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Operati ng Instructions

I
WARNING

This equipment conlains lEardols voltages and contols haardous rotahng
mechanical pads. Loss of liie, severe personal injury or property damage can
resulliltheilstfuctions conlained in lhis manual are nollollowed.
onlys!ilabl€ qlalified peßonnel should wo*onlhis equipment, and onlyafter
becominglamiiiar wllh all sately nolices, installation, operation and m3intenan@
prccedurescontained in lhis manual. The suse$ful and sle operation of lh s
equipmert is dependent üpon ils pmper handling, inslallalion, operaliod and
maintenance.
The NOBoAC snad opsals al high vollages.
ODly permanenlly-wjred inpul power connectio$ are allowed- This equipmenl
mustbe gEunded (lEC 536 Class l, N-C afid 0her applcable standa.ds).
It4achines wilh a three phase power supply mlst nol be connected to a suppiy
viaanELCB{EadhLea*ageCircuit-Breakef s@DlNVDE0160,seclion6.5}.
the powef and motor lerninab fsee F,g. 2) can cary dilgercls voltages even
ilthe inverler is inoperative.
only qualified peFonnel may snnect. start the system !p and fepair faults.
These persomel must be tlroroughly acqlainted wilh all the warftircs and
operating procedures contained in this manual.
Cedain paramet€r s€tings may muse the molor to restart automatically upon
regloralion of poweraft€ra nains failure.
l}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}is EUi[rnl m$l noi be used 6 e 'ems@nc1 sbp' twtEnisn(w EN ün4,
9.2.5.4).

INSTALLATION

W i r i n g  G u i d e l i n e s

The inverters are designed to operale in an nduslilal environmenl where a hgh eve ol
Electro-l'lagnetic Inledefence (E[,ll) can be expected. Usua] y. good inslallation practces will
ensure sale and lrouble-lree operation. However, ii probems are enco!nlered. the following
guidell nes may pfove ! seful. I n particulaf, g rounding ol the system 0V at the i nverter as d escribed
below mav Drove etlectve.

Ensure that a I equipmenl in the cubicle s well eadhed using shoft, lhick earth ng cable
connected to a com mon star point or busbar. lt is part cularly m portant lhat any control
equipment that is connected to lhe nverler {such as a PLC) is con nected lo the same eadh
or slaf po nl as the i nverler v a a short, thick link Flat conductors (e.g. mela brackets) are
pre'erred ds l l  ey have lowe'rmpedarce dl  r  q l 'equenoes.

Th e reu fn eadh fiom motors co ntrolled by the inverlefs sh ould be connected d rectly to th e
earth connection (PE) on the associated inverler.

lJse saw-tooth washeß wher mounting lhe inverter and ensure lhat a good electrcal
conneclion is made behveen the heatsink and the pane, femoving paint iJ necessary.

English

(3) Whereverpossible, usescfeened leads lorconnectionstothe contfo c fc! 1ry. Teminate
theendsolthecabeneauy.ensurlnglhal ongstaidsofunscreenedwirearenot lef t
vls b e.

(4) Separate the controi cab es from the power conneclons as much as possible, us ng
sepafalelrunkng,etc. l lcontolandpowercablescross af iangethecablessothatthey
cross at 900 f poss b e. Also e nsu re thal lhe ma ns input cab es are kepl sepafale from the
motor outoul cables

(5) Ensurethatcontactorsinlhecrbiclearesuppfessed,ethefwlhB CsuppressorslorAC
contaclors or f ywheel d odes lo r DC contactors, fitled to lhe coils Var slor su ppresso rs
are a so efleclive This is oadicularv imoorlant fthe conlactors are controlled from the
relay on the inverler

(6) U se screen ed or amoured cables Ior lhe power con ieclions and ground lh e screen al the
earthing points on the Netlet (see Fig.2).

(7) Select the owest sw lch ng freque ncy poss b e. This will fed uce the amo! nt of EIII I
generated bythe invelrer.

On no account must salety regulat ions be compromised when
instal l ing inverters!

Mechanical  Instal lat ion

H = 1 3 6 m m
H1 - 128 mm
W = 6 9 m m
Depti = 101 mn

Clearancesfor cooling iall models)
Top&bot to t r :100mm
Fronl 100mm
Sides: Non€ required

Fig. t: lilechanhal lnstallalion Diagram

Electr ical  Instal lal ion

ll
l1

F�.- w,-,-,--)in
t t
i - l

1 2 3 4 s 6 7 8 9 1 0 1 1 1 2 1 3 1 4
@ a a a a a a a a a a a A d

Earlhino Poinls iPE)

CAUTION

The control and power supply €bls laugt be laid separately. They mlsl not be
fedthrouqh lhe

) 
Control Terminals

\ Power & Motor Terminals
J (11 nol used on single ph6e units)

smart

WARNING

To guaranie th€ sate ope.ation ol lre €quipment rt musl be lnstalled and
commissioned byqualitied personnel only.
Take padicular note of the general and fegional installation and saleiy
regulationsreqardingwo*m highvoltageinslallations {e.0. VDE), aswell aslhe
relevant regulalio0s regarding lhe cqrecl use ol lools and perconal protective
gear
Make sure lhal the unobslrucl€d clearance for each o{ lhe c@lino inlels and
oufels aDow and below the invener is al leasl 100 mm. 

-

Ensurc liat the temperalure d@s rct exceed lhe specified level when the
invederis inslalled in a cubicle.
Avoid exce$ive vibration and shakinq ol the equipment
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Power and [.4otor Connections

Nol liüed on
single ph^ase units

Conneclions
to Molor

f;TuLrfNül*rl--T
Singbfihree phase

1AC230V =
3 AC 230 V Earth connection lo

invertels heatsiak

Fi, 3: Power and Motor Cormtions

WARNING

E.sure thal motor is confgured for lhe corect supply vollage Do nol connecl
230 V irrertss to a 4{n V mains supply.

Use Class 1 60/750C copper wire on y.

lJse a 4 core screened cable.

The total length ol lhe motor lead sho! d not exceed 50 m ll a screened motor lead is used or
i i thecableciannel iswel l  gfounded themil imumlengthshouldbe25m Consl l tyouIsetoice
deparlmenl ifyou wish to use onget leads.

Asynchrcnousand synchronousmolorscan beconnectedtothe inverlerel ther individua y0rrn
paia lel. Notethatila synchronous motor sconnected lolhe inverler the molorcurrenl may be
lwo and a hall to three times greatel lhan thal expecled.

Use a 4 - 5 mm cross-lip screwdiver to tjghlen lhe power lerminal screws

Control  Cable Connect ions

* $ + $ * { o $ d o € € o . d + + e

Press lo slarl lhe Invener.

RUNBufton The opefation ol ths bulton can be selectlvely
disabled bY setting Pl21 = 0

Press to stop lhe nvener.
STOP Button

Press lo logge belween Da'areler rumbe and
PalameleTSal0n OafameterValue.

Bufton

Pfess lo sel pafameler numbers and pafamelel

UPBulton valuestohighervalues
The operaiion of this button can be selectively
disabled bY setting Pl 24 - 0

Press to set parameler numbers ano parametef

DOWN Button vailes lo /owervalles
The operation oi ths blnon can be selectively
dlsabled bY setting P124 = 0

Prssing this butlo0 while lhe invener 6 slopped

JOG Buflo! causes il lo slart and run at lhe preset frequency The
inverter slops as soon as the buiton ls released.
Pressingthis button [hiletheinveder is runniftghas
no etlecl.
The operalon ol lhb buttol can be selectiwly
disabled bY setting P123 = 0.

100.0 or grealer.

e g. 60.0 Hz in reveße mode =

120.0 Hz n reverse mode =

The operauon oi this button can
disabled by sett ng P122 = 0.

Pwer Supply Analogue
loi lnput

Analogue Inpul

5  D I N 1

6 DIN2

7 DIN3

8 P5+

9 0 v

10 8/P

11 A/N

12 PE

RS485

Connstion Points
for OPm

Digital
npüs

Flg. 4; Control Terninal Conneclions

] : :w!:i:it@&:i:i.:iis$rii]it,i.ra:i:r;1i:
1 P10+ +10V Powersupply I ' lar 'smA

ITEN-r-lr t| |

f-Tlrt
r,E|JL!]

be selectively

OV

AlNr

OV Power supply Gt@nd

0/2 10 V Analogue
Inpul

Analo0ue
npül

Dgi lal  nput 1

Digitaljnput2

Digital inpul 3

Porer supply

Power supply

RS85'B'(+)

BS48s A (-)

Prclstivo
eadh

Relay 1

Relay l

+ conneflon

mnneclron

7 . 5  3 3 V m a x . 5 m A

7.5- 33V ni l .5 mA

7.5 -  33 V max.5 mA

M. 25O mA

Ground

For USS FotMl

For IJSS protocol

Noma y open
30 V dc/ 1.0 A max.

Common

Disdays palameler number {P000 - P971)'
lH ;{ ä H | 4 digil LEo display paiameter vatue (000.0 , 999.9} o.fault code (F001
l ._..Lr.url l l

Nole: Although the LED display only displays
lreouencv values to a resolulion of 0.1
Hz. vou can increaselhe fesolLtof lo
0.01 Hz lsee llote [6] in FEurc 5 fot the
prcm!rc1.

l 4

lJse a srai l  oaoe screwd'ver (2 2.5 nn) to l ighlel  lhe co"lrol  lermlnal sc'ew)

FRONT PANEL CONTROLS

WARNING

AJterthe power has been turned oll you mlsl always wa|| five minut€s sothat
the dc-link capacitors can dlscharge.
As a precaulionary measure, thedigitai ftequency setpointhas b€en sl at00
Hzinlhefactory.Tlis prevents inadvertentand ünconlfolled tunning 0lthem0t0r
@cuiljng al initial slart-up.
Belore the motor will run it is necessary lo enter a lrequenty stpoint via
paraoeler P000 widr ilre ̂  butlon, or to set il with pafameler P005.
All settings musl oniy be enieted by qualitied personrcl, paylng pad€ular
attenlion to the safuty pre&utjons and wamings.

Ordpul Relay

The pafametersetlings fequired can be enlered us ng thelhree param€lersalion buttons (P Ä
and v) onthelront panel oithe inverter (Figure5containsallowchadloflhe procedurelorsett ng
parameler values). The parameler numbers and values are indicaled on the four dig I LED
drs0av.

tr
g
tr
tr
tr
E

P esstocha4qelfed recl ionol olalono' ther0l0'

ln 
-"**f f#" '* '  

l l  FEVEBSE s seecled lhe LED dsoav w
' o r c a t e l l s b y o ' e l i x  q a r r ' u s s i g n { - ) l o ' h e v a - e
osplayeo up lo 9q9 or w dsptay u 1u""nn
decimal po nl after lhe lett hand digil Jor va les 0l
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IilPoRTANT: Paramtffi aboye P009 cml le dluslcd unless P0(P b fi6t st to 002 or IP:}.

larel

11 I Disday changes to 'P00d,

[2] Select lh€ paänets to chalge.

[3] Viry ihe value of the palametet c0(ently selsded.

Fl Do you wish t0 chaoge the value? ll not, go lo 16l.
[5] lnc@as { Ä i q decrcase I 7 ) the valle 0l the patameter

[6] 
'L@k'the nfl value inlo remory (il changed] and return to the pafameter display.
l{ote
To indeas the resolütion lo 0.01 when changing frequency panm€te6. inslead ot pre$ing P morefltadly to felurn lo thelEiam€ter disday, keep tie b![o8

O.essedutrt i l lhedbplaychangeslo!- .n0i ;=üei iuf ief t tenthsvalue,e-g. i t thepaaretervalue='055.8' thenn=8).Prcss^orVlochangelhevalueand
ihen Dres P lwice to retum to the pafileter display.

m Do oths. pararetefs need cha4ing? lf s, retun 10 [2].

iaj Scrott up or down unüt 'P971' or 'P000 is displayed. If yoü scroll upwads, the display slops automticalv al P971 . Howeve., presing lhe ̂  button alain cilses the display to
'wnp around' to P000.

[9] Erit lron the pro@dure and felum lo the nomal opeBting display.

lf parameters arc chänged a@idenially, all parameteB €n b€ reset to thek delaul lalues by stiing palameler P944 to lx)l and then pressing P

Frg. 5; Prccedw to{ Changing Parametet Valres

OPERATING INFOFMATION

General

The inverter does noi have a main power swilch and istherefore live when lhe mains supply ls
connected. ll wats with lhe output disabled torthe RUN bunon t0 be pfessed, oran 0N siqna
via tefm nal 5 or 6 (rotate right or lelt), or a RUN command lrom the seial link

ll oulput frequency (P001 = 0) is selected asthe display. the cotresponding setpoinl is displayed
apprcximatelyevery 1.5 seconds while lhe nverter is slopped.

The I nveder ls programmed at the factory lol standard appl ications on four-pole standard m0l0rs.
When using olher motoß il is necessaryto enter lhe specilications lrom the motofs raling plate
into Daramalers P081 to P085. Notethataccesstothese parameters is notpossible unless P009
has been setto 002 or 003.

When delivered, the invedelslfequency setpoif,l is setto 0.00 Hz, which means lhatthe m0t0r
wiil not fotatel To make it slart up, a setpoint musl be enlered using ihe a butlon orentering a
va1 ue n P005 or setu ng a setpoint via the analogue or seilal inierfaces

When a 0aramelervalue has been sel, ll is stored automatically in the inlernal memory'

Basic Operation
The most basic method ol seiung up lhe lnverterlor use is described below This melhod uses
adigitalliequency setpointand requires onlythe minimum numbef ol parameterslo be changed
lrom their delault settings.

(1) Apply mains power lo lhe inverter. Set parameler P009 to 002 or 003 to enable all
parameters to be adjusted (see Figue 5 fot the ptacedurc)

(2) Sel parameter P005 to the desired lrequency setpo nt.

(3) Press the RUN butlon ( | ) on the nverlels ironl panel. The inverler wlll now drive the molor
at lhe fiequency set by P005.

ll required, the motols speed {i.e. frequency) can be vaied dreclly by using the ̂  7
buttons. (Set P0 1 1 to 00 1 to enable lhe new lrequency setting to be retar ned n memory
during periods when lhe lfveder 6 nol runn ng.)

Operat ion -  Digi tal  Control

(1 ) Con nect control lerminal 5 to termlnal 1 via a simple on/off switch. This sels up the inverter

(6) Set paramelefs P021 and P022to specllylhe m nimum and max mum oulpullrequency
settings.

(7) Setlheexternalon/oflswilchto0N Tutnthepotentlometer(oradjusttheanalogueconlrol
voltage) unl I lhe desired irequency is displayed 0n the inveder.

Stopping the Motor

Slopping can be achieved in severai waysi

. Going down to 0.0 Hz (lowef ngthe selpointto 0.0with the V button causesthe m0t0rt0
come to a controlied slop in accordance with the seecled famp down 6te (P003))

. Cancelli ng the 0 N command, ptessing the OFF buflon (0) on lhe fronl panel of setting the
externa on/olfswitch to oFFcauses lhe inverterlo ramp down althe selected lamp down
@le (see P003).

. DC lnjection braking up to 250% causes an abrupt slop atlef cancellalion oi the oN
command (braking is controlled via P073).

. Compound braking (bfaking ls conlfolled via P066).

lf the Motor Does Not Start Up
lf lhe motor does not stad up when the ON command has been given, check that the 0N
command is valid, check lf a treqrency setpoint has been entered in P005 and check that the
molor specifications have been enlered coilectly.

lfthe inverter is configured lof operation v a lhe ironl panel (P007 = 001) and the motor does nol
staft when the RUN butlon is pressed, check thal P1 2 1 = 001 (BUN butloi enabled)

llthe molordoes nol run aller parameters have been chanqed accidentally. resellhe invedert0
the factory delault parameler values by seil ng parameterP944to 001 and then pressing P

Remote Control
The inverler can be controlled remotely via a USS data line connecled to the seial intedace
lerml nals. lf lul I remote conlrol s requ red, Darameler P9 1 0 must be sel t0 1 .

U p to 3 1 invederc can be con necled to an exlemal conlrol unit. Each nverter can be addressed
individually by allocating a slave addtess (P091) l0 L

EUROPEAN LOW VOLTAGE & EMC DIRECTIVES

European Low Voltage Direct ive

t t
1 L 

TheNORoACsmado.oduclcomDlieswi lhIheleauemenlso{lhe

I I -  Lowvoltageufeclve /3]23IEEC.

\ \
The unils are cerlified forcompliancewilh thelollowing standards:

EN 60204-1 Salety ol machlnefy - Eleclrical equipmenl ol machrnes
EN60146-1-1 Semiconduclorconverteß Genefalrequrementsandl inecommutaled

convederc

European Machinery Direct ive

The NOBDAC sman inveder seiles does nol fall under lhe scope olthe Machinefy Direclive
Howevef. lhe pfoducts have been lully evaluated lor comp iance wilh the essential Health &
Safew requr fements oJ lhe direclive when used in a typlca mach ne application. A Declaral on
ol Incorporalon s available on request.

European EMC Direct ive

When installed according t0 the recommendations described in the operators handbook, the
NOFDAC smart tulfils all requirements oJ the EMC D tective as defined by the El!4C Product
Standard lor Power orive Syslems IEC 22G-WG4 (CV) 21.

lor clockwise rolation (default)

(2) Apply malns power to the inveder. Check that parameler P006 ls set l0 000 t0 specily
dlg lal setpoinl.

(3) Sel parameter P007 to 000t0 specily digital inpll and dlsable the front panel conkols

(4) Set parameler P005 to the desired frequency selpornl.

(5) Set P011 to 001 to enable the new tfeqlency senlng to be fetained in memory during
peiods when lhe inveder is nol runntng.

(6) Set the extefnal on/off switch to 0N. The inveder wi I now drive the motor at lhe lrequency
set by P005.

Operation - Analogue Control
( 1 ) Con nect control lerminal 5 lo terml na 1 via a simple on/off swilch This sels up the inveder

Jor clockwise rotat on (delault).

(2) Con nect a 1 O kO potentiometer 10 the control termi na s as shown in Figure 4 or connecl a 0
- 10 V signa from pin 2 (0V) to Pin 3.

(3) Apply ma ns powerto the inveder.

(4) Set parameter P006to 001 to specity analogue setpornt.

(5) Set parameter P00710 000 to specfy dig laL lnputand disablethefronl panel contmls

O  S e m e n s p c 1 9 9 6
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ELECTRICAL DATA

orderno.:  1 AC 230V Class Af i l lef
1/3 AC 230 V withoul filtet

sK250/1 F
sK250/2

sK370/1F
sK370/2

sK550/1 F
sK550/2

sK750/1 F
sK750/2

l\.lotor output rating 250 W 370 W 550 W 750 W

Inpul v0llage 230 V +/ 15%

Inpul trequency 47 63Hz

0utpul irequency range 0 - 2 0 0 H 2

l\,lax. continuous output 660 VA 880 VA 1.5 kVA

Cu(ent: 0utpui (nominal)
0ulpul (max. conlinuous)
Input (max.)

1 . 5 4
1.6 A
3.0 A

2.0 A
2.3 A
3.8 A

2.6 A
3.3 A
5.5 A

3.4 A
3.9 A
6.5 A

0peEting temperature ooc to 40oC

lVains fuse 1 0 4 1 6 4

lvin. lead cross-seclion: Input
0ulPul

1.0  mm'
1.0 mm2

1 . 5  m m 2
1 . 0  m m 2

l\.lax. lead cross-section: Contrc L5 mmr s nq e core /  1,0 mmz mul l i  core

OPTIONS / ACCESSORIES
DIN Rail Adapler Kit
Enhanced 0perator Panel (0Pm)
OPm/0PmP Inleilace Cable

FAULT CODES
Code caus
F 0 0 1  o v e r u o l a g e n l h e D C l n k

F{P2 Overcu(enl in lire molol

F003 0verload on lhe molor

F005 ovedemp€ature in the invefer

F008 lllessage trmeouton lhe serial intertace

F009 UndeNotlage jn lhe DC liik

F010 Ini t ia l isal ionlaul

F01l lntenal inlerfacefaull

F012 Externa Ly activaled lr p

F013 lr{enalprogramfaült

F074 overlemperatufe in lhe molof

F106 P0t6 sel inmtrecüy

F112 Value of P012 > value of P013

F151-F153 P051 - m53se1 incotrecüy

F188 Boostvol lagecalbrat ionfaufe

SYSTEM PARAMETERS
. = Parameter can be changed during operation.

Conet|iw Ac$on

(1) Check whether supply vollage is within the limits ind cated on the raling plate. (2) Increase the lamp down time (P003).
(3) Check whethef the fequired braking power is with n lhe specified limits.
(l) Chdl wh€therhe motor power corresponds lo llre inveder power {2) Check lhat lhe cable length limils have nol been
exceeded. {3} Check moto. lead and molor {or shorl-circuils and earlir laults. (4) Check whelher the motor parameters {P081 -

P086) conespond with the motry being used. (5) lncreassthe amp-uplime (P002). {6) Bedlcethe booslsel in P078 and
P079. (7) Check whelherthe motoris obslructed 0r overloaded-
(1) Check whether the motor is overloaded. (2) Incfease the max mum molor lrequency I a motor with h gh s p s lsed.

(1) Check thatthe ambient lemperatue is nol too hlglr. (2) Check that the air inlel and ouuet are nol obstrucled.

( 1 ) C h e c k t h e s e r i a  n t e r f a c e . ( 2 ) C h e c k t h e s e n n g s o f l h e b u s m a s t e r a n d P o S l - P 0 9 3 . ( 3 ) C h e c k w h e t h e r t h e t i m e o l t
intetoal is too shod (P093).

Check lhe supply voltage.

Check the entire parameter set. Set P009 to '0000' belore power down

Switch off power and swilch on again.

Switch oll power and swilclr on again.

Check whelher lhe molor s overloaded.

Parameledse llxed h€quency(les) andlof molor potentiomeler 0n lhedigital inpuls.

Set parameler P012 < P013.

Charqe lhe setl.ngs ofoqital InpuF P051 lo P053.

(1) i\4otor not connected lo inveder connect motor. (2) See P08B

:l:--:-: = Value depends on lhe faling of the motof.

operal ng dispay

Display sel@llon

Ramp uptime (seconds)

Th s dlspays lhe oulpul selected in P001.
Intheevenlolaiai iure, lherelevanlerrormessage(Fnnn)isdlsplayed. nlheeventolawarningthe
disp ay t ashes. lf output frequency has been se ecled (P00 1 = 0) lhe display alternates belween lhe
selecled tfequency and the actual irequency.

0 -7 Display seleclon:
l0l 0 = output fiequency (Hz)

1 = Freq@nq seFoint {i.e. speed al wlrici inveder a set to ru!} (HzJ
2 = Motor current {A)
3 = Dc-tink vottage iV)
4 = Nol used
5 = Motor RPM
6 = USS status
7 = Not used

0 650.00
I10.001

This isthe time taken lof the molorlo acceleratelrom standstill t0 the maximum lrequency as sel rn
P013. Setting lhe ramp up time too shorl can calse lhe nveder to tr p (fau t code F002 - overcutrenl)

Freq!ency
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This is lhe lime taken for the motor to dece erale from maimum Jrequency (p013) to standstil . Sett ng
lhe ramp down time loo shod can calse the inverterlo tip (fault code F001 overuoltaoe)

Smoolhitrg {so@nds)

P005. Digi tal l requencysetpoint(Hz)

p0{16 Fequencysetpointlypeed&tion

P007 Enabe/disableirontpanelbuttons

P0{}9 r Pameter proteclim sdling

P011 Frequency setpoint memory

P012. MinimlmmotorfrEuercy{Hz)

P013. l \4dimummotorfrequency(Hz)

P0t{.  Sk'pftequencyl{Hz}

P015 . Allomatic restart

0 - 40.00 Us€d lo sm@th the a@elefalionlde@lsatjon oi tle motor (sefut jn applicatiots where it is importat to
10.001 avoid jerkiru', e.g. snveyorsystems, textiles, etc.).

Smoolhing js only efiective if the amp uddown time exeeds 0.3 s.

F.equency

{P01 3)

- Tolal amelerator
t  ü m e = t s s  

- - - )

llole: Jhe smmthiru erye for dsetefation is bsed on the ramp up qBdrent (p002) ald is added to
the mmp down tme set by p0ü1.

0 - 200 00 S€ts lhe ffequency that the inverlef wr I run al when operated in digital mode. Only effective ii p006 set to
t0.001 

,0,

0 - 2 Sets ihe @ntrul node ot tie inverter:
tol 0 = Digitnl. The inverler runs at the frequerEy st in pms ed @n be adjusted u€ing the A and

V büttons. Altematively, rfpmT is set to zefo, the trequflcy may be @nhdbd 6y sening
ary ho of bimry Inpüts p05r _ p053 ro vat@s of 1 1 anq 12.

1 = Analog@. Control via amlogu€ input signat.
2 = Fixed *€quency or mottr potentiomoter Fixed trequercy is only seleded il the valle sl ai

lesi one binary inpul {P051 P053) = 6, j7 or 18. Atso, the ̂  and V butom €n be Nd
to change $e lixed lreqleroy setpoint ias wilh p006 = 0), but oote that the new setpcint
selected i! lhjs mnner is !!! retained in remory when p01t is st to | .

ilol€; fi Pom = 1 and the inveder is set up ior remote @ntrol opemti0n, lhe analogue inpub remain
actiw.

0-1 0= BUN,JOGandREVERSEaredisabled.Conlrot isviadigi tal inpulslseepanneteßp15t
Ill P053). ,l and 7 may stil be used to controt frequency p;ovided thai p1i4 = 1 and a digitat input

has not been selected to pedofm this funclion.
I = Ffont panet bunons can be selectively enabled or dlsabled depending oi the sefl ng ol parameters

P121 - P124.

0,:.3 Delermines whim paErete6 @n be adi6ted:
lul 0 - only Mrameters from p001 to pOOg cü be read/sel

t = Paamele6 fiom p00t to p00g can be sel and ali othet parmeleF mn mly be read.
2 = Al paame{eß ca be ßadlset but pmg autmati@lly fsets to 0 when pow;r is removed.
3 = All parameters can be read/set.

0 - 1  0 =  D i s a b l e d
I01 1 = Enabled alterswitch-off. i.e. The setpointalerations made wth the Ä / 7 bwons are stored

even when power has been removed from lhe nveder

0:-29:00 Ssts the minimun motor fequency {must be tss than the valus of p013).
I0.001

0 - 200.00 Setsthe maximum molorJrequenly.
[50.00]

0 - 200.00 A ski! lrcquscy can be s€t with this paramete. to avoid ths €fiects ol €sonance ol fte nvenfr
10.001 Frequercies within +l-2 Hz ol lhis ssting are suppre$od. Statiomry opgalion is not possible sithin lhe

slppre$ed trequency @nge - the rangg is just passed throügi.

0- - 1 Setling lhis parameter to l' enables lhe nveder to restad automal cally alte f a mains oreaK or
[ 0 ] ' b r o w n o ! t ' , p r o v i d e d t h e r u n / s t o p s w i t c h i s s t  c o s e d .

0 = oisabled
I = Automatic reslarl

O s'emens ptc rgso
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P0l6 . Slarl on lhe fly 0 4 A ows lhe invederlo slart onto a spinn ng m0l0r.

[0] under normal circumstances lhe nverter runs the motor up lfom 0 Hz. Hcvrever J the motor s st
spinning or is being driven by the load, t w I undergo bnking belore funn fg bac{ !p 10 lhe selpoint -

lh s can cause an overcutrent lr p. By using a flying restalt, the nverler'homes I or lfe molor s speed
and runs it up from that speed 10 the selpoint.

0 = Nomdrestart
1 = Flying restarl afler power up, lault or 0FF2 ( ll P018 = 1).
2 = Flying restarl every t me (useiul in circumstances where the motof can be drven by the

load).
3 =  A s P 0 1 6 - 1 .
4 =  A s P 0 1 6 : 2 .

Note: Also see P020.

1 2 1 = Continuoüs smoothing (asdeined by P004).

l1l 2= Dlscontinuoussmoohing.ThisprovidesafasllnsnoolhedfesponseloSToPcommands.

Nole: P004 m6l be setto a value > 0.0 forlhisparamets l0 have any ettecl.

0-1 Aulomaticrestadaf lerfaul t
[0]  0 = Dsabled

I = The iveder will attemDl lo reslad u0 lo 5 times atler a fault. lfthe fault is notcleared atlef
the 5lh anempt, the invenerwi I femain in the fault stale.

0.50 - 25.00 Used in coniunction with P01 6. (Sel looger times it persistent F002 ltips otrur)

Js.00l
0 200.00 Frequencycorespondingtotheloweslanalogueinputvalue,.e.0Vor2V,delerminedbyP023 This

10.001 can be set to a h g her value than P022 to g ive an I nverse relatron ship between analo! ue . pul and
lrcquency orlpul (see diagnm in PA22).

0 - 200.00 Frequercy coiiesponding to th€ highesl analogue inpüt valus, i.e. 1 0 V delermined by P023. This can b€

150.001 set to a lower value than P021 to giv€ an inves relationship between snalogue inpL'l ard fieqwncy
0ulput.
i .e.

m 1 7 .

P 0 1 8 .

P020 .

P021 .

PW2.

P027 .

P028 .

P029 .

P&]1 .

P032 .

P()/tl .

P042 .

Sm@lhilg iype

Aulomalic festart aflerlau I

Flying start rmp time (seqds)

Minimum analogue frequency (Hz)

Mdimum analogue fßquency (Hz)

Skip frequency 2 (Hz)

Skipfrequercy 3 {Hz)

Skip frequency 4 (Hz)

Jog freqlscy ilght iHz)

Jog frequeflcy lefl (Hz)

1 sl txed trsqusncy (Hz)

2nd lixed lreqlency (Hz)

0 - 2
I0l

a 2
t0l

0 - 200.00
I0.001

0 - 200.00
t0.0ol

0 - 200.00
I0.001

0 - 200.00
F.001

0 - 2 0 0 0 0
[5.00]

0 - m0.00
15.001

0 200.00
F0.001

0 =  0 V t o 1 0 V
' l =  2 V t o 1 0 V
2 =  2 V t l o 1 0 V

*The lnveder w ll come to a conlrolled slop fV < 1 V

Note: Setling P023 = 2 will not work unless the invertef rs lnder full loca conlro (.e. P910 = 0 or 4).

ll the invert€r is not in analogue mode (P006 = 0 or 2), setting llris parameter to'1'caus6 the ana,ogue
inputvalue tobe added.

0 = No additon
'l = Addition oi the anal0gle stpoinl lo lie tired frequency or the molor polentlometer

xequency.
2 = Scalingoldigital,frxed $tpoinl by analogue i0put inthe range 0 - 100%.

Not.: By selecting a conbinalion of reveßed negative lixed ffequency s€ttings and anal4ue
setpoint addilion, it is possible to configure the invertel for'centre zerc' opelailon wilh e
+/ 5Vsupplyora0-l0Vpotent iometersolhattheoulpl tr iequencycanbe0Hzatany
posiriol. including lhe entre positior

See P014.

$e P014.

See P014.

Jogging is used io advan@ the m{or bysmall amoünts. lt is controlled va lheJOG button orwith a
non-latclring swilch on one 0f the digital inputs (P051 io P05n).

lfjog dghl is enabled (DlNn = 7), this paramet€r controls lhe f.equency at which the inverler will run when
the swilch is closed. Unlike other setpoints, il can be set lower than the minimum lrequency.

I t jogleJt isenabled(DlNn=8).thisparamelerconlrolsthelrequencyatwhichtheinverlefwt l  runwhen
the swilch is closed. Un ke olher setpo nls, t can be sel lower lhan the minimum lrequency.

Valid il (a) P006 = 2 and P051 - 6 or 1t.
or (b) P006 = 2 and P051 - P052 - 17.

vahd r{  {a) P006 - 2 and P05l -  6 or ' f

or (b) P006 = 2 and P051 = P052 = 17.

Analogue input lunction

[l wrnxrnc
Sening m23 : 2 wilh no
snt&üons betwen mntrol
lefDMls 3 and 4 wll ruse th€
inveder to run immedialely,

Anabgüe stpoint addilion

O  S e m e n s p i c r g g € !6ar39: f40  U308 B
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3rd lixed lrequency (Hz)

InYsbn tued rdpoiob tor &ed
trsq|mi6l '3

Seleclion control tunction, DlNl
(teminal 5), ixedftequency 1
or binaryfxedftequency bit 1.

Seleclion conlrol fu nction, DlN2
(teminal 6), äxedlrequency 2
or binarylixed lrequency bil 0.

Selection conlf ol lunclion, DlN3
(lerminal 4, lixed lrequency 3.

Digih input deb@m tim

0 200.00 Valid il (a) P006 = 2 and P051 = P052 = 17
{20.001 or (b) P006 = 2 and P053 = 601 18.

0 - 1 Sels he dlreclie ot rolalim ls üe ixed lrsqwncy:
l0l

FF ,I FF2 f F 3

P0r5 = 0

P015 = I

Plll5 - 2

P0l5 = 3

P01f, - 4

9015 ' 5

P0{5 = 6

F045 = 7

e Filedslpointsmtiwted
e Fixsds4oinbiwqted

0 - 1 9
I l l

0  1 9
l2l

0 - 1 9
I6l

I The motor coasls lo a slandslill.
2 The motor stops abruplly.
3 Only effective when P007 = 0.

Binary Fhed Frequency Map

a -2  0 :
FI  t -

2 '

12.5ms
7.5 m
2.5m

Value

0

1
2

3

5

6
7

8

9
1 0

l l

12
13

1 4

l 7

l 8

I 9

Funclion ol P051 to P053

Inpuldisabled

0N ilghl

0N lelt

Reverse

OFF21
oFF3 2

Fixed frequencies 1 3

Jog right

Jog left
Remote opention
Faultcode rcset

Increase frequency3

Decrease frcquency 3

Di$able analogue inpul (selpoinl is 0.0 Hz)

Disable 'P' butlon
Enable dc brake

Do nol use

Binary lixed lrequency contrcl
{fixed lrqlencies 1 3, see table below)
As 6, büt inpul high will also request RUN
when P007 = 0.

External trip/ PTC inpul

Funclion, low
Etate

0lf
0ff
Nomal

OFF2
OFF3
0tf

otf

off
mcal

ofl

ofl

ofl
Analogue 0n

'P'enabled

0ff

otf

0lf

Yes (F012)

Function, high
state

On dght

On lefl

Reverse

Or
On

On

Jog ilqht

Jog lell

Remole
Resel on ilsing
edge
lncrease

Decrease

Analogue
disabled
'P'disabled

Brake on

On

On

NO

DrNl (P051) DrN2 (P052)

STOP 0 0

RUN to FFI (P041) 0

BUN to FF2 (P042) 0

RUN to FF3 (P043)

O Siemens plc 1996 G85139-E174-U308-B
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0 4
I0l

Value Felay lunction Active

0 No lunction assigned (reay not actve) Low

1 Inverter is rlnning H gh

2 Invederfrequency 0.0 Hz Low

3 Il,,lotor runninq directon rght High

Exlernal brake on lsee paraneteß P063/P064) Low

5 Invene' l req,ency,ess lhan or equal lo r  ninum keq"en(y

6 Fallt ndication

7 l l ve le .  I 'equency  grea le  thar  o 'equa"o  se loo ' l H g n

8 Waning active (see P931 fot type) Low

I Nolrsed

1 0 l!,lolor cuffent mit (warning)

I\,lolor over temperature (warn ng)

12,13 Nol used

Note: Acllve ow = relay oFF. Active high' = relay ON.

Thls ope€tes in tlre same mannef as P06 1 = 4, excepl thal a relay outpul is not provided. ll allom a
specäied pedod ot DC injeclion alter stopping the motor to ensurc lhat $€ motor shalt is locked fsee
P464.

Combinatiqn stop mode

External brake release delay (seconds)

External bfa*e stopping lim€ (se@Ms)

0 = Normal stop mode
1 -  D o n o l ß e
2= Donoluse
X= Donoluse
{ = Combinalion stop mode

0 20.00 Only etiective iJthe relay oulpll s sel lo control an extemal brake (P061/P062 = 4) ln this case when the

[1.00] inveder s swilched on, I w I run al lhe minimum lrequency for the time set by this paramelef belofe
releasing the brake contrcl rclay and ramping !p fsee l//ustrction in P064).

0 - 20.00 As P063, onlyeffectiveifthe relay outputE sello conlrol an erternaL brake or if P062 = 4 This

n.001 definesthe peiod forwhich the invelter@ntnueslo fun al lhe mif,imum lrequencyafterramping
down and while lhe external brake is aD0lied.

A= BnkeApplied
B = BEke.emoved

P066

P073 r

Compound braking

DC idection braking 1%)

l,lotes: ( 1 ) Setlings fof P06€ and P064 should b€ slightly longer than the actua lime
taken for lhe external b6ke to apply and release respectively.

(2) Setling P063 üP064 lotoo high a value, espmially wilh P012 sell0 a hrgh
value, €n &use an ovetcu(enlwarnino oftrip aslhe inverlerallempls lo
move a locted molof shalt.

0 1 0= Ofl
I1l 1 = 0n. Permils fasler lamp down I mes and enhances stopping capabil ty.

0 - 250 This stops the motor byapplying a DC cufienl. This causes h€allo be generaled intlle motor ratherthan

[0] the irverter and holds the shatt slalionary until the end 0t the braking peiod. Brakinq is elfectiv€ tor the
period oitime setby P003.

This functioi is disabled it P061 /P062 = 4 (brake relay). The DC brake can be ac,ilvated using 0lN1 -

DlN3 /tre P05t - P053).

VrAB{ING: Frequentuseol longperiodsofdcir j$t ionbrakingcancausethemotor looverheat.

0 - 1  0 =  D i s a b l e d
11l 1= Enabed.CalsesanF0T4tipi f lhemolor lemperalureexceedslhel2tcalculalon.

0 - 1 0 Sets the pulse irequercy (from 2 to 1 6 kHz) and the PWM mode. lf sile0t operation is not absolulely

I0 or4l necssary, thelo$esin the invederas well as llle RFI emissiqs can bereduced by selecling lowef
oulse freouenci6.

0/ l  .16kHz(230Vdelaul l )
213 -8k1z
415 =4 kflz(400Vdelaull)
0r7 = 2 kHz
8  = 1 6 k H z
I  = 8 k H z
1 0  = 4 k H z

P074

P076 .

l2t molor proteclron

Pulse frequflcy

O  s i e m e n s p c 1 9 9 6
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Voltagei{requency cuNe selection

Continuors boost {%)

Stadlng boost (1")

Noninal keqwncy for motd iHz)

Nominal speed lor motor (RP[4)

Nomlnal cutreni lor mokr {A}

Nominal voltage for motor (V)

Nomiml power for motor (kW)

Aulomalic calibration

Stalor resistance (Q)

Slave address

Baud rate

Tmeout (seconds)

Seial lint noninal system selpoint (l-lz)

USS compatibility

operatjon for Europe or USA

Conlfos lhe fealonship between the speed ofthe molor and lhe voltage suppl ed by the inveder. one of
lhree modes can be selected:

0 or'l = Linearvoltage/ircquency
Use lhis curye for synchronols molors or motors connecled n parallel

2= Quadraticvoltage/lrequencyrelallonship
Th s s s!ilable ior pumps and lans.

Vx
vil (P084)

Po78 .

P079 .

0 250
t1o0l

0 250
I0l

fN (P081) t

opefates @nlinuwsly oler the whole frequency range.

For ma0y applicati@s il is ne@s*ry to inseas€ low frequ€ncy torqüe. This parameler sets the slart-up
boostvoltageal0Hztoadjusttheavallabletorquelorlowteqoercyopsation.Range0 250%ofthe
motor curre0l ralirg.

WARNIIG: lt P078 ls $et too higl, overheating of tie notor can @csr.

For d r ves wh ich require a high initia slarting lorque it is possib e lo sel an exlra vollage increase by
booslnglheslar l i igcurentby0-250%ofthenomlna molorcui ienl .This ncreaseisonlyei fect ive
during in tal start !p and unt I the tfequency setpo nl is reached

Nole: This incfease rs in addrtion lo P078.

These paramele s nJ$l be sel for lhe rolor used.

R€äd the specili€tions on lhe molofs ratinq plate.

Note: Tlre iNertefs delaull settings vary acording to the power fating.

The slalor res slance is used in the invel€as clirenl monitorng calculations. This functon allows lhe inveder
lo perlorm an aulomalic meduremenl ol stator resislance, stores it ln P089 and then resets PoBB to '0'.

lflhe measured resrslance is loo high lorthe size 01 inverter {e.9. moto. not connecled of unusually small
moto. connecled), the nverter will tr p (fault code F188) and wiil leave P088 sel to 1 . ll th s happens set
P08g manually and then set P088 to 0.

lJp to 31 invertefs can be connected viathe serial llnk and controlled by a compuler or PLC using the
USS protoco. This paramelersets a unique addresslorthe inveder.

Sets lfie baud Ele ot lhe RS485 serial inleface (USS prct@ol):

3 = 1200 baud
1 =  D o  r c t  u s e
5 = 4B00 baud
ö = 9600 baud
7= 19200baud

Ilote: Some RS232 to RS485 converlers are nol capable ol baüd nl€s hlgher lhan 4800.

Th s is the max mum pefm ssible peiod belween two lncoming dataleegrams. In applications whefe the
inveder is usual y co nlrolled or monitofed conslantly via lhe serial li n k, lh s feat! fe s lsed lo lu rn ofl the
nverter in the eventofa communicalons failure.

Timlng slads after a valid datatelegram has been feceived and iI alurlher data teegram is not received
wthin the specilied time period, lhe nveder will tip and display la! t code F008.

Setl ng lhe value lo zero switches otfthe conkol.

Setpoints are lraNmitted to the inveder via the sedal link as percenlages. The value entered in this
pameler.epresents 100% (4000Hi.

0 = Comoalible wllh 0.1 Hz fesolution
I = Enable 0.01 Hz resolution
2 = PZD is no1 scaled but represents the actual frequency value to a resolution ol 0.01 Hz

(e.g 5000= 50 Hz).

This sels lhe inverter for European of USA supply and molor freqlencyi

0= Europe (50 Hz)
1 = USA{60 Hz)

P001

P002

P005

P088

0 - 200.00
{50.m1

0 - 9999
I:-r.: l

0.1 - 99.9

0 - 1000
r::,::l

0 - 50.00
[::;r:]iJ

0 - 1
t0l

P089 .

P091 .

P092 .

0.0'l - 200.00 Can be lsed inst@d of P088 lo set the statq resistan@ manrally. The valle entefed slould be the
l*1-iil redslarce between any two phases.

ilote: lt the value ol P089 is loo hlgh then an overcu(ed kip (Ft]02) may oecuf.

0 - 3 0
t0l

3  - 7
16l

0 -240
{01

P094

P095

0 - 200.00
[50.00]
a 2
{01

0 - l
I0l
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Pl1 l

Pt?l

P122

pr2l

P124

ptSt

P132

Fltl

Pt35

Inveder powef raling {kwhp)

Embblk$e Blr'lbr$oR

Enable/disable FORWARD/REVERSE
button

Emhlal{MJoGhdLb

Enable/disable ^ and V butlons

Frcqmts@idf&l

Motor cutrent (4

Sffivd@tff|

Motor RPM

Molü Yohaoe M

Local/Remole mode

eix6.s!€dim

Equipmeol syslem number

lhd .€ctd hsltede.

Most recent waming type

n6qbqqtryds9t||ttry

EEPROM storagecontrol

0 - 50.00 Bead-only parameter that indicates lhe powet faling of lhe iflverler in kW e. g. 0.55 = 550 W

[:!**l Note: ll P101 . 1 then the rating is di$played in hp.

0-1 0= RUNbutondisabled
t1] l= RuNhlü6oiauod(onlypo$iblei lP007=1)

0-1 0= FORWARD/REVERSEbuttondisbled
I11 1 = FORWARD/REVERSE butlon enabled (only possible il P007 = 1)

0-1 0= JOGh.üondsatted
I l l  1= JOGh|l tmeIEtM{onlyposs{r€i lPm7=1)

0-1 0= ^andVbuttonsdisbled
Ill 1 = A and V buttons enabled (only po$ible i, P007 = 1)

Note: Thi$ applies lof lrequency adjuslmenl only.

0 - 200.m

0 99.9
FI

o - 1000

0 - 9{t99
t-l

g - 1000

0 - 4
tol

Rsd-süy pa6rdss.Ttw d€ @tbs d h€ vdm sored ln P00t M m be ffied
dkecq via tD wid lint.

Prq

P910

Pgt{

P97l

@

P923 .

Fsdo'

P931

0-98S

0-255
I0l

0-9@9
t_l

0 - 9999
I-l

Sets the inverterlor lo€l conlrol or remote control over the serial li[k:

0 = Local control
| = Remote @ntrol {and setling ofparamelervalues)
2 = Local control {but remote control ofJrequency)
3 = Remote @ntrol (bul local c@trcl of fiequency)
4 = Lo€l @ntrol (bül remote read and write a@ess lo parameters and lacility to resel tips)

llote: When operating lhe inveder via remote control (P910 = 1 or 3), the analogue inpul lemains
activewhen P006 = 1 and is addedlolhe setpoint.

Contains lhe sltwde wim Mbs aId mn@l be changd.

You €n uselhis parametetto all@ale a unique relefence numberlolhe inverler. ll has no operational
elfect.

TIF H rwdd hut @de b sla€d in this parffiS. R is d@d wlm he iflqtq is rsel.

lldq The wirE may bs cl€arsd W aüenpüng to char{e As wtu€.

The last recorded waming is stored in this parameler unlil power is removed lrom the inverler:

002 = Cutrenl limil aclive
003 = Voltage limil aclive
lx){ = Slip limitexceeded
005 = Motor overtempetalurc

Note: The waming may be cleared by aflempling lo change its value.

0 - 1 S€tto'l ard tw pss Plo r@,tal paran€tds mdP10t to üE hctorydetall süings

tol
0 - 1 0 = Changeslo parametersettings ale loslwhen poweris removed.

It I t = Changes lo parameter settings afe retained during periods when power is removed.
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