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PALGIIYLTEY | ebensgefahr bei
Nichtbeachtung der nachstehenden
Sicherheitshinweise!

Nehmen Sie die Produkte erst dann
in Betrieb, nachdem Sie die mit dem
Produkt gelieferten Unterlagen und
Sicherheitshinweise vollstandig
durchgelesen, verstanden und
beachtet haben.

Sollten Ihnen keine Unterlagen in
Ihrer Landessprache vorliegen,
wenden Sie sich an Ihren
zustandigen Rexroth-
Vertriebspartner.

Nur qualifiziertes Personal darf an
Antriebskomponenten arbeiten.

Néhere Erlauterungen zu den
Sicherheitshinweisen entnehmen Sie
Kapitel 1 dieser Dokumentation.

PNTAVSICTINIE] Danger to life in

case of non-compliance with the
below-mentioned safety
instructions!

Do not attempt to install or put these
products into operation until you
have completely read, understood
and observed the documents
supplied with the product.

If no documents in your language
were supplied, please consult your
Rexroth sales partner.

Only qualified persons may work
with drive components.

For detailed explanations on the
safety instructions, see chapter 1 of
this documentation.

A AVERTISSEMENT [iZ\ RIS

mort en cas de non-respect des
consignes de sécurité figurant ci-
aprés !

Ne mettez les produits en service
qu'apres avoir lu completement et
apres avoir compris et respecté les
documents et les consignes de
sécurité fournis avec le produit.

Sivous ne disposez pas de la
documentation dans votre langue,
merci de consulter votre partenaire
Rexroth.

Seul un personnel qualifié est autorisé
atravailler sur les composants
d’entrainement.

Vous trouverez des explications plus
détaillées relatives aux consignes de
sécurité au chapitre 1 de la présente
documentation.

PNV UIYNTE Hohe elektrische
Spannung! Lebensgefahr durch
elektrischen Schlag!

Betreiben Sie Antriebskomponenten
nur mit fest installiertem
Schutzleiter.

Schalten Sie vor Zugriff auf
Antriebskomponenten die
Spannungsversorgung aus.

Beachten Sie die Entladezeiten von
Kondensatoren.

CNTRVICTINTE High electrical

voltage! Danger to life by electric
shock!

Only operate drive components with
a permanently installed equipment
grounding conductor.

Disconnect the power supply before
accessing drive components.

Observe the discharge times of the
capacitors.

AAVERTISSEMENT Rt i%

électriques élevées ! Danger de mort
par électrocution !

N’exploitez les composants
d’entrainement que si un conducteur
de protection est installé de maniére
permanente.

Avant d'intervenir sur les composants
d’entrainement, coupez toujours la
tension d’alimentation.

Tenez compte des délais de décharge
de condensateurs.

PALGIIYLTE] Gefahrbringende
Bewegungen! Lebensgefahr!

Halten Sie sich nichtim
Bewegungsbereich von Maschinen
und Maschinenteilen auf.

Verhindern Sie den unbeabsichtigten
Zutritt fiir Personen.

Bringen Sie vor dem Zugriff oder
Zutritt in den Gefahrenbereich die
Antriebe sicher zum Stillstand.

A WARNING EIEEIS

movements! Danger to life!

Keep free and clear of the ranges of
motion of machines and moving
machine parts.

Prevent personnel from accidentally
entering the range of motion of
machines.

Make sure that the drives are brought
to safe standstill before accessing or
entering the danger zone.

AAVERTISSEMENT

Mouvements entrainant une situation
dangereuse ! Danger de mort !

Ne séjournez pas dans la zone de
mouvement de machines et de
composants de machines.

Evitez tout accés accidentel de
personnes.

Avant toute intervention ou tout accés
dans la zone de danger, assurez-vous
de larrét préalable de tous les
entrainements.
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AWARNUNG

Elektromagnetische / magnetische
Felder! Gesundheitsgefahr fiir
Personen mit Herzschrittmachern,
metallischen Implantaten oder
Horgeraten!

Zutritt zu Bereichen, in denen
Antriebskomponenten montiert und
betrieben werden, ist fiir oben
genannten Personen untersagt bzw.
nur nach Riicksprache mit einem
Arzt erlaubt.

Electromagnetic /
magnetic fields! Health hazard for
persons with heart pacemakers,
metal implants or hearing aids!

The above-mentioned persons are
not allowed to enter areas in which
drive components are mounted and
operated, or rather are only allowed
to do this after they consulted a
doctor.

Champs
électromagnétiques / magnétiques !
Risque pour la santé des porteurs de
stimulateurs cardiaques, d'implants
métalliques et d’appareils auditifs !

L’accés aux zones ol sont montés et
exploités les composants
d’entrainement est interdit aux
personnes susmentionnées ou bien
ne leur est autorisé qu'apres
consultation d’'un médecin.

A VORSICHT [EEEYel i ElN ]
(>60°C)! Verbrennungsgefahr!

Vermeiden Sie das Beriihren von
metallischen Oberflachen (z. B.
Kiihlkorpern). Abkiihlzeit der
Antriebskomponenten einhalten
(mind. 15 Minuten).

Hot surfaces
(>60°C[140°F])! Risk of burns!

Do not touch metallic surfaces (e.g.
heat sinks). Comply with the time
required for the drive components to
cool down (at least 15 minutes).

LY RIS Surfaces chaudes
(>60°C)! Risque de brdlure !

Evitez de toucher des surfaces
métalliques (p. ex. dissipateurs
thermiques). Respectez le délai de
refroidissement des composants
d’entrainement (au moins 15

minutes).
A VORSICHT [VIEENIT EI N A CAUTION [l S IENN I A ATTENTION JYERE

Handhabung bei Transport und
Montage! Verletzungsgefahr!

Verwenden Sie geeignete Montage-
und Transporteinrichtungen.

Benutzen Sie geeignetes Werkzeug
und personliche Schutzausriistung.

during transport and mounting! Risk
of injury!

Use suitable equipment for mounting
and transport.

Use suitable tools and personal
protective equipment.

incorrecte lors du transport et du
montage ! Risque de blessure !

Utilisez des dispositifs de montage et
de transport adéquats.

Utilisez des outils appropriés et votre
équipement de protection personnel.

A VORSICHT JTENG LN E
Handhabung von Batterien!
Verletzungsgefahr!

Versuchen Sie nicht, leere Batterien
zu reaktivieren oder aufzuladen
(Explosions- und Veratzungsgefahr).

Zerlegen oder beschadigen Sie keine
Batterien. Werfen Sie Batterien nicht
ins Feuer.

N\ {*]\] improper handling of
batteries! Risk of injury!

Do not attempt to reactivate or
recharge low batteries (risk of
explosion and chemical burns).

Do not dismantle or damage
batteries. Do not throw batteries into
open flames.

A ATTENTION JYEGTIENI]

incorrecte de piles! Risque de
blessure!

N’essayez pas de réactiver des piles
vides ou de les charger (risque
d’explosion et de brilure par acide).

Ne désassemblez et n"endommagez
pas les piles. Ne jetez pas des piles
dans le feu.
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A ADVERTENCIA RN

muerte en caso de no observar las
siguientes indicaciones de
seguridad!

Los productos no se pueden poner
en servicio hasta después de haber
leido por completo, comprendido y
tenido en cuenta la documentacion y
las advertencias de seguridad que se
incluyen en la entrega.

Sino dispusiera de documentacidn
en el idioma de su pais, dirijase a su
distribuidor competente de Rexroth.

Solo el personal debidamente
cualificado puede trabajar en
componentes de accionamiento.

Encontrara mas detalles sobre las
indicaciones de seguridad en el
capitulo 1 de esta documentacion.

A ATENCAO Perigo de vidaem

caso de inobservancia das seguintes
instrugdes de seguranga!

Utilize apenas os produtos depois de
ter lido, compreendido e tomado em
consideragdo a documentagao e as
instrucoes de seguranca fornecidas
juntamente com o produto.

Se nao tiver disponivel a
documentagdo na sua lingua, dirija-
se ao seu parceiro de venda
responsavel da Rexroth.

Apenas pessoal qualificado pode
trabalhar nos componentes de
acionamento.

Explicagdes mais detalhadas
relativamente as instrucdes de
seguranca constam no capitulo 1
desta documentagao.

A AVVERTENZA PNl

morte in caso di inosservanza delle
seguenti indicazioni di sicurezza!

Mettere in funzione i prodotti solo
dopo aver letto, compreso e osservato
per intero la documentazione e le
indicazioni di sicurezza fornite conil
prodotto.

Se non dovesse essere presente la
documentazione nella vostra lingua,
siete pregati di rivolgervi al rivenditore
Rexroth competente.

Solo personale qualificato puo
eseguire lavori sui componenti di
comando.

Per ulteriori spiegazioni riguardanti le
indicazioni di sicurezza consultare il
capitolo 1 di questa documentazione.

A ADVERTENCIA FYEYE S

eléctrica! jPeligro de muerte por
descarga eléctrica!

Active solo los componentes de
accionamiento con el conductor
protector firmemente instalado.

Desconecte la alimentacion eléctrica
antes de manipular los componentes
de accionamiento.

Tenga en cuenta los tiempos de
descarga de los condensadores.

A ATENCAO Alta tensio elétrica!

Perigo de vida devido a choque
elétrico!

Opere componentes de acionamento
apenas com condutores de protecdo
instalados.

Desligue a alimentacao de tensdo
antes de aceder aos componentes de
acionamento.

Respeite os periodos de descarga
dos condensadores.

PRSSNP4 Alta tensione

elettrica! Pericolo di morte in seguito
ascosse elettriche!

Mettere in esercizio i componenti di
comando solo con conduttore di
messa a terra ben installato.

Staccare l'alimentazione prima di
intervenire sui componenti di
comando.

Osservare i tempi di scarica del
condensatore.

PSS9 ;Movimientos

peligrosos! jPeligro de muerte!

No permanezca en la zona de
movimiento de las maquinas ni de
sus piezas.

Impida el acceso accidental de
personas.

Antes de acceder o introducir las
manos en la zona de peligro, los
accionamientos se tienen que haber
parado con seguridad.

LETOZXe] \ovimentos
perigosos! Perigo de vida!
N&o permaneca na area de

movimentacao das maquinas e das
pecas das maquinas.

Evite 0 acesso involuntario para
pessoas.

Antes de entrar ou aceder a drea
perigosa, imobilize os acionamentos
de forma segura.

A AVVERTENZA [V RN

pericolosi! Pericolo di morte!

Non sostare nelle zone di manovra
delle macchine e delle loro parti.

Impedire un accesso non autorizzato
per le persone.

Prima di accedere alla zona di
pericolo, arrestare e bloccare gli
azionamenti.
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A ADVERTENCIA HeEl T

electromagnéticos/magnéticos!
iPeligro para la salud de las personas
con marcapasos, implantes
metdlicos o audifonos!

El acceso de las personas arriba
mencionadas a las zonas de montaje
o funcionamiento de los
componentes de accionamiento esta
prohibido, salvo que lo autorice
previamente un médico.

PV Campos

eletromagnéticos / magnéticos!
Perigo de salide para pessoas com
marcapassos, implantes metalicos
ou aparelhos auditivos!

Acesso as areas, nas quais 0s
componentes de acionamento sao
montados e operados, € proibido
para as pessoas em cima
mencionadas ou apenas apos
permissao de um médico.

A AVVERTENZAI )

elettromagnetici / magnetici! Pericolo
per la salute delle persone portatrici
di pacemaker, protesi metalliche o
apparecchi acustici!

L'accesso alle zone in cui sono
installati o in funzione componenti di
comando é vietato per le persone
sopra citate o consentito solo dopo un
colloquio con il medico.

A ATENCION Fess e
calientes (> 60 °C)! Peligro de
quemaduras!

Evite el contacto con las superficies
calientes (p. gj., disipadores de
calor). Observe el tiempo de
enfriamiento de los componentes de
accionamiento (min. 15 minutos).

P NelVl[e]i\ole] Syperficies quentes
(>60°C)! Perigo de queimaduras!

Evite tocar superficies metalicas (p.
ex. radiadores). Respeite o tempo de
arrefecimento dos componentes de
acionamento (min. 15 minutos).

Y. R FA[e] 13 Superfici bollenti
(> 60°C)! Pericolo di ustioni!

Evitare il contatto con superfici
metalliche (ad es. dissipatori di
calore). Rispettare i tempi di
raffreddamento dei componenti di
comando (almeno 15 minuti).

A ATENCION FYPNTAITSI
inadecuada en el transporte y
montaje! {Peligro de lesiones!

Utilice dispositivos de montaje y de
transporte adecuados.

Utilice herramientas adecuadas y
equipo de proteccion personal.

PN olVj[7Y0]¢] Manejo incorreto no

transporte e montagem! Perigo de
ferimentos!

Utilize dispositivos de montagem e
de transporte adequados.

Utilize ferramentas e equipamento
de prote¢do individual adequados.

Y ARISFA[8)13 Manipolazione

inappropriata durante il trasporto e il
montaggio! Pericolo di lesioni!

Utilizzare dispositivi di montaggio e
trasporto adatti.

Utilizzare attrezzi adatti ed
equipaggiamento di protezione
personale.

A ATENCION FYFIN

inadecuado de las pilas! jPeligro de
lesiones!

No trate de reactivar o cargar pilas
descargadas (peligro de explosion y
cauterizacion).

No desarme ni dafie las pilas. No tire
las pilas al fuego.

F'N¥][s).Ys]e] Manejo incorreto de
baterias! Perigo de ferimentos!

Nao tente reativar nem carregar
baterias vazias (perigo de explosao e
de queimaduras com &cido).

Nao desmonte nem danifique as
baterias. Nao deite as baterias no
fogo.

Utilizzo
inappropriato delle batterie! Pericolo
di lesioni!

Non tentare di riattivare o ricaricare
batterie scariche (pericolo di
esplosione e corrosione).

Non scomporre o danneggiare le
batterie. Non gettare le batterie nel
fuoco.
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PALYSNTIE | ivsfara om foljande
sdkerhetsanvisningar inte foljs!

Anvand inte produkterna innan du
har last och forstatt den
dokumentation och de
sakerhetsanvisningar som medfoljer
produkten, och folj alla anvisningar.

Kontakta din Rexroth-aterforsaljare
om dokumentationen inte medféljer
pa ditt sprak.

Endast kvalificerad personal far
arbeta med drivkomponenterna.

Se kapitel 1 i denna dokumentation
for narmare beskrivningar av
sakerhetsanvisningarna.

Livsfare ved
manglende overholdelse af
nedenstdende
sikkerhedsanvisninger!

Tag ikke produktet i brug, far du har
laest og forstaet den dokumentation
og de sikkerhedsanvisninger, som
falger med produktet, og overhold de
givne anvisninger.

Kontakt din Rexroth-forhandler, hvis
dokumentationen ikke medfelger pa
dit sprog.

Det er kun kvalificeret personale, der
ma arbejde pa drive components.

Naermere forklaringer til
sikkerhedsanvisningerne fremgar af
kapitel 1 i denne dokumentation.

AWAARSCHUWING

Levensgevaar bij niet-naleving van
onderstaande veiligheidsinstructies!

Stel de producten pas in bedrijf nadat
u de met het product geleverde
documenten en de
veiligheidsinformatie volledig gelezen,
begrepen en in acht genomen heeft.

Mocht u niet beschikken over
documenten in uw landstaal, kunt u
contact opnemen met uw plaatselijke
Rexroth distributiepartner.

Uitsluitend gekwalificeerd personeel
mag aan de aandrijvingscomponenten
werken.

Meer informatie over de
veiligheidsinstructies vindt uin
hoofdstuk 1 van deze documentatie.

PRGN Hog elektrisk
spanning! Livsfara genom elchock!

Anvand endast drivkomponenterna
med fastmonterad skyddsledare.
Koppla bort spanningsférsorjningen
fore arbete pa drivkomponenter.

Var medveten om kondensatorernas
urladdningstid.

Elektrisk
hejspending! Livsfare pa grund af
elektrisk stad!

Drive components ma kun benyttes
med et fast installeret jordstik.

Serg for at koble
spandingsforsyningen fra, inden du
rgrer ved drive components.

Overhold kondensatorernes
afladningstider.

AWAARSCHUWING [T

elektrische spanning! Levensgevaar
door elektrische schok!

Bedien de aandrijvingscomponenten
uitsluitend met vast geinstalleerde
aardleiding.

Schakel voor toegang tot
aandrijvingscomponenten de
spanningsvoorziening uit.

Neem de ontlaadtijden van
condensatoren in acht.

PALNTIE Farliga rorelser!
Livsfara!

Uppehall dig inte inom maskiners
och maskindelars rorelseomrade.

Forhindra att obehériga personer far
tilltrade.

Innan du borjar arbeta eller vistas
inom drivsystemets riskomrade
médste maskinen vara stillastaende.

A ADVARSEL Farlige

bevaegelser! Livsfare!

Du ma ikke opholde dig inden for
maskiners og maskindeles
bevagelsesradius.

Sgrg for, at ingen personer kan fa
utilsigtet adgang.

Stands drevene helt, inden du rgrer
ved drevene eller traeder ind i deres
fareomrade.

FNLY I V] Risicovolle

bewegingen! Levensgevaar!

Houdt u niet op in het
bewegingsbereik van machines en
machineonderdelen.

Voorkom dat personen onbedoeld
toegang verkrijgen.

Voor toegang tot de gevaarlijke zone
moeten de aandrijvingen veilig tot
stilstand gebracht zijn.

DOK-RCONO4-VFC-X610***-ITO8-EN-P
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Elektromagnetiska/
magnetiska falt! Halsofara for
personer med pacemaker, implantat
av metall eller horapparat!

Det ar forbjudet for ovan namnda

personer (eller kraver dverlaggning

med lakare) att betrada omraden dar

gri¥komponenter armonterade ochii
rift.

A ADVARSEL

Elektromagnetiske/magnetiske
felter! Sundhedsfare for personer
med pacemakere, metalliske
implantater eller hereapparater!

For disse personer er der adgang
forbudt eller kun adgang med
tilladelse fra leege til de omrader,
hvor drive components monteres og
drives.

AWAARSCHUWING

Elektromagnetische / magnetische
velden! Gevaar voor de gezondheid
van personen met pacemakers,
metalen implantaten of
hoorapparaten!

Toegang tot gebieden, waarin
aandrijvingscomponenten worden
gemonteerd en bediend, is verboden
voor voornoemde personen of
uitsluitend toegestaan na overleg met
eenarts.

A OBSERVERA Varma ytor
(> 60 °C)! Risk for brannskador!

Undvik att vidréra metallytor (t.ex.
kylelement). Var medveten om att
det tar tid fér drivkomponenterna att
svalna (minst 15 minuter).

PN gelstsileniie] Varme overflader
(>60°C)! Risiko for forbraendinger!

Undgd at berare metaloverflader
(f.eks. kaleelementer). Overhold
drive components nedkglingstid
(min. 15 min.).

AVOORZICHTIG[T*S
opperviakken (> 60 °C)!
Verbrandingsgevaar!

Voorkom contact met metalen
oppervlakken (bijv. Koellichamen).
Afkoeltijd van de
aandrijvingscomponenten in acht
nemen (min. 15 minuten).

A OBSERVERA A

hantering vid transport och
montering! Skaderisk!

Anvénd passande monterings- och
transportanordningar.

Anvénd lampliga verktyg och
personlig skyddsutrustning.

A FORSIGTIG JZ NN

ved transport og montering! Risiko
for kveestelser!

Benyt egnede monterings- og
transportanordninger.

Benyt egnet vaerktaj og personligt
sikkerhedsudstyr.

A VOORZICHTIG [N S

bij transport en montage!
Letselgevaar!

Gebruik geschikte montage- en
transportinrichtingen.

Gebruik geschikt gereedschap en een
persoonlijke veiligheidsuitrusting.

A OBSERVERA [N

hantering av batterier! Skaderisk!

Forsok inte ateraktivera eller ladda
upp batterier (risk for explosioner
och fratskador).

Batterierna far inte tas isar eller
skadas. Slang inte batterierna i
elden.

Py alelitsileaie] Fejlngndtering af
batterier! Risiko for kvaestelser!

Forsgg ikke at genaktivere eller
oplade tomme batterier
(eksplosions- og @tsningsfare).

Undlad at skille batterier ad eller at
beskadige dem. Smid ikke batterier
ind i dbenild.

A VOORZICHTIG [ IR EE S

van batterijen! Letselgevaar!

Probeer nooit lege batterijen te
reactiveren of op te laden
(explosiegevaar en gevaar voor
beschadiging van weefsel door
cauterisatie).

Batterijen niet demonteren of
beschadigen. Nooit batterijen in het
vuur werpen.

\'
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{cz] Cesky

AVAROITUS|TIE

turvaohjeiden noudattamatta
jattdmisestd on seurauksena
hengenvaara!

Ota tuote kayttoon vasta sen jalkeen,
kun olet lukenut Iapi tuotteen
mukana toimitetut asiakirjat ja
turvallisuusohjeet, ymmartanyt ne ja
ottanut ne huomioon.

Jos asiakirjoja ei ole saatavana
omalla didinkielellasi, ota yhteys
asianomaiseen Rexrothin
myyntiedustajaan.

Kayttolaitteiden komponenttien
parissa saa tydskennelld ainoastaan
valtuutettu henkildsto.

Lisatietoa turvaohjeista I6ydat tdman
dokumentaation luvusta 1.

A OSTRZEZENIE p2¥trrs

Zyciaw razie nieprzestrzegania
ponizszych wskazéwek
bezpieczeristwa!

Nie uruchamiac produktéw przed
uprzednim przeczytaniem i petnym
zrozumieniem wszystkich
dokumentéw dostarczonych wraz z
produktem oraz wskazowek
bezpieczenstwa. Nalezy
przestrzegac wszystkich zawartych
tam zalecen.

W przypadku braku dokumentéw w
Panstwa jezyku, prosimy o
skontaktowanie sie z lokalnym
partnerem handlowym Rexroth.

Przy zespotach napedowych moze
pracowac wytgcznie
wykwalifikowany personel.

Blizsze objasnienia wskazéwek
bezpieczenstwa znajduja sie w
Rozdziale 1 niniejszej dokumentacji.

PN Nebezpeti sivota v
pfipadé nedodrzeni nize uvedenych
bezpecénostnich pokyni!

Pred uvedenim vyrobku do provozu si
prectéte kompletni dokumentaci a
bezpecénostni pokyny dodavané s
vyrobkem, pochopte je a dodrzujte.

Nemate-li k dispozici podklady ve
svém jazyce, obratte se na
prislusného obchodniho partnera
Rexroth.

Na komponentach pohonu smi
pracovat pouze kvalifikovany
personal.

Podrobnéjsi vysvétleni k
bezpecnostnim pokyndm naleznete v
kapitole 1 této dokumentace.

FNZGEGINYE Voimakas

sahkojannite! Sahkoiskun
aiheuttama hengenvaara!

Kayta kayttolaitteen komponentteja
ainoastaan maadoitusjohtimen
ollessa kiintedsti asennettuna.

Katkaise jannitteensyotto ennen
kayttolaitteen komponenteille
suoritettavien toiden aloittamista.

Huomioi kondensaattoreiden
purkausajat.

A OSTRZEZENIE [T

napigcie elektryczne! Zagrozenie
zyciaw wyniku porazenia pragdem!

Zespoty napedu mogg by¢
eksploatowane wytacznie z
zainstalowanym na state przewodem
ochronnym.

Przed uzyskaniem dostepu do
podzespotéw napedu nalezy
odtaczyc zasilanie elektryczne.

Zwracac uwage na czas roztadowania
kondensatoréw.

PRCTTZ I vysoke elektrické

napéti! Nebezpedi Zivota pri zasazeni
elektrickym proudem!
Komponenty pohonu smi byt v

provozu pouze s pevné
nainstalovanym ochrannym vodicem.

Nez zaénete zasahovat do komponent
pohonu, odpojte je od elektrického
napajeni.

Dodrzujte vybijeci ¢asy kondenzator(.

PRGOS Vaarallisia likkeita!
Hengenvaara!

AlA oleskele koneiden tai
koneenosien liikealueella.

Pida huolta siitd, ettei muita
henkil6itd padse alueelle vahingossa.

Pysayta kayttolaitteet varmasti
ennen vaara-alueelle koskemista tai
menemista.

A OSTRZEZENIE

Niebezpieczne ruchy! Zagrozenie
zycia!

Nie wolno przebywac w obszarze
pracy maszyny i jej elementow.

Nie dopuszczac oséb niepowotanych
do obszaru pracy maszyny.

Przed dotknigciem urzadzenia/
maszyny lub zblizeniem sie do
obszaru zagrozenia nalezy zgodnie z
zasadami bezpieczenstwa wytaczy¢

napedy.

AVAROVANi Nebezpeéné
pohyby! Nebezpedi Zivota!
Nezdrzujte se v dosahu pohybu strojl
ajejich soucasti.

Zabrarte nahodnému pfistupu osob.

Pred zasahem nebo vstupem do
nebezpecného prostoru bezpecné
zastavte pohony.
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@ Suomi

@ Polski

{cz] Cesky

AVAROITUS

Sahkomagneettisia/magneettisia
kenttid! Terveydellisten haittojen
vaara henkildille, joilla on
sydamentahdistin, metallinen
implantti tai kuulolaite!

Ylla mainituilta henkil6iltd on padsy
kielletty alueille, joilla asennetaan tai
kaytetaan kayttolaitteen
komponentteja, tai heidan on ensin
saatava tdhdn suostumus
|aakdriltaan.

A OSTRZEZENIENH

elektromagnetyczne / magnetyczne!
Zagrozenie zdrowia dla 0s6b z
rozrusznikiem serca, metalowymi
implantami lub aparatami
stuchowymi!

Wstep na teren, gdzie odbywa sie
montaz i eksploatacja napedoéw jest
dla ww. os6éb zabroniony wzglednie
dozwolony po konsultacji z lekarzem.

Elektromagneticka/
magnetickd pole! Nebezpedi pro
zdravi osob s kardiostimulatory,
kovovymi implantéty nebo
naslouchadly!

VySe uvedené osoby maji zakazan
pristup do prostort, kde jsou
montovany a pouzivany komponenty
pohonu, resp. ho maji povolen pouze
po poradé s Iékarem.

Kuumia pintoja
(>60°C)! Palovammojen vaara!

Valta metallipintojen koskettamista
(esim. jaahdytyslevyt). Noudata
kayttolaitteen komponenttien
jaahtymisaikoja (vah. 15 minuuttia).

A PRZESTROGA Gorace

powierzchnie (> 60°C)!
Niebezpieczenstwo poparzenia!

Unika¢ kontaktu z powierzchniami
metalowymi (np. radiatorami).
Przestrzegac czasow schiadzania
podzespotéw napedow (min. 15
minut).

A UPOZORNENI Horké povrchy

(> 60°C)! Nebezpedi popdleni!

Nedotykejte se kovovych povrchii
(napf. chladicich téles). Dodrzujte
dobu ochlazeni komponent pohonu
(min. 15 minut).

A HUOMIO| Epdasianmukainen

kasittely kuljetuksen ja asennuksen
yhteydessa! Loukkaantumisvaara!

Kayta soveltuvia asennus- ja
kuljetuslaitteita.

Kayta omia tyokaluja ja
henkilokohtaisia suojavarusteita.

A PRZESTROGA N et

obchodzenie sig podczas transportu
i montazu! Ryzyko urazu!

Stosowac odpowiednie urzadzenia
montazowe i transportowe.

Stosowac odpowiednie narzedzia i
$rodki ochrony osobistej.

A UPOZORNENI [YSSSTVA
zachazeni pifi prepravé a montazi!
Nebezpedi zranéni!

Pouzivejte vhodna montazni a
dopravni zafizeni.

Pouzivejte vhodné naradi a osobni
ochranné vybaveni.

A HUOMIO| Paristojen

epaasianmukainen kasittely!
Loukkaantumisvaara!

Al3 yrita saada tyhjid paristoja
toimimaan tai ladata niita uudelleen
(rajahdys- ja sydpymisvaara).

Al3 hajota paristoja osiin tai vaurioita
niita. Al heita paristoja tuleen.

A PRZESTROGA [N )

obchodzenie sig z bateriami! Ryzyko
urazu!

Nie prébowad reaktywowac i nie
tadowac zuzytych baterii
(niebezpieczenstwo wybuchu oraz
poparzenia zraca substancja).

Nie demontowac i nie niszczy¢
baterii. Nie wrzuca¢ baterii do ognia.

A UPOZORNENI [YSSSTVNA

zachazeni s bateriemi! Nebezpeéi
zranéni!

Nepokou3ejte se znovu aktivovat nebo
dobijet prazdné baterie (nebezpeci
vybuchu a poleptani).

Nerozebirejte ani neposkozujte
baterie. Nehazejte baterie do ohné.

Vil

DOK-RCONO04-VFC-X610***-ITO8-EN-P



VFC x610 Series

Bosch Rexroth AG

@ Slovensko
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@ Romana

A OPOZORILO TR

nevarnost pri neupo$tevanju
naslednjih napotkov za varnost!

Izdelke zacnite uporabljati Sele, ko v
celoti preberete, razumete in
upostevate izdelkom prilozeno
dokumentacijo in varnostne napotke.

Ce prilozena dokumentacija ni na
voljo v vaSem maternem jeziku, se
obrnite na pristojnega distributerja
Rexroth.

Samo kvalificirano osebje sme delati
na pogonskih komponentah.

Podrobnejsa pojasnila o varnostnih
navodilih najdete v poglavju 1 v tej
dokumentaciji.

Nebezpeéenstvo
ohrozenia Zivota pri nedodrziavani
nasledujicich bezpe¢nostnych
pokynov!

Vyrobky uvadzajte do prevadzky az
potom, ¢o ste Uplne precitali,
pochopili a zobrali do Gvahy
podklady a bezpe¢nostné pokyny
dodané s vyrobkom.

Ak by ste nemali k dispozicii Ziadne
podklady v jazyku svojej krajiny,
obrétte sa prosim na svojho
prislusného predajcu Rexroth.

Na komponentoch pohonu smie
pracovat iba kvalifikovany personal.

Blizsie vysvetlenia k bezpecnostnym
pokynom zistite z kapitoly 1 tejto
dokumentacie.

A AVERTIZARE WG

moarte in cazul nerespectarii
urmatoarelor instructiuni de
siguranta!

Punerea in functiune a produselor
trebuie efectuata dupa citirea,
intelegerea si respectarea
documentelor si instructiunilor de
siguranta, care sunt livrate impreuna
cu produsele.

In cazul in care documentele nu sunt
in limba dumneavoastra materna, va
rugam sa contactati partenerul de
vanzari Rexroth.

Numai un personal calificat poate
lucra cu componentele de actionare.

Explicatii detaliate privind
instructiunile de siguranta gasiti in
capitolul 1 al acestei documentatii.

A OPOZORILO W EER T

napetost! Zivljenjska nevarnost
zaradi elektricnega udara!

Pogonske komponente uporabljajte
samo s fiksno namescenim zas¢itnim
vodnikom.

Pred dostopom do pogonske
komponente odklopite napajanje.
Upostevajte ¢ase praznjenja
kondenzatorjev.

Vysoké elektrické
napatie! Nebezpecenstvo ohrozenia
Zivota v dosledku zasahu elektrickym
priadom!

Komponenty pohonu prevadzkujte
iba s pevne nainstalovanym
ochrannym vodi¢om.

Pred pristupom na komponenty
pohonu odpojte zdroj napatia.

Respektujte Casy vybitia

NS P4 Tensiune

electrica inalta! Pericol de moarte prin
electrocutare!

Exploatati componentele de actionare
numai cu impamantarea instalata
permanent.

Inainte de interventia asupra
componentelor de actionare,
deconectati alimentarea cu tensiune
electrica.

Zivljenjska nevarnost!

Ne zadrzujte se v obmocju delovanja
strojev.

Preprecite nenadzorovan dostop
oseb.

Pred prijemom ali dostopom v
nevarno obmocje varno zaustavite
vse gnane dele.

prinasajlice nebezpecenstvo!
Nebezpecenstvo ohrozenia Zivota!

NezdrZiavajte sa v oblasti pohybu
strojov a Casti strojov.

Zabrante nepovolanému pristupu
0sob.

Pred zasahom alebo pristupom do
nebezpecnej oblasti uvedte pohony
bezpecne do zastavenia.

kondenzatorov. Tineti cont de timpii de descarcare ai
condensatorilor.
A OPOZORILOINEE premiki! A VAROVANIE Pohyby A AVERTIZARE Miscari

periculoase! Pericol de moarte!

Nu stationati in zona de miscare a
masinilor si a componentelor in
miscare a maginilor.

Impiedicati accesul neintentionat al
persoanelor in zona de lucru a
masinilor.

inainte de interventia sau accesul in
zona periculoasd, opriti in siguranta
componentele de actionare.
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A OPOZORILO

Elektromagnetna / magnetna polja!
Nevarnost za zdravje za osebe s
spodbujevalniki srca, kovinskimi
vsadki ali slu$nimi aparati!

Dostop do obmodij, v katerih so
names$cene delujoce pogonske
komponente, je za zgoraj navedene
osebe prepovedan oz. dovoljen samo
po posvetu z zdravnikom.

A VAROVANIE

Elektromagnetické/magnetické polia!
Nebezpecenstvo pre zdravie 0sob s
kardiostimulatormi, kovovymi
implantatmi alebo nactvacimi
pristrojmi!

Pristup k oblastiam, v ktorych st
namontované a prevadzkuji sa
komponenty pohonu, je pre hore
uvedené osoby zakéazany resp. je
dovoleny iba po konzultacii s
lekdrom.

A AVERTIZARE [e 1)1 1]

electromagnetice / magnetice! Pericol
pentru sanatatea persoanelor cu
stimulatoare cardiace, implanturi
metalice sau aparate auditive!

Intrarea in zone, in care se monteaza
sau se exploateaza componente de
actionare, este interzisa pentru
persoanele sus numite respectiv este
permisa numai cu acordul medicului.

A POZOR (VORI
(>60°C)! Nevarnost opeklin!

Izogibajte se stiku s kovinskimi
povrsinami (npr. hladilnimi telesi).
Upostevajte Cas hlajenja pogonskih
komponent (najm. 15 minut).

A UPOZORNENIE [P

povrchy (> 60 °C)! Nebezpecenstvo
popalenia!

Zabrante kontaktu s kovovymi
povrchmi (napr. chladiacimi
telesami). Dodrziavajte Cas
vychladenia komponentov pohonu
(min. 15 mindt).

Suprafete fierbinti

(> 60°C)! Pericol de arsuri!

Nu atingeti suprafetele metalice (de
ex. radiatoare de racire). Respectati
timpii de racire ai componentelor de
actionare (min. 15 minute).

PN dor4o]31 Nestrokovno ravnanje
med transportom in namestitvijo!
Nevarnost poskodb!

Uporabljajte ustrezne pripomocke za
namescanje in transport.

Uporabite ustrezno orodje in osebno
za$¢itno opremo.

Neodborna
manipuldcia pri transporte a
montazi! Nebezpecenstvo
poranenia!

Pouzivajte vhodné montazne a
transportné zariadenia.

Pouzivajte vhodné naradie a osobné
ochranné prostriedky.

A ATENTIE Manipulare

necorespunzatoare la transport si
montaj! Pericol de vatamare!

Utilizati dispozitive adecvate de
montaj si transport.

Folositi instrumente corespunzatoare
si echipament personal de protectie.

PN der4o]31 Nepravilno ravnanje z
baterijami! Nevarnost poskodb!

Ne poskusajte ponovno aktivirati ali
napolniti praznih baterij (Nevarnost
zaradi eksplozij ali jedkanja).

Ne razstavljajte ali poskodujte
nobenih baterij. Baterij ne mecite v
ogen;.

A UPOZORNENIE [N [t

manipuldcia s batériami!
Nebezpecenstvo poranenia!

Nepokusajte sa reaktivovat alebo
nabijat prazdne batérie
(nebezpecenstvo vybuchu a
poleptania).

Batérie nerozoberajte ani
nepo$kodzujte. Nehadzte batérie do
ohna.

LML Manipulare

necorespunzatoare a bateriilor!
Pericol de vatdmare!

Nu incercati sa reactivati sau sa
incarcati bateriile goale (pericol de
explozie si pericol de arsuri).

Nu dezasamblati si nu deteriorati
bateriile. Nu aruncati bateriile in foc.
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AFIGYELMEZTETES! I¥

alabbi biztonsagi Gtmutatdsok
figyelmen kiviil hagyasa
életveszélyes helyzethez vezethet!

Uzembe helyezés el6tt olvassa el,
értelmezze, és vegye figyelembe a
csomagban taldlhato
dokumentumban foglaltakat és a
biztonsagi itmutatasokat.

Amennyiben a csomagban nem talal
az On nyelvén irt dokumentumokat,
vegye fel a kapcsolatot az illetékes
Rexroth-képviseldvel.

A hajtas alkatrészein kizardlag
képzett személy dolgozhat.

A biztonsagi tmutatokkal
kapcsolatban tovabbi magyarazatot
ennek a dokumentumnak az elsé
fejezetében taldlhat.

A NPEQYTPEXOEHNE

OnacHocT 3a 1BoTa NpH1
HecnassaHe Ha NOCOUeHUTe No-fony
MHCTPYKUMH 32 besonacHocT!

M3non3Baite NpoayKTUTE Cnef Karo
CTe Ce 3ano3Hanu noapobHo ¢
NpUNoXeHata KbM NpoayKTa
LOKYMEHTALMA W yKasaHuA 3a
besonacHocT, pasbpanu cte ru u cte
ce cbobpasunu ¢ Tax.

AKO TEKCTBT He e HanucaH Ha Baluma
e3uK, MonA 0bbpHeTe ce KbM Bawwus
KOMMETEHTEH ThProBCKM
npenctasuten Ha Rexroth.

CbC 33iBUKBALLMTE KOMMOHEHTH
TpsbBa fa paboth camo
KBanugu1u1paH nepcoHan.

MNoapobHK NOACHEHMS KbM
MHCTPYKLMHUTE 3a besonacHocT
MOXeTe Aa BuauTe B [NaBa 1 Ha Tasu
JIOKYMEeHTaLus.

PNERTTTRIE Turpinajuma

doto drosibas noradijumu
neievéro$ana var apdraudét dzivibu!

Saciet lietot izstradajumu tikai péc
tam, kad esat pilniba izlasijusi,
sapratusi un nemusi vera kopa ar
izstradajumu piegadatos dokumentus.

Ja dokumenti nav pieejami Jisu valsts
valoda, versieties pie pilnvarota
Rexroth izplatitaja.

Darbus pie piedzinas komponentiem
drikst veikt tikai kvalificéts personals.

Detalizétus paskaidrojumus attieciba
uz droSibas noradijumiem skatiet §i
dokumenta 1. nodala.

AFIGYELMEZTETES! Magas

elektromos feszilltség! Eletveszély
aramiités miatt!

A hajtas alkatrészeit csak véglegesen
telepitett véddévezetdvel
lizemeltesse!

Miel6tt hozzanyul a hajtas
alkatrészeihez, kapcsolja ki az
aramellatast.

Ugyelien a kondenzatorok kisiilési
idejére!

4k NPENYTIPEXOEHAE [Bt e

€ENEKTPUUECKO HanpexeHue!
OnacHoCT 3a XHBOTa OT yaap OT
€neKTPHUUECKH TOK!

PaboreTe cbe 3aaBUXBaILUTE
KOMMOHEHTU Camo Mpu 34paBo
3aKpeneH 3a3emMnABall, NPOBOAHKK.

Mpenv pabota no 3aaBHXBaLLUTE
KOMMOHEHTH, U3KNIoueTe
3aXPaHBalLIOTO HaNpeXeHHe.

ObbpHeTe BHMMaHHe Ha BpeMeTo 3a
paspesaaHe Ha KoHeH3aTopuTe.

A BRIDINAJUMS JPRS

elektriskais spriegums! Dzivibas
apdraudéjums elektriska trieciena dél!

Piedzinas komponentus darbiniet tikai
ar fikséti uzstaditu zeméjumvadu.
Pirms darba pie piedzinas
komponentiem atslédziet
elektroapgadi.

Nemiet véra kondensatoru izlades
laikus.

AFIGYELMEZTETES!

Veszélyes mozgés! Eletveszély!

Ne tartdzkodjon a gépek és a
gépalkatrészek mozgasi teriiletén
belil!

llletéktelen személyeket ne engedjen
a gép kozelébe!

Mieldtt beavatkozik, vagy a veszélyes
z6naba belép a hajtasokat
biztonsagosan allitsa le.

A NPENYNPEXOEHVE [

LIBIKeHWA! OnacHoCT 3a XuBota!

He cToitTe B 0bcera Ha iBMXeHWe Ha
MaLLMHKTE M YaCcTUTE Ha MaLLMHKTE.

He ponyckaite HenpeaHamepeH
BOCTbI Ha Xopa.

MNpeny pabota unu BNK3aHe B
onacHara 30Ha, CnpeTe HafleXaHo
MPUBOAHUSA MEXaHU3bM.

A BRIDINAJUMS oY

kustibas! Dzivibas apdraudéjums!

Neuzturieties masinu un masinas
detalu kustibu zona.

Novérsiet nepiederosu personu
piek|usanu.

Pirms darba bistamajas zonas pilniba
apstadiniet piedzinu.
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AFIGYELMEZTETES!

Elektromagneses / magneses mezo!
Karos hatassal lehet a szivritmus-
szabalyoz6 késziilékkel,
fémbeiiltetéssel vagy
hallokésziilékkel rendelkezék
egészségére!

Azokra a teriiletekre, ahol hajtasok
alkatrészeit szerelik és izemeltetik, a
fent emlitett személyeknek tilos a
belépés, illetve csak orvosi
konzultaciot kdvetden szabad az
adott tertiletekre |épniiik.

& NPEQYTIPEXOEHVE

ENeKTPOMarHMTHH / MarHHWTHH
noneta! OnacHoOCT 3a 3fpaBeTo Ha
X0pa CbC CbPAEYHU CTUMYNIATOPH,
METarnHU UMIIaHTH UNK CIXOBU
anaparu!

JloCTbNbT 3a ropecnomeHarure nuua
[10 30HH, B KOMTO LL{E CE MOHTMPAT U
Lie paboTAT 3aABMKBALLM
KOMMOHEHTH ce 3abpaHaBa, unu
paspelliaBa camo Cief KOHCYNTauus
C nekap.

A BRIDINAJUMS

Elektromagnétiskais / magnétiskais
lauks! Veselibas apdraudéjums
personam ar sirds stimulatoriem,
metaliskiem implantiem vai dzirdes
aparatiem!

Tuvo$anas zonam, kuras tiek montéti
un darbinati piedzinas komponenti,
iepriek$ minétajam personam ir
aizliegta, respektivi, at|auta tikai pec
konsultésanas ar arstu.

PSTTXTY TN Forro feliiletek

(>60°C)! Egésveszély!

Ne érjen hozza fémfeliiletekhez (pl.
hitétestekhez)! Vegye figyelembe a
hajtas alkatrészeinek kihdlési idejét
(min. 15 perc)!

A BHUMAHWE ropeu_m

noebpxHocTH (> 60 °C)! OnacHocT ot
u3rapsHe!

He nokocBaiTte MeTanHu
NOBbPXHOCTH (Hanpumep
paguatopu). Cbbnionasante
BPEMETO Ha OXNaX/aaHe Ha
3aBUXXBALLIMTE KOMMOHEHTH (MMH.
15 MuHyTH).

P4 TR Karstas virsmas

(> 60°C)! Apdedzinasanas risks!

Neskarieties pie metaliskam virsmam
(pieméram, dzesétaja). Laujiet
piedzinas komponentiem atdzist (min.
15 mindtes).

AVIGYAZAT! RIS

kezelés szallitaskor és szereléskor!
Sériilésveszély!

A megfelelé beszerelési és szallitasi
eljarasokat alkalmazza!

Hasznaljon megfelel§ szerszamokat
és személyes védofelszerelést!

4k BHUMAHWE [T

6opaseHe No BpeMe Ha TPaHCopT U
MOHTaX!ONacHOCT OT HapaHABaHe!

W3non3BaiTe NOAXoMAALL0 MOHTAXHO
W TPAHCNOpPTHO 0bopy/BaHe.

M3non3BaTe nogxoaaLum
MHCTPYMEHTU U TMUHW NPELNasHu
cpeacTsa.

PNVFATEWTIEIY Nepareizi veikta

transporté$ana un montaza! Traumu
gisanas risks!

lzmantojiet piemérotas montazas un
transportésanas ierices.

lzmantojiet piemeérotus instrumentus
un individualos aizsardzibas lidzek|us.

PITXZ-¥ N0 Akkumulatorok

szakszer(tlen kezelése!
Sériilésveszély!

Ures akkumulatorokat ne aktivaljon
ljra, illetve ne toltson fel (robbanas-
és marasveszély)!

Az akkumulatorokat ne szedje szét,
és ne rongalja meg! Az akkumulatort
ne dobja t(izbe!

4k BHUMAHWE [T

6bopaseHe ¢ barepuu! OnacHocT ot
HapaHsBaHe!

He ce onuTBaiTe Aa akTMBHpaTe
OTHOBO WNH [l 3apexpare
paspepaenu batepuu (OnacHocT ot
€KCNM03WA U HanpPbCKBaHe C
arpecuUBeH arex).

He pa3rnobsBaiite 1 He
nospexpaite barepun. He
XBbpnAnTe batepuu B OrbH.

PPN NIV Nepareiza bateriju

lietoSana! Traumu giSanas risks!

Neméginiet no jauna aktivizét vai
uzladet tuksas baterijas (eksploziju un
kimisko apdegumu draudi).

Neizjauciet un nesabojajiet baterijas.
Nemetiet baterijas uguni.

Xl
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G Lietuviskai

@ Eesti

@ EMnvika

AISPEJIMAS Pavojus gyvybei

nesilaikant toliau pateikiamy
saugumo nurodymy!

Naudokite gaminj tik kruop$ciai
perskaite prie jo pridétus aprasus,
saugumo nurodymus. Susipazinkite
su jais ir vadovaukités naudodami
gaminj.

Jei Jus negavote aprado gimtaja
kalba, kreipkités j jgaliotus Rexroth
atstovus.

Prie pavaros komponenty leidziama
dirbti tik kvalifikuotam personalui.

I$samesnius saugumo nurodymy
paaiskinimus rasite Sios
dokumentacijos 1 skyriuje.

A HOIATUS FY[ETRIEET
ohutusjuhiste eiramine on eluohtlik!

Votke tooted kaiku alles siis, kui olete
toodetega kaasasolevad materjalid
ning ohutusjuhised taielikult labi
lugenud, neist aru saanud ja neid
jarginud.

Kui Teil puuduvad emakeelsed
materjalid, siis pd6rduge Rexrothi
kohaliku miitigiesinduse poole.

Ajamikomponentidega tohib todtada
iiksnes kvalifitseeritud personal.

Tapsemaid selgitusi ohutusjuhiste
kohta leiate kdesoleva
dokumentatsiooni peatiikist 1.

A NPOEIACTOIHZH GG

Bavdrou o€ nepinmwon un
QUPPOPPWONG E TIC TIAPAKATW 00Nyieg
aopaAeiac!

©¢éaTe T0 MPOidV o€ AetToupyia agou
61aPBaocete, karavorjoeTe kat Adfete
unown 1o aUvolo Twv 0dnylv
aogaleiag mou To ouvodeliouv.

Edv 6ev undpyet Tekpnpiwon otn
yAwooa oag, aneubuvBeite oe
€€oucl06oTnHEVO aVTITPOOWIO TNG
Rexroth.

Movo e€elbIkeupEVO MPOOWTIKO
€MTPENETAL Va XelpileTal oTolxela
petadoang kivnong.

TMeparépw ene€nynoeic Twv odnylwv
aopaleiag datiBevrat oto kepahato 1
NG Mapolioag TEKUNEIWwonG.

PNET AN Auksta elektros

itampa! Pavojus gyvybei dél elektros
smugio!

Pavaros komponentus
eksploatuokite tik su fiksuotai
instaliuotu apsauginiu laidu.
Pries prieidami prie pavaros
komponenty i§junkite maitinimo
jtampa.

Atsizvelkite j kondensatoriy
iSsikrovimo trukme.

PN (OIENNYE] Korge elektripinge!
Eluohtlik elektrilodgi tottu!

Kaitage ajamikomponente (iksnes
pisivalt installeeritud maandusega.

Lilitage enne ajamikomponentidega
toode alustamist toitepinge vilja.

Jargige kondensaatorite
mahalaadumisaegu.

ANPOEIACNOIHZHI

nAextpwn Taon! Kivbuvoc Bavarou and
nAektponAngia!

O¢€teTe 0€ AetToupyia Ta oTolxela
HeTadoaong Kivnong Vo eQOOOV ExEL
TonoBeTnBel kahd MPOOTATEUTIKOC
aywyog yeiwonc.

Mpwv ano onotadrmoTe napéufaon,
anoouvbEaTe TV Tpopodoaia Twv
orolxeiwv petadoonc kivnonc.

NAfeTe umoYn TouC XPOVOUG
ano@OPTIONG TWV MUKVWTAV.

PN pavojingi judesiai!
Pavojus gyvybei!

Nebukite masiny ar jy daliy judéjimo
zonoje.

Neleiskite netycia patekti asmenims.

Prie$ patekdami j pavojaus zong
saugiai iSjunkite pavaras.

Ohtlikud liikumised!
Eluohtlik!

Arge viibige masina ja masinaosade
liikumispiirkonnas.

Tokestage inimeste ettekavatsematu
sisenemine masina ja masinaosade
liikumispiirkonda.

Tagage ajamite turvaline seiskamine
enne ohupiirkonda juurdepaasu voi
sisenemist.

A NPOEIAQMNOIHEH I3 GINES

Taoec! Kivbuvog Oavarou!

Mnv OT€KeOTE OTNV TIEPLOXT| Kivnong
pnXavnuaTwy kat e§apTnUATWy.
ATOTPENETE TNV TUXAId €i0060 ATOHWV.
Mptv an6 Tv napéyBaocn 1 mpoofacn
oTnV MEPLoXT} KIVOUVOU, PEPIUVRAOTE Yia
NV aopaln akvnTonoinon Twv
ouoTNUATWY PeTadoonc Kivnong.
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A|SPEJIMAS

Elektromagnetiniai / magnetiniai
laukai! Pavojus asmeny su Sirdies
stimuliatoriais, metaliniais implantais
arba klausos aparatais sveikatai!

Prieiga prie zony, kuriose
montuojami ir eksploatuojami
pavaros komponentai, auk$€iau
nurodytiems asmenims yra
draudZiama arba leistina tik
pasitarus su gydytoju.

Elektromagnetilised /
magnetilised valjad! Terviseohtlik
siidamestimulaatorite,
metallimplantaatide ja
kuulmisseadmetega inimestele!

Sisenemine piirkondadesse, kus
toimub ajamikomponentide
monteerimine ja kditamine, on
iilalnimetatud isikutele keelatud voi
lubatud {iksnes parast arstiga
konsulteerimist.

4MNPOEIAQNOIHEH

HAektpopayvnTikd/payvnTika nebia!
Kivbuvog yia Tnv uyeia atopwv pe
kapSiakoUc Bnuatodorec, peralika
€lQuTelaTa I oUoKEUEC akonc!

H eicobog o€ TepLoxEC OTou
TipaypatornoleiTat uvappoAdynan Kat
Aetroupyia oTolxeiwv petadoong
Kivnonc amayopeuetal ota
nipoavapepBévVTa dTopa, EKTOC av TOug
€xel 6o0el oxeTIKn G6ewa kaTomv
ouvevvonaong pe ylatpo.

A PERSPEJIMAS '8t

pavirsiai (> 60 °C)! Nudegimo
pavojus!

Venkite liesti metalinius pavirSius
(pvz., radiatoriy). ISlaikykite pavaros
komponenty atvésimo trukme (bent
15 minuciy).

AETTEVAATUSTIOE
vélispinnad (> 60 °C)! Poletusoht!

Valtige metalsete vélispindade (nt
radiaatorid) puudutamist. Pidage
kinni ajamikomponentide
mahajahtumisajast (vahemalt 15
minutit).

AMPOZOXH G S e
(> 60 °C)! Kivbuvoc eykalparoc!

Ano@elyeTe TV nagn e HETAMIKES
em@aveleg (m.x. povadeg yugne).
AaBete unown 1o Xpovo WHEnC Twv
oTolxeiwv petadoanc kivnong
(Touhaxiotov 15 Aenra).

A PERSPEJIMAS [YETe Y

darbas transportuojant ir
montuojant! Susizalojimo pavojus!

Naudokite tinkamus montavimo ir
transportavimo jrenginius.

Naudokite tinkamus jrankius ir
asmens saugos priemones.

AETTEVAATUST Asjatundmatu

kasitsemine transportimisel ja
montaaZil! Vigastusoht!

Kasutage sobivaid montaazi- ja
transpordiseadiseid.

Kasutage sobivaid tooriistu ja
isiklikku kaitsevarustust.

ANPOZOXH AKGT(‘IMT])\OC
XEWPIoPA¢ KAt T HETaPopa Kat
ouvappohdynon! Kivbuvog
TpaupaTiopou!

Xpnotyoroleire kataAMnAoug
unxaviopoUc ouvappoAdynong Kat
HETAPOPAG.

Xpnotuoroteite kataAMnAa epyaAeia kat
atopko e€omhiopo npoaTaoiac.

PN RN Netinkamas

darbas su baterijomis! Susizalojimo
pavojus!

Nebandykite tusciy baterijy
reaktyvuoti arba jkrauti (sprogimo ir
isésdinimo pavojus).

Neardykite ir nepazeiskite baterijy.
Nemeskite baterijy j ugnj.

A ETTEVAATUST RTINS

asjatundmatu kasitsemine!
Vigastusoht!

Arge iiritage kunagi tiihje patareisid
reaktiveerida voi tais laadida
(plahvatus- ja s66vitusoht).

Arge demonteerige ega kahjustage
patareisid. Arge visake patareisid
tulle.

ANPOZOXH AxatdMnAog
Xelplopoc pnatapiv! Kivbuvog
TpaupaTiopou!

Mnv eMOIWKETE va EVEPYOTIOLOETE
Eava 1} va QopTIcETE KEVEC UMATAPIEC
(kivouvoc €kpnénc kat iafpwonc).
Mnv 610AUETE 1) KATAOTPEPETE TIC

unatapieg. Mnv anoppinTeTe TiC
pmaTapieg otn QuTIA.

XIv
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1 Safety Instructions for Electric Drives and Controls

1.1 Definitions of Terms
Documentation

A documentation comprises the entire documentation used to inform the user of
the product about the use and safety-relevant features for configuring, integrat-
ing, mounting, installing, commissioning, operating, maintaining, repairing and
decommissioning the product. The following terms are also used for this kind of
documentation: Operating Instructions, Instruction Manual, Commissioning
Manual, Application Description, Assembly Instructions, Project Planning Man-
ual, Safety Notes, Product Insert, etc.

Component

A component is a combination of elements with a specified function, which are
part of a piece of equipment, device or system. Components of the electric drive
and control system are, for example, supply units, drive controllers, mains
choke, mains filter, motors, cables, etc.

Control System

A control system comprises several interconnected control components placed
on the market as a single functional unit.

Device

A device is a finished product with a defined function, intended for users and
placed on the market as an individual piece of merchandise.

Electrical Equipment

Electrical equipment encompasses all devices used to generate, convert, trans-
mit, distribute or apply electrical energy, such as electric motors, transformers,
switching devices, cables, lines, power-consuming devices, circuit board assem-
blies, plug-in units, control cabinets, etc.

Electric Drive System

An electric drive system comprises all components from mains supply to motor
shaft; this includes, for example, electric motor(s), motor encoder(s), supply
units and drive controllers, as well as auxiliary and additional components, such
as mains filter, mains choke and the corresponding lines and cables.

Installation

An installation consists of several devices or systems interconnected for a de-
fined purpose and on a defined site which, however, are not intended to be
placed on the market as a single functional unit.

Machine
A machine is the entirety of interconnected parts or units at least one of which
is movable. Thus, a machine consists of the appropriate machine drive elements,
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as well as control and power circuits, which have been assembled for a specific
application. A machine is, for example, intended for processing, treatment,
movement or packaging of a material. The term "machine" also covers a combi-
nation of machines which are arranged and controlled in such a way that they
function as a unified whole.

Manufacturer

The manufacturer is an individual or legal entity bearing responsibility for the de-
sign and manufacture of a product which is placed on the market in the individu-
al's or legal entity's name. The manufacturer can use finished products, finished
parts or finished elements, or contract out work to subcontractors. However,
the manufacturer must always have overall control and possess the required au-
thority to take responsibility for the product.

Product

Examples of a product: Device, component, part, system, software, firmware,
among other things.

Qualified Persons

In terms of this application documentation, qualified persons are those persons
who are familiar with the installation, mounting, commissioning and operation of
the components of the electric drive and control system, as well as with the haz-
ards this implies, and who possess the qualifications their work requires. To
comply with these qualifications, it is necessary, among other things,

1) to be trained, instructed or authorized to switch electric circuits and devices
safely on and off, to ground them and to mark them

2) to be trained or instructed to maintain and use adequate safety equipment
3) to attend a course of instruction in first aid

User

A user is a person installing, commissioning or using a product which has been
placed on the market.
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1.2 Explanation of Signal Words and the Safety Alert Symbol

The Safety Instructions in the available application documentation contain spe-
cific signal words (DANGER, WARNING, CAUTION or NOTICE) and, where re-
quired, a safety alert symbol (in accordance with ANSI Z535.6-2011).

The signal word is meant to draw the reader's attention to the safety instruction
and identifies the hazard severity.

The safety alert symbol (a triangle with an exclamation point), which precedes
the signal words DANGER, WARNING and CAUTION, is used to alert the reader
to personal injury hazards.

A DANGER

In case of non-compliance with this safety instruction, death or serious injury
will occur.

A WARNING

In case of non-compliance with this safety instruction, death or serious injury
could occur.

A CAUTION

In case of non-compliance with this safety instruction, minor or moderate injury
could occur.

NOTICE

In case of non-compliance with this safety instruction, property damage could
occur.
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1.3 General Information

1.3.1 Using the Safety Instructions and Passing Them on to Others

Do not attempt to install and operate the components of the electric drive and
control system without first reading all documentation provided with the prod-
uct. Read and understand these safety instructions and all user documentation
prior to working with these components. If you do not have the user documenta-
tion for the components, contact your responsible Bosch Rexroth sales partner.
Ask for these documents to be sent immediately to the person or persons re-
sponsible for the safe operation of the components.

If the component is resold, rented and/or passed on to others in any other form,
these safety instructions must be delivered with the component in the official
language of the user's country.

Improper use of these components, failure to follow the safety instructions in
this document or tampering with the product, including disabling of safety devi-
ces, could result in property damage, injury, electric shock or even death.

1.3.2 Requirements for Safe Use

Read the following instructions before initial commissioning of the components
of the electric drive and control system in order to eliminate the risk of injury
and/or property damage. You must follow these safety instructions.

e Bosch Rexroth is not liable for damages resulting from failure to observe the
safety instructions.

e Read the operating, maintenance and safety instructions in your language be-
fore commissioning. If you find that you cannot completely understand the ap-
plication documentation in the available language, please ask your supplier to
clarify.

e Proper and correct transport, storage, mounting and installation, as well as
care in operation and maintenance, are prerequisites for optimal and safe op-
eration of the component.

e Only qualified persons may work with components of the electric drive and
control system or within its proximity.

e Only use accessories and spare parts approved by Bosch Rexroth.

e Follow the safety regulations and requirements of the country in which the
components of the electric drive and control system are operated.

e Only use the components of the electric drive and control system in the man-
ner that is defined as appropriate. See chapter "Appropriate Use".

e The ambient and operating conditions given in the available application docu-
mentation must be observed.

e Applications for functional safety are only allowed if clearly and explicitly
specified in the application documentation "Integrated Safety Technology". If
this is not the case, they are excluded. Functional safety is a safety concept in
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which measures of risk reduction for personal safety depend on electrical,
electronic or programmable control systems.

e The information given in the application documentation with regard to the use
of the delivered components contains only examples of applications and sug-
gestions.

The machine and installation manufacturers must

— make sure that the delivered components are suited for their individual ap-
plication and check the information given in this application documentation
with regard to the use of the components,

— make sure that their individual application complies with the applicable
safety regulations and standards and carry out the required measures,
modifications and complements.

e Commissioning of the delivered components is only allowed once it is sure
that the machine or installation in which the components are installed com-
plies with the national regulations, safety specifications and standards of the
application.

e Operation is only allowed if the national EMC regulations for the application
are met.

e The instructions for installation in accordance with EMC requirements can be
found in the section on EMC in the respective application documentation.

The machine or installation manufacturer is responsible for compliance with
the limit values as prescribed in the national regulations.

e The technical data, connection and installation conditions of the components
are specified in the respective application documentations and must be fol-
lowed at all times.

National regulations which the user must take into account
e European countries: In accordance with European EN standards
e United States of America (USA):

— National Electrical Code (NEC)

— National Electrical Manufacturers Association (NEMA), as well as local engi-
neering regulations

— Regulations of the National Fire Protection Association (NFPA)
e Canada: Canadian Standards Association (CSA)
e Other countries:

- International Organization for Standardization (ISO)

— International Electrotechnical Commission (IEC)
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1.3.3 Hazards by Improper Use

e High electrical voltage and high working current! Danger to life or serious in-
jury by electric shock!

e High electrical voltage by incorrect connection! Danger to life or injury by
electric shock!

e Dangerous movements! Danger to life, serious injury or property damage by
unintended motor movements!

e Health hazard for persons with heart pacemakers, metal implants and hearing
aids in proximity to electric drive systems!

e Risk of burns by hot housing surfaces!

e Risk of injury by improper handling! Injury by crushing, shearing, cutting, hit-
ting!

e Risk of injury by improper handling of batteries!
e Risk of injury by improper handling of pressurized lines!
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1.4 Instructions with Regard to Specific Dangers

1.4.1 Protection Against Contact With Electrical Parts and Housings

[@3 This section concerns components of the electric drive and control
system with voltages higher than 50 volts.

Contact with parts conducting voltages above 50 volts can cause personal dan-
ger and electric shock. When operating components of the electric drive and
control system, it is unavoidable that some parts of these components conduct
dangerous voltage.

High electrical voltage! Danger to life, risk of injury by electric shock or serious

injury!

e Only qualified persons are allowed to operate, maintain and/or repair the
components of the electric drive and control system.

e Follow the general installation and safety regulations when working on power
installations.

e Before switching on, the equipment grounding conductor must have been per-
manently connected to all electric components in accordance with the con-
nection diagram.

e Even for brief measurements or tests, operation is only allowed if the equip-
ment grounding conductor has been permanently connected to the points of
the components provided for this purpose.

e Before accessing electrical parts with voltage potentials higher than 50 V, you
must disconnect electric components from the mains or from the power sup-
ply unit. Secure the electric component from reconnection.

e With electric components, observe the following aspects:

Always wait 5 minutes after switching off power to allow live capacitors to
discharge before accessing an electric component. Measure the electrical
voltage of live parts before beginning to work to make sure that the equip-
ment is safe to touch.

e Install the covers and guards provided for this purpose before switching on.

e Never touch electrical connection points of the components while power is
turned on.

e Do not remove or plug in connectors when the component has been powered.

e Under specific conditions, electric drive systems can be operated at mains
protected by residual-current-operated circuit-breakers sensitive to universal
current (RCDs/RCMs).

e Secure built-in devices from penetrating foreign objects and water, as well as
from direct contact, by providing an external housing, for example a control
cabinet.
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High housing voltage and high leakage current! Danger to life, risk of injury by
electric shock!

e Before switching on and before commissioning, ground or connect the com-
ponents of the electric drive and control system to the equipment grounding
conductor at the grounding points.

e Connect the equipment grounding conductor of the components of the elec-
tric drive and control system permanently to the main power supply at all
times. The leakage current is greater than 3.5 mA.

1.4.2 Protective Extra-Low Voltage as Protection Against Electric Shock
Protective extra-low voltage is used to allow connecting devices with basic insu-
lation to extra-low voltage circuits.

On components of an electric drive and control system provided by Bosch
Rexroth, all connections and terminals with voltages between 5 and 50 volts are
PELV ("Protective Extra-Low Voltage") systems. It is allowed to connect devices
equipped with basic insulation (such as programming devices, PCs, notebooks,
display units) to these connections.

Danger to life, risk of injury by electric shock! High electrical voltage by incorrect
connection!

If extra-low voltage circuits of devices containing voltages and circuits higher
than 50 volts (e.g., the mains connection) are connected to Bosch Rexroth prod-
ucts, the connected extra-low voltage circuits must comply with the require-
ments for PELV ("Protective Extra-Low Voltage").

1.4.3 Protection Against Dangerous Movements

Dangerous movements can be caused by faulty control of connected motors.
Some common examples are:

e Improper or wrong wiring or cable connection

e Operator errors

e Wrong input of parameters before commissioning
e Malfunction of sensors and encoders

e Defective components

e Software or firmware errors

These errors can occur immediately after equipment is switched on or even after
an unspecified time of trouble-free operation.

The monitoring functions in the components of the electric drive and control
system will normally be sufficient to avoid malfunction in the connected drives.
Regarding personal safety, especially the danger of injury and/or property dam-
age, this alone cannot be relied upon to ensure complete safety. Until the inte-
grated monitoring functions become effective, it must be assumed in any case
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that faulty drive movements will occur. The extent of faulty drive movements de-
pends upon the type of control and the state of operation.

Dangerous movements! Danger to life, risk of injury, serious injury or property
damage!

A risk assessment must be prepared for the installation or machine, with its spe-
cific conditions, in which the components of the electric drive and control sys-
tem are installed.

As a result of the risk assessment, the user must provide for monitoring func-
tions and higher-level measures on the installation side for personal safety. The
safety regulations applicable to the installation or machine must be taken into
consideration. Unintended machine movements or other malfunctions are possi-
ble if safety devices are disabled, bypassed or not activated.

To avoid accidents, injury and/or property damage:

o Keep free and clear of the machine’s range of motion and moving machine
parts. Prevent personnel from accidentally entering the machine’s range of
motion by using, for example:

Safety fences

Safety guards

Protective coverings
Light barriers

e Make sure the safety fences and protective coverings are strong enough to re-
sist maximum possible kinetic energy.

e Mount emergency stopping switches in the immediate reach of the operator.
Before commissioning, verify that the emergency stopping equipment works.
Do not operate the machine if the emergency stopping switch is not working.

e Prevent unintended start-up. Isolate the drive power connection by means of
OFF switches/OFF buttons or use a safe starting lockout.

e Make sure that the drives are brought to safe standstill before accessing or
entering the danger zone.

e Disconnect electrical power to the components of the electric drive and con-
trol system using the master switch and secure them from reconnection
("lock out") for:

— Maintenance and repair work
— Cleaning of equipment
— Long periods of discontinued equipment use

e Prevent the operation of high-frequency, remote control and radio equipment
near components of the electric drive and control system and their supply
leads. If the use of these devices cannot be avoided, check the machine or in-
stallation, at initial commissioning of the electric drive and control system, for
possible malfunctions when operating such high-frequency, remote control
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and radio equipment in its possible positions of normal use. It might possibly
be necessary to perform a special electromagnetic compatibility (EMC) test.

1.4.4 Protection Against Magnetic and Electromagnetic Fields During
Operation and Mounting

Magnetic and electromagnetic fields generated by current-carrying conductors
or permanent magnets of electric motors represent a serious danger to persons
with heart pacemakers, metal implants and hearing aids.

Health hazard for persons with heart pacemakers, metal implants and hearing
aids in proximity to electric components!

e Persons with heart pacemakers and metal implants are not allowed to enter
the following areas:

— Areas in which components of the electric drive and control systems are
mounted, commissioned and operated.

— Areas in which parts of motors with permanent magnets are stored, re-
paired or mounted.

e If it is necessary for somebody with a heart pacemaker to enter such an area,
a doctor must be consulted prior to doing so. The noise immunity of implan-
ted heart pacemakers differs so greatly that no general rules can be given.

e Those with metal implants or metal pieces, as well as with hearing aids, must
consult a doctor before they enter the areas described above.
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1.4.5 Protection Against Contact with Hot Parts

Hot surfaces of components of the electric drive and control system. Risk of
burns!

Do not touch hot surfaces of, for example, braking resistors, heat sinks, sup-
ply units and drive controllers, motors, windings and laminated cores!

According to the operating conditions, temperatures of the surfaces can be
higher than 60 °C (140 °F) during or after operation.

Before touching motors after having switched them off, let them cool down
for a sufficient period of time. Cooling down can require up to 140 minutes!
The time required for cooling down is approximately five times the thermal
time constant specified in the technical data.

After switching chokes, supply units and drive controllers off, wait 15 minutes
to allow them to cool down before touching them.

Wear safety gloves or do not work at hot surfaces.

For certain applications, and in accordance with the respective safety regula-
tions, the manufacturer of the machine or installation must take measures to
avoid injuries caused by burns in the final application. These measures can
be, for example: Warnings at the machine or installation, guards (shieldings or
barriers) or safety instructions in the application documentation.

1.4.6 Protection During Handling and Mounting

Risk of injury by improper handling! Injury by crushing, shearing, cutting, hitting!

Observe the relevant statutory regulations of accident prevention.
Use suitable equipment for mounting and transport.

Avoid jamming and crushing by appropriate measures.

Always use suitable tools. Use special tools if specified.

Use lifting equipment and tools in the correct manner.

Use suitable protective equipment (hard hat, safety goggles, safety shoes,
safety gloves, for example).

Do not stand under hanging loads.

Immediately clean up any spilled liquids from the floor due to the risk of fall-
ing!
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2 Important Directions for Use

2.1 Appropriate Use

Bosch Rexroth products represent state-of-the-art developments and manufac-
turing. They are tested prior to delivery to ensure operating safety and reliability.

The products can only be used in the appropriate way. Otherwise, situations re-
sulting in property damage and personal injury may occur.

= Bosch Rexroth as manufacturer is not liable for any damages result-
ing from inappropriate use. In such cases, the guarantee and the
rights to payment of damages resulting from inappropriate use are
forfeited. The user alone carries all responsibility of the risks.

Before using Bosch Rexroth products, make sure that all the pre-requisites for
appropriate use of the products are satisfied.

e Personnel that in any way or form use our products must first read and under-
stand the relevant safety instructions and be familiar with appropriate use.

e If the products take the form of hardware, they must remain in their original
state, in other words, no structural changes are permitted.

e It is not permitted to decompile software products or alter source codes.
e Do not mount damaged or faulty products or use them in operation.

e Make sure that the products have been installed in the manner described in
the relevant documentation.

2.2 Inappropriate Use

Using the frequency converters outside of the operating conditions described in
this documentation and outside of the indicated technical data and specifica-
tions is defined as "inappropriate use".

Frequency converters shall not be used under following conditions:

e They are subject to operating conditions that do not meet the specified ambi-
ent conditions. These include, for example, operation under water, extreme
temperature fluctuations or extremely high temperatures.

e Furthermore, the frequency converters shall not be used in applications
which have not been expressly authorized by Rexroth. Please carefully follow
the specifications outlined in the general Safety Instructions!
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3 Documentation Information

3.1 About this Documentation

This Operating Instructions contains necessary data and information related to
the product, which is the basis for any of other types of documentation.

A WARNING

Personal injury or property damage caused by incorrect operations of applica-
tions, machines and installations!

Do not attempt to install or put the product into operation until you have com-
pletely read and understood the descriptions in this documentation!

3.2 Relevant Software

e IndraWorks

Click www.boschrexroth.com, choose "Products > Electric Drives and Con-
trols > Engineering > Software tools > IndraWorks Engineering > Downloads",
then download the software package.

e ConverterWorks

Click www.boschrexroth.com, choose "Products > Electric Drives and Con-
trols > Frequency Converters > EFC3610 (EFC5610) > Downloads", then
download the software package.
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3.3 Reference

For documentation available in other type or language, please consult your local
Bosch Rexroth sales partner or check:

www.boschrexroth.com/vfcx610

Documentation type Short text / Type code Material number
Operating Instructions DOK-RCONO04-VFC-x610**-ITRS-EN-P R912005516
Quick Start Guide DOK-RCON04-VFC-x610™*-QURS-EN-P R912005518
DOK-RCON**-SAFETY***-SARS-BP-P R911339218
DOK-RCON**-SAFETY****-SARS-DE-P R911339363
DOK-RCON**-SAFETY****-SARS-EN-P R911339362
Safety Instructions DOK-RCON**-SAFETY***-SARS-ES-P R911339216
DOK-RCON**-SAFETY****-SARS-FR-P R911339213
DOK-RCON**-SAFETY***-SARS-IT-P R911339215
DOK-RCON**-SAFETY****-SARS-RU-P R911339217
DOK-RCON**-SAFETY***-SARS-ZH-P R912004727
Instruction Manual (UL) DOK-RCONO1-REX*F*UL**-INRS-EN-P R912004711

Mounting Instructions (Extension card 5y peoNo~XFC-X610-ASRS-EN-P  R912006261

module)

Product Insert (I/O module) DOK-RCONO*-XFC-X610***-ISRS-EN-P R912006326
Product Insert (PROFIBUS Card) DOK-RCONO*-XFC-X610COM-ISRS-EN-P  R912006458
Product Insert (CANopen Card) DOK-RCONO*-XFCX610*CAN-ISRS-EN-P  R912006723
Product Insert (Multi-Ethernet Card) DOK-RCONO*-XFCX610*MUL-ISRS-EN-P  R912006847
Product Insert (Assembled Extension

Module) DOK-RCONO*INT*EXT*MOD-ISRS-EN-P ~ R912006859
Instruction Manual (CANopen Card) DOK-RCONO*-XFCX610*CAN-ITRS-EN-P R912006713
g‘:}é‘)‘mo” Manual (Multi-Ethernet 50y pe NG XFCX61O'MULITRS EN-P R912006860
Operating Instructions (Brake Chopper) DOK-RCONO4-VFC*BRAKE**-ITRS-EN-P R912007234

Tab. 3-1: Documentation overview
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4 Delivery and Storage

4.1 Product Identification

4.1.1 Packing Nameplate

Check if the model information on the packing nameplate is the same as you or-
dered immediately after receipt. If the model is wrong, please contact Bosch

Rexroth distributor.

4 B 5 ____J§6]
A .

1  Product series 8 Production week: e.g., 14W20 means
2  Short text / Type code week 20 in 2014

3 Volume 9 Product QR code

4 Net weight 10 Serial number

5 Material number 11 Manufacturer

6 Product version index 12 QR code (Internal use)

7 Mass weight 13 Certification

Fig. 4-1: Packing nameplate
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4.1.2 Product Nameplate

Check if the model information on product nameplate is the same as you or-
dered immediately after unpacking. If the model is wrong, please contact Bosch
Rexroth distributor.

1 Brand logo 6 Certification

2  Product series 7 Product QR code
3  Short text / Type code 8 Manufacturer

4 Technical data

5 Production week: e.g., 14W20 means

week 20 in 2014
Fig. 4-2: Product nameplate

4.2 Visual Inspection

Check the product for transport damages, e.g. deformation or loose parts, im-
mediately after unpacking. In case of damage, contact the forwarder at once and
arrange for a thorough review of the situation.

= This is also applicable if the packaging is undamaged.

4.3 Scope of Supply

If any of the following standard supply items is missing, please contact Bosch
Rexroth distributor.

e Frequency Converter VFC x610 (According to type code)
e Safety Instructions (Multi-lingual)
e Quick Start Guide
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4.4 Transport of the Components

Description Symbol Unit Value
Temperature range Ta tran C -25...70
Relative humidity - % 5...95
Absolute humidity - g/m?3 1...60
Climate category (IEC 721) - - 2K3
Moisture condensation - - not allowed
Icing - - not allowed

Tab. 4-1: Transport conditions

4.5 Storage of the Components

A CAUTION

Damage to the components caused by long storage periods!

A frequency converter contains electrolytic capacitors which may deteriorate
during storage.

When storing these components for a long period of time, remember to operate
them once a year:

e Run Frequency Converter VFC x610 under power U for at least 1 hour.

e For more information of electrolytic capacitors, please contact service.

Description Symbol Unit Value
Temperature range T, store °C -20...60
Relative humidity - % 5...95
Absolute humidity - g/m?3 1...29
Climate category (IEC 721) - - 1K3
Moisture condensation - - not allowed
Icing - - not allowed

Tab. 4-2: Storage conditions
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5 Drive System Overview

VFC x610 Series

Power supply

'

1P 3P s
Name 200 vAc | 400 vac Description
L2 fLiLz2Ls

Power supply

Ensure that the power supply
meets the rated values specified
in this documentation.

Fuse

'

Fuse

A frequency converter may take a high
input current when being switched on.
Flease select an appropriate fuse. (L)

Electromagnetic
contactor

'

=1

Electromagnetic contactor (MC)

Do not use an MC as Run/Stop switch
frequently. Ensure not exceed the
frequency of once/15 minutes. 2

AC input choke

'

I

,T
:

AC input choke

An AC input choke is recommended

to improve power factors.

The wiring length must be less than 10 m.

EMC filter -T-

l' | T \ EMC filter
Frequency Frequency converter
converter

See the figure on the right side
for connections of other accessories.

AC output choke

|/

ik

AC output choke

It is recommended to use an AC output
choke and multi-conductor twisted
cables in order to avoid motor
insulation destruction. &

Resroth

oFC w10

L1 L2 Lf]_ UV waBeim il

Motor

Motor

For a 1P 200 VAC frequency converter,
removing Ihe cover of terminal L3 is not
allowed, 4

Fig. 5-1: Drive system overview

I

on page 46.

®: To select an appropriate fuse, see chapter 8.2.1 "Power Cables"

@: Excessively frequent starting and stopping will shorten the life
time of relay contacts and DC-bus capacitors, and may destroy the
resistor for capacitor charging and current limitation.

®: Whether using an AC output choke or not depends on the factors
of: the length, shielding and distribution capacitance of the motor
cables, as well as the insulation of the motor.

@: The covers of terminal (+), (-) and B can be removed as needed.
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6 Frequency Converter Overview

6.1 Product Features

6.1.1 Input

1P 200...240 VAC (-10 % / +10 %) (IT-Net, TN-Net)
Power supply voltage

3P 380...480 VAC (-15 %/ +10 %) (IT-Net, TN-Net)
Power supply frequency 50/ 60 Hz (+5 %)
6.1.2 Output
Rated voltage Corresponding to input voltage

Rated power
Rated frequency

Default carrier frequency

Carrier frequency range
Efficiency
Overload capability

dv / dt (Without filter)

0.4...2.2 kW (1P 200 VAC)

0.4...185 kW (3P 380 VAC)

0.00...400.00 Hz

0K40...90KO0: 4k

110K...185K: 2k

0.4...22 kW:1...15kHz

30...185kW: 1...12 kHz

>95%

Heavy Duty*: 150 % of rated current for 60 s)
Normal Duty*: 120 % of rated current for 60 s?
<5kV/us

I

*. Heavy Duty / Normal Duty modes are applicable for models 5K50
and above.

1); 150 % of HD rated current for 60 s, and then 540 s with rated cur-
rent for recovery from the overload influence, after this comes next
overload period.

2): 120 % of ND rated current for 60 s, and then 540 s with rated cur-
rent for recovery from the overload influence, after this comes next
overload period.

DOK-RCONO4-VFC-X610***-ITO8-EN-P
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6.1.3 V/f Control Performance

V/f curve Linear mode, square curve mode, user-defined multi-point curve mode

Speed regulation range 1:50
150 % of rated torque at 3.00 Hz
Start-up torque

100 % of rated torque at 1.50 Hz

6.1.4 SVC Control Performance

Speed regulation range 1:200
Start-up torque 200 % of rated torque at 0.50 Hz
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6.1.5 Main Functions
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Frequency setting resolution

Frequency setting accuracy

Acceleration / deceleration
curve mode

Stop DC-braking

Jog function

Multi-speed control
Simple PLC control
PID control

Digital input
Analog input

Digital output

Analog output

Other functions

6.1.6 Communication

Analog setting: 1/1,000 of maximum frequency

Digital setting: 0.01 Hz

Analog setting: 0.1 % of maximum frequency (25 °C + 10 °C)
Digital setting: +0.01 % of maximum frequency (-10...50 °C)
Linear, S-curve

8 sets of acceleration / deceleration time: 0.1...6,000.0 s
DC-braking initial frequency: 0.00...50.00 Hz

DC-braking time: 0.0...20.0 s

Stop DC-braking current: 0.0...150.0 %

Jog frequency range: 0.00 Hz...maximum output frequency
Jog acceleration / deceleration time: 0.1...6,000.0 s

16 stages by digital input control

16 stages with pause / stop control

PID control with sleep / wake function

5 digital inputs support PNP and NPN wiring, X5 supports 50.0 kHz
pulse input

2 Analoginputs: 0/2...10Vor0/4...20 mA

1 Open collector output, supports 32.0 kHz pulse output and pull-up
and pull-down wiring

1 Relay output

Analog output 0...10 V or 0...20 mA, to output setting frequency, out-
put frequency, output current, output power, output voltage, analog in-
put voltage and analog input current

Carrier frequency automatic adjustment, first and second frequency
setting source, slip compensation, torque boost, automatic voltage sta-
bilization, power loss restart mode, 2-wire / 3-wire control, quick start
parameters, parameter copy, output current limitation, power fault
ride-through, etc.

Standard communication protocol
Standard communication interface

Optional communication protocol and

interface

DOK-RCONO4-VFC-X610***-ITO8-EN-P

Modbus

RS485

Depending on communication module
(Needs to be ordered additionally)
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6.1.7 Operating Panel

Display: Display parameters, settings, status codes, warning codes and error codes

Buttons: Set parameters, switch display, reset warnings, execute run and stop com-
LED panel mand, increase or decrease parameter group / code / value

Potentiometer: Set frequency
Indicator: Run, FWD, REV
Dust cover Indicating Run, FWD, REV and Power*

= *: Indicator is displayed only if the option module is not used.

6.1.8 Protection

Over current protection, over- / under- voltage protection, surge current / short circuit protection, in-
put / output phase loss protection, converter over- / under- temperature protection, motor overload
protection, motor over temperature protection, direction lock protection, analog input broken wire de-
tection, etc.
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Rated ambient temperature
Derating / ambient temperature
Rated storage temperature
Rated altitude

Derating / altitude

Relative humidity

Degrees of protection

Degrees of pollution

Vibration

Mounting mode

Cooling type

Certification

DOK-RCONO4-VFC-X610***-ITO8-EN-P

-10...40°C

1.5%/1°C(40...50°C)

-20...60°C

<1,000m

1%/100m (1,000...4,000 m)

<90 % RH (No condensation)

IP 20 (Control cabinet mounting)

2 (EN50178)

10 Hz < f < 57 Hz amplitude: 0.075 mm
57 Hz < f < 150 Hz acceleration: 1 g
Wall mounting

DIN rail mounting (For 0K40...7K50 models)
Natural cooling (< OK75)

Enforced air cooling (> 1K50)

CE (applicable to 0K40...185K)

EAC (applicable to 0K40...185K)
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6.2 Technical Data

6.2.1 Electric Data

Model Motor power 200V/ 240V 200V/240V Output capacity
[kw] Input current [A] Output current [A] [kVA]
0K40 0.4 6.2/5.1 2.4/2.0 0.8
0K75 0.75 10.1/8.4 4.1/3.4 1.4
1K50 1.5 16.2/13.5 7.3/6.1 2.5
2K20 2.2 22.3/18.6 10.1/8.4 3.5

Tab. 6-1: 1P 200 VAC 0K40...2K20 electric data

Model Motor power 380V/480V 380V/480V Output capacity
oce [kw] Input current [A] Output current [A] [kVA]
0K40 0.4 1.5/1.2 1.3/1.1 0.9
0K75 0.75 26/20 2.3/1.8 1.5
1K50 1.5 4.8/3.8 4.0/3.2 2.7
2K20 2.2 6.8/5.4 5.6/4.4 3.7
3K00 3.0 9.1/7.2 7.4/59 4.9
4K00 4.0 11.9/9.4 9.7/7.7 6.4

Tab. 6-2: 3P 380 VAC 0K40...4K00 electric data

Motor power 380V/480V 380V/480V Output capacity

Model Heavy Duty [kW]  Inputcurrent [A] Output current [A] [kVA]
5K50 5.5 15.7/12.4 12.7/10.0 8.3

7K50 7.5 21.0/16.7 16.8/13.3 1.1
11K0 11.0 28.0/22.2 24.3/19.2 16.0
15K0 15.0 37.8/29.9 32.4/25.6 21.3
18K5 18.5 45.8/36.3 39.2/31.0 25.8
22K0 22.0 52.7/41.7 45.0/36.0 29.7
30KO0 30.0 71.2/56.3 60.8/48.1 40.0
37K0 37.0 87.2/69.0 73.7/58.3 48.5
45K0 45.0 105.0/84.0 89.0/71.0 58.7
55K0 55.0 128.0/102.0 108.0/86.0 71.3
75K0 75.0 174.0/138.0 147.0/116.0 96.9
90K0 90.0 208.0/165.0 176.0/139.0 115.6
110K 110.0 205.0/162.0 212.0/168.0 139.6
132K 132.0 252.0/200.0 253.0/200.0 166.0
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Model Motor power 380V/480V 380V/480V Output capacity
Heavy Duty [kW]  Inputcurrent [A] Output current [A] [kVA]

160K 160.0 305.0/242.0 303.0/240.0 199.0

185K 185.0 354.0/280.0 351.0/278.0 231.0

Tab. 6-3: 3P 380 VAC 5K50...185K, electric data, Heavy Duty

= 30KO0...185K: available with ONLY VFC 5610.
Please select the current rating of frequency converter according to
the motor rated current on the nameplate.

Model Motor power 380V/480V 380V/480V Output capacity

Normal Duty [kW] Input current [A] Output current [A] [kVA]
5K50 7.5 21.0/16.7 16.8/13.3 11.1
7K50 11.0 28.0/22.2 24.3/19.2 16.0
11K0 15.0 37.8/29.9 32.4/25.6 21.3
15K0 18.5 45.8/36.3 39.2/31.0 25.8
18K5 22.0 52.7/41.7 45.0/36.0 29.7
22K0 30.0 71.2/56.3 60.8/48.0 40.0
30K0 37.0 87.2/69.0 73.7/58.3 48.5
37K0 45.0 105.5/83.5 89.1/70.5 58.7
45K0 55.0 128.0/102.0 108.0/86.0 71.3
55K0 75.0 174.0/138.0 147.0/116.0 96.9
75K0 90.0 208.0/165.0 176.0/139.0 115.6
90K0 110.0 254.0/201.0 212.0/168.0 139.6
110K 132.0 252.0/200.0 253.0/200.0 166.0
132K 160.0 305.0/242.0 303.0/240.0 199.0
160K 185.0 354.0/280.0 351.0/278.0 231.0
185K 200.0 383.0/303.0 380.0/300.0 250.0

Tab. 6-4: 3P 380 VAC 5K50...185K, electric data, Normal Duty

30KO0...185K: available with ONLY VFC 5610.

Please select the current rating of frequency converter according to
the motor rated current on the nameplate.

I
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6.2.2 Derating of Electric Data

Derating and ambient temperature

VFC x610 Series

The ambient temperature for Frequency Converter VFC x610 is -10...50 °C. Out
of this range, there will be no possibility to install and run the frequency con-
verter, even the performance data have been additionally reduced.

e If the ambient temperature is -10...40 °C, there will be no need for derating.

e If the ambient temperature is 40...50 °C, derating must be performed as indi-

cated in the figure below.

1.1
1.0
fr. 09
_ N
0.8
0.7
0.6
O —
-10 0 10 20 30 40 50
Tx_n ork Ta_\n}rk_rud
—>
fra Load factor Ta_work_red Ambient temperature range for
Ta_work Ambient temperature range for operation with reduced rated

operation with rated data
Fig. 6-1: Derating and ambient temperature (°C)
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Derating and mains voltage

Reduce overcurrent based on mains voltage.

Frequency Converter VFC x610 is thermally dimensioned for the rated current.
This rated current is available with the specified rated voltage. With deviating

voltages in the permissible range, please pay attention to the following:

® Unains < Urateq:

With mains voltage below the rated voltage, no higher current may be with-

drawn to ensure that the dissipated power remains.

® Unains > Urated:

With mains voltage above the rated voltage, a reduction of the permissible
output permanent current takes place to compensate for the increased

switching losses.

Output powe

r
% |

100 --=
90 -
80 — -
70 - -

Qe o~
0 ||.||.||.||?

320 340 360 380 400 420 440 460 480 500 530
180 200 220 240 260

—— 3P 380 VAC ----1P 200 VAC Mains voltage [V]

Fig. 6-2:

Derating and mains voltage

(IS

e 3P 380 VAC: 1 % power derating every 4 V lower than 380 V.
e 1P 200 VAC: 1 % power derating every 2 V lower than 200 V.

DOK-RCONO4-VFC-X610***-ITO8-EN-P
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Derating and carrier frequency

In case of higher carrier frequency, the output current is reduced so that the
power dissipation in power section remains more or less constant. The figure
below shows the current reduction based on the carrier frequency for the fre-
qguency converters:

105 % |

100 %
95%
80%
85%
80%
75%
70%
65%
60%
55%
50%
45%

I/ IRated %

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15
frwm [kHz]

| / liateq % Percentage of rated output current
PWM PWM or carrier frequency

Fig. 6-3: Derating and carrier frequency for 0K40...4K00 models (Normal Duty)
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105 % |
100 %
95%
80%
85%
80%
75%
70%
65%
60%
55%
50%
45%

I/ IRated %

51 %

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15
frwm [kHz]

| / lrasteq % Percentage of rated output current
fowm PWM or carrier frequency

Fif' 6-4: Derating and carrier frequency for 5K50...22K0 models (Normal Duty and Heavy Du-
ty
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05% |
00 % ‘#\
95% —

0% L 04 C}'\
85%
80%
75%
70%
65%
60%
55%
50%
45%

[ —

I/ IRated %

1 2 3 4 5 6 7 8 9 10 11 12
frwm [kHz]

| / lrateq % Percentage of rated output current
fowm PWM or carrier frequency

Fif' 6-5: Derating and carrier frequency for 30K0...90KO models (Normal Duty and Heavy Du-
ty

30/419 DOK-RCONO4-VFC-X610***-ITO8-EN-P



VFC x610 Series Bosch Rexroth AG
Frequency Converter Overview

05% |-
00 %
95%
90%
85%
80%
75%
70%
65%
60%
55%
50%
45%

Y

|/ IRated %

167 %,

|

I
-

|

1 2 3 4 5 6 7 8 9 10
frwm [kHz]

| / lrasteq % Percentage of rated output current
fowm PWM or carrier frequency

Fif' 6-6: Derating and carrier frequency for 110K...185K models (Normal Duty and Heavy Du-
ty
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6.2.3 Maximum Length of Motor Cables

Maximum length of motor ca-

Model Configuration bles for C3 [m]
VFC x610
0K40...22K0 VFC x610 + External mains EMC filter 50
VFCx610
30K0...185K
VFC x610 + External mains EMC filter 100

Tab. 6-5: Maximum length of motor cables

= SHIELDED MOTOR CABLES are used in test.

6.2.4 Minimum Inductance Between Two Motor Terminals

The following formula is used to calculate the minimum inductance between two
motor terminals:

L_min = U_DC / (8 X f_PWM X \[2 X |_nom X 02) (|n mH)
U pc: DC-link voltage
f pwm: Desired switching frequency in kHz

| nom: Output current according to the type code (rms value)
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7 Frequency Converter Mounting

7.1 Installation Conditions

The frequency converter must be vertically installed.

If one frequency converter is arranged above another, make sure the upper limit
of air temperature into the inlet is not exceeded (see chapter 6.1.9 "Conditions"
on page 23). An air guide is recommended between the frequency converters to
prevent the rising hot air being drawn into the upper frequency converter if the
upper limit of air temperature is exceeded.

8 °

— ==
2_ o

T |;
é_ ..1

Fig. 7-1: Mounting distance and arrangement

-~

dyor (Distance horizontal):

dhor = 0 mm (0K40...22K0); dor = 10 mm (30KO...185K)

diop (Minimum top distance):

diop = 125 mm (0K40...90KO0); dy,, = 400 mm (110K...185K)

dpot (Minimum bottom distance):

dpot = 125 mm (0K40...90K0); dye = 400 mm (110K...185K)

1: Air inlet at frequency converter; 2: Air inlet at control cabinet
3: Frequency converter; 4: Air outlet at frequency converter

5: Heated air conveying direction; 6: Air guide in control cabinet
7: Fan in control cabinet; 8: Discharge of heated air
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7.2 Heat Dissipation

1P 200 VAC
Heat dissipation
Frame Model W] [BTU/]
B 0K40 40 136
B 0K75 70 256
C 1K50 120 409
D 2K20 165 563

Tab. 7-1: 1P 200 VAC heat dissipation

3P 380 VAC
Heat dissipation

Frame Model W] [BTU/N]
B 0K40 20 68
B 0K75 37 126
C 1K50 75 256
C 2K20 99 338
D 3K00 135 461
D 4K00 180 614
E 5K50 210 714
E 7K50 255 867
F 11K0 320 1,088
F 15K0 435 1,479
G 18K5 530 1,802
G 22K0 640 2,176
H 30K0 745 2,533
H 37K0 874 2,972
| 45K0 1,388 4,737
| 55K0 1,927 6,574
J 75K0 2,082 7,103
J 90K0 2,613 8,916
K 110K 2,530 8,602
K 132K 2,772 9,425
L 160K 3,650 12,446
L 185K 3,813 13,002

Tab. 7-2: 3P 380 VAC heat dissipation
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7.3 Air Flow of Fans

1P 200 VAC
Frame Model Fan for heat sink Fan for internal components
[CFM] [m3/min] [CFM] [m3/min]
B 0K40 = - - -
B 0K75 - - - -
© 1K50 19.20 0.54 = =
D 2K20 19.20 0.54 - -

Tab. 7-3: 1P 200 VAC air flow of fans

3P 380 VAC
Frame Model Fan for heat sink Fan for internal components
[CFM] [m3/min] [CFM] [m3/min]
B 0K40 = = = =
B 0K75 - - - -
© 1K50 = = = =
C 2K20 19.20 0.54 - -
D 3K00 19.20 0.54 - -
D 4K00 19.20 0.54 - -
E 5K50 40.00 1.13 - -
E 7K50 40.00 1.13 - -
F 11K0 40.00 1.13 34.90 0.99
F 15K0 40.00 1.13 34.90 0.99
G 18K5 40.00 1.13 34.90 0.99
G 22K0 49.20 1.39 47.60 1.35
H 30K0 120.20 3.40 - -
H 37K0 120.20 3.40 - -
| 45K0 215.74 6.11 = =
| 55K0 215.74 6.11 - -
J 75K0 215.74 6.11 = =
J 90K0 215.74 6.11 - -
K 110K 243.64 6.90 = =
K 132K 243.64 6.90 - -

DOK-RCONO4-VFC-X610***-ITO8-EN-P
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Frame Model Fan for heat sink Fan for internal components
[CFM] [m3/min] [CFM] [m3/min]

L 160K 243.64 6.90 = =

L 185K 243.64 6.90 - -

Tab. 7-4: 3P 380 VAC air flow of fans

IS

Quantity of fans

e Models 11K0...22K0 have only one fan for internal components.

e Models 30K0 and above have no fan for internal components.
e Models 1K50...7K50 have only one fan for heat sink.
e Models 11K0 and above have TWO fans for heat sink.
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7.4 Figures and Dimensions

7.4.1 Figures
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Fig. 7-3: VFC x610 5K50...22K0 dimensions figure
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Fig. 7-4: VFC 5610 30KO0...37K0 dimensions figure
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Fig. 7-6: VFC 5610 45K0...55K0 dimensions figure
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Fig. 7-7: VFC 5610 110K...132K dimensions figure
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Fig. 7-8: VFC 5610 160K...185K dimensions figure
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7.4.2 Dimensions

Dimensions [mm] Screw Net
Frame Model® " H 0o w h © 3 s Wﬁ(ig]ht
B 0K40 95 166 167 66 156 159 4.5 M4 1.5
B 0K75 95 166 167 66 156 159 45 M4 1.5
© 1K50 95 206 170 66 196 162 4.5 M4 1.8
D 2K20 120 231 175 80 221 167 45 M4 2.6
Tab. 7-5: VFC x610 1P 200 VAC dimensions
Dimensions [mm] Screw Net
Frame model® " H 0P W h @ 7 s Wﬁ(ig?t
B 0K40 95 166 167 66 156 159 45 M4 1.5
B OK75 95 166 167 66 156 159 45 M4 1.5
© 1K50 95 206 170 66 196 162 45 M4 1.8
C 2K20 95 206 170 66 196 162 4.5 M4 1.8
D 3K00 120 231 175 80 221 167 45 M4 2.6
D 4K00 120 231 175 80 221 167 45 M4 2.6
E 5K50 130 243 233 106 228 225 6.5 M6 3.6
E 7K50 130 243 233 106 228 225 6.5 M6 3.9
F 11K0 150 283 233 125 265 225 6.5 M6 5.0
F 15K0 150 283 233 125 265 225 6.5 M6 5.7
G 18K5 165 315 241 140 300 233 6.5 M6 7.3
G 22K0 165 315 241 140 300 233 6.5 M6 8.0
H® 30KO 250 510 272 200 492 264 7.0 M6 20.2
H® 37K0 250 510 272 200 492 264 7.0 M6 20.2
® 45K0 265 585 325 200 555 317 11.0 M10 33.0
® 55K0 265 585 325 200 555 317 11.0 M10 35.0
J® 75K0 325 760 342 200 727 334 11.0 M10 45.0
J@ 90K0 325 760 342 200 727 334 11.0 M10 52.5
K® 110K 385 923 350 250 893 342 11.0 M10 717
K® 132K 385 923 350 250 893 342 11.0 M10 76.6

L® 160K 480 1030 360 400 995 352 13.0 M12 108.0
L® 185K 480 1030 360 400 995 352 13.0 M12 108.0

Tab. 7-6: VFC x610 3P 380 VAC dimensions
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IS

®: The complete type code for frequency converter is:

VFCX610-xKxx-xPx-MNA-xx-NNNNN-NNNN, see chapter 19.2 "Ap-
pendix Il: Type Coding" on page 348.

E.g., type code for VFC 5610 5K50 (3P 380 VAC model) is:
VFC5610-5K50-3P4-MNA-7P-NNNNN-NNNN.

@: 4 screws are needed for wall mounting of VFC x610.

®: ONLY available with VFC 5610.

®: Add 35 mm to dimension D and d when option module is used
and installed.

42/419
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7.4.3 DIN Rail Mounting

Besides wall mounting with screws, Frequency Converter VFC x610 also pro-
vides DIN rail mounting for models 0K40...7K50.

/B

.

L

A Mounting buckle C Disassembly handle
B  Mounting rail

Fig. 7-9: DIN rail mounting and disassembly

Mounting steps:

1: Hold the frequency converter and keep component A and the lower edge of
component B at the same position level.

2: Push the frequency converter horizontally till a buckle sound indicates a suc-
cessful mounting.

Disassembly steps:

3: Pull down component C and hold it.

4: Rotate the frequency converter to an appropriate angle as the arrow indi-
cates.

5: Lift the frequency converter upwards.
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8 Frequency Converter Wiring

8.1 Wiring Diagram

1P 200...240 VAC Main switch

(50/60Hz) |4 N
(L1, L2)

L2 ——=

3P 380...480 VAC -
(S0/60Hz) L3 ——x

(L1, L2, L3)

Intermal brake chopper
| - -—==7 for OK40,..22K0
i Multi-function digital inputs (1) | T
! External supply NFN : (=) terminal for
: I | SEst 2ad boe v Analog output
| {8 X1 l AD1 (@)
I o 1 1
L
X @® X2 : GND
| (] | L
| —® X3 ' e
i [ [
! T® x4 !
1 I
: ' 1 Open collector
| |
: - - ¥5 ! BO1a (@ or pulse output
N A f
! r—‘—‘-@‘ H® SC : Dok (8
'
! "@+2av :
1 1
! ®com \
|
: | Tb
|

Relay output

« Analog voltage / current input

*, Communication

1
|
|
1
1
1
1
| Analog voltage | current input
1
1
|
|
1
1
1

interface
GND R5485-
o] Power supply ® Signal supply ";L, Shielded cables required

Fig. 8-1: Wiring diagram
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n@ e For cable size, fuse, screw torque, see chapter 8.2 "Cable Specifi-
cations" on page 46.

e For terminals, see chapter 8.3 "Terminals" on page 52.

e (D: PNP modes, see chapter "Digital input NPN / PNP wiring" on
page 62.

e Pulse input can be ONLY set via 'Multi-function digital input X5'.

e When analog current input function is applied, the supply voltage
of analog input terminal can not exceed +5 V.
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8.2 Cable Specifications

8.2.1 Power Cables

Cable specification for international without USA / Canada

= e Use copper wires specified for 90 °C or above.
e Insulation based on IEC60364-5-52.
e Cable with concentric shielding must be used.

e According to IEC61800-5-1, PE cable must be at least 10 mmZ2 or a
double PE cable must be used.

e *: If additional labels available with the terminals of 0K40...7K50,
please refer to the torque data on labels.

P bles installati d
VFCx610 | Fuse (gG) O\gir ca| e I;; a a| on n;o ¢ PE Cable Torque / Screw
Model -
ode Al [mm?] [mm?] [N-m / Ibf-in] (Mx)
10.0
0K40 10.0 25 2.5 2.5 Tt 1.00*/9.0 (M3)
10.0
0K75 16.0 25 25 2.5 > e 1.00*/9.0 (M3)
10.0
1K50 25.0 4.0 4.0 2.5 1.00*/9.0 (M3)
4.0*2
10.0
2K20 32.0 6.00 | 6.00 4.0 507 1.00*/9.0 (M3)

Tab. 8-1: 1P 200 VAC fuse and cable dimensions for international without USA / Canada

= ®: Stranded with ferrule without plastic sleeve.
P bles installati d
VFC x610 I(:;é(; B;)wer c|a es I;; a Tn mo : PE Cable Torque / Screw
Model -
I [mm?] [mm?] | IN-m/Ibf-in] (Mx)
10.0
0K40 6.0 2.5 2.5 2.5 259 1.00%/9.0 (M3)
10.0
OK75 10.0 2.5 2.5 2.5 259 1.00%/9.0 (M3)
10.0
1K50 | 10.0 2.5 2.5 2.5 259 1.00*/9.0 (M3)
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Power cables installation mode
VI;\;) );6}0 I(:;é‘; B 1w | IB 5 : | E PE Cable Torque / Screw
ode -
[A] [mm?] [mm?] [N-m / Ibf-in] (Mx)
10.0
2K20 16.0 2.5 2.5 2.5 75 1.00*/9.0 (M3)
10.0
3K00 20.0 4.0 4.0 2.5 1072 1.00*/9.0 (M3)
10.0
4K00 20.0 4.0 4.0 2.5 1072 1.00*/9.0 (M3)
10.0
5K50 32.0 6.0 6.0 4.0 6072 1.20*/10.5 (M4)
10.0
7K50 40.0 6.0 10.0 6.0 5072 1.20%/10.5 (M4)
11K0 50.0 10.0 10.0 10.0 10.0 1.76/15.6 (M4)
15K0 50.0 10.0 10.0 10.0 10.0 1.76/15.6 (M4)
18K5 80.0 25.0 25.0 16.0 16.0 3.73/33.0 (M5)
22K0 | 100.0 25.0 35.0 25.0 25.0 3.73/33.0 (M5)
30K0 | 125.0 35.0 50.0 35.0 25.0 3.80/33.6 (M6)
37K0 | 125.0 35.0 50.0 35.0 35.0 3.80/33.6 (M6)
45K0 | 160.0 50.0 70.0 50.0 35.0 31.1/275.0(5/16in)
55K0 | 200.0 70.0 95.0 70.0 50.0 31.1/275.0(5/161in)
75K0 | 250.0 120.0 150.0 95.0 95.0 31.1/275.0(5/161in)
90K0 | 250.0 120.0 150.0 95.0 95.0 31.1/275.0(5/161in)
120.0 150.0 120.0 . . )
110K | 315.0 95.0 o0 ploeid o)
95.0*2 95.0*2 95.0%2 8.0/70.8 (M8)@
185.0 240.0 185.0 ) ) o
132K | 315.0 120.0 15.0/132.7 (M10)
95.0*2 95.0%2 95.0%2 8.0/70.8(M8)@
160K | 400.0 120%2 120%2 120*2 150.0 15.0/132.7 (M10)@
185K | 400.0 120%2 150*2 120%2 150.0 15.0/132.7 (M10)@
Tab. 8-2: 3P 380 VAC fuse and cable dimensions for international without USA / Canada
= ® and @: According to the actual situation, single cable or double ca-

ble can be selected as the power cable of model 110K and above. ©
is the torque and screw of single cable and @ is the torque and
screw of double cable.
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Cable specification for USA / Canada

l]@ e The data listed in the table below are only used to select fuse and
cable dimensions for USA / Canada.

e Must use copper wires of 75 °C or above according to UL 508C.
e Itis recommended to use shielded cables to connect the motor.

e *: If additional labels available with the terminals of 0K40...7K50,
please refer to the torque data on labels.

VFCx610 | Fuse (ClassJ) Power cables PE Cable Torque / Screw
Model [A] [AWG] [AWG] [N-m/Ib-in] (Mx)
0K40 10.0 14 8 1.00*/9.0 (M3)
0K75 15.0 14 8 1.00*/9.0 (M3)
1K50 25.0 10 8 1.00*/9.0 (M3)
2K20 30.0 10 8 1.00*/9.0 (M3)

Tab. 8-3: 1P 200 VAC fuse and cable dimensions for USA / Canada

VFCx610 | Fuse (ClassJ) Power cables PE Cable Torque / Screw
Model [A] [AWG] [AWG] [N-m/Ibf-in] (Mx)
0K40 6.0 14 8 1.00*/9.0 (M3)
0K75 10.0 14 8 1.00*/9.0 (M3)
1K50 10.0 14 8 1.00*/9.0 (M3)
2K20 15.0 14 8 1.00*/9.0 (M3)
3K00 20.0 12 8 1.00%/9.0 (M3)
4K00 20.0 12 8 1.00*/9.0 (M3)
5K50 30.0 10 8 1.20%/10.5 (M4)
7K50 40.0 8 8 1.20*/10.5 (M4)
11K0 50.0 8 8 1.76/15.6 (M4)
15K0 60.0 6 6 1.76/15.6 (M4)
18K5 80.0 4 6 3.73/33.0 (M5)
22K0 100.0 2 4 3.73/33.0 (M5)
30K0 100.0 2 3 3.80/33.6 (M6)
37K0 125.0 1 3 3.80/33.6 (M6)
45K0 175.0 2/0 1/0 31.1/275.0(5/16n)
55K0 200.0 4/0 3/0 31.1/275.0(5/16n)
75K0 250.0 250 kemil 4/0 31.1/275.0(5/16n)
90K0 300.0 350 kemil 4/0 31.1/275.0(5/16in)
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VFCx610 | Fuse (ClassJ) Power cables PE Cable Torque / Screw
Model [A] [AWG] [AWG] [N-m / Ibf-in] (Mx)
400 kemil 15.0/132.7 (M10)®
110K 300.0 em 3/0 [132.7 (M10)
3/0%2 8.0/70.8 (M8)@
500 kemil . . @
132K 350.0 Cr_m 250 kemil 15.0/132.7 (M10)
250 kemil * 2 8.0/70.8 (M8)@
160K 450.0 350 kemil * 2 350 kemil 15.0/132.7 (M10)@
185K 450.0 350 kemil * 2 350 kemil 15.0/132.7 (M10)@

Tab. 8-4: 3P 380 VAC fuse and cable dimensions for USA / Canada

= ® and @: According to the actual situation, single cable or double ca-
ble can be selected as the power cable of model 110K and above. ©
is the torque and screw of single cable and @ is the torque and
screw of double cable.

Dimensioning variables of the table values

1. Installation types:

e B1 according to IEC 60364-5-52, e.g. stranded wires routed in cable
duct

e B2 according to IEC 60364-5-52, e.g. multi-core line routed in cable duct
e E according to EN 60204-1, e.g. multi-core line routed on open cable tray

e According to NFPA 79 (external wiring), UL 508A (internal wiring), NEC,
NFPA 70:

— 1 cable with 3 conductors, 1 neutral conductor and 1 equipment
grounding conductor

— Routed in pipe on the wall
Internal wiring: Routing inside of control cabinet or of devices.

Field wiring: Routing of cross sections of terminal connectors wired by
the user (in the field).
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[N — [~
N N
B1 N N
N_QO \_(21_
P | - b |
Q__ <_
N N
B2 N N
™\ N
b = b |
[N
N
C E N
N
b |
B1 Conductors in installation pipes and C Cables or lines on walls
in installation channels that can be E Cables or lines on open cable trays

opened

B2 Cables or lines in installation pipes
and in installation channels that can
be opened

Fig. 8-2: Cable installation types (cf. IEC 60364-5-52; DIN VDE 0298-4; EN 60204-1)
2. Recommendation for design of the fuses:

e International except for USA / Canada: Class gl-gG; 500 V, 690 V; design
NH, D (DIAZED) or DO (NEOZED).

l]g: Characteristics

In the case of error (e.g. ground error at connections L+, L-), fuses of
characteristic gL (general-purpose fuse link for cables and lines) and
gG (general-purpose fuse link for general installations) protect the
lines in the frequency converter system.

To protect the semiconductors in the frequency converters, you can
use fuses of characteristic gR.

e USA / Canada: Class J; 600 V
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8.2.2 Control Cables

The following requirements are applicable to the signal connection wiring:

e Flexible cables with wire end sleeves

e Cable cross-section: 0.2...1.0 mm?

e Cable cross-section for connectors with insulation sleeves: 0.25...1.0 mm?
e Analog inputs Al1l, Al2, EAI, +10 V, +5 V and GND: use shielded cables

o Digital inputs X1...X5, EX1...EX4, SC, +24 V and COM: use shielded cables
e Analog outputs AO1, EAO and GND: use shielded cables

e RS485 communication: use shielded twisted pair cables

[@9 EAl, EX1...EX4 and EAO belong to I/O card.

Recommendations on cable insulation stripping:

Please strip the insulation of control cables according to the dimensions given
below. Too long stripping may cause short circuit of adjacent cables; too short
stripping may lead to cables becoming loose.

F
i
i

10 mm £ 1 mm
- »

Fig. 8-3: Cable insulation stripping length

= Please follow the steps below for wiring of control terminals.
Step 1: Switch off the frequency converter before performing wiring.
Step 2: Deactivate the control signals in the wiring process.
Step 3: Switch on the frequency converter.
Step 4: Set respective parameters.
Step 5: Activate respective control signals.
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8.3 Terminals
8.3.1 Power Terminals
Power Terminals Figure
L1 L2 (L3) () B U \% w
(1 ) [ L1
1PAC M
L1 L2 L3 (+) B U \% w
(2) 1 1
3PAC M
L1 L2 L3 U \% w B () (+)
(3) L 1 ] L 1
3PAC M
L1 2 L3 +) () U v W
(4) (I [ T
3PAC M
U \% w (+)
[ T
M
(5) L1 L2 L3 -)
3PAC
(1) 1P 200 VAC 0K40...2K20 (5) 3P 380 VAC 110K...185K

(2) 3P 380 VAC 0K40...4K00
(3) 3P 380 VAC 5K50...22K0
4) 3P 380 VAC 30KO0...90K0O M:

Fig. 8-4: Power terminals

52/419

1P AC: Single phase AC power supply
3P AC: Three phases AC power supply
For three phases motor connection
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Power Terminals Description

Terminal Description

L1,L2 Mains supply input terminals
U, v,w Converter output terminals

B External brake resistor terminal
(+) DC positive bus terminal

Tab. 8-5: 1P 200 VAC power terminals description

Terminal Description

L1,L2,L3 Mains supply input terminals

U, v,w Converter output terminals

B External brake resistor terminal

(-) DC negative bus terminal (only available with models of 5K50 and above)
(+) DC positive bus terminal

Tab. 8-6: 3P 380 VAC power terminals description

[ ®e o o o@®]J ]
1 2 3 4

Fig. 8-5: Grounding and PE terminals

1: Grounding terminal for mains cables
2: Reserved for PE / shielding adapter (Order additionally)
3: Reserved for PE / shielding adapter (Order additionally)
4: Grounding terminal for motor cables
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Notes on DC-bus terminals

Wiring of DC-bus in parallel

L1L2L3 3P380.480VAC L1L2L3

i

F  MCa
— "= +
FCa FCb
E.g. 18K5 F  MCb E.g. 7K50
— -

FENL Mains choke MC, Magnetic contactor a
FC, Frequency converter a MC, Magnetic contactor b
FC, Frequency converter b M. Motora
F Fuse M, Motorb

Fig. 8-6: Wiring of DC-bus in parallel

Conditions for DC-bus in parallel

In the above typical application, FC, runs in generation mode and FC, runs in
motor mode. The power rating of FC, needs to be 3 levels higher than that of
FCp.

E.g., FC, is 7K50, FC, needs to be 18K5 (11K0 and 15K0 in between)

DC-bus voltage is within the specified range: 457...745 V.

Use mains choke.

Select fuses according to FC, which runs in generator mode, see chapter "DC-
bus fuse specification" on page 58.

Use external brake resistor to keep the DC-bus voltage within the normal
range, especially when converter a is running with light load instead of full
load.

Switch on mains supply to the frequency converters first, and then close MC,
and MC, after the LED display is active with both frequency converters. The
contactor MC, and MC, will be switched off by the respective relay output of

the frequency converter when an error happens to any of the two frequency
converters.
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— Select contactors according to the current ratings in chapter "DC-bus fuse
specification" on page 58.

— Connect the relay output of FC, to MC,, FC, to MC,,.
— Set [E2.15] = '14: Converter error' to control MC, by relay output of FC,.
— Set [E2.15] = '14: Converter error' to control MCy, by relay output of FCy.

I By default, the relay output in inactive when the frequency converter
is not running.

Wiring of DC-bus with external DC power supply

L1L2 L3 3P 380..480 VAC, 50/60 Hz

-

MCR
F R
+ ——
—=_DC
FC MC T
F
- ——
FENL Mains choke DC External DC power supply
FC Frequency converter M Motor
F Fuse R Softstart resistor

MC Magnetic contactor
MCg Magnetic contactor of softstart resis-
tor

Fig. 8-7: Wiring of DC-bus with external DC power supply
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Conditions for DC-bus with external DC power supply
e DC-bus voltage is within the specified range: 457...745 V.

e Use mains choke.
e Select fuses according to chapter "DC-bus fuse specification" on page 58.

e Use the relay output of the frequency converter to control the contactor MC
of the DC-bus. The contactor will be switched off by the relay output once the
frequency converter encounters an error.

e For 5K50...18K5 models, select the external softstart resistor according to the
allowed maximum charging current defined in the table below.

Model Maximum charging current [A]
5K50 25
7K50 35
11K0 50
15K0 75
18K5 100
22K0...90K0 -
110K 300
132K 350
160K 450
185K 450

Tab. 8-7: Allowed maximum charging current

= ®: 22K0...90K0 models do not need external softstart resistor.

e Set [E2.15] = '14: Converter error' to control MC by relay output of FC. Con-
nect relay output of FC to MC.

= By default, the relay output is inactive when there is no error. Please
use an additional device to keep the relay output status when the
frequency converter is switched off without power input. Without
such a device, the relay output will be restored to be inactive as the
frequency converter will lose the control.

A WARNING

The external softstart circuit must be properly controlled to avoid direct charg-
ing of the capacitor with external DC power supply, especially when DC power
supply is the only power source for the frequency converter.
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e Use a diode to ensure the current is always in the direction of flowing-in the
frequency converter.
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DC-bus fuse specification

The fuse rating depends on the fuse type (gG) and the temporary overload capa-
bility of the frequency converter.

= If no overload happens in an application, the fuses can be selected
directly according to the power rating of the frequency converter.

Recommended fuse ratings at DC-bus voltage of 513 V are shown in the table
below.

Model Motor power [kW] Motor efficiency ~ DC-current [A] G fuses [A]

5K50 5Eb) 85.8% 12.5 16
7K50 7.5 87.1% 16.8 25
11KO 11.0 88.5% 24.2 35
15K0 15.0 89.5% 32.7 50
18K5 18.5 90.1% 40.0 50
22KO0 22.0 90.6 % 52.7 63
30K0 30.0 91.5% 71.1 80
37K0 37.0 92.1% 87.1 100
45K0 45.0 92.6% 94.7 125
55K0 55.0 93.1% 115.2 125
75K0 75.0 93.7% 156.0 200
90KO0 90.0 94.0% 186.6 200
110K 110.0 94.6% 226.7 250
132K 132.0 94.8% 271.4 300
160K 160.0 94.8% 353.0 400
185K 185.0 94.8% 380.4 400

Tab. 8-8: Recommended fuse ratings

Inc = Pwmotor / (Vb X Nwtotor)

Vpc = 1.35 x Vi,

Vin is the RMS value of the AC input voltage.

For example, if Vpc = 513V, the equivalent V;, = 380 V.

The recommended fuse rated current is calculated based on the selected motor.
In actual application, please check the value according to the equation above
and the actual motor efficiency.

58/419 DOK-RCONO04-VFC-X610***-ITO8-EN-P



VFC x610 Series

Bosch Rexroth AG

Frequency Converter Wiring
8.3.2 Control Terminals

Control terminals figure

i

=

, E A WARNINGL ) |
e il v ot i
II. II| II| \ I"'-'

1
— |
¥ i ral. B 10k
1 i Loy a

| Powa oft. Greund [PE) must ehwiyve ke connactad.
1.l
11t

= e
= 1388885888484
S| x

X2
[1a|m] 7] [anD

3
Al2 [ ADL

SC | +24V
All

+5V [ +10V |485+

DO1a|DO1b ENG
485- | GND |DC_In| | PORT

Fig. 8-8: Control circuit terminals

A CAUTION The frequency converter might be damaged!
Please make sure that the power supply of the frequency converter has been
switched off before plugging or unplugging the connector.

I

The terminal blocks provide wiring connection points only. Addition-
al measures by the user need to be taken to provide strain relief or
other types of cable restraints.
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Control terminals description

Digital inputs
Terminal Signal function Description Signal requirement
Multi-function . )
X1..X5 | . Inputs via opto-electric couplers:
digital inputs
Y5 See Group E1 24VDC,8mA/12VDC, 4 mA
. Pulse input Pulse input: Max. 50.0 kHz
(multiplex)
. Shared connection for isola-
sC Shared connection tion opto-electric couplers
+24V  |Power supply for COM is reference
L Max. output current: 100 mA
COM [digital inputs Isolated from GND
Analog inputs
Terminal Signal function Description Signal requirement
+10V  |Power supply for . Max. output current: 30 mA
) GND is reference
+5V  |analoginputs Max. output current: 10 mA

Analog voltage input 1/

Analog voltage / current in-

Voltage input range: 0/2...10V

nally

All
Analog currentinput 1 |puts are used as external fre- |Input impedance: 27 kQ
quency setting channels Resolution: 1/1,000
; To switch between voltage . )
A Analog voltage input 2/ and current or to set the input Current input range: 0/4...20 mA
Analog currentinput 2 |related functions, see Group |Inputimpedance: 250 Q
E1 Resolution: 1/1,000
GND  [Shared connection Isolated from COM -
Connected with grounding
@ Shielding connection  |terminals on heatsink inter- |-

60/419
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Digital outputs

Bosch Rexroth AG
Frequency Converter Wiring

Terminal Signal function Description Signal requirement
DO1a See £ Open collector output:
ee Grou
Open collector output or . p Max. 30 VDC, 50 mA
DO1b |pulse output COM is reference
Pulse output Max. frequency: 32.0 kHz
Ta Relay changeover contacts Rated capacity:
Tc ' i See Group £2 240 VACpS AyéO VDC, 3A
Tb  |Relay shared contact T ’
Analog outputs
Terminal Signal function Description Signal requirement
Voltage output: 0...10 V
Maximum load current for voltage out-
put: 5 mA
AO1 |Analogoutput See Group E2
Current output: 0...20 mA
Maximum load resistance for current
output: 500 O
GND  [Shared connection Isolated from COM |-
Modbus communication
Terminal Signal function Description Signal requirement
485+ |Positive differential signal
GND is reference -
485- |Negative differential signal I

External power supply

Terminal Signal function Description Signal requirement
i - |Rated capacity:
Auxiliary power supply External +24 V supply input for con pacity
DC_IN trol and panel boards 24V (-10...+15 %)
for control board (NOT used for digital inputs) 200 mA
GND  |Shared connection Isolated from COM -
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Digital input NPN / PNP wiring

@® @
_x1.%5___ » o Ix1.x5 »
L - + 5 1 "
SC **"K: ‘ T | SC **-K:
— G —
|—< +24 V +24 V
5COM ,COM
_x1.%5___ o x1.%5
S - — _Ji T - —
SC **"‘ T SC **-
— G —
M—o+24 V +24 V
—»COM 5sCOM

® NPN wiring with internal power supply
® NPN wiring with external power supply

Fig. 8-9: Digital input NPN / PNP wiring

PNP wiring with internal power supply
PNP wiring with external power supply

©e
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Digital output DO1a, DO1b load pull-up / pull-down wiring

)
w

+24 V
DO1a

E LS
i |'K_ DO1b
COM J

+24 V/
DO1 a,)—‘

EZK DO1b/

COMz¢

E:K potb)  L*

DO1a

Load

coMm

®  Load pull-up wiring with internal power
supply

®  Load pull-down wiring with internal
power supply

Load Load

®
®

Load pull-up wiring with external pow-
er supply

Load pull-down wiring with external
power supply

Fig. 8-10: Digital output DO1a, DO1b load pull-up / pull-down wiring
e For internal supply, ONLY USE terminal +24 V and NEVER USE terminal +10 V

or +5 V!

e For external supply, its reference ground MUST be connected to terminal

COM!
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Analog input terminals (Al1, Al2, EAI, +10 V, +5 V, Earth and GND)

Shielded cable Frequency converter

Potentiometer
VR (2 1 kQ)

Running through 2-3 E
windings for the same phase requency converter
PN

Ferrite magnetic ring

Fig. 8-11: Analog input terminals

= e The figure for Al2 and +5 V is similar to the figure above.

e Incorrect operation may occur due to interference on the analog
signal. In such cases, connect a ferrite magnetic ring at the input
side of the analog signal, as shown above.

e The above figure is also valid for analog input EAl on I/O card.

e When analog current input function is applied, the supply voltage
of analog input terminal can not exceed +5 V.

Relay output terminals

When relay output terminals are connected with inductive loads (relays, contac-
tors, solenoid valves, motors, etc.), following noise suppression circuits need to
be applied at the coils of the inductive loads, as close as possible to the induc-
tive loads, in order to reduce the electromagnetic interference generated from
inductive load action.
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RC
L] :o‘ | B }_‘ 0
220 VAC
Ta ® o
VDR

@ B o)

220 VAC
Ta ® o
D
bl
I
LN B o+
Tc 24 VDC
Ta O o-
Tb Shared terminal RC RC filtering
Tc  Normally closed contact VDR Varistor
Ta Normally open contact D Diode

Fig. 8-12: Noise suppression circuits for relay output terminals
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Notes on DC_IN terminal

Converter in running status: Converter stops with error 'UE-1' at AC power loss

Conditions

Description

DC_IN power is available

'UE-1' remains to be displayed on the panel

'Power loss restart mode' function does NOT work
Converter can NOT be started by any command source
Limited* Parameters can be viewed but can NOT be modified

DC_IN power is unavailable

Converter panel blackout after a short time

AC power resumes

Converter will remain in stop state, 'UE-1' can be reset
'Power loss restart mode' function works

Tab. 8-9: Power loss in running status

Converter in stopped status: 'P.oFF' will be displayed at AC power loss

Conditions

Description

DC_IN power is available

'P.oFF' remains to be displayed on the panel
Converter can NOT be started by any command source
Limited* Parameters can be viewed but can NOT be modified

DC_IN power is unavailable

Converter panel blackout after a short time

AC power resumes

Converter will remain in stop state, 'P.oFF' disappears automatically

Tab. 8-10: Power loss in stopped status
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Limited* Parameters

Bosch Rexroth AG
Frequency Converter Wiring

Code Name Code Name
b0.00 |Access authority setting E9.01 |Automatic error reset interval
E0.45 |Power loss restart mode E9.05 |Lasterrortype
E0.46 |Power loss restart delay E9.06 |Second last error type
E8.00 |Communication protocol E9.07 |Third last error type
E8.01 |Communication error detection time E9.10 |Output frequency at last error
E8.02 |Communication error protection mode [E9.11 |Setting frequency at last error
E8.10 |Modbus baud rate E9.12 |Outputcurrent at last error
E8.11 |Modbus data format E9.13 |Output voltage at last error
E8.12 |Modbus local address E9.14 |DC bus voltage at last error
E9.00 |Automatic error reset attempts E9.15 |Power module temperature at last error

Tab. 8-11: Limited parameters

IS8

Make sure that the voltage on DC_IN terminal is within 20...28 V, oth-
erwise error code 'EPS-' will be displayed.
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9 Electromagnetic Compatibility (EMC)

9.1 EMC Requirements
9.1.1 General Information

The electromagnetic compatibility (EMC) or electromagnetic interference (EMI)
includes the following requirements:

e Sufficient noise immunity of an electric installation or an electric device
against external electric, magnetic or electromagnetic interference via lines or
through air.

e Sufficiently low noise emission of electric, magnetic or electromagnetic noise
of an electric installation or an electric device to other surrounding devices
via lines or through air.

9.1.2 Noise Immunity in the Drive System

Basic structure for noise immunity

The figure below illustrates the interference for definition of noise immunity re-
quirements in the drive system.

enclosure port 1
drive system/machine enclosure port 2 LR

______________________________ i | application exam ples:
! cabinet'enclosure 1 parallel serial interface
| + : S

drive unit ) | single wire connection )
) ;| for operation ""'e_m"l
i ,———'—"'_'_'_/\‘H_'_“‘—--\ L i equipment
i ! 7 portfor process outside of

power port (mains connection) J ' measurement the machine
11 L ot Yoq control lines umit
7T i e e
— e =T
1 signal V.. el che—l
i interface A 0"’?” f‘h,r_":’m‘ |enclosure port &
q Frequency converter ] ur "II" irieal A
signal /| deviee = \
i o power s 3 )
h other interface inferface ) | application
i power - wEnal - 1 examples:
[ | device e = interface : PROFIBUS
| |_ enclosure port 3 | other i HMIor ModBus
i ot A S = | k
{ power interface | clectronicly control
e deviee | deviee
i e Lo, e T evice
= | LS
{ y | enclosure port 4
_ Motor S U
e, v enclosure port §
enclosure port 3 |
l Ji:ll'lh paint

Fig. 9-1: Noise immunity in the drive system
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Minimum immunity requirements for PDSs intended for use in the second envi-

ronment
Basic standard Performance
Port Phenomenon for test Level (acceptance
method criterion)
4kVCDor8kVAD
- ESD IEC61000-4-2 |. . . B
= if CD impossible
o 80...1000 MHz 10 V/m
2 Radio-frequency electromag- 1.4..2.0GHz3V/m
S netic field, amplitude modula-|IEC 61000-4-3 A
S lted 2.0...2.7 GHz 1V/m
80 % AM (1 kHz)
@ Fast transient-burst IEC61000-4-4 |2 kV/5 kHz B
s Surge 1.2/50 pis, 8/20 s IEC61000-4-5 |1kv? 2kv®P B
g Conducted radio-frequency |\ 61000-4. |O-1°-~80MHZ 10V A
a common mode 80 % AM (1 kHz)
w
_ S , 2kV/5 kHz
o= |Fasttransient-burst IEC 61000-4-4 . B
£ Capacitive clamp
a .S
. 1kV/5 kHz
¢ |Fast transient-burst IEC 61000-4-4 o B
_ 8 Capacitive clamp
© Y4—
&E  |Conducted radio-frequency 0.15..80MHz 10V
S E | common mode IEC61000-4-6 80 % AM (1 kH2) A
2 . 2 kV/5 kHz
& & , |Fasttransient-burst IEC 61000-4-4 - B
22o Capacitive clamp
S5E
© = 5 |Conducted radio-frequency 0.15..80MHz 10V
Laes IEC 61000-4-6 A
5 é § | common mode 80 % AM (1 kHz)

Tab. 9-1: Minimum immunity requirements for PDSs intended for use in the second environ-

ment

Evaluation criterion

Evaluation criterion Explanation (abbreviated form from EN 61800-3)
A Deviations within allowed range
B Automatic recovery after interference
C Switched off without automatic recovery. Device remains undamaged

Tab. 9-2: Evaluation criterion
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9.1.3 Noise Emission of the Drive System
Causes of noise emission

Controlled variable-speed drives contain converters containing snappy
semiconductors. The advantage of modifying the speed with high precision is
achieved by means of pulse width modulation of the converter voltage. This can
generate sinusoidal current with variable amplitude and frequency in the motor.

The steeper voltage rises, the higher clock rate and the resulting harmonics
cause unwanted but physically unavoidable emission of interference voltage and
interference fields (wide band interference). The interference mainly is
asymmetric interference against ground.

The propagation of this interference strongly depends on:
e configuration of the connected drives

e number of the connected drives

e conditions of mounting

e site of installation

e radiation conditions

e wiring and installation

If the interference gets from the device to the connected lines in unfiltered form,
these lines can radiate the interference into the air (antenna effect). This applies
to power lines, too.

Limit values for line-based disturbances

According to IEC EN 61800-3 or CISPR 11 (corresponds to EN 55011), the limit
values in the table below are distinguished. For this documentation both
standards are combined in the limit value classes A2.1 to B1.
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; Curves of limit
éli%(/)g'\g CISPR 11 Explanation d o'g::::: nt value
characteristic
One of the following 3 requirements
must have been fulfilled:
e Mains connection current > 400 A,
IT mains or required dynamic drive
Category C4 None behavjor not reached by means of None _
2" environment EMC filter.
o Adjust limit values to use and
operation on site.
e User has to carry out and provide
evidence of EMC planning.
Class A;  |Limitvalue in industrial areas to be
Category C3 " |complied with for applications A21 11
2nd anvironment Ig“i“p 2A operated at supply mains with ‘ 1.2
>100 nominal current > 100 A
ClassA;  |Limitvalue in industrial areas to be
Category C3 " |complied with for applications A2.9 21
2nd anvironment lg“i“p 2A operated at supply mains with ‘ 2.9
<100 nominal current < 100 A
Limit value in residential area or at
Category C2 ClassA;  |facilities at low-voltage mains AL 31
1stenvironment | group1  |supplying buildings in residential 3.2
areas to be complied with
Category C1 ClassB;  |Limit value in residential areas to be B1 4.1
1stenvironment group 1 complied with 4.2

Tab. 9-3: Limit values for line-based disturbances
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VFC x610 Series

dBpVv
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S TN O = 8 I
LTI E T T TR TR PR T AT IR R
RTINS SN U I B 5
40 o 8 NONCIIN WO SO T —
20 bbb

0 : : A i : : o i :
0,15 1,0 10,0 30,0
MHz

1.1 C3 2" environment, QP, | > 100 A (class
A, group 2, 1 > 100 A)

1.2 C3 2" environment, AV, | > 100 A (class
A, group 2, 1> 100 A)

2.1 C3 2" environment, QP, | < 100 A (class
A, group 2,1 <100 A)

2.2 C3 2" environment, AV, | < 100 A (class
A, group 2,1 <100 A)

3.1 C2 1st environment, QP (1%t environment,
even if source of interference in 2"
environment) (class A, group 1)

3.2 C2 1st environment, AV (15t environment,
even if source of interference in 2
environment) (class A, group 1)

4.1 C1 1st environment, QP (1%t environment,
even if source of interference in 2nd
environment) (class B, group 1)

4.2 C1 1st environment, AV (15t environment,
even if source of interference in 2@
environment) (class B, group 1)

Fig. 9-2: Limit values for line-based disturbances (IEC 61800-3); limit characteristic through

frequency range

IS .

Limit value for 1t environment is also relevant, if source of

interference of 2" environment affects 1t environment
e Designations “class” and “group” according to CISPR 11

e QP: measuring method quasi peak measurement

e AV: measuring method arithmetic averaging
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Second Environment, Industrial Area

Facilities not directly connected to a low-voltage mains to supply buildings in
residential areas.

If the limit values in an industrial area separated from public supply by a
transformer station only have to be complied with at the property boundary or
in the neighboring low-voltage mains, the filter might not be necessary. In the
vicinity such as measuring sensors, measuring lines or measuring devices, it is
normally required to use the interference suppression filter.

Increasing the noise immunity of a sensitive device can often be the
economically better solution compared to measures of interference suppression
at the drive system of installation.

First Environment

Environment containing residential areas and facilities directly connected,
without interstage transformer, to a low-voltage mains supplying buildings in
residential areas.

Medium-sized manufacturing plants and industrial establishments can be
connected to the public low-voltage mains together with residential buildings. In
this case there is a high risk for radio and television reception if there are not
any measures for radio interference suppression taken. Therefore, the indicated
measures are generally recommended.

Nominal Current of Supply Mains

The nominal current of the supply mains (> 100 A or < 100 A) is specified by the
local power supply company at the connection point of the mains. For industrial
companies, for example, such connection points are the interconnecting stations
from the power supply company.

Since it is impossible to obtain the lower limit values for residential areas with
all applications by means of usual measures (like in the case of large and
electrically not closed installations, longer motor cables or a large number of
drives), the following note included in EN 61800-3 has to be observed.

l]g: According to EN 61800-3, components of VFC x610 drive system are
products of category C3: with external EMC filter.

VFC x610 frequency converter with external EMC filter is applicable
to industrial environment (category C3).

See the following chapters for the limit classes (as per categories C1, C2, C3,
C4 according to EN 61800-3) which can be reached for Bosch Rexroth
Frequency Converter VFC x610.
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9.2 Ensuring the EMC Requirements
Standards and Laws

On the European level there are the EU Directives. In the EU states these Direc-
tives are transformed into laws valid on a national level. The relevant directive
for EMC is EU Directive 2004/108/EC which was transformed on the national
level in Germany into the law EMVG (“Law concerning electromagnetic compati-
bility of devices”) of 2008-02-26.

EMC Properties of Components

Drive and control components by Rexroth are designed and built, in accordance
with the present state-of-the-art of standardization, according to legal regula-
tions of the EU Directive EMC 2004/108/EC and the German law.

The compliance with EMC standards was tested by means of a typical arrange-
ment with a test setup conforming to standard with the indicated external EMC
filter.

e Category C3 requirements according to product standard EN 61800-3 have
been complied with for VFC x610 with an external EMC filter.

e Minimum immunity requirements in the second environment according to
product standard EN 61800-3 have been complied with for VFC x610 with an
external EMC filter.

Applicability for End Product

Measurements of the drive system with an arrangement typical for the system
are not in all cases applicable to the status in a machine or installation. Noise
immunity and noise emission strongly depend on:

e configuration of the connected drives
e number of the connected drives

e conditions of mounting

e site of installation

e radiation conditions

e wiring and installation

In addition, the required measures depend on the requirements of electric safe-
ty technology and economic efficiency in the application.

In order to prevent interference as far as possible, please read through and fol-
low the detailed descriptions regarding on mounting and installation in this doc-
umentation.

Cases to Distinguish for Declaration of EMC Conformity

For validity of the harmonized standards, we distinguish the following cases:
e Case 1: Delivery of the drive system.

According to the regulations, VFC x610 drive system is complied with product
standard EN 61800-3 C3 (with external EMC filters). The drive system is listed
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in the declaration of EMC conformity. This fulfills the legal requirements ac-
cording to EMC directive.

e Case 2: Acceptance test of a machine or installation with the installed drive
systems.

The product standard for the respective type of machine/installation, if exist-
ing, applies to the acceptance test of the machine or installation. In the last
years, some new product standards were created at present.

These new product standards contain references to the product standard
EN 61800-3 for drives or specify higher-level requirements demanding increased
filter and installation efforts. When the machine manufacturer wants to put the
machine/installation into circulation, the product standard relevant to his ma-
chine/ installation has to be complied with for his end product “machine/instal-
lation”. The authorities and test laboratories responsible for EMC normally refer
to this product standard.

This documentation specifies the EMC properties which can be achieved, in a
machine or installation, with a drive system consisting of the standard compo-
nents.

It also specifies the conditions under which the indicated EMC properties can
be achieved.
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9.3 EMC Measures for Design and Installation

9.3.1 Rules for Design of Installations with Drive Controllers in Compli-
ance with EMC

The following rules are the basics for designing and installing drives in compli-
ance with EMC:

Mains Filter

Correctly use a mains filter recommended by Rexroth for radio interference sup-
pression in the mains supply of the drive system.

For drive systems with 1P 200 VAC Frequency Converter VFC x610, it is recom-
mended to install surge protection devices before the external filter.

Control Cabinet Grounding

Connect all metal parts of the cabinet with one another over the largest possible
surface area to establish a good electric connection. This, too applies to the
mounting of the external mains filter. If required, use serrated washers which
cut through the paint surface. Connect the cabinet door to the control cabinet
using the shortest possible grounding straps.

Line Routing

Avoid coupling routes between lines with high potential of noise and noise-free
lines; therefore, signal, mains and motor lines and power cables have to be rout-
ed separately from another. Minimum distance: 10 cm. Provide separating
sheets between power and signal lines. Ground separating sheets several times.

The lines with high potential of noise include:

e Lines at the mains connection (incl. synchronization connection)
e Lines at the motor connection

e Lines at the DC-bus connection

Generally, interference injections are reduced by routing cables close to groun-
ded sheet steel plates. For this reason, cables and wires should not be routed
freely in the cabinet, but close to the cabinet housing or mounting panels. Sepa-
rate the incoming and outgoing cables of the radio interference suppression fil-
ter.

Interference Suppression Elements

Provide the following components in the control cabinet with interference sup-
pression combinations:

e Contactors

e Relays

e Solenoid valves

e Electromechanical operating hours counters
Connect these combinations directly at each coil.
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Twisted Wires

Twist unshielded wires belonging to the same circuit (feeder and return cable)
or keep the surface between feeder and return cable as small as possible. Wires
that are not used have to be grounded at both ends.

Lines of Measuring Systems

Lines of measuring systems must be shielded. Connect the shield to ground at
both ends and over the largest possible surface area. The shield may not be in-
terrupted, e.g. using intermediate terminals.

Digital Signal Lines

Ground the shields of digital signal lines at both ends (transmitter and receiver)
over the largest possible surface area and with low impedance. This avoids low
frequency interference current (in the mains frequency range) on the shield.

Analog Signal Lines

Ground the shields of analog signal lines at one end (transmitter or receiver)
over the largest possible surface area and with lower impedance. This avoids
low frequency interference current (in the mains frequency range) on the shield.

Connection of Mains Choke

Keep connection lines of the mains choke at the drive controller as short as pos-
sible and twist them.

Installation of Motor Power Cable

e Use shielded motor power cable or run motor power cables in a shielded duct
e Use the shortest possible motor power cable

e Ground shield of motor power cable at both ends over the largest possible
surface area to establish a good electric connection

e It is recommended to run motor lines in shielded form inside the control cabi-
net

e Do not use any steel-shielded lines

e The shield of the motor power cable must not be interrupted by mounted
components, such as output chokes, sine filter or motor filters
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9.3.2 EMC-optimal Installation in Facility and Control Cabinet
General Information

For EMC-optimal installation, a special separation of the interference-free area
(mains connection) and the interference-susceptible area (drive components) is
recommended, as shown in the figures below.

[@ e For EMC-optimal installation in the control cabinet, use a separate
control cabinet panel for the drive components.

e Frequency converters need to be mounted in metal cabinet and
connected to power supply with grounding.

e For motor cables used in the EMC test of the frequency convert-
ers, see chapter 6.2.3 "Maximum Length of Motor Cables" on
page 32.

e For the end application system with frequency converters, the
conformity of EMC directions needs to be confirmed.

Division into Areas (zones)

Exemplary arrangements in the control cabinet: See chapter 9.3.3 "Control Cab-
inet Mounting according to Interference Areas — Exemplary Arrangements" on
page 80.

We distinguish three areas:
1. Interference-free area of control cabinet (area A):

e Supply feeder, input terminals, fuse, main switch, mains side of mains
filter for drives and corresponding connecting lines

e All components that are not electrically connected with the drive system
2. Interference-susceptible area (area B):

e Mains connections between drive system and mains filter for drives,
mains contactor

e Interface lines of drive controller
3. Strongly interference-susceptible area (area C):
e Motor power cables including single cores

Never run lines of one of these areas in parallel with lines of another area so
that there is not any unwanted interference injection from one area to the other
and that the filter is jumped with regard to high frequency. Use the shortest pos-
sible connecting lines.

Recommendation for complex systems: Install drive components in one cabinet
and the control units in a second, separate cabinet.

Badly grounded control cabinet doors act as antennas. Therefore, connect the
control cabinet doors to the cabinet on top, in the middle and on the bottom via
short equipment grounding conductors with a cross section of at least 6 mm?2 or,
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even better, via grounding straps with the same cross section. Make sure con-
nection points have good contact.
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9.3.3 Control Cabinet Mounting according to Interference Areas — Ex-

emplary Arrangements
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Fig. 9-3: Control cabinet mounting according to interference areas — exemplary arrange-
ments
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9.3.4 Design and Installation in Area A — Interference-free Area of Con-
trol Cabinet

Arrangement of the Components in the Control Cabinet

Comply with a distance of at least 200 mm (distance d1 in the figure):

e Between components and electric elements (switches, pushbuttons, fuses,
terminal connectors) in the interference-free area A and the components in
the two other areas B and C

Comply with a distance of at least 400 mm (distance d4 in the figure):

e Between magnetic components (such as transformers, mains chokes and DC-
bus chokes that are directly connected to the power connections of the drive
system) and the interference-free components and lines between mains and
filter including the mains filter in area A

If these distances are not kept, the magnetic leakage fields are injected to the
interference-free components and lines connected to the mains and the limit val-
ues at the mains connection are exceeded in spite of the installed filter.

Cable Routing of the Interference-free Lines to the Mains Connection

Comply with a distance of at least 200 mm (distance d1 and d3 in the figure):

e Between supply feeder or lines between filter and exit point from the control
cabinet in area A and the lines in area B and C

If this is impossible, there are two alternatives:

1. Install lines in shielded form and connect the shield at several points (at
least at the beginning and at the end of the line) to the mounting plate or
the control cabinet housing over a large surface area.

2. Separate lines from the other interference-susceptible lines in areas B and
C by means of a grounded distance plate vertically attached to the mount-
ing plate.

Install the shortest possible lines within the control cabinet and install them di-
rectly on the grounded metal surface of the mounting plate or of the control
cabinet housing.

Mains supply lines from areas B and C must not be connected to the mains with-
out a filter.

l]@’ In case you do not observe the information on cable routing given in
this section, the effect of the mains filter is totally or partly neutral-
ized. This will cause the noise level of the interference emission to
be higher within the range of 150 kHz to 40 MHz and the limit values
at the connection points of the machine or installation will thereby
be exceeded.

DOK-RCONO4-VFC-X610***-ITO8-EN-P 81/419



Bosch Rexroth AG VFC x610 Series
Electromagnetic Compatibility (EMC)

Routing and Connecting a Neutral Conductor (N)

If a neutral conductor is used together with a three-phase connection, it must
not be installed unfiltered in areas B and C, in order to keep interference off the
mains.

Motor Blower at Mains Filter

Single-phase or three-phase supply lines of motor blowers, that are usually rout-
ed in parallel with motor power cables or interference-susceptible lines, must be
filtered:

e In frequency converter with only infeeding supply units, via the available three
phase filter of the frequency converter

When switching power off, make sure the blower is not switched off.

Loads at Mains Filter of frequency converter

e Only operate allowed loads at the mains filter of the frequency converter!
Shielding Mains Supply Lines in Control Cabinet

If there is a high degree of interference injection to the mains supply line within
the control cabinet, although you have observed the above instructions (to be
found out by EMC measurement according to standard), proceed as follows:

e Only use shielded lines in area A

e Connect shields to the mounting plate at the beginning and the end of the
line by means of clips

The same procedure may be required for long cables of more than 2 m between
the point of power supply connection of the control cabinet and the filter within
the control cabinet.

Mains Filters for AC Drives

Ideally, mount the external mains filter on the parting line between area A and B.
Make sure the ground connection between filter housing and housing of the
drive controllers has good electrically conductive properties.

If single-phase loads are connected on the load side of the external filter, their
current may be a maximum of 10 % of the three-phase operating current. A high-
ly imbalanced load of the external filter would deteriorate its interference sup-
pression capacity.

If the mains voltage is higher than 480 V, connect the external filter to the out-
put side of the transformer instead of the supply side of the transformer.
Grounding

In the case of bad ground connections in the installation, the distance between
the lines to the grounding points E1, E2 in area A and the other grounding points
of the frequency converter should be at least d4 = 400 mm, in order to minimize
interference injection from ground and ground cables to the power input lines.

See also "Division into Areas (zones)" on page 78.
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Point of Connection for Environment Grounding Conductor at Machine, Installa-
tion, Control Cabinet

The equipment grounding conductor of the power cable of the machine, installa-
tion or control cabinet has to be permanently connected at point PE and have a
cross section of at least 10 mm? or to be complemented by a second equipment
grounding conductor via separate terminal connectors (according to
EN 61800-5-1: 2007, section 4.3.5.4). If the cross section of the outer conductor
is bigger, the cross section of the equipment grounding conductor must be ac-
cordingly bigger.

9.3.5 Design and Installation in Area B — Interference-susceptible Area
of Control Cabinet

Arranging Components and Lines

Modules, components and lines in area B should be placed at a distance of at
least d1 = 200 mm from modules and lines in area A.

Alternative: Shield modules, components and lines in area B by distance plates
mounted vertically on the mounting plate from modules and lines in area A or
use shield lines.

Only connect control voltage connections in the frequency converter to the
mains via a mains filter. See "Division into Areas (zones)" on page 78.

Install the shortest possible lines between drive controller and filter.
Control Voltage or Auxiliary Voltage Connection

Only in exceptional cases should you connect power supply unit and fusing for
the control voltage connection to phase and neutral conductor. In this case,
mount and install these components in area A far away from area B and C of the
frequency converter.

Run the connection between control voltage connection of the frequency con-
verter and power supply unit used through area B over the shortest distance.

Line Routing

Run the lines along grounded metal surfaces, in order to minimize radiation of
interference fields to area A (transmitting antenna effect).
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9.3.6 Design and Installation in Area C — Strongly Interference-suscepti-
ble Area of Control Cabinet

Area C mainly concerns the motor power cables, especially at the connection
point of the drive controller.

Influence of the Motor Power Cable

The longer the motor cable, the greater its leakage capacitors. To comply with a
certain EMC limit value, the allowed leakage capacitance of he mains filter is
limited.

e Run the shortest possible motor power cables.
Routing the Motor Power Cables and Motor Encoder Cables

Route the motor power cables and motor encoder cables along grounded metal
surfaces, both inside the control cabinet and outside of it, in order to minimize
radiation of interference fields. If possible, route the motor power cables and
motor encoder cables in metal-grounded cable ducts.

Route the motor power cables and motor encoder cables

e with a distance of at least d5 = 100 mm to inference-free lines, as well as to
signal cables and signal lines

(alternatively separated by a grounded distance plate)
e in separate cable ducts, if possible

Routing the Motor Power Cables and Mains Connection Lines

For frequency converters (drive controllers with individual mains connection),
route motor power cables and (unfiltered) mains connection lines in parallel for
a maximum distance of 300 mm. After that distance, route motor power cables
and power supply cables in opposite directions and preferably in separate cable
ducts.

Ideally, the outlet of the motor power cables at the control cabinet should be
provided in a distance of at least d3 = 200 mm from the (filtered) power supply
cable.
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9.3.7 Ground Connections
Housing and Mounting Plate

By means of appropriate ground connections, it is possible to avoid the emis-
sion of interference, because interference is discharged to ground on the short-
est possible way.

Ground connections of the metal housings of EMC-critical components (such as
filters, devices of the frequency converter, connection points of the cable
shields, devices with microprocessor and switching power supply units) have to
be well contacted over a large surface area. This also applies to all screw con-
nections between mounting plate and control cabinet wall and to the mounting
of a ground bus to the mounting plate. The best solution is to use a zinc-coated
mounting plate. Compared to a lacquered plate, the connections in this area
have a good long-time stability.

Connection Elements

For lacquered mounting plates, always use screw connections with tooth lock
washers and zinc-coated, tinned screws as connection elements. At the connec-
tion points, remove the lacquer so that there is safe electric contact over a large
surface area. You achieve contact over a large surface area by means of bare
connection surfaces or several connection screws. For screw connections, you
can establish the contact to lacquered surfaces by using tooth lock washers.

Metal Surfaces

Always use connection elements (screws, nuts, plain washers) with good elec-
troconductive surface.

Bare zinc-coated or tinned metal surfaces have good electroconductive proper-
ties.

Anodized, yellow chromatized, black gunmetal finish or lacquered metal surfa-
ces have bad electroconductive properties.

Ground Wires and Shield Connections

For connecting ground wires and shield connections, it is not the cross section
but the size of contact surface that is important, as the high-frequency interfer-
ence current mainly flow on the surface of the conductor.
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9.3.8 Installing Signal Lines and Signal Cables
Line Routing

The following measures are recommend:

e Route signal and control lines separately from the power cables with a mini-
mum distance of d5 = 100 mm (see "Division into Areas (zones)" on page 78)
or with a grounded separating sheet. The optimum way is to route them in
separate cable ducts. If possible, lead signal lines into the control cabinet at
one point only.

e If signal lines are crossing power cables, route them in an angle of 90° in or-
der to avoid interference injection.

e Ground spare cables, that are not used and have been connected, at least at
both ends so that they do not have any antenna effect.

e Avoid unnecessary line lengths.

e Run cables as close as possible to grounded metal surfaces (reference poten-
tial). The ideal solution are closed, grounded cable ducts or metal pipes
which, however, is only obligatory for high requirements (sensitive instrument
leads).

e Avoid suspended lines or lines routed along synthetic carries, because they
are functioning like reception antennas (noise immunity) and like transmitting
antennas (emission of interference). Exceptional cases are flexible cable
tracks over short distances of a maximum of 5 m.

Shielding

Connect the cable shield immediately at the devices in the shortest and most di-
rect possible way and over the largest possible surface area.

Connect the shield of analog signal lines at one end over a large surface area,
normally in the control cabinet at the analog device. Make sure the connection
to ground/housing is short and over a large surface area.

Connect the shield of digital signal lines at both ends over a large surface area
and in short form. In the case of potential differences between beginning and
end of the line, run an additional bonding conductor in parallel. This prevents
compensating current from flowing via the shield. The guide value for the cross
section is 10 mm?2.

You absolutely have to equip separate connections with connectors with groun-
ded metal housing.

In the case of non-shielded lines belongs to the same circuit, twist feeder and
return cable.
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9.3.9 General Measures of Radio Interference Suppression for Relays,
Contactors, Switches, Chokes and Inductive Loads

If, in conjunction with electronic devices and components, inductive loads, such
as chokes, contactors, relays are switched by contacts or semiconductors, ap-
propriate interference suppression has to be provided for them:

e By arranging free-wheeling diodes in the case of d.c. operation

e In the case of a.c. operation, by arranging usual RC interference suppression
elements depending on the contactor type, immediately at the inductance

Only the interference suppression element arranged immediately at the induc-
tance does serve this purpose. Otherwise, the emitted noise level is too high
which can affect the function of the electronic system and of the drive.

If possible, mechanical switches and contacts should only be realized as snap
contacts. Contact pressure and contact material must be suited for the corre-
sponding switching current.

Slow-action contacts should be replaced by snap switches or by solid-state
switches, because slow-action contacts strongly bounce and are in an undefined
switching status for a long time which emits electromagnetic waves in the case
of inductive loads. These waves are an especially critical aspect in the case of
manometric or temperature switches.
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10 Operating Panel and Dust Cover
10.1 LED Panel

The LED panel is removable and composed of two areas: display and buttons.
The display shows mode settings and operating state of the frequency converter.
The buttons allow users to program the frequency converter.

Display
Display value of monitored parameters in monitoring mode

Display function groups/function codes and parameter value in editing mode
Display error codes in error mode

Set
Enter into sub-menu
Confirm set parameters

Potentiometer
Set running frequency

Function
Switch between menu
and monitoring display

iy 3
Return to upper level menu anc @ @ O

Reset wamings :
Run FWD REV

Run / FWD f REV indicator

Run Stap
Run the converter T

Increase button

Stop Increase function group numberffunction code number/parameter value

Stop the converter Decrease button
and reset errors Decrease function group number/function code number/parameter value

Fig. 10-1: LED panel

10.2 LED Display

Fig. 10-2: LED display
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10.3 Dust Cover

Run/FWD/REV indicator

vy
0
Run FWD REV

O Warning indicator
Power

Power supply indicator

Fig. 10-3: Dust cover

[@3 Frequency Converter VFC x610 are available with Dust Cover instead
of LED Panel on demand. To operate frequency converters with Dust
Cover,

e Order an LED Panel additionally, and then set the frequency con-
verter with chapter 12.1.3 "Parameter Copy" on page 104.
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10.4 LED Indicator

VFC x610 Series

Mode Run FWD REV Power®

Power off Off Off Off Off

Ready Off Green/Off  Off /Green  Red

Run (FWD) Green Green Off Red

Run (REV) Green Off Green Red

Run pending Blinks in green

DC-braking at start (Short green Green/Off  Off/Green  Red

Direction change dead time long dark)

Deceleration stop phase Blinks in green

DC-brakingat stop (Short dark Green/Off  Off /Green  Red

long green)

Blinks in red

Warning with FWD Green Green off (Short dark
long red)
Blinks in red

Warning with REV Green off Green (Short dark
long red)
Blinks in red

Warning at stop Off Green/Off  Off /Green  (Short dark
long red)
Blinks in red

Error Off Green/Off  Off /Green  (Shortred
long dark)

Tab. 10-1: LED indicator status

= e ©: Available on dust cover or when neither the LED panel nor the

dust cover is installed.

e The frequency converter stops if FWD and REV commands are ac-
tive at the same time.
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10.5 Operating Descriptions

(Loop)
Parameter = = = = s =
oo L0 kel €2 Feyl E0 Kyl B9 ke el U0 Feal 90 |
[Set]) | (Eane] | |Ofune]  [Se] [Fane] [Ser]) [[unc]
T =l 1 I—___' 1 r zd 1 T -t 1
| SBame as | | Same as | | Same as | | Same as |
e | group bo i i_ roup b0 E | group b0 | | group b0 |
1 = L 1 | ]
) v (Loop)
Function |_E_, _______ = _ ____ » (]
code 0020 021 | 77T T [ b0.10_|
r =0 i i 4 [ T [==]
B S]] | ]
1 1 - _'_' .
= | = | Somes
1 1 L a
1 1 !
Parameter
value
Fig. 10-4: Operating mode
Press Fress Press Press Fress Press Press Press
| 50.00 |Func| .00 lFuncl 1o | A | E0 |Set| £0.00 |4 | E0.07 |Sat[ 50.00 | v | 30.00 lSst
Status monitoring
(Actual output frequency)

Fig. 10-5: Operating example
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10.6 Fast Access to Parameters with Button Combinations

VFC x610 provides fast access to parameters within a parameter group with
'<Func> + <A>' or '<Func> + <¥>' combinations. This function is only valid for the
tens digit of the function code index 'oo.xo'.

e Pressing '<Func> + <A>' once: '00.x2' is changed to '00.x+1'
e Pressing '<Func> + <¥>' once: '00.x0' is changed to '00.x-10"'

Example: The frequency converter is now displaying 'EQ.07' after setting with
<Func>, <Set>, <a> and <V> buttons.

If 'EQ.17' needs to be displayed based on 'E0.07', <A> button has to be pressed
for 10 times in the traditional way as described in the above figure. However,
with button combination function, it is only necessary to press '<Func> + <A>'
buttons once.

ng; e The parameter fast access function is only available when [b0.00]
=0, 1, or 2, unavailable with parameters in groups '-PF-' or '-EP-'

e Press <Func> button and do not release it until <A> or <¥> button
has been pressed.

e Press <A> or <¥> button within 2 s if <Func> button is pressed.

e If the index of parameters is not continuous in a specific parame-
ter group, the adjacent parameter will be accessed. For example,
the display of 'EQ.01' should be changed to 'EQ.11' with '<Func> +
<A>' button function. However, parameter E0.11 is unavailable in
group E. While the adjacent parameter is E0.15. In this case,
'EQ0.15' is accessed and displayed.
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10.7 Digit Shifting Function for Modification of Parameter Values

VFC x610 also provides the digit shifting function for modification of parameter
values. To activate this function, press '<Func> + <A>' or '<Func> + <¥>' once
when the frequency converter is displaying a certain parameter value. After this
action, the unit digit of the value blinks.

To select the digit for modification, press the following button combinations.
e Pressing '<Func> + <A>' once: the blinking digit is shifted one digit leftwards.

e Pressing '<Func> + <V¥>' once: the blinking digit is shifted one digit right-
wards.

Example: [E0.07] = 35.40. The frequency is now displaying '35.40'.

If the value '35.40' needs to be modified to be 15.40, execute the following
steps.

e Step 1: Pressing '<Func> + <A>' or '<Func> + <V¥>' once to activate the digit
function. '35.40' is displayed with the unit digit '5' blinking.

e Step 2: Pressing '<Func> + <A>' again to shift the blinking digit leftwards.
'35.40' is displayed with tens digit '3' blinking.

e Step 3: Pressing <¥> twice to change the tens digit '3' to be '1'. '15.40' is dis-
played with tens digit '1' blinking.

e Step 4: Pressing <Set> to save the modified parameter value '15.40'. The dis-
play returns back to an upper menu level to show the next parameter with
'E0.08' displayed.

= e The digit shifting function is only available for parameters with
values and unavailable for parameter with options.

e Press <Func> button and do not release it until <A> or <¥> button
has been pressed.

e Press <A> or <V¥> button within 2 s if <Func> button is pressed.

e Press <Func> button over 2 s without pressing any other button to
cancel the uncompleted setting with button combinations.
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10.8 LCD Panel

10.8.1 LCD Panel Introduction

(8) (9 (10 (1)

(7)

)

(2)

(3)

(6) (5) 4

Fig. 10-6: LCD panel appearance

(1) Navigation button
1. Scroll between parameter and group code
2. Set the parameter value
(2) Loc / Rem button: Switch between "Remote" & "Local".

(8) Func button: Enter the parameter group screen and go back to previous

screens.
(4) Stop button: Stop the frequency converter.
(5) Run button: Start the frequency converter.
(6) Text area: Used for displaying:

1. Parameter monitoring screen
Parameter group / Parameter code
Parameter name
Parameter value and unit

ok wn

information message screen

Other screens: Error / Warning display screen, welcome screen, customer

(7) Run / Stop status: It displays information regarding run / stop and forward /
reverse state of the frequency converter. Details are shown in the table below.
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Frequency converter status Details

M- Blinking
e Runningat 0 Hz (set RefDir: FWD) 4. Invisible
I Invisible
M- Invisible
e Runningat 0 Hz (set RefDir: REV) 44 Blinking
I Invisible
. M- Invisible

° Flg?rc:]lliieEnVC)y converter in RUN state (set Re- « Shown sold, not blinking
I Invisible

M- Shown solid, not blinking

e Frequency converter in RUN state (set Re- € Invisi
fDir: FWD) : Invisible

B Invisible

Tab. 10-2: Frequency converter status

(8) Error / Warning information: Error / Warning code will be displayed in this
sector. Please refer to chapter 13 "Diagnosis" on page 250 for details.

(9) Permanent monitoring: By default, its display as "Actual output frequency" is
set by parameter U2.09. Value and unit of parameter will be displayed.

(10) Re / Lo: Re stands for 'Remote' and Lo for 'Local'. Its display is set via Loc /
Rem button or parameter U2.03.

(11) Panel Locked / Unlocked: Panel can be locked by the following ways:
e Setting [U2.02] to '1", or

e Pressing Func button with Loc button for longer than 3 s.

Panel can be unlocked by the following ways:

e Setting [U2.02] to '0' (only in communication mode), or

e Pressing Func button with Loc button for longer than 3 s.

10.8.2 Operating Example

Please follow the steps below to set parameter [b0.10] to '1: Restore to default
settings' through LCD panel.

1. Press Func button.

2. Rotate Navigation button to select parameter group bO.

3. Press Navigation button and rotate it to select parameter b0.10.
4

. Press Navigation button and rotate it to select parameter value '1: Restore
to default settings'.

5. Press Navigation button to finish setting.
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11 Quick Start
11.1 Checklist before Quick Start

11.1.1 Step 1: Check application conditions

Rated ambient temperature -10...40°C

Derating / ambient temperature 1.5%/1°C(40...50°C)

Rated storage temperature -20...60°C

Rated altitude <1,000m

Derating / altitude 1%/100m (1,000...4,000 m)

Mounting mode (Wall mounting) Wall mounting, DIN rail mounting

Tab. 11-1: Application conditions checklist
See also in chapter 6.1.9 "Conditions" on page 23.

11.1.2 Step 2: Check mounting conditions

Converter mounting direction Vertical
Minimum top space iop = 125 mm
Minimum bottom space dpot = 125 mm

One converter is arranged above another
Mounting screws

Air guide available is required in between
4 xM6, no loose screws

Tab. 11-2: Mounting conditions checklist
See also in chapter 7.1 "Installation Conditions" on page 33.

11.1.3 Step 3: Check the wiring

Mains connection

Motor connection

Grounding

Shielding

Power cables

Control terminals connection
Control cables

EMC

Switches
Load

Tab. 11-3: Wiring checklist

96/419

Connect L1, L2, (L3) of converter to mains accordingly
Connect U, V, W of converter to motor accordingly

Must be securely connected

Must be securely connected

Must observe chapter 8.2.1 "Power Cables" on page 46
Must be securely connected

Must observe chapter 8.2.2 "Control Cables" on page 51

Must observe chapter 9 "Electromagnetic Compatibility
(EMC)" on page 68

Must be switched off
Must be disconnected
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11.2 Quick Start Parameters
Code Name Setting range Default ~ Min. Attri.
C0.05 Carrier frequency DOM DOM 1 Run
C1.05 Motor rated power 0.1...1,000.0 kW DOM 0.1 Stop
C1.06 Motor rated voltage 0...480V DOM 1 Stop
C1.07 Motor rated current 0.01...655.00A DOM 0.01 Stop
C1.08 Motor rated frequency 5.00...400.00 Hz 50.00 0.01 Stop
C1.09 Motor rated speed 1...60,000 rpm DOM 1 Stop
0: Linear
C2.00 V/fcurve mode 1: Square 0 = Stop
2: User-defined
E0.00 First frequency setting source 0...21 0 - Stop
E0.01 First run command source 0...2 0 = Stop
E0.07 Digital setting frequency 0.00...[E0.09] Hz 50.00 0.01 Run
E0.08 Maximum output frequency  50.00...400.00 Hz 50.00 0.01 Stop
E0.09 Output frequency highlimit ~ [E0.10]...[E0.08] Hz 50.00 0.01 Run
E0.10 Output frequency low limit  0.00...[E0.09] Hz 0.00 0.01 Run
0: Forward / Reverse
o 1: Forward only
E0.17 Direction control 0 - Stop
2: Reverse only
3: Swap default direction
i i 0: Linear mode
£0.25 éﬁf\?genzegéi%n | deceleration e 0 _ Stop
E0.26 Acceleration time 0.1...6,000.0s DOM 0.1 Run
E0.27 Deceleration time 0.1...6,000.0s DOM 0.1 Run
0: Start directly
1: DC-braking before start
E0.35 Start mode 2: Start with speed capture 0 - Stop
3: Automatic start / stop ac-
cording to setting frequency
0: Decelerating stop
E0.50 Stop mode 1: Freewheeling stop 1 0 = Stop

Tab. 11-4: Quick start parameters
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11.3 Control the Motor

A WARNING

Ensure the enclosure is in place before the device is powered on. Wait for at
least 5 minutes after powering off to allow the DC capacitor being discharged,
and do not remove the cover during this period!

Step  Operation Description
Rotate the potentiometer counterclockwise -
1 (leftwards) to the greatest extent Output frequency settingis 0.00

2 Press <Run> button Control command active, 0.00 is displayed

Rotate the potentiometer clockwise (right-
wards) slowly till 5.00 is displayed

Observe the running status: Recommended operation:

3 If the motor runs in the correct direction Stop the motor immediately by switching off
the power if any abnormality occurs

Restart commissioning only after error cau-
ses have been removed

The motor starts to run

If the motor runs steadily
If there is any abnormal noise or problem

4 Rotate the potentiometer clockwise The motor accelerates

5 Rotate the potentiometer counterclockwise ~ The motor decelerates

6 Press <Stop> button Stop command activated, the motor stops
7 Check parameters without load Settings according to actual applications
8 Check parameters with load Settings according to actual applications

Tab. 11-5: Motor controlling procedure

e After powering on, VFC x610 will generate output if pressing down the <Run>
button (or 'Control by terminals' is activated).

e By default, VFC x610 is set as:

— The frequency converter is started or stopped by the operating panel.

— The output frequency is set by the potentiometer on the operating panel.
e After powering on, please confirm:

— The setting frequency is displayed (no error display).

— The monitoring parameter is consistent with the actual situations.

e By default, Output frequency in run status and Setting frequency in stop sta-
tus are displayed as the monitoring parameters, which can be changed to oth-
er parameters with parameters U1.00 and U1.10. The default settings are
based on standard applications with standard motors.

ng’ For frequency converters with dust cover, it is recommended to in-
stall an LED panel to perform the above operations.
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11.4 Motor Parameters Auto-Tuning

For SVC control and applications with higher requirement to control accuracy in
V/f control, motor parameter auto-tuning is necessary. Two modes of auto-tuning
are available, static auto-tuning and rotational auto-tuning. The former mode is
mainly used for V/f control and the latter is mainly used for SVC control.

Check and make sure the following points before auto-tuning:
e The motor is in standstill and not at high temperature.
e The power rating of the frequency converter is close to that of the motor.

e Set C1.05...C1.10 based on motor nameplate data. If the power factor data is
unavailable on the nameplate, keep the default setting of C1.10.

e Set E0.08 according to motor parameters and actual application conditions.

I Disconnect the load from the motor shaft for rotational auto-tuning.

Set auto-tuning mode and start motor parameter auto-tuning:

Set the following parameter according to the control mode of the frequency con-
verter and the application situation.

Code Name Setting range Default | Min. | Attri.
C1.01 Motor parameter tuning 0...2 0 - Stop

e O: Inactive. SVC control can still be used, but with lower performance.

e 1: Static auto-tuning. This mode is suggested to be used for V/f control. It can
also be used for SVC control when the load cannot be disconnected.

e 2: Rotational auto-tuning (suggested to be used for SVC control)

Press the <Run> button on the operating panel to start auto-tuning. In the proc-
ess of auto-tuning, a status code 'tUnE' will be displayed on the operating panel.
When the auto-tuning process is complete, the status code disappears and the
settings of the following parameters will be obtained automatically:

Static auto-tuning Rotational auto-tuning  Parameters obtained by auto-tuning
C1.12: Motor rated slip frequency
C1.20: Motor no-load current
C1.21: Stator resistance

C1.22: Rotor resistance

C1.23: Leakage inductance

C1.24: Mutual inductance

C3.05: Current loop proportional gain
C3.06: Current loop integral time
C3.00: Speed loop proportional gain
C3.01: Speed loop integral time

s
T N

Tab. 11-6: Parameters obtained by auto-tuning
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11.5 Possible Errors during Quick Start and Respective Solutions

Errors Solutions
Over current (SC, OC-1 or 0C-2)
occurs during acceleration

Over voltage (OE-3)

occurs during deceleration

Over current (SC, OC-1 or 0C-2)
occurs immediately after pressing
the <Run> button

The motor runs in the direction
opposite to expected

The motor vibrates and runs in

Increase the acceleration time

Increase the deceleration time

Incorrect wiring. Check if U, V, W outputs of the main circuit
are shorted or grounded

Change the sequence of any two phases of U, Vand W

o . Onephase of U, Vand W is disconnected (output phase loss)
uncertain directions after each starting

Tab. 11-7: Solutions for simple errors during commissioning

11.6 Restoring Parameters to Factory Defaults

If the frequency converter fails to run the motor due to incorrect parameter set-
tings, a simple solution is to initialize the parameters to factory defaults. Setting
[b0.10] = 1 will start initialization.

Please be sure that the parameter settings match with the motor and the field
applications after factory defaults restore. Adjust the parameter settings after
factory defaults restore if necessary.

Output frequency Set by the potentiometer (E0.00)

Acceleration / deceleration time Linear, Acc. for 5 s/ Dec. for 5s (E0.26, E0.27)

Protection mode in case of Motor rated current (C1.07), Motor thermal model protec-
tion time constant (C1.74), low speed derating frequency

motor overload or overheat (C1.75), and zero speed load (C1.76)

<Run>, <Stop> buttons as command sources, potentiometer
as frequency setting source

V/f curve mode Linear

Operating panel operation

Tab. 11-8: Parameter settings by factory defaults
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12 Functions and Parameters

12.1 Basic Settings

12.1.1 Parameter Group Access Control

This function is used to set parameters or read parameter settings fast. Five ac-
cess modes are available with parameter b0.00.

Code Name Setting range Default | Min. | Attri.
b0.00 | Access authority setting 0..4 0 - Run

For terminologies and abbreviations, see chapter 19.3.1 "Terminology and Ab-
breviation in Parameter List" on page 355.

e 0: Basic parameters
ONLY parameters in group b0, d0O, CO, EO, UO, U1, U2, -EP- are visible.
e 1: Standard parameters

Parameters in group b0, dO, CO, C1, C2, C3, EO, E5, E8, U0, U1, U2, -EP- are
visible.

e 2: Advanced parameters

Parameters in group b0, dO, CO, C1, C2, C3, EO, E1, E2, E3, E4, E5, ES8, E9,
HO, H1, H2, H3, H4, H8, H9, U0, U1, U2, FO, -EP- are visible.

e 3: Start-up parameters

Parameters in group b0, dO and chapter 11.2 "Quick Start Parameters" on
page 97 are visible.

[@3 chapter 19.3.8 "Group dO: Monitoring Parameters" on page 397 are
always visible.

e 4: Modified parameters

This option provides the possibility for users to view or modify the parameter
settings which have been modified and different than default settings.

When [b0.00] = 4:
— Parameters in group b0, group dO and an additional group '-PF-' are visible.

— Parameter settings can be modified directly once group '-PF-' has been ac-
cessed to.

DOK-RCONO4-VFC-X610***-ITO8-EN-P 101/419



Bosch Rexroth AG VFC x610 Series
Functions and Parameters

IS

If a parameter in group '-PF-' is changed back to its default set-
ting, that parameter is still visible in group '-PF-'. It is invisible af-
ter exit from and re-access to group '-PF-'.

Parameters b0.10, b0.11, b0.20, b0.21, C1.01, C0.53, E9.05...
E9.07, E9.10...E9.15, H8.87, H9.97 are excluded for this function.

Accessing to group '-PF-' if no parameter has been changed, the
warning message 'noCP' will be displayed for 1.5 s, and then '-PF-'
will be displayed again.

Parameters which are linked to an optional extension are only
shown if the corresponding extension is installed.

Example: Group U2 will only be shown if a LCD panel is installed.
At the same time, because LED panel is uninstalled, U1 will not be
visible any longer.

Related ASF parameter (Fx group) will be shown if ASF is loaded
while b0.00 = 2.

'EP' group is only visible if there are erroneous (E.PAr) parameters
during parameter restore.
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12.1.2 Parameter Initialization

This function is used to restore parameter settings to factory defaults when a
frequency converter fails to drive the motor due to wrong parameter settings.

Be sure that the parameter settings match with the motor data and the actual
applications after factory defaults restore. Adjust the parameter default settings
if necessary.

Code Name Setting range Default | Min. | Attri.

1: Base device and non fieldbus
options

b0.09 |Parameter initialization setting |2: Fieldbus options 1 - Stop

3: Base device, non fieldbus
and fieldbus options

Parameters will be restored to factory default based on the setting of b0.09:

e b0.09 = 1: b0, dO, CO, C1, C2, C3, EO, E1, E2, E3, E4, E5, E8, E9, HO, H8, H9,
U0, U1, U2, FO, ASF related parameters

e b0.09 =2: H1, H2, H3
e b0.09 = 3: All parameters are restored to factory default

Code Name Setting range Default | Min. | Attri.
b0.10 Parameter initialization 0...2 0 - Stop

e O: Inactive

This parameter will be reset to '0: Inactive' automatically after parameter initi-
alization.

e 1: Restore to default settings
All parameters are restored to factory default settings except for:
— CO0.51 (Fan total running time)
- E9.05...E9.07, E9.10...E9.15, E9.97...E9.99 (Error records)
— d0.23 (Power stage running time)
e 2: Clear error record

Parameter E9.05... E9.07, E9.10...E9.15, E9.97...E9.99 (Error records) will be
cleared.

[@3 e b0.09 is available from firmware version 03V08.
e E9.97...E9.99 are available from firmware version 03V10.
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12.1.3 Parameter Copy

This function is used for setting multiple frequency converters with the same
settings via the operating panel.

With this function, users only need set parameters of one frequency converter
(source converter), and then replicate its settings for all the other frequency
converters (target converters).

Code Name Setting range Default | Min. | Attri.
b0.11 |Parameter copy 0...2 0 - Stop

e O: Inactive

This parameter will be reset to '0: Inactive' automatically after parameter
copy.
e 1: Backup parameters to panel (from source converter to panel)

All parameter settings are copied from the source frequency converter to the
operating panel EXCEPT that of

— Read-only parameters
— CO0.51, C0.53 (Fan total running time)
- E9.05...E9.07, E9.10...E9.15, E9.97...E9.99 (Error records)
— d0.23 (Power stage running time)
- b0.10, b0.11, b0.20, b0.21
- C1l.01
- U0.99
e 2: Restore parameters from panel (from panel to target converters)

All parameter settings are replicated from the operating panel to the target
frequency converters EXCEPT that of

— Read-only parameters

— CO0.51, C0.53 (Fan total running time)

- E9.05...E9.07, E9.10...E9.15, E9.97...E9.99 (Error records)
- d0.23 (Power stage running time)

- b0.10, b0.11, b0.20, b0.21

- C1.01

- U0.99
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l]@’ e Read-only parameters are marked with Read in parameter list, see
chapter 19.3.1 "Terminology and Abbreviation in Parameter List"
on page 355.

e Any of other operations is inactive in parameter copy.
e U0.99 is available from firmware version 03V02
e E9.97...E9.99 are available from firmware version 03V10
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12.1.4 Parameter set selection

VFC x610 Series

This function allows to switch between two sets of parameters. It is used if the
motors are switched at the output of the frequency converter and two motors

should be driven by one device.

Code Name Setting range Default | Min. | Attri.
. 0: Parameter set 1 active

b0.12 | Parameter set selection . 0 - Stop
1: Parameter set 2 active

Following parameters are inside the switchable parameter set:

Code Name Code Name
C1.05 Motor rated power C1.74 !\:/Ioci]tgtr amermal model protection time
C1.06 Motor rated voltage C1.75 Low speed derating frequency
Cc1.07 Motor rated current C1.76 Zero speed load
C1.08 Motor rated frequency C2.00 V/f curve mode
C1.09 Motor rated speed C2.01 V/ffrequency 1
C1.10 Motor rated power factor C2.02 V/fvoltage 1
C1.12 Motor rated slip frequency C2.03 V/f frequency 2
C1.20 Motor no-load current C2.04 V/fvoltage 2
C1.21 Stator resistance C2.05 V/f frequency 3
C1.22 Rotor resistance C2.06 V/fvoltage 3
C1.23 Leakage inductance C2.07 Slip compensation factor
C1.24 Mutual inductance C2.21 Torque boost setting
C1.69 L\illﬁgor thermal model protection set- C2.22 Automatic torque boost factor
C1.70 Motor overload pre-warning level E0.00 First frequency setting source
C1.71 Motor overload pre-warning delay E0.01 First run command source

Parameter set switch can be carried out in 2 different ways:

e By parameter b0.12:

When the value is changed the parameter set according to the parameter will
be loaded. A parameter set switch can only be carried out in STOP mode. Dur-
ing power up parameter set is loaded according to setting of b0.12, if none of
the digital inputs is used to switch between the parameters sets.
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b0.12=0 Parameter set 1

|
Active parameter set ‘
A

b012=1 Parameter set 2

Fig. 12-1: Parameter set selection by b0.12

e By digital input:
Parameter set switch will be carried out with an digital input if one of the pa-
rameters E1.00...E1.04 or H8.00...H8.04 is set to option “46: Parameter set
selection”. If one of the digital inputs is configured to option 46 it will over-
ride the setting of b0.12 and load the parameter set according to the digital
input during power up. If try to change the value of [b0.12] while digital input

is active, 'S.Err' will be shown.
Dix = LOW Parameter set 1

|
Active parameter set ‘
A

Dlx = HIGH Parameter set 2

Fig. 12-2: Parameter set selection by digital input

Terminal value is considered for active parameter set selection only during
STOP mode.

During parameter default loading both parameter sets will be restored to default
values. During parameter set switch from set 1 to set 2, “PAr2” will be displayed
on panel and during switching from set 2 to set 1, “PArl” will be displayed with
the following restrictions.

[@3 1. During parameter backup both sets will be copied and during
restore both sets will be restored.

2. This function is available from firmware version 03V08.
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12.1.5 Password Protection

Two types of passwords are available, user password and manufacturer pass-
word:

e User password: used to protect parameter settings from unauthorized or un-
intended changes.

e Manufacturer password: for service ONLY.

Code Name Setting range Default | Min. | Attri.
b0.20 |User password 0...65,535 0 1 Run
b0.21 |Manufacturer password 0...65,535 0 1 Run

Possible operations with passwords are as below:
e Set user password

The default setting of user password is '0' (inactive). Enter any integer num-
ber between 1 and 65,535.

e Change user password

Enter the existing user password first, and then modify the value with enter-
ing another integer number between 1 and 65,535.

e Clear user password

Enter the existing user password or super user password, then user password
will be cleared.

= e Without entering or entering a wrong password, all parameters ex-
cept for b0.00 'Access authority setting', can only be read, while
parameter modification or replication is impossible.

e Contact with service if you forget the user password.

e User password protection does not affect frequency adjustment
with <A> and <¥> buttons in running status or frequency saving.
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12.1.6 High Frequency Mode

This parameter allows to switch between two frequency modes: low frequency
mode and high frequency mode.

Code Name Setting range Default | Min. | Attri.
. 0: Low frequency mode

b0.22 | Device frequency mode® _ 1 - Stop
1: High frequency mode

l]@’ ®: This parameter applies only to 1 KHz model. Specific models in-
clude:

VFC3610-0K40-3P4-MNA-7P-00002-NNNN
VFC3610-0K75-3P4-MNA-7P-00002-NNNN
VFC3610-1K50-3P4-MNA-7P-00002-NNNN
VFC3610-2K20-3P4-MNA-7P-00002-NNNN
VFC3610-3K00-3P4-MNA-7P-00002-NNNN
VFC3610-4K00-3P4-MNA-7P-00002-NNNN
VFC3610-5K50-3P4-MNA-7P-00002-NNNN
VFC3610-7K50-3P4-MNA-7P-00002-NNNN
VFC3610-11K0-3P4-MNA-7P-00002-NNNN
VFC3610-15K0-3P4-MNA-7P-00002-NNNN
VFC3610-18K5-3P4-MNA-7P-00002-NNNN
VFC3610-22K0-3P4-MNA-7P-00002-NNNN

Low frequency mode: In this mode, device can reach up to 400.00 Hz. Resolu-
tion of frequency parameters is 2 decimals; Range of E0.08 is 50.00...400.00 Hz.

High frequency mode: In this mode, device can reach up to 1,000.0 Hz. Resolu-
tion of frequency parameters is 1 decimal; Range of E0.08 is 50.0...1,000.0 Hz.

When changing the frequency mode, only resolution of parameter will be
changed, value is not updated as per new resolution. i.e if in low frequency
mode E0.08 was 50.00 Hz, when switched to high frequency mode E0.08 will be
500.0 Hz. Only in case if E0.08 is out of range then value is saturated to maxi-
mum value.

I b0.22 will not be reset to default when factory reset is done (b0.10
=1).
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12.2 Input and Output Terminals Configuration

12.2.1 Digital Input Configuration

5 multi-function digital inputs are available with PNP and NPN wiring.

Code Name Setting range Default | Min. | Attri.
E1.00 X1 input 35 - Stop
E1.01 X2 input 051 36 - Stop
E1.02 X3 input 0 - Stop
E1.03 X4 input 0 - Stop
E1.04 X5 input 0..51 0 - Stop

e O: Inactive; 1: Multi-speed control input 1

e 2: Multi-speed control input 2; 3: Multi-speed control input 3

e 4: Multi-speed control input 4

16 multi-speeds are available by combination of 4 terminals, see chapter "Adjust
the setting frequency by multi-speed function" on page 147.

e 10: Acceleration / deceleration time 1 activation

e 11: Acceleration / deceleration time 2 activation

e 12: Acceleration / deceleration time 3 activation

Used to switch between 8 groups of acceleration / deceleration time, see chap-
ter 12.4.3 "Acceleration and Deceleration Configuration" on page 153.

e 15: Freewheeling stop activation

'Freewheeling stop activation' generates a stop command and forces the fre-
quency converter to freewheel to stop regardless of the stopping mode con-
figured by E0.50.

e 16: Stop DC-braking activation

This function is used when stopping mode is set with [E0.50] = '0: Decelerat-
ing stop'.

See chapter 12.5.5 "Stop Behavior Setting" on page 168
e 20: Frequency Up command

e 21: Frequency Down command

e 22: Up / Down command reset

Used to change the output frequency, see chapter "Adjust the setting frequency
by digital input Up / Down command" on page 145.

e 23: Torque / speed control switch
e 25: 3-wire control
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Used for the 3-wire control mode, see chapter 12.6.3 "2-wire / 3-wire Control
(Forward / stop, reverse / stop)" on page 177.

26: Simple PLC stop; 27: Simple PLC pause

Used for the simple PLC to stop and pause a PLC cycle, see chapter 12.8.4
"Stop and Pause Simple PLC Control" on page 192.

30: Second frequency setting source activation

Used for switching to the second frequency setting source, see chapter "Fre-
guency setting source switching" on page 140.

31: Second run command source activation

Used for switching to the second run command source, see chapter "Switch
between first and second run command source" on page 160.

32: Error signal N.O. contact input

33: Error signal N.C. contact input

Used for receive error signal from external sources, see chapter 12.10.2 "Reac-
tion to External Error Signals" on page 212.

34: Error reset input

Used for error reset operation, see chapter 13.5 "Error Handling" on page
261.

35: Forward running (FWD); 36: Reverse running (REV)

Used for Run / Stop command control, see chapter 12.5 "Run- / Stop- / Direc-
tion Command Source" on page 159.

37: Forward jog; 38: Reverse jog

See chapter 12.6.2 "Jog Function" on page 175.

39: Counter input; 40: Counter reset

See chapter 12.7.1 "Counter Function" on page 181.

41: PID deactivation
See chapter 12.9 "PID Control" on page 195.

46: User parameter set selection

47: Pulse input mode activation (ONLY for X5 input)
See chapter 12.2.2 " X5 Pulse Input Configuration" on page 113.

48: Motor overheating error N.O. contact input
49: Motor overheating error N.C. contact input

50: Motor overheating warning N.O. contact input
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e 51: Motor overheating warning N.C. contact input

@: Digital input status is monitored by parameter d0.40 'Digital input 1'.
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12.2.2 X5 Pulse Input Configuration

X5 digital input can also be used to receive pulse signal with a 30...70 % duty
ratio. This pulse input can be used in 3 purposes:

e Frequency setting source
See chapter 12.4.2 "Select the Frequency Setting Source" on page 139.

e PID reference
e PID feedback
See chapter 12.9.2 "Selecting the Reference and Feedback" on page 196.

To use 'X5 pulse input' as the frequency source, take following steps:

Step 1: Activate terminal 'X5 input' with pulse input function

Code Name Setting range Default | Min. | Attri.
E1.04 (X5input 47: Pulse input mode activation 0 - Stop

Step 2: Set the maximum input frequency and filter time

Code Name Setting range Default | Min. | Attri.
E1.25 [Pulse input maximum frequency 0.0...50.0 kHz 50.0 0.1 Run
E1.26 |Pulseinput filter time 0.000...2.000s 0.100 | 0.001 | Run

Step 3: Select pulse input curve
[E1.68] bit2  bit1  bit0 Curve for Al1 Curve for A2 Curve for pulse input

0 0 0 0 1 1 1
1 0 0 1 2 1 1
2 0 1 0 1 2 1
3 0 1 1 2 2 1
4 1 0 0 1 1 2
5 1 0 1 2 1 2
6 1 1 0 1 2 2
7 1 1 1 2 2 2

Tab. 12-1: Curve configuration
E1.70...E1.73 are used to define characteristics of curve 1:

Code Name Setting range Default | Min. | Attri.
E1.68 [Analoginput curve setting 0.7 0 - Run
E1.70 {Inputcurve 1 minimum 0.0%...[E1.72] 0.0 0.1 Run
E1.71 |Inputcurve 1 minimum frequency |0.00...[E0.09] Hz 0.00 0.01 Run
E1.72 |Input curve 1 maximum [E1.70]...100.0 % 100.0 0.1 Run
E1.73 |Input curve 1 maximum frequency |0.00...[E0.09] Hz 50.00 0.01 Run
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A Command value A Command value
[E1.73] [E1.71] |- - = =
1
I
I
I
:
I
[E1.71] , | [E173]f - - - - U ——
1 ] 1 I
1 ] 1 I
' :AI (%) ! :Al (%)
[E1.70] [E172] [E1.70] [E1.72)
Fig. 12-3: Curve 1
E1.75...E1.78 are used to define characteristics of curve 2:
Code Name Setting range Default Min. | Attri.
E1.68 [Analoginput curve setting 0...7 0 - Run
E1.75 |Inputcurve 2 minimum 0.0%...[E1.77] 0.0 0.1 Run
E1.76 |Inputcurve 2 minimum frequency 0.00...[E0.09] Hz 0.00 0.01 Run
E1.77 |Input curve 2 maximum [E1.75]...100.0 % 100.0 0.1 Run
E1.78 |Input curve 2 maximum frequency 0.00...[E0.09] Hz 50.00 0.01 Run

& Command value

[E1.78]

|
|
|
|
|
|
|
[E1.76] :
|
i

:AI (%)

[E1.75]

[E177]

& Command value

[E1.76] |- — — —

[E178) |- - - - 4o - - _

:AI (%)

[E1.75]

[E1.77)

Fig. 12-4: Curve 2

IS

frequency'.

Pulse input frequency is monitored by parameter d0.50 'Pulse input
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12.2.3 Analog Input Configuration

Please read through the information on 'Wiring diagram' and 'Terminals' before
configuration of 'Analog inputs All, Al2', see chapter 8 "Frequency Converter
Wiring" on page 44 and chapter "Analog inputs" on page 60 respectively. To con-
figure these two inputs, take the following steps:

Step 1: Select the input mode

Code Name Setting range Default | Min. | Attri.

E1.35 |All input mode 0:0...20mA 2 - Run
1:4..20mA
2:0...10V

E1.40 |Al2 input mode 1 - Run
3:0..5V
4:2..10V

l]@’ When All or Al2 is set to 4...20 mA, or 2...10 V, the broken wire de-

tection for analog input can be configured, see chapter "Analog Input
Broken Wire Detection" on page 211.

Step 2: Set the channel gain and filter time

Code Name Setting range Default | Min. | Attri.
E1.38 |All gain 0.00...10.00 1.00 | 0.01 | Run
E1.43 |AI2 gain 0.00...10.00 1.00 | 0.01 | Run
E1.69 [Analoginput filter time 0.000...2.000s 0.100 | 0.001 | Run

When All or Al2 input is used as the reference frequency input channel, see
chapter "Adjust the setting frequency by analog inputs" on page 144.
Step 3: Select input curve

All and AI2 inputs can use both curve 1 and curve 2. For details about curve 1
and curve 2, see step 3 of chapter 12.2.2.

= Analog input status is monitored by parameter d0.30 'All input' /
d0.31 'Al2 input'.
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12.2.4 Digital Output Configuration

Please read through the information on 'Wiring diagram' and 'Terminals' before
configuration of 'Digital output', see chapter 8 "Frequency Converter Wiring" on
page 44 and chapter "Digital outputs" on page 61 respectively. To configure this
output DO1, take the following steps:

Step 1: Select the output signal

Code Name Setting range Default | Min. | Attri.
E2.01 |DO1 output setting 0...25 0 - Stop
E2.15 [Relay 1 output selection 0...25 1 - Stop

Bit0: 0 (open collector is
DO1/relayl output values| opened); 1(open collectoris
E2.20 |from extension card fieldbus closed) 0 - Run
communication Bit8: O (Th_Ta is opened);
1(Tb_Tais closed)

e O: Converter ready
After powering on, if no error occurs and there is no run command or output
active indication, the frequency converter is ready for running.

e 1: Converter running
The output is active when the frequency converter is running and has fre-
quency output (including 0.00 Hz).

e 2: Converter DC-braking

The output is active when the frequency converter is in Start- or Stop- DC
braking, see chapter "DC-braking before start" on page 164 and chapter "DC-
braking during deceleration to stop" on page 169.

e 3: Converter running at zero speed

The output is active when the frequency converter is running at zero speed.

IS There is no output for this selection during dead zone time of rota-
tion direction change.

e 4: Speed arrival
See chapter 12.7.2 "Frequency Arrival" on page 184.

e 5: Frequency level detection signal (FDT1)
e 6: Frequency level detection signal (FDT2)
See chapter 12.7.3 "Frequency Level Detection" on page 186.

e 7: Simple PLC stage complete; 8: Simple PLC cycle complete
See chapter 12.8.4 "Stop and Pause Simple PLC Control" on page 192.
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10: Converter undervoltage

The output is active when DC-bus voltage is lower than 190 VDC (1P 200 VAC
models) / 380 VDC (3P 380 VAC models). The output will be inactive when
DC-bus voltage resumes and becomes stable.

In addition, this digital output will be activated by any soft start error.

11: Converter overload pre-warning

See chapter "Overload pre-warning" on page 207.

12: Motor overload pre-warning

See chapter "Motor overload pre-warning" on page 215.

13: Converter stop by external error

See chapter 12.10.2 "Reaction to External Error Signals" on page 212.
14: Converter error

The output is active when an error occurs, inactive when the error is reset,
see chapter 13.4 "Error Code" on page 252.

15: Converter OK

The output is inactive when the frequency converter is powered off or en-
counters error / warning during running. The output is active when the fre-
quency converter is powered on but not running, or the frequency converter
is running without error / warning.

16: Counter target value arrival; 17: Counter middle value arrival

Used for the counter function, see chapter 12.7.1 "Counter Function" on page
181.

18: PID reference engineering value arrival

Used for PID function, see chapter 12.9 "PID Control" on page 195.
19: Pulse output mode enable (only available with DO1 output setting)
See 'Step 2: Use DO1 in pulse output mode'.

20: Torque control mode

See chapter "Torque control mode" on page 240.

21: Parameter setting from communication
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n@’ — For parameter E2.01, the relationship between the output of '21:
Parameter setting from communication' and the communication
mode is as follow:

— For modbus mode, when bitO of register 0x7F08 is '0', open
collector is opened; when bit0 is '1', open collector is closed.

— For other fieldbus mode, the output is defined by bitO of pa-
rameter E2.20.

— For parameter E2.15, the relationship between the output of '21:
Parameter setting from communication' and the communication
mode is as follow:

— For modbus mode, when bit8 of register Ox7F08 is '0', Tb_Ta is
opened; when bit8 is '1', Tb_Ta is closed.

— For other fieldbus mode, the output is defined by bit8 of pa-
rameter E2.20.

e 25: Converter error or warning

Step 2: Use DO1 in pulse output mode
Code Name Setting range Default | Min. | Attri.

E2.01 [DO1 output setting 19: Pulse output mode enable 0 - Stop
0: Converter output frequency

. 1: Converter output voltage
E2.02 |DO1 pulse output setting 0 - Stop
2: Converter output current

99: Inactive
E2.03 [Pulse output maximum frequency [0.1...32.0 kHz 32.0 | 0.1 | Run
= Digital output status is monitored by parameter d0.45 'DO1 output'.
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12.2.5 Analog Output Configuration
Step 1: Set AO1 output mode

Code Name Setting range Default | Min. | Attri.

0:0...10V
E2.25 [AO1 output mode 0 - Run
1:0...20 mA

Step 2: Select AO1 output signal

Code Name Setting range Default | Min. | Attri.
E2.26 |AO1 output setting 0...99 0 - Run
AO1 value in percentage
E2.28 |from extension card|0.00...100.00 % 0.00 | 0.01 | Run
fieldbus communication
1P 200 VAC: 200...240V 220
E2.40 |Rated voltage 1 Stop
3P 380 VAC: 380...480V 380

e 0: Output frequency
Represents the actual output frequency between 0.00...[E0.08] Hz.

e 1: Setting frequency
Represents the setting frequency between 0.00...[E0.08] Hz.

e 2: Output current
Represents the 0...2 x [rated current].

e 4: Output voltage
Represents 0...1.2 x [rated voltage], which is defined by parameter E2.40.

e 5: Output power, represents 0...1.2 x [rated power]

e 6: Analog input, represents All input value

e 7: Analog input, represents Al2 input value

e 8: EAI1 analog input, represents the analog input value 1 from 1/O plus card
e 9: EAI2 analog input, represents the analog input value 2 from 1/O plus card

e 11: Motor temperature sensor power
Provides current source for motor temperature sensor, see chapter "Motor
thermal protection with temperature sensor" on page 216.

e 12: Parameter setting from communication

— For parameter E2.26, the relationship between the output of '12: Parame-
ter setting from communication' and the communication mode is as follow:
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— For modbus mode, the output is defined by register 0x7F06. The value
range of register is 0.00 %...100.00 % (It means percentage of maximum
analog output value).

— For other fieldbus mode, the output is defined by parameter E2.28.
e 13: Setting torque
e 14: Output torque
Step 3: Set AO1 filter time and output curve

Code Name Setting range Default | Min. | Attri.
E2.27 |AO1 gain 0.0...10.00 1.00 | 0.01 | Run
E2.50 |Output curve 1 minimum 0.0%...[E2.52] 0.0 0.1 Run
E2.51 |Output curve 1 minimum value 0.00...100.00 % 0.00 0.01 | Run
E2.52 [Output curve 1 maximum [E2.50]...100.0 % 100.0 0.1 Run
E2.53 |Qutput curve 1 maximum value 0.00...100.00 % 100.00 | 0.01 | Run
A AO%arr A AOTaur
[E2.53] [E251] |- - — -

[E2.51] . (52:2:1c) | S SR ———
I
: |
1 Ref. : Ref.
[E2.50] [E2.52] [E2.50] [E2.52]
AO1oyr AO1 output
Ref. Reference
Fig. 12-5: AO1 output curve
= Analog output status is monitored by parameter d0.35 'AO1 output'.
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12.2.6 1/O Card Terminal Configuration

Set digital input terminals

Code Name Setting range Default | Min. | Attri.
H8.00 [EX1 input 0 - Stop
H8.01 [EX2 input 0 - Stop
H8.02 |EX3 input 0..51 0 - Stop
H8.03 |EX4 input 0 - Stop
H8.04 [EX5 input 0 - Stop

Setting range of H8.00...H8.04:

0: No function assigned; 1: Multi-speed control input 1
2: Multi-speed control input 2; 3: Multi-speed control input 3
4: Multi-speed control input 4

10: Acceleration/deceleration time 1 activation

11: Acceleration/deceleration time 2 activation

12: Acceleration/deceleration time 3 activation

15: Freewheeling stop activation

16: Stop DC-braking activation

20: Frequency Up command

21: Frequency Down command

22: Up / Down command reset

23: Torque / Speed control switch

25: 3-wire control; 26: Simple PLC stop; 27: Simple PLC pause
30: Second frequency setting source activation

31: Second run command source activation

32: Fault signal N.O. contact input

33: Fault signal N.C. contact input

34: Error reset; 35: Forward running (FWD)

36: Reverse running (REV)

37: Forward jog; 38: Reverse jog

39: Counter input; 40: Counter reset

41: PID deactivation

46: User parameter set selection

48: Motor overheating error N.O. contact input

49: Motor overheating error N.C. contact input

50: Motor overheating warning N.O. contact input
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51: Motor overheating warning N.C. contact input

VFC x610 Series

I

I/O card digital input status is monitored by parameter d0.43 'l/O

card digital input'.

Set analog input terminals

Code

Name

Setting range

Default | Min. | Attri.

H8.05

EAI1 input mode

0:0...20mA
1:4..20mA
2:0...10V
3:0..5V
4:2...10V
5:-10...10V

H8.06

EAI1 input polarity setting

0: Polarity inactive

1: Polarity active without direction

control

2: Polarity active with direction con-

trol

H8.07

EAI1 dead zone filter value

0.0...30.0%

0.0 0.1 Run

H8.09

EAI1 filter time

0.000...2.000

0.100 {0.001| Run

H8.10

EAI1 gain

0.00...10.00

1.00 | 0.01 | Run

H8.15

EAI1 curve minimum

-120.0%...[H8.17]

0.0 0.1 | Run

H8.16

EAI1 curve minimum value

-[E0.09]...[E0.09] Hz

0.00 | 0.01 | Run

H8.17

EAI1 curve maximum

[H8.15]...120.0 %

100.0 | 0.1 Run

H8.18

EAI1 curve maximum value

-[E0.09]...[E0.09] Hz

50.00 | 0.01 | Run

H8.30

EAI2 input mode

0:0...20mA
1:4..20mA
2:0...10V
3:0..5V
4:2..10V
5:-10..10V

0 - Stop

H8.31

EAI2 input polarity setting

0: Polarity inactive

1: Polarity active without direction

control

2: Polarity active with direction con-

trol

1 - Stop

H8.32

EAI2 filter time

0.000...2.000

0.100 {0.001| Run
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Code Name Setting range Default | Min. | Attri.
H8.33 |EAI2 gain 0.00...10.00 1.00 | 0.01 | Run
H8.34 [EAI2 curve minimum -120.0 %...[H8.36] 0.0 0.1 | Run
H8.35 |EAI2 curve minimumvalue  |-[E0.09]...[E0.09] 0.00 | 0.01 | Run
H8.36 |EAI2 curve maximum [H8.34]...120.0% 100.0 | 0.1 | Run
H8.37 |EAI2 curve maximumvalue |-[E0.09]...[E0.09] 50.00 | 0.01 | Run
H8.38 |EAI2 dead zone filter value  |0.0...30.0 % 0.0 0.1 | Run

Except for an additional option of '-10...10 V', EAI1 / EAI2 is the same as All and
Al2.

In order to use '-10...10 V', set [H8.05] (or [H8.30])="-10...10 V' firstly.

Unlike other analog inputs, EAI1 / EAI2 will not have multiple curve selection.
There are dedicated curves defined for EAI1 and EAI2. Parameters H8.15...H8.18
defines EAI1 curve, parameters H8.34...H8.37 defines EAI2 curve. Both the curve
functionalities are similar, hence all the below descriptions mentioned are appli-
cable to both curves.

H8.06 'EAI1 input polarity setting' (or H8.31 'EAI2 input polarity setting' ) defines
how the input polarity information can be used for operation.

e [H8.06] / [H8.31] = 0: Polarity inactive

A Setting Frequency

[H8.18)/[H8.37]

[HB.16)[H8.35]
I\ e - 1
I ~ |~ 1

-[HB.15]!-[HB.34]: .7 |[H8.151[H8.34]  [HB.17)([HB.36]
-
LT

» 7 -[H8.16]|-[H8.35]

EAI{%)

-[H8.17)/-[HE.36]

L o o-- -[HB.18]/-[H8.37]

Fig. 12-6: Polarity inactive

— Setting frequency will be always positive irrespective of H8.16 / H8.18 pa-
rameter setting.

— Direction control is not active in this mode, which means even if negative
frequency command is generated it will result in FWD direction only.

— When frequency source combination is used, the setting frequency from
EAI will be only positive, and can be used in the addition and subtraction
operation.

e [HB8.06] / [H8.31] = 1: Polarity active without direction control
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A
[H8.18)/[H8.37]

[H8.35]

[HB.16])
I\ e - 1
I ~ |~ 1

1 Setting Frequency

EAI{%)

-[H8.17)/-[HE.36]

-[HB.15]I-[HB.34]: [HB.15]H8.34]

-[H8.35)

»
-

-[H8.18]/-[H8.37]

[H8.17)[H8.36]

Fig. 12-7: Polarity active without direction control

— When frequency source combination is NOT used, the setting frequency
will still be positive value even with negative EAI1 / EAI2 input, like the ab-
solute value, and rotation direction will not be influenced by negative

EAI1 / EAI2 input.

When frequency source combination is used, the setting frequency from

EAI1 / EAI2 can be positive / negative, and be used in the addition and sub-

traction operation.

e [H8.06] / [H8.31] = 2: Polarity active with direction control

[H8.17)/-[H8 36]

' Setting Frequency

[H8.18)/[H8.37]

[HB.16)[H8.35]

F--=
Lo |
# 1

-[H8.15)/-[H8.34]
1

EAI{%)

-[H8.35)

-[H8.18]/-[H8.37]

[H8.15)[H8.34]  [HB.17)/[HB.36]

Fig. 12-8: Polarity active with direction control

— Direction control is active in this mode, which means negative frequency
command will result in REV direction and positive frequency command will
result in FWD direction.
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— Frequency source combination operation cannot be enabled. As direction

control from EAI is active.

— EAI1 / EAI2 as direction control has a higher priority than actual panel and
terminal setting. For example, the terminal control is giving a FWD signal,
but during the running process, the EAI1 / EAI2 ’s input is becoming nega-
tive, then the final direction would be changed to negative. If the command
is from panel, then U1.00 will be inactive if polarity is used to control the
direction. And the priorities of all other existing direction command sour-
ces (Ex: Simple PLC, Multi-Speed Control) if it is higher than panel and ter-
minal setting then it remains higher than priority of EAI1 / EAI2 direction

command also.

Frequency setting source combination with polarity of EAI1 / EAI2

e When H8.06 / H8.31 'EAI input polarity setting' is set to '0' or '1', and frequen-
cy source combination is selected, then the negative value of EAI1 / EAI2 will

be treated normally.

E.g: 5V from All and -2 V from EAI1, then the combination result will be 7 V
with subtraction operation, and 3V with addition operation.

e When frequency source combination function is selected (either addition or
subtraction), the H8.06 / H8.31 'EAIl input polarity setting' will be limited to '1'
or '0', and the combination result will always be limited to 0.00...[E0.09] Hz.
When frequency combination is selected (addition / subtraction), then if po-
larity with direction control is already enabled (H8.06 / H8.31 = 2) 'PrSE' will

be displayed.
Example
When H8.05 = 5:
1. H8.06 =0

H8.15 =-100.0, H8.16 = 0.0, H8.17 = 100.0, H8.18 = 50.0

50.0

A setting Frequency

EAI(%)

-

-100.0 00

100.0

Fig. 12-9: EAI1 example 1
2. H8.06 =1

H8.15 =-100.0, H8.16 = -50.0, H8.17 = 100.0, H8.18 = 50.0

DOK-RCONO4-VFC-X610***-ITO8-EN-P

125/419




Bosch Rexroth AG VFC x610 Series
Functions and Parameters

A setting Frequency

EAI(%)

-100.0 0.0 100.0

Fig. 12-10: EAI1 example 2
3. H8.06 =2
H8.15 =-100.0, H8.16 =-50.0, H8.17 = 100.0, H8.18 = 50.0

A setting Frequency
500F-------+
I
I
l
-100.0 : EAICe)
i 100.0 o
1
1
|
.
--------- -50.0
Fig. 12-11: EAI1 example 3
= When [H8.05] = '5: -10...10 V' and [H8.06] / [H8.31] = '2: Polarity ac-
tive with direction control', the priority of direction command from
EAIL / EAI2 is
e higher than the direction command from communication or digital
inputs
e lower than the direction command from simple PLC or Multi-
Speed
= I/O card analog input status is monitored by parameter d0.33 'l/O

card EAI1 input' or d0.34 'l/O card EAI2 input'.

Dead zone filter for external analog input -10 ...+10V
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“ Setting Frequency

Frnax

10V -[HB.071%

[HE.07]% +10V

-Fmax

Fig. 12-12: Dead zone filter for external analog input

If [H8.05] / [H8.30] = 5, parameter H8.07 / H8.38 can be used to define the for-
ward and reverse rotation dead zone of the motor, i.e. the range for treating in-
put signals as zero, as shown in the above figure. For example, if [H8.07] /
[H8.38] = 10.0 % when [H8.05] / [H8.30] = 5, analog input signals within the
range of -1...1 V will be treated as zero, 1...10 V corresponds to 0 Hz to maxi-
mum frequency, -1...-10 V corresponds to 0 Hz to minus maximum frequency.
The dead zone range is -1...+1 V in this case.

Dead zone filter will be active only for -10...+10 V mode when polarity control for
that channel is enabled. i.e., when H8.05 / H8.30 = 5 and H8.06 / H8.31 = 1 or 2.
And when dead zone filter is active, curve mode configurations will be inactive.

Set digital / analog output terminals

Code Name Setting range Default | Min. | Attri.
H8.20 |EDO1 output selection 1 - Stop
Hg.21 |EXtended relay outputly o 1 | - |stop
H8.22 |EDO2 output selection 1 - Stop
Extended digital output|Bit0: EDO1 (I0/10 plus card)
Hg.23 [Value _ from - extension gy 0 (10 plus card) 0 | - | stop
cation Bit8: Erelay (10 card)
0:0...10V
H8.25 [EAQ output mode 1:0...20mA 0 - Run
2:-10...10V (only for IO plus card)
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Code Name Setting range Default | Min. | Attri.
0: Output frequency
1: Set frequency
2: Output current
4: Output voltage
5: Output power
6: Al1 analog input
H8.26 |EAO output selection 7AI2 analog input 0 - Run
8: EAI1 analog input
9: EAI2 analog input
11: Motor temperature sensor power
12: Parameter setting from communica-
tion®
13: Setting torque
14: Output torque
H8.27 |EAO gain 0.00...10.00 1.00 | 0.01 | Run
EAO value in percentage
H8.28 |from extension card|0.00...100.00% 0.00 | 0.01 | Stop
fieldbus communication
H8.39 [EAOQ curve minimum -100.0 %...[H8.41] 0.0 0.1 | Run
Hg.40 [EAO curve minimum vak |10 5. 100.0% 0.00 | 0.01 | Run
H8.41 |EAO curve maximum [H8.39]...100.0 % 100.0 | 0.1 Run
Hg.42 |EAQ curve maximumak 100 9 100.0% 100.0 | 0.1 | Run

Setting range of H8.20, H8.21, H8.22:
0: Converter ready; 1: Converter running

2: Converter DC-braking; 3: Converter running at zero speed; 4: Speed arrival

5: Frequency level detection signal (FDT1)

6: Frequency level detection signal (FDT2)

7: Simple PLC stage complete; 8: Simple PLC cycle complete

10:
12:
14:
16:
18:
21:

Converter undervoltage; 11: Converter overload pre-warning

Motor overload pre-warning; 13: Converter stop by external error
Converter error; 15: Converter OK

Counter target value arrival; 17: Counter middle value arrival

PID reference engineering value arrival; 20: Torque control mode
Parameter setting from communication®; 25: Converter error or warning
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@

The relationship between the output of '21: Parameter setting from
communication' and communication mode is as follow:

e For modbus mode,

— The output of parameter H8.20 is defined by bit0 of register
Ox7F09. When bit0 is '0', open collector is opened; when bit0 is
'1', open collector is closed.

— The output of parameter H8.21 is defined by bit8 of register
Ox7F09. When bit8 is '0', ETb_ETa is opened; when bit8 is '1',
ETb_ETa is closed.

— The output of parameter H8.22 is defined by bitl of register
0x7F09. When bitl is '0', open collector is opened; when bit1 is
'1', open collector is closed.

e For other fieldbus mode, the output is defined by patameter

H8.23.

®:

The relationship between the output of '12: Parameter setting from
communication' and communication mode is as follow:

e For modbus mode, the output is defined by register Ox7F07, the
value range of register is 0.00 %...100.00 % (It means percentage
of maximum analog output value).

e For other fieldbus mode, the output is defined by patameter
H8.28.

When |0 plus card is connected, then H8.25 can be set to ‘2: -10 V...+10 V’
mode. Depending upon the configuration of H8.26, EAO will be in '-10 V...+10 V'

range.

For example: If H8.26 = 0 (output frequency), then
0...50 Hz (FWD): 0...+10 V
0...50 Hz (REV): 0...-10 V

Since mode 2 for H8.25 is valid only for IO plus card, when backup is done with
H8.25 = 2 and if restore is done with IO card, then 'E.par' would be displayed
since mode 2 is not applicable for IO card.
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Perform the self-test function

VFC x610 Series

diagnosis

3: ERO diagnosis/EDO2 diagnosis

4: All output diagnosis

Code Name Setting range Default | Min. | Attri.
0: Inactive
1: EAO diagnosis

Hg.g7 |//O card output channell, ¢ 4iaonasis 0 | - | stop

e O: Inactive
The test is complete. All outputs are restored to default settings.

e 1: EAO diagnosis. The analog output of I/O card outputs 10 V.

e 2: EDO diagnosis. The open collector output of I/O card outputs 10 V.

e 3: ERO diagnosis/EDO2 diagnosis. The relay output of 1/O card is closed.

e 4: All output diagnosis. EAO, ERO, EDO are all tested with the above methods.

I

e Broken wire detection function is also active for I/O card when
[H8.05] = “1: 4...20 mA’ or ‘4: 2...10 V’, see chapter "Analog Input

Broken Wire Detection" on page 211.

e |/O card digital output status is monitored by parameters d0.47
'l/O card EDO1 output' and d0.48 'l/O card EDO2 output'.

e |/O card analog output status is monitored by parameter d0.37
'l/O card EAO output'.
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Relay3 is defined by bit2, when
bit2 is'0', R3b_R3a s opend;
when bit2is'1', R3b_R3ais
closed

Relay4 is defined by bit3, when
bit3is'0', R4b_R4ais opend;
when bit3is'1', R4b Rdais
closed

Code Name Setting range Default | Min. | Attri.
H9.00 Itzi)c()tr?nded relay 1 output selec- 0 _ Stop
H9.01 E)étr:anded relay 2 output selec- 0 _ Stop

0...25
H9.02 E)(()tr:ended relay 3 output selec- 0 _ Stop
H9.03 E)étnended relay 4 output selec- 0 _ Stop

Relay1 is defined by bit0, when

bit0is'0', R1b_R1ais opend;

when bitOis'1',R1b Rlais

closed

Relay2 is defined by bit1, when

bit1is'0', R2b_R2a s opend;

when bitlis'1', R2b R2ais

. closed

H9.10 |Relay output setting value 0 - Run

Setting range of H9.00...H9.03:

O N O 0o WNH O

: Converter ready
: Converter running
: Converter DC-braking

: Speed arrival

: Simple PLC stage complete
: Simple PLC cycle complete

10: Converter undervoltage

: Converter running at zero speed

: Frequency level detection signal (FDT1)
: Frequency level detection signal (FDT2)

11: Converter overload pre-warning
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12: Motor overload pre-warning

13: Converter stop by external error

14: Converter error
15: Converter OK
16: Counter target value arrival

17: Counter middle value arrival

18: PID reference engineering value arrival

20: Torque control mode

21: Parameter setting from communication®

25: Converter error or warning

VFC x610 Series

T

The relationship between output of '21: Parameter setting from com-
munication' and communication mode is as follow:

e For modbus mode,

The output of parameter H9.00 is
Ox7FOA. When bit0 is '0', R1b_R1la
R1b_R1lais closed.

The output of parameter H9.01 is
0x7FOA. When bitl is '0', R2b_R2a
R2b_R2a is closed.

The output of parameter H9.02 is
Ox7FOA. When bit2 is '0', R3b_R3a
R3b_R3a is closed.

The output of parameter H9.03 is
0x7FOA. When bit3 is '0', R4b_R4a
R4b_R4a is closed.

defined by bit0 of register
is opened; when bit0 is '1',

defined by bitl of register
is opened; when bitl is '1',

defined by bit2 of register
is opened; when bit2 is '1',

defined by bit3 of register
is opened; when bit3 is '1',

For other fieldbus mode, the output is defined by parameter
H9.10.

Perform the self-test function

3: Relay3 diagnosis
4: Relay4 diagnosis
5: All output diagnosis

Code Name Setting range Default | Min. | Attri.
0: Inactive
1: Relay1 diagnosis
2: Relay?2 diagnosis

H9.97 |Relay card output channel diagnosis y & 0 - Stop

e O: Inactive
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All relays are restored to default settings.

e 1: Relayl diagnosis
Relayl is closed.

e 2: Relay2 diagnosis
Relay?2 is closed.

e 3: Relay3 diagnosis
Relay3 is closed.

e 4: Relay4 diagnosis
Relay4 is closed.

e 5: All output diagnosis
All relays are closed.

[@3 Relay card output status is monitored by parameter d0.63 'Relay
card output'.
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12.3 Power Stage Configuration

12.3.1 Set the Control Mode

This function is ONLY available with Frequency Converter VFC 5610. For Fre-
quency Converter VFC 3610, ONLY 'V/f control' is available.

Code Name Setting range Default | Min. | Attri.
C0.00| Control mode (VFC 5610 only) 0,1 0 - Stop

e 0: V/f control. This mode is active by default.
e 1: Sensorless vector control (SVC control)

Once this mode is active, parameters concerning Motor parameterization and
SVC control also need to be set properly. See chapter 12.11.2 "Motor Param-
eterization" on page 220 and chapter 12.11.4 "SVC Control (VFC 5610 ON-
LY)" on page 236 respectively.

12.3.2 Normal / Heavy Duty Setting

This function is used for switching the duty mode of a frequency converter ac-
cording to the load type of the actual application.

Code Name Setting range Default | Min. | Attri.
C0.01 Normal / Heavy duty setting 0,1 1 - Stop

e 0: ND (Normal duty)

Change the duty mode to 'Normal duty' by modifying the parameter setting
from '1' to '0' according to the actual application.

Example:
A motor of 7.5 kW is used to drive a light load, e.g. a fan:
— Select a Frequency Converter VFC 3610 of 5.5 kW (5K50).

— Modify the duty mode of the frequency converter from 'Heavy duty' to 'Nor-
mal duty'.

e 1: HD (Heavy duty). This mode is set by default.
Example:
A motor of 7.5 kW is used to drive a heavy load, e.g. a compressor:
— Select a Frequency Converter VFC 3610 of 7.5 kW (7K50).

n@ For overload capability and output current in ND and HD modes, see
chapter 6.1.2 "Output" on page 19.

134/419 DOK-RCONO4-VFC-X610***-ITO8-EN-P



VFC x610 Series Bosch Rexroth AG
Functions and Parameters

12.3.3 Carrier Frequency Setting

Code Name Setting range Default Min. | Attri.
. 0K40...22K0: 1...15 kHz |0K40...90K0: 4k
C0.05 |Carrier frequency 1 Run
30K0...185K: 1...12 kHz [110K...185K: 2k
‘ 0: Inactive
Carrier frequency auto- At _
C0.06 matic adjustment 1: Active 1 Stop
2: Fixed carrier frequency

= When output frequency is less than 5 Hz, the carrier frequency is 2
kHz; When output frequency is 5...10 Hz, the carrier frequency is 4
kHz; When output frequency is more than 10 Hz, the carrier frequen-
cy is the same as customer's setting.

The relationship between the carrier frequency, heat dissipation, noise level,
and leakage current and interference is shown as below:

Heat dissipation Noise Leakage current and interference
Higher carrier frequency Higher Lower Higher
Lower carrier frequency Lower Higher Lower

Tab. 12-2: Influence of carrier frequency

For derating figures related to carrier frequency, see chapter 6.2.2 "Derating of
Electric Data" on page 26.

[@3 To achieve optimized performance, the carrier frequency setting
should follow the equation: [C0.05] > 10 x [E0.08].

With [C0.06] = 1, the carrier frequency can also be changed automatically to
keep the power module temperature within the normal range.

With [C0.06] = 2, the carrier frequency is always fixed to C0.05.
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12.3.4 Fan Control

This function is used to set the running mode of the fan for the heat sink and fan
for electrolytic capacitor.

Code Name Setting range Default | Min. | Attri.
0: Automatically controlled

C0.50 Fan control 1: Always on 0 - Run
2: On when converter run

e 0: Automatically controlled

The fan for the heat sink is by default switched on / off automatically accord-
ing to the temperature of the heat sink. In this mode, the noise level of the
frequency converter can be reduced.

e 1: Always on

The fan for the heat sink and fan for electrolytic capacitor are switched on
and running all the time once the frequency converter is powered on. In this
mode, a better cooling performance of the frequency converter can be ach-
ieved.

e 2: On when converter run.

The fan for the heat sink and fan for electrolytic capacitor on when converter
runs, and off when converter stops.

l]g: When C0.50 = "0: Automatically controlled", the electrolytic capaci-
tor fan starts running when the frequency converter is running and
stops running when the frequency converter stops.
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12.3.5 Fan Maintenance Reminder

This function is used to remind users maintaining the cooling fan in time. The
maintenance time can be set according to the actual application conditions.

Code Name Setting range Default | Min. | Attri.
C0.51 |Fan total running time 0...65,535h 0 1 Read
C0.52 |Fan maintenance time 0...65,535h 0 1 Stop
N 0: Inactive
C0.53 |Fan total running time reset . 0 - Run
1: Active

To use this function, take the following steps:

Step 1: Set the maintenance time of the fan properly

Set parameter C0.52 'Fan maintenance time' according to the actual application
conditions.

Step 2: Observe the fan lifetime status at warning

When a warning code 'FLE' (Fan maintenance period expired) is displayed on the
operating panel, [C0.51] 'Fan total running time' is higher than [C0.52] 'Fan
maintenance time'.

e Pause the display of the warning code 'FLE' by pressing the <Func> button.
e Perform fan maintenance or replacement.

Step 3: Reset the fan lifetime counter after fan maintenance or replacement
e Set parameter C0.53 'Fan total running time reset' to '1: Active'

After the execution, [C0.53] and [C0.51] will be reset to '0' automatically. By
now, the warning code 'FLE' is cleared completely.

e Adjust the value of C0.52 'Fan maintenance time' if necessary
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12.4 Basic Frequency Setting Sources

12.4.1 Function Description

Four means of frequency setting sources are available with priority (0, 1, 2, 3) as
shown in the figure below.

Only frequency setting source of the fourth priority '3: Basic frequency setting
sources' is introduced in this chapter. Other frequency setting sources of '0: PID
control', '1: Simple PLC' and '2: Jog function' will be introduced later in separate
chapters.

;, Eooz [ E0.00
PID PLC Jog Switch
inactive | inactive inactive 3
nadhe | adie “active. 2
_______ v inactive active inactive 1
| Panel 1 | inacthve | aclve active 1
I [ PanelPotentometer > | wtve | ke [ inaclve 0
| I | adve | iadve adive 0
I | Panel Digital Setting I | > ' active ' active inactive a
________ active | achve active 2
P onaoginpos — — T _-| . firit
I [ Analog Input A1 Lo _\ I ] ; r
| : I —_ | Simple PLC '— —
| [ nsogipuz -y e 0
| f [ PDeoniel  —, foe
________ _c\ | | forez . E\_ =
I_\hmm;_“.in'::l ;ia |n|:|_u| - = - L Jog function | » :
| X5 pulse input t I > (S | 3
| I e
________ (.
I_TeTni-aE _____
Up- / Down-Terminal l—h
| |
| Communication »|
Mukti-Speed [— / Digtalinputs |
fspey First frequency setting source 2 Third priority (Jog function) )
fsrc2 Second frequency setting source 3 Fourth priority (Basic frequency setting
0 First priority (PID control) 50“"995)
1 Second priority (Simple PLC) fsee Setting frequency
Fig. 12-13: Frequency setting sources
n@ The frequency setting source switching and combination cannot be

active at the same time.
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Different frequency setting sources can be selected by setting parameter E0.00

'First frequency setting source' or E0.02 'Second frequency setting source'.

Code Name Setting range Default | Min. | Attri.
E0.00 |First frequency setting source 0..21 0 - Stop
E0.02 |Second frequency setting source 0..21 2 - Stop

e O: Panel potentiometer

The setting frequency is set by adjusting the potentiometer on the operating
panel.

1: Panel button

The setting frequency is set by parameter E0.07 'Digital setting frequency'.
Pressing <¥> and <A> buttons on the operating panel will decrease and in-
crease the output frequency respectively when the frequency converter is run-
ning.

2: Al1 analog input

The setting frequency is set by All input.

3: Al2 analog input

The setting frequency is set by Al2 input.

4: EAI1 analog input

The setting frequency is set by EAl analog input.
5: EAI2 analog input

The setting frequency is set by EAI2 analog input.
10: X5 pulse input

The setting frequency is set by pulse input via X5 input.
11: Digital input Up / Down command

The setting frequency is set by command of Up / Down / Reset via digital in-
puts.

20: Communication

The setting frequency is set by engineering software, PLC or other external
device via Modbus protocol.

21: Multi-speed settings
The setting frequency is set by multi-speed settings.
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Frequency setting source switching

When [E0.04] = 0, 'Frequency setting source combination' is inactive. The setting
frequency can be switched between the first and second frequency setting
source by digital input.

If status of the selected digital input is changed when frequency converter is
running, the frequency setting source will be switched instantly and the frequen-
cy converter will accelerate / decelerate according to the actual setting frequen-
cy of respective frequency setting source.

The active / inactive of the selected digital input is triggered by voltage level, in-
stead of the edge.

Code Name Setting range Default | Min. | Attri.
E1.00| Xlinput 35 - Stop
E1.01| X2input 36 - Stop

E1.02| X3input 0 - Stop
E1.03| X4input 0 - Stop
E1.04| X5input 30: Second frequency setting source activation 0 - Stop

0

0

0

H8.00| EX1input - Stop
H8.01| EX2input - Stop
H8.02| EX3input - Stop
H8.03| EX4input 0 - Stop

To use the frequency setting source switching function, take the following steps:
Step 1: Check and be sure that [E0.04] = '0: No combination’
Step 2: Select the second frequency setting source by setting parameter E0.02

Step 3: Configure the setting frequency for the selected frequency setting
source

Step 4: Select a digital input terminal, and set its function to '30: Second fre-
quency setting source activation'

Example:

[E0.00] = '0: Panel potentiometer', the setting frequency of the first frequency
setting source is 30.00 Hz.

[E0.02] = '3: Al2 analog input', the setting frequency of the second frequency
setting source is 50.00 Hz.

Set [E1.00] = 30, X1 is used to switch the setting frequency between the first
and the second frequency sources.

e When X1 input is inactive, the actual setting frequency is 30.00 Hz set by pan-
el potentiometer.

e When X1 input is active, the actual setting frequency is 50.00 Hz ste by Al2
analog input and the converter accelerates from 30.00 Hz to 50.00 Hz.
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Frequency setting sources combination

It is possible to combine the two frequency setting sources for complicated ap-
plications.

J E002 [/ / E0DO [
[ A L . 4

.

| Panel Potentiometer I »
| |
| Panel Digial Sefting i

e T T T 7 8
|
—+
| }—»
[ omogiopuenz |- = x| 1
[. m; Sl
S o = SRC2 \

| Reulti-funcban digal input

'
I

Terminals

I Up-1 Down-Terminal '—bl
|

Communication

[ MuiSpeed [

fspey First frequency setting source fset Setting frequency
fsrca Second frequency setting source

Fig. 12-14: Combination of frequency sources

Code Name Settingrange | Default | Min. | Attri.
E0.04 | Frequency setting source combination 0...6 0 - Stop

e 0: No combination
By default, actual setting frequency is set by 'First frequency setting source'.
'Second frequency setting source' can be activated by one of digital inputs,
see chapter "Frequency setting source switching" on page 140.

e 1: First frequency setting + Second frequency setting
The actual setting frequency is the result of the addition operation of the first
and second frequency setting sources.

e 2: First frequency setting - Second frequency setting

The actual setting frequency is the result of the subtraction operation of the
first and second frequency setting sources.
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e 3: First frequency setting * Second frequency setting

The actual setting frequency is the result of the multiplication operation of
the first and second frequency setting sources.

e 4: Bigger one of 2 sources

The actual setting frequency is the bigger one of the first and second frequen-
cy setting sources.

e 5: Smaller one of 2 sources

The actual setting frequency is the smaller one of the first and second fre-
quency setting sources.

e 6:Valid which channel is non-zero

If the first frequency setting sources # OHz and the second frequency setting
sources # OHz; then the actual setting frequency is the first frequency setting
sources.

If the first frequency setting sources # OHz and the second frequency setting
sources = OHz; then the actual setting frequency is the first frequency setting
sources.

If the first frequency setting sources = OHz and the second frequency setting
sources # OHz; then the actual setting frequency is the second frequency set-
ting sources.

If the first frequency setting sources = OHz and the second frequency setting
sources = OHz; then the actual setting frequency is 0 Hz.

To use the frequency setting source combination function, take the following
steps:

Step 1: Be sure that [E1.00] = '30: Second frequency setting source activation'
to deactivate the frequency setting source switching function

Step 2: Set parameter E0.00 and E0.02 to select the first and second frequency
setting sources

Step 3: Set parameter [E0.04] = 1 or 2 according to the actual application

= The result of the combination is always limited within the range of
0.00...[E0.09] Hz.

Adjust the setting frequency by panel potentiometer

By default, the first frequency setting source is from the potentiometer on the
operating panel. To adjust the output frequency, follow the instructions below:

e Rotate the potentiometer counterclockwise (leftwards)

The output frequency decreases, and the motor decelerates.
e Rotate the potentiometer clockwise (rightwards)

The output frequency increases, and the motor accelerates.
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The setting frequency of the first and second frequency setting sources can be

adjusted by pressing the <a> / <¥> button on the operating panel.

Code Name

Setting range Default | Min. | Attri.
E0.00 |First frequency setting source 0 - Stop
- 1: Panel button
E0.02 |Second frequency setting source 2 - Stop
E0.07 |Digital setting frequency 0.00...[E0.09] Hz 50.00 | 0.01 | Run
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Adjust the setting frequency by analog inputs

When analog input All, Al2 or EAIl is used as the frequency setting source, the
relationship between Al1, Al2, EAl and the setting frequency is shown as the fig-
ure below:

Al1 Gain _| Filter time .| Curve 1/2 .

Al1—p [E1.38] > [E1.69] > [E1.68] —» Setting frequency from Al1
Al2 Gain .| Filter time .| Curve 1/2 .

Al2—p [E1.43] »  [E1.69] » [E1.68] —» Setting frequency from Al2
EAl Gain _| Filter time | Curve 0/1/2 .

EAI— [H8.10] > [H8.09] » [Hg.08] —» Setting frequency from EAI

Fig. 12-15: Al1, AI2, EAl and setting frequency

l]g-" e To set analog input All, Al2 and EAI properly, see chapter 12.2.3
"Analog Input Configuration" on page 115 and chapter 12.2.6 "I/O
Card Terminal Configuration" on page 121.

e When [H8.05] = '5: -10...10 V', set [H8.08] = '0: Curve 0"

Adjust the setting frequency by X5 pulse input

When X5 pulse input is used as the frequency setting source, the setting fre-
quency can be changed by changing the pulse frequency.

By default, 'Pulse input maximum frequency' [E1.25] = 50.0 kHz, which can be
adjusted according to the actual application.

Filter time Curve 1/2

X5 pulse input—1 =4 o) [E1.68]

— Setting frequency from X5

Y

Fig. 12-16: X5 pulse input and setting frequency

l@: To set X5 pulse input properly, see chapter 12.2.2 " X5 Pulse Input
Configuration" on page 113.
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Adjust the setting frequency by digital input Up / Down command

The setting frequency can also be adjusted with command of Up / Down / Reset,
by setting the status of digital inputs.

The setting frequency will increase with Up command active, decrease with
Down command active, reset to '0' with Reset command active.

To use this function, take the following steps:

Step 1: Set the frequency setting source

Set either the first or the second frequency setting source to '11: Digital input
Up / Down command'.

Code Name Setting range Default | Min. | Attri.
E0.00 |First frequency setting source 11: Digital input Up / Down 0 - Stop
E0.02 |Second frequency setting source ~ |command 2 - Stop
Step 2: Select any 3 digital inputs and define functions accordingly

Code Name Setting range Default | Min. | Attri.
E1.00 | X1 input 35 - Stop
E1.01 |X2input 36 - Stop
E1.02 |X3input 0 - Stop
E1.03 [X4 input 20: Frequency Up command 0 - Stop
E1.04 (X5 input 21: Frequency Down command 0 - Stop
H8.00 |EX1 input 22: Up / Down command reset 0 - Stop
H8.01 |EX2 input 0 - Stop
H8.02 |EX3 input 0 - Stop
H8.03 [EX4 input 0 - Stop
Step 3: Set the change rate and initial frequency for Up / Down operation

Code Name Setting range Default | Min. | Attri.
E1.16 |Digital input Up / Down change rate {0.10...100.00 Hz/s 1.00 0.01 Run
F1.17 gl'fe'ﬂ;”p”t Up/Downinitialfre- |4 55 (£0.09] Hz 0.00 | 0.01 | Run

Example: [E1.00] = 20, [E1.01] = 21, [E1.02] = 22
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Fig. 12-17: External control terminals

Connect switch K1 to X1, and set [E1.00] = '20: Frequency Up command'.
Connect switch K2 to X2, and set [E1.01] = '21: Frequency Down command'.
Connect switch K3 to X3, and set [E1.02] = '22: Up / Down command reset'.

K1 K2 K3 Response of setting frequency
Closed / Open Closed / Open Closed Is reset to 0.00 Hz
Increases from [E1.17] with the
Closed Open Open change rate defined by [E1.16]
Decreases from [E1.17] with the
Open Closed Open change rate defined by [E1.16]
Open Open Open No change
Closed Closed Open No change
Tab. 12-3: K1, K2, K3 settings
= Up / Down / Reset command is only active when the frequency con-

verter is running. Whether the setting frequency modified by Up /
Down terminals will be saved or not after power off depends on
E0.06, see chapter 12.4.5 "Frequency Setting Saving" on page 158.
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Adjust the setting frequency by multi-speed function

Multi-speed function offers flexible, switchable 16 independent stages of setting
frequency. The rotation direction of each stage depends on both the 'Stage ac-
tion' and the 'Run command source', see the table below:

Frequency source | Run command source Rotation direction Acc. / Dec. time

[E3.60], [E3.62], [E3.64], [E3.66] | [E0.26]/[E0.27]

T [E3.68], [E3.70], [E3.72], [E3.74] |[E3.10]/[E3.11]

[E3.76], [E3.78], [E3.80], [E3.82] | [E3.12]/[E3.13]

. [E3.84], [E3.86], [E3.88], [E3.90] | [E3.14]/[E3.15]
Multi-speed

External terminals

8 or less stages: 2-wire control
9 or more stages: parameters

Communication

Set by communication

[E3.16]/[E3.17]
[E3.18]/[E3.19]
[E3.20]/[E3.21]
[E3.22]/[E3.23]

Tab. 12-4: Setting frequency and multi-speed settings
To configure the multi-speed settings, take the following steps:
Step 1: Activate multi-speed function

Code Name Setting range Default | Min. | Attri.

E0.00 |First frequency setting source . . 0 - Stop
21: Multi-speed settings

E0.02 |Second frequency setting source P & 2 - Stop

Step 2: Select any 3 digital inputs and define functions accordingly

Assign functions to digital inputs properly when 'Acceleration / deceleration
time activation' and '2-wire / 3-wire control mode' are also necessary defined via

digital inputs.

Code Name Setting range Default | Min. | Attri.
E1.00 (X1 input 35 - Stop
E1.01 |X2input 36 - Stop
E1.02 XS!nput 1: Multi-speed control input 1 0 - Stop
E1.03 | X4 input . . 0 - Stop

. 2: Multi-speed control input 2

E1.04 |X5input 3. Multi d control inout 3 0 - Stop
H8.00 |EXT input 4'M”| fSpeed eon rolf”p” 0 ~ [ Stop
H8.01 [EX2 input : Multi-speed control input 0 — Stop
H8.02 [EX3 input 0 - Stop
H8.03 [EX4 input 0 - Stop

Step 3: Configure the setting frequency for each stage

If the setting frequency of next stage is lower than that of the current stage, it
will decelerate to the next stage with the deceleration time of the current stage;
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if the setting frequency of next stage is higher than that of the current stage, it
will accelerate to the next stage with the acceleration time of next stage.

Code Name Setting range Default | Min. | Attri.
E0.07 |Digital setting frequency 0.00...[E0.09] Hz 50.00 | 0.01 | Run
E3.40 |Multi-speed frequency 1 0.00...[E0.09] Hz 0.00 0.01 Run
E3.41 |Multi-speed frequency 2 0.00...[E0.09] Hz 0.00 0.01 Run
E3.42 |Multi-speed frequency 3 0.00...[E0.09] Hz 0.00 0.01 Run
E3.43 |Multi-speed frequency 4 0.00...[E0.09] Hz 0.00 0.01 Run
E3.44 |Multi-speed frequency 5 0.00...[E0.09] Hz 0.00 0.01 Run
E3.45 |Multi-speed frequency 6 0.00...[E0.09] Hz 0.00 0.01 Run
E3.46 |Multi-speed frequency 7 0.00...[E0.09] Hz 0.00 0.01 Run
E3.47 |Multi-speed frequency 8 0.00...[E0.09] Hz 0.00 0.01 Run
E3.48 |Multi-speed frequency 9 0.00...[E0.09] Hz 0.00 0.01 Run
E3.49 |Multi-speed frequency 10 0.00...[E0.09] Hz 0.00 0.01 Run
E3.50 |Multi-speed frequency 11 0.00...[E0.09] Hz 0.00 0.01 Run
E3.51 |Multi-speed frequency 12 0.00...[E0.09] Hz 0.00 0.01 Run
E3.52 [Multi-speed frequency 13 0.00...[E0.09] Hz 0.00 0.01 Run
E3.53 |Multi-speed frequency 14 0.00...[E0.09] Hz 0.00 0.01 Run
E3.54 |Multi-speed frequency 15 0.00...[E0.09] Hz 0.00 0.01 Run

Step 4: Set the acceleration time / dec