parameters P021 and P022 to specily the minimum and maximum output fraquency
setfings.

10 ON.T " :
venage] until the desired fmquency is msplam on the msmar

Stopping the Motor

Slopping can be achiaved in several ways.

. Going down 1o 0.0 Hz (lowering the setpoint to 0.0 with the 7 button causes the molor lo
come 1o a conlrofled stop in accordance with the selected ramp down rats (PO03]).

«  Cancellingthe ON command, pressing the OFF buttan (0} on the front panel or selting the

1 on/oft switch o OFF Bk \p down at the selected ramg d

rate (see POO3).

*  DC injection braking up to 250% causes an abrupt stop after canceliation of the ON
command (braking is controlled via PO73).

«  Compound braking (braking is controlied via POBE).

If the Motor Does Not Start Up

If the molor does not start up when the ON command has been given, check that the ON

command is valid, check if a frequency setpoint has been enlared in PODS5 and check that the
motor specifications have been entered correctly.

If the inverter is configured for operation via the front panel (POOT = 001) and the motor does not
stari when the RUN bulton is pressed, check that P121 = 001 (RUN button enabled).

If the motor does not run after parameters have been changed accidentally, reset the inverter to
the tactory default p values by setling P44 1o 001 and then pressing P.

Remote Control
The inverter can be controlled remotely via a USS data line connected 1o the serial interface
terminals. If full remote control is required, parameter P910 must be setto 1.

Upto 31 inverters can be connected to an external control unit. Each inverter can be addressed
individuatly by aBocating a slave address (P0S1) toit.
EUROPEAN LOW VOLTAGE & EMC DIRECTIVES

European Low Voltage Directive

q

The NORDAC smart product r.urrubes with the requiraments of the

digital setpoint. Lew Voltage Directive 73/23/EEC.
(3)  Set parameter POOT to 000 to specily digital input and disable the front panel controls.
(4)  Set parameler P05 to the desired frequency setpoint. The units are certified for with the following
(5] Set PO11 to 001 to enable the new frequency setting to be retained in memory during  EN 60204-1 Satety of mad1mery Electrical equipment of machines
periods when the inverter is nol running, EN 60146-1-1 - General and ine
6)  Setth I onfolf switch to ON. The i will now drive the motor at the frequency oomverin
set by POOS. A
European Machinery Directive
Operation — Analogue Control The NORDAC smart inverter series doas not fall under the scope of the Machinery Directive,
(1) Connec rminal 5t inal 1 via a simple onfoff swiich. Thissetsuptheinverter  However, the products have been fully evaluated for compliance with the essential Health &
for clockwise rotation (defaul). Safety requirements of the directive when used In a typical machine application. A Declaration
{2}  Connecta 10kl i h Figure d or of Ing is available on request.
= 10V signal from pin 2 (0V) to pin 3. " .
(3 Agply mains power o the inverr. European EMC Directive
‘When installed to the d in the operator's handbook, the

(4)  Setparameter PO0G to 001 to specify analogue selpoint.
(5)  Set parameter POOT to 000 to speciy digital input and disable the front pane! controls,

NORDAC smart fuffils all requirements of the EMC Directive as defined by the EMC Product
Standard for Power Drive Systems [EC 22G-WG4 (CV) 21,

© Siemons pic 1996
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ELECTRICAL DATA

[Orderno.: 1 AC 230V, Class A fiter SK250/1F SK3T0/1F SK550/1F SK750/1F
| 1/3 AC 230 V, without filter SK250/2 SKaT0i2 SKss50/2 SK7s0/2
Motor output rating 250 W 370W 550 W | 750 W
| Input voltage 230V +/-15%
Input frequency 47 - 63 Hz
| Oulpul frequency range 0- 200 Hz
Max. oulpul 660 VA B8O VA 114 kVA 1.5 kVA
Cument: Qutput {nominal) 154 20A 26A 34A
Output {max. continuous) 164 23A 33A 39A
Input {max.) 304 aBA 55A BSA
| Operaling lemp 0°C to 40°C
| Mains fuse 10A | 164
| Min. lead cross-section: Input 1.0 mm? 15mmé
| Oulput 1.0 mm? | 1.0 mm?
| Max. lead cross-section: Control 1.5 mm? single core [ 1,0 mm? multi-core

OPTIONS / ACCESSORIES
DIN Rail Adapter Kit

Enhanced Operator Panel (OPm)
OPm/OPmP Interface Cable

FAULT CODES
Code Cause
Foo1 Overvoliage in the DC link
F002 Overcurrent in the motor
F003 Overload on the motor
Fo05 Overtemperature in the inverter
Foog Message timeout on the senal interface
F009 Undervoltage in the DC link
Fo10 Initiafisation faull
Font Internal interface faull
Fo12 Externally-activated trip
Fo13 Intarnal program fault
FoT4 Overtemperature in the motor
F106 PODG set incormsctly
Fi12 Value of PO12 » value of PO13

F151-F153  P051 - P53 setincommecty

Fig8 Boos! voltage calibration failure

SYSTEM PARAMETERS
* = Parameter can be changed during operation.

Poo0 Operating display
POOT » Display selection
POO2 Ramp up time (secands)

Corrective Action

(1) Check whether supply vollage is within the mits indicated on the rating plate. (2) Increase the ramp down time (P003).

{3) Check whether the required braking power is within the specified fimits.

(1) Check whether the motor power corresponds 10 the inverter power. (2) Check that the cable length limits have not been
exceeded. (3) Check motor lead and motor for short-circuits and earth faults. (4) Check whether the motor parameters (POB1 -
PO86) correspond with the motor being used. (5] Increase the ramp-up ime (P02, (6) Reduce the boost sat in POT8 and
PO79, (7) Check whelher the mator is obstructed or overloaded.

(1) Check whether the motor is overloaded. (2) Increase the maximum motor frequency i a molor with high sfip is used.

(1) Check that the ambient lemperature is not too high. (2) Check that the air infet and outlet are not cbstructed.

(1) Check the serial interface. (2) Check the settings of the bus master and P0S1 - P0S3. (3) Check whethar the timeout
interval is too short (POS3).

Check the supply voitage.

Check the entire parameter set. Set PO0S to ‘0000 before power down.

Switch off power and swilch on again.

Switch off power and swilch on again,

Check whether the motor is ovaroaded

F fixed fr +y(ies} andfor motor ! on the digital inputs.
Set parameter P12 < PO13.

Change the seftings of digital inputs P051 1o POS3,

[1) Motor not connected to inverter - connect motor, (2) See POBS.

r = Value depends on the rating of the mater,

- This displays the oulput selected in PO01.
In the event of a failure, the relevant error message (Fnnn) is displayed. In the event of a waming the
display flashes. If output frequency has been selected (P001 = 0), the display aterates between the
selected frequency and the actual frequency.

0-7 Display selection:
0 0 Output frequency (Hz)
= Frequency setpoint fi.e. speed at which inverer is set o runj (Hz)
2=Mrwrramw
3 = DC-link voRtage (V)
4 = Not used
5 = Molor APM
6= USS status
7 = Not used
0-650.00  This is the time taken for the motor fo accelerate from standstll to the maximum frequency as sel in
[10.00] P013. Setting the ramp up time too short can cause the inverter to trip {fault code FO02 - overcument).

Frequency

0Hz

@ Siemens pic 1996
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Pot1

PO12 o
PO13 »

PO14 «

Ramp down time (seconds) 0 - 650.00

[10.00)
Smoothing (seconds) 0-40.00
10.00]
Dhgital frequency setpoint (Hz) 0 - 200,00
[0.00]
Frequency setpoint type selection O[E]z
Enable/disable front panel buttons oI_I]
1
Parameter protection setting 0-3
Frequency setpoint memory 0-1
]
Minimum motor frequency (Hz) 0- 200,00
.00
Maximum motor frequency (Hz) 0 - 200.00
[50.00)
Ship frequency 1 (Hz) 0 - 200.00
0.00)
Automatic restart 0-1
o]

This is the time taken for the moor 1o decelerate from maximum frequency (P013) to standstill, Setting
the ramp down time 100 short can cause the inverter 1o i (faull code FOD1 - overvaltage).

Fraquency \

fnax —

0Hz | =
Ramp down Tiim
T
Used io 4h th ion of th (useful in applications where it is important lo
avioid ‘jerking', e.0. conveyor systems, textiles, elc.).
Smoathing is only effective if the ramp up/down time exceeds 0.3 5.
Fraquency [
T —
(PO13) I
|
|
|
|
|
OHz _.j

=58 =58
Total accelaration
= time = 155 =r
Note: The smoothing curve for deceleration is based on the ramp up gradient (P002) and is added to
the ramp down time set by POO3.
Sets the frequency that the inverter will run at when operated in digital mode. Only effective # PO0G sett
0

Sets the control mode of the inverter:
0= Digital The inverter runs at the frequency set in PO05 and can be adjusted using the A and
vmmum&wnm.mmmumwm
any two of binary inputs PO51 - P53 to values of 11 and 12.
1= Analogue. Control via analogue inut signal,
2= Fixed frequency or mator potentiometer. Fixed frequency is only selected if the value of at
least one input (POS1 - PO53) = 6, 17 or 18, Also, the A and 7 buttons can be used
Io change the frequency setpoint (as with P06 = 0), but nota that the new setpoint
selected in this manner is nof retained in memory when PO11 is satto 1.
Note: If POOG = 1 and the inverter is set up for remate control operation, the analogue input i
active.

0= RUN, JOG and REVERSE are disabled. Conirol is via digital inputs (see parameters POST -
PO53). A and 7 may still be used to control frequency provided that P124 = 1 and a digital input
has not been selected to perform this function.

1= Front panel butions can be selectively enabled or disabled def ig on the setting of
P121 - P124,
S 4 can be adustad

0= memm;hmmum
1= Parameters from PO01 to PO0S can be set and all other paramelers can only be read,
= Al can be read/set but P00 aut y resets 1o 0 when power is removed.

Disabled
Enabled after switch-off. Le. The setpoint alterations made with the A | 7 buttons are stored
even when powar has been removed from the inverter,

Sets the minimum motor irequency (must be less than the value of PO13).

Sets the maximum motor frequency,

A skip frequency can be set with this parameter to avoid the effects of resonance of the inverter,
Frequencies within +/-2 Hz of this sefting are suppressed. Stationary operation is not possible within the
supprassad Irequency range - the range is just passed through.
Setting this parameter to ‘1’ enables the inverter to restart automatically aer a mains break or
‘brownout’, provided the runfstop swilch is still closed,

0= Disabled

1= Automatic restart

€ Swemens pl 1996
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PO2T =
PO28

POZ9 -

Start on the fiy

Smaothing type

Automatic restart after fault

Flying start ramp time (seconds)

Minimum analogue frequency (Hz)

Maximum analogue frequency (Hz)

Analogue input function

/\ | WARNING
Sefing P023 = 2 with no
connections  between  control
terminats 3 and 4 will cause the
inverter 1o run immediately,

Analogue selpoint addition

Ship frequency 2 Hz)

Skip frequency 3 (Hz)

Skip frequency 4 (Hz)

Jog trequency right (Hz)

Jog frequency left (Hz)

15t fixed frequency (Hz)

2nd fixed frequency (Hz)

050 - 25.00
[5.00)

0-200.00
[0.00]

0-200.00
150.00]

U]

0 - 200.00
[0.00}
0-200.00
[0.00]
0- 200,00
[0.00)
0-200.00
[5.00)

0-200.00
[5.00]
0-200.00

0 - 200.00
[10.00]

Allgws the inverter to start onto a spinning matar,
Under normal circumstances the inverter runs the motor up from 0 Hz. However, i the motor is still
spinning or is being driven by the load, it will undergo braking before running back up 1o the setpoint -
this can cause an overcurrent trip. By using a flying restant, the inverter ‘homes in” on the molor's speed
and runs i up from that speed to the Setpoint,
= Normal restan
1= Flying restart after power up, fault or OFF2 {if PO18 = 1)
2= Flying restart every time (useful in circumstances where fhe motor can be orven by the

Ioad).
3= AsPOIG=1.
= MAsP0E=2
Note: Also see PO20,
1= Conlinuous smoothing (as defined by P004).
2= Discontinuous smoothing. This provides a fast esponse to STOP i

Nole: PO04 must ba set 1o a value > 0.0 for this parameter to have any effect.
Automatic restart after fault:
Disabled

1= Theinverter will attempt to restart up to 5 imes after a fault. If the: fault is not cleared after
the 5th attempt, the inverter will remain in the faull state.

Used in conjunction with PO16. (Sel longer imes if persstent F002 trips occur,)
Frequency comesponding o the lowest analogue input valua, i.e. 0V or 2 V, delermined by P023. This

can be set 1o a higher value than P022 to give an inverse relationship between analogue input and
frequency oulput (see diagram in P022].

Frequency 1o the highest analogue input value, i.e. 10V, determined by P023. This can be
set to a lower value than P21 to give an inverse between gue input and freq
oulput.
ie
1
PO21
Po22
Po22
PO21
v
6= O0Vii0V
1= 2Vi1oVv
2= 2V*wi0v

* The inverter will come to a controlied stop fV <1V,
Nole: Selting P023 = 2 will not work unless the inverter is under full local control (Le. P310 = 0 or 4),

If the inverter is not in analogue mode (POOG = 0 or 2), setting this parameter 1o *1” causes the analogue
input value to be added.

0= Noaddifion
1= Addition of the analogue setpaint to the fixed frequency or the mator potentiometer

frequency.
2= Scaling of digitalffixed setpoint by analogue input in the range 0 - 100%.
Note; Bynbwmawmmﬂmmmhmmmngnndw
semmmmsﬂemwmgurelhemenarfurunn‘em
+/-5V supply or a 0 - 10 V potentiometer so that the umlremnenqcanbaﬂﬂmany
position, including the cenlre position.
Sea POT4.

Sea PO14.
See PO14.

Jogging is used 1o advance the motor by small amounts. It is controlled via the JOG button or with a
non-latching switch on one of the digital inputs (PO51 to PO53).
If jog night is enabled (DINN = 7), this p is th al which the invarier will run when
the switch is closad. Uniike other setpaints, it can be sat lower than the minimum frequency.
1f jog left is enabled (DINn = 8), this parameter controls the frequency at which the invenar will run when
the swilch is chosed. Unlike other setpoints, it can be sel lower than the minimum frequency
Valid it fa)  PODG=2and PO51 =6or 18

or (b)  PODE=2and POST = P0S2=17.
alid if (a)  PODG =2 and POS1 =6or 18,

o (b}  POOB=2andP0S1 = P0S2=17,
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POD « 3rd ived requency (Ha) 0-20000 Vaidd (4  POOG=2andPOS! = POS2=17,

[20.00] or (b}  POD6=2andPOS3 = 6or 18,
Po4s sion fixed satpoints for fixed 0-7 Sets the direction of rotation for the fixed frequency:
frequencies 1 - 3 o]
FF1 FF2 FF3
PO45=0 = = =
PO45=1 = = =
PO45=2 = = =
PO45=3 = =5 =
PM5=4 = = =
PO45=5 = = =2
PO45 =6 = = =
PO45 =7 = s =
= Fixed setpoints nol inverted
«= Fixed setpoints inverted
PO51 Selection control function, DIN1 0-18 Value | Function of P51 to P0S3 Function, low | Function, high
{terminai 5), fixed frequency 1 1l state stale
or binary fixed frequency bit 1. 0 Input g 4 _
P52 Selection control unction, DIN2 0-19 1 | ONdght o On right
(terminal 6), fixed frequency 2 12 2 ON left off On left
o binary fied frequency bit 0. 3 Reverse Normal Reverse
4 OFF2! OFF2 On
Pos53 Selection control function, DIN3 0-19 5 OFF3? OFF3 On
eputel 7}y bxod Xeyensy 3 6 | Foed frequencies 1 -3 off On
7 Jog right off Jog right
8 Jog left on Jog left
) Remote operation Local Remate
10 Fault code resat Off Resat on rising
edge
11 Increase frequency Off Increase
12 Decrease frequency * off Decrease
13 Disable analogue input (setpaint is 0.0 Hz) Analogue on Analogue
disabled
14 Disable ‘P’ button P’ enabled ‘P’ disabled
15 Enable de brake off Brake on
16 Do not use - =
17 Binary fixed frequency control off On
[fixed frequencies 1 - 3, see table below)
18 As 6, but input high will also raquest RUN Off On
when POOT = 0.
19 | Extemal trip | PTC input Yes (F012) No
! The motor coasts o a standstil,
2 The motor stops abruptly.
3 Only effective when POOT = 0.
Binary Fixed Frequency Map
DIN1 [PO51) DINZ (P052)
sTOP 0 0
RUN to FF1 (PO41) 0 1
RUN 1o FF2 (P042) 1 0
RUN to FF3 (P043) 1 1
PO56 Digital input debounce time 0-2 0= 125ms
10] 1= 75ms
2= 25ms
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PO&1

PO73 =

PO76 «

Combination stop mode

External brake release delay (seconds)

External brake stopping time (seconds)

Compound braking
DC injection braking (%)

12t mator protection
Pulse frequency

0-13
18l

0-20.00
[1.00]

0- 2000
11.00]

11
0-250
10

11
0-10
Dord)

Value l Relay function Active
O | Nofunction assigned (relay not active] | Low
1| Inverter s running T High
2 Inverter frequency 0.0 Hz Low
3| Motor running direction right T High
4 Extarnal brake on jsee POG3FO64) Low
5 | Inverter frequency less than or equal to minimum [ |
[} Fault indication | Low
T Inverter frequency greater than or equal 1o setpoint High
8 | Waming aclive (see PE! for iype] ow |
9 Nol used
10| Motor current fmit (waming) lw |
" Motor over lemperature (warning) Low

12,13 | Mot used

Note: ‘Active low’ = relay OFF. ‘Active high' = relay ON.

This operates in the same manner as POG1 = 4, except that a relay output is nol provided. It aflows a
specihied period of DC injection afier stopping the molor 1o ensure that the motor shaft is locked (see
PoG4)

Normal stop mode

Do not use

Do not use

Do not use

Combination stop mode

Only affective if the relay output is et 1o control an extemal brake (P0G1/POE2 = 4). In this case when the
inverter is swilchied on, it will run at the minimum frequency for the time Set by this parameter before
releasing the beake control relay and ramping up (see ifustration in POG4).

As P063, only effective  the relay output is set 1o control an extemal brake of i P062 = 4. This
dafines the period for which the inverter continues 1o run at the minimum frequancy after ramping
down and while the exdernal brake s applied.

F

|

| |

fin m [
|

1

T
Wowowomon

|
| I :
|
e ———p———5
Notes: (1)  Setings for POB and POBA should be slightly longer than the actual time

taken for the extemnal brake to apply and releasa respectively.

(2)  Setting POS3 or POG4 to too high a value, especially with P012 sel fo a high
value, can cause an overcurrent waming o trip as the inverter atlempts lo
‘move a locked motor shaft,

L ' A= Brake Applied
"r‘: B = Brake removed

0= Of

1= On Pemmits faster ramp-down times and enhances stopping capabiity.

This staps the motor by applying a DC curent, This causes heat to be generated in the motor rather than
the inverter and holds the shaft stationary until the end of the braking period. Braking is effective for the
‘period of time set by P003.

This funclion is disabled if POG1/P062 = 4 (orake relay). The DC brake can be activated using DINT -

DIN3 (see POST - POS3).

WARNING: Frequent use of long periods of de injection braking can cause the motor to overheat.
0= Disabled

1= Enabled. Causes an FOT4 trip if the motor temperature exceeds the 1%t calculation

Sets the pulsa frequency (from 2 to 16 kHz) and the PWM mode. If silent operation is not absolutely
necessary, the losses in the inverter as well s the RF| emissions can be reduced by selecting lower
frequencies,

011 =16 kHz (230 V defaull
~BikHz

=4 kHz (400 V default)
=2 kHz

= 16kHz

=B kHz

=4 kHz

5"'"5’55
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P101 =

Continuous boost (%) 0-250
[100)
Starting boost (%) 0-250
]
Nominal frequancy for mator (Hz)

Nominal speed for motor (RPM)
Nominal current for motor (A)

Nominal voltage for motor (V)

Nominal power for motor (kW)
Automatic calibration 0-1
L]
Stator resistance (£2) 0,01 - 200.00
bersesr]
Slave address 0-30
Baud rate -7
161
Timeout (seconds) 0-240
jl]
Serial link nominal system setpoint (Hz) 0-200.00
15000}
USS compatibality 0-2
0]
Operation for Europe or USA D[-ql

it LEHEE: i i e
Controls the relationship between the speed of the motor and the voltage supplied by the inverter. One of
three modes can be selected:

Oor1= Linear

Useﬂus curve for sfnﬁlronous motors or motors connected in paraliel.

2=
Thmssunabls furpumps andfans.
Vi A
Vy, (POB4)
an
2
T >
1y (Po81) f
Bpemhsmnlmnﬂmrhu%hqu
For many y torqua. This sets the start-up

mmnummmmmmwmw@mm Range 0 - 250% of the
motor current rating.

WARNING: I PO78 is set too high, overheating of the motor can occur.

For drives which require a high initial starting torque, it is possible to set an extra voltage increase by

boosting the starting current by 0 - 250% of the nominal motor current. This increase is only effective

during initial start up and until the frequency setpaint is reached,

Note: This increase is in addition to POTS.

These parameters must be set for the motor used.
Fiead the specifications on the motor's rating plate.

Note: The inverter's default settings vary according 1o the pawer raling.

Thee stalor resistance is used in the inverter’s current monitoring calculations. This funclion aliows the inverer
1o perform an aulomatic measurement of stator resistance, stores it in POB9 and then resets POBS to 0",
If the measured resistance is 100 high for the size of inverter (e.g. motor not connected or unusually small
mator connected), the inverter will trip (faul code F188) and will lsave P08S set 1o '1'. If this happens, set
POBS manually and then set P088 100’
Can be used instead of POBE fo set the stator res: ly. The valt be the
resistance between any two phases.
Note: If the value of P0BS is too high then an overcurrent irip (F002) may oceur,
Up to 31 inverters can be connected wia the senial link and controlied by & computer or PLC using the
USS protocol, This parameter sets a unique address for the inverter.
Sets the baud rate of the RS485 serial interface (USS protocol):

3= 1200 baud

4= Donoluse

5= 4800 baud

6 = 9600 baud

T= 19200 baud
Note: Some RS232 to RS485 converters are nol capable of baud rates higher than 4800.
This is the maximum permissible period between two incoming data telegrams. |n applications where the
inverter is usually controfied or monitored constanty via the serial link, this feature is used to turn off the
inverter in the event of a communications faiure.
Timing starts afler a valid data tefegram has been received and if a further cata telegram is not recaived
within the specified time period, the inverter will rip and display tault code FOO8.
Setting the value to zero switches off the control.

Setpoinis are transmitted o the inverter via the serial link as percentages. The value entered in this
parameter rapresents 100% (4000H).

0= Compatible with 0.1 Hz resolution

1= Enable 0.01 Hz resclution

2= PZDis not scaled but rep the actual yvalueloa of 0.01 Hz
(e.g. 5000 = 50 Hz).

This sets the inverter for European or USA supply and molor frequency:
0= Europe (50 Hz)
1= USA (60 Hz}
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[ Inverter power rating (kKWhg)

P21 Enablajdisable RUN button

Pi22 Enable/disable FORWARD/REVERSE
button

P123 Enableidisable JOG butten

P124 Enable/disable A and 7 butions

P Frequency setpoin {(Hz)

P132 Mator currant (A)

P34 DC fink voltage (V)

P135 Motor RPM

P137 Motor voltage (V]

Pat0 Local/Remote mode

P22 Software version

P23 « Equipment system number

Pas0 Most recent fault code

Pa3 Most recant warning type

P3s4 Reset to factory default settings

Pa71 « EEPROM storage control

ﬁézg

o
_—L
Lg

zg_

Haa-unly panametmw indscates the power raﬁnq;fﬁnxmnsr inkW e.g. 0.55=550 W
Note: If P101 = 1 then the rafing is displayed in hp,

0= RUN button disabled

1= RUN bution enabled (only possible if POOT = 1)

0= FORWARD/REVERSE button disabled

1= FORWARD/REVERSE button enabled (only possible if POOT = 1)
0= JOG bulton disabled

1= JOG butlon enabled (only possible if POOT = 1)

0= Aand 7 butions disabled

1= Aand 7 butions enabled {only possible d POOT = 1)

Note: This applies for fraquency adjustment only.

Read-only parameters. These are copies of the values stored in PO but can be accessed
directly via the serial fink.

Sets the inverter for iocal control or remote control over the serial link:

0= Local control

1= Remote control (and setting of parameter values)

2= Local control (but remate control of freq

3= Remote control (but local control of frequency)

4= Local control (but remote read and write access 1o parameters and faciity to reset trips)

Note: Whan operating the inverter via remote controf (P10 = 1 or 3), the analogue input remains
active when PODE = 1 and is added to the setpoint.

Contains the software varsion number and cannot bé changed.
You can use this parameter o allocate a unique reference number 1o the inverter. i has no operational
effect.

The last recorded fault code is stored in this parameder. It is cleared when the inverter is reset.
Note: The waming may be cieared by attempting to change its value.
The last recorded wamning is stored in this parameter until power is remaved from the inverter:

004 = Slip mit exceedad
005 = Motor overlemperature
Note: The waming may be cleared by attempting to change its value.
Setto ‘1" and then press P to reset all pasamaters except P101 o the factory default settings.

Changes to parameter setfings are losl when power is removed.

0=
1= (Changes to parameter settings are retained during periods when power is removed.
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