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2) Product data / Product range

Technical data — inverter series ES800

Rated voltage

3-Phase 380...460V - 3 Ph. 220...240V - 1Ph. 220...240V - Tol. +/- 15%

Power supply Input frequency 44....67 Hz
EMC filter Integrated for 2. Environment — C3 (up to 90 kW)
Output voltage 0. U-input
Output Output f.requency [ 650 Hz
Resolution of output frequency 0,01 Hz
Overload capability 120% - 60 sec. / 10 Min
PWM control-modes V/Hz - Mode
PWM frequency 0,8...10 kHz

V/Hz characteristic

Linear, quadratic, and user-programmable curve

ntrol m
co ode Torque boost

Automatic / Manual

Motor data input

Manual input / intelligent AUTOTUNING function

DC-Brake

Freq. threshold, duration and intensity programmable

Brake chopper

Integrated chopper transistor (Brake resistors — see product table)

Display 7 Segment LED display -4- digit For programming and visualization of different operating parameters
Inverter control - Start/Stop To configure: terminals / operation panel / serial link
Digital control inputs 8 (5) digital inputs (HIGH/LOW configurable), pulse input
Speed reference signal Potem_lometer (on operatlnglpanel / Exte(n), analogue input (terminals),
operating panel keys, pulse input, serial link
2 Analogue channels 12 BIT 0...10V, 0..(4)20 mA (with programmable offset,
Reference analogue channels gain — to concatenate mathematically each other)
/O Channels, Analogue outputs 2 (1) analogue output channels, both programmable in gain, different

functions to assign (0...10V, 0..20 mA)

control functions Digitale outputs

2 (1) digital outputs (different functions to assign)

Relays output

1 switchover contact 5 A 230 V (programmable for different functions)

Interface

Serial link (MODBUS — ASCI/RTU)

Special function - control options

Jog mode, 12V /50 mA auxiliary power supply on terminals

Pl-control

Fixed frequency control "Catch on the fly function", AUTORESET/RESTART
functions

Protection
functions, incl.

Electrical protection functions

Overvoltage, Undervoltage

Overcurrent, Overload, Motor-Overload, Output-short

Phaseloss, Motor-Phase imbalance

fault memory
Thermal protection functions

Heatsink overtemperature — Motor overtemperature (PTC/KLIXON),
Motor Ixt

Operating panel

Remote keypad / programming tool

i Brake resi I
Optionals ake resistors

High power resistors for heavy duty operation

Filter / chokes

PFC chokes — dv/dt limiting output filter - sinusfilter

PC-Link Software (via MODBUS)

Special tool for programming, control and diagnostic (parameter set memory)

Protection IP20 — IP21 (optional)
. Operating temperature -10...... +50 °C
Environmental 5 - _I g perat = - =
conditions Humidity Max. 90 % not condensing, no corrosion
Elavation 1000 m - 1% derating / 100m above
Vibration Max. 0,5 g
02...... 400 kwW
Power range
Standards EMC EN61800-3(2004)
Safety EN61800-5-1 2003
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4) Electrical wiring of E800 inverters

400V Threephase
0.75 - 0,55 kW — Framesize E1 0,75 - 11 kKW — Framesize E2-E5
(] [O]—=
) (i)
] (3] +
Eee] el :
e | e —
02055k 3x400V ors.mkw  3Ix400V

15 - 22 kW — Framesize £E6

] POWER TERMINALS - SZ EC

15...22 kW 3x400V

HBH o

VW]
2% % D™D
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4) Electrical wiring of E800 inverters

Control terminal function and factory default configuration

Related
Terminal Type Description Hardware data parameter Factory DEFAULT
Programmable Open-Collector output, max. 100mA-24V _
DO1 digital output 1 (referred on CM) (F301) Message F=>0Hz
g
o | Programmierbarer | Open-Coll. output max. 100 mA-24V
DO2 < e p put F302 Message F>0HZ
5 Digitalausgang 2 (referred to CM (Size C3-C6 only) ( ) 9
g\, TC=COMMON TB=NORMAL CLOSED
TATB E’_, Digital Relays TA=NORMAL OPEN
S output - isolated Max. Contact load: (F300) Fault signal
TC c switchover contact Inverter above 22
3 kW: 5A/230V
S, Programmable To configure for voltage/current signal (F413---F426) Output frequenc
AO1 g ana?o ue output 1 (reference: analogue ground GND) (F431) 0 1pOV a y
P 9 P For current signal: set SWITCH to ,, I
AO2 Programmable Current signal (referred on GND) (on (F427----F430) || Motor current
analogue output 2 || size C3-C6 only) (F432) 0-20mA
10V 5 g |10V, ref.to 10V supply for potentiometer or similar,
< O | processor- GND max. current 20 mA
> || Programmable ) . (F400-F405)
All 55 3 [[analogueinput 1 | Set-point—current/voltage input (F418) 0..10v
we o for configuration see: (Hardware-
36 ¢ configuration of I/O channels)
@ |[Programmable (F406-F411) 0..20 mA
Al2 analogue input 2 (F419) -
GND Analogue Microprocessor ground, reference point
GROUND for all analogue signals
24y N g [ Isolated 24V power [ 24+1.5V, to CM; limited to 50mA, for
<O | supply powering of digital 1/Os
Programmable
DI1 digital input 1 (F316) JOG mode FWD
Di2 Programmable (F317) EMERGENCY
. digital input 2 STOP external
o
DI3 g |[Frogram mu"’}bS'e (F318) Terminal (FWD)
g 9 P All digital I/O are floating, including 24V
DI4 3 Programmable and CM HIGH/LOW active, .
o oaral hardwareméaRig umschaltbar (siehe: (F319) Terminal (REV)
=2 digital input 4 ' !
© Hardware und Hardware-Konfiguration der
a .
& P_ro_gra_mmable 1/0 Kanéle). (F320) RESET
DI5 = digital input 5
2 (D16-DI8 on size C3-C6 only)
E) Programmable (F321) Power stage
DI6 e digital input 6 enable
%]
Programmable
DI7 digital input 7 (F322) START
Programmable
DI8 digital input 8 (F323) STOP
Q . .
o] Common potential || Common terminal for 24V aux. supply —
CcM § digital I/O digital /0 signals
- Differential signal, || Standard: TIA/EIA-485(RS-485)
A+ %) positive Interface protokol: MODBUS
& [ Differential signa, | B.Rate: 1200/2400/4800/9600/19200/ (F900-F905) | 9600
B- negative 38400/57600
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5) Steuerhardware und Hardware-Konfiguration der 1/0 Steuerkanale

5) Control-board: hardware and 1/0O channel configuration

1/0 channel configuration is a combination of hardware and software setting

For software parameter setting see chapter:
10) Parameter group 300: Configuration of digital I/O channels
11) Parameter group 400: Configuration of analogue 1/O channels

Two different type of control boards are used in E800 inverter concept:
Control board for inverter 0,2 - 22 kW: Framesize E1 - E6
Control board for inverter 30kW - 90 kW: Framesize C3 - C6

Control board
0,2...22kW

SZ E1 - EG:

ON
> mp ugp |l

%1%1%)%% %)% % |%|%)| % | %1 % | % | % | % | 7%
Tall@TC 2¢v 1] o1 A o3 [ ois Al RGN A+

g
:

Digital input channels: £1 - E6G:

A total of 5 digital input channels DI1.....DI5 are available on inverter, size £1-E6. Different functions can be assigned to
these inputs, programming the parameter F316....F320 — description: see chapter 10) Parameter group 300: Configuration of
digital /O channels

Attention: A function can be assigned to one single digital input only (no multiple inputs for same function allowed) If a
function is already assigned to a certain input (due to factory set), this assignment must be deleted (set function-code
to 0), before assigning to another input.

HIGH/LOW active (PNP/NPN) control-mode selection: This selection is done via hardware setting of the NPN-PNP DIP-
SWITCH on the control board.

All digital inputs are isolated from analogue ground, the 24 V (50mA) auxiliary power supply may be used for input control in
PNP mode. CM is the common reference point for all digital inputs.










5) Steuerhardware und Hardware-Konfiguration der I/O Steuerkanéale

Control-board inverter
30...90kW

SZ C3 - Ca6:

%925 % % % % % %)% % % % % % %% % 2 % % % Vi
TA =] TC [T D02 FIT oM [ /o2 EF D4 [TE D16 B Die| T Al EF GNDERTACSE Yl | B-

Digital input channels: C3 - C6:

A total of 8 digital input channels DI1.....DI8 are available on inverter, size C3-C9. Different functions can be assigned to
these inputs, programming the parameter F316....F323 — description: see chapter 10) Parameter group 300: Configuration of
digital I/O channels

Attention: A function can be assigned to one single digital input only (no multiple inputs for same function allowed) If a
function is already assigned to a certain input (due to factory set), this assignment must be deleted (set function-code
0), before assigning to another input.

HIGH/LOW active (PNP/NPN) control-mode selection: This selection is done via hardware setting of the NPN-PNP DIP-
SWITCH on the control board.

All digital inputs are isolated from analogue ground, the 24 V (50mA) auxiliary power supply may be used for input control in
PNP mode. CM is the common reference point for all digital inputs.

CM =i § DI2
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5) Steuerhardware und Hardware-Konfiguration der 1/0 Steuerkanale

Analogue input channels: C3 - C6:

E800 SIZE C3...C9 have two independent analogue input channels All and Al2, both have a resolution of 12 Bit.
Signal level configuration is done by hardware setting on the control board, and corresponding parameter setting

For software parameter setting see: 11) Parameter group 400: Configuration of analogue I/O channels
All —Voltage / Current signal: programmable for 0...5V, 0...10V, 0...20 mA. For 4...20 mA: offset, to set via software
parameter F400, F402 - (factory-default setting 0...10V)

Al2 Voltage/Current signal input: to configure for 0...5V, 0...10V or 0....20 mA — For 4...20 mA: offset, to set via software
parameter — F406, F408 — (factory-default setting 0....20 mA)

ov.... 10V

Input impedance with voltage signal: 10 kOhm
Apparent ohmic resistance with current control: 500 Ohm
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6) Operating panel

6) Operating panel

LHSELAY

Oyppvaling paramebis

iy configuration paramebens|
\ Paramater values

Inverier laull codes

Inverter control, parametrization, operating-parameter display and
inverter-status information are all done through the operation
panel. This consists in seven segment, 4-digit display, six button
keypad field and 4-LED status line.

The adjacent picture shows the standard version:
7-segment display, status LED and keypads

An optional build-in potentiometer is available

7-segment display:

The content of the display can be configured, to show different
operating parameters, while inverter in STOP or START mode,
error messages, parameters and parameter values (for
configuration see chapter: Parameter group 100 — BASIC parameter)

The @ key is used to cycle through all programmed
content, including configuration parameter level.
(Configuration parameter on display have always a leading F~).

Faults are displayed with the respective error code.

Flashing numbers in STOP mode indicate the target-frequency,
which the inverter will reach after START command is given.

Status LED: To display the inverter status:

RUN REV DGT

Toggle with. key

ON: single step modus is
selected for parameter
cycling

Inverter in START mode.
The display shows the
programmed working
parameters

To indicate the rotating
direction

OFF:parameter group
cycling

ON, if the value on the
display corresponds to
output frequency

Keys and functions

A

\

STOP command
Toggle

switch for m
ERROR RESET

Cycling through
different display
content

Parameter:

START command A
Selection, and save

Increment /
Decrement Key
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7) Parametrization

7) Parametrization

For easier prarametrization, the parameter set is divides into 11 parameter groups:

Parameter type Parameter Nr. Range Gruppe
BASIC parameters F100 - F160 100
Inverter control, set-point origin setup F200 - F230 200
Function assignation to digital I/Os - diagnosis F300 - F330 300
Analogue /O signal configuration F400 - F473 400
Fixed-frequency control, cycle control F500 - F572 500
DC-Brake, limiting functions, auxiliary functions F600 - F623 600
Fault handling — configuration of protection function F700 - F740 700
Motorparameter, AUTOTUNING F800 - F830 800
Serial link parameter set F900 - F930 900
PID controller parameter, pump control functions FAO0O0 - FA30 A00

Selection of parameters, modification and saving:

The ey toggles between all different values on the display.
he [FUN k les b Il diff | he displ

F prefix indicates parameter level and the number refers to a configuring parameter.

Once on parameter level, the |T A keys are used to flip through parameters.

.key toggles between single and multi parameter step. If is on, single mode is
selected, if off, group mode is selected, and E E keys moves in steps of 100.

@ key selects the parameter on the display, and the parameter value is shown. The blinking
digit may be changed, using E E keys (eventually use . key to switch through single
digits). Pressing E again memorizes the modified parameter value.

Parameter types:

Read only parameters: These parameters can not be changed, the tentative to modify will end up in Errl message — read-only
parameters are listed in GRAY characters

Dynamic parameters: These parameters are allowed to modify with inverter in START and in STOP mode, listed in red bold
characters on this description: Fxxx

Static parameters: To modify with inverter in STOP mode only, otherwise, Errl is displayed, static parameters are listed in red,
italic bold characters as Fxxx
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8) Parameter group 100: Basic parameters

8) Parameter group 100: Basic parameters

" F100 Password " Range: 0 — 9999 " Werkspasswort: 8 H

-If F107=1 (password enabled): enter correct password, to unlock parameter modification function. Incorrect password results in
Errl on the display

F102 Rated inverter current (A) H Range: 1.0 — 800.0 Factory set, depending on model, read only
F103 Rated inverter power (KW) || Range: 0.2 — 800.0 Factory set, depending on model, read only
|| F105 Software Version No. || Range: 1.00 - 10.00 || Factory set, depending on model, read only (2.04) ||

Selection: 2: V/Hz

3: Reserved
F106 Control algorythm 4: Reserved Default setting: 2
5: Reserved

2: V/Hz Modus funktioniert auch bei mehreren parallel geschalteten Motoren

Attention!!

All motor parameters must be set precisely, to guarantee correct function. Especially in syncronus motor control mode
(F106=6) we recommend to run the AUTOTUNING routine (see: parameter group 800)

The V/Hz mode is recommendet for simple drives, including applications with quadratic torque characteristic (pump —
fan). F137 defines the different V/Hz characteristics
Inverter rated power should match the motor power

F107 Activation of password Selection: 0: No password protection N

. ., ; . Default setting: 0
protection (for parametrizing) 1: Password protection
F108 Password setting Range: 0 - 9999 Default setting: 8
F109 Start —frequency (Hz) Range: 0.00 - 10.00 Hz Default setting: 0.00 Hz
F110 Start —frequency duration (sec.) Range: 0.0 - 10.0 sec. Default setting: 0.0 sec.

The inverter always starts running with the selected Start-frequency, if the target frequency is lower than the Start-frequency,
F109 will be ignored.

After the inverter gets a START command, it will remain at the Start-frequency, (set in F110), for the time, set in F111. After the
delay, it will proceed with the acceleration ramp to reach the final frequency. The acceleration ramp does not take into account
the start frequency delay time

The Start-frequency value is independent and not limited by the minimum frequency F112. In case F109 is lower, than F112, the
inverter will start running with the values in F109 and F110. After the inverter reached the minimum frequency F112, the values
F111 and F112 are considered as frequency limits.

It is recommended, to chose Start-frequency lower than maximum frequency (F111).

F111 Maximum frequency (Hz) Range: F113 - 650.0 Hz Default setting: 50.00Hz
F112 Minimum working frequency (Hz) | Range: 0.00 - F113 Hz Default setting: 0.50Hz

The parameter F111 limits the inverter output frequency
In SENSORLESS VECTOR mode it is recommended to limit the maximum frequency to 150 Hz

The parameter F112 defines the minimum allowed output frequency. If speed reference corresponds to frequency lower than
the value in F112, the inverter stops.

ﬁ WARNING!! Continuous operation at low speed may overheat the motor — forced ventilation is recommend
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8) Parameter

group 100: Basic parameters

F132 Display: Selection of operating
parameters to display during ,, STOP*
status (Motor stopped)

ANRO

8:

16:
32:
64:
128:
256:
512:
1024:
2048:

Target frequency / Parameter (Fxxx)
Jog modus via keypad - HF-0
Target motor speed (rpm)
DC-voltage

PID control feed back
Heatsink temperature
Reserved

PID Set point

Reserved

Reserved

Reserved

Reserved

Reserved

Default setting:
0+2+4=6

With inverter in STOP mode, the display will always show the target frequency - flashing

Following table shows the units and display-mode for various parameters:

Motorspeed (rpm): (NNNN) integer value — the decimal point indicates values above 9999.

Motor Current A (A.A)
Motor-Voltage: U (VVV)
Counter status: (2227)
DC-Voltage: u (VVV)

Heatsink temperature: H (TTT)
Calculated speed L(sss). Decimal point to indicate values above 999, two decimal points for values above 9999
PID controller Set-Point (normalized): (0*.*)
PID Feed-Back (normalized): (b *.*)

Single phase inverter size E1 (0.2 - 0.75KW) do not have temperature indication.

Parameter, for calculated speed indication (display)

F133 Transmission ratio

Range: 0.10 - 200.0

Default setting: 1.00

F134 Pulley diameter

0.001 — 1.000 (m)

Default setting: 0.001

-Example: Max. Frequency F111=50.00Hz, number of poles F804=4, transmission ration F133=1.00, pulley diameter R=0.05m
(F134=0,05), calculation result: pulley circumference: 2mr =2x3.14x0.05=0.314 (meter), shaft speed: 60xfrequency / (number of
poles x transmission ratio) = 60%50/ (2x1.00) =1500rpm. For linear speed: speed (rpm) x pulley circumference =

1500%0.314=471(meter/second)
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8) Parameter group 100: Basic parameters

F136 Slip compensation in V/Hz mode " Range: 0 - 10% " Default setting: 0

- This parameter compensates the load-depending slip of the asynchronus motor — it works only in the stable area of the motor
speed/torque characteristic

- during the "catch on the fly" process this function is deactivated

. . Selection: O: Linear
F137 Motor voltage increase in the 1: Quadratic
low frequency range (for V/Hz 2: Default setting: 3
mode only) 3: Automatic
Werk: 0.2-3.7 kW : 7
5.5-30 kW : 6
F138 Lineare increase Range: 1 - 20 37-75kW -5
> 90 kW: 3
F139 Quadratic increase Selection: 1-6 Default setting: 1

Voltage increase on low frequencies is necessary to compensate the
stator copper resistance.

With F137=0 linear voltage increase is chosen, suitable for constant
torque load.

F137=1 quadratic increase, the right curve for load with quadratic
characteristic, like pump and fan.

F141

6

»

>

F140 | Knee-frequency
Voltage increase linear/quadratic/BOOST

F137=2, serves to possible to program a user specific V/Hz curve — see table below

A total of 12 parameter are necessary to define the user specific curve (F140 bis F151) .

F140 User defined frequency F1 Range: 0 - F142 Default setting: 1.00
F141 Assigned motor voltage V1 Range: 0 - 100% Default setting: 4
F142 User defined frequency F2 Range:F140 - F144 Default setting: 5.00
F143 Assigned motor voltage V2 Range: 0 - 100% Default setting: 13
F144 User defined frequency F3 Range: F142 - F146 Default setting: 10.00
F145 Assigned motor voltage V3 Range: 0 - 100% Default setting: 24
F146 User defined frequency F4 Range: F144 - F148 Default setting: 20.00
F147 Assigned motor voltage V4 Range: 0 - 100% Default setting: 45
F148 User defined frequency F5 Range: F146 - F150 Default setting: 30.00
F149 Assigned motor voltage V5 Range: 0 -100% Default setting: 63
F150 User defined frequency F6 Range: F148 - F118 Default setting: 40.00
F151 Assigned motor voltage V6 Range: 0 - 100% Default setting: 81
Remark: V1<V2<V3<V4<V5<V6, F1<F2<F3<F4<F5<F6. A

If F137=3, the slip compensation works in automatic — correct setting
for all motor parameter is necessary to guarantee correct operation —
AUTOTUNING may be used to find motor parameters, like L
inductance and stator resistance (see parameter group 8).

v

) User programmable curve
WARNING!! High voltage BOOST on low speed

may result in inverter over-current trip and/or
motor overheating
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9) Parameter group 200: Inverter control

9) Parameter group 200: Inverter control

START / STOP / running direction:

Selection: 0: Keypad only

: Terminal input only
: Keypad + terminal input Default setting: 4
: Serial link (MODBUS)

: Keypad + terminal + serial link

F200 START command source

Selection: 0: Keypad only

: Terminal input only
: Keypad + terminal input Default setting: 4
: Serial link (MODBUS)

: Keypad + terminal + serial link

F201 STOP command source

A OWON=_2~—0OC|PPON=_O

- F200 and F201 are used to set the mode for inverter starting and stopping — via keypad key, digital input on terminals,
MODBUS commands, or a combination of all three. All signals are dynamic, input pulses, are sufficient, to start/stop the inverter.
This parameters are valid only, if F208=0 (default), if F208>0, this setting will be ignored

Selection: 0: forward
F202 Rotation direction preset 1: reverse Default setting: 0
2: depending on terminal signals

If no other rotation direction signal (logic) present, the rotation depends on this parameter — e.g. in case of keypad control.
Otherwise the direction depends on logical function of more direction signals

If (F500=2) — automatic frequency cycling — this parameter is ignored

Selection of speed reference sources:

Selection:

0:Internal reference (F113) with automatic memory
: Analogue input Al1

: Analogue input Al2

: Pulse input OP1

: Fix-frequencies, terminal control (digital inputs)
: same as 1, (F113) but no memory

: Potentiometer in keypad (Al3)

reserved

: reserved

: PID controller output

10: MODBUS data

F203 Primary speed
reference source

IIXII

Default setting: 0

F203=0: Inverter accelerates after the first START command to the frequency value F113, using 4 @keys, or proper
configured digital terminal inputs, the user can vary the frequency, after a STOP command, the last frequency value will be
automatically memorized. To activate the memorizing function in case of power-down too, it needs to set F220=1.

F203=1 - F203=2: this is the setting for speed reference through analogue channels Al1-Al2. Analogue channels may be
configured for 0..10V, -10V...+10V, or 0(4)..20mA (on 500 Ohm). Configuration via DIP Switches on control board (see chapter: 5
Hardware und hardware configuration of I/O channels). Default: Al1 = 0...10V, Al2 = 0...20 mA. To realize 4...20mA, an offset
can be programmed: F406=2V.

F203=3: Impulse train as speed reference. Max. 50 kHz, impulse input: OP1.

F203=4: Up to 16 fix programmed frequencies, selectable via programmable digital inputs OP1...0P8

F203=5: Same function as F203=0: Internal reference (F113), but no memory after STOP or power-down

F203=6: The keypad potentiometer works as speed reference signal (only for keypads with integrated potentiometer)
F203=9: PID controller output works as speed reference origin (for PID controller applications))

F203=10: Speed reference through serial link (MODBUS)
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10) Parametergruppe 300: Digital /0O Konfiguration

10) Parameter group 300: Digital 1/0O configuration

Following digital I/O channels are available on E800 inverters:

Inverter size

(up to 22 kW) Inverter size E7-E9 (> 22 kW)

Digital inputs

5 (DI1...DI5)

8 (DI1...DI8)

Digital outputs

1 (DO 1) Open Collector 100 mA /24 V

2 (D01, DO2) Open Collector 100 mA / 24V

Relay output

1 switch-over 2 A 230V

1 switch-over 5 A 230V

Hardware-configuration: to perform as described in chapter 5) Control hardware-configuration of 1/0O channels

Parameters F300-F302 (for outputs) and F316-F323 (for inputs) allow assignation of various functions to digital I/O

channels

Function mapping for digital output channels:

F300 Relais output

Default setting 1 (error)

F301 DO1 Digital output 1

Mapping for functions : 0.....42

See table below Default setting 14 (Inv. enable)

F302 DO2 Digital output 2

Default setting 5 (START)

Value Function Description

0 No function No function assigned

1 Inverter error The output is active in case of inverter error

2 Freq. threshold 1 If output frequency reaches the threshold, the output will be activated, threshold,

3 Freq. threshold 2 including hysteresis programmable with parameters F307, F308, F309

4 Inverter disable Free-STOP command on terminals (system in inertia)

5 Inverter START-1 Inverter in START mode, motor runs, (frequency > 0 Hz)

6 DC Brake Inverter in DC-Brake mode

7 Rampset 2 selection Second Accel/Decel. ramp set has been selected

8 Reserve

9 Reserve

10 Inverter overload In case of inyerter overload, a wgrning is set, aft'er half the switch off delaytime has passed.
WARNING Load reduction to cancel, otherwise overload trip (OL1)

11 Motor overload Early warn!ng ip case of_motor (_)verload — similar function as (1.0) —if no load reduction,
WARNING overload trip with (OL2) in the display

12 Temp. Ramp stop Acce./Decel ramp temporarily stopped (Limiting function activated F607...F610)

13 Inverter OK Inverter is powered on and ready without any error

14 Inverter START - 2 Inverter enabled, similar to 5 but also active with F=0 (final stage enabled)

15 Target freq. reached Acce./Decel. ramp finished (final freq. reached) (hysteresis to setin F312)

16 WARNING overtemp. At 80% of the temperature switch-off limit, inverter may trip with (OH) if no cooling

17 Current limit Inverter has reached the current limit, programmable in F310 and F311

18 An_alogue s_ignal Analogue input signal below the programmable threshold, (see F741/742 and
interruption F400/406)

19 Reserve

20 Prealarm lack of water Motor-current fallen below the programmed value (see F754, F755).

21 Modbus-controlled QOutput controlled by MODBUS: Set code: 2005H = 1, Reset code: 2005H=0

22 Modbus-controlled Qutput controlled by MODBUS: Set code: 2006H = 1, Reset code: 2006H=0

23 Modbus-controlled Output controlled by MODBUS: Set code: 2007H = 1, Reset code: 2007H=0

24 Watchdog Watchdog signal misssing
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11) Parameter group 400: Analogue I/O channel configuration

11) Parameter group 400: Analogue I/O channel configuration

Two different control boards are used in E800 inverters, depending on inverter framesize:

Inverter power-range from 30 - 90 kW — SIZE C3-C6

Both control boards offers independent analogue input/output channels. Each of them can be adapted to various
input/output signals — all configuration must be done by software/hardware setting

Details and instruction for hardware setting: see chapter 5) Control hardware and 10/ channel configuration

Following instruction describes, how to set software parameters

Configuration of analogue speed reference channels All, Al2, AI3 (A3 = potentiometer on
keypad):

F400 Range definition All —lower limit (V) Range 0.00V...F402 Default setting: 0.00V
F401 Assignation lower limit All Range: 0...F403 Default setting: 1.00
F402 Range definition Al1 —upper limit (V) Range: F400...10.00V Default setting: 10.00V
F403 Assignation upper limit AlLl Range: (1.00, F401)...2.00 Default setting: 2.00
F404 Gain factor All Range: 0.0...10.0 Default setting: 1.0
FA405 All Filter factor All Range: 0.1...10.0 Default setting: 0.10

The speed range is defined by upper and lower limits, the area in between corresponds to 100%
(example: F400=2, F402=8, 2...8V correspond to 0....100%)

Parameter F401 and F403 are used to move the range limits (in %). Rules: 0 =-100%, 1 = 0%, 2 = +100%.
(example: F401=0, F403=2 then 100% signal (the range between upper and lower limit) correspond to -
100%...+100% reference). In this case 0...10V input signal corresponds to - 50 Hz...0Hz...+50 Hz).

A
A= (F401-1)*100% B
B= (F403-1)*100%
C= F400 >
All
D= F402
A
C D
Configuration examples:
Speed reference channel selected: All - F203=1,
F-max:F111=50 Hz, F-min:F112=0Hz
All other: default set
Speed reference Output frequency F400 F401 F402 F403 F404 Hardware setting
0..10V OHz...+50 Hz 0.00v  1.00 10.00vV  2.00 1.0 0...10Vv
0..10Vv -50Hz....0Hz...+50Hz 0.00v  0.00 10.00vV  2.00 1.0 0..10Vv
0..10Vv -50Hz....0Hz 0.00v  0.00 10.00vV  1.00 1.0 0..10Vv
0...10Vv 20Hz....50 Hz 0.00v  1.40 10.00vV  2.00 1.0 0...10Vv
0...20mA OHz....50Hz 0.00v  1.00 10.00vV  2.00 1.0 0...20mA
4...20mA OHz....50Hz 2.00v  1.00 10.00vV  2.00 1.0 0...20mA
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11) Parameter group 400: Analogue I/O channel configuration

Same configuration for Al2 and AI3 (= keypad potentiometer)

F406 Range definition Al2 —lower limit (V)

Range 0.00V...F402

Default setting: 0.00V

F407 Assignation lower limit Al2

Range: 0...F403

Default setting: 1.00

F408 Range definition Al2 — upper limit (V)

Range: F400...10.00V

Default setting: 10.00V

F409 Assignation upper limit Al2

Range: (1.00, F401)...2.00

Default setting: 2.00

F410 Gainfactor Al2 (%)

Range: 0.0...10.0

Default setting: 1.0

FA411 Filter factor Al2

Range: 0.1...10.0

Default setting: 0.10

F412 Range definition AI3 —lower limit (V)

Range 0.00V...F402

Default setting: 0.00V

F413 Assignation lower limit AI3

Range: 0...F403

Default setting: 1.00

F414 Range definition AI3 —upper limit (V)

Range: F400...10.00V

Default setting: 10.00V

F415 Assignation upper limit Al3

Range: (1.00, F401)...2.00

Default setting: 2.00

FA416 Gainfactor AI3 (%)

Range: 0.0...10.0

Default setting: 1.0

F417 Filter factor AlI3

Range: 0.1...10.0

Default setting: 0.10

F418 0 HZ Dead band 0 Hz All

Range: +/- 0...0.50V

Default setting: 0.00

F419 0 HZ Dead band 0 Hz Al2

Range: +/- 0...0.50V

Default setting: 0.00

F420 0 HZ Dead band 0 Hz Al2

Range: +/- 0...0.50V

Default setting: 0.00

0 Hz dead band: If frequency crosses OHz range (depending on signal range setting), 0 Hz output frequency will

result, within the 0 Hz dead band.

Panel / potentiometer selection (inverter with remote keypad / keypad potentiometer

option)

F421 Operating panel

Selection: O=Integrated panel,
1=Remote panel

Default setting: 0

F422 Potentiometer

Selection: O=Integrated panel potentiometer
1=Remote panel potentiometer

Default setting: 0

F421=1 Remote operation panel selected, the integrated panel is deactivated, including potentiometer (regardless setting

on F422).

This configuration can not be reset to factory default (via F160)

" F437 Analog filter hysteresis

H Range: 1...100

|| Default setting: 10 ||

Higher hysteresis value will result in a more stable system, but with longer reaction time on changing speed reference

signal
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11) Parameter group 400: Analogue I/O channel configuration

Analogue output configuration AO1, AO2

) . . Selection: 0=0...5V

Fa23 fhgrrr‘:r']ttx,%?tgogf;?“r:z}'c’” output AGL 1=0...10V, 0...20mA * Default setting: 1
gesig 2=4...20mA *

F424 Inverter output frequency assigned to . -
minimum output signal on AO1 Range: 0.0...F425 Default setting: 0.05 Hz
F425 Inverter output frequency assigned to . .
maximum output signal on AO1 Range: F424...F111 Default setting: 50.00 Hz
F426 Gain factor AO1 Range: 0...120% Default setting: 100

*) The DIP-SWITCH U/l must be set, to get current signal on AO 1 output — see chapter 5) Control hardware and 10/
channel configuration

F427 Signal type configuration output AO2 | Selection: 0=0...20 mA

current signal only 1=4...20mA Default setting: 0

F428 Inverter output frequency assigned to

minimum output signal on AO2 Range: 0.0...F429 Default setting: 0.05 Hz

F429 Inverter output frequency assigned to

maximum output signal on AO2 Range: F428...F111 Default setting: 50.00 Hz

FA430 Gain factor AO2 Range: 0...120% Default setting: 100

(AO2 for inverter size C3-C6 only)

F431 Assignation of operating Selection: 0=Motor frequency Default
parameters 1=Motor-current normalized on 2xI-n) setting: 0
to AO1 2=Motor-voltage (normalized on 230/400V)

3=Al1
4=Al12

F432 Assignation of 5=Reserved Default
operating parameters 6=Reserved etault 1
to AO2 7=Set via MODBUS setting:

8=Target frequency
9=Calculated speed

F433 Multiplier for motor voltage meter Default setting: 2.0
Range: 0.01...5* rated value

F434 Multiplier for motor current meter Default setting: 2.0

FA437 Filter factor analogue output Range: 1....100 Default setting: 10

Assignation to motor current: The range 0...100% corresponds to O....2x inverter rated current
Assignation to motor voltage: The range 0...100% corresponds to O.....motor rated voltage (230 / 400V)
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12) Parameter group 500: Fixed-frequency, automatic cycling frequencies

Up to 15 fixed-frequencies are selectable on E800 inverters, including individual ramp and direction setting.
Automatic cycling sequence for up to 8 fixed-frequencies can be set, including ramp, direction, run- and pausing time.

Set parameter F203=4 (F204=4), to select fixed frequency mode:

Selection:
F500 Fixed-frequency | O: 3 Fixed frequencies are available Default: 1
mode selection 1: 15 Fixed frequencies available, binary coded (K1, K2, K3, K4 - terminal) ’
2: Up to 8 Fixed frequencies — auto-cycling mode
F203 || F500 Fixed frequency mode Description
4 0 3 Fixed frequencies To combine with analogue control, fixed-frequencies have
direct selection priority
4 1 15 Fixed frequencies To combine with analogue control, fixed-frequencies have
binary selection priority
vurling fi Independent mode, no manual frequency control is possible during
4 2 Up to 8fauto cy(%llng fixed cycle, except STOP command — F501, F502, F503 are the auto-
requencies cycling parameters

Auto-cycling parameter:

F501 Number of different frequencies for

. . Selection: 2...8 Default setting: 7
auto-cycling function

Range: 0....9999

0 = Endless cycling Default setting: 0

F502 Number of automatic cycles

Selection: 0: Stop

1: Keep last valid frequency Default setting: 0

F503 Status after cycle completed

Programming of the individual fixed-frequencies:

2ol ol Gel| | 229|220

ST sz 1 0| |G| e

Sog|lPog|~@5 i o.§ i :L‘g

FPEZ|FEs|TSel | 30,30

w335 w33|23g| 83|58

o0 S| 90 o o 2 ocC SET

o= | o= T== SC0S|HFOY

23003720 oS35 ¢c

R 7 R DO |0 0w

® ® Il Coo|leas

2 2 ) ~wn 3 nQ

m =

- 3

(0]

F504 Fixed-frequency 1 (Hz) F519 F534 F549 F557 F565 Default: 5.00Hz
F505 Fixed-frequency 2 (Hz) | | F520 | F535 | F550 || Fsss | Fses Range for  "notauit: 10.00Hz
F506 Fixed-frequency 3 (Hz) F521 F536 F551 F559 F567 ;51024 - Flfifl Default: 15.00Hz
F507 Fixed-frequency 4 (Hz) F522 F537 F552 F560 Fs68 | T Default: 20.00Hz
F508 Fixed-frequency 5 (Hz) F523 F538 F553 F561 F569 Default: 25.00Hz
F509 Fixed-frequency 6 (Hz) F524 F539 F554 F562 F570 Default: 30.00Hz
F510 Fixed-frequency 7 (Hz) F525 F549 F555 F563 F571 Default: 35.00Hz
F511 Fixed-frequency 8 (Hz) F526 F541 F556 F564 F572 Default: 40.00Hz
F512 Fixed-frequency 9 (Hz) F527 | F542 F573 Default: 5.00Hz

F513 Fixed-frequency 10 F528 | F543 F574 Default: 10.00Hz
F514 Fixed-frequency 11 F529 F544 F575 Default: 15.00Hz
F515 Fixed-frequency 12 F530 F545 F576 Default: 20.00Hz
F516 Fixed-frequency 13 F532 F546 F577 Default: 25.00Hz
F517 Fixed-frequency 14 F532 F547 F578 Default: 30.00Hz
F518 Fixed-frequency 15 F533 F548 F579 Default: 35.00Hz
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13) Parameter group 600: DC-Bake control / Aux. functions

DC-Brake function parameters:

Selection: 0: DC-Brake deactivated

F600 DC-Brake function 1: DC injection before START
activation 2: DC injection after STOP

3: Before START and after STOP

Default setting 0

F601 Frequency threshold for

DC-injection Range: 0.2...5.0 Hz Default setting 1.00 Hz
F602 Intensity DC-Brake START Range: 0...100% Default setting 10
F603 Intensity DC-Brake STOP
F604 DC-Brake duration START Range: 0.0 - 10.0 sec. Default setting 0.5 sec.

F605 DC-Brake duration STOP

Selection: 0=Voltage controlled
F606 DC-Brake mode 1=Current controlled Default setting 0
2=Auto-Voltage controlled

Hz %
Parameter for DC-Brake control:
Fe01
t
vink
v
F602 t

F604 F605

Attention!! Improperly programmed DC-Brake function may result in inverter overcurrent
trip and/or motor overheating

DC-Brake active optional signalized through digital output — function assignation: 6

Current- Voltage limiting functions
Limiting functions for current and voltage are available in standard E800 inverters

Current limiting function: This function allow to program a motor current threshold. If motor current reaches the
threshold (F608) during acceleration, the acceleration ramp will hold on, until current drops below the limit.

If current exceed the limit at target frequency (ramp completed), the frequency will be reduced, if necessary, down to
the minimum frequency.

Current limiting function is always deactivated during deceleration ramp.

Voltage limiting function: To limit the DC-link voltage increase, due to energy regeneration during deceleration phase.
If voltage reaches the limit (F609), the limiting function will stretch the deceleration ramp.

The limiting status of the inverter can be signalized through any programmable digital output. Function assignation
code: 12

Selection: 0: activated

F607 Activation of both limiting functions 1: deactivated

Default setting: 0

F608 Current limit (% rated current) Range: 60...200 % Default setting: 160 %
F609 DC voltage limit (% rated voltage) Range: 60...200 % Default setting: 140 %
F610 Max. duration if limiting status (sec.) Bereich: 0.1...3000.0 sec. Default setting: 5.0 sec.

If limiting status of the inverter takes longer than the time, set in F610, the system will stop, and OL1 will appear on the
display.
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Brake Chopper control (internal brake chopper)

F611 Brake chopper activation Default setting:

Range: 200...1000 V DC 400V inverter: 770V DC
Threshold (V) 230V inverter: 380 V DC
F612Max. duty-cycle chopper Range: 0...100 % Default setting: 80 %

Selection: 0=Fixed duty cycle

1=Automatic controlled duty-Cycle Default setting: 0

F622 Brake chopper mode

"Catch on the fly" function: To get already spinning motor controlled

Selection: 0: Function deactivated
F613 Activation of the function 1: Always active Default setting: 0
2: Active after POWER_ON

Selection: 0: Last memorized frequency
1: Max. frequency
2: Last frequency and direction
3: Max. frequency and last direction

F614 Scan process starting from: Default setting: 0

F615 Scan speed Range: 1...100 Default setting: 20
F619 Timeout - Scan process Range: 0,0....3000.0 sec. Default: 60.0 sec.
F627 Current limiting Bereich: 50....200% Default: 100 %

F619: Timeou