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Please study this Manual
prior to Installation and
Start-up.

HOW TO USE THIS MANUAL

This Operation Manual is valid
for Frequency Inverters Series
FU2000.

The front cover can be folded
out to illustrate the Frequency
Inverter's construction and the
location of individual compo-
nents or modules, This fold-out
is provided as a guide line
through the entire manual.

Following a tabulation-type list-
ing of abbreviations used in this
manual, chapter 1 contains
general information related to
Frequancy Inverters Saries
FU2000.

Chapters 2 and 3 include es-
sential information concerning
technical data as well as in-
structions related to storage and
transportation of the equipment.

Chapters 4 and 5 contain in-
structions for mechanical as well
as for electrical installation.
Wiring connections are shownin

chapter 6.

Detailed instructions in regard to
parameter entries via Digital
Control Unit are given in chap-
ter 7.

Information generally applicabla
to the operation of Frequency
Inverters is given in chapter 8.

Finally, chapter 9 describes, in
detail, intital assembly and in-
stallation, as well as a listing for
trouble shooting and repairs.

The manual contains complete
information required for normal
installation and operation of the
equipment; however, should
questions arise beyond the
scope of this manual, you are
kindly requested to contact

LUST Electronic-Systeme GmbH
GewerbestraBe 5-9
D-6335 Lahnau 1

Phone 064 41/6 02-0
Teletax 064 41/6 02-37
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GENERAL INFORMATION

ABOUT FREQUENCY
INVERTERS IN GENERAL

Frequency Invertars Series
FU2000 are designed for en-
ergy-saving, stepless speed
variation control of AC motors in
the range of 0,75kW through
3,0kW. High-performance Mi-
cro-processor technology, as
well as SMD assembly tech-
niques, were utilized to provide
a compact, aasy-to-oparate
piece of equipment. Application
possibilities for electronically
controlled speed variation of
rugged AC motors have thus
been expanded considerably.
Frequency Inverters produce ACG
networks of variable current fre-
quencies,

Simultaneous variation of phase
voltage in accordance to a cho-
sen UA curve serves to operate
the motor at constant magnetic
flow up to nominal frequency.
This results in constant lorque
during acceleration up to the
desired nominal speed level.
Also, the inverter's performance
remains constant,

Existing asynchronous AC mo-
lors can be retro-fitted for op-
eration via Frequency Inverter.
In addition to advantages real-
ized from controlled speed
variation other benefits can be
obtained, such as minimized

maintenance requirements, re- |

duced wear and tear due to
controlled accelaration and da-

calaration, and reduced work |
cycle times due to higher aver- |

age speed ranges. The adapta- |
tion of linear speed of a con- |
veyor belt, lor example, in cor- |
relation to a primary work proe- |

ess is easily realized through
frequency conversion, Further-
more, the operation of pumps
and venting equipment via Fre-
quency Inverter results in con-
siderable energy savings.

SPECIAL
CHARACTERISTICS

+ Compact design, permitted
through utilisation of SMD as-
sambly techniques,

= Entirely digital structure
with 16-bit Microprocessor,

= High device efficiency,

+ Smooth rotation, even at
lowest speed levels,

= Control Inputs and Outputs
are free of potentials and
compatible with SPS (Storage
Programmable Control) cir-
cuitries,

+ High overload properties
with monitoring of the current/
time factor (1 x 1),

= High switching frequency,
thus reduction of motor noise,

* Extensive software options
for numerous applications,

+ Serial interface RS485 for
integration with primary con-
trol systems,

+ Simplified initial start-up
and control through integra-
tion of a digitally structured
operation control unit with
LCD display and coded mes-
sages,

* Non-volatile occurence
memory for quick detection of
malfunctions (failures), mini-
rmizing down times.,

* LUWORK compatible
PC software for parametring,
controlling, monitoring and
documentineg.

* Drivecaom compatible
Connection to real time Drive-
com bus system.

B2000-E.O0 1005
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APPLICATION RANGE

Conveyance, Moving,
Positioning

I constant, jerk-free progression
of motion is critical, or if work
cyle timas are to be reduced with
simultaneous reduction of wear
and tear.

Dosage, Climate Control,
Regqulation

Readuction of of energy con-
sumption as well as of wear and
tear on pumps and aircon-
ditioning equipmeamt; if precisa
dosage and dosage regulation
with high-degree process inte-
gration are required.

Machining and
Manufacturing

For optimized constant machin-
ing speed and work cycle time
raduction, and for improvement
of machined surface quality.

MODEL CODES

Continuous Current of Device

Fower Supply Voltage
230V AC (400V AC).

Series

Frequancy Inverer




POWER OUTPUT

otor Rating / 4-Pole Std. Motor P | kw 0,75 1,5 22 1,5 2,2 3.0
- lonstant Capacity s | kva 1,6 27 a2 | 2.7 38 5,5
 Gurrent, continuous I A as 62 9.6 35 5,0 7,2
' ontinuous load - % 110
Overtoad for 60 seconds - % 50 30 50 10 at presont
! (30 from Mayg1)
Voltage u v 3x0..230 3x0..400
lotary Field Frequency f Hz 0...400
F;rar ey Solution . f % 0,1 of FMAX, 0,05Hz min.
‘ype of Load - - resistive / inductive
“tax. permiss. overload current for 60sec | I, | A 53 9,3 12,5 5.3 8,0 8,0
(9.3) (9,3)

_ LINE POWER SUPPLY INPUT

‘oltage U W 230 -30/+15% 3 x 400 -20/+15%
!ine Power Frequancy f Hz SOM60 +10%
rerform. Factor of Fundament. Oscillation| - COSQ = 0,97 (only effective power)
put Wire Gauge A | mm? multistrand 1,5 / single strand 2.5
Exte  Line Fuses (delay-type) I .ﬁ. . N 16 -
y ‘ermissible Line Vulta;a Asymmetry AU % : 3 N

i

DIMENSIONAL DATA

{hys-ica.l Dimensions WxH | mm T 216x256x 128 | 216x256x 162 216 x 340
x0 with LAZ000 (216 x 340 x 162) x 162
F:;l . T - kg app; 4 appr. 5.5 a-ppr. &
ﬁ:hﬂﬁm Hal‘jng;" - - - . .IF‘ 10/ VBG4 -
;:;i;nﬁng D!ienlz.ltion n = - 1 . Vertical on wall or p.a.n-ei

B2000-E.01 1081
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Mao. internal temperature of equipment T b &0

up o 1000m alovaton

Max. parmizsib. ambient Tomperature, or T °C 40 30 40

Temp. of Coolant up to 1000 m elevation {40}

Reduction of Output Power H m 5% Reduction per 1000m (3000FL)

related to elevation above 1000m (3000FL)

Reduction of Output Power - | %PFC 2% por "C above 40°C ambient temperatune

related to ambiant Temparaturs maximum ambiant temparature: 55°C

Power Loss P KW a,10 0,15 0,23 0,13 0,20 0,25
Relative Humidity - % S0% non-dawing

Vibration - - mechanically 0,4g / electrically 2g
-cHficiency n % 94 a5 a5 95 95 o6
Storage Temperature T o -10°C .. +60°C o VDE 0160

B2000-E,01 10791 g
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TRANSPORTATION,
STORAGE AND
MECHANICAL HANDLING

For protection purpose Fre-
quency Inverters Saries FU2000
ara crated in heavy-duty card-
board boxes with cushioning
inserts,

Maximum ambient conditions in
storage areas ace. to VOEO160:

= Slorage temperature:
-10°C ... +55°C
(14 ... 130 °F)
Relative humidity:
90%, non-dewing

Shipments include:
1. Frequency Inverter
2. Operation Manual

Please study the Operation
Manual before attempting any
Installation andfor Start-up
activities !
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_ INSTRUCTIONS FOR ME- lllustration of:
CHANICAL INSTALLATION FU2239 with LA2000

FU2408 with LA2000

OVER-ALL DIMENSIONS,
BORE PATTERNS

Mustration of: FU2233 and
Fuz2237

TYPE OF HOUSING
PROTECTION

Protection Rating for the hous-
ing is IP10 acc.to DIN 40050,

Accident Pravention Rule VBG4
lNlustration of: FU2239, is followed, i.e. protection
FU2404 and against contact with larger body
FU2408 surfaces (such as hands) is
without provided.
LAZ000

MOUNTING INSTRUCTIONS

Standard Frequency Inverters
Series FU2000 are prepared to
be mounted in Control Com-
partments subjected to flow-
through of outside air, The con-
verlers are mounted on a panel
with 4 screws M4,

The following conditions
apply to the mounting
location:

- Verlical device orienlation

- Max. temperature of
inflowing cooling air: 40°C

- Rel. humidity: O ... 90%, non-
dewing

- Max. elevation: 2500m
(Performance raduction
above 1000m)

- Max. cooling block tempera-
ture: 80°C (176°F)

B2000-E.0 10081



MOUNTING OF VENTING
ATTACHMENT LA2000

stration of Venting
achment Frequency inverters can be fit-
ted with an LA2000 fan kit to
improve cooling o suit the spe-
2‘: —« cific application {ambient tem-
1

peraturefoperating frequency).

Please proceed as follows:

n Disconnect inverter from
powaer source, then wail
appr. 3 minutes to allow the
capacitors in the intermedi-
ate circuit to discharge
complately.

E Remove cover from Inverter.

B e venting attachment an
the inverter's cooling block
in such fashion that electri-
cal wiring ean be peformed
on the front. -

Connect venting attachment
on cooling block using two
sali-threading screws (Bmm
lang, in accessories).

E Connect protective (Ground)
conduit to inverter housing's
ground terminal (ref. lo wir-
ing diagram).

[ Piug venting attachment's
conduits on pins of the in-
vertar's mastar PCB.

Double-check correct wiring;
Place and secure cover on
Inverter,

E Switch Inverter ON: Acertain
that venting fan does NOT
Tun.

Mechanical Installation

Piug venling attachment's
power supply conduils on
pinas of master PCH
(XU + rerct)

(XL Bluabiack)

BI000-E.00 1005
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INSTRUCTIONS FOR ELEC-
TRICAL INSTALLATION

RULES AND REGULATIONS

General rules pertaining 1o the
installation of electrical equip-
ment must ba followead:

VDE 0100
Rules for High-Voltage Equip-
ment up to 1000V,

VDE 0113
Rules for electrical devices of
machining and manufacturing
equipment.

VDE 0160
Electronic devices on High-
Voltage equipment.

Additional rules and reguila-
tions may apply depending
upon specific application of
the equipment.

Hints for the Prevention of
Accidents:

Do not enter the inverter com-
partment nor touch any compo-
nents, and delay utilization of
measuring instrumentation until
the capacitors of the intermedi-
ate eircuitry are fully discharged
(observe yellow LEDY); ref. to
itern 19 of ‘Lay-out Diagram’ in
front of manual.

Do not attempt to inspect volt-
age stability of the device, and
disconnect line power supply
prior to insulation testing.

The separation of potential of
power part and control part is not
in accordance with VDE rules
relating to low voltage devices.

Leakage current is =3,5mA, re-
gquiring hard wiring in accord- |
ance with VODE 0160,

Bmcunnu&tdmu .pm-m :
supphr pfrtor 3-: ﬁnlarmg =
the jn#el‘tef‘ﬁ compau-
menL Wmti ‘minutes (for

: ‘the m!erme- i

e refper!prmmg an'gr worlc 3_:
: on the dmce : ;

PROTECTIVE MEASURES

Laakage currant of the inverter,
without cables, is appr. 10mA.
Cepending upon local rules and
regulations the following meas-
uras can ba taken:

= Protective wiring against
falsa currents

= Protective wiring against
false voltages

= Protective grounding

= Protective "Zero'ing

* Protective conductor system

NOTE:

Protective circuits against false
current (FI) can be operated
conditionally in conjunction with
frequency inverters; howaver,
this is prohibited in some coun-
tries.

Thera ara Wo reasons:

a) All rectifier loads (i.e. not
only those on frequency in-
verters) could generate a
direct current (DC) in the
supphy power network, which
would reduce the protective
wiring's effectiveness.

b) An Fl overioad switch could
be tripped prematurely by
radio intederanca filters, re-
sulting in undesired drive
interruption.



B

CONTROL DEVICES

According to VDE rules, Fre-
quency Inverters must be con-
nected to the power supply line
in such fashion, that provisions
for total disconnection is pro-
vided (such as main breaker
switches, relays, or power-op-
erated switches etc.). The ma-
tor controlled by the Frequency
Inverter can be disconnectable
via relay or motor overload
swilch,

CABLE ROUTING

Wiring of line power supply,
maotor power supply and control
wiring must be routed in sepa-
rate cable hamesses.

It is recommended o use
shielded cable for control wiring.
Shielding must be connected to
the inverter only.

Radio interference proofing
should be provided as a pre-
cautionary measure, e.g. instal-
lation of RC-members on relay
solenoids.

Instantaneous changes of po-
tential within the motor coils
could occur when operating DS
molors via Frequency Inverter,
Such changes of potential could

-generate high-frequancy cur-

rents with negative conse-
quences on other equipment. If
such interferences are ex-
pected, shielded cable should
be provided for moter wiring
also, Shielding must be con-
nected to terminal X1/PE.

LISTING OF FUSES

* Rel. 1o ‘Lay-oul Diagramy in front of manual,

BR2000-E. 01 10401
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POWER SUPPLY
CONNECTION FU2230

POWER SUPPLY
CONNECTION FU2400

The customer's power supply
line must be connected to Ter-
minals X1/L1, N, and PE.

The customner's power supply
line must be connected to Ter-
-1+ ] minals X1/L1, L2, L3, and PE.
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MOTOR CONNECTION
Fu2230

Power supphy to the molor must
be connected to terminals X1/
FPE, U, WV, and W.

Wire gauge must be chosen in
correspondence to the expected
continuous current rating.
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For multiple-motor operation
care must be taken not 1o ax-
ceed the Frequency Inverter's
maximum current rating.
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o 0
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+ |80
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MOTOR CONNECTION
FU2400

Power supply to the motor must
be connected 1o terminals X1/
PE, U, V, and W.

Wire gauge must be chosen in
cormrespondence to the expected
continuous current rating.

NOTE:

For multiple-motor operation
care must be taken not to ex-
ceed the Frequency Inverter's
maximum current rating.

o LA A A
e

i A 2
P
* : 2
<f!-s.+k u#.o-géa- 2 : 3\%
ot «-go =
Ao g g
 relay) during nis
b SR e wg‘«?x i
e mu’w SmEg e S
e A e R S
e R
i e e
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BRAKE CHOPPER
TERMINALS (X1)

If the rotor speed (RPM) is
higher than the comesponding
synchronous speed, energy
feed-back into the Frequency
Inverter takes place. In this op-
eration mode the molor is
subjected to electrical braking
action by the Frequency In-
verter,

For trouble-free braking opera-
tion an external brake chopper
should be provided, depending
upon the degree of required
braking energy.

Installation of an External
Brake Chopper:

Inverter must be discon-
nected from power Source.

B The intermediate circuit’s
capacitors must be totally
discharged, ie. OWDC must
be present on terminals
X1/

X1+

B The external brake chopper
must be connected to termi-
nals
¥1/-

X1+

e b?c

Lo ﬁ#h}-'{xﬁ\q'{ik*-@ébﬁy
‘°‘$“"€$v

2
:Nxxx‘?‘?i:a.d v##%@.{ﬁx
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T el X'\.a.x g_.a.'\c“ -

iy x -
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ed "*#5‘“

i
oxra—s H\-o-:x-:
£
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s
o
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e

FU2000 motherboard

XKR13

XH13+

RETROFITTING AN
INTERNAL BRAKING
RESISTOR
RB2239/2400

The FU2239 Frequency In-
varter and the FU2400 Fre-
quency Inverter can both, de-
pending on the braking anergy,
be fitted with an internal braking
rasistor at a later date.

When fitting the FU2239/2400
resistor please proceed as fol-
lows:

{cabke 1o XFi13+ and XR13-)

Disconnect inverter from
mains supply and wait about
3 minutes to allow the inter-
mediate circuit capacitors to
discharge;

Remove cover of frequency
inverter;

El Insert braking resistor in the
recess in the heat sink;

H Close off by pressing in the
sleave;

B connect braking resistor 10
matherboard. Connect one
load to XA 13+ and the other
to XR13- (no plolarity con-
straints);

13




112000 motherboard

H13-

XR13+

[ Check connections, replace
cover;

Switch on mains supply o
inverter and observe LED 13
(see diagram) to check op-
eration,

Note:

Use: RB2239 raesistor for
FU2239. RB2400 resistor for
FU2404/2408.

RETROFITTING AN EXTER-
NAL BRAKING RESISTOR
RBC2230 / RBC2400

The FU2239 Frequency In-
verter and the FU2400 Fre-
quency Inverter can both, de-
pending on the braking enargy,
befitted with an external braking
rasistor at a later date,

When fitting the RBC2230/
RBC2400 resistor please pro-
cead as follows:

n Disconnect inverter from
mains supply and wait about
3 minutes to allow the inter-
mediate circuit capacitors to
discharge;

H Remave cover of frequency
inverter;

Fitbraking resistorto the side
of the FU2000 (see diagram);

Connect braking resistor to
motherboard, Connect ona
load to XR13+ and the other
1o XR13- (no polarity con-
straints);

E Connect gmundlng conduc-
tor;

B Connect the thermostatic
switch i.e. connect the con-
trol safely circuit. =~

s e o R
Hid
ey o,

et b >
R i
=k o S
va-'\-x}-u-wa-w S R e
B e oo

Thermostat specifications

HE o

R A o-wx«t V&:xoﬁsqoq&**%\,ﬂx$$*ﬂ« i
SR ?%%W&Q?

i

T o 4?33»
S

%”';{g-.;w«wvﬁ-ﬁ”f‘
e S

. ﬁ%m-

S

Check connections,
Replace cover;

Bl Switch on mains supply to
inverter and observe LED 13
(see diagram) to check op-
aration.

Note:

Usa:

RBC2230 resistor for FU2233/
223712238,

RBC2240 resistor for FU2404/
2408.

View X

= Conneclion lor
tharmostatic switch

E000-E.0n 10850



LAY-OUT DIAGRAM FOR FU2000

B2000-E.01 10031

Power Supply Terminals (X1)
Motor Connection Terminals [X1)
Extemal brake chopper port
Control Circuit Terminals X2
Serial Interface R5485
Potentiometer (ILIM)

LED Display

Plug Location MC-Print

Intermediate Circuit's Capacitors

10

12

13

14

15

16

Pre-Load Relay
Fuse for Intermediate Circuitry

Jumper Strip X‘H for Adaptation
of Signal ‘Nominal Frequency Value'

LED (yellow) for Intermediate Circuit
and Application of Brake Chopper

Probing Point for max. internal
Temperature of Converter

Option
LAZ2000 fan kit

Digital Control Unit (DBE)



DIAGRAM OF
WIRING TERMINALS

FSINAJF) Entry of Value for
no.::-up
of votasiondd Floid
0. eV
0[] o 20 e,
o 1
SR STAAT im FH Dir,
ST STAAT in LM Dir,
S10UT w&m@% ]
0 L7}
FOUTF  Dighal [ 5
Fuequersy Oulpid g €
— & 5
P_
S20UT,
So0r Lo @EE'“E s &
acthated E %
(] o
b S1IND,  Program inpuls = & 33
& SPIND Digaal = 24
SOUTA e Clulpud
P s ® %]
ujvw
[ 1 @|ala

B =N I

- ()

ABBREVIATED CODE FOR

CONTROL TERMINALS
Type of Infarmation ° » Standard Control Inputs apply
A =
0D = Dé Ig SI-mal%Hbgh.anﬂm} if Direction of information flow
R = Cotac ot e Output is not indicated.

B200ME .01 10051

Type of Information .

Direction of Information
Flow *

Contents of Information

* s nol appaae on D play

Direction of Information Flow *
] = INFUT
OUT = OUTPUT

Contents of Infonmation

F = Rol Field Frequency on
Invedier Cadpat

F5 = Moménal Frequency Value

Ve Voltage on lnverer Oulput

1 = Current on Iimeertar Oulpul

Indication of type and direc-
tion of information is omitted
if Qutput or Input information
is displayed on a ceniral op-
aration unit.

An Input or Qutput is pro-
grammabie if the correspond-
ing control terminal is de-
nominated “Special’ input or
output.



“Connection Group Specification

CONTROL TERMINALS (X2)

R
b P iy

=

b
R

NOTE:
It is recommended to use
shielded cable for control wiring.

Connection Group Specification

Supply Voltages

Analogous Input of

~ominal Frequency Value
FSINA)

jref. to 6.4.1)

= +10W £29%
NOT short cireuit-proof,
max. load, 2mA at
Ska2

= 422V +5%
NOT short circuit-proof,
max, load 200mA

o e e e,
«.;Mvwox SR
H

= i
&Wﬂﬁ R

e L T
Lttt b B Bt S xswwg

— ' be

 exceed the maximum

ggp?&hi?SM e ?}&W S 33‘2*?"‘”‘*‘?:

~ permissible load of 200
!

,’:W”,, ﬁix;??f*éiitéfﬁ?fiﬂf?ﬁ?ﬁfﬁ

= -a- :. ?v{ .{:-.& S e L
:-:f.{xr<r6 *ok 6 ‘2 S e

* Possibility to cascadize
several invaerters via nominal
voltage value

+ Saolution 8 BIT

= Scanning cycle 8msec.,

= Softwara fiter SOmsec.

Jic” " Input of nominal
Freqwency Value

FSINA(F))
ref. to 6.4.2)

= ‘Schmitt-Trigger input

LOW <4V

HIGH = 5V (max. 10V)
= Limits

Fonx = 1kHz or

Fue = 10kHzZ

= Scanning cycle Bmsec.
+« Hardware filter 22msec,

+ Software filter S0msec.

Digital Control Inputs
{51IND, S2IND, 5TR; STL)

= LOW <3V
HIGH = 8V (max. 30V)
(other voltages are nol
parmitted)

+ Current on contacts 10mA
« PLC-Compatible,
+24V logical circuit against
Zero'
+ Scanning cycle 8msec.

+ Hardwara filtar 3,3msec.

= Software filter
2 x Scanning cycle

Digital
Control Outputs
(S10UT, S20UT, S30UT)

Digital
Frequency Output
(FOUTF)

Analogous Output
(SOUTA)

* Programmable function

= 1 driver output (S10UT),
short circuit-proof,
BOmMA maximum,
HIGH activated

+« 2 open collector outputs
(52007, 530UT),
MOT shont circuit-proof,
S0mA maximum,
LOW activated, internally
pulling 10k(2 at 22V

= NOT short-circuit-proof,

+ constant pulse width appr.

40MLs-LOW
= output frequency 6-fold,
* HIGH at stop = 22V

+ 1o connection of DF40/56

« NOT short circuit-proof,

+ output voltage 10V with
50% overvollage

* max. load TmA

+ Solution 7 BIT

BE2000-E.01 105
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CONTROL FUNCTIONS

ANALOGOUS ENTRY OF
NOMINAL FREQUENCY
VALUE (FSINA(F))

Ri =100k
Ratio:

{against X2 : 22)
Ok = FMIN
10k = FMAX

X11 Jumper pasition A

Ri = 100K}

Ratio:
(against X2 : 22)

oV (OV;2V) = fmin
10V (2V; 10V) = fmax

X11 Jumper positions:
A 0. 10V

D:o0..2v

E:2..00V

e o e

"** i ﬁ" %“g&&ﬂs%*&*xr«g .:5
z:o S e ] &?--&-ox
b R R T R

Ri = 5000

Ratio:

(against X2 : 22)

0 (4)mA = fmin
20mA = fmax

X11 Jumper posilion
B =0 ..20mA
C = 4 ..20mA

NOTE:

The lecation of jumper strip X11
is shown on the front fold-out of
this manual.

With preselected rotational di-
rection the inverler can also be
started via nominal frequency
value input,

b <;;<'q.',_:.§

ﬁs]!‘#ﬁ\ﬂ*f?::';:z}!ﬁﬁ D
we e

ey
B e e

e e i
po . Pmax
i} 3'3-31'"1""".3-@-
i :
e A w2
A G S e

'\c.{:-{x{.,.-v:- S g
B

e -
b

.-:-; e S s ki
e R e 2

DIGITAL ENTRY OF HOMINAL
FREQUENCY VALUE
(FSINA(F))

Ri = 100k

Ratio:

(against X2 : 22)

OkHz = fmin

1{10)kHz = fmax

LOW < 4V

HIGH > 5V (max. 10V)

X11 Jumper position A

NOTE:

Reversal from analogous to
digital nominal wvalue is
performed via digital contral
unit. Digital and analogous
control preclude eachother.

17




TABLE OF CONTROL FUNCTIONS 'RH START', 'LH START', 'REVERSAL' AND 'RAMP-
CONTROLLES BRAKE APPLICATION

PRECONDITION

ACTION F ACTUATION

REAKTION / ABLAUF

+ Main switch ON = Enter STH Output stages released
- | = No Malfunction Rotational Field in RH (Clockw.)
o : = Nominal Value entered direction
ey T i B inverter's output frequency
: o accelerates along preselected
% = ramg 1o preselected nominal
= : SRR frequency value
e
» Clear STR El Output stages closed
B Motor coasts out without control
= Main Switch ON « Enter STL Output stages released
= Mo Malfunction Retational Field in LH
= Mominal Value entered (C1. Clockw.) direction
Inverter's output fraquency
accelerales along preselected
ramp to preselected nominal
value
* Clear STL Qutput stages closed
B Motor coasts out without control
X2
& Revens .
| “ = Main Switch ON + Enter STL B Inverter decelerates from
23 —1 = Mo Malfunction = Clear STH operational frequency down to
N = Mominal Value entered ‘0" along preselected ramp;
STL + 5TR entered E Changs from RH (Clockw.) to
o 25 LH (C1. Clockw.) Field rotation;
TR E Inverer then accelerates its
26 output frequency along pre-
a7 saelected acceleration ramp to
nominal value.
28
29 * Main Switch ON + Enter STR Inverter decelerates from
a0 = Mo Malfunction + Clear STL operational frequency down to
+« Mominal Value enterad ‘0" along preselected ramp
i AN * STL entered & Change from LH (Ct. Clockw.)
i - . 1o RH (Clockw.) Field rotation
o B Inverter then accelerates its
a3 i : : output frequancy along pre-
i: lapping fashion. = selected acceleration ramp to
34 T e R R s e nominal value
36
37  RAMP-CONTROLLED
CRRAONGE L e
Esmwmmo;:;::zz: SR
+ Main Switch OM * Enter opposite direction; [ Inverter decelerates its output
= Mo Malfunction both, BH and LH frequency along preselected
+ Mominal Value entered direction must be ramp, subsequently closing its
* 5TH or 5TL entered entered. outpul stages,

s —

B2000-E.01 1091



FU2000 - LISTING OF PARAMETERS

Control Level

Nn.i Ne.2 Abbr. Dim. Parameter Name Page

o 01 MODE - Operation Mode 28
04 FSSEL - Selector for Nominal Frequency Value 3z
T pEss eI
12 F Hz Output Frequency a2
13 Vv Y Qutput Voltage 3z
18 TIME h Switch-ON after Reset az2
TDP h ”“Cﬁperatiun Hours ) . 32
L e -

Mjmmum Freq uenc‘y“ .

FMJN 28
FMAX Maximum Frequency 28
FF2 Fixed Frequency 29
FF3 Hz Fixed Frequency 29
FF4 Hz Fixed Frequency 29
26 26 FF5 Hz Reference Frequency for S20UT 29
27 FFe Hz  Control Frequ. Selector for 33
LT Curve Set
28 FF7 Hz Fixed Frequency

(Program. via Option. Functmn}

e

i
W:’*i¢‘§vvp-¢< G

a wU.-"I Curva Set Selector

az 32 RACC1 Hzfsec Acceleration Ramp 1°
33 33 HRDEC1 Hzfsec Deceleration Ramp 1°
34 RACCZ2 Hzfsec Acceleration Ramp 27
35 RDEC2 Hzisec Deceleration Ramp 2*
6 36 HSTOP Hz/sec STOP Deceleration Ramp
38 THTDC sec OFF Delay of DC Stop Torque
.39 VHIDC % DC Stop ‘u’onage o

i
;,n\r# 5

e . UACawe e
41 41 UA Curve Selector 30
12 42 Start Torque (Boost 1)° 30
i3 43 Mominal Frequency Point 1* 31
44 Start Torque 2 (Boost 2)° a3
_ Nominal Fruquencyr Point 2* 33

e Curmntﬂouadary #aﬁue
) Dvarluad Prmml:an
A vl'.'.'.onfml carcurl

61 SOUTA - F‘mgrarnmmg ol An a]n{;ous Dulput a5

62 S510UT - Programming of Control Output 1 a5

63 S20UT - Programming of Control Output 2 as

... B4 53 i ngramrn:ng nf Cnntrul Oulpui 3 a5
e  Program e

i 71 PROG - Program NO 36

72 72  START - Start Opfion k|

74 PWM = Modulation Frequency. 26
e ﬂuweﬂerﬂ*ﬂa s paan

95 ERR1 - Last Failure 36

96 ERR2 - Mext to last Failure a8

97 ERR3 - Second to last Failure 36

98 ERR 4 - Third to last Failure 36

Customer
Setting

Factory

Setting Range Setting

1..6 1

D 23 0
D

0.“400

0..100, from U_,

0...960 4

0.65000 4 ) .
e

0...400 0

4 ,..400 50

0...400 5

0..400 ]

0 ...400 60

0 ... 400 3

0 ..400 (]

0...400

S
;m:-:- *”:"'; ,::_..-:-x-a-.c‘!'
SR

:--:.r:x-: e
”’ R

SRS S

0.5 o
0 ...25, from U, 5
26 _..960 S0
0 ...25, from U, 5

_ 26 BEU 50

L
1
7
G

e oo

FOO ..09
Foo .99
FOOQ ...99
Foo .99

FE2 PArarme Iers TN b-l:- resamved in comalation to tru_ U.IT Curve Se-r bele-r_mr :P aramieter Mo :11}

B3000-E 09 1068



SWITCHING ,ON“ MAIN RESET

POWER SUPPLY
VIA STL OR STRH

The Frequency Inverter re-

For safety reason the Inverter sumes ‘Ready’ mode after
must not be switched ON while having been in ‘Failure’ mode,
control function STL (or STR) is if the malfunction no longer ex-
activated. ists, and if the main switch is

switched "OFF" and then ‘ON',

If the Frequency Inverter is
switched ON (connected to
power supply network) while
STR or STL is activated, it ig-
nores the start condition until
such time that both, RH and LH
control contacts are on ‘OFF
(Stop) simultaneously.

T MNOTE:

| Activation of function "AUTO-

i) START precludas the behavoir
describad above.

e = i

x s:- S 3
EhEII,O!'liw ety
vﬁfn'cot>>& ‘éi‘;“ i.'--:-":?‘”""'
SR ?}u.; ] :‘“32 ¥

. VDE rules 0100, part 227
S

;:mhﬁ”?wwv+¢.{¢.x$ R *'*y‘ :

- paragraph 5‘.¢,~§:fanc§m=::

i ,.. s e e e

ing. ?!‘?!E%!JE“;«“Q“]P%

:jF ;‘tmi;_}:ﬁ:{i:ﬁﬁkmﬁﬁaﬁu"” '

“and oms‘l’ai'h‘tmn of volt-

e T T S e ﬁhv._

-::--u%\m:v rtzh;nmeP
5.5, concerning e

Ei;ﬁéﬂﬁﬂﬁmﬂ??- '
- machines andfor produc-
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CONTROL FUNCTIONS VIA DIGITAL INPUTS S1INDS2IND

S2IND  S1IND KSEL = 2 KSEL =

%)

e 1] ] FSINA(F) , WF Curve set 1 FSINA (Fy, WF Curve set 1
Iteration of parameters 31- 0
‘L, 23-FE2, 24-FF3, and 25- ! FFa . UIF Curve set 1 FF2 . U/F Curve set 1
- & possible via DBE or via 1 0 FF3

:[ia_'l inlﬂﬂm {ref.lﬂ Chap‘[&r 3}_ ' L"FF GUWE sat 1 FSINA {F} ' UIIPF CUNE set 2

1 1 FF4 . WF Curve set 1 FF2 + U/F Curve set 2

TABLE OF CONTROL FUNCTION ‘FREQUENCY REVERSAL'

PRECONDITION  ACTION / ACTUATION REACTION / PROCESS

s e i >- R S -\f< SR
e ""< - Pt L .
- Activatio nanuc'a&F' R ney 2 T ——
o S S R °>a-f 5 ; j"‘-u+'§3““ﬁ’igEﬁi”i‘éﬁ””iﬁﬁé*iiﬁfi
S 2 e i R =
StaEe = -Hy a>_++ B .s:r:r.»::h:-? G B ﬂvz-%:':‘gz

SRR =

aiggfﬂﬁﬁw@xm;;%ﬁ%%

e
SR ey
R R

TEEs

“o.ﬂ.co\,xroxr-:-f-:*xrw

et reversal vom fixed fre- = Main switch ON Enter S11
. * MND . .
-l::c:n:;:l fmmlnal frequency = Mo Malfunction (S2IND) :::ngﬂiqsu3:§:|.;:a:ﬂger : -Uulpl:l fre-
»*ry, and vice-versa, is permit- | * KSEL # 2 ed or accelerated,
(ref.to example ‘F . resp., to the frequency pr i
aversal). TR Troquency gLL or STR FF2 (FF3), along thg ;grfsem:aﬁe:g
acceleration ramp or deceleration ramp,

resp..
E>.--.-cv-.-.<.-< e F{,\.,ﬁﬁ\%h«m~ys+ﬁ«vt§;3~3“ e e s et s
SPS ;"J’Enl“uﬁh?: !"ﬂ ‘:Ei“d requency 4/FF4 'v<:::;s:z:::zzi':m:::t:.*:un:i::‘*;’fimh e
R e R R S R e R e
7 sl e e
s L 3"‘i"*9‘?."."""=::3?~"-.ﬂ G
e ] - ain Ewﬂl:h DN - EI'IIET 81'“[}
“”i’“"”” "\. and * The Fre :
= Mo Malfunction S2IND Ly _quzncy Inverters autput fre-
quency is decelerated or accelerated,

* KSEL=2
DKSELe2 resp., to the frequency programmed in
| on FF4, along the preselected acceleration
- ramp or deceleration ramp, resp..

21 R A e g : o S s
o X s <>vu. -\.x:-uMMxSno e e e
SR R e e e \¢+¢ ARG s e
s .--.--..-<x><9 e SR S
22 ot R R :--M'\-'P Mu-&unw%m‘ﬂ“« R
s '\-}J\--’.'\.v-\.{/'\.:.—v-{ e e 2 o oz<a-°->+z-’
- S S \.-..--.;....:.-,.w-..-mxy-.mm-.n r-{w.{d-.-{'\-"\-a--# ]
= R e S SR -\.r-c.{'wu!-c-o%-
SR

e
e -..--..<y:.--.--\.-s.:-:-.—’:.h hox-:r:-vw-hw--w-i-"?x
R R e

e {{:.J\.v'\.}."\-'\-.-'\f'\-.'.' 5
S

RERER S et

S
e

e
-.-\.o :.;.vﬁﬁo{.{{{:--' :-h!"!"'!:-
,, S

| 23 ) o = 2 oM
L R v:--'vw.}.:-;.-v-- ; : =

] it R e ; ] : e

I e £ e Sty L R - .-J\..-.{v{ RS e ) o

" <v-.>.<.<° s e G R R

L = S B e SERE e T

i - -\..-{} }' ?faﬁlﬂl.ﬂs“.{'{si'\-\}{}ov-\/-{x'{'\-ﬁvvo/

.u-o e D
: e }VVJ\-}-V'{'{:"}‘-{}

1,__FF-# R L R
ok .-:-< e e R e
-{?1 o
i R

-\.}}'\--'-'.-Q'\..ﬂ
SR

S =
LR

S
e <g-’-\. o
H“.-.-,..»:-\..»: .--::r:--'\--"?r:x'bx;"
o e e e
N
R R

S1MD

SPIND

Example: Frequency Reversal (KSEL = 2)
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TABLE OF CONTROL FUNCTIONS "U/F CURVE REVERSAL' AND 'RAMP REVERSAL'

* Maii i * Enter S2IND « The Frequency Inverter
- ::l:ﬂas;"mhm'gau reverses from UF Curve set 1
«KSEL=2 to U/F Curve set 2.
= STL and STR OFF
(End Stages closed)

= Main Switch + Enter S2IND * The Frequency Inverter
- :m:ﬂasﬂuncﬁﬁﬂ reverses from the ramp pair
K;EL =2 selected in U/F Curve set 1to
: FMN1 —_FNE the pamp pair selected in U/F _
- o Curve set 2 (ref. to example
STR or STL ON Surve

B %
e

0
°-'<F$3952§?»“§?¥9 i W e

. T S e R e e A e A i
e S S e e B i i G {f-.g:.-:m i h#@xwf.@.ﬁ-krooxg S T
@-}vﬁv@‘:ii:ﬁv{m##dm s )\.M.;.huy et L e E:ep }s §_?“"' e &E-g:- o ;ﬁ:- ;x;:f;&** i y R Wﬁ*s
B R e i = e o-c -\u g Lot S LR v R = 3
G qﬁ;v.wmxxxﬁg&« E.c:.oyo *ﬁ;ﬁiﬁfiﬁom e S 5 S =

e iR i L T e EE»;”“”MWW:’? i g.i
‘”’“ W\-& R G S L R R
‘-<393’<‘+***x o-*'ku-x *} e <k-.+< ﬁ“ﬁ«ﬁ”m = ﬁg *f$¥§¢§»”ﬁ z-w 34$?<Q&61x6wx¢x?oxﬂx;¢w tﬁu,a.w SR
TR -Q-:-orw?& 'gg v\-g-& e S o SR e e e xxr94x+¢xsx96$w§x -3#&3-0-*2».@-3 R
g 7 &3&“ i 3}‘5‘5 V:‘-& k-“ﬂ-xixa’s M*#«.N-}wk‘?w ;‘ﬁ&'-‘uh:oxqcsﬁi;xgszmuvu‘}ﬂ* e i §F
‘éassba\.""\ﬁ\-? S R e Bk e
R S R T S G s G
T i G go -xoo S

i
i °§x R T °‘§ 9‘“&?* iy
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Example: Ramp Reversal (KSEL = 2)
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PROGRAMMABLE DIGITAL
CONTROL OUTPUTS
(S10UT-S30UT)

CONTROL OUTPUT 1
S10UT:

Specification: '

= Short Circuit-Proof

* Max. Current Load: 80ma,

* Output Voltage: 20V

* HIGH activated

= Internal recovery diode for
relay control

= Basic Sefting:
S10UT =1
Failure Summary Message

Explanation:

The cable- break-proof signal
output is deactivated i the rota-
tienal field's frequency has sur-
passed the value programmed
in ‘Fixed Frequency' FF5 (F =
FFs).

CONTROL OUTPUT 2 AND 3
S20UT, S30UT:

Specification:

= NOT Short Circuit-proof

= Max. Current Load: 50maA,
= Output Voltage: 22V

+ LOW activated (< 1,5V)

» Basic Setting:
S20UT=7
Operation Message
S30UT =6
Mominal Frequency Value
reached

Explanation S20UT:

Signal oulput 2 is activated,

= il main power supply is-dis-
connected, or

= if the Inverter is switched OFF |

with Failure Display

Explanation S30UT:

Signal output 3 is activated, i the
rotational field’s frequency has
reached the preselected nomi-
nal value (F5),

(F = FS + 0,5Hz)

Programming Options:

0 - Output deactivated
1 Failure Summary | Deactivated if Frequ. Inv.
(S10UT)*| Message de-energized due to a failure
2 Motor Qutput Activated if motor is exited
activated
3 Ct-Clockw, (LH) Activated f STL and nominal
Direction value or stop torque is
entered
4 Clockw. (RH) Activated if STR and nominal
Diraction value or stop torque is
antered
5 Motor Stop Activated if rotational field's
fraquency is OMz
(Stop Torque)
i Nominal Frequency | Activated if nominal spead
(S30UT)* | Value reached (RPM) is reached
(F = FS +0,5Hz)
7 Frequency Activated if rotational field's
(S20UT)* | Boundary frequency has surpassed the
Value fixed frequency programmed
in FF5 (F > FF5)
& Current Boundary | Activated if actual current
reached boundary value is exceedad
(IW > ILIM)
9 Brake chopper Activated if brake chopper
activated an
10 Failure Stop Activated if Frequency
Inverter is de-energized
due to a failure
" Bz Seting

B2000-E.01 1088



PROGRAMMABLE
ANALOGOUS OUTPUT
(SOUTA)

Specification:
« NOT Short Circuit-Proof
« Max. Current Load: Tm#A
= Qutput Voltage:
10V + 50% Overvoltage
{rnax.15V)
* Programmable via DBE
= Tolerance £ 5%
= Solution 7 BIT

« Basic Setting:
SOUTA=1
Display of rot field's fre-
quancy
{50Hz = 10V)

Explanation:

The 15V are output corres-
ponding to the 7 BIT in 126 in-
cramants of 120mV per incre-
ment,

PROGRA ILITIES
SOUTA  Functon @Zﬁ:?ﬁ%ﬁﬁ?ﬁfﬁi - Value
0 Deactivated - =
1 Rot. Field Frequ.  S0Hz = 10V T5Hz
2 Rot. Field Frequ.  100Hz = 10V 150Hz
3 Rot. Fiald Frequ.  500Hz = 10V 400Hz
4 Motor Voltage 100% = 10V 150%

B2000-£.01 10001

FREQUENCY OUTPUT
{(FOUTF)

Specification:

NOT Short-Circuit-Proof

+ Max. Current Load S0mA

= Output Valtage (HIGH level)
22v

+ 6-fold Rot.Field Frequency
+ Open Collector

(LOW activated)
+ LOW pulse constant 400us

Explanation:

& LOW pulses are output on the
frequncy output for each 1Hz
frequency of the rot. field.

Mote;

The frequency output is pre-
pared for connection of DF4/
56.
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SERIAL INTERFACE
RS485

e R e
pE R S

Frequency Inverters are sub-
jected to communication with
primary control and monitoring
systems at an ever increasing
rate.

Serial interfaces transmit data,
free of interference, without
detouring via Digital/Analogous
conversion (D/A Inverter). Up to
30 Frequency Inverters can be
controlled, monitored and sup-
plied with parameter entries by
ONE Central Master Computer,
Digital data transmission per-
forms bi-directionally.

Data transmitted to the fre-
quency invertar are confirmed,
or automatically repeated if
transmission ermors take place,
Operational mode, e.g. RH or
LH drive, or data such as motor
current, motor voltage, fre-
quency etc., can be scanned
continuously. The frequency in-
verter's parameters can be
monitored and altered, and fail-
ure messages can be put on

display.
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Transmission Medium

Bus Access

Transmission Speed

Transmission Format

Transmission Distance

Paricipants

Failure Recogniticnm

Data Print-out

Broadcast Message

ATTRIBUTES OF THE BUS
SYSTEM

RS485;
2-wire cable twisted and
shielded, with end resistance

Linear, centrally controlled
by Master

9600 Bits'Second

8 Bits asynchronous with
Start/Stop Bits

max. 1000m

30 Frequency Inverters
1 Master

Length and Cross parity,
Reasonability

Based upon IS0 Standard
1745

The Broadcast Message is
directed to all frequency
inverters and facilitates
synchronized signal
transmission,

NOTE:
Detailed information in regard to
data print-out is available from

LUST Electronic-Systoma GmbH
Gewerbestraia 5-9
D-6335 Lahnau 1

Fhona 064 41/6 02-0
Telefax 064 41/ 6 02-37

or from foreign sales agencies.
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ENTRY OF PARAMETERS
VIA DIGITAL CONTROL UNIT
(DBE)

FUNCTIONAL DESCRIPTION

Entry of parameters takes place
via the Digital Control (Bedien)
Unit {abbr."DBE"), which is inte-
grated in the Inverter, Integration
of ‘DBE" resulted in the following
advantages:

n Continuous availabilty of
the Inverter (use of poten-
tiometers discontinued)

E Easa of Operation
Bl simplified handiing
E High-degrea reproducibility

of parameter setting due to
digital control structure.

Parameter
Mao.

Parameater
Value

LCD DISPLAY

The 5-Digits LCD Display used
can signal the following inverter
modeas:

El sett-Test

Upon connecting the in-
verter to the power supply
source the display reads
‘TEST for the duration of
appr. 2-3 seconds.

Ready to Operate

Upon completed self-test
tha inverter assumes
‘READY" mode.

Inverter ON

Via RH or LH Start (STH/
STL) the invertar acceler-
ates to tha selected nomi-
nal frequency value (e.q. 50
Hz).

Failure Mode

Failure Messages are
shown in coded fashion,
e.g. 'ERR 11" = Switched
OFF due to overload.

Parameter Display

The inverter's parameters
are displayed in coded
fashion, showing first the
parameter number, and
following the colon(:) the
parameter's value (ref.to
listing of parameters in
chapter 10.2).
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LED _STOP glows

LED LN glows

OPERATION

= LED ‘'STOP' glows:
Power Supply is ON,
inverter in Stop mode
(Ready for operation).

+ LED ‘RUN’ glows:
Inverer in Operation
(Output 1o motor activated).

MALFUNCTION (FAILURE)

« LED 'STOP, or LED ‘RUN'

Conception of Control Levels

STRUCTURE OF MENU

The menu provides 3 control
levels.

Parameters essential for Start-
up are noted in level 1. This level
is of the single-stage type for
‘direct’ alteration of parametar
valueas.,

In addition to the possibility of
parameter alteration in laval 1,
additional parameters and some
‘special” functions are provided
in level 2, such as ‘slippage
compensation’. This eontrol
level is of the multi-stage type.
Selection of the desired param-
eter block is made on stage 1;
the actual entry of the individual
parameter alteration is made on
stage 2 (ref.to diagram of menu
structure of level 2 | shown at
the end of this manual).

Level 3 is provided exclusively

flashing: for interface operation, e.g. en-

Ref. to Evaluation of LED try of the “Slave’ address, sur-

Display (Chapter 9.3). veillance of bit combinations,
= Display indicates Failure ele.).

Code

* Failure has been registered.

CONTROL COMPONENTS
FOR PARAMETER ENTRY

‘DOWN'" KEY / "UP" KEY

« The "UP" and 'DOWN' keys
are used to select menu
points within one menu laval,
via up and down ‘scrolling',

* They also alter numeric val-
uas, again via up and down
*scrolling’.

* When actuated simultana-
ously, these-keys are used
to scan basic seftings.

ST <?+.¢ EEE

e e e

v I

gy

‘TRANSFER'('ENTER') KEY

* Via first actuation of the
‘Transfer' key the system is

. placed in “Alteration’ mode,

. i.e. the mode for aleration of

! parameters,

' = Via second actuation of this
key the altered parameter is
‘Entered’ into storage.,
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PASSWORD

In order to prevent manipulation
and possible alteration of pa-
rameters by unauthorized per-
sonnel, a three-digit password
must be entered after initial en-
try of the alteration mode.

Password prompting takes
place prior to initial entry of pa-
rameters (Display Colon (:)
flashes).

Depress and hold ‘UP" key until
3 the required password number
el is on display.

Actuate ENTER key to confirm
password.

Upon correct entry of the pass-
word, parameter entry is per-
mitted for the duration of 10
minutes, After expiration, or
when depressing and holding
the ENTER key for 3 seconds,
the alteration mode is again in-
terlocked.

Upon accepting the password
the last previous parameter se-
lected appears on display (e.q.
‘Frmax’ = maximum frequency).

If the password is not accepted
(wrong password or wrongly
enterad), an ERRor message is
displayed.
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ENTRY OF PARAMETERS

Example of parameter entry for
aleration of maximum frequen-
cy from 60Hz to S0Hz:

Power ON; LCD Display
indicates STOP.

Briefly actuate UP kay.

Parameter No.1 is dis-
played.

Briefly actuate UP key
twice,

Actual value of parameter
MNo.22 Max Frequency” is
displayed,

Briefly actuate ENTER key;
colen (:) following ‘22°
flashes - prompting for
password prior to attempt-
ing to alter this parameater,

Depress and hold DOWN
key until

L50,0" Hz is displayed.

Briefly actuate ENTER key.
Display disappears for an
instant, to raturn after appr.
1 second with the colon (2)
no longer flashing.
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mTha Inverter can be
swilched ON when entry of
the parameter is completed.
Display changes autormnati-
cally to the “Actual’ fre-
quency of the Inverer's ro-
tational fiald.

NOTE:

Alteration of parameter values
should be performed while the
Inverter is in STOP mode,

* Resolulon of DEE [Mhgital Condrol Unigg

CONTROL LEVEL 1 / MENU
FOR INITIAL START-UP

SELECTION OF
OPERATIONAL MODE

OPERATIONAL MODE
01 - MODE

Paossible Entries:

0 Terminal 3
and SIO

1 Terminal 1
2 Terminal

Terminal

Basic Setting = 1

Explanation:

* Parameter MODE allows sa-
lection of Control type and
access to other menu levels.

FREQUENCIES

MINIMUM FREQUENCY

21 - FMIN

Setting Range:

= FMIN  min =  0,0Hz
« FMIN  max = 400,0Hz
= Resoclution” = 0,1Hz
« Basic Setting =  0,0Hz
Explanation:

= Entry of nominal value ‘Zero'
corresponds o output fre-
quency FMIN.

= With analogous entry of nom-
inal value the range corre-
sponds, e.g., to 0 ... 10V,
FMIN .. FMAX,

MAXIMUM FREQUENCY
22 - FMAX

Setting Range:

« FMAX min =  4,0Hz
+ FMAX max = 400,0Hz
* Resolution = 0,1Hz
+ Basic Setting = 50,0Hz
Explanation:

= QOutput frequancy is limited to
FMAX, ie. maximum nominal
value = FMAX,

= With analogous entry of nom-
inal value the range corre-
sponds, e.g., to 0 ... 10V,
FMIN ... FMAX,

F200-E 01 10691



FIXED FREQUENCIES RAMPS
23 - FF2
24 - FF3
26 - FF4 ACCELERATION RAMP
32-RACCH
Setting Range:
« FFx min = 00Hz Setting Range:
= FFx  max = 400,0Hz * RACCImin = 0,1Hz/sec
= Resolution = 0,1Hz + RACC1 max = 999,0Hz/sec
= Basic Setting: = Resolution = 0,1Hzsec
FF2 = 5,0Hz » Basic Sefting = 20,0Hz/sec
FF3 = 0,0Hz )
FF4 = 60,0Hz | Acceleration Time: Ex;ﬂl?nau;n:
. . 1o iagram:
FMAX S50Hz
. - = 0,05 Frequency/Ramp
Explanation: RAGC — 999Hz/sec sec requency)

+ Accelaration Time

from 0Hz to FMAX
Minimum acceleration time
1/ He
FMAX 50Hz
= = 500sac
RACC  0,1Hzfsec
. Maximum acceleration time:
FMAX S50Hz
= =255ec
RACC 20Hz/sec '
]
SO S e S S 2
wﬁi***g o e |
i DECELERATION RAMP
e 1 33 - RDECH
o - x f
= - ; Setting Range:

« ADEC1 min = 0,1Hz/sec
<**b>.wg3 : ﬁ P - 2DE¢1- max = ggg,mﬁc
:zmcx e %gg g : e W - esolution = " a8c
.y - Basic Setting = 20,0Hz/sec
S Lioand :

o i r s m°$& o N .
%ﬁ'ﬁ% e o i «gﬁ Deceleration time: Explanaﬁ;n.

ETRAS i i i s Ref. to Diagram:
%mﬂm%;mﬂm Ji’?é & &ﬁgﬁfﬁﬁ& b 3&“?&?‘ FMAX 50Hz ‘ Frequen ?Ftam
B ﬁ*"-‘ﬂ"-‘* : i o —_—— =2 hE8C requency, P
bs-a-wwm wwsm-”’ﬁ’““k t- & é.-c B e HDEC EOHUEQC

o 45: b; = -m-x-:-.m \ E ‘“‘***‘ e G ‘3%@-@-:
ﬁ;fffﬁ?o‘%wﬂﬂ R &.oxvor:}*s y&}hmf e e f*“mﬁg%& Eﬂﬁﬁﬁ"ﬁ ay:s;q.; . g e
G x%owm&wp.udd@.&m?vv P o i gz;‘?;gg};’ xfgg‘?‘g;g?;_m %g '"Mﬁfk?m;fgé:‘%ﬁ“ﬁgﬁgﬁg‘;ﬁg@ﬁw
" Fixed Frequencies S“ﬁ:ﬂsﬂ@? %@;g%zﬂ | nsvopao lssioPsor
SRt . a,{ L
b e o

i gmsm o
3&-*::‘(% ?“oﬂ& Qﬁgﬂr fﬁ
e Tfaes

CONTROL FREQUENCY . g

26 - FF5 .

2
-a-

Sefting Range:

- i -z'g xww&%;

i - e i sxyn« i )
+« FFS min = 0,0Hz ?fgfﬁ'}ﬁ;ﬁ e m-:e-u_:mw . “\fﬁﬁsw*f‘g;gi T **;{?;‘;
+ FFS max - 400,0Hz ) § .HQ; o *ﬁﬁﬁﬁg T Q:?@gx" i i §v'ﬁ-§:¢;

- s e o ‘:k*
+ Resalution = 0,1Hz ‘ﬁﬁiiﬁﬁn ’;mzf’é’-ﬁﬁw“f’gﬁg’; = i ‘3:{ ﬁ "k - ﬁ?ﬁﬁfgﬁf
- - T S PR AR b S S i
= Basic Setling = 3,0Hz e c }

Explanation:

= Programmable digital signal
output is activated if the rota-
tional fiald's frequency sur-
passes the fixed frequency
programmed in FFS (F = FF5).

oneai

rn
daties if the

R S e S
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T STOP RAMP
36 - ASTOP

Setting Range:

« ASTOP min = 0,0Hzfsec
+« ASTOP max = 999,0Hz/sec
+ ASTOP ON = =0,1Hzfsec
« ASTOP OFF= 0,0Hzfsec
= Basic Setting = 0,0Hz/sec

Precondition Action / Actuation Reaction /

» "STR" or « Cancellation Output stages
“STL" - ON of Entry "STR" locked.
and “STL"
_* RSTOP=0 E Mator ‘coasts’ out
uncontrolled.

“STR" or » Cancellation H irverter
“_"-ON of Entry "STR" decelerates its
and "STL* output frequency
RSTOP = aleng selected
0,1Hz/sec stop ramp to
0OHz.
B output stages
locked.

rimum theoretical Stop Time  Explanation:
it 50Hz: + Ref. to Diagram:
IA¥  50Hz Frequency/Ramp

' TOP™ 898Hz/sec ~ 10>SeC

s

f
S
s:mag m e
i § i '-?.bﬁs
R

'-wc. ke
%

SR
".t‘ e ¢<.ﬂ-\o.:‘ o s
+ 'Q‘ ? st e LI

[T T

DIAGRAMS

CURVE CHARACTERISTICS
HN-ViFC

Setting Range:
« V/FC min

= VIFC max
= Basic Setting

o

Explanation:
= ref. to illustrated diagrams

-
LY
B I [—

L=

Fy

- |

T
=

V/F C = 4 square

Fy

WIF C = 2 mixed

VWF C = 5 square raised
lll.: Diagram Characteristics

BOOST (START TORQUE)
42 - VB1

Setting Range:
= VB1  min
= VB1  max
= Resolution
+ Basic Setting

0%
25%
0%
8%

wwmwn

Explanation:

« Selected %-valua is always
related to line power veltage,

= ref.to lll. UA Curve,
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RATED FREQUENCY
43 - FN1

Setting Range:
= FN1  min

26,0Hz

*« FN1  max = 960,0Hz
» Resolution = 0,1Hz
= Basic Setling = 500Hz

Explanation:
‘Rated Frequency' indicates
at which frequency tha motor
reaches 100% of the power
supply’s voltaga.

= Ref. toill. ‘WA Curve’
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START OPTIONS
72 - START

Setling Possibilities:

4= 0 Standard with LH
direction locked-out
Autostart with LH
direction locked-out

Basic Sefling=0

Explanation:

-Autostart

For safety reason the inverter
does not re-start automatically
upon power restoration after a
power failure. This safety fea-
ture, however, can be disabled
when activating AUTOSTART
(ref. to 6.4). causing aulomatic
re-start upon power restoration.

Homew&wsma :m

i g
?‘%? % »g
}ki)'«‘s?“xi s 9‘5"9:3##"5‘?5-'&
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. tians pertainin ,mwsm
-g-&w ‘_%-W*‘:& -a-gg »sﬂ.c«xs &mo

alsobofoliowed.
R R TR

Lock-out of LH Rot.Direction
For cerain drives (a.g.knitting
machinas) it is of uimost impaor-
tance that no directional revers-
al can occur, even in case of
faulty manipulation. This can be
ascertained through uliliztation
of parameters 4, 5,6, and 7. The
description of contrel functions
STL and 5TH remains valid ex-
cept for funetien START LH
(ANTI-CLOCKWISE).

31




| v e
ENTRY OF PARAMETERS

FOR OTHER FUNCTIONS

In addition to the parameters for
initial start-up in control lavel 1
more functions can be called up
in control level 2 and their pa-
rameters can be entered,

Initially a Primary term (Param-
eter Block) is selected, followed
by alterations of parameters in

the lower menu level,

As most of the following parame-
eters serve 10 make settings of
complex functions, they are not
described individually, they are
explained in conjunction with

their respective functions.
741 % ENTRY OF NOMINAL VALUE
2 & SESE  INPUT FSINA(F)
SELECTOR FOR NOMINAL
FREQUENCY VALUE
04 - FSSEL
Setting Range:
» FSSEL min = 0
» FSSEL max = 5
= Basic Setting = 0
- s
E b mmﬁgim
0 FSINA 0(2)V, O(4)mA = FMIN
(2)10V, 20mA = FMAX
1 FSINA | (2)10V, 20mA = FMIN
I 0{2}\!, Of4)mA = FMAX
l 4 FSINF okHz = FMIN
1kHz = FMAX
! 5 FSINF OkHz = FMIN
3 10kHz = FMAX

* Depanding on Jismpsnr posdion %11 frel! ta
chaples §.4.2)

Other settings are not permit-
" ted.

ENTRY OF ACTUAL VALUE
DISPLAY

NOTE:

= The following parameters are
for ‘READ' only; they facilitate
monitoring of the operation
via serial interface.

OUTPUT FREQUENCY
12-F

Explanation:
* Displays actual output fre-

quency.

OQUTPUT VOLTAGE
13-U

Explanation:

= Displays actual output voltage
in % of the power supply volt-
aga.

OPERATING TIME

OPERATING HOURS
18 - TIME

Explanation:

+ Displays number of operating
hours since last switch-OM of
system.

TOTAL OPERATION TIME
19-TOP

Explanation:

+ Displays total hours of apera-
tion since initial start-up of the
equipment (Time clock read-
ing).

« Indicated value remains in
memory (EEPROM) after
switch-OFF.

« Overflow after 65000 hours.

NOTE:

* Upon selection of parametar
MNa. 19 the display changes to
operation hours,
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ENTRY OF U/ CURVE SETS SELECTION OF
AND RAMP REVERSAL U/F CURVE SET
31 - KSEL
ACCELERATION RAMP 2 Setting Range:
34 - RACC2 = KSEL min = 0
« KSEL max = 3
Setting Range: = Basic Setting = 0
« RACC2 min = 0,1Hzfsec
« RACC2 max = 999,0Hz/sec Explanation:
+ Resolution =  0,1Hz/sec * Ref. to table below

= Basic Setting= 80,0Hz/sec

DECELERATION RAMP 2
35 - RDEC2 0 No Reversal Mo Reversal
(LVF Curve Set 1 activated) | (WF Curve Set 2 activated)

Setting Range:
« ARDECZ min =  0,1Hzfsec i F=FF& F = FF6
+ RDECZ2 max = 999,0Hz/zec
+ Resolution =  0,1Hzfsec 2 S2IND = LOW S2IND = HIGH
= Basic Setting= 80,0Hz/sec
_ 3 RH Rotat. Field LH Rotat. Field
START VOLTAGE 2
44 - VB2 NOTE:
The following table shows which
Setting Range: parameters are allocated to L/F
= VB2 min = 0,0% Curve Set1or2,
= VB2 max = 25,0%
* Rasolution = 0,1%
« Basic Setting = 8,0%
NOMINAL FREQUENCY
POINT 2
45 - FN2
Setting Range:
= FN2 min = 26,0Hz
= FN2 max = 960,0Hz
+ Resolution = 0,1Hz
+ Basic Sefting = 50,0Hz
CONTROL FREQUENCY
27 - FF&
Setting Range:
+ FF6 min = 0,0Hz
* FF6 max = 400,0Hz
+ Rasolution = 0,1Hz
= Basic Setling "= 0,0Hz

Explanation:

= |f paramater KSEL isseton 1,
and the output frequency
{control frequency selecled
via FF8) is surpassed, auto-
matic reversal to Uff curve set
2 takes place (ref.to table and
chapter 6.4.8).
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x_ ENTRY OF DC STOP ENTRY OF OVERLOAD
TORQUE PROTECTION
56 - TRIP
DC VOLTAGE
33 - VHTDC Setting Range:
= TRIP  min = 0
Setting Range: = TRIP max = 3
« VHTDC min = 1,0% = TRIP ON = 0
s VHTDC max = 15,0% = TRIP OFF = 0
* Resolution = 0,1% = Basic Setting = 0
+ Basic Setting = 3,0%
Explanation:
Explanation: » MTRIP=0
+ This percentage value is ba- no switch-OFF takes place
sed on power supply voltage. when overload occurs; in-
stead, the outpul frequency is
altered in correspondence to
the load.
g DC STOP DELAY TIME = ATRIP=1
i 38 - THTDC quick switch-OFF takes
' place within appr. 10sec,
Setting Range: « AMTRIP=2
* THTDC min = 0,0sec medium switch-OFF takes
« THTDC max = 5,0sec place within appr. 30sec.
« THTODC ON = =z0,1sec = AtTRIP=23
« THTDC contly. ON = Ssec delayed switch-OFF takes
« THTDC OFF = 0,0sec place within appr. 100sec,
+ Resolution = 0,1sec |,
+ Basic Sefting =  0,0sec |
o
Explanation:
+ Hef. to table below F e
.
acondition Action / Actuation Reaction / Prog -
ST s
0<THTDC + Frequency After falling short of out- i
< Ssec Reference put frequency FS < %ww &gg - . 5
a"':’h}m . Bzr:g?"gf' i’:’:ﬁi;;lgg the 1T | | I.: Max. permissible Overload Surtace for 1,5-old Overload
“STR"ON “STR" and current cormesponding
“STL* ON to paramater entry
VHTDC.
ﬂ The output stage is de-
activated upon expira-
tion of the delay time
selectad with paramater
THTDC.
~CSTOP TORQUE without Stop Delay.
THTDC « Frequency Kl Atter falling short of out-
= Ssec Reference put frequency FS <
"STL" “Zero” or FMAX / 128 the motor
and/or = Braking: is subjected to a DC
“STR"OM “STR" and current corresponding
“STL" ON o parameter entry
VHTDC.
E The Stop torque re-
mains in effect until the
output frequency re-
turns to FS < FMAX /
128, or until the Inverter
is set on STOP (STR
and STL OFF).
|
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SPECIFICATION OF Programming Possibilities:
SPECIAL OUTPUTS .

$20 EAN
ANALOGOUS OUTPUT
&1 - SOUTA 0 — Output deactivated
Setting fange: o 1 | Failure Summary |Deactivated if Inverter is
Basic Setting = (s10UTy* in ‘Failure Stop'
. N 2 Maotor output Activated i Motor is exited
Possible Settings: activated
3 LH Rotat. Activated if STL and Mom.
Direction Value or Stop Value are
enterad
100z = 10V | 4 RH Rotat. Activated if STR and Nom.
Direction Walue or Stop Value are
entarad
5 Motor Stop Activated if Rotational Field's
CONTROL QUTPUTS frequ. is OHz (Stop Torque)
62 - S10UT —
63 - S20UT ] Nominal Frequency | Activated if Operational RPM
64 - S30UT (S30UT)y" | Value reached is reached (F = FS 1£0,5Hz)
Setting Range: 0..10 7 Frequency Activated if the Rotational
+ Basic Setting (S20UT)" | Boundary Value Field's Frequ. has exceeded
S10UT = 1 the Fixed Fraqu. programimed
S20UT = 7 in (F = FF5)
S30UT = &
8 Current Boundary | Activated if actual current
reached boundary value is exceeded
W = ILIM
9 Brake Chopper Activated if brake chopper
activated on
10 Failure Stop Activated if Frequ. Conv. is
OFF due to Failure
* Basic Sotfing

Explanation:

« S10UT
Special output S10UT is a
HIGH-activated output (20V
DC). It furnishes a current of
80mA if -activated (short cir-
cuit-proof),

« S230UT
Special outputs S2/30UT are
LOW-activated outputs (< 1,5
V DC) with ‘Open-Collector’
Circuit and ‘Pull-Up" resistor
10kL2 to +22V,

FA-F 0 10
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PROGRAM NUMBER
71-PROG

4] Standard

1 Feset of Parameter
Block to Basic
Settings

2,3 Internal Liilization

4.. Pragrams for
9993 | Special
Applications

MODULATION FREQUENCY
74 - PWM

Programming Possibilities:

0 7.2kHz
Mod. Frequency
to FMAX, 270Hz

1 14,4kHz
Mod. Frequency
to FMAX 400Hz

CONVERTER DATA

85 - ERRA1 (last failure)

96 - EAR2 (next to last failure)
97 - ERR3 (second to last fail.)
98 - ERR4 (third to last failure)

This data contains Inverter in-
formation possibly useful for
remate monitoring or for repairs,
It includes a failure memory
capable of storing up to 4 failure
occcurences. Each entry con-
tains the failure code (Octal
code) and duration to register
the failure in 1/10 of an hour,

FU2000-RT FREQUENCY
INVERTER

The development of frequency
inverters is now at the stage of
fine tuning to suit the specific
motor and its application.

Further development on the
microprocessor card for the
FU2000 LUMIDRIVE Frequen-
ey Inverter has fine tunad it for
pulse and positioning applica-
tions. To operate pulse and po-
sitioning drives dynamically and
precisaly positioned with real
time response and defined re-
action times, a frequency in-
verter must have the following
charactaristics:

REAL TIME SIGNAL
PROCESSING

Real time signal processing
makes possible a constant re-
action time to the external con-
trol commands: start clockwise,
start anti-clockwise, brake, re-
verse and fixed frequency de-
fault (FF2).

Constant reaction time is equiv-
alent to a maximum positive time
error of 100 pus. The real time
software structure implemented
in the FU2000-RT increases
positional accuracy compared
with standard frequency invert-
ars by a factor of between 10
and 100.

PARAMETRIC FILTER TIME
CONSTANTS
&7 -FST

.
m
7]
bt
nnum
Fog - = ]

| SisSee e e
| FST | EHTER
i (] aff

1 2,9ms
1i 2 8 7ms

3 20,3ms

4 43.5ms
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Explanation:

Using this function the filter time
constant can be pre-selected for
the analogue frequency setpoint
default in five stages. When us-
ing position regulators or posi-
tioning modules it is possible to
optimise the reaction time of the
inverter and therefore the control
dynamics of the complete drive
design.

SELF-OPTIMISING DYNAMIC
CHOPPING PROTECTION

The TRIP parameter (overload
protection - ses Section 7.4.6.)
" has been extended as follows:

= T
i R
1] Mo cutout
1 Cutout at overload current after approx 10 seconds
2 Cutout at overload current after approx 30 seconds
] Cutout at overload current after approx 100 seconds
4 Mo cutout and acceleration stop
5 Cutout on overoad after approx 10 seconds and
accelaration stop
6 Cutout on overlead after approx 30 seconds and
accelaration stop
7 Cutout on overload after approx 100 seconds and
acceleration stop
Explanation:
Dynamic trip protection is active
during the acceleration phase.
It is designed for extremely dy-
namic reaction and works el-
fectively even with acceleration
times of 50 - 100ms,
This function is especially suita-
ble for pulse and positioning
drives. It carries out an auto-
matic self-optimisation of the
acceleration ramp according to
the load and the sluggishness
of the drive system.
BA000E.01 1051

AUTOMATIC MOMENT
INCREASE DURING
ACCELERATION

47 - KFN1

51 - KNF2

48 - MKFN1

53 - MKFN2

Range:

= KFN1(2) min
KFMN1{2) max
Basic Setling

2

FAR

-

MKFN1(2)
MKFN1(2)
Basic Setting

BRI

i off

1 add on
acceleration

2 subtract on
hesitation

a 1+2

4 add on clock-
wise operation
& subtract on
anti-clockwise
operation

G 4+5

Explanation:

* The value programmed in
KFM1(2) is added to or sub-
tracted from the complete LIT
characteristic depending on
paramater MEKFN1(2).

* The setvalus as a percentage
always relates 1o the supply
input voltage.

+« When these parameters are
activated there is an auto-
matic torque increase (vollage
increase). After completion of -
accelaration or hesitation the
increase is reduced again.

3




1 sEE E @ AUTOMATIC VOLTAGE CHARACTERISTICS
- : INCREASE FOR SLIDING %4 CHANGEOVER
RING MOTORS
46 - KVB1 The set of characteristics has
49 - KvB2 been extended and it is now
possible to switch between

Range: travel and lifting mode easily.
+ KVB1(2) min = 0%
+« KVB1(2) max = 25%
= Basic sefting = 0%
Explanation:
= This function activates a short

% duration voftage increase. The 0 no switchover no switchover

increase is cancelled out after

(characteris. set 1 active) | (characteris. set 2 active)
1 second or at 3 phase fre-

quency >SHz. 1 F < FF6 F > FF6

* The set percentage always
relates to the power supply 2 S2IND = LOW S2IND = HIGH
input voltage.

3 rotating fiald clockwise  potating field anti-clockwise

2Ep : MODULATION FREQUENCY
i 74 - PWM
o 3,9kHz
1 5,2kHz
2 7,8kHz
3 15,6kHz is
RACCH RACC2
s RDECT RDEC2
ﬁ 0 VB1 VB2
f%f‘ : FM1 FM2
P L FMIN1 FMIN2
;***‘“j‘-‘” FMAX1 FMAXZ
e 1FF2 2FF2
KVB1 KVB2
KFN1 KFN2
MEFM1 MEKFHN2

B e S S e P R
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FU2000-RT PARAMETER LIST

Level Factory Customer
No.i No.2 Abbr. Dim. Parameter Name Page Setting Range Setting Setting
01 01 MODE - Operation Mode 28 1..6 1
- 04 FSSEL - Selector for Nominal Frequency Value 32 0..
B R D R AR S
12 F Hz Oulpu’i Frequency 3z 0 ...400
13V % Output Voltage a2 0...100, frem U_
18 TIME h Switch-ON after Reset 3z 0..960 4
18 TOP h Operation Hours 32 0 ...65000 4
T Reteneies
21 21 FMIN1 Hz Minimum Frequency 28 0 ..400 0
22 22 FMAX1 Hz  Maximum Frequency 28 4..400 50
23 23  1FF2 Hz  Fixed Frequency 29 0 ...400 5
24 24 FF3 Hz Fixed Frequency 29 0..400 0
25 25 FF4 Hz Fixed Fraquency 29 0 ... 400 60
26 26 FF5 Hz Reference Frequency for S20UT 29 0 ...400 3
27 FFe Hz Control Frequency Selector for 33 0 ...400 0
U/ Curve Set
28 FF7 Hz Fixed F—'nlzu::|ut:»r'nc:g,.I 0...400

L Curve Set Selector

* Thersa parametans can be reserved in comelalion o he UA Curee Sol Sekecor [P.i:..ﬂmll_l' Mo 31).

BH00-E.01 10651

L xd'\-: - M—* ?—M* e 3*?2’
R r-M x?-'ﬁ'&%-“?&&b

32 32 Hzfsec Acceleration Ramp 1° 29 ... 399
a3 a3 Hz/sec Deceleration Ramp 1° 29 0,1..999
34 Hz/sec Acceleration Ramp 2° 33 0,1...999
35 Hz/sec Deceleration Ramp 2° 33 0,1...999 80
36 36 Hz/sec STOP Deceleration Ramp 30 0...999 0=0FF
38 sec  OFF Delay of DC Stop Torque 34 0.5 0=0FF
_ 39 % DC Stop Wita-ge 34 10..15 3
L hGhve R Hl R
41 41 VFC - U/t Curve Selcmur 30 0..5 0
42 42  VB1 Yo Start Torque 1 (Boost 1)* 30 0..25 fromU__ 5
43 43 FN1 Hz MNominal Frequency Point 1° N 26 ...860 S0
44 VB2 %  Start Torque 2 (Boost 2)° a3 0..25 fromU_, 5
45 FN2 Hz Mominal Frequency Point 2* 33 26 ...960 50
46 KVB1 %o A Boost to SHz ag 0..25 0
47  KFN1 % A Boost UA characteristics 37 0..25 0
48  MKFN1 Mode for KFN1 3T 0.6 0
49  KvB2 % A Boost to SHz a8 0..25 0
51 KFN2 e A Boost UA characteristics 37 0..25 ]
s . CurtentBoundary Value : @
56 TFlIF" % Overload Protection
57T 2FF2 Hz _ Fixed Frequency 2° — ) !
o el G i i s i
61 SOUTA - Programming of ﬁa‘ralﬁgnus Dutpu! 35 0..3 1 i
62 S10UT -  Programming of Control Qutput 1 3  0..10 1 |
63 S20UT .- Programming of Control Quwtput 2 as Q..10 7 |
64  S30UT - Programming of Control Output 3 as 0..10 & :
67 FST - Filter hme cnnstants a6 0..4 0 !
?1 F"HDG - ng ram NU 36 0..9999 0
72 . T2  START E Start Option a 0.7 0 |
T8 P, Modulon Froquency 36 0.3 2 o
S Inverter Data S o _
85 ERR1 Last Failure as FoD .99 :
96 ERR2 - MNext to last Failure 36 Foo ...99 |
9y ERR3 - Second to last Failure 36 Foo .99 l
' 98 ERR4 —  Third to last Failure 36 Foo .99 !
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CIRCUIT EXAMPLE FOR
OPTIMUM TIME POSITION-
ING USING FU2000-RT

The following change from the
factory setting can be made for
pulsa and positioning drives with
acceleration times shorter than
0.5 seconds.

VB1 =
THTDC
VHTDC
VIFC

14% , FSSEL=1
2sec
15%

1

]

The maximum rotating field fre-
quency and maximum speed is
entared using parameter FMAX.

The acceleration ramp is en-
tered using parameter RACC =
The delay ramp (braking) is en-

- tered using parameter RSTOP
= .. Hzfsec.

nnection example:

X2

21
22
23
24
25

+ 10V
FSINA{F)
Ground
STR
STL

+ 24V
S10UT
Giround
FOUTF
Ground
S20UT
S30UT
S1IND
S2IND
S0OUTA
Giround

P

(-

StartStop

27
28
29
30
<3 |
32

Ready lo operate 2, %
{genaral arror)

24V
30mA,

a4
35
ar

i..l'..i‘**l‘.ll
d000000RORABOROYS

Signal diagram for connection example:
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n, = Synchronous RPM
p = Numberof pole pairs
f, = Stator Frequency

Flow in Stator
Rotor Current

Stator Voltage
Stator Frequency
Starting Torque
Pull-Up Torque
Breakdown Torque
MNominal Terque
Nominal RPM

zzzz o e

T O® @

23-1

"F

T

?;ﬁ",

FALF 0 aned

formula: -

GENERAL INFO FOR THE
OPERATION OF FRE-
QUENCY INVERTERS

REMARKS CONCERNING
RPM CONTROL OF AC
MOTORS VIA FREQUENCY
INVERTERS

AC machines are available as
synchronous or as asynchro-
nous motors, The stator coils are
dimensioned in such fashion
that when operated with power
supply from an AC network a
rotational field is generated in
the motor, which pulls the rotor
along. Rotational speed (RPM)
is determined by the following

With known number of pole pairs
and constant network frequency
the motor's RPM are thus es-
tablished. A stepless control
carrying little loss is possible
through frequency alteration
with simultaneous alteration of
valtage. Asynchronous motors,
operated at constant network
voltage and network frequency
show the following ratio Torque/
RPM behavoir (ref.to graph on
the left). The following formula
applies for Torgque calculation:

In order 1o maintain constant
motor torque M when altering
RPM it is.necessary that the
magnetic flow @ remains

-constant. Violtage U, must thus -

be altered proportionally to to
frequency f,. Under these con-
ditions, a frequency-controlied
alteration of RPMvia Frequency
Inverter causes a parallel
shifting of the Min curve on the
RPM axis (ref. 1o graph on the
left). _

Ii the stator frequency is boosted
further after reaching nominal
frequency and nominal voltage
{with constant voltage), a field
waakening occurs and thus a
decrease of torqua with in-
creasing RPM.
Asynchronous motors show
slight losses of APM depending
upon kad, due to slippage.

Operational HPM
Number of pole pairs
Stator Frequency
Slippage

0 D 2
none

Operational RPM n, is:

NOTE:

This koss of RPM can be com-
pensated through utilization of
tacho-control or slippage com-
pensation.

STANDARD GRAPHS FOR
MOTOR LOADS

Fierld Weakening Range

Graph 1
Output perdormance of a DS
motor with FU2000 Frequency
Invartar,

Graph 2
Permissible Torque curve of a
self-venting DS motor.

Graph 3

Permissible Torque curve of a
DS motor with adequate ambi-
ant venting.

With large-size DS motors load
must be reduced, as the motor
heat cannot be dissipated sufii-
ciently.

Graph 4 }
Maximum permissible torque for
120sec. according to DIN
57530,

The Frequency Inverter must be
chosen for increased motor
current. )
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ELECTRICAL DIMENSIONING
OF MOTOR DRIVES

OPERATION WITH INSTAN-
TANEOQUS START

If extremealy short accelaration
times are required, or an in-
creased break-off torque, the
Fraquency Inverar must ba di-
mensioned according to start-up
current, instead of nominal mo-
tor current,

OPERATION OF PUMPS AND
VENTING DRIVES

If pump drives or venting drives
with square torque progression
are to be controlled andfor
regulated via Frequency In-
verter, a squara LIf Curve can
be selected for motor noise
suppression and for energy
saving purpose.

MULTI-MOTOR OPERATION
WITH ONE FREQUENCY IN-
VERTER

Several motors can be control-
led simultaneously by ona Fre-
quancy Inverter Model PM{B)L-
230/400. For dimensioning it is
of importance whether the mo-
tors are to be started simultane-
ausly or successively.

+« For simultaneous start the
total of all mator nominal cur-
rants must not excead the
rated current of the Frequency
Invertar.

+ For successive start the Fre-
quency Inverter must be di-
mensionaed in such fashion
that the- additional start-up
current of the motors is taken
into account.

This means:

The tatal of all motor nominal
currents, plus the total of current
peaks at start-up of all motors
(appr. 6-8 x ), must not ex-
ceed the Frequency Inverer's
rated current,

Reason: Each motor is added to
the Frequency Inverter's output
already accelerated to opera-
tional condition, which, in re-
spect to current, is equal to
subjecting the motor directly to
network power supply.

Further information can be ob-
tained from

LLIST 2

LUST Electronic-Systeme GmbH
GewerbestraBe 5-9

D-6335 Lahnau 1

Phone 064 41/602-0
Telefax 064 41 /6 02-37

oran authorized foreign agency.
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INITIAL START-LUP

INITIAL INSTALLATION

Mechanical Installation

Daouble-Check:

= Venting, Mounting Orienta-
tion, Minmum Distance, Am-
bient Conditions

Electrical Installation:
= Cable Routing and Wiring

= Protective Leads
= Disconnected motor wiring

Switch Main Power Supply
ON’

= LED 'STOP (yellow) glows;
« LCD Display shows ‘STOP":

If a failure is displayed, axam-
ine and remove reason,

NOTE:

Control function STL or STR is
validated only if it has been ac-
tivated AFTER completed self-
test (Switching of pre-load re-
lay).

Entry of Operational Data

Make entries via digital control
unit (DBE).

Options

« All options not required for
the particular operation must
be deactivated, otherwise
unwanted reactions of the
drive may occur.

External Entry of Neminal
Value (if equipped accord-
ingly)

« Set jumper on pin strip X11
as required.

It possible, check rotational
Direction of Drive

= Connect Rotary-Fiegld Meas-
uring Instrument to output
terminals U, V, W, activate
control function STR or STL,
enter neminal value and ex-
amine rotational direction of
drive.

Start-up of Drive without
Motor

= Start Inverter and inspect fre-
quency display for correct
acceleration, maximum fre-
quency, deceleration, and
minimum frequency.

= After Start of system the LED
'RUN" must glow.

= |f integrated potentiometer for
nominal value is provided, in-
spect if scale settings of mini-
mum and maximum fre-
quency correspond to mini-
mum and maximum fre-
quancy of the Inverter,

Switch-OFF Main Power
Supply
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Connect Motor Wiring
= Wire mator to X1/U, V, W, PE

Switch Main Power Supply
IDN1

« Self-test is completed after 2
to 3 seconds (Pre-load relay
must activate after appr. 1

sacond)

= LED STOP' on DBE Unit
glows.

« DBE Displays the following
message:

If a failure appears on display,
examine and remove reason,

B2000-E 01 O
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MOTE:

Control functions STL or STR
are validated only if they have
baen activatad AFTER com-
pleted self-test (Swilching of
pre-load relay).

Examine Rotational Direction
of Motor

+ Set nominal value at lowest
magnitude possible and ac-
tuate START statement (STR
or STL). f motor fails to turn
over, increase nominal value
accordingly.

Direction can be changed
when reversing from STR to
STL or vice-versa.

+* Operate Drive at nominal

load.

Final Tuning of Operational
Data

+ Examine, throughout one
work cycle, whether or not the
drive perdorms as dasired. If
not so, re-tune enfries.

REPAIRS

Each Frequency Inverter is
subsected 1o rigorous quality
testing prior to shipment, con-
sisting of functional testing and
endurance test over several
hours.

This assures delivery of top-
quality equipment.

Mo malfunctions are to be ex-
pected if all operational instruc-
tions are properly followed, and
if dimensioning of the equipment
is correct. Should problems
arise in spite of all precautions,
please return the Frequency
Inverter to

LLIST Zstmns

LUST Electronic-Systemea GmbH
Gewerbastrale 5-9
D-6335 Lahnau 1

Phone 064 41 /6 02-0
Telefax 064 41 /6 02-37

or to an authorized foreign
agency, accompanied by infa in
respact to

Description of Application

o =

Failure message and
description of malfunction

Copy of Parameter
entries

Wiring Diagram

el =



EVALUATION OF LED DISPLAYS

DEE DISPLAY CONDITION / REASO

REMEDY

%o*"ﬁ&@? pﬁxﬂm‘:‘%& R G T *+%@$§§qg3é“m
E G 5
yellow green flashing AR %&%@?é*is& s . mﬁ“moﬁﬁmomxoﬁ$ 3%&”3_*
3 & Power-OFF * Check Power Supply
* Check Fuses
\"i— % TEST Self-test, Pre-load on Int.Circuit
#_ & STOP Frequ. Inverter ready
Output Stages not activated
| Grean LED begins o lash ster SeTest and Swioh-0FF 1
1 3 _‘% i eialigigh Er Malfunction in Computer Exchange Microprocessor Module
Module
» %‘ > JUULIUL | grog Short Circuit/Ground Short Check Motor Wiring
on Motor Qutput
? %E Ll L L] Err 04 Short Circuit in Int.Circuit Qutput Stage, or Brake Chopper
Defective. Return Inverter to Sup-
9 I = o | o pler_
Err 06 Parameter Block invalid False Microprocessor Module:
Exchange Print
v <.a--~> R o\,‘owx;.ﬁ,‘;oo-{ﬁﬁu‘o;vr:-:-c-vi-'\; é';???‘g;;?.‘o“‘vvxoﬁa :,rivorovitfhw‘%—a‘iafﬂ_mo§a— SESaAEaSeta ety ;:::Lti{i?
w @ wonnn (P rellow LED flashes during Operation swhehorl). ]
Err 11 | =t Switch-OFF Long-time Overload;
ﬁ & = ruunnn - Check Drive and Rating
Emr12 Owvercurrent Switch-OFF Overload =150%:
Check Drive
ﬁ- £ » nuuuy e — e
Emr13 Over-Undervaltage Check Fower Supply "I.I'nltage use
exceading 10 seconds axternal Brake Chopper if large
# @ « TUUULIY Fly-wheel Mass is to be driven.
Err ‘Id Te rrparatum = EG‘C UIIlIZB exlernal Venting
Provide Venting Attachment
- —
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CONTROL LEVEL1

Entry or alteration of Parameter Values

Start Option
Mom.Frequency Point 1 E@- * Selad Assiicn Mode
Et{-tul Tom;.;ﬂ
Boost = Increnis o Decrsans Vb, rsp.
U Curve Selector nmmu..-. "
STOP-

Ble | Lo

St Stand e Opornt o
Crimplay [dopress by bor Jader )

System asks for Password prior
to first parameter alteration:
parameter aleralion mode 5
then released for 10 minutes,
- - -

T ' Alteration of Parameter Value

Reset to Read-Only Protection
Factory Settings

e ——

e — s -

System prompis for password

F o Within one parameter: when attempting 1o alter a
(‘} B @ '}}‘).. Press both keys and then enter. parameter,
S . PR
e F
s

@ For all parameters:
- Set paramater 7110 1 and . . [ 1
BN 3\ press Enter, Confirm with @@*
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